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NGUON TAI NGUYEN NUGC THAI

Lé Thi Mai Van (1)

Bui Thanh Kim Van

T6c do cong nghiép hoa va do thi héa kha nhanh cling véi su gia ting dan s6 da gy nén 4p luc ngay cang
ndng né ddi véi tai nguyén nudc trong vung lanh thé. Mdi ngay, mét lugng 16n nudce thai chua qua xu ly duge
xa truyc ti€p hodc gian tiép ra ngoai moi trudng, gy anh hudng nghiém trong téi nguon nudc.

1. Dat vin dé

Hién nay, ca nudc chi méi c6 48/778 d6 thi coé hé
thong thoat nudc (chiém 6%), 30 do thi c6 nha may
xu ly nudce thai (XLNT) véi téng cong sudt 800.000m?/
ngay dém chi dap ting 10% so véi tdng nudc thai can
xu ly. Hiu qua trudc tién la gdy mat can bang sinh thai,
mot s6 loai sinh vét bi tuyét chting do khong thich nghi
v6i ngudn nudc bi 6 nhiém. Tiép dén 1a ti 1é ngudi mac
cac bénh cdp va man tinh lién quan dén 6 nhiém nuéc
nhu viém mang két, tiéu chay, ung thu... ngay cang
tdng.

Tac hai cia nudc thai dén cudc song ctia ngudi dan
la rat nghiém trong néu khong dugc xt ly dung cach.
Riéng viéc nudc thai va nudce ri ra tli chat thai ran thim
xuong dat lau ngay cling sé anh hudng truc tiép dén
ngudn nudc sinh hoat. Day la mot bai toan dau dau
cho cac nha khoa hoc va moi trudng Viét Nam. Tuy
nhién, ching ta dang tling budc giai quyét van dé nan
giai nay mot cach tich cyc.

Hién nay, nudc thai dugc xem la mot loai tai
nguyén, c6 thé tao ra lgi nhudn, va la nguén néing
lugng tai tao gop phén dang ké vao bao vé moi trudng
(BVMT). Nhiéu qudéc gia phat trién ngoai viéc XLNT
dé€ tudi nong nghiép, con st dung nudc thai c6 chia
ham lugng 6 nhiém hitu co cao nhu ché bién tinh bot
mi, thuc phdm, mia dudng, san xudt con, gidy... d€ tao
ra bé khi biogas hiiu dung - m¢t dang ning lugng sach.

Chinh vi vdy, budc d4u, chung ta can XLNT ngay
tai ngudn, giam thiéu nhiing tac hai dén moi trudng
xung quanh, déng thoi XLNT sao cho hiéu qua d€ 1a
ngudn tai nguyén nudc, nang lugng , dinh dudng c6
chi phi hgp ly va bén viing.

! Trung tam Quy hoach va Diéu tra tai nguyén nudc quic gia,
Cuc Qudn ly Tai nguyén nuéc

A Nudc thdi do thi

2. Vi sao goi nudc thai la tai nguyén?

Nudc thai la chat long dugc thai ra sau qua trinh st
dung ctia con ngudi va da bi thay déi tinh chat ban dau
cua chung. Thong thuong nudc thai dugc phan loai
theo ngudn goc phat sinh ra chung, bao gom nudc thai
sinh hoat; nudc thai cong nghiép; nudc thai tu nhién
va nudc thai do thi.

D6i v6i cac doanh nghiép cé chat thai, khi XLNT
thanh nang lugng tai sinh, c6 nghia 1a ho da dugc
lgi. Tuy gid thanh ctia nidng lugng nay c6 thé cao hon
nang lugng hoa thach ma ho mua dé van hanh may
moc nhung ho cang san xudt thi c6 nhiéu chét thai,
c6 nhiéu chat thai thi c6 nang lugng tai sinh thu hoi
nhiéu 1én. Doanh nghiép sé b6t di sy phu thudc vao
bién dong gid ca cta ndng lugng hoéa thach nhu xdng
dau hién nay va ho sé van hanh hé thong xt ly cua
minh moét cach thuc sy, chi khong con tam ly d6i pho.
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Hon nfia, viéc st dung nang lugng tai sinh cta
doanh nghiép tit nguén XLNT c6 thé dugc tham gia
thi trudng mua ban giam phat khi thai theo Nghi dinh
thu Kyoto ma Viét Nam da phé chuén.

Chinh vi vdy, nuéc thai dugc goi la nguon tai
nguyén, viéc nghién ctiu, lya chon va ap dung cac cong
nghé XLNT va xt ly gan lién v6i tai st dung la mot
hudng tiép can theo quan diém “kinh t&€ moi truong”
g6ép phan xa hoi hoa cong tac BVMT tai cac viing ndng
thon mdéi ctia Viét nam.

3. Quan ly hiéu qua ngudn tai nguyén nudc thai

Ngay nay, van dé vé quan ly nudc thai va chat lugng
nudc trong da nganh kinh té dang la vin dé n6i com
1én ciing v6i cac van dé khac quan trong vé moi truong
(c6 hodc khong lién quan dén nudc)

Nudc thai chiia s6 lugng 16n cac chat 6 nhiém va
chét ban nhu: cac chat dinh dudng (dam, lan, kali..); Vi
sinh vat gay bénh (virus, vi khudn, giun san..); kim loai
ndng (cadimi, crom, dong, chi, thuy ngéan, niken..);
Chit 6 nhiém htiu co (polychlorinated biphenyls,
polyaromatic hydrocarbons, thudc trii sau) va chat
htiu co phan huy sinh hoc (BOD, COD) va vi chat 6
nhiém (thuéc, my phdm, chit tdy rtia). Tat ca nhiing
thit nay c6 thé gay ra nhiéu van dé cho stic khoe va moi
truong dong thoi cling gay ra nhiing tac dong kinh té,
xa hoi khi nudc thai it dugc xt ly hoac khong xt ly day
du trude khi thai ra moi truong.

Do vay, can dua ra cac phuong an quan ly, khai
thdc, st dung hiéu qua nguén tai nguyén nay nhim
can doi gitia chi phi cho quan ly nudc thai va lgi ich vé
stic khoe, phat trién kinh té va BVMT, mang lai co hoi
nghé nghiép, tao ra viéc lam “xanh”.

D¢ quan ly hiéu qua nguon tai nguyén nudc thai,
trudc hét can néng cdp cac nha may XLNT. Song song
viéc ndng cdp nha may XLNT sinh hoat, d€ nang cao
hiéu sudt XLNT sinh hoat, dap ting yéu cau thuc té,
can phai dau tu ddu noi tai cac khu vuc chua dugc xt
ly.

Hién nay, c6 3 phuong phap XLNT chu yéu dé
la: phuong phap xt ly héa hoc, héa ly va sinh hoc.
Phuong phap xt ly hoa hoc thuong dung trong hé
thong XLNT gém c6: trung hoa, oxy héa khi, tao két
tua hodc phan ting phan hiy cac hgp chat doc hai. Co
s& ctia phuong phap xt ly nay la cac phan ting héa hoc
dién ra gitia chdt 6 nhiém va hoa chit thém vao. Do
do, uu diém ctia phuong phap la c6 hiéu qua xt ly cao,
thudng dugc st dung trong cac hé thong xt ly nude
khép kin. Tuy nhién, phuong phap hoéa hoc c6 nhugc
diém la chi phi van hanh cao, khong thich hgp cho cac
hé thong XLNT véi quy mo 16n. Phuong phap xu ly
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sinh hoc ¢6 ban chat 1a st dung kha nang s6ng va hoat
dong ctia cac vi sinh vat c6 ich d€ phan hty cac chat
hiiu co va cac thanh phan 6 nhiém trong nudc thai.
Cac qua trinh xt ly sinh hoc cht yéu ¢6 ndm nhém
chinh: qud trinh hiéu khi, qua trinh anoxic, qua trinh
ki khi, qua trinh két hgp hiéu khi - anoxic - ki khi,
cac qua trinh ho sinh hoc. Phuong phap hoéa ly thusng
dugc ap dung d€ XLNT la: keo tuy, tuyén ndi, dong tu,
hap phu, trao doi ion, thim loc ngugc va siéu loc...
Giai doan xti 1y hoéa ly c6 thé 1a giai doan xu ly doc lap
hodc xt ly cung véi cac phuong phap co hoc, hda hoc,
sinh hoc trong cong nghé XLNT hoan chinh.

Bén canh d6, can phai thuc hién cac bién phap
phong ngtia va kiém sodt cac ngudn gay 6 nhiém moi
truong nhu nang cao chat lugng danh gida moi truong
chién lugc, bao dam cac yéu cdu vé BVMT dugc long
ghép trong cac chién lugc, quy hoach, ké hoach, cic
chuong trinh, dé an phat trién kinh té - xa hoi; nang cao
hiéu qua cua danh gia tac dong moi trudng trong viéc
sang loc, ngan ngtia cong nghé san xuét lac hau, gay 6
nhiém moi trudng trong cac du an dau tu phat trién;
thuc hién nghiém ngat cac bién phap phong ngtia, ngan
chédn viéc dua cong nghé, may moc, phuong tién, thiét
bi ci, lac hau giy 6 nhiém moi trudng; dua chat thai
vao nudc ta; cai tao, phuc héi moi trudng cac khu vuc
da bi 6 nhiém, suy thoai; ddy manh cung cdp nudc sach
va dich vu vé sinh moi trudng; gan quy hoach chinh
trang do thi, nang cdp, hoan thién hé thong tiéu thoat
nudc thai, nudc mua, xay dung cac hé thong XLNT tap
trung véi ké hoach, chuong trinh, dy an cai tao, phuc
hoi cac ho, ao, kénh, muong, doan song trong cac do
thi, khu dan cu; 1ap ké hoach va tling budc thuc hién
viéc xti ly, cai tao, phuc hoi mai truong, uu tién doi véi
cac vung dat trong hodc gan khu dan cu, dau nguén
nudc, anh hudng truc tiép dén stic khoe nguosi dan.

Hon niia, uu tién hgp tac v6i cac nudc, cic té chic
quoc té, cac tdp doan, cong ty nudc ngoai trong viéc
tim kiém nguon luc, cong nghé xu ly, may mdc, thiét
bi, hda chét xti ly nhiam cai tao viing dét bi nhiém doc,
ton luu hda chit, cac chit gay 6 nhiém moi trudng; ddy
manh nghién ctiu khoa hoc, phét trién va ting dung
cong nghé vé BVMT.

Tuy nhién, tuy tting thanh phan va tinh chat nuéc
thai, mic do can thiét XLNT, luu lugng va ché do xa
thai, dac diém nguodn tiép nhan, diéu kién mit bang,
diéu kién van hanh va quan ly hé thong XLNT, diéu
kién co sé ha tdng... d€lua chon cong nghé XLNT phu
hgp nhat.

Tinh hinh XLNT sinh hoat d6 thi, khu dan cu
trong nhiing ndm gin day da c6 nhiéu chuyén bién
theo hudng tich cuc, gép phan kiém ché su gia tang 6



nhiém moi trudng noéi chung va moi trudng nudc ndi
riéng. Cong nghé XLNT sinh hoat kha da dang, tuy
thudc diéu kién cu thé tling vung, tling dia phuong,
cong sudt nha may, tram XLNT t4p trung. Vin dé
quan ly, van hanh, bao dudng cac cong trinh ctia cac
nha mdy, tram XLNT la mét van dé 16n, doi hoi cac
chu dau tu va cac bén lién quan phai nghiém tic tuan
thtt quy dinh, quy ché va huéng dan ky thuat, dam
bao tinh bén viing. Ngudn dau tu cac dy an XLNT tap
trung khdc nhau nén suét dau tu, chi phi quan ly van
hanh rat khac nhau.
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CAI THIEN CHAT LUGNG MOI TRUGNG NUGC HO
DO THI BANG PHUONG PHAP RIPLOX KET HOP
CHE PHAM HOA HOC LOLO -PH104

PGS. TS. Tran Dic Ha!

TS. John Xin?
ThS.Nguyén Vian Minh |(3)

Vii Tién An

Phan Tuéin

Quy trinh Riplox két hgp b6 sung ché phdm héa hoc LOLO - pH104 dugc thiét 14p dé xt Iy 6 nhiém cho
ho6 d6 thi. H6 Hiu Tiép - B52, mdt hé du lich canh quan va cé y nghia lich st, nam & trung tam TP. Ha Noi
dugc lya chon d€ nghién cttu tht nghiém. Trong qua trinh thu nghiém, ngoai cac giai phap xt ly bang hoa
chat, cac quy trinh cai tao va bao ton ho nhu: tha be thuc vat thiy sinh, phun nuéc lam giau oxy... cling da
dugc trién khai. V6i quy trinh ky thuat tong hgp ting dung, hé d6 thi bi 6 nhiém nang dugc xt ly, chat lugng
nudc hé mic Bl theo QCVN 08-MT:2015/BTNMT. H6 dam bao dugc canh quan méi truong va gép phan

diéu tiét vi khi hau cho cac khu dén cu xung quanh.

1. Gidi thiéu chung

H6 Hiiu Tiép - B52, phuong Ngoc Ha, quan Ba
Dinh, Ha Noi ¢6 dién tich 1.393m? va chiéu sdu muc
nu6c trung binh khoang 1,5m véi thé tich nuédc
khoang: 2.090m’ [3]. H6 c6 ngudn goc mot khiic song
bi 14p, chi con lai mot phin va sau nay phan dé tré
thanh hé Hatu Tiép. Nam 1972, mdt chiéc may bay
B52 ctia My bi b¢ doi phong khong bian né thanh
nhiéu manh, than va canh mady bay roi xuéng ho. Xac
may bay trd thanh di tich lich st vé chién thing cta
nhan dén ta va hang ngay c6 nhiéu khach khach du
lich trong va ngoai nudc dén tham quan. Véi vai tro la
ho d6 thi, ho Hitu Tiép con dong vai tro diéu tiét nudc
mua, vui choi giai tri cho nhan dan trong khu vuc...

Tuy nhién, do ti€p nhan nudc thai chua qua xu
ly, rdc thai xung quanh d6 vao, nudc hé khong duge
luu thong véi thuy vuc xung quanh va trong mot thoi
gian dai bun cdn khéng dugc nao vét, ho Hiiu Tiép
tré thanh ao tu, 6 nhiém nang mic a-mezoxaprobe
va mui hoi théi tit dé phat tan xung quanh. Nhiéu chi
tiéu chat lugng nudc nhu oxy hoa tan (DO), COD,

'Vién Nghién ciiu Cdp thodt nuéc va Moi trudng
2 Worldwide Water Solutions LLC (USA)
*Cong ty CP Tién by Qudc té (AIC)
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BODS5,TSS,... trong nudc ho khong dat mtic B2 cta
QCVN 08-MT:2015/BTNMT - Quy chuédn ky thuét
qudc gia vé chit lugng nudc mat [1].

Nhén thdy su cip thiét do, Cong ty CP Tién bo
Quoéc té (AIC) phoi hgp véi Cong ty WWWS (My)
dudi sy tu vin giam sat cua Chi cuc BVMT- S&
TN&MT Ha Noi, da tién hanh trién khai du 4n “Xu
ly 6 nhiém, cdi thién chdt lugng nudc va moi trudng
canh quan H6 Htu Tiép-B52, TP.Ha Noi” nhdam dua
nhiing giai phap cong nghé mdéi vao trong viéc xti ly 6
nhiém nudc va cai tao moi trudng canh quan hé Hitu
Tiép, gop phan dam bao moi trudng song xung quanh
khu vuc phuong Ngoc Ha.

Phuong phap Riplox véi t6 hgp céc loai hoa chit
than thién v6i moi trudng: FeCl,,CaO, Ca(NO,)2 la
phuong phép phd bién dé lam sach nudc hé ma khong
phai nao vét bun tram tich & mot s6 nudc nhu My,
Trung Qudc,... [4,5]. Co ché xti ly nudc bi 6 nhiém
bang cach nay la diét mot phén tdo, tao két tua, 6n
dinh pH trong nudc va tié€p tuc oxy hoa cac chat hiu
co trong trdm tich bun day biang ho6 hép ki khi nho
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A Hinh 1. Vi tri hé Hitu Tiép - B52 va tinh trang 6 nhiém trudc khi thyc hién dy dn

oxy tii nitrat (NO,"). Mot s6 ché phdm hoéa hoc dugc
t6 hop trén co s& cac hda chat nén Riplox da dugc ting
dung dé xu ly 6 nhiém nudc h6 6 Ha Noi, vi du nhu
Redoxy-3C...

LOLO la loai ché phdm do AIC nghién ctiu san
xudt két hgp véi pH104 cia WWSL (M) ¢6 kha ning
tiéu diét triét d€ cac loai vi khudn gay bénh, mam to.
LOLO dugc chiét xudt tii thanh phan ty nhién c6 san
nhu vo tom, vo cua bién (Chritosan), tao, bot nghé
(nano nghé)... két hgp véi cac chat phu gia khac, ¢6
do pH can bang st dung cho viéc xt ly nudc thai va
lam sach nuéc ho. pH104 la dung dich ctia ion dong
c6 hoat tinh diét tao cao, két hgp véi phtic chat vong
thom trong nudc dé & trang thai lo Iting, tranh dugc
cac van dé két tha thudng gdp trong xu ly nudc thai
thong thuong. DAy la bién phap diét vi khuén va tao
bang cach can thiép vao qud trinh trao d6i chit cta
sinh vat, tiéu diét kha ning tai san sinh cua chung,
khac hén v6i qué trinh lam sach bang clo trong cong
nghé xt ly nude hién nay.

Quy trinh Riplox két hgp b sung t6 hgp héa chit
LOLO-pH104 dugc dé€ xuat d€ xu ly 6 nhiém nudc ho
Hiu Tiép. Day la khau co ban trong ndi dung thuc
hién duy an cai thién chadt lugng nudc va moi truong
canh quan ho6 Hitu Tiép.

2. Quy trinh xt' ly 6 nhiém va cai thién chit lugng
moi trudng nuéc hd Hiiu Tiép

Quy trinh t6ng hgp xt ly 6 nhiém, cai thién chét
lugng nudc va bao ton moi trudng canh quan ho do thi
dugc dé xuat trong nghién ctiu ctia Tran Diic Ha, 2016
[2]. Muc dich xti ly 6 nhiém va ting cudng qua trinh ty
lam sach d€ cai thién chét lugng nudc ho Hiiu Tiép, cu
thé: Han ché ngudn thai vao ho bang lap dat cac duong
Ong tach nudc thai sinh hoat xung quanh ra khoi ho
va lam vé sinh khu vuc xung quanh hé; xt ly lugng 6
nhiém ton du va bun thai trdm tich trong h6 bang quy
trinh Riplox két hgp bd sung ché phdm Lolo-pH104;
ting cudng qua trinh tu lam sach bang cic bién phap:
cung cdp oxy cudng biic bang voi phun nudc, tha be
thuc vét thay sinh... va bao ton moéi trudng canh quan
ho bing cac giai phap thé ché va tuyén truyén gido duc
trong cong dong. Trén co sG nay, ndi dung cai thién
chat lugng nuéc ho Hitu Tiép trinh bay trong Bang 1
v6i cac budc trién khai sau.

- Budc 1: X1t ly nuic hé bang phuiong phdp RIPLOX.
St dung cac chit héa hoc FeCl,, CaO, Ca(NO,)2 dé
diét mot phén tdo, tao két tua, 6n dinh pH trong nudc
va phan hiy hitu co buin ddy. Dau tién héa chét FeCl,
dugc pha v6i nude, sau d6 phun khip mat ho dé keo
tu cac chit lo lting, tdo xudng day bé. Trong qua trinh
phun FeCl, sé lam d6 pH trong nudc gidm. Sau khi
phun FeCl,, tién hanh do pH nudc hd, néu pH nudc ho
duéi 7,0 thi tién hanh cdp CaO dé ning pH 1én 7,2-7,5.
Sau d6 dung Ca(NO,)2 pha loang phun khap mit hé.

- Budc 2: X1t ly triét dé cdc tdc nhan 6 nhiém con lai
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bang ché phdm LOLO- pH 104. Céc Nudc ho tiép tuc
dugc xu ly bang ché phdm LOLO- pHL104 dé xu ly
triét dé céc loai vi khudn gay bénh va cac loai tdo lam,
tdo bac cao khéac con lai.

- Bu6c 3: Lap dat bé thiy sinh trén mit ho via tao
canh quan moi truong, viia ¢d tac dung cai tao moi
trudng nudc. Loai thuc vat thuy sinh dugc lya chon

1a thuy tric (Cyperus involucrata Poiret ) cay than
théo, c6 bo ré rit 16n dé hdp thu chit hiiu co va kim
loai ndng c6 trong nudc [2]. Pai phun nudc dugce lap
dat d€lam tang qua trinh xdo trén nudc, tang cudng
lam giau oxy, tao canh quan va lam cho hé thém sinh
dong.

Do ho d6 thi tiép nhan cht yéu nudc mua va nude

Bang 1. Cac budc cai thién chit lugng nudc va bao ton ho dd thi

Cac budc Giai phap Muc dich
Buéc 1: Han Ngan nudc thai chdy vao nhung van dam bdo chic ning
ché ngudn thai Tach nuéc thai két hop diéu hoa nudc mua cta ho, déng thoi duy tri lugng nude
vao ho dap tran nudc mua bao ddm canh quan ctia ho.

Buidc 2: X Iy

Xiily ba inh Ripl
lugng 6 nhiém uly bang quy trinh Riplox

- Tao 14p qua trinh keo tu va tuyén néi dé tich vi tdo, ddu mé&
va céc chit 6 nhiém phén tén tinh trong nudc ho;

- Cung cdp lugng oxy dudi dang lién két cho vi khuén kj khi
oxy hoda céc chét 6 nhiém hiiu co;

- Duy tri lau dai nong d¢ oxy hoa tan trong nudc va trong
bun tram tich.

ton du trong ho
Khi mat Khi
do téo matdo
khong l6n tdocon
16n
v
Xt Iy tiép tuc bang
LOLO- pH104
Y

Gidm lugng 6 nhiém hitu co, vi tdo, kim loai ning,... trong
nudc va bun tram tich, phuc héi kha nang ty lam sach cta
ho.

Budc 3: Tang

cudng qua trinh | | Lap dit cdc thiét bi cip oxy cudng bic
tu lam sach trong ho
nudc ho

\ 4

Tha tham thuc vat thay sinh

- Cung cép oxy thuong xuyén cho hé sinh vat trong ho;
- Tao diéu kién xdo trdn, ting ché d6 dong, han ché qua
trinh phén tdng va phan ving cling nhu tang ti 1é nudc dugc

chiéu sang trong ho;

- Két hgp tao canh quan va vui choi giai tri trong ho.

\ 4

- Tang cuong qud trinh lam giau oxy tu nhién cho ho;

- Tao canh quan cho ho.

Budc 4: Bao vé
moi trudng va
duy tri lau dai
chit lugng nude

Quan trac méi trudng nudc hod va
vé sinh ho thudng xuyén

hé da duogc cai
thién

Tang cudng thé ché:
-Xay dung ché tai quan ly ho;
-Tuyén truyén gido duc cong dong

- Theo do6i dién bién chit lugng nudce hd va canh bdo 6
nhiém;

- Lam sach va han ché chat thai x4 vao ho; thu hoi sinh
khéi thuc vat d€ chong 6 nhiém thi cip.

- Phan r6 trach nhiém trong viéc BVMT ho va quyén han
trong khai thac st dung hé;

- X4y dyng y thiic va nang cao nhén thic cho céng déng
trong viéc bao vé moi trudng sinh thai va canh quan khu
vic hé.
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thai sinh hoat nén hién trang chat lugng nudc h6 duge
danh gid bang céc chi tiéu: nhiét do, pH, do trong, do
mau, DO, COD, BOD,, N-NH,, N-NO -, P-PO *, H8,
chlorophyl A, coliform... Ngoai ra, m¢t s6 chi tiéu kim
loai ndng khac cing dugc duing dé déanh gid chit lugng
bun trdm tich. Cac mau nudc va mau bun dugc lay
theo cac TCVN (ISO) hién hanh do Trung tam Phan
tich va cong nghé moi truong - Vién Nghién ctiu Da
giay phan tich.

3. Két qua xui ly 6 nhiém va cai thién chit lugng
nuéc ho Hiiu Tiép

Dy an thtt nghiém “Xt ly 6 nhiém, cai thién chit
lugng nudc va moi truong canh quan hé Hiu Tiép”
dugc trién khai ti thang 9/2016 dén thang 2/2017.
D6i v6i 2090 m3 nudc hd bi 6 nhiém véi mic do
polysaprobe (P), qud trinh tién hanh gém:

Chudn bi xit ly: ti 15/9/2016 dén 29/9/2016 khao
sat, ldy mau nudc va tuyén truyén gidi thiéu cong dong;

Tdach nudc thdi ra khéi ho: tu 29/9/2016 dén
27/10/2016 lap dat duong 6ng tii cac diém xa nudc thai
vao ho duong cong thoat nude thanh phd;

Xit ly bang héa chdt Riplox: tu 27/10/2016 dén
6/12/2016 phun tudn tu cdc hoa chat 210 kg FeCl,,100
kg CaO va 162,5 kg Ca(NO,)2 vao ho;

Xt ly triét dé 6 nhiém: ti 6/12/2016 dén 4/1/2017
phun t6 hgp dung dich pha loang bao gém 69 L pH104
va 3 kg LOLO (dang bot christosan va nghé nano) c6
bé sung 50 kg FeCl,, 50 kg Ca(NO,)2 va 35 kg CaO
vao ho;

Bdo ton ho: tii 4/1/2017 lap dat voi phun nudc, 2 be
thuc vat thuy sinh va theo do6i chét lugng nudc ho dén
ngay 3/3/2017.

Dién bién chét lugng nudc ho theo 2 thong s6
chinh la DO va BOD, qua 5 budc trién khai dugc néu
trén Hinh 2.

TRAO POI - THAO LUAN

Biéu d6 Hinh 2 cho thay, sau khi don vé sinh va tach
nudc thai ra khéi ho, nong do BOD, trong nudc thai
gidm xudng tuy nhién véi miic khong dang ké. DO ¢
xu thé tang 1én tli 2 1én dén trén 2,5 mg/L. Tuy nhién,
do ho tu va khi bat dau dua cic loai hoa chit Riplox
vao, mét phén tao bi diét nén lugng oxy bs sung nho
qua trinh quang hgp giam xudéng, DO trong hé cling
giam theo. Qua trinh dong tu va ling cac phan ti hiu
co khong hoa tan nho FeCl, lam cho BOD, trong ho
giam xuodng rat nhanh ti trén 40 mg/L xudng dudi 20
mg/L trong sudt 6 tudn xu ly bang quy trinh Riplox.
Dua mot lugng Ca(NO,)2 vao hé d€ lang dong cling
bong cin xudng day nhu la mét su bd cép oxy dudi
dang lién két cho qua trinh h6 hép ki khi phan huay
chét hittu co & 16p bun cén day ho. Cudi giai doan xt
ly theo quy trinh Riplox, cac chit 6 nhiém trong nudc
hoé dugc giam dang ké, DO 6n dinh & mtic 3,0 dén 3,5
mg/L.

Qua trinh dua t6 hgp hoa chdt LOLO-pH104 tiép
tuc diét tao, két bong cac phan ti hitu co phén tan tinh
délang dong xuéng day hé lam cho BOD, trong nuéc
hoé gidm ti 17 mg/L xuéng con 8 mg/L. DO 6n dinh
muc x4p xi 3,5 mg/L.

Bdo ton ho bang cac giai phdp bom phun nuéc ho
trén bé mat viia lam giau thém oxy viia tao ché do dong
tang cudng qua trinh xdo tron nudc ho. Tha be thuc
vat thay sinh tao diéu kién cung cip thém oxy nho qua
trinh quang hgp ciing nhu ting kha ndng hap thu cac
chét hiiu co, kim loai ndng... trong nudc 1én bo ré cta
thuy truc. Cac giai phdp nay giup 6n dinh chét lugng
nudc hd nén sau 5 tuln trién khai, DO trong nuéc ho
tang 1én va 6n dinh & mdc 4,0 dén 4,5 mg/L va BOD,
giam xudng con 5 mg/L.

Téng hop cac thong s6 chat lugng nude ho 18y mau
tai cac thai diém két thuc giai doan xti ly dugc néu trén
Hinh 3.
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A Hinh 2. Sy thay d6i DO va BOD, trong ho Hiiu Tiép - B52
theo qud trinh x1t Iy 6 nhiém
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A Hinh 3. Dién bién cdc thong s6 6 nhiém trong nuidc ho Hiu
Tiép - B52 theo cdc thdi diém két thiic qud trinh
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A Hinh 4. Trién khai xit Iy 6 nhiém ho va trang thdi hé sau khi dugc xit ly

Theo biéu d6 néu trén Hinh 3 gia tri cdc thong s6
0 nhiém giam dadn qua tling giai doan xu ly. Cac chi
tieu pH, SS, BOD,, coliform... ddc trung cho cic ho
d6 thi ndm trong giGi han cho phép nguén nudc mit
B1 theo QCVN 08-MT:2015/BTNMT- Quy chudn kj
thuat qudc gia vé chét lugng nudc mat. Mot diém déng
chu y la v6i ché phdm hoa hoc LOLO-pH104, ndng
do6 Clorophyl A va Coliform giam r6 rét do hiéu qua
diét tdo va vi sinh vt gay bénh ctia cac loai hoa chét
nay. Ngoai cac chi tiéu chét lugng nudc néu trén Hinh
3, cac chi tiéu dac trung khac nhu: do trong, do mau,
COD, N-NH,, N-NO -, P-PO,*, H.S... ciing rét thép,
nam trong ngudng quy dinh cia ngudén nudc mit B1.
Nong do DO dugc duy tri, cac thanh phan thuc vat
thity sinh va ca trong h6 van dugc bao ton va phat trién
& miic do chdp nhan. Ham lugng H,S trong nudc nho
hon 0,5 mg/L, cac thanh phan kim loai ndng trong
tram tich ¢ mtc thip. Nudc trong, khong c6 mui hoi.

TAI LIEU THAM KHAO

1 QCVN 08-MT:2015/BTNMT - Quy chudn kj thudt quéc
gia vé chdt lugng nudc mdt.

2 Trdn Diic Ha. H6 do thi: Kiém sodt 6 nhiém va Qudn Iy ky
thudt. NXB Xay dung, 2016.

3 Trung tdm Nghién ciiu Moi trudng va Céng cong. Bdo cdo
hé Ha No6i nam 2015. NXB Phuy nii, 2015.
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4. Kétluin

H6 Hiiu Tiép - B52 ciing nhu mot s6 ho khac &
ndi thanh Ha Noi bi 6 nhiém nédng, khéng phu hgp
v6i chtic nang canh quan, du lich va diéu hoa vi khi
héu cho khu dén cu. Bing quy trinh Riplox két hgp
bb sung ché phdm hoéa hoc LOLO-pH104, cac chat
0 nhiém trong nudc h6 dugc xi ly. Ngoai cac giai
phép xt ly bang cac hoa chat t6 hgp Riplox va LOLO-
pH104, cac quy trinh cai tao ho va bao ton nhu: tha
be thuc vat thiy sinh, phun nuéc lam giau oxy,... ciing
da dugc thiét lap. Day la quy trinh ky thuat tong hgp
dé cai thién chat lugng nudc ho d6 thi bi 6 nhiém
ndng. Sau xu ly 6 nhiém va dugc bao ton, hé Hiu
Tiép - B52 c6 chit lugng nudc mtic Bl theo QCVN
08-MT:2015/BTNMT va dam bao canh quan moi
truong xanh, sach, dep gép phan bao vé hé du lich c6
y nghia lich st cia Tha dom

4 Ripl. W. Biochemical oxidation of polluted lake sediment
with nitrate. A new lake method. Ambio. 5:132-5, 1976.

5 Environmental Consulting and Testing, Inc. Report on
toxicity evaluation of pH-104™ on selected freshwater
aquatic organisms (Project #319). Wisconsin, March 2007.
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DANH GIA RUI RO CUA CAC SY CO MOI TRUONG
UNG DUNG TRONG CONG TAC CUA LUC LUONG
CANHSATNHANDAN

Chu Xuin brc
Buii Phuong Thao

0y

Cac van dé mdi trudong hién nay, dac biét 1a sy c6 moi trudng (SCMT) dang trd thanh dé tai nong bong. Cac
SCMT géy ra hau qua du 16n hay nho cling la nhiing ton that, mat mat vé vat chat. SCMT la giai doan phat
trién cao nhét ctua nhiing rui ro mai truong. Viéc cin thiét phai xay dung va ap dung cac ké hoach, bién phap
phong ngtia SCMT chinh la qud trinh quan tri cdc rti ro mdi truong. Hién nay, c6 rat nhiéu phuong phap dé
quan tri ri ro mdi truong va cac phuong phap nay dugc x€p chung la quy trinh dénh gia rai ro SCMT. Quy
trinh nay dugc ting dung trong cong tac phong ngtia, ciing nhu quan ly cdic SCMT. Chinh vi vay, ting dung
quy trinh danh gia ri ro SCMT déi véi luc lugng canh sat moi truong 1a rt cin thiét trong cong tac phong
nguia va ting phoé véi cac SCMT theo chtic nang va nhiém vu dugc giao.

heo ly thuyét vé hé thong, thé giéi khach

quan trén Trai dat bao gém cac hé thong co

cac ciu trudc, tinh chdt va quy mo khac nhau,
ti nhiing hé théng v6 co don gian cho dén hé thong
nhan van phtc tap. Cac hé thong nay xudt hién, tién
héa, suy thodi, tan ra... theo nhiing quy luat riéng. Day
la nhiing hé dong luc ma su tién hoa ctia né khong
thé xac dinh dugc bing cac dinh luat vat ly. Cac hé
théng nay c6 tinh chit nhiéu loan hoac hon don. Trén
co s6 ly thuyét hé thong, xem xét mot hé thong xay
ra SCMT, ti mot tac dong ban dau (su kién nguon)
1én hé thong du tién dan dén thay d6i cac tinh chat,
ddc trung va cac moi quan hé gitia cac b phan cau
thanh bén trong hé thong lam bién ddi hé thong dau
tién thanh hé théng mdi. Qud trinh bién d6i nay tiép
dién dan dén sy thay d6i hé thong du tién thanh cac
hé thong tiép theo cho dén hé thong cudi cung tuong
tng v6i trang thai tan ra. Qua trinh nay goi 1a hiéu ting
Domino.

Theo Luat BVMT ndam 2014, SCMT 14 céc tai bién
hodc rti ro xay ra trong qua trinh hoat dong ctia con
nguoi hodc bién doi bat thuong ctia thién nhién, gay
suy thodi moi truong nghiém trong.

Thong thuong cac SCMT xay ra theo 3 giai doan
co ban (bat dau, lan truyén, két thuc). Giai doan bt
dau tinh tu khi mot sy kién bat dau xdy ra sy cd. Giai
doan lan truyén la giai doan sy kién ban dau hoac mot

'Khoa Cdnh sdt méi truong - Hoc vién Canh sat nhan din

s6 su kién khac (doc 1ap hodc lién quan) xay ra duy tri
hodc ting cudng su c6 ban dau. Giai doan két thuc la
giai doan mot su kién hodc mot s6 su kién nao dé xay
ra lam ngting su c6 lai hodc giam b6t cuong do su c6
dén khi chdm duit.

Rui ro la su két hgp gitia xac sudt hoac tan suat xay
ra mot su ¢ hodc tan suit xay ra mo6i nguy hiém nhat
dinh va mtc do hau qua xay ra rai ro do.

Rii ro (Risk) = Xdc sudt xdy ra sy cb
(Probability)*Hdu qua su c6 (Consequence)

Xac sudt la kha nang xay ra su kién nao d6 dugc do
bang xac sudt (du doan) xay ra sy kién. C6 thé dugc
biéu dién bang s6 su kién xay ra trong mot nam (tan
sudt).

AT BElL EIEN KHAL
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banh gid ri ro la qua trinh tim hiéu nhiing rai ro
c6 thé, xay dung nhiing bién phép kiém soat dé thuc
thi cong viéc mdt cach hiéu qua nhat, an toan nhat
nham han ché dén mic t6i da cic su ¢d o6 thé xdy ra
cho con ngudi, hu hai vé tai san, thiét bi va t6n thuong
moi trudng.

Ban chat ctia viéc danh gia rti ro la cong viéc phan
tich, thu thap thong tin, tht nghiém va tra 16i cac cau
hoi: ¢ ton tai cic mbi nguy hiém hay khong? Néu ¢
xay ra thi nguyén nhén la gi? Xdc suat xay ra diéu do la
bao nhiéu? Néu c6 xay ra sy co thi thiét hai (tac dong)
sé la gi? D€ ngan nguia rui ro, han ché kha niang xay ra
rti ro thi can phai lam gi? Xay dung ké hoach ting phé
su ¢6 va han ché hau qua xay ra 6 muc thap nhat?

Tra 16i nhiing cau hai trén la cong viéc di giai cac
bai toan logic. T viéc giai quyét, du kién cac su co gi
6 thé xay ra dén viéc xem xét, tim ra cac nguyén nhan
dan dén su ¢, tinh toan xac sudt c6 thé xay ra va hau
qua cua sy 6 cd thé gay ra. Trén co s6 do, xay dung ké
hoach nham ting pho véi su c6 c6 thé xay ra.

Thii nhdt, dy kién cac SCMT gi c6 thé xay ra hay
noi cach khac 1a nhén biét cac nguy co. C6 4 phuong
phap co ban ap dung d€ xac dinh, nhéan biét cac nguy
co vé SCMT.

i - HE
A gy .
HE < Mhin bt pguy or

HAZOP

Tsm Pl phip VRt atiora |

| Ltk cicay o0 HC (Hazard Checkfios)
] | Khiositomey co S {Hazand Surveys) '
1 |HAZOR HAZ(?

Y dung vi phin 6ch "Ciy sy ida, | ETA (Evemt Tree Anslysi

Phuong phép liét ké cac nguy co (HC) la liét ké
dudi dang mot bang van dé hay khu vuc tai d6 co tiém
4n céc nguy co. Viéc liét ké co thé thyc hién ngay trong
giai doan thiét ké hodc cé thé thuc hién trudc qua trinh
hoat dong du an.
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Phuong phap khéo sat nguy co (HS) la cong viéc
khao sat hodc thong ké cac nguy co co tinh ban chit.
Viéc khao sat nay la di tim cau tra 161 clia mot s6 ciu
héi va cho diém moét cich tuong ddi trén Bang. S6
diém xép loai cudi cung cd thé xem 1a sy phan loai
tuong doi cac nguy co liét ké.

Phuong phiap HAZOP (Hazard And Operability
Study) /a phuong phap tu do dat cac gia thiét doi véi
cac khiém khuyét hay su c6 c6 thé xay ra. V& ban chat
thi do la su xac dinh nhiing sai 1éch c6 kha ning vugt
ra ngoai nhiing tiéu chudn hoat déng dt mtic an toan
thong thuong va hiu qua cta sy sai 1énh khoi muc
binh thudng sé dan dén nhiing truc tric vé mit an toan
hay van hanh nao d6. HAZOP dugc dung d€ xic dinh
nhiing hanh dong can thiét trong viéc xt ly véi cc truc
trac cia hé thong.

Phuong phap céy su kién (hay ciy su c6) la phuong
phép suy dién d€ xac dinh cach thic ma ti nguy co ¢
thé trd thanh su c6 hodc tai nan thuc. Phuong phép nay
bat ddu bang mot tai nan hodc su kién cu thé, tii d6 phat
trién nhiing kich ban c6 thé gay tai nan trudc khi xay ra
su kién hodc sau khi xay ra sy kién.

Day la 4 phuong phép co ban d€ nhan biét, du doan
SCMT c6 thé xay ra. Diéu quan trong trong quan tri rui
ro la phai phat trién dugc cac kich ban. Kich ban rui
ro 1a mo ta mot két qua két hgp gitia cac hau qua theo
thoi gian va hanh dong dan dén hau qua khong mong
muon.

Can thiét phai x4y dung cac kich ban khac nhau, cac
hudng xay ra cac sy cd. Trén co s& d6, xay dung cac
ké hoach ting pho véi cac kich ban da xay dung (ngin
nguia sy 6, xt ly su ¢6 néu dién ra, quan tric sau sy cd).
V6i moi kich ban SCMT phat trién cin thiét phai tinh
toan so bo chi phi/lgi ich khi thuc hién cic bién phap
phong ngtia theo ké hoach xay dung. Su phat trién cac
kich ban nay can xac dinh ding ban chat sy kién nguon
cang nhu xac dinh mot cach cu thé va hau hét cac diéu
kién khéc.

S1T PHAT TRIEN CAC KICH BAN

Sirleen ngem Cic &ea Jan khis
; ———
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Theo Khodn 3, Diéu 6, Luat Phong chong
thién tai 2013 quy dinh: Cong an nhan dan la mét
trong nhiing luc lugng chu cong trong cong tac so
tan nguoi, phuong tién, tai san, ctiu ho, ctiu nan,
bao ddm an ninh, trat ty an toan xa hoi, cé nhiém
vu phong chéng thién tai. Theo d6, Vian phong
tng pho véi bién d6i khi hau, phong chong lut
bao va tim kiém ctiu nan - B4 Cong an dugc thanh
lap tai Quyét dinh s6 2118/QD-BCA-H41 ngay
20/6/2011 1a co quan chuyén trach trong t chtic
kiém tra, déon déc cong tic, phong chong thién
tai va tim kiém ctiu nan tai Céng an cac don vi,
dia phuong; hudéng dan Céng an cac don vi dia
phuong xdy dung phuong an phong chong thién
tai, bao 14; hoan thanh viéc t6 chiic diéu tra, khao
sat, danh gia tac dong ctia bién ddi khi hau dén cac
linh vyc cong tac nganh Cong an.

biéc thu ctia SCMT la c6 thé xay ra bat ngo,
chinh vi véy, can cht dong han ché va giam thiéu
tac hai ctia sy c0, hay ndi cach khac cong tac
phong ngtia la v6 cung quan trong, cn dugc uu
tién hang dau.

béi véi cac khu vuc, co quan, noi tiém &n nguy
co SCMT thi cong tac phong ngtia can thiét phai
trién khai cac hoat dong sau:

Mot la, diéu tra, thong ké vé cac ngudn, nguy
co gay SCMT tai céc co sd, 1ap ké hoach phong
nguia va xdy dung phuong an ting phé. Hoat dong
nay c6 thé stt dung 4 phuong phap danh gia rui
ro: phuong phap liét ké cac nguy co; phuong phap
khao sat nguy co; phuong phap HAZOP; phuong
phap cay su kién.

Hai la, 1ap dat trang thiét bi dung cu, phuong
tién ting phé SCMT

Ba la, dao tao, hudn luyén, x4y dung luc lugng
tai chd tGng phé SCMT hodc luc lugng kiém
nhiém cong tac nay. Thuong xuyén tham gia dién
tap ung pho SCMT.

Bon la, tuan tht ddy dua cac quy dinh vé an
toan lao dong, lam tot cong tac bao quan nguyén,
nhién liéu, hoa chit vat liéu n6, hda chat vat liéu
nd, cac nguodn biic xa va thuc hién ché d¢ kiém tra
thuong xuyén.

Ndm la, c6 trach nhiém thuc hién hodc dé nghi
co quan c6 thdm quyén thuc hién kip thoi bién
phap dé€loai trii nguyén nhan gay ra su c6 khi phat
hién cé ddu hiéu SCMT.
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Cac hoat dong nay thuc hién nhim dam bao
theo phuong cham 4 tai chd “chi huy tai chd, luc
lugng tai chd, phuong tién, vét tu tai chd va hau

X

can tai cho”.

Khi xay ra SCMT, cong tac ting pho cta luc
lugng Canh sat can cht dong kip thoi, nhanh
chong nham han ché, ngin chén sy lan truyén tac
nhan nguy hiém, kiém so4t tinh hinh, giam t6i da
thiét hai vé con ngudi, tai sdn va mai trudng. Sau
cong tac ung pho thi cong tac khic phuc sy c6 la
budc tiép theo nhdm gidm thiéu cic tdc dong nguy
hiém ctia su c6 d6i v6i con ngudi, tai san va nhanh
chong khoi phuc lai méi truong, khoi phuc san
xudt, 6n dinh doi séng. Co thé bao gobm cac hoat
dong co ban sau:

Mot la, danh gia nhanh thiét hai, tim kiém
ngudi mat tich, ciu chiia ngudi bi thuong, thong
ké nhu cau ctiu trg khén cdp, cung cip luong thuc,
thuc phdm, cac nhu yéu phdm thiét yéu, bd tri noi
G tam.

Hai la, hé trg dich vu y té, phong chdng dich
bénh cho khu vuc bi anh hudng.

Ba la, h6 trg ngudn luc d€ khoi phuc lai co sé
ha tang, nha &, cac cong trinh nha &, cap dién, cap
nudc...

Bon la, thu don, xt ly vé sinh moi trudng khu
vuc bi anh hudng, trién khai 4p dung cac giai phap
cong nghé pht hgp nhit cho xt Iy 6 nhiém trude
mat va lau dai.

Ndm la, danh gia tong hgp tinh hinh tic dong
moi truong, xay dung ké hoach khoéi phuc san
xudt, 6n dinh doi song.

Tat ca nhiing van dé néu trén dét ra cho cong
tac phong nguia va ting pho, khac phuc SCMT cua
luc lugng Coéng an nhan dan mot trach nhiém 16n,
mot khoi lugng cong viéc phtic tap doi hoi luc
lugng chuyén trach c6 kién thiic chuyén mén co
ban, cé cac giai phdp va phuong an phong ngtia,
ké hoach dién tap, ing pho, khic phuc SCMT. Bén
canh luc lugng dia phuong tai chd, luc lugng co
dong san sang chi vién va ho tr¢ cho ngudi, khu
vuc xay ra sy ¢ vé nguodi, phuong tién, giai phap
tng pho va ciing 1a ddu méi cho sy phoi hop véi
cac don vi trong toan luc lugng Cong an, véi cac
don vi nganh ngoai, hinh thanh m¢t mang luéi
phong ngtia, canh bdo va phoi hgp ting phé khic
phuc véi cac loai SCMTm
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VAINET VE SU PHAT TRIEN COA TRIET HOC
SINH THAI HIEN NAY

PGS. TS. Pham Cong Nhat'

TOM TAT

trong hién tai ma con trong tuong lai.

Mic du chi méi xuét hién trong nhiing ndm gan day nhung triét hoc sinh thai (THST) - mét phan nganh
cua triét hoc hién dai ngay cang dugc quan tdm nghién ctiu bai né khong chi chiing té su phat trién khong gidi
han ctia tu duy triét hoc trong cac linh vuc phat trién khac nhau cta doi s6ng xa hoi, gop phén tao nén cac két
qua nghién ctiu ndi chung ctia cac khoa hoc vé sinh thai, nhat 1a trong diéu kién loai ngusi dang quan tdm dén
su thay d6i vé€ moi truong, vé bién d6i khi hau (BDKH) trén thé gidi hién nay. Mac du la mét nganh khoa hoc
non tré cung véi cac két qua nghién ctiu dugc tao ra cho dén nay chua thuc su nhiéu nhung néu xét tii vi tri va
vai tro cua minh, THST chéc chan sé la mot trong nhiing nganh khoa hoc c6 trién vong phat trién khong chi

1. M6 dau

BDKH hién dugc coi la mot trong nhiing “van dé
toan cau” mang tinh cdp bach nhat ma nhan loai dang
quan tam giai quyét. Trong boi canh dé da xudt hién
ngay cang nhiéu cac nganh khoa hoc nghién ctiu vé
sinh thai goi chung la cac khoa hoc vé sinh théi trong
d6é c6 THST. THST (Ecological philosophy) 1a mot
thuat ngii dugc dung dé dién dat vé mot chuyén nganh
triét hoc chuyén nganh méi xudt hién trong nhiing
ndm gan day. Mdc du méi xudt hién nhung THST lai
c6 anh hudng ngay cang to 16n boi khong chi tinh chét
lién nganh trong nghién ctiu ma con thé hién tinh thuc
tién, tinh thoi dai. Bai viét gidi thiéu khai vé co s¢ hinh
thanh, nhiing quan niém chung va trién vong phat
trién ctia mot trong nhiing chuyén nganh mdi trong su
phat trién cua triét hoc hién dai - THST.

2. Nhiing tu tudng vé THST trong lich st

Mac du khai niém THST chi xudt hién vao nhiing
ndm gan day nhung tu tudng vé THST c6 tli rat sém
trong triét hoc ¢6 & phuong Dong va phuong Tay.
Trong triét hoc phuong Pong, xudt phat ti mo hinh v
tru vé su thong nhét trong su ton tai cia con ngudi va
giGi tu nhién ma cac nha triét hoc Trung Quéc 6 dai
da cho rang: con ngudi la mot bd phan trong “tam tai”
(thién - dia - nhan), la mét phan cta va try nén cudc
song cta con ngudi khong tach roi véi gidi tu nhién.
Do d6, mudn ton tai dugc, con ngudi cdn phai ap dung
phuong phap s6ng “thuén theo ty nhién” ma Lao Tu
goi la “Dao phép ty nhién” (Pao dtic kinh, Chuong 25)
[Ha Thiic Minh,1997; 52].

Trong triét hoc phuong Tay tu tudng vé THST da
dugc cac nha triét hoc theo phuong phap bién chiing

tu phat trinh bay tu rat sém. D¢ la tu tudng vé mot thé
giéi vat chat ton tai khach quan va van dong khong
ngling nghi ctia Heraclitus (535 TCN - 475 TCN),
hay quan niém vé con nguoi “la thudc do ctia van vat”
[M30. Cos. dnyuxnoneous,1989; 521] ctia nha triét hoc
Protagoras (490 TCN - 420 TCN). Day la nhiing tién dé
triét hoc quan trong cho cédc tu tuéng vé THST cua cac
nha triét hoc phuong Tay, ké ca cac nganh khoa hoc vé
sinh thai tiép tuc phat trién qua cac thoi ky phuc hung
va can dai.

C.Méc (1818-1883) va Ph.Angghen (1820 - 1895)
la nhiing nha ly luan tién phong cho viéc hinh thanh
THST macxit. Theo quan diém cua triét hoc Mdc, chi
c6 mot thé gidi duy nhat la thé giéi vat chat. Thé gisi
vat chat ton tai khach quan doc lap véi y thic con
ngudi. Con ngudi la mdt phin ctia thé gidi vat chét, su
song ctia con nguodi ¢ lién quan chat ché doi véi moi
truong chung quanh minh. Xét vé ban chét, con nguoi
la dong vat co y thiic, c6 kha niang lam chua tu nhién
va ban than. Nho kha ning dé da giup cho con ngudi
c6 thé sdng khong 1é thudc hoan toan vao ty nhién.
Tu khi xuét hién, con ngudi da tich cuc tac dong vao
tu nhién, lam thay d4i tu nhién theo hudng c6 lgi cho
minh. Thé gidi tu nhién ké ti khi xudt hién con nguoi
da c6 su thay d6i 16n lao, nhung diéu d6, theo triét hoc
Mac sy tac dong qua tich cuc ctia con ngudi vao tu
nhién né cing c6 kha ning dan dén nguy co lam mat
can bang trong su phat trién cta gidi tu nhién. Trong
tac phdm “Bién chiing ctia ty nhién”, khi ndi vé su tac
dong thong nhit 1an nhau gitia cac bo phén trong gisi
td nhién Ph.Angghen viét: “Trong ty nhién khong
6 cai gi xdy ra mot cach don doc ca. Hién tugng nay
tac dong dén hién tuong kia va ngugc lai” [C.Mdc va

"Truong Dai hoc Khoa hoc Xa hoi va Nhan van, Dai hoc Qudc gia Ha Nji
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Ph.Angghen, 2004; 652]. Do d6, Ph.Angghen cdnh bdo:
“Chung ta khong nén qué tu hao vé nhiing thing lgi
ctia ching ta d6i véi tu nhién. Boi vi moi lan ching ta
dat dugc thing 1gi 1a mdi 14n ty nhién tra thu lai ching
ta (chung toi - tac gia bai bao nay nhan manh)” [C.Mdc
va Ph.Angghen, 2004; 654]. C6 thé coi day la tién dé tu
tudng quan trong cho THST hién dai.
3. Quan niém chung vé THST

Cho dén nay chua c6 mot dinh nghia thong nhat
vé THST. Tuy nhién, qua cdc tdc gid va cong trinh
nghién ctiu rai rac, nhu: Ando leopold (1949), trong:
The land ethic; Arne Naiess (1986), trong: Deep
Ecology and Ultimate Premises [HO Si Quy, 2005; 46-
47]; Eugene C. Hargrove (1992), trong The animal
rights, environmental ethics debate: The environmental
perspective (Cdc quyén dong vat, dao diic moi truong
tranh ludn: Quan diém vé méi truong) [Eugene C.
Hargrove, 1992; 273]; Phuong Lap Thién (2005), trong:
“Triét hoc sinh thdi Phdt gido va y thiic sinh thdi hién
dai” [Phuong Lap Thién, 2005; 135-172]; John Nolt
(2015) trong Environmental ethics for the long term:
An introduction (Gidi thiéu tong qudt vé dao diic moi
truong) [John Nolt, 2015; 275]; HO6 S1 Quy (2005),
trong: “Vé dao diic moi truong” [Ho St Quy, 2005; 46-
47]; Pham Thi Ngoc Tram (2016), trong: “Nghién ciiu
triét hoc - xa hoi vé moi truong sinh thdi Viét Nam”
[Pham Thi Ngoc Trdm, 2016); 21]... c6 thé di dén nhan
dinh chung THST la mgt trong nhiing chuyén nganh
ctia triét hoc hién dai, la cdch tiép cdn triét hoc - xa hoi
doi vdi hién trang méi trudng sinh thdi nhan van, vé sy
ton tai va thich ting bén viing giita sy ton tai ctia con
ngudi trong moi quan hé vdi ty nhién va xa hoi. Vi
tinh cach la mot moén khoa hoc,dong thoi khac véi cac
nganh khoa hoc sinh thai khac, THST c6 déi tugng,
phuong phap va ndi dung nghién ctiu riéng.

Vé doi tuong nghién ciiu, v6i tinh cach 1a mot
chuyén nganh triét hoc, THST khong nghién ctu tit
ca cac phuong dién khac nhau cta cac méi quan hé
sinh thai ma chi dting lai nghién ciiu mat cdu triic, chiic
ndang, co ché van hanh va dién bién ciia moi quan hé
gitia con ngudi va xa hgi véi ty nhién, nghia la nghién
ctu cac quy luat, cac moi lién hé va cac xu hudng van
dong mang tinh phé quat nhit nguén goc, ban chit va
ndi dung ctia cdc mdéi quan hé sinh thai.

Vé phuong phdap nghién ciiu, v6i tinh cach la mot
bd mon khoa hoc chuyén nganh cta triét hoc THST st
dung trudc hét cac phuong phap nghién ctiu phd bién
cua triét hoc nhu phén tich - tong hgp, dién dich - quy
nap, logic - lich sti. C6 nhién, phuong phap nghién ctiu
ctia triét hoc dung dan nhit trong thoi dai hién nay
chinh la cac phuong phép triét hoc ctia Chti nghia duy
vat bién chiing va Chu nghia duy vat lich st véi cac
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nguyén tic xem xét cd ban déi véi ddi tugng nghién
ctu nhu: khich quan, toan dién, phat trién, lich st -
cu thé va thuc tién... Ngoai ra, véi tinh cach 1a mét bo
moén khoa hoc mang tinh lién nganh, THST con su
dung moét s6 phuong riéng, lién nganh déi véi mot s6
khoa hoc lién quan nhu sinh thai hoc, x4 héi hoc, dao
dtc hoc...

Vé noi dung nghién ciiu, THST khong dé cap téi tat
ca cac van dé cua triét hoc ndi chung ma chi tap trung
lam ré moét s6 noi dung chu yéu c6 lién quan dén thé
giéi quan va phuong phap luén triét hoc vé nhiing quan
niém vé moi trudng sinh thai, vé moi quan hé gitia con
ngudi véi moi trudng va cac nguyén tac phuong phéap
luan vé xay dung va phat trién moi trudng sinh thai
bén viing. Co thé thiy, ndi dung nghién ctiu cia THST
viia rong, viia hep. Rong vi xét dén cung noi dung
nghién ctiu ctia THST ciling c4n bao quat toan bo cic
ndi dung nghién ctiu cta triét hoc nédi chung. Pay la
diéu kién can d€ cho triét hoc sinh thai ton tai va phat
trién. Hep vi két qua nghién ctiu ctia né phai phan anh
dugc nhiing quan diém triét hoc co ban nhit ciia moi
truong phai, khuynh huéng triét hoc khac nhau vé moi
truong, vé€ moi quan hé gitia con ngudi véi moi trudng
va nhiing quan diém triét hoc co ban vé viéc xay dung
va phat trién moi truong sinh thai bén viing. Pay la
diéu kién dt d€ phan biét THST véi cac chuyén nganh
triét hoc khac cting nhu phan biét gitia THST véi cac
khoa hoc khac vé moi truong.

4. Trién vong phat trién caa THST

Loai nguoi da va dang chiing kién su thay d6i ciia hé
thong khi hiu gom khi quyén, thuy quyén, sinh quyén,
thach quyén hién tai va trong tuong lai béi cdc nguyén
nhan ty nhién va nhan tao trong mot giai doan nhat
dinh tu tinh bang thip ky hay hang triéu nam. Chua
bao gid loai ngudi lai dling trude rat nhiéu kho khin,
thtt thach ddc biét 1a nhiing khé khén va thu thach tu
su thay d6i dan dén khting hoang moi trudng va nhiing
tac dong tiéu cuc dén cudc song cta chinh con ngusi
nhu hién nay. Su ra doi va phat trién cia THST khong
chi 1a su chon loc va ké thtta mot cach tat yéu cac tu
tuong vé THST da c6 ti trude d6 trong lich stt ma con
la két qua tac dong manh mé béi cac yéu t6 ctia thoi dai
trong d6 bdi canh loai ngusi dang diing trudc cac nguy
o v€ sy ton tai va phét trién bén viing do tac dong ctia
xu huéng BDKH toan cau.

B6i canh thuc tién trén day da va dang c6 mot su
tac dong rdt 16n dén viéc thay d6i nhén thiic ctia nhan
loai vé méi trudng sinh thai va vé moi quan hé gitia con
ngudi va moi truong trong qua trinh phat trién. Do do,
viéc nhiéu quoc gia hién nay xay dung nganh THST
khong chi cé y nghia vé mat ly ludn ma dé con la mot
doi hoi trong viéc giai quyét cac nhu cau ctia thyc tién
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& mbi qudc gia noi riéng va nhan loai néi chung hét stic
cdp bach. Trién vong phat trién ctia THST cling hét stic
to 16n vi cac ly do sau:

Mot la, vé noi dung, véi tinh cach 1a mdt khoa hoc
mang tinh phd quat, THST c¢6 néi dung nghién ctu
khd rong, né c6 thé nghién ctiu tiép can nhiing van dé
sinh thai duéi cac goc do thé gidi quan, nhan sinh quan
dong thoi tu d6 rut ra cdc nguyén tic phuong phap
luan c¢6 tinh phé quat cho nhéan thic va hanh dong
thuc tién;

Hai la, vé hinh thtic biéu hién, cling giéng nhu mot
s6 chuyén nganh triét hoc hién dai khac, THST la mot
trong nhiing chuyén nganh triét hoc mang tinh chat
lién nganh kha néang ti€p can nghién ctiu cing nhu cac
hinh thtc thé hién két qué nghién ctu ciing hét stic da
dang. Chinh tinh chit da dang phong phu trong cac
hinh thtic thé hién 1a yéu t6 thuan lgi ¢ THST c6 diéu
kién phat trién va mé rong pham vi dnh hudng.

Ba la, vé y nghia nghién ctu, sy hinh thanh va phat
trién ctia THST trong giai doan hién nay c6 y nghia rat
16n ca vé hai phuong dién: thd nhéat vé phuong dién
ly ludn, né gép phan bd sung va hoan thién thém dasi
tugng, ndi dung va pham vi nghién ctiu cta triét hoc,
nhat la triét hoc hién dai; thi hai, vé phuong dién thuc
tién, két qua nghién ctiu cia THST khong chi gép phin
tham gia gidi quyét mot trong nhiing vin dé 16n dang
nay sinh trong doi séng thuc tién nhéin loai ngay nay
la vin dé khung hoang sinh théi, trong d6 THST véi
tinh cach la mot khoa hoc vé thé gii quan va phuong
phap ludn c6 thé gop phan tham gia gido duc nang cao
y thic sinh thai, y thiic BVMT cho mbi c4 nhéin hay
cong dong ma no tham gia khao sat, nghién ctu.

Bén la, cung véi su phat trién chung ctia nhan thiic
nhan loai vé vé moi trudng sinh thai va phét trién moi
trudng sinh théi bén viing, THST sé tiép tuc phat trién
va sé tré thanh mot trong nhiing bd moén triét hoc
chuyén nganh phd bién va c6 stic anh hudng l6n dén
doi song nhan thiic chung ctia nhan loai trong tuong lai.

Tai Viét Nam hién nay, mic du khai niém THST
chua dugc stt dung phé bién nhung nhiing nghién ctiu
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3. HO Si Quy, “VE dao diic moi trudng”. Tap chi Triét hoc s6
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4. Phuong Lap Thién (2005),“Triét hoc sinh thdi Phdt gido
va y thiic sinh thdi hién dai”, Tap chi Huyén Trang Phat
hoc nghién ciiu (Dai Loan), ky 2, trang 135 - 172, Nguén:
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ban dau vé THST cua nhiéu tac gia va cac cong trinh
nghién ctiu cing da xudt hién ti kha sém véi cac két
qué nghién ctu ban ddu dudi tén cac chuyén nganh
triét hoc khac nhau nhu: triét hoc trong khoa hoc tu
nhién, tri€t hoc méi trudng, dao diic hoc sinh thai...
bdc biét, nhiing ndm gin day rat nhiéu cac tac gia cong
trinh nghién ctiu vé THST & Viét Nam da tao ra dugc
cac két qua nghién ctiu mang tinh hé thong chuyén sdu
va da dugc cong bé dudi nhiéu hinh thiic nhu bai bao,
sach chuyén khao, luan vén, luan an...

Xudt phat ti mot trong nhiing yéu t6 tac dong ti
diéu kién thuc tién khi “Viét Nam dugc danh gia la
mot trong nhiing qudc gia chiu anh hudng nghiém
trong ctia BDKH” [Nguyén Vin Thang cung cdng su,
2011; 12 ] da va dang dét ra cho THST & Viét Nam
c6 co hoi tiép tuc phat trién. Tuy nhién, cing gidng
nhu nhi€u quéc gia trén thé giéi, THST & Viét Nam
hién nay ciing dang diing trudc nhiéu khé khin, thach
thiic nhung ciing déy trién vong phat trién. Hy vong
moi kho khan, thach thtic sé qua va nhiing trién vong
phat trién THST & Viét Nam trong tuong lai sé nhanh
chong trd thanh hién thuc.

5. Kétluan

V6i tinh cach la mot chuyén nganh triét hoc, THST
la cach ti€p can triét hoc - xa hoi doi véi hién trang moi
truong sinh thai nhan vén, vé su ton tai va thich ting bén
viing gitia sy ton tai cia con ngudi trong moi quan hé
v6i tu nhién va xa hoi. Viéc ra doi cuia THST 1a két qua
cua sy hinh thanh va phat trién cc tu tuéng vé THST
trong lich st tu tudng ctia nhan loai, trong do6 cd cac tu
tudng cua cac nha sang lap ra triét hoc Mac va mot s
tu tudng triét hoc, dao diic hoc hién dai khac. Mac du,
su hinh thanh va phat trién ctia THST trong diéu kién
hién nay con gap nhiéu kho khan va thach thiic nhung
trién vong phat trién ctia THST 1a v6 cling to 16n. Cling
v6i su phét trién chung ctia nhan thic nhén loai vé vé
moi trudng sinh thai va phat trién mai trudng sinh thai
bén viing, THST sé tiép tuc phat trién va sé trd thanh
mot trong nhiing b mon triét hoc chuyén nganh phd
bién va c6 stic anh hudéng 16n dén deéi séng nhan thic
chung ctia nhan loai trong tuong laim

5. Pham Thi Ngoc Trdm, “Nghién ciiu triét hoc - xd hoi vé
moi trudng sinh thdi Viét Nam”. Tap chi Khoa hoc xd hji
Viét Nam, s6 2 (99), tr. 16-26, 2016.

6. Nguyén Vin Thang (cing nhiéu tdc gid), BDKH va tdc
dong & Viét Nam. NXB Khoa hoc Ky thudt, Ha Noi, 2011.

7. Eugene C. Hargrove, The animal rights, environmental
ethics debate : The environmental perspective. New York :
State university of New York, 1992.

8. John Nolt, Environmental ethics for the long term: An
introduction. London. New York : Routledge, Taylor &
Francis Group, 2015.
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XU THE BIEN DOI LUGNG MUA VA DONG CHAY
VUNG THUGNG LUU LUU VUC SONG DONG NAI
TRONG GIAI DOAN 1983-2012

Vi Thi Van Anh (1)
Bui Thi Tuyét
Nguyén Thi Phuong Chi
Truong Thi Thu Hang?

TOM TAT

St dung kiém dinh Mann-Kendall phan tich xu thé ctia chudi s6 liéu lugng mua tai 9 tram quan tric mua
va luu lugng dong chay tai 2 tram thay van Ta Lai va Thanh Binh ti ndm 1983-2012, bai bao danh gia xu thé
thay d6i lugng mua va luu lugng & ving thugng luu luu vuc song (LVS) Pong Nai. Pong thoi, bai bdo cing
dua ra nhén dinh vé méi lién hé gitia su bién d6i dong chay véi dién bién mua trong khu vuc trude khi bac
thang 4 Nha mdy thuy dién Dong Nai 2, Pong Nai 3, Dong Nai 4, Dong Nai 5 di vao hoat dong dua trén phan
tich hé s6 tuong quan Pearson. Két qua cho thdy, lugng mua trén toan khu vuc nghién ctu cht yéu thé hién
xu thé ting, trong d6 tip trung nhiéu nhat trong cac thang 1, 3 va thang 7. K&t qua phan tich dong chay cho
thdy, tai thugng luu viing nghién ctiu thé hién mot xu thé ting tuong doi ro rét, trong khi, tai khu vuc ha luu,
dong chay khong thé hién mot xu thé nao. Két qua nghién ctiu cling da chi ra méi tuong quan da dang gitia
dong chay trung binh va lugng mua trung binh gitia cac thang trong nam véi do tin cay 95%, trong do, giai
doan gitia mua la, dau va cudi mua kiét, hé s6 tuong quan kha cao, dat trén 0,65; cac thang con lai hé s6 tuong
quan chi dat xdp xi 0,5. Nghién ctu la tién dé cho viéc danh gia mai lién hé mua - dong chay, ciing nhu tac
dong ctia bac thang thuy dién dén su thay d6i dong chay trong LVS Dong Nai.

T khoa: Xu thé bién doi, lugng mua, dong chdy, kiém dinh Mann-Kendall, hé s6 tuong quan Pearson, LVS

Déng Nai.

1. Mé dau

C6 nhiéu bang ching vé dién bién phtc tap vé cac
yéu t6 khi hiu trén toan thé gi6i trong nhiing ndm gan
day [1,2]. Su anh hudng ctia bién d6i khi hau (BbKH),
cu thé 1a sy thay d6i lugng mua da c6 nhiing tic dong
dén dong chay trén cac LVS, cu théla dong chay muala
c6 xu huéng tang va dong chay mua kiét c6 xu huéng
giam, dua ra nguy co vé tang 1 lut va han han trén cac
LVS. Su thay d6i dong chady trén LVS con chiu su anh
hudng ctia sy phat trién kinh té - xa hoi (KT-XH), bao
goém qua trinh d6 thi héa, sy thay d6i st dung dat, su
thay d6i hinh thtic va muc dich khai théc tai nguyén
nudc...[3] Trong boi canh do, viéc danh gia xu thé bién
doi ctia lugng mua va dong chay, ciing nhu moi lién

" Truong Dai hoc Tai nguyén va Moi trudng TP. HCM
2 Truong Dai hoc Thuy Loi

hé gitia hai yéu t6 trén cd vai tro quan trong trong viéc
danh gia va du bdo tiém ndng nguén nudc phuc vu
phat trién KT- XH va BVMT sinh thdi trén cac LVS.

Luu vyc hé thdng song Bong Nai la mot LVS c6 vai
trod quan trong trong phat trién KT- XH khu vuc phia
Nam noi riéng, trong d6 c6 viing kinh té trong diém
phia Nam va kinh t€ qudc gia néi chung. Véi dién
tich 37.400 km?, luu vuc chiém 14% t6ng dién tich ca
nudc, bao gobm 11 tinh: Lim Dong, Binh Phudc, Binh
Duong, Tay Ninh, Dong Nai, TP. H6 Chi Minh va
mot phén tinh Pdk Nong, Long An, Binh Thuén, Ninh
Thuén, Ba Ria - Viing Tau. LVS nam trong khu vuc
don gi6o muia Tay Nam, lugng mua 16n, trung binh ti
2000 - 2800 mm/nam [4].
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¢ Méi trusng

Muc tiéu ctia bai bdo 1a phén tich cic xu thé bién d6i
theo thoi gian va khong gian cta lugng mua va dong
chay dya trén cac di liéu khi tugng thiy vin quan tric
vung thugng luu luu vic dong chinh song Dong Nai,
phia trén Ho6 Tri An (dién tich cta ving nghién ctiu
khoang 14.025 km?) trong giai doan tii nim 1983 -
2012. Pay la giai doan trong viing nghién ctu chi c6 2
dap thuy dién hoat dong & phia thugng ngudn luu vuc
la d4p Da Nhim hoan thanh ndm 1964 va dap bai Ninh
hoan thanh ndm 2008. Pong thai, mdi tuong quan vé
xu thé gitia lugng mua va dong chay ctia viing nghién
ctiu cling dugc tinh toan va danh gid. Nghién ctu gitp
hiéu r6 hon vé su phén phdi lugng mua va dong chay
cting nhu méi lién hé gitia hai yéu t6 d6 & vung thugng
luu song Dong Nai trong giai doan trudc khi bac thang
4 Nha may thuy dién Pong Nai 2, Dong Nai 3, Dong
Nai 4, Pong Nai 5 di vao hoat dong. Nghién ctiu la tién
dé cho viéc danh gia moi lién hé mua - dong chay cling
nhu tac ddng cua bac thang thuy dién dén sy thay doi
dong chay trong LVS Dong Nai.

-_n
e L]
n

-

A Hinh 1.1 Vi tri va dia hinh viing nghién ciiu

2. Phuong phap nghién ctu
2.1 86 liéu quan tric

S6 liéu mua ngay ctia 9 tram quan trac mua trén khu
vic dugc st dung, bao gom cac tram: Pa Lat, Thanh
Binh, Lién Khuong, Thac Can, Di Linh, Bak Néng,
Bao Loc, Bu Bidng, Ta Lai. Giai doan lay s6 liéu la 30
nam ti 1983 - 2012. Cac gia tri mua trung binh thang
va trung binh ndm dugc tinh toan tii gia tri mua ngay.

S6 liéu luu lugng dong chay trung binh thang trén
dong chinh cua song Pong Nai dugc 14y tai vi tri tram
thiy van Thanh Binh va tram Ta Lai. Chudi s6 liéu lién
tuc dugc st dung tti nam 1983 - 2012. Dién tich luu
viic dong chinh song Pong Nai dén vi tri tram Thanh
Binh 1a 294 km?, dén tram Ta Lai la 8.850 km?.
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2.2 Phuong phdp phén tich xu thé bang kiém
nghiém Mann-Kendall

Kiém nghiém Mann-Kendall la kiém nghiém phi
tham s6 d€ xac dinh xu thé ctia chudi s6 liéu sap xép
trinh ty theo thoi gian [6]. Viéc kiém nghiém la so
sanh d¢ 16n tuong doi cua cac thanh phan trong tap
mau cht khong phai xét chinh gia tri clia cdc thanh
phan mau. Diéu nay gidp tranh dugc xu thé gia tao do
mot s gia tri cuc tri cuc bo gay ra néu st dung phuong
phap tinh toan xu thé tuyén tinh thong thudng. Bén
canh do6, phuong phap nay khong cin biét tap mau
tuan theo luat phan b6 nao.

Trong nghién ctiu nay, cac kiém nghiém Mann-
Kendall dugc stt dung d€ xac dinh xu thé bién d6i cta
lugng mua va dong chay tuong ting véi mtc do tin cay
khac nhau.

2.3 Phuong phdp phdn tich méi lién hé bang hé s6
tuong quan Pearson

Trong théng ké, hé s6 tuong quan cho biét do
manh clia moéi tuong quan tuyén tinh gitia hai bién s6
ngau nhién. Hé s6 tuong quan Pearson dugc tinh bang
cach chia hiép phuong sai ctia hai bién véi tich d¢ léch
chuin cta ching. [7]

Trong bai bao nay, hé s6 tuong quan Pearson dugc
sti dung d€ danh gia su tuong quan gitia mua trung
binh ¢6 trong s6 (dugc xac dinh thong qua phuong
phap da giac Thieesen) va dong chay trung binh thiang
doi véi tiing thang trong ndm tai vi tri tram Ta Lai ma
khong phén tich tai tram Thanh Binh. Nguyén nhan la
do tram Thanh Binh & thugng ngudn cua viing nghién
ctu, luu lugng kha nhé (luu lugng binh quin nim &
tram Thanh Binh la 8,94 m?/s, trong khi & tram Ta Lai
la 347,2 m*/s), hon ntia, lugng mua tinh todn tai day
mang tinh cuc by, khong phan anh dac diém mua cta
toan khu vuec.

2.4 Phuong phdp noi suy khodng cdach nghich ddo
6 trong so

Phuong phap néi suy nghich ddo c6 trong so
(Inverse Distance Weighted) dugc st dung dé tim ra
su phan bo theo khong gian d6i véi xu thé lugng mua.
Phuong phéap nay dugc dp dung dé noi suy két qua
tinh toan xu thé Mann-Kendall d6i véi tat ca cac tram
khi tugng trong khu vuic.

3. Két qua
3.1 Xu thé bién doi lugng mua
Két qua nghién cttu thé hién sy khac biét ro rét gitia
cac chudi s6 liéu tai cac tram do véi xu thé ting va
giam khac nhau trong tiing thang riéng biét (Bang 3.1).
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A Hinh 3.1. Phdn b xu thé bién doi lugng mua thdng 3 (bén trdi) va thang 7 (bén phdi) trén todan khu vic

Bang 3.1 SO lugng tram (tdng s6 9 tram) thé hién xu thé bién ddi lugng mua theo kiém dinh Mann-Kendall ting véi do

tin cay >90% va >80%

Thang I 11 III v \'% VI VII VIII IX X XI XII
>90% 2 2 4 1 1 - 2 - 1 - - 1
Xu thé ting
> 80% 4 2 4 2 1 - 4 - 1 1 1 2
>90% - - - - - 2 - 1 1 - - -
Xu thé giam
> 80% - - - - - 2 1 1 1 - - -

Cu thé, trong muia mua, cac chudi s6 liéu ctia thang
7 thé hién xu thé bién d6i ro rét nhat, véi 4/9 tram thé
hién xu thé ting va 1 tram thé& hién xu thé giam ting véi
muc d¢ tin cdy trén 80%. Doi lap 1a thang 6 va thang 8,
két qua kiém nghiém phi tham s6 Mann-Kendall thé
hién xu thé giam véi mtic do tin cay 90%. Vao mua
kho, két qua tinh xu thé€ mua doi véi thang 1, thang
2 va thang 3 thé€ hién r6 xu thé ting véi mic do tin
cay dat trén 90%. Cac thang con lai xu thé tang giam
khong rd rét (1-2 tram thé hién xu thé tang véi do tin
cay >80%)

Hinh 3.1 thé€ hién phin b6 xu thé bién déi lugng
mua thang 3 (dién hinh cho mua kho) va thang 7 (dién
hinh cho mua mua) trén toan khu vuc.

Két qua kiém dinh Mann-Kendall d6i véi lugng
mua thang trén toan b ving nghién ctiu ing véi do
tin cay 85% dugc thé hién trong Bang 3.2.

Tém lai, két qua ki€ém dinh Mann-Kendall cho théy,
lugng mua theo ving c6 xu thé khac nhau theo khong
gian. O khu vuc thugng luu ctia viing nghién ctu (cc
tram Da Lat, Thanh Binh, Lién Khuong va Thac Can)
thang 1 cho thdy, xu thé tang, ngoai ra khong cé xu

Bang 3.2 Xu thé bién ddi lugng mua tai cac tram theo thang (d9 tin ciy 85%)

Thang I II I v \% VI VII VIII IX X XI XII
PaLat

Thanh Binh +

Lién Khuong +

Théc Can + -

Di Linh + + + + + + + +
bik Nong * ) *

Bao Loc + + +

Bu Dang + + + + +
Ta Lai - - -

(-) thé hién xu thé gidm, (+) thé hién xu thé ting
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rarm Thanh Binh

A Hinh 3.2 Kiém dinh Mann-Kendall d6i véi tram Thanh Binh va tram Ta Lai
(D¢ tin cdy la + tuong ting voi xu thé tang; do tin cdy la - tuong ting vi xu thé gidm)

thé ddng ké nao dugc xac dinh trong céc thang con lai.
Khu vyc gitia viing nghién ctiu 1a noi thé hién xu thé
tang ro rét nhat, dic biét két qua kiém nghiém Mann-
Kendall d6i vé6i tram Di Linh cho thdy, mot xu thé taing
doi véi 8 thang trong ndm, tram Bu Pang la 5 thang
trong nam. O ha luu viing nghién ctiu (gan hé Tri An),
khu vuc tram Ta Lai thé hién mot xu thé lugng mua
giam tuong d6i dang ké (thang 6, 7 va 8).
3.2 Xu thé bién ddi dong chdy

Dong chay trung binh thang dugc kiém dinh phi
tham s6 theo phuong phiap Mann-Kendall tai tram
Thanh Binh (thugng luu viing nghién ctiu) va tram Ta
Lai (ha luu vung nghién ctiu) (Hinh 3.3)

Tai tram Thanh Binh, xu thé tang cta dong chay
dugc thé hién kha r6 nét. Cu thé, vao cic thaing mua
kho tii thang 1 - thang 5, két qua cho thdy, mot xu thé
tang véi do tin cdy trén 90%. Ngoai ra, cac thang giai
doan muia mua khong thé hién dugc mot xu thé véi do
tin cdy cao nao. Trong khi d9, tai vi tri ha luu, két qua
kiém dinh tai tram Ta Lai cho thdy, khong c6 xu thé
nao dang ké déi véi dong chay tai day. Tuong tu doi

v6i luu lugng 16n nhat hang nam va dong chay trung

binh ndm cta tram Ta Lai, cdc phép phan tich kiém

dinh Mann-Kendall va tuyén tinh déu khong cho thay

xu hudng thay d6i cu thé nao d6i véi dong chay tai day.
3.3 Moi lién hé gitia lugng mua va dong chdy

Tai khu vuc Ta Lai, tuong quan giia mua trung
binh c6 trong s6 va dong chay trung binh thang cho
thdy, dong chay c¢6 mdi tuong quan dong bién véi
lugng mua & moi thoi doan. Véi do tin cay 95%, hé
s6 tuong quan Pearson trong cac thang dao dong tu
0,475 - 0,825. Ngoai ra, dong chay c6 su tré pha so véi
lugng mua, do tram Ta Lai ndm & phia ha luu cta khu
vuc nghién ctu (Hinh 3.5). Tuy nhién, lugng mua va
lugng dong chay déu dat dinh (gid tri I6n nhét vao
thdng 9)

C6 thé thdy, trong mua 1i, hé s6 tuong quan vao
chinh gitia mua la dat gia tri tuong d6i cao. Cu thé,
trong thang 7, 8, 9 hé s6 tuong quan déu 16n hon 0,65.
Cac thang d4u va cu6i mua ld hé s6 tuong quan chi
dat 0,47 - 0,48. Dién hinh la thdng 10, qua trinh mua

A Hinh 3.3 Dudng qud trinh mua - dong chdy trong thdng 1
tai tram Ta Lai
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A Hinh 3.4 Dudng qud trinh mua - dong chdy trong thdng
10 tai tram Ta Lai
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A Hinh 3.5 Hé s6 tuong quan Pearson gitia dong chdy va lugng muia v6i do tin cdy 95% (hinh bén trdi) va sy phdn bo lugng mua
- dong chdy theo cdc thdng trong ndm tai tram Ta Lai (hinh bén phdi)

trung binh ctia cac nam cé xu hudng gia tang nhung
qua trinh dong chay lai c6 xu thé giam nhe (Hinh 3.4).
biéu nay c6 nghia la trong dau va cudi mua la, yéu t6
mat dém (bao gém st dung dit, thay d6i dia hinh dia
mao, khai thac stt dung nudéc) da cé nhiing anh hudng
16n dén qua trinh hinh thanh dong chay. Gitia mua lg,
khi cac tdng dat c6 d6 dm cao, hé s6 tuong quan mua
- dong chay cao hon, tuy nhién chi dat gia tri cao nhat
vao thang 8 (0,7).

Trong mua kiét, hé s6 tuong quan trong diu va
cudi mua kiét kha cao, dat 0,63 - 0,825. Sy tuong quan
thé hién rd nét nhit trong thang 4 véi hé s6 tuong
quan 0,825. Thiang chinh gitia mua kiét, dong thoi
ciing 1a thang kiét nhat (thdng 1), hé s6 tuong quan
dat thap nhét 1a 0,5. C6 thé nhén thdy, trong nhiing
thang muia kho, mua khong phai 1a yéu t6 quyét dinh
dén ché do dong chay mat. Dong chay trong song ngoi
cung cdp chu yéu nhd nudc ngdm. Chinh vi vay, du
lugng mua trong thang 1 c¢é xu hudng gia tang ro rét
(Hinh 3.3) nhung dong chay trung binh thang 1 cua
cac ndm thdm chi c6 xu huéng giam nhe, hé s6 tuong
quan mua - dong chay thap.

4. Két luan

Trong nghién ctiu nay, lugng mua va dong chay
trong giai doan 1983 - 2012 da dugc phén tich danh gia
nham xac dinh cac xu thé thay d6i theo thoi gian, su da
dang phan bo theo khong gian va mdi tuong quan gitia
hai yéu t6 lugng mua va dong chay trong giai doan
trudc khi bac thang 4 Nha may thay dién Dong Nai 2,
Dbong Nai 3, Dong Nai 4, Dong Nai 5 di vao hoat dong.
Xu thé mua trong khu vuc dac biét trong thoi diém
mua mua la mot yéu t6 quan trong doi véi song Dong
Nai va dédc biét doi véi khu vic ha luu luu vuc.

Qua viéc ap dung kiém dinh Mann-Kendall d6i véi
cac chudi s6 liéu lugng mua & cac mic do tin cay khac
nhau, xu thé mua theo thdi gian trén toan khu vuc
nghién ctiu cht yéu la xu thé tang, trong do tap trung
nhiéu nhat trong cac thang 1, 3 va thang 7. Diéu nay

cting phu hgp véi Kich ban BDKH ctia B TN&MT.
Ngoai ra, lugng mua thang gia ting c6 thé do su gia
tang lugng mua ngay cuc tri, day c6 thé 1a mot hiém
hoa la cuc tri.

Bén canh d6, thong qua st dung phuong phap ndi
suy khoang cach nghich dao c6 trong s6, cac phan bo
theo khong gian ctia cac xu thé thay d6i lugng mua
da dugc thé hién véi sy tap trung cic xu thé ting cua
lugng mua tai khu vuc gitia viing nghién ctiu va xu thé
giam tai khu vuc ha luu ving nghién ctiu (gan hoé Tri
An). Kiém dinh xu thé tuong ty d6i v6i chubi s6 liéu
dong chay cho thdy, dong chay tai khu vuc thugng luu
cua khu vuc thé hién mot xu thé ting tuong d6i ro rét.
Trong khi, tai khu vuc ha luu vung nghién ctiu, dong
chay khong thé hién mot xu thé nao. Nghién ctiu ciing
chi ra méi tuong quan da dang gitia cac thang trong
nam gitia dong chay trung binh va lugng mua trung
binh vé6i do tin cdy 95%. Trong do, giai doan gitia mua
14, ddu va cudi mua kiét, hé s6 tuong quan kha cao,
dat trén 0,65; cac thang con lai hé s6 tuong quan chi
dat x4p xi 0,5.

Nhu vay, c6 thé thdy méi quan hé gitia mua - dong
chay trong khu vuc khong thuan tay la dong bién. Hé
sO tuong quan cua hai dai lugng nay la khong cao.
biéu nay cho thdy, ngoai mua ra, cac yéu t6 khac nhu
mdt dém, viéc khai thac st dung dat va nudc trén luu
viic can dugc xem la cac yéu t6 c6 nhiing anh hudng
dang k& dén dong chay mit ¢ khu vuc thugng luu
song Dong Nai. Bang phuong phap tuong quan don
gian, dua trén kich ban BDKH, theo cac dy tinh vé ché
d6 mua trong tuong lai, c6 thé so bd udc tinh dong
chay mat tuong ting nhu thé nao. Phuong phap nay
chua hén da c6 d¢ tin cdy cao, nhung it nhiéu no ciing
1a co s& dé co thé dinh lugng dong chdy mat tii mua,
tu d6 cling 1a tién dé cho nhiing nghién ctiu sau hon
vé mdi lién hé mua - dong chay trén luu vuc cling nhu
anh hudng cta bac thang thuy dién dén dong chay tu
nhién trén luu vycm
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TRENDS OF RAINFALL AND RUNOFF AT UPSTREAM OF DONG NAI
RIVER BASIN IN 1983-2012

Vii Thi Van Anh, Bui Thi Tuyét, Nguyén Thi Phuong Chi
Ho Chi Minh University of Natural Resources and Environment
Truong Thi Thu Hang
Thuy loi Water Resources University
ABSTRACT

Using Mann-Kendall test to analyze the time series of daily rainfall at 9 meteorological stations and runoff
data at 2 hydrological stations from 1983 to 2012, this paper examines the trends of rainfall and changes in
hydrologic characteristics at the upstream area of Dong Nai River Basin. At the same time, the paper assesses
the linkage between runoft and rainfall in the region before the operation of four terraced hydropower plants
Dong Nai 2, Dong Nai 3, Dong Nai 4, Dong Nai 5 based on Pearson correlation coefficient. The result shows
that there was a significant positive trend of rainfall at all stations, especially in January, March and July. The
runoft analysis shows that there was a significant positive trend of runoff at the upstream area, but it was
unclear at the downstream area. The result also shows a diverse correlation between the average runoff and
the average rainfall in different months of the year at 95% confidence level, in which Pearson correlation
coeflicient reaches over 0.65 in the middle of flood seasons, the beginning and the end of dry seasons, while
this correlation coeflicient is only approximately 0.5 in the remaining months. The research is a precondition
for assessing the relationship of rainfall - runoff as well as the impacts of terraced hydro-electric constructions
on water flows of the Dong Nai river basin.

Keywords: Rainfall trend, runoff trend, Mann-Kendall test, Pearson correlation coefficient, Dong Nai river
basin.
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KET QUA NGHIEN CUU KHOA HOC ‘é
VA UNG DUNG CONG NGHE

i)

DE XUAT MO HINH CONG SINH CONG - NONG NGHIEP
HUGNG TOI PHAT TRIEN BEN VUNG AP DUNG
DIEN HINH CHO €O SO SAN XUAT BANH TRANG
TAI CU CHI TP.HO CHi MINH

Nguyén Thi Phuong Thao
Lé Thanh Hai

(1)

TOM TAT

ich kinh té va mai trudng.

Muc dich ctia nghién ctiu la phat trién va ting dung mo6 hinh cfng sinh cong-ndéng nghiép hudng t6i khong
phat thai nham phat trién bén viing (PTBV) cho nghé san xuit banh trang khu vic néong thon TP.H6 Chi
Minh (HCM). M6 hinh gém nhiéu thanh phan cing ton tai khong thé tach roi trong pham vi nho giup tao
ra mot 1gi ich tdng thé cao hon. Mé hinh dugc ap dung cho hé dién hinh san xuét banh trang tai x4 Phu Hoa
Dbong, huyén Cu Chi, TP.HCM cho thiy, lgi ich cao hon so véi hién trang ctia hd vé mdt moi trudng (nudc
thai dat quy chudn, chét thai rin dugc phén loai, tai ché, st dung khi sinh hoc thay cho cui gitp giam 3,3 kg
bui/ngay va khi nha kinh 1.354 kg CO,td/ngay), hiéu qua vé kinh t€ (lgi nhuén tif m6 hinh khodng 300.000
VND/ngay, thoi gian hoan von dudi 1 ndm) dong thoi ting kha nang tu cung tu cap.

Tu khoa: Cong sinh cong - nong nghiép, khong phdt thdi, san xudt banh trdng, cong nghiép quy mé nhé, lgi

1. Gi6i thiéu

Cong sinh 1a sy tuong tac gin gii, c6 sy tuong ho
bén chdt, c6 nghia la ca hai vat cong sinh hoan toan
phu thudc vao nhau dé ton tai [1]. Cong sinh cong
nghiép 1a mot qua trinh trao do6i cac dong vt liéu,
nang lugng, nudc va cac san phdm nham phat huy
hiéu qua nguodn luc gitia cac nganh cong nghiép, toi
uu hoa nguon luc tap thé gitp gidm tiéu thu nguyén
liéu va nang lugng dau vao va phat sinh chat thai [2].
Cong sinh cong nghiép da dugc 4p dung nhiéu noi
nhu tai TP cao su 6 Malaixia va cho thdy, day 1a co
s d€ phat trién theo huéng bén viing cho nganh san
xudt cac san phdm tu cao su [3] va d4p dung cho hé
thong ndong nghiép nho & Liberia gitip taing nang suét
va giam chat thai [4]. Tai Viét Nam, cling da c6 nhiéu
nghién ctiu vé mo hinh cong sinh cong nghiép hay
khu cong nghiép sinh thai [5,6].

Cong sinh nong nghiép thudc pham tri nong
nghiép sinh thai nham huéng t6i PTBV [7]. Thierry

'Vién Moi truong va Tai nguyén - Dai hoc Quéc gia TP.HCM

Bonaudo va cong su da nghién ctiu hé thong néng
nghiép sinh thdi bén viing la su két hgp cac loai cay
trong va vat nudi trong mot hé thong tich hgp dé cai
thién tinh bén viing ctia hé thong canh tac [8]. Hé
thong cay trong -vat nudi tich hgp la mot thiét ké
hiéu qua giap cho hé théng canh tac dat dugc tinh
sinh thdi va bén viing [9]. Tai Viét Nam, viéc tan
dung chét thai chidn nudi d€ lam thic dn cho hoat
dong nudi thuy san, nudc tu qua trinh nudi thay san
dugc tai st dung dé€ tudi cho cay trong... cing 1a mot
dang cong sinh nong nghiép.

Cong sinh cong - nong nghiép cing la moé hinh dugc
nghién ctiu nhiéu trong thaoi gian qua. Tai Braxin, mé
hinh cong sinh cong - néng nghiép giup dam bao thu
nhap kinh té, chit lugng méi trudng va su phat trién
xa hoi cho cac khu vuc kém phat trién [10]. Hay, mo
hinh khong phat thai theo nguyén ly cong - nong két
hop ctia Hans Schnitzer dé xuét st dung chat thai tu
cac quy trinh lam thtic dn cho chan nuéi va tao ra
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nang lugng bé sung [11]. Prasertsan va cong su [12]
da t6ng két lai tit ca cac phuong thiic tai ché va tai st
dung cac chat thai cong - nong nghiép tu cic trang
trai c6 két hgp véi san xudt cong nghiép quy moé nho
tai ché. Tai Viét Nam, ciing da dua cac dinh huéng
phat trién cong - nong nghiép theo hudng tiét kiém
ndng lugng, giam khdi lugng chét thai phat sinh, tai
sti dung nang lugng phu hgp, dién hinh 1a nghién
ctiu ctia Lé Thanh Hai va cong su da dé xuat dugc mo
hinh sinh ké bén viing theo hudng sinh thai cho nghé
san xudt tinh bot gao tai Pong bang song Ctiu Long
(PBSCL) [13], gitup giam 50% chi phi thtic an chdn
nudi, giam 50-75% chi phi d4u tu bé biogas va nudc
thai dat tiéu chudn mai trudng, giam 80-90% chi phi
van hanh hé thong xt ly nudc thai va mo hinh sinh
thai, gidam 6 nhiém mdi trudng cho lang nghé chiéu
coi tai PBSCL, két qua da giam dugc 93% khi thai
nha kinh, 97% BOD, trong nuéc thai, rac phan huay
sinh hoc dugc khoang 30 kg/ngay dugc u phan [14].

Nghé san xudt banh trang tai xa Phu Hoa Dong,
huyén Ct Chi, TP.HCM la mdt trong nhiing nghé
dién hinh & khu vuc noéng thon duge bao ton va phat
trién. Tuy nhién, cac co sd san xudt banh trang trén
dia ban déu hoat dong theo quy mo viia va nho nén
viéc quan ly vé chat lugng vé sinh khong dugc cha
trong. D6i véi vin dé nudce thai do ddc diém dia hinh
khong c6 nhiéu kénh rach, cac ho lai phéan tan nén
khong thé thu gom tap trung, chua c6 bién phap xt ly
ma thai truc ti€p ra moi trudng. Trong qua trinh trang
banh st dung than, cti... d€ d6t phat sinh bui va khi
thai. Huyén Cua Chi véi diac diém la viing nong thon,
sinh ké ctia ngudi din ngoai san xudt tiéu thu céng
nghiép con c6 cac sinh ké khac nhu trong trot va chan
nuoi. Nguoi dan da biét két hgp cac hoat dong cong -
ndng nghiép véi nhau dé€ tao ralgi ich nhu diing phan
gia suc bon cho dong rudng, cay trong, dung phu
phém sin xudt lam thic dn cho gia suc, st dung phu
phdm noéng nghiép (trdu) lam chat d6t... Bén canh do,
huyén Cu Chi dugc quy hoach la khu néng nghiép
ung dung cong nghé cao theo Quyét dinh s6 575/
QD-TTg ngay 04/05/2015 cta Tha tuéng Chinh pha
nén viéc 4p dung mo hinh cdng sinh mang tinh sinh
thai 1a phtt hgp nhdm duy tri va PTBV nghé san xuit
banh trang cho khu vuc nong thon TP.HCM.

2. Phuong phap nghién ciu

2.1. Phuong phdp tiép cin

Céch tiép can ctia mo hinh 13 khai thac triét dé thé
manh va lgi ich cua tling thanh phan (bao gom cac
thanh phan cong nghiép va ca néng nghiép) d€ tao
thanh mdt mo hinh gém nhiéu thanh phén cung tén
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tai trong pham vi nhé (1 ho hay 1 co s&) giup tao ra
mot 1gi ich tong thé co gia tri cao hon 1¢i ich cua tiing
thanh phan cong lai dua trén nguyén tac trao déi cac
dong vat chat, ning lugng tao thanh mot vong tuan
hoan khép kin.
2.2. Cdc budc thuc hién va ky thudt sit dung

M6 hinh cong sinh céng - nong nghiép hudng
t6i khong phat thai cho nghé san xudt banh trang
trén dia ban huyén Ca Chi, TP.HCM dugc thuc hién
theo cac budc: (1) Khdo sdt hién trang san xudt va
moi trudng ctia d6i tugng nghién cuiu, (2) Kiém todn
cac dong vat chit, nang lugng ctia d6i tugng nghién
cuu, (3) Ddnh gid tiém ndng cong sinh cta cac dong
vat chat, nang lugng, (4) Dé xudt mo hinh cong sinh
cong - nong nghiép hudng téi khong phat thai cho
doi tugng dién hinh (ap dung cac ky thuat san xuit
sach hon va tiét kiém nang luong, ky thuat sinh thai,
ky thuat xti ly cudi dudng 6ng), (5) DPdnh gid hié¢u qud
khi ap dung mo6 hinh cho d6i tugng dién hinh.

3.Két qua

3.1. M6 td doi tugng nghién ciu va kiém todn

cdc dong vit chdt, nang lugng

H¢ san xudt banh trang Tran Thanh Thao tai s6
nha 22/2 duong 433 dp Bén Co, xa Phu Hoa Dong, c6
6 nhan kh4u, trang banh bdng may cong sudt 650 kg/
ngay, 1o hoi phuc vu cong doan trang banh cé cong
sudt 200 kg/h hoat dong tu 2-2,5 h/ngay véi lugng
cui dot 220 kg/ngay, nuoi 80 con bo, trong 1.000 m?
0 voi. Nghién ctiu tién hanh kiém toan cac dong vat
chét, ning lugng cta ho dién hinh, két qua dugc thé
hién trong Hinh 1.
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KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
Bang 1. Tiém nidng cdng sinh va danh gia hién trang thyc hién cua ho
i Biua vao Biura Tiem na Hién ra sinh
Nha Thige Nurde thii sinh | NTSH ob the két hop vé | Chira thye hitn NTSH cho qua him
pham, hoat (MTEH), | nude thdi khde 82 bé sung | twhoai, CTR dem &4t hod e chén lip.
dign, ¢h5l. thiirin dinh dwimg va tai sfr dung
Fikbche gau khi o . CTR vé co
ban phé lifu, CTR hing co
phin bén che vrdm cd.
Xwong | Mguven Banh tring. phu | Phy phim, phe pham co thé | D tan dyngphy pham, phé phamlm
ligu, didn, pha.m. phé phim, | b4 sung lam theée in chin | thire 3n chin nudi Nede thai, khi
musdee, el | wnrde thii gimxuat | audi. Tro dime 48 wéng eiy. | thii, tro chiea ¢é bidn phip i k.
(NT5X), khi thii,
o
Chubng | Thirc dn, | 5an pham | Chat thidi, NTCH ¢d the thu | Chan thii chin nudi hau chira dinh ka
ditn, ¢h|.uin5, chat thai, | héi khi sinh hoc d2 phuc vy | bin -¢hn nmrm canhu chu gay mat v
oG nirge  thal l:hzn cae mye dich khic, sinh, giy mid héi NTCN doege ted
riudl (MTCN) trne uép cho virdm cd ma chira qua xir
_ _ b t sinh mi héi théi.
Vwrom Nvoe San pham vetn San pham veom cung cap | C¢ voi thu hoach dimg lam thi dn
T, phin thire in che chin madi. che ba.
ban

3.2. Ddnbh gid tiém ndng cong sinh

Tiém nang cdng sinh gitia cac dong vat chit,

hoat, 1.360 kg phéan bo, 3,3 kg bui va 1.354 kg

CO,td/ngay moi ngay.

nédng lugng ctia hd va hién trang ap dung dugc thé
hién trong Bang 1.

Ho¢ da ap dung mot s6 bién phap cdng sinh nhu
phu phdm/phé phim san xuét lam thiic an chan
nuoi, NTCN dugc dung dé tudi cho vuon trong
c0, co thu hoach cung cdp lai cho chin nuoéi. Tuy
nhién, day la mo hinh cdng sinh chua toan dién
dan dén phat thai nudc thai 10 m’, 3 kg CTR sinh

3.3. Dé xudt mo hinh

M0 hinh cong sinh céng - nong nghiép hudng
dén khong phat thai cho ho dién hinh dugc dé
xudt nhu Hinh 2. M6 hinh gom 7 thanh phan:
Nha, Xuong, Chudng, Biogas, Vuon, Tram, Ao.
Mbi thanh phan gitt mét vai tro riéng nhung
c6 quan hé mat thiét véi cac thanh phan khac.
Trong Nha, dau ra chu yéu la CTR sé dugc phan

CHUSNG

A Hinh 2. M6 hinh cong sinh cong - nong nghiép huidng dén khong phdt thdi cho ho dién hinh
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Bang 2. Hiéu qua moi trudng khi ap dung md hinh cho hd dién hinh

M@ hinh hién hir M@ hinh d8 xuat
Nuodc | Pt thai 10 mingay choa <61 (NISH, | 10 mimgay mode i dvec x¢ § dat QCVN|
thai NTSK, NTCH) 40:201/BTNMT, cot B
Khi thii | D6t ci phat thai 3,3 kg bui va 1354 kg | Thu héi khi sinh hoc tirbiogas thay the cii ghip gidm thifu
CO:td moi ngay 3,3 kgbui v 1.354 kg CO-td méingiy
Chat | 3 kg'ngay CTR. smh hogt, 1360 kgngay | Phan logi CIR, 1,5 kg CTR v6 co (1ai ché dwc} bin phé
thiirin | chat thii chin modi Béw, 1,3 kg CTR. hiu co  phin cing v bim cin trbiogas
thu2 ]-.g phan'ngay. 1.560 kgch:lﬂmman nudi duge xi by
bing biogas thu héi gan 32 m’ /ey khi sinh hoe
Khie Théu thy 273 kw dién moi ngay, 10 m° | Tao ra 23 kw dién, tai sir dung 10 m nede thai sau xi by 8¢
nede sach de tedi vietm ¢, 2 kg phin bén | twedi vedm c6 v 2 kg phin hiu co tir qua trinh Ph:n de
virom €0, tdu thy ndng heemg ndu dn (gas, | bon virdn ¢6, gam iéu thy ndng heong 44 ndu dn bing vise
dién,...) twomg Svomg | m* khi simh hoc. | dimg khi sinh hoc. )

loai, CTR v0 co tai ché dugc sé ban phé liéu, CTR
hiiu co dugc @ phan, NTSH dugc gom vé Tram
dé xu ly chung v6i NTSX va NTCN. Xudng dau
ra la banh trang sé cung cdp cho Nha, phu phim
va phé phdm duing lam thic an chin nudi, nude
thai dugc thu gom chung véi cac loai nudc thai
khéc d€ 6n dinh co chét va dudng chit dan vé
Tram dé€ xt ly dat quy chudn. Chudng tao ra san
phdm bo thit chuyén cho Nha, chat thai thi dugc
chuyén lam d4u vao cho Biogas. Tai Biogas, nudc
thai dau ra dugc dan vé Tram chung véi NTSX
va NTSH dé xu ly, bun cdn dinh ky dugc hut dé
0 phéan chung véi CTR hitu co, khi sinh hoc thu
hoi dung dé thay thé cti d6t van hanh 16 hoi, mot
phan dugc dung cho ndu dn va phat dién cho hé
thong chiéu sang ctia Nha va Chuéng. Tram tap
trung 3 nguodn nudc thai dé xi ly dat quy chuén
hién hanh, nudc thai sau xu ly dugc dan vé Ao.
Ao ¢6 nhiém vu luu chita nudc phuc vu cho tuéi
tiéu tai Vuon, Vuon ciing dugc cung cdp phén
hiiu co tii qué trinh 0 phin. Sdn phim Vuon
dung lam thtic dn cho bo trong Chuong.
3.4. Ddnh gid hiéu qud mé hinh
X Ddnh gid tinh cong sinh

Trong mo hinh, cac thanh phén la cung ton
tai khong thé tach roi: Nha 1a khong thé thiéu,
dong vai tro quan ly mé hinh; Xudng la thanh
phan tao thu nhédp gitp duy tri Nha va la doi
tugng can duy tri va phat trién ma nghién ctiu
dang huéng t6i; Chudng cing la thanh phan
tao thu nhéap giup duy tri Nha va giup tiéu thu
cac phu phdm, phé phdm cta Xudng. Khong cé
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Chuong thi ho phai chiu thém chi phi xt ly phu
phdm, phé phdm c6 thé dan dén khong thé duy
tri Xudng do ap luc BVMT; Vuon la thanh phan
gan lién v4i Chuodng, la ngudn cung cip thic an
cho Chuéng. Khong c6 Vuon, ho gia dinh phai
ton cong va chi phi dé Chudng hoat dong; Biogas
la thanh phan di kém véi Chuéng khong thé
tach roi dé ddm bao yéu ciu phap luat vé BVMT.
Khong c6 Biogas, Chudng khong thé hoat dong
lau dai; Tram 1a thanh phan bat budc phai c6 ma
cac co sG san xudt c6 phat sinh nudc thai theo
Luat BVMT. Khong c6 Tram, cdc co s6 sé khong
thé tiép tuc hoat dong; Ao gitp md hinh mang y
nghia sinh thdi, phu hgp véi viing néng nghiép
ting dung cong nghé cao. Cac dong nudc thai bo
sung co chat va dudng chat cho nhau dam bao
cho qua trinh xti ly. NTSX chua dam bao cac chi
tiéu dinh dudng d€ xu ly sinh hoc nén cin bg
sung NTCN va NTSH c6 nong do N, P cao. Ca
Chi 1a khu vuc c6 dia hinh cao, nguon cap nuéc
han ché, do d6, viéc dao Ao dé tich trit nudc thai
sau xu ly gitp giai quyét van dé vé nudc tudi tiéu
cho vuon la phu hgp.
X Hiéu qud vé moi trudng

Hiéu qua moi trudng khi 4p dung moé hinh

cho h¢ dién hinh thé hién trong Bang 2.
X Hiéu quad vé kinh té

Ho dién hinh tang thu nhé4p tu & phén (2 kg/
ngay), ban phé liéu (1 kg/ngay), tai st dung nudc
sau xt ly (10 m*/ngay), tdn dung phu/phé phdm
san xudt lam thiic an chin nudi (50 kg/ngay), thu
hoi khi sinh hoc tii biogas (giam 220 kg cti/ngay,



tao ra 25 kw dién, gidam nhién liéu phuc vu ndu an).
Toéng lgi ich udc tinh khoang 300.000 VND/ngay
(chua tinh thu nhap ti san xudt banh trang va nuoi
bo). Chi phi dau tu cac thanh phan ctia moé hinh
khoang 100.000.000 VND. Thai gian hoan von dudi
1 ndm. C6 thé noi, ho dau tu Biogas, Tram, Ao dé
hoan thién mo6 hinh 13 d4u tu mot du 4&n mdi. Du 4an
nay hoan toan kha thi vé mat kinh t€ va khong lam
anh hudng dén gia thanh cta banh trdng. M6 hinh
ap dung cho cac h¢ lam banh trang sé 1a co hoi dau
tu c6 lgi nhuén cao, gop phan khac phuc cac van dé
mdi trudng va PTBV nghé san xudt banh trang tai
xa Phu Hoa Dong.
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DEVELOPMENT OF AGRO-INDUSTRIAL SYMBIOSIS TOWARDS
SUSTAINABLE DEVELOPMENT WITH A PILOT STUDY AT ARICE

Nguyén Thij Phuong Thao, Lé Thanh Hai

PAPER PROCESSING UNIT IN CU CHI, HO CHI MINH CITY
Institute for Environment and Resources (IER)

Vietnam National University - Ho Chi Minh City (VNU-HCM)

The purpose of this research is to develop and apply a zero emission industrial symbiosis in the agriculture
sector towards sustainable development for the rice paper making in rural area in HCM City. The model

ABSTRACT
comprises of several components which co-exist inseparably in a small extent that create higher general benefits.
This model is then applied to the typical households producing rice paper at Phu Hoa Dong commune, Cu

Chi district, HCM City. The model has demonstrated higher benefits in terms of environment (discharged
wastewater meets required standards, solid waste is recycled and reused, the use of biogas instead of wood

contributes to reduce 3.3 kg dust/day and 1.354 kg CO2t/day), and in terms of economic aspect (the profit is
about 300,000 VND/day, and the return rate is less than one year), as well as in increasing the possibility in

self-supply within the household.
Keywords: Gro-industrial symbiosis, zero emission, rice paper production, small-scale industry, environmental

and economic benefits.

28 Chuyén dé |, thang 4 nam 2017



KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

NGHIEN CUU KHA NANG UNG DUNG VAT LIEU NANO
TIO, TRONG XU LY NUGC NHIEM DAU DIESEL

Lu Thi Yén |(1)
Pham Thi Hué

Nguyén Thanh Dong?

TOM TAT

Nghién ctiu nay tap trung vao viéc khao sat kha nang ting dung chat xuc tdc quang nano TiO, d€ phan huy
dau diesel phan tan trong nudc. Nghién ctiu dugce tién hanh trén co sd xac dinh sy suy giam nong do ctia dau
trong nudc véi su c6 mdt cta vét liéu nano TiO, sau mot thoi gian chiéu xa bai tia cuc tim. Két qua nghién
ctiu cho thdy, dau diesel phan tan trong nidc bi phan hty dudi diéu kién chiéu xa khi c6 mit TiO,. Cdc yéu
t6 nhu d¢ pH, nong d¢ cta TiO,, nong d6 cua diu va thoi gian chiéu xa déu c6 dnh hudng ré rét dén mic do

phan huy cua dau diesel phan tan trong nudc.

Tu khoa: Xii ly nudc, vat liéu nano, TiO,, dau diesel, xiic tdc quang.

1. bat vin dé

Dau diesel 1a san phdm ctia qud trinh chung cit dau
mo & nhiét do 250 - 350 °C v6i thanh phan chinh la
cac hgp chat hydrocacbon c6 s6 nguyén tt cacbon ti
16 - 22 va mot lugng nhd cac hgp chat iso-paraphin va
olephin [1]. Khi bi lan trong nudc, d4u diesel thudng
tich tu thanh tiing ddm néi trén mat nudc hodc phan
tan déu do cac qua trinh khuéch tan, hoa tan va nha
tuong hoa, gy doc hai nghiém trong cho hé sinh thai
dudi nudc, lam suy giam gia tri st dung va giy anh
hudng lau dai t6i moi trudng nudc.

Dbé xt ly ddu nébi trén mét nudc ¢ thé ap dung cac
bién phap don gian nhu bom hut hodc dung cac chat
c6 kha nang thdm hut dau dé€ thu gom. Véi dang dau
phan tan trong nudc, do khong thé xu ly mot cach co
hoc nhu d4u ndi nén viéc xti ly chung khé khin hon va
phai dua trén co s& cta cac bién phap phan huy bing
héa hoc, sinh hoc...

Trong nhiing ndm gan day, viéc st dung cac hop
chit c6 hoat tinh xuc tdc quang nhu TiO,, ZnO, CdS va
Fe O,... d€ chuyén hoa cdc hgp chit hitu co khé phan
huy trong mdi truong thanh cac chat it doc hai hoac
khong doc hai dang thu hut dugc su quan tam cta
nhiéu nha khoa hoc. Trong s6 do, vét liéu nano TiO,
dugc trt trong hon ca do TiO, c6 hoat tinh xuc tic
quang cao, khong doc hai, tro vé mat hoa hoc va hoan

"Trudng Dai hoc Cong nghé Giao thong Van tdi
2Trudng Dai hoc Bich Khoa Ha Noi

toan co thé ting dung trong moi truong tu nhién vi co
ché ctia phan ting quang hoa nay c6 thé xay ra dudi tac
dung ctia nguon chiéu xa tia tti ngoai (UV) tu nhién tu
anh sdng mdt troi.

Co ché phan huy cac hgp chit hitu co giy 6 nhiém
mdi trudng ctia hé xuc tdc quang TiO, dién ra nhu sau:
Khi vét liéu nano TiO, dugc kich thich bdi énh sidng
c6 budc song thich hgp sé sinh ra cac electron quang
sinh (e ) va 16 tréng quang sinh (#4). Cac e, va &,
sé tuong tac véi cac hgp chat hap phu trén bé mat hat
TiO, va hinh thanh mot hodc nhiéu géc hoat tinh nhu
+OH, +O, va cic san phdm trung gian nhu H,0,, O,...
(hinh 1). Cac gbc va san phdm trung gian nay sé trd
thanh céc tdc nhan d€ oxy hoa cac thanh phan hiiu co
(R) theo phan ting:

R +.OH->R" + H,O

R'+ «OH > H,O + CO, + axit v vo

Nhu vay, thong qua hé xtic tic quang TiO,, cdc chat
hiiu co gay 6 nhiém mai truong da bi phan hay thanh
H,0, CO, va cdc chit v6 co it doc hai hon [2,3].

Trén thé gidi, da c6 mot s6 cong trinh nghién ciu
ché tao vét liéu nano TiO, dé xti ly nudc nhiém ddu
[4-6] nhung hiéu qua xt ly con kha han ché hodc thoi
gian xt ly kha lau. Hsu va nhém nghién ctu [4] da
st dung vat liéu nano TiO, dang 6ng lam chat xtuc tic
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HO" + H'

(OH, H,0

A Hinh 1. So dé biéu dién co ché xiic tdc quang ciia vit lidu
TiO
2

quang dé xti ly dau lan trong nudc bién, dudi biic xa
cta anh sang mat trdi, hgp chat Toluen trong dau da
bi phan hty nhung chi dat hiéu suit khoang 10% sau
thoi gian 120 phut. Roberta [6] st dung bt nano TiO,
dé xti ly dau tho 1an trong nudc bién, hiéu sudt xi ly
tot nhung thoi gian chiéu xa phai kéo dai dén 7 ngay.

Dé tiép tuc cé nhiing nghién ctiu trong viéc xu ly
nu6c nhiém dau bang vat liéu nano TiO,, nghién ctiu
nay da lya chon mot loai vat liéu nano TiO, thuong
phdm (P25) lam chit xuc tic quang dé phan huy dau
diesel 1an trong nudc. Két qua nghién ctiu nay sé la co
s& khoa hoc dé ting dung loai chit xdc tdc quang nano
TiO, Yé cac hgp chat tuong tu trong viéc xu ly nudc
lan diu diesel.

2. Phuong phap nghién ctu

2.1. Héa chdt thi nghiém

Vit liéu nano TiO,: V6i muc dich chinh la nghién
ctiu khd ning ting dung vat liéu nano TiO, trong xt ly
nudc 1an dau diesel nén nghién ctiu nay st dung truc
tiép vat liéu nano TiO, do hing Degussa (Dtic) sin
xudt, c6 tén thuong phidm la P25 véi d6 tinh khiét dat
trén 99,5%, kich thudc trung binh ctia hat 1a 21nm.

Nudc lan dau diesel dugc chudn bi bang cach cho
pha nudc cit véi dau diesel theo cac ty 1é nhat dinh,
day kin binh va khudy hon hgp trén mday khudy tu &
toc do 1000 vong/phut, nhiét do 60°C trong thoi gian
30 phut. Hon hgp sau khudy tron dugc bdo quan trong
béng t6i 15 ngay dé hé dat trang thdi can bang [7].

2.2. Thiét lap hé thong chiéu xa

Thi nghiém chiéu xa bang dén cuc tim dugc bé tri
trong budng phan tng nhu hinh 2. Buéng phan ting
goém mot ta sat c6 ctia dong kin va dugc son den mit

30 Chuyén dé |, thang 4 nam 2017

trong d€ ddm bdo do t6i khi pha méu va tranh tia tt
ngoai btic xa ra bén ngoai. Nguodn phat tia t ngoai la
dén cuc tim cong sudt 15W. Den dugc bé tri ¢6 dinh
ngay phia trén gan bé mat dung dich phan ting nham
cung cdp photon cho qua trinh quang xuc tac. Coc
thay tinh chia dung dich phan ting dugc khudy tron
bing may khudy ti d€ ddm bao d¢ phén tan dong déu
ctia vat liéu nano TiO, trong dung dich va ting ciong
su tiép xuc gilia cac trung tam phan tng trén bé mat
hat TiO, v6i photon trong thdi gian chiéu xa.

< Budng phin img
— Den UV

<
Dung djch
F—1 phinimg
£ Catir

— Miy khudy

A Hinh 2. M6 hinh chiéu xa bing dén cuc tim

2.3. Xdc dinh khad ndang phan hiy ddu diesel phin
tdn trong nudc ciia nano TiO,

Cho viét liéu nano TiO, vao nuéc lan dau réi dieu
chinh pH ctia dung dich bing NaOH hoic HNO.,.
Khuéy hon hgp bang mdy khudy tii trong bong t6i 30
phut dé€ hé dat trang thdi cin bang, sau do6 bat dén cuc
tim d€ tién hanh phéan tng dudi diéu kién chiéu xa tia
tt ngoai. Mau dugc 14y & cac thoi diém khac nhau va
dugc tach bot nano TiO, bang phuong phap ly tam.
Ham lugng dau dugc xdc dinh bing thiét bi phan tich
dau trong nudc TD500D. Can cti vao mtic d suy giam
néng do ctia diu sau thai gian chiéu xa dé€ danh gia
kha nang phéan hty diu diesel phin tdn trong nuédc
cua nano TiO,.

Mtic d6 phan huy dau diesel dugc xac dinh theo
cong thic:

(C,—C,)*100
CO

Trong dé, C,va C lan lugt la ndong doctia dau diesel
(mg/1) ban dau va sau thoi gian t bi quang phéan béi tia ti
ngoai véi sy c6 mit ctia chat xdc tdc quang nano TiO,.

H=



3. Két qua nghién ctu va thao luan
3.1. Anh huéng ctia pH

Thi nghiém dugc tién hanh véi hon hgp nude lan
dau c6 nong do ban dau la 40mg/l, ham lugng nano
TiO, la 0,02g/100ml, d6 pH ctia hon hgp diéu chinh tit
1,0+11,0, thoi gian chiéu xa 10 tiéng.

Cac s6 liéu thi nghiém trong Bang 1 va do thi trong
Hinh 3 cho thay hiéu qua phén huy d4u diesel trong
moi truong kiém tot hon trong méi truong axit. Trong
moi trudng kiém manh (pH = 9+11), hiéu qua phén
huy dau diesel c6 thé dat miic 76%, con trong moi
truong axit manh (pH = 1+3) thi hiéu qua phan hay
thap hon nhiéu, chi dat khoang 30 - 50%. Trong moi
truong trung tinh (pH = 7), hiéu qua phan huy dat
mtic 60%, cao hon mai trudng axit manh nhung van
thap hon mai truong ki€ém manh.

Bang 1. Anh huéng ciia pH dén hiéu qua phan hiy
dau diesel trong nudc

STT | pH Miic d) phan hay dau diesel, %
1 1.1 29.0
2 2.9 31.3
3 5.2 49.5
4 6.9 60.5
5 9.0 76.0
6 11.2 76.3
- 70
= 80
48 7
& 60
= 50
2 40
g 30
= 20
= 10
(it .
a 2 4 L] ] 14 12
rH

A Hinh 3. Anh hudng cia pH dén hiéu qua phan hity ddu
diesel trong nudc

Nguyén nhan ctia su ting cuong hiéu qua phan hay
dau diesel trong moi trudng kiém cé thé giai thich la
do khi tdng ndng do kiém thi nong do ion OH" trong
dung dich cling tang lén mot cach tuong tng. Khi tiép
xuc v6i bé mat chat xuc tac, cac ion OH sé phan ting
v6i cac hd trong quang sinh dé€ tao thanh géc hoat tinh
+OH theo so do:

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

TiO,(#;,) + OH->«OH + TiO,

Nhu vay, khi néng d¢ ion OH cang tang thi géc
«OH sinh ra cang nhiéu hon. Viéc ting noéng do goc
+OH dong vai tro quyét dinh trong viéc nang cao hiéu
qua phan ting quang phan do géc «OH 1a moét tac nhan
oxy hoéa rat manh (thé€ oxi héa E = 2,8 eV), khong chon
loc va c6 kha nang oxy héa nhanh chéng hau hét cac
chat httu co [8]. Tuy nhién, khi ndng d¢ kiém qua cao
thi kha ndng phéan huy dau diesel cé xu huéng giam di
do bé mit chat xuc tac bi pha huy béi mai truong kiém
manh theo phan tng:

TiO, + OH'STIiO" + HO

Nhu véy, thi nghiém nay cho th4y phan ting phan
hty dau diesel dat hiéu qua cao nhat trong mdi truong
kiém c6 gia tri pH trong khoang 9+11. Tuy nhién,
trén thyc té, viéc diéu chinh pH 1én qua cao sé tén chi
phi héa chat va lai gdy nén mot anh hudng khac dén
chat lugng moi truong nudc. Trong moi trudng trung
tinh, mdc du hiéu qua phéan hty c6 suy giam so véi
moi trudng kiém song van dat miic 60% nén viéc ap
dung phuong an thuc hién phan ting trong moi trudng
trung tinh sé dem dén su cin bdng ca trong hiéu qua
xu ly 14n trong chi phi xt ly va mtc d6 than thién moi
truong cua bién phap thuc hién.

3.2. Anh huéng ctia ham ligng chdt xiic tdc

Thi nghiém dugc tién hanh véi hon hgp nude lan
dau c6 nong do ban dau la 18mg/l, mdi trudng trung
tinh, ham lugng nano TiO, thay déi t (0,01-0,12)
g/100ml, thoi gian chi€u xa 6 tiéng. Két qua thi nghiém
dugc trinh bay trong Bang 2 va Hinh 4.

Bang 2. Anh huéng ctia ham lugng chit xic tic dén hiéu
qua phan huy diu diesel trong nudc

. Miic ) phin hay diu diesel sau
Ham luong . . x
STT TiO... £/100ml thoi gian chiéu xa, %
»8 2] 4h]  sh|  eh
1 0.01 21.1 31.7 32.8 33.3
2 0.02 35.0 51.1 52.2 52.8
3 0.04 48.9 64.4 65.0 65.0
4 0.08 46.7 62.8 62.2 61.7
5 0.12 444 61.1 60.5 60.2
% " - . - 3
F FEY. .-___.-' =
o . P -
g . el
¥ . : /

A Hinh 4. Anh hudng cia ham ligng TiO, dén hi¢u qud
phan hity ddu diesel sau cdc thdi gian chiéu xa khdc nhau
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HMéi truong

Theo két qua thuc nghiém, sau 6 tiéng chiéu xa,
khi ham lugng TiO, trong hon hgp tang tit 0.01 g/100
ml 1én 0.04 g/100 ml thi hiéu qua phan hay dau diesel
tang manh tlt 33% 1én 65%, nhung khi tiép tuc ting
ham lugng chat xuc tac lén 0.08 g/100 ml va 0.12
g/100 ml thi hiéu qua phan huy lai c6 xu huéng giam
nhe dén gia tri tuong ting 1a 62% va 60%.

Trong truong hgp nay, khi ting ham lugng chat
xuc tac thi dién tich bé mdt hap phu ciing tang 1én va
dong thoi lam tang ca s6 lugng trung tam hoat dong
trén bé mat chat xdc tac. Tuy nhién, khong phai tit ca
cac trung tam hoat dong nay déu tham gia vao phan
ung oxi hoa phén tit hgp chat hitu co bi hdp phu 1én
chung, ma chi nhiing trung tdm nao bj kich thich bai
cac photon c6 ndng lugng thich hgp thi méi cé kha
nangtham gia vao chudi cac phan tng d€ tao thanh
cac goc hoat tinh «OH. Khi pha chat xtc tdc vao trong
hon hgp nudc lan diu, do cdu tric tinh thé anatase va
rutile ctia TiO, thudc hé ti phuong, bt ding hudng
quang hoc nén néng do ctia né cang cao sé cang lam
tang do duc ctia hon hgp chat phan ting, dan dén kha
nang truyén anh sang trong dung dich bi suy giam.
Vi véy, khi tang ham lugng chat xtc tdc dén mot gia
tri nhat dinh thi s6 lugng cac trung tdm hoat dong
dugc kich thich bdi cac photon sé dat gia tri 16n nhat,
tuong tGing v6i no 1a hiéu qua phan huy dau ciing sé
dat muc cao nhat. Day 1a nguyén nhan tai sao trong
nghién ctiu nay ham lugng chat xdc tac t6i uu dat
tri s6 la 0.04g/100 ml. Nhiéu cong trinh nghién ctu
khac cting thu dugc két qua tuong tu khi danh gia anh
huéng ctia khoi lugng chat xtc tdc dén hiéu qua phan
hty hgp chat hiiu co [8,10].

Bén canh d¢, thi nghiém nay ciing cho thiy anh
hudng ctia thoi gian chiéu xa dén hiéu qua phéan hay.
Véi ham lugng chat xuc tac 1a 0.04g/100ml, khi ting
thoi gian chiéu xa thi luc dau hiéu sudt phan hiy tang
nhanh, nhung sau thoi gian chiéu xa 4 gi¢ thi hiéu suat
phan huy khong ting 1én dugc niia. Diéu nay ching
to, khi mdi bat dau chiéu xa, do s6 lugng cac trung
tdm hoat dong dugc chuyén héa thanh géc hoat tinh
«OH nhiéu nén hiéu sudt phan huy taing nhanh. Tuy
nhién, cang kéo dai thoi gian chiéu xa thi s6 lugng cac
trung tam hoat dong sé cang giam di lam hiéu suat
phan hty tang v6i mic do cham dan va dat dén mic
can bang sau khi tit cd cdc trung tdm hoat dong déu
da dugc chuyén héa thanh goc hoat tinh «OH.

Viéc kéo dai thai gian chiéu xa ti 4 gio 1én 6 gio
ma khong ting dugc hiéu sudt phan huy cta dau
phan tan trong nudc nhu két qua thi nghiém trong
Bang 2 va Hinh 4 da néu con cho thay, khi khong con
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trung tdm hoat dong trong hon hgp, hay noéi cich

khac 1a khi khong c6 mat cua chat xuc tac TiO,, thi

dau diesel sé khong bi phan huy duéi tic dong cua
tia t ngoai. K&t qua phan tich va nhiing thao luan
nay da lam r6 dugc vai tro cta chét xuc tac quang
trong viéc phan hay dau diesel.

3.3. Anh huéng béi nong d6 ban ddu cia diu
diesel.

Thi nghiém dugc tién hanh véi hon hgp nude lan
dau c6 néng d6 ban d4u thay doi ti (18-50) mg/l,
ham Iigng nano TiO, chon gia tri t6i uu 1a 0.04g/100
ml, pH = 6.8, thoi gian chiéu xa 10 tiéng.

Két qua thuc nghiém cho thay, trong khoang gia
tri nong do ban dau cta ddu diesel phan tan trong
nudc tu 18 mg/l dén 50 mg/l, phan ting quang phan
trén hé TiO,/UV dat hiéu qua xu ly tli 65% dén 74%.
Nong do ban dau c6 anh hudng téi thoi gian phan
ung: doi véi nong do dau diesel la 18 mg/l thi thai
gian phén huy 1a 4 gio (hiéu qua dat 65.0%), trong
khi néu nong do dau diesel la 40 mg/1 thi phai can
chiéu xa 8 gio (hiéu qua dat 70.2%) va ndong do 1a 50
mg/l thi phai can dén 10 gio (hiéu qua dat 74.1%).
Nhu vay, néu noéng do dau diesel ban dau cang cao
thi thoi gian can thiét d€ dat hiéu qua phan hay téi
da cang tang.

4. Két luan

Qua nghién ctiu dnh hudng ctia mot s6 yéu t6 dén
kha nang phan hty dau diesel phan tan trong nudc
ctia chét xuc tdc quang nano TiO, c6 thé rat ra mot
s6 két luan sau:

- Vit liéu nano TiO, 1a mot chat xuc tdc quang c6
thé ting dung trong viéc xt ly nudc 1an nhiém
diesel v6i hiéu qua phan huy ro rét.

- Do pH ctia méi trudng c6 anh hudng nhiéu dén
kha ndng phan huy dau diesel phan tan trong
nudc ctia chit xuc téc quang nano TiO,, trong d6
moi truong kiém manh véi do pH = 9 + 11 mang
lai hiéu sudt phan hty cao nhat.

- Nong d¢ cua chét xtc téc quang nano TiO, ciing
c6 anh hudéng dén hiéu qua phan hay diu diesel.
Hiéu qua phéan huy sé dat muc cao nhat khi st
dung moét lugng chat xdc tac thich hop, vugt qua
gid tri nay thi chinh chat xuc tac sé ty tic ché€ hoat
tinh xuc tdc quang ctia no.

- Vé6i mot lugng chat xuc tac va do pH nhat dinh,
hiéu qua phan huy dau diesel cua chat xdc tac
quang nano TiO, con phu thudc vao ndong do ban
dau ctia dau diesel phan tan trong nuécm
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STUDY ON THE APPLICATION OF TIO, NANO MATERIALS IN
DIESEL OIL POLLUTED WATER TREATMENT

ABSTRACT

This study focused on exploring the potential application of nano TiO, photocatalyst to decompose
diesel oil dispersed in water. The study was conducted on the basis of determining the decrease of diesel’s
concentration in the presence of nano TiO, over time when it is irradiated by ultraviolet. Research results
showed that: diesel oil dispersed in water was decomposed under irradiation conditions with the presence
of TiO,. Some factors such as pH value, concentration of TiO,, initial concentration of diesel and irradiation
time significantly influenced the decomposition degree of diesel oil dispersed in water.
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¢ Méi trusng

DANH GIA HIEN TRANG VA DE XUAT GIAI PHAP
CAITAO, THAY THE CAY XANH MOT SO TUYEN
PHO KHU VUCNOI D0 HANOI

Pham Thi Thu Ha*
Tran Van Thuy

Lé Hong Chién?

Lé Ha Phuong’
Duong Ngoc Bach*

(1)

TOM TAT

Tu khéa: Hién trang, cdy xanh do thi, Ha N¢i.

Cay xanh déng vai tro quan trong trong qua trinh phat trién d6 thi va dang 1a méi quan tdm I6n ctia chinh
quyén dia phuong cling nhu ngudi dan TP. Ha Ngi. Trong nghién ctiu nay, hién trang cay xanh trén 7 tuyén
pho chinh thudc 3 quan ndi do6 Hai Ba Trung, Cau Gidy, Ha Dong da dugc diéu tra, khao sat. Két qua cho thay,
bén canh nhiing loai cay phtt hgp nhu bang lang, phugng,... con xuét hién nhiéu cay khong phu hgp véi dic
diém cay xanh dudng pho nhu tring cd, 6i... do dic diém cac loai cay nay 1a cay gé nho, ré nong, dé gay do6
khi gap mua gi6. Tt d6, danh muc moét s6 loai ciy xanh can cai tao, thay thé va cac loai cay xanh ¢ tudi tho
cao, kha nidng chong chiu mua bao tot... pht hgp véi cac tuyén pho khao sat da dugce dé xuét, vi du nhu uu
tién trong cay phugng vang trén dudng Cau Gidy, Xuan Thuy... lam co sd khoa hoc cho cac nha quan ly dia
phuong trong viéc ra cac quyét dinh lién quan dén cai tao, thay thé cay xanh do thi tai Ha Noi.

1. Mé dau

Céy xanh dong mot vai tro quan trong, khong chi
c6 tac dung cung cip oxy, hdp thu khdi bui 6 nhiém,
cay xanh con 1a mot phén trong kién triic canh quan.
Mot hang rao cdy xanh c6 kha nang lam giam 85%
chét chi va mét hang ciy rong 30 m c6 thé hip thu
h4u nhu toan bd bui va mot ha ciy xanh c6 thé loc tu
khong khi 50 - 70 tan bui/ nam [1]. C4y xanh do6 thi
c6 thé lam giam ti 40% - 50% cudng do buic xa mit
troi va hap thu 70% - 75% nang lugng mat troi. Bén
canh dd, vo cdy, tan cay, tham co déu cé tdc dung nhu
vat liéu x6p, 14 cay va thin cdy chia cit nho séng 4am
thanh tit d6 lam giam dugc tiéng 6n [1]. Cay xanh
ciing la mét trong nhiing yéu t6 tao nén kién tric

canh quan cia mét khu vuc, cay xanh st dung trong
viéc trang tri cho khuon vién rat da dang tii mang
riing, khom cdy, mang hoa,... tdt ca déu mang nhiing
gid tri tham my cao, anh hudng dén su cdm nhan cta
con ngudi vé canh quan thién nhién [2].

Nhan thdy vai tro va tim quan trong ctia cay xanh
trong qua trinh phat trién d6 thi, TP. Ha Noi da ban
hanh nhiéu chinh sach, vdn ban vé cay xanh nhu
Luat Tha do [3], Quyét dinh s6 6816/QD-UBND vé
viéc phé duyét dé an cai tao, thay thé cay xanh do thi
hai bén duong Ha Noi [4], Quyét dinh s6 1495/QD-
UBND vé quy hoach hé thong cay xanh trén dia ban
TP [5], K€ hoach s6 134/KH-UBND véi muc tiéu dau
tu phat trién hé thdng cay xanh giai doan dén nam

! Khoa Moi trudng, trudng DH Khoa hoc Ty nhién, DH Qudc gia Ha N§i

2Vién Nghién ciiu Phdt trién Kinh té - Xa hoéi Ha Nji
* Khoa Moéi trudng, trudng DH TN&MT Ha Noi

Trung tdm Nghién ciiu Quan trdc va M6 hinh héa Méi truong, Truong DH Khoa hoc Ty nhién, DPH Qudc gia Ha N§i
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2015 [6]... Tuy nhién, trong qua trinh phat trién cua
Thu do, hé thong ciy xanh dédc biét la cdy xanh dudng
pho da xudt hién mdt s6 cac van dé: nhiéu céy cong,
nghiéng, phat trién khong déu anh hudng dén my
quan d6 thi, an toan giao théng, gy nguy hiém dén
tinh mang, tai san clia ngudi dan; mot s6 cay khong
dugc trong theo dung quy cach ciy do thi; mot s6 cay
dugc lya chon trong chua dung chung loai cay xanh
dudng pho... Do vay, viéc danh gid hién trang va dé
xudt giai phap cai tao, thay thé cay xanh mot s6 tuyén
pho khu vuc ndi d6 Ha Noi c6 y nghia quan trong
nham danh gia tinh pht hgp cta hé thong cay xanh
so v6i quy dinh va trén co sd d6 dua ra cac giai phap
dé€ lua chon cay trong phu hgp.

2. Doi tugng, pham vi va phuong phap nghién
cliiu

2.1. Déi tugng va pham vi nghién ciiu

baéi tugng nghién ctiu la cay xanh duong pho.

Pham vi nghién ciiu: Mot s6 tuyén phé chinh
thudc cac quan: Hai Ba Trung, Cau Giay, Ha Dong.

Cu thé: Dai C6 Viét, Tran Khat Chan, Minh Khai:
(quan Hai Ba Trung); Xuan Thuy, Cau Gidy, Tran
Thai Tong: quan Cau Gidy; Tran Phu: (quan Ha
Dbong).

Viéc lya chon cac tuyén pho chinh ctia 3 quan noi
do6 nhu trén nhim so sanh, ddnh gid hién trang cay
xanh & cac tuyén phoé thudc khu vic néi do lich st
(day la nhiing ciy da dugc trong nhiéu nam thudc
cac pho Pai C6 Viét, Tran Khat Chan, Minh Khai)
va cac khu phé méi thudc khu vic néi d6 mé rong
(cac khu pho c6 cay xanh dugc trong mdéi nhiing
nam gan day thudc cac ph6 Xuan Thuy, Ciu Gidy,
Tran Thai Tong, Tran Phua). Day la co s6 dé lya chon
nhiing cay trong phu hgp ciing nhu dua ra cac giai
phédp thich hgp nhiam quan ly, bdo vé ciy xanh tai
cac khu phé méi sau nay. Ngoai ra, viéc lua chon thi
diém céc tuyén phd néu trén ciing nham khao sat lai
nhiing ton tai anh hudng dén su phat trién cua cay
xanh duong pho.

Thoi gian nghién ciiu: Tu thang 3/2016 dén thang
5/2016.

2.2. Phuong phdp nghién ciiu
a. Phuong phdp diéu tra, khdo sdt

St dung phuong phap nay d€ ghi hinh, chup anh

hién trang doc cac tuyén pho lua chon. Trong dé tap

KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

trung khdo sat cac ndi dung sau: Chung loai cay
phd bién trén cac tuyén pho; Cay bong mat, cay dn
qua, hoa...; S6 lugng céc loai ciy phé bién va cac
cay khdc; Hién trang cdy: phu hgp, dap ting tot yéu
cau; khong phu hop: cong, nghiéng, méi duc than...
b. Phuong phdp do dac, kiém dém
St dung cong cu hé trg 1a thudc day, may GPS
cadm tay... nham xac dinh:
- Kich thuéc cac loai cay: duong kinh céy, chiéu
cao cay, do rong cua tan...;
- Vi tri trong cay: phu hgp khoang cach téi cot
dién, ho ga, h¢ dan cu, dai phan cach...
c. Phuong phdp chuyén gia
Xin y kién cac chuyén gia, nha quan ly trong
linh vuc cdy xanh, trong d6 tap trung vao mot s6
néi dung sau: Panh gia hién trang cay xanh tai mot
s6 tuyén pho; Panh gia quy cach cay xanh dugc
trong c6 pht hgp véi quy hoach, tiéu chuin; Panh
gid cong tac trong, cham séc, quan ly va bao vé cay
xanh duong pho; Danh gia cac chuong trinh, ké
hoach lién quan dén phat trién va bao vé cay xanh;
Su phan cdp quan ly cay xanh; Y thtic bdo vé cay
xanh ctia nguoi dan.
d. Phuong phdp xdc dinh, phan loagi thuc vit
Thu mau vat (bao gébm canh 14, hoa, qua, va anh
chup toan cdy), giam dinh bang phuong phap so
sanh hinh thai duya trén cac tai liéu chuyén khao
[7].
e. Phuong phdp thu thdp tai liéu
Thu thap cac tai liéu lién quan, vi du: Céc van
ban phap luit (VBPL) ctia Chinh phu, cac tiéu
chudn ctia cac By, nganh; Cac VBPL, chuong trinh,
ké hoach cong tac cia UBND TP. Ha Néi c6 lién
quan dén vdn dé nghién ctiu; Céc tai liéu, cong
trinh nghién ctiu ctia cac nha khoa hoc; Cac bai, tin
trén mang Internet; SO liéu, bdo cdo ctia cac nganh
chtic ning nhu S¢ TN&MT, S& Xéy dung, bao céo
clia cdc quan...
3. Két qua nghién citu va thao luan
3.1. Hién trang cdy xanh dudong pho trong
pham vi khdo sdt
Két qua diéu tra khao sat trén 7 tuyén phd vé s6
lugng, chiing loai, sy phan bo va ddc diém cay xanh
dugc thé hién trong Bang 1.
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¢ Méi trusng

Bang 1. S6 lugng, chung loai, su phin b6 va dic diém ciy xanh trén 7 tuyén phd khao sat

So
STT | Tuyénphd | lugng Chung loai cay Loai cay chinh | Su phén bd, dic diém cay xanh
céay
12 loai cay chu yéu: Bang ling (Lagerstroemia ;(?u(;r(;g kln}/1:125A0c.m4c00 8 cays
speciosa Pers), Sung (Ficus racemosa L. var. 14 9T PUCm €O L cdy; <alem co
miquelii (King) Corner), Me (Tamarindus indica Bine lin ?iy' ) )
L.), Tring c& (Muntingia calabura L.), Bang (La gerstr%emiu - Chiéu cao: £10m co 122 cay;
Pai Cod (Terminalia catappa L.), Phugng (Delonix regia s efiosa Pers) 10 +15mco 19 céy; >15m ¢
1 Viét (dai 161 Hook. O Raf), Duéng (Broussonetia papyrifera V‘lz,j 127 ca 17 cay.
2,5km) (L.) CHer .ex Vent.), Pa (Ficus elastica Roxb. chiém 6 léy’ - 3 cay da gay d6, chét.
ex Horn), Nhoi (Bischofia javanica Blume), ; A 1AL A . o
Hoa stia (Alstonia schoﬁrisj (L.) R. Br), Si 78,88% i;Phan.PO khf)ng (.’Iong I,lhat’ con
. S A . an nhiéu loai céy; Khoang cach
(Ficus b‘en]a.mma L.), D4u da xoan (Allspondias gita 2 ciy khong déu, trung
lakoensis (Pierre) Stapf). binh ti 2m dén trén 10m.
16 loai cdy: Béng ling (Lagerstroemia speciosa - buong kinh: 250cm c¢6 12 cay;
Pers), Hoa stta (Alstonia scholaris (L.) R. Br.), 40 + 50cm c6 20 cay; <40cm co
Xoai (Mangifera indica L.), Triing ca (Muntingia 160 cay.
calabura L.), Bang (Terminalia catappa L.), Loc Hoa siia - Chiéu cao: £10m c6 139 cay;
viung (Barringtonia acutangula (L) Gaertn.), (Alstonia 10 = 15m c6 52 cy; >15m c6
Tran Khét Phugng (Delonix regia Hook. O Raf), Oi scholaris (L.) 1 cay.
2 Chan (dai 199 (Psidium  gujava L.), Nhan (Dimocarpus R. Br.) véi 1'63 - 4 cay da chét (hoa siia)
2,2km) longan Lour.), Cau (Roystonea regia (H.B.K.) N 'h.K 1 AY . e
Cook), B6 dé (Ficus religosa L.), Xa cil (Khaya ;?Y’gity: em e | -3 cay chua trong méi.
senegalensis Juss..), Si (Ficus benjamina L.), Da > - Phan b6 khong déng nhit;
(Ficus elastica Roxb. ex Horn), Dau da xoan Khoang cach gitia 2 cay khong
(Allspondias lakoensis (Pierre) Stapf), Triing ga déu, trung binh tit 4m dén trén
(Pouteria sapota (Jacq.) H. Moore & Stearn). 10m.
24 loai cay: Da (Ficus elastica Roxb. ex Horn),
Dau da xoan (Allspondias lakoensis (Pierre)
Stapf), Dam but (Hibiscus rosa-sinensis L.), Bang
ling (Lagerstroemia speciosa Pers), Phugng
vang (Delonix regia var Flavida), Lat hoa
(Chukrasia tabularis A. Juss.), Hoa stia (Alstonia - budng kinh: >50cm ¢ 31 cay;
scholaris (L.) R. Br.), Téch (Tectonia grandis Bine lin 40 + 50cm ¢6 12 cdy; <40cm cd
Lf), Cheo (Engelhardtia wallichiana Lindl), (La ;2 rstrgemia 293 cay.
. Keo (.Ac.acia magnum Willd.), 'Trl'in.g .cé speciosa Pers) - Chiéu cao: £10m c6 238 cay; 10
Mlnh . (Mun.tmg.m calab'ura'L.), Xoai (Manngem indica 62 cy (18,08 + 15m 6 58 cay; >15m c6 40 ciy.
3 Khai (dai 343 L.), Si (Ficus benjamina L.), Tre (bui) (Bambusa %) Phuor; 7 cav d chét (Bine I
3,65km) vulgaris Schrad var. striata (lood. ex Lindl.) VélI; 61 .cég s /ey a’c ét (Bang lang). ‘
Gamble), Sdu (Dracotomelum  duperreanum a 7%8% ) l);én - Phin bd da dang, khong dong
Pierre), Mudng hoa vang (Cassia splendida), | (1’7 49(yg) nhét; Khoang cach gitia 2 cay
Phugng (Delonix regia Hook. O Raf), Bang Y AL khong déu, trung binh tit 5m
(Terminalia catappa L.), Loc viing (Barringtonia dén trén 10m.
acutangula (L.) Gaertn.), Duia can (Cocos
nucifera L.), Dudng (Broussonetia papyrifera
(L.) CHer .ex Vent.), Hoa gidy (Bougainvillea
spectabilis ' Willd), Bong gao (Bombax
ceiba L.), Xa cli (Khaya senegalensis Juss..).
- Buong kinh: 250cm ¢ 1 cay;
40 + 50cm c6 16 cay; <40cm cé
7 loai cay: Bing lang (Lagerstroemia speciosa 151 cay.
Pers), Bang (Terminalia catappa L.), Phugng Phugng vang - Chiéu cao: £10m c6 65 cay;
Xuan (Delonix regia Hook. O Raf), Bach dan 14 (Delonix regia 10 + 15m c6 41 cay; >15m c6
4 Thiy (dai 170 | liéu (Eucalyptus exserta F. V Muell.), Sua var Flavida) 62 céy.
1,6km) (Dalbergia rimosa var. tonkinensis (Prain) P. H. | v6i 103 cay - 2 cay da chét.
Mong bb (Bt purpurea | (O] Phinbs Khong ding nh
§ purp v Khoang cach gitia 2 cay kha
dong déu, trung binh ti 5m
dén 7m.
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KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
)
STT | Tuyénphd | lugng Chung loai cay Loai cay chinh | Su phén bd, dic diém cay xanh
cay
- Buodng kinh: >50cm ¢6 2 céy;
10 loai cay: Bing lang (Lagerstroemia speciosa 40 = §0cm €6 15 cay; <40cm c6
Pers), Hoa sita (Alstonia scholaris (L.) R. Br.), 157 cay.
Xoai (Mangifera indica 1.), Siu (Dracotomelum | Phugng vang - Chiéu cao: £10m c6 92 cay;
Cau duperreanum Pierre), Si (Ficus benjamina L.), (Delonix regia 10 + 15m ¢6 27 cdy; >15m c6
5 Gidy (dai 180 | Bang (Terminalia catappa L.), Phugng vang var Flavida) 55 céy.
2,25km) (Delonix regia var Flavida), Da (Ficus elastica v6i 116 cay - 6 cay da chét.
Roxb. ex qun), Dé4u da xoan (A‘llsplon.(ilzas (64,44%) - Phan b6 khong déng nhdt;
lakoensis (Pierre) Stapf), Bach dan 14 liéu Khodng cich gifia 2 cly chua
(Eucalyptus exserta E 'V Muell.). d6éng déu, trung binh tit 5m
dén 7m.
- Buong kinh: 250cm ¢6 0 cay;
8 loai cAy: Bing ling (Lagerstroemia speciosa 40 + 50cm €6 0 cay; <40cm co
Pers), Hoa stta Hoa stia (Alstonia scholaris Bine lin 164 cay.
Ted . (L.) R. Br.), Xoai (Mangifera indica L.), glang - Chiéu cao: £10m c6 158 céy;
ran Thai Sau(Dracotomelum duperreanum Pierre) (Lagerstroemia 10 + 15m ¢6 4 céy; >15m c6 2
6 Tong (dai 164 Piu Deloni : II)—I k. O Raf). Oi ’ speciosa Pers) A Y3
0,94km) ugng (Delonix regia Hook. O Raf), Oi v6i 138 cay cay-
(Psidium gujava L.), Trling ca (Muntingia (84,15%) - Phan b6 khéng déng nht;
calabura L.), Dau da xoan (Allspondias > Khoang céch gitia 2 cdy tuong
lakoensis (Pierre) Stapf). d6i dong déu, trung binh tli
2,5m dén 5m.
15 loai cay: Sao den (Hopea odorata Roxb.),
S4u (Dracotomelum duperreanum Pierre), - Buong kinh: 250cm ¢6 7 cay;
Béng lang (Lagerstroemia speciosa Pers), 40 + 50cm ¢6 6 ciy; <40cm cd
Phugng (Delonix regia Hook. O Raf), Mudng 274 cay.
hoang yen (Cassia fistula L.), T{l’Ing ca - - Chiéu cao: £10m c6 258 ciy;
Trin (Muntz;.agza calabura L.), Hoa sua (Alstomfz Sao den (Hopea | 10 +15m c6 23 cdy; >15m c6
Phi-Ha schglarzs (L.) R Br.), Phugng vang (Delonix odorata Roxb.) 6 cay.
7 Pong (dai 291 regia var Flavida), Cau vua (7Roystonea. v6i 137 cay 1 cav da bi chit: ¢6 3 cav da
1,54km) regia (H.B.K.) Cook), Sua d0 (Dalbergia (47,08%) Ly +chat; y
’ rimosa var. tonkinensis (Prain) P. H. Ho), vern chét cén thay thé.
Long ndo (Cinnamomum camphora (L.) . - Phan b6 khong dong nhit;
S. Persl), Bang (Terminalia catappa L.), Pa Khoang cach gitia 2 cay chua
(Ficus elastica Roxb. ex Horn), Dau da xoan dong déu, trung binh tit 4m
(Allspondias lakoensis (Pierre) Stapf), Loc viing dén 7m.
(Barringtonia acutangula (L.) Gaertn.).

3.2. Ddnh gid tinh phii hgp cua cdy xanh duong
phé thudc pham vi khdo sdt theo Nghi dinh so
64/2010/ND-CP vé Qudn ly cay xanh do thi

a. Vé chung loai cay

Két qua khao sat cho thdy, c6 khoang 40 loai cay
khéc nhau, trong d6 chiém uu thé 1a cac loai hoa siia,
phuogng vang, bang ling, sdu, sao den, lat hoa. Ngoai
ra con co cac loai phugng, 1oc viing, nhoi, méng bo...
bay la nhiing loai cdy phu hgp véi cay xanh duong
pho trong trong cac do thi cia Ha Noi. Nhiing cay nay
ngoai cho hoa dep, 1a xanh, cay con tao bong mat cho
cac tuyén duong pho.

Bén canh nhiing cay pht hgp trong trén cac tuyén
pho khao sat xudt hién nhiéu cay khong phu hgp véi
dac diém cay xanh dudng phd (cay bong mat). Nhiing
cay nay c6 thé do ngudi dan tréng ty phat nhung
khong thu¢c chtng loai do thi, bo tri khong dung quy
cach, khoang cach va kich ¢& nhu dau da xoan (Pai

Co Viét,Tran Khat Chéan, Minh Khai, Cau Gidy, Tran
Thai Téng), triing ca (Tran Khat Chan, Minh Khai,
Tran Thai Tong), sung (bPai Co6 Viét), duéng (Pai Co
Viét),... Pdc diém cac loai cay nay la ciy gbé nho, ré
nong, dé gay do khi gdp mua gid, c6 nhiéu sdu rém,
cong x4u, chiéu cao thip che khuét tim nhin gay mét
my quan do thi va an toan giao thong [7,8]. Viéc trong
tu phat cac loai cdy khong dung chung loai cay do thi
1a thudc hanh vi bi cdm tai Khoan 1, Diéu 7 - Cic hanh
vi bi cdm ctia Nghi dinh s6 64/2010 ctia Chinh phu [8]
va Khoan 1 Muc 5 caa Thong tu s6 20/2005/TT-BXD
cua Bo Xay dung[9].
b. Vé quy cdch trong cdy
- Khoang cach gitia cac cay: phan 16n cac ciy tai cac
tuyén dudng khao sat tuy dugc trong véi khoang
cach chua déu nhau nhung vé co ban da dam bao
quy dinh khoang cach tdi thiéu vé do rong gitia 2
cayla4-6m.
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- Nhiéu cay dugc trong khong theo dung hang 16i, bi
1ui hdn vao phia bén trong so vdi cac ciy khéc, tao
th&m my chua dep, xuét hién tai mot s6 doan thudc
cac pho Cau Gidy, Tran Khat Chan, Pai Co Viét,
Minh Khai.

c. Vé dac diém cay
biéc diém cay xanh c6 su khdc biét gitia cac tuyén
duodng phé thudc khu vic ndi do lich st (Nguyén Chi

Thanh, Pai C6 Viét, Trdn Khat Chan, Minh Khai) va

cac tuyén duong pho khu vuc néi d6 mé rong (Xuan

Thuy, Cau Gidy, Trung Kinh, Pham Van Bach, Tran

Thai Tong, Nguyén Trai, Tran Phu).

- Cac duong phé thudc cac quan khu vic néi d6 lich
st tai cdc tuyén pho nay ti 1é ciy cé dudng kinh
trén 40 cm chiém ti 1é cao. Nhiing vi pham gay hu
hai dén tudi tho, dac diém cua cay xanh tai cdc khu
vic nay xay ra phd bién hon so véi cac khu vuc
noi d6 mé rong. Tinh trang nay xay ra do cac cay
trong tai cac tuyén phd c6 tudi doi l6n, than cay
to, chiéu cao dam bdo nén nhiéu ngusi lgi dung
dé€ dong dinh, ching day deén, treo bién quang cdo.
Bén canh d6, do dac diém kinh t€ xa hoi trong khu
vuc ndi do lich st da ton tai tit 1au doi nén xuit hién
nhiéu hoat dong giy anh hudng dén sy phat trién
cuia cay xanh duong pho.

- Cac duong phé thudc cac quan khu vuc ndi do
md& rong: ti 1¢ cdy c6 duong kinh l6n (trén 40
cm) chiém ti 1¢ thap (cht yéu tap trung vao tuyén
duong Xuan Thay, Cau Gidy). Cay bi dong dinh,
treo bién quang cdo, bién hiéu, chang day dién, day
dén c6 ti1é it hon so véi cac tuyén pho khu vic noi

dé lich st. Tuy nhién, khoang cach gitia cac cay tai
cac tuyén pho nay dén cac ho ga, cot dién, cot den
(khoang cach < 1m) c6 ti 1é cao hon dac biét tai hai
tuyén duong Xuan Thuy va Cau Gidy.

- Két qua khao sat cho thay, dic diém vé dudng kinh
cay trén 50 cm chu yéu tap trung tai cac tuyén
duong thudc cac quan noi do ci (Tran Khat Chan,
bai Co6 Viét, Minh Khai), cac tuyén dudng méi
(Trung Kinh, Pham Vén Bach, Tran Thai Tong)
khong thdy xudt hién cac cay c6 dic diém nay do
cac cay déu mdi dugc trong. Dudng kinh trén 50
cm la diéu kién cin d€ xdc dinh c6 la ciy c6 thu
hay khong, diéu kién con lai phu thudc vao viéc xac
dinh tu6i cta céy.

3.3. Dé xudt gidi phdp cdi tao, thay thé ciy xanh

cdc tuyén pho khdo sdt
Viéc dé xudt cac giai phap cai tao, thay thé cdy xanh
duong phé thudc pham vi khao sat dua trén mot s6
tiéu chi vé viéc lya chon cay xanh duong phé dugc dua
ra sau khi tham khao Nghi dinh s6 64/2010/ND-CP

vé€ Quan ly cay xanh do thi [8], Thong tu s6 20/2005/

TT-BXD - Hudng dan quan ly cay xanh d6 thi [9] va

TCVN9257 : 2012 - Quy hoach cay xanh sti dung cong

cong trong cac do thi - Tiéu chudn thiét ké [10], vi du:

chuing loai cay phai phtt hop, kich thudc cay trong dam

bao, cay phai ¢ stic séng cao va tudi tho ctia cay la 50

ndm tré 1én. Tai cac tuyén duong khao sat xudt hién

nhiéu loai cdy khong dung chiing loai cay do thi, cay d6,
chét, chua trong mdi, chua dap ting dugc tiéu chi vé lya
chon cay xanh dudng phé. Danh muc, vi tri mot s6 loai

cay xanh cn cai tao, thay thé dugc thé hién tai Bang 2.

Béang 2. Danh muc mdt s3 loai ciy khong phai cay do thi cin thay thé

S6 lugng (Cay)
TT Loai cay Pai Cé | Tran Khat | Minh | Xuin | CAu | Trdn Théi| Trin
Viét Chan Khai | Thay | Gidy Tong Phu
1 | Triing Ca (Muntingia calabura L.) 7 2 13 1
2 | Oi (Psidium gujava L.) 1 1
3 | Cau (Roystonea regia (H.B.K.) Cook) 1
4 Déu da xoan (Allspondias lakoensis (Pierre) 4 ] 28 1 ) 3
Stapf)
5 Sung (Ficus racemosa L. var. miquelii (King) ]
Corner)
6 Dudng (Broussonetia papyrifera (L.) CHer .ex ] ]
Vent.
7 | Bichit 1
8 |Cay chét 3 4 7 2 6 3
9 | Céy chua trong méi 3

38 Chuyén dé |, thang 4 nam 2017



Cac cay thudc danh muc & Bang 2 khong phai 1a
cay do thi do dic diém céc loai ciy nay la ciy gb nho,
ré nong, dé gay dd khi gap mua gid, ciy cé qua gay mét
vé sinh moi truong, c6 nhiéu sdu rém, cong xau, chiéu
cao thdp che khudt tam nhin gy mat my quan do thi
va an toan giao thong, mat khac, do rong tan khong
16n, 14 nho, thua nén d6 che bong mat han ché. Do do,
cac loai cay nay cin dugc thay thé véi cac cdy trong

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

pht hgp véi dic diém cha ciay xanh dudng pho. Mot
s0 loai cay trong phu hgp véi cac tuyén phd khao sat
dugc dé xuit tai Bang 3. Cac loai cay nay c6 gidng cay
dia phuong dé dang thich nghi v6i diéu kién s6ng, bo
ré sau c6 kha nang chdng chiu mua bao t6t, ciy ¢ hoa
tao vé my quan dudng phd, ciy cé tudi tho cao, canh
khong gion khé gay, cho bong mét rong.

Bang 3. D€ xuit loai ciy trong trén cac tuyén khao sat

. \ Chiéu rong © oA g A A oo P 2
TT Tén duong via hé (m) Loai cay trong Tén cay trong dé xuit tham khao
1 | Ciu Gidy <3 Tr’ong cay hién 6, vi UAu tién trong cay phugng vang (Delonix regia var Flavida) cho dong
tri thua cong trinh | bd
2 | Xuan Thiy 3.5 Loai 1 hoiic 2 ll)féu tién trong cdy phuogng vang (Delonix regia var Flavida) cho déng
3 | Tran Thai Tong >5 Loai 2 hodc 3 Ul tién trong cdy bing lang (Lagerstroemia speciosa Pers) cho déng bo
7 | Tran Phua - Ha Dong >5 Loai 2 hodc 3 U tién trong cay sao den (Hopea odorata Roxb.) cho déng bd
8 |Dbai Co Viét 3-5 Loai 1 hodc 2 Ul tién trong cdy bing lang (Lagerstroemia speciosa Pers) cho déng bo
9 | Tran Khat Chan >5 Loai 2 hodc 3 C6 thé lya chon trong béing ling (Lagerstroemia speciosa Pers)
Ul tién trong cdy phugng vang (Delonix regia var Flavida), bing ling
10 | Minh Khai 3-5 Loai 1 hodc 2 (Lagerstroemia speciosa Pers) hodc bang (Terminalia catappa L.) cho
dong bo

Ghi chii: Yéu cdu ky thudt ciia cdc logi cdy béng mdt [9]:

- Loai I (cdy ti€u méc): la nhitng cdy c6 chiéu cao trudng thanh nhé (£ 10m), khodng cdch trong tit 4m - 8 m, khodng cdch t6i thiéu doi vdi

1é duong la 0,6m, chiéu rong via hé tii 3m - 5m.
- Loai 2 (cay trung mdc): la nhitng cdy cé chiéu cao trudng thanh
t6i thiéu doi vdi 16 duong la 0,8m, chiéu rong via hé trén 5m.

trung binh (>10m - 15m), khodng cdch trong tii 8m - 12 m, khodng cdch

- Loai 3 (cdy dai moc): la nhitng cdy cé chiéu cao trudng thanh I6n (>15m), khodng cdch tréng tir 12m - 15 m, khodng cdch t6i thiéu doi véi

1€ duong la 1m, chiéu rong via hé trén 5m.

4. Két ludn

Két qua nghién ctiu cho thay, c6 khoang 40 loai
cay khac nhau, trong dé chiém uu thé la cac loai hoa
stia (Tran Khat Chan c6 163 cay, Tran Phu - 52 cay),
phuogng vang (Cau Gidy - 116 cay, Xuan Thuy - 103
cdy, Minh Khai - 61 cay), bang ling (Pai C6 Viét -
127 cay, Minh Khai - 62 cay, Tran Thai Tong - 138
cay), sao den (Tran Phu - 137 cay), bang (Minh Khai
- 60 cay). Ngoai ra con c6 cac loai phugng, 16c viing,
nhdi, méng bo... Pay la nhiing loai cay phu hgp véi
cay xanh duong pho trong trong cac do thi ctia Ha
Noi. Bén canh d6 con xuét hién nhiéu ciy khong
pht hgp vé6i dac diém ciy xanh dudng phé nhu: Dau
da xoan (Pai C6 Viét, Tran Khat Chan, Minh Khai,
Cau Gidy, Tran Thai Tong), triing ca (Tran Khat
Chén, Minh Khai, Tran Thai Tong), sung (Pai Co
Viét), Dudng (Pai Co6 Viét)... Mot s6 tuyén dudng
da xuat hién nhiéu cay chét kho: Minh Khai (7 cay),

Cau Gidy (6 cay), Tran Khat Chan (4 cay), Dai Co Viét,
Tran Phu (3 cay),...

Ngoai ra, két qua nghién ctiu con cho thdy c6 su
phan b6 cay xanh khong déu trong cling moét tuyén
pho va gitia cac tuyén pho véi nhau. Khoang cach gitia
cac cay cting khong dong déu. Puong kinh céy trén 50
cm chu yéu tap trung tai cac tuyén duong thudc cac
quan noi do ct (Tran Khat Chéan 12 cay, Dai Co Viét
8 cay, Minh Khai 31 cay), cac tuyén duong méi (Tran
Thai Tong) khong thdy xuét hién cac ciy c6 dac diém
nay do cac cay déu mdi trong.

Tu cac két qua diéu tra khao sat va danh gia hién
trang, danh muc mot s6 loai cdy xanh cén ci tao, thay
thé va cac loai cay xanh pht hgp doi véi cac tuyén phd
khao sat da dugc dé xudat, lam co s& khoa hoc cho céc
nha quan ly dia phuong trong viéc ra cac quyét dinh lién
quan dén cai tao, thay thé cay xanh do thi tai Ha Noim
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ASSESSING THE STATUS AND PROPOSING THE IMPROVEMENT
AND REPLACEMENT OF GREEN TREES AT SOME ROADS IN THE
INNER AREA OF HA NOI

Faculty of Environmental Sciences, VNU University of Science
Ha Noi Institute for Socio - Economic Development Studies
Environment Faculty, Hanoi University of Natural Resources and Environment

Research Centre for Environmental Monitoring and Modeling, VNU University of Science

ABSTRACT

Pham Thi Thu Ha, Tran Van Thuy
Lé Hong Chién
Lé Ha Phuong

Duong Ngoc Bach

Trees play an important role in urban development and are major concerns of local governments as well
as people in Hanoi. In this research, the tree status at 7 main roads in 3 districts of Hai Ba Trung, Cau Giay,
Ha Dong was investigated. The result showed that besides appropriate trees such as bang ling (Lagerstroemia
speciose), phugng (Delonix regia), etc., there are other trees that are inappropriate with street tree
characteristics, e.g. tring ca (Muntingia calabura), Guava trees,... due to their characteristics of small trees,
shallow roots, breaking and falling down during rain and wind. Based on the result, the list of trees needs to be
improved and replaced and trees which have longevity, resistant ability with storms,... and accordant with the
investigated roads are proposed, such as phugng vang (yellow Poinciana) in Cau Giay, Xuan Thuy streets...,
The study provides the scientific basis for local managers in making decisions related to the improvement and
replacement of urban trees in Hanoi.

Keyword: Status, urban trees, Hanoi.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

KHAO SAT KHA NANG XU LY NUGC CUA
THAN HOAT TiNH SAN XUAT TU TRAU

Tran Anh Khoa|(1)
Nguyén Phan Khanh Thinh
Phan Pinh Tuin

TOM TAT

do duc 1,6 NTU, TDS 170 mg/1 va SS < 3 mg/1.
Tu khoa: Trdu, than hoat tinh, xit ly nudc.

Trau la 16p vd ngoai cung cta hat laa va dugc tach ra trong qua trinh xay xat. Tr4u c6 rat nhiéu tai Dong
béang song Cliu Long (PBSCL) va Pong bing song Hong (DBSH) la 2 ving trong lta 16n nhét cua Viét Nam.
Chung thuong dugc dem dét hodc d6 xudng song sudi troi di khap noi, chim xudng day song, rach, giy 6
nhiém ngudn nudc. Do d6, dé tai nay san xudt than hoat tinh ti trdu v6i muc tiéu gidm lugng phat thai phé
phdm nay va ing dung trong qud trinh xti Iy nudc. Qua trinh than hoa dugc thuc hién & diéu kién 450°C trong
90 phut va hoat héa bang CO, & 800°C, thai gian 120 phut véi luu lugng dong CO, 301/h. Than trdu hoat tinh
dugc st dung xti Iy nudc nhdm cung cip nudc sach phuc vu sinh hoat ctia ngudi dan. Nudc sau khi dugce loc
qua than tru hoat tinh véi chiéu cao thich hgp c6 cac chi tiéu dap ting QCVN vé nudc sinh hoat nhu pH 6,9,

1. M6 dau

Viét Nam la mot trong nam nudc trén thé giGi
chiu tac dong nhiéu nhat ctia bién d6i khi hau
(BDKH). Trong 50 ndm qua, nhiét dé trung binh
ndm tang khodng 0,5°C trén pham vi cd nudc va
lugng mua cé xu hudng gidm & mién Bac va ting
dan § mién Nam [1]. Lién ti€p trong nhiing nam gan
day do anh hudng cua BDKH, hién tugng la 16n, la
quét da xdy ra véi tan sudt, quy mo va cuong do ngay
cang gia tang gay ngap lut trén dién rong, cach ly cac
vung dén cu, khién cho cong tac ctiu nan ctiu hd giap
nhiéu kho khan. PBSCL gom 13 tinh/thanh pho véi
tong dan s6 vung ndéng thon 14 triéu dan. Trong dé
s6 dan dugc stt dung nudc hgp vé sinh chi dat 75,82
%, s6 dan st dung nudc dat tiéu chudn QCVN
02:2009/BYT chiém ty 1é¢ 36,52, thap nhat la tinh
Ca Mau véi ti 1¢ 0% [2]. Hién nay, nhiéu phuong
phap xt ly nudc nhu vi loc (MF), loc nano (NF),
loc thdm thau ngugc (RO) dugc nghién ciu nham
cung cdp nguodn nudc sach dat tiéu chudn [3-6].

Trong khi d6, trdu la phu phdm ctia nganh san
xudt lta gao, cé rat nhiéu tai DPBSCL. Mot phén trau

"Trucong Pai hoc TN&MT TP. H6 Chi Minh

dugc st dung d€ dot, phan 16n hodc d6 xudng song
gay 0 nhiém ngudén nudc. Nhiéu nghién ctiu dugc
thuc hién tdn dung nguon trdu nay nham san xuét
cac vét liéu, phuc vu doi song va gép phén xt ly moi
truong [7].

Cong trinh nay trinh bay cac két qua nghién ctu
san xudt than hoat tinh t trdu lam vat liéu loc trong
qua trinh xt ly nudc dat QCVN vé chit lugng nudc
sinh hoat, ting dung & viing DBSCL.

2. Phuong phap nghién ctiu

2.1. Nguyén liéu, héa chdt

Trau dugc nha mdy sdy lda Loc Troi, An Giang
cung cip. Mau sau khi ldy vé dugc phan tich d€ xac
dinh thanh phén vat chit, sau d6, dugc bao quan dé
st dung trong qua trinh san xuét than.

Khi N, va CO, tinh khiét dugc st dung trong qua
trinh san xuit va hoat héa than hoat tinh tu triu.

Xanh methylene dugc stt dung xac dinh d¢ hap
phu ctia than sau khi san xuat.

Mau nudc trong nghién ctu nay dugc 14y tii song
Hau, doan chay qua Can Tho, vao cudi thang 9/2016,
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lic DBSCL d3a vao mua nudc ndi. Mau nude dugc
bao quan lanh 5°C trong suét qua trinh thi nghiém.
2.2. San xudt than hoat tinh tii trdu

Trau dugc rua sach bang nudc, sdy kho 6 105°C
trong 10 gi¢ va dugc than hoéa & diéu kién nhiét do
450°C, luu Iugng khi tro (N,) théi qua 30 L/h trong
thoi gian 90 phut. Vi muc dich xt ly nuéc ving
la thanh nudc sinh hoat va dn uéng nén than trau
dugc hoat héa bang khi CO, véi luu lugng 30 L/h &
nhiét d6 800°C trong 120 phut. Két thic qua trinh
hoat héa, than trdu hoat tinh dugc lam ngudi bing
khi tro (N,) dén nhiét do thudng. Sau do, than dugc
rtia sach bang nudc cit va sy ¢ 105°C trong 4h. San
phdm cudi cung dugc bao quan trong binh hat dm
dé st dung trong cac thi nghiém tiép theo.

2.3. Khdo sdt tinh chdt than hoat tinh

Dién tich bé mat riéng la mdt ddc tinh quan trong
ctia than hoat tinh dugc xac dinh biang phuong phap
BET (phuong phap Brunauer-Emmett- Teller). Bén
canh d6, kha nang hdp phu cua than hoat tinh tu
trdu ciing dugc xac dinh bang phuong phap hap phu
dung dich xanh methylene véi thiét bi quang pho
hép thu UV-VIS.

Than sau khi nghién st dung trong qua trinh
xt Iy nuéc dugce xdc dinh kich thudc bang phuong
phap phén tich DLS (Dimension Laser Scaner).

2.4. Khdo sdt kha ndng xu ly nuéc cia than
trdu hoat tinh

Kha nang loc nudc ctia than hoat tinh dugc thuc
hién bang cach cho nudc di qua cot loc ¢6 16p than
hoat tinh. Cot loc c6 dudng kinh 60 mm, dugc nhoi
theo thu ty tu dudi lén: 16p than cé chiéu day thay
doi, ti 0 - 100 mm, 16p cat thach anh (f0.8-1 mm)
day 100 mm, 16p da min (f1-2 mm) day 100 mm
va trén cung la 16p da tho (f2-3 mm) day 100 mm.
Khéi lugng than trong cot loc dugce khao sat trong
khoéng 5 - 30g, theo sy thay ddi chiéu cao 16p than.
Ap sudt trén bé mit 16p vat lieu loc dugc duy tri 6n
dinh, khodng 2mH,O. Téc d¢ loc ctia nudc qua l6p
vat liéu loc dat 1,21/h. Mau nudc trudc va sau khi loc
dugc phén tich d€ xac dinh céc chi tiéu pH, d6 duc,
ham lugng chat ran khong tan (TDS) va ham lugng
chit tan trong nudc (SS).

3. Két qua va thao luian

3.1. Khdo sdt qud trinh sdn xudt va tinh chdt
than trdu hoat tinh
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Trau thu nhan tii Nha mady sdy lda Loc Troi,
An Giang c6 thanh phéan cht yéu C, N va O chiém
68,28% khoi lugng, dugc trinh bay trén Bang 1. Két
qua nay tuong tu thanh phén cdc nguon trau khac
da dugc nghién ctiu [8].

Kich thudc hat than la mot trong nhiing yéu t6
anh hudng dén qua trinh va hiéu qua loc nudc. Néu
kich thudc than qua nho sé tao nén tré luc 16n, nudc
khé chay qua. Do d6, mot trong nhiing yéu cau
quan trong ctia cong nghé hoat héa la khong lam
v, dan dén min hoéa than. Trong nghién ctiu nay,
than sau khi hoat hoa dugc kiém tra phan bd hat
theo kich thugc. Biéu d6 phan b6 hat than theo kich
thudc dugc trinh bay 6 Hinh 1.
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Béang 1. Thanh phén triu st dung trong thi nghiém
. Thanh phan (%)
Nguon trau X : .
Cacbon Hydro Nito Luu huynh Oxy b6 dm Tro
An Giang 38,92 4,9 2,24 2,73 27,12 11,5 12
Tién Giang [7] 37,13 4,12 0,36 -- 31,6 9,0 --
[8] Thanh phan C, N, O khoang 69,39 11,0 --
Bang 2. So sanh dién tich bé mit riéng cla than triu hoat tinh véi cac tic nhan hoat héa khac nhau
Tac nhan hoat hoa Dién tich bé mit riéng (m?/g) Ngudn tham khao
Cacbon dioxit (CO,) 810,023 Nghién ctiu nay
Hoi nuéc 276,68 [7]

Bang 3. Cac thong sd clia nudc trude va sau khi loc qua 16p than trdu hoat tinh

. Khdi lugng than (g)
Thong so Pon vi QCVN 01:2009/BYT [9]
Trudce khi loc 5 10 15 20 25 30
pH 6.9 69 | 69 | 69 6.9 6.9 6.9 6,5 -8,0
Do duc NTU 22,5 45 | 2,7 | 2,7 1,6 0,4 0,2 2
TDS mg/1 860 560 | 380 | 280 | 170 90 85 1000
SS mg/1 22 9 | 8| 6 | <3| <3| <3 -

Than sau khi hoat hoa dugc xac dinh dién tich
bé mit riéng bang phuong phap phén tich BET.
Dién tich bé mit riéng ctia than trdu hoat hda bing
cac tdc nhan khac nhau dugc thé hién & Bang 2.

Két qua nay cho thay sy uu viét clia tdc nhan
CO, khi hoat héa than trdu. Do d6, phuong phap
nay dugc lua chon d€ hoat hoa than, stt dung cho
cac nghién ctu ti€p theo.

3.2. Khdo sdt khd ndng xii ly nudc cua than
trdu hoat tinh.

Mau nudc trude va sau khi di qua 16p than hoat
tinh dugc xdc dinh cac thong s6 do duc, pH, TDS
va SS. Két qua thi nghiém dugc trinh bay & Bang 3.

PH, dé duc, TDS va SS la mdt trong nhiing
thong s6 quan trong danh gia tinh chat cta nuéc
sinh hoat va an u6éng. Két qua Bang 3 cho thay, pH
clia nudc trude va sau xti Iy bing than hoat tinh c6
gia tri thay d6i khong nhiéu, trung binh khodng
6,9. Bén canh do, cac thong s6 do duc, TDS va SS
giam dan khi tang dan khoi lugng than trong cot
loc. Trong do, do duc, TDS va SS giam nhanh khi
loc v6i lugng than 20g, tuong duong chiéu cao 16p
than trong cot tht nghiém 67mm (d¢ duc giam tu

22,5 dén 1,6 NTU; TDS giam tii 860 mg/l dén 170
mg/l; SS gidm tu 22 mg/l dén < 3 mg/l) va giam
cham khi ting khoi lugng than tti 20 g dén 30 g
(Ging v6i chiéu cao 16p than 100 mm). Bén canh
do, cac chi tiéu ctia nudc sau khi dugc xt ly bang
than hoat tinh véi khoi lugng 20 g dap ting dugc
QCVN vé chat lugng nudc an uéng. Do d6, nudc
sau khi dugc xt ly bang than hoat tinh c6 thé
dugc st dung trong sinh hoat va dn uéng.
4. Két luan

C6 thé san xudt than trdu hoat tinh mot cach
hiéu qua bang cach than héa trdu & 450°C trong
90 phut trong diéu kién khong cé oxy, sau do
hoat héa bang CO, & 800°C trong 120 phut véi
luu lugng CO, la 30l/h. Than trau hoat tinh c6
kich thudc trung binh 680pum, dién tich bé mat
riéng 810 m?/g va d6 hdp phu xanh methylene
141,2 mg/g. Mot s6 chi tiéu ctia nudc sau khi loc
qua 16p than trau hoat tinh nhu pH, d¢ duc, TDS
va SS dap ting QCVN vé nudc sinh hoat. Than
trdu hoat tinh nay thoa man cac diéu kién d€ c6
thé dua vao st dung trong qua trinh xu ly nude
sinh hoat nhdm san xuét nudc sachm
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STUDY ON SYNTHESIS OF ACTIVATED CARBON FROM RICE HUSK
IN WATER TREATMENT

Tran Anh Khoa, Nguyén Phan Khanh Thinh, Phan Pinh Tuéin
HCMC University of Natural Resources and Environment
ABSTRACT

Rice husk is an outer shell of the grain that is separated during milling. There is a large amount of rice husk
in the Mekong Delta and the Red River Delta, two largest rice-growing areas in Viet Nam. The rice husk was
usually burned or dumped into the river. This pollutes the water sources. Therefore, this research studies to
produce activated carbon from rice husk with the aim to reduce waste volumes and to use the products for the
water treatment process. The carbonization process was carried out at 4500C for 90 minutes and activated by
CO2 at 8000C during 120 minutes with the flow of CO2 at 30L/h. The activated carbon husk is used for water
treatment to supply clean water for domestic purposes. The water treated with appropriate activated carbon
20g will meet the national standards (QCVN 02:2009/BYT) for drinking water such as pH 6.9; 1.6 NTU
turbidity; TDS (Total Dissolved Solids) of 170 mg/L and SS (Suspended Solid) < 3 mg/L.

Keywords: Rice husk, activated carbon, water treatment.
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DANH GIA VA LUGNG GIA THIET HAI TAINGUYEN
RUNG DO CHAT DIET CO CUA MY SU DUNG TRONG
CHIEN TRANH HOA HOC G VIET NAM

Pham Van Lgi, Bui Hoai Nam (1)
Nguyén Thi Thu Hoai

Nguyén Huy Diing’ Tran Vian Chau’

TOM TAT

Nghién ctiu tap trung vé phuong phap va mé hinh tinh toan lugng gia thiét hai tai nguyén riing (TNR) do
cac chat diét co (CDC) ctia My sti dung trong chién tranh & Viét Nam, nhdm muc dich x4y dung va ap dung
cac mo hinh danh gia thiét hai pht hgp cho toan mién Nam bi phun rai CDC da xay ra cach day 50 ndm. bé
tai st dung va ap dung cac phuong phap danh gid/lugng gia thiét hai moi trudng, phuong phap thuc hién cht
yéu la 1ap ban do su dung dat cta 2 giai doan 1965 va 1990 (trudc va sau thoi ky phun rai CDC) véi cac ky
thuat chong xép ban d6 dé tinh todn cac vung bi rai theo mtiic d6 phun rai CDC. Két qua nghién ctu da xay
dung mo6 hinh va ap dung tinh toan uéc lugng thiét hai cho toan mién Nam Viét Nam (theo 5 viing sinh thai).
Dai v6i thiét hai cay go tinh dugc tong thiét hai 1a khoang 128 triéu m ’gd tuong duong gia tri khoang 11,4 ty
USD, trii lugng cdcbon bi thiét hai 1a 270 tri¢u tin/CO, tuong duong gia tri khoang 1,3 ty USD, chi phi nao
vét 1 triéu tan dat bi x6i mon la khoang 7,4 triéu USD va thiét hai do xt ly 6 nhiém dioxin cac diém noéng (3
san bay) 1a khoang 493 triéu USD,t6ng thiét hai khoang 13,2 ty USD. Tu d6, dé xuét cac gidi phap khac phuc
moi trudng tii hau qua do CDC ctia My sti dung trong chién tranh & Viét Nam.

Tu khoa: Tai nguyén risng (TNR), chdt diét c6 (CDC), danh gid thiét hai, lugng gid thiét hai.

1. Mé dau

Sau hon 50 nim két thic phun rai chat diét co
(CDC) ctia My st dung trong chién tranh héa hoc &
Viét Nam, hién truong bi anh huéng ctia CDC da c6
nhiéu thay d6i do rtia troi, do phuc héi tu nhién, do tac
dong ctia con ngudi (nhu khai thac thay dién, chat pha
riing khai hoang...). Nhung hiu qua d¢€ lai rdt ning né
cho moi trudng ma dén nay ching ta van chua danh
gia dugc hét cac thiét hai. Viéc danh gia thiét hai vé moi
truong sinh thai la mot viéc lam cuc ky phtic tap do moi
truong da c6 nhiéu bién dong, dong thai thiéu cac dit
liéu, 56 liéu diéu tra sinh thai qua cac thoi ky trudc va sau
chién tranh héa hoc (nhiéu s6 liéu khong cd). D€ c6 co
s& khoa hoc tinh todn va lugng gia thiét hai tai nguyén
riing (TNR) do CDC mdt cach hé thong va toan dién
c6 thé, Vién Khoa hoc Méi trudng tién hanh nghién
ctiu co s6 khoa hoc va ap dung phuong phap lugng gia
thiét hai tong thé TNR do CDC trén toan mién Nam
Viét Nam bao gom danh gia thiét hai truc tiép va thiét
hai gian ti€p v6i muc tiéu:

Xay dung mo hinh tinh toan thiét hai tai nguyén
rling, dét rting va dit san bay tai diém néng do CDC
ctua My st dung trong chién tranh & Viét Nam.

Vign Khoa hoc Méi trudng, Téng cuc Moi trudng
2Vign Diéu tra Quy hoach riing

Lugng gia tong thé thiét hai tai nguyén riling, dat
riing va dét sin bay tai cac vung bi phun rdi, cdc diém
noéng bi 6 nhiém do CDC ctia My st dung trong chién
tranh & Viét Nam.

2. Déi tugng va phuong phap nghién ctiu

2.1.Déi tugng:

Riing, dét riing khu vuc bi phun rai CDC (giéi han
doi véi thiét hai cay go, cacbon va dét ring do x6i
mon), dt san bay (diém néng bi 6 nhiém ning dioxin)

2.2.Dia diém nghién ctiu:

Toan bo 33 tinh bi phun rai CDC nam ti vi tuyén
17 trd vao (theo 5 vung sinh thai) va 03 san bay (Bién
Hoa, Pa Nang va Phu Cat).

2.3.Phuong phdp nghién ciiu:

Dé tai sti dung cac phuong phéap thu thap, danh
gid va ké thtia tai liéu thu cdp; diéu tra trén thuc dia;
phuong phap chuyén gia, héi thao; phuong phap phin
tich, tong hgp; Nghién ctiu ban d6 st dung dit nim
1965, 1990 mién Nam va chong xép ban dé cac bing
rai v6i ban d6 st dung dit nam 1965 d€ xac dinh dién
tich cac loai rting bi rai chat doc hoa hoc theo cac mitic
dod khac nhau véi ty 1é 1/1.000.000.
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2.4. Kho khan, han ché:
Khong c6 co s¢ dit liéu d€ co thé tinh toan, béc
tach dugc cac thiét hai bi tac dong khac khong phai do
CDC, va tinh toan cac thiét hai vé da dang sinh hoc,

3.2. M6 hinh, phuong phadp tinh todn thiét hai

tai nguyén rirng do CDC
a. Mo hinh, phuong phdp tinh todn, ligng gid
thiét hai tai nguyén riing (cdy g6), ddt rimg do CDC

loai, canh quan du lich... nén khong dé cip dén tinh dugc xdy dung
toan trong pham vi nghién ctiu nay.
3. Két qua nghién ctu Ji'ﬂ-r;:-:- ik ng e : .Etbkﬂm
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PR il Lt oo i b. Mo hinh, phuong phdp tinh todn, lugng gid

thiét hai gid tri luu trit Cdcbon do CDC dugc xdy dung

Mo hinh dugc xay dung dya trén cong nghé
vién tham va GIS. St dung phdn mém ArcGIS va
Ecognition giai doan anh v¢é tinh cho cdc diém mau.
Tién hanh chong xép ban do tinh toan lugng gia thiét
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A S0 db 1: Phuong phdp tiép cdn xdc dinh cdc tdc hai dén
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A S0 do 2: Phuong phdp tiép cdn lugng gid thiét hai tong thé
tai nguyén ritng do CDC ciia My sit dung trong chién tranh
G Viét Nam
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c. M6 hinh, phuong phdp tinh todn, lugng gid d. Phuong phdp tong hgp xdc dinh thiét hai chi phi
thiét hai x6i mon gia tang do CDC xut ly ddt 6 nhiém dioxin tai san bay
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A S0 d 5:M0 hinh, phuong phdp tinh todn, ligng gid thiét A S0 dé 6: Mo hinh, cic bubc xdc dinh thigt hai chi phi xit
hai x6i mon gia tang do CDC ly ddt 6 nhiém dioxin tqi san bay
3.3. Ap dung phuong phap tinh toan va lugng Tinh todn thiét hai luu trii cacbon:
gia thiét hai Tong thiét hai gia tri luu trii cacbon ca truc tiép va
a. Tinh todn thiét hai TNR cho toan mién Nam gian tiép ctia toan mién Nam Viét Nam (theo 5 ving
theo 5 viing sinh thdi: sinh thai tinh) tinh toan dugc khoang 1,3 ty USD.
Tinh todn thiét hai cdy go: Tinh todn thiét hai x6i mon dat riing:
Lugng gia suy rong thiét hai tai nguyén gb va chi Lugng gid suy rong thi¢t hai gid tri x6i mon do

phi phuc héi riing do dnh hudng ctia CDC toan bo anh hudng ctia CDC toan bd mién Nam Viét Nam
mién Nam Viét Nam theo 5 viing sinh thdi 12 khoéng theo 5 vling sinh thdi la khodng khodang 7,4 triéu USD.
11,4 tj USD.

Bang 1. Lugng gia suy rong thiét hai tai nguyén g6 va chi phi phuc héi riing do anh huéng cia CDC toan viing mién Nam
Viét Nam theo 5 viing sinh thai
(Ngudn: S6 ligu phan tich, t0ng hgp ciia nhém nghién ciiu thyc hién dé tai 2014-2015)

Gia tri thiét hai thanh tién Tong Qui d6i
Thiét hai ¢6 Tong khoi lugng thiét hai Pong Do la My
1et hai go gd (m?) Thiét hai gié tri cdy | Chi phi phuc hdi riing (triéudéng) - 2 aUs)[’) )
g6 (Tri¢u dong)(1) |  (Tri¢u déng) (2) (1)+(2) e

Thiét hai Mt mot phin 60737590
truc tiép Mt hoan toan 45207642
Thiét hai gidn tiép 22725056

Téng cong 128670288 238.132.783 7247305 245.380.088 11.434,5

Bang 2. Lugng gia suy rong thiét hai gia tri luu trit cicbon do anh huéng cia CDC toan viing mién Nam Viét Nam theo
5 vung sinh thai
(Ngudn: S6 liéu phén tich, t6ng hgp cia nhém nghién ctiu thuc hién dé tai 2014-2015)

Pon gia Thanh tién
Thiét hai Tong trii lugng CO,(tdn) - -
Dong USD VND(triéu dong) USD
Thiét hai truc tiép 218.320.694
Thiét hai gidn tiép 51.265.346
Téng cong 269.586.040 108900 5 29.357.919,8 1.347.930.201
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Bang 3. Lugng gia suy rong thiét hai thiét hai gia tri x6i mon dit do anh huéng caa CDC toan ving mién Nam Viét Nam

theo 5 vung sinh thai

(Nguon: S6 liéu phan tich, tong hop ciia nhém nghién ciru thuc hién dé tai 2014-2015)

Tong khoi lugng A x .20 5 | Gidnaovét . S.O flam nao vet Thanh tién
dét (tdn) Hé s6 qui d6i m (VND) (giai doan tinh 1965- .
1990) bong USD
1.025.775,6 1.05 30.000 25 807.798.285. 000 7.417.799

Bang 4. Ubc tinh tdng thiét hai cho xit ly d4t & 3 san bay bi 6 nhiém dioxin
(Nguon: S6 ligu tong hgp ctia nhém nghién ciiu thuc hién dé tai 2014-2015)

o[ T o[ g g
Pia diém ? ng ¢ ’ USD Ghi chu
: mau(USD) (USD) giam sat..)(USD) (5)=(2)+(3)+(4)
() (3) (4)=(2+3)x 15% -

San bay Phu Cat 224.000 8.714.000 1.340.700 10278700 | Chon 1ép co lap + Gidi
héap nhiét

San bay Da Ning 760.000 85.629.000 12.844.350 99.233.350 | Giai hdp nhiét
Chén 18p c6 1ap + Chén

San bay Bién Hoa | 966.000 333.120.000 50.112.900 384.198.900 | lap tich cuc + Giai hap
nhiét

Céng 1.950.000 | 427.463.000 64,411,950.00 493.824.950

Bang 5. Tinh tdng thiét hai cho TNR va 3 sin bay trén toan mién Nam Viét Nam

Thanh tién

TT Cac thiét hai

Pong USD

1 |TNR g6 + Phuc hoi riing

245.380.088 11.434.595.000

2 |Luu tri Cacbon

29.357.919.781.962,4

1.347.930.201

3 | X6i mon

807.798.285. 000 7.417.799

4 | X0 ly 6 nhiém d4t tai 3 san bay

493.824.950

Téng thiét hai

13.283.767.950

3.3.2. Tinh todn thiét hai cho 3 sin bay diém
noéng bi 6 nhiém dioxin trong ddit

Tinh toan udc tinh thiét hai do chi phi xt ly dat
bi nhiém dioxin tai sdn bay Phu Cat la khoang 10,2
triéu USD, san bay Da Nang la 99,2 triéu USD va san
bay Bién Hoa udc 1a 384,1 triéu USD va udc tinh toan
b chi phi xt ly dat cho ca 3 san bay la khoang 493,8
triéu USD.

3.3.3. Tong hop két quad tinh todn thiét hai tong
thé cho toan bé mién Nam

Tinh todn udc tinh t6ng thiét hai toan mién Nam
Viét Nam céc vung bi phun rai CDC va 3 sin bay
(diém noéng) bi 6 nhiém dioxin la khoang 13,2 ty USD.

4. Két luan:

Dé tai 4p dung phuong phap lugng gia thiét hai
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moi trudng sinh thai ndi trén da danh gia va lugng
gia thiét hai d6i v6i TNR (ciy go) clia tat ca cac trang
thai rting trén toan mién Nam, cho cdc ki€u riing ti
ld rong thudng xanh, ring 14 kim, riing ngap madn,
ring tram do anh huéng ctia CDC da xdy ra cach day
hon 50 ndm.

Xac dinh dugc dién tich riing bi rai CDC toan
mién Nam (5 vung sinh thai) la 2.831.792 ha, tng
khdi lugng go bi thiét hai la khoang 128 triéu m’
thiét hai tri ligng cdcbon CO, la khoang 269,5 tri¢u
tdn; thiét hai do x6i mon dit khodng 1 triéum?®. Udc
tinh thiét hai tai nguyén rung (ciy god, cacbon, x6i
mon d4t) cho toan bo mién Nam Viét Nam do CDC
va cac diém ndéng do bi 6 nhiém dioxin la khoang 13,2
ty USDm
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ABSTRACT:

ASSESSMENT AND EVALUATION OF DAMAGES OF FOREST
RESOURCES DUE TO HERBICIDES THAT WERE USED BY THE
AMERICA DURING THE CHEMISCALWAR IN VIET NAM

Pham Van Lgi, Bui Hoai Nam, Nguyén Thi Thu Hoai

This research focused on the methodology and computational models in evaluation of forest resource
damages by herbicides that were used by the America during the war in Viet Nam, with the aim to develop and
apply appropriate damage evaluation models for locations in the South of Viet Nam that were sprayed with
herbicides 50 years ago. The study uses and applies environmental damage assessment/evaluation methods.
The main method is to overlay land use maps of 1965 and 1990 (before and after the spray of herbicides) to
calculate the sprayed areas. The research results were used to develop the models and calculate the estimated
damages for the South Viet Nam (five ecoregions). The total timber damage is about 128 million m3 equivalent
to 11.4 billion US dollars, the affected carbon stock is about 270 million tonnes/CO2 equivalent to 1.3 billion
US dollars, the cost of dredging 1 million tonnes of eroded soil is about 7.4 million and the treatment cost
for dioxin hotspots (3 airports) is around 493 million US dollars. The total damage is about 13.2 billion US
dollars. Consequently, the study proposes solutions for environmental rehabilitation from herbicides impacts
that were used by the America during the war in Viet Nam.

Keywords: Forest resources, herbicides, damage assessment, damage evaluation.
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¢ Méi trusng

DANH GIA MQT SO YEU TO THOY HOA CUA
MOI TRUONG r\guc’fc NUOI TRONG THUY SAN
TINH HAI DUONG

Ta Hong Minh'
Huynh Trung Hai?

TOM TAT

Hai Duong la mét trong nhiing tinh ¢6 tiém nang phat trién nuéi trong thity san nudc ngot 16n nhat khu vuc
mién Bac nudc ta. Phét trién nudi trong thity san (NTTS) trong nhiing nam qua da gop phdn ning cao thu nhép ctia
x4 hdi, cai thién doi song ctia nguidi dan trong viing, bén canh nhiing mat tich cuc né ciing gay nhiing tac dong tiéu
cuc dén mai trudng, suy giam chat lugng ngudn nudc va anh hudng truc ti€p dén viéc nudi trong, bénh dich da xuat
hién thudng xuyén. Cac yéu t6 thity héa méi truong nudc (nhiét do, do duc, pH, DO, khi H,S, cac muodi dinh dudng,
BOD,, COD) ¢6 dnh huiéng nhiéu dén qua trinh sinh tridng va phit trién clia cac loai nu6i. Can thiét phai bao dam
chét lugng moi truong nudce t6t nhdm han ché rti ro trong NTTS.

Tu khoa: Moéi truong nudc, hién trang moi trudng, nudi trong thiy sdn.

1. M6 dau

Hai Duong la mét trong nhiing tinh ¢6 tiém nang
phat trién NTTS nudc ngot 16n nhét khu vic mién Béc
nudc ta, cé vi tri, diéu kién kinh t€ xa hoi, thi truong
va cd s6 ha tang thuén lgi cho phat trién nghé NTTS.
Toan tinh c6 dién tich NTTS la 10.000 ha dugc phan
bé tai 234 xa thudc c6 12 huyén, thanh phd, véi 23 khu
vic nuoi thiy san tap trung cua hgp tac x3, té chic, tu
nhan va cdc hd nuoi thiy san.

Trén co s& thé manh cta dia phuong, trong thoi
gian qua chinh quyén céc cdp cta tinh clng cic co
quan Trung uong da tao moi diéu kién dé phat trién
nganh thay san theo hudéng nuéi trong tap trung.
Thang 2/2009, UBND tinh ra Quyét dinh s6 746/QD-
UBND vé viéc phé duyét bao cao quy hoach vung
NTTS tap trung v6i muc tiéu “ Phdn ddu NTTS dén
nam 2020 dat dién tich la 12.500 ha, véi 38 viing nudi
tap trung, sdan lugng phdn ddu dat 75.570 tdn, thu hut
125.000 lao dong trong linh viic nudi trong thuy sdn...”.

Phat trién NTTS trong nhiing ndm qua da gép phan
nang cao thu nhap ctia xa hoi, cai thién doi song ctia nguoi

"'Trudng Dai hoc Bdch khoa Ha N¢i, S6 TN&MT Hdi Duiong
2GS.TS, Trudng Dai hoc Biach Khoa Ha Noi
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dan trong viing, bén canh nhiing mét tich cyic n6 ciing gay
nhiing tac dong tiéu cuc dén moi trudng, suy gidm chat
lugng ngudn nudc va anh hudng truc tiép dén viéc nuoi
trong, bénh dich da xuét hién thudng xuyén. Nguyén nhéan
chtt yéu dugc xac dinh la do chit Iugng nguén nudc nudi bi
suy thodi lam giam kha néng ty lam sach ctia ao nudi, cing
v6i d6 lugng chat khang sinh st dung khong ding cach
da gidm kha nang khang bénh ctia d6i tugng nuoi khién
ching dé bi anh hudng khi c6 thay ddi cia méi trudng,
nguon bénh dé lay lan va bung phat trong toan viing.

Vin dé dit ra l1a phai danh gia dugc déc trung chat
lugng mdi trudng nudc trong cac vung NTTS tap
trung va tim ra dugc nhiing anh hudng ctia qua trinh
NTTS dén moi trudng.

2. Phuong phap nghién ctu

2.1. Déi tugng va pham vi

Déi tugng nghién ctu 1a moi trudng nudc NTTS
tinh Hai Duong. Pham vi nghién ctiu la bon xa thudc
4 huyén: (1) Xa Minh Hoa - huyén Kinh Moén, (2) xa
An Dtc - huyén Ninh Giang, (3) xa Tan Ky - huyén
Tt Ky, (4) xa Cdm Doai - huyén Cdm Giang (Hinh 1).



A Hinh 1. Vi tri nghién ctiu ctia tinh Hdi Duong

2.2. Phuong phdp va thiét bi quan tric
a. Ldy mau va bdo qudn mau
- TCVN 6663-3:2003 (ISO 5667-3:1985): Phin 3 -
Huéng dan bao quan va xti ly mau.
- TCVN 5994:1995 (ISO 5667-4:1987): Hudng dan
14y mau & hoé ao tu nhién va nhan tao.
- Ldy mau nudc bang Niskin: Van Dorn Sampler thé
tich 2 it va 5 lit.
b. Phuong phdp xdc dinh cdc thong s6 moi tridng
cua khu vuc nghién ciiu

- Céc thong s6 xac dinh ngoai hién trudng: D6 dan,

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

do duc, pH, d6 mudi dugc do bang may TOA; DO,

nhiét d¢ xac dinh bang may do nhanh TOA 2500.

- Cacthong so hoa hoc trong phong thi nghiém dugc
xac dinh theo cac phuong phap phén tich va trang
thiét bi dugc thé hién trong Bang 1. Trong qud
trinh thu mau va phén tich déu c6 ap dung QA/QC.
3. Két qua va thao luan

3.1. Cdc yéu té thuy ly
a. Nhiét do

Nhiét do trong cac ao la yéu t6 vat ly anh hudng
rat 16n dén ca, tom, moéi loai cd, tdbm thudng co
khoang nhiét d¢ thich hgp ma trong khoang dé khi
nhiét do tang cao sé cho két qua sinh trudng ty 1é
thuén. Theo Bang 2, nhiét d¢ thich hgp cua ca chim
trang, r6 phi, trdm co, tom sinh trudng va phat trién
ti 28°C - 30°C. Khi nhiét d¢ ting qua cao trén 42°C,
hoac qua thip dudi 6°C - 7°C sé lam ca chét. Su thay
d6i nhiét d6 dot ngdt (chénh nhau trén 4 do) sé lam
ca bi séc, chét.

Su thay d6i nhiét theo chu ky ngay - dém, véi gia
tri nhiét cao nhat vao luc x€ chiéu (14-16 gio) va thap
nhit vao luc rang sang néu khong c6 nhiéu dong thoi
tiét; su chénh léch nhiét do gitia cac ting mat va tang
day ctia cac ao khong chénh léch nhau nhiéu, chi trén
duéi 1°C [9].

Bang 1. Phuong phap, trang thiét bi phén tich cac chi tiéu ly hoa

TT |Thong s6 quan trac Don vi Phuong phap phan tich Trang thiét bj thuc hién
Mady pha mau HACH 45600-02 &
1 cop mg/l Method 5220- D Spectrophoto meter DR/2500
Méy do oxy hoa tan YSI 5000
2 | BOD; mg/l | TCVN 6001 - 1996 Tt 4m CO-80539 USA-Model 205
Midy pha mau HACH 45600 - 02 &
3 |TN mg/l St.Method 4500-N Spectrophoto meter DR/2500
4 |T-P mg/l St. Method 4500 - P Spectrophoto meter DR/2500
5 |N-NH/ mg/l TCVN6179/1- 1996 Spectrophoto meter DR/2500
6 |N-NO, mg/1 TCVN 6178:1996 Spectrophoto meter DR/2500
7 |N-NO; mg/1 TCVN 6180:1996 Spectrophoto meter DR/2500
8 |P-PO*> mg/1 TCVN 6202:2008 Spectrophoto meter DR/2500
9 |Si-Si0> mg/l TCVN 4562 - 1988 Spectrophoto meter DR/2500
10 |KhiHS mg/1 TCVN 4562 - 1988 Spectrophoto meter DR/2500
11 | Coliform MNP/100ml | TCVN 6187/2 -1996 Tt &m MEMMERT
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¢ Méi trusng

Bang 2. Khoang nhiét d9 thich hgp véi su phat trién ctua ddi tugng nuodi

Loai ci sinhl\i'r‘f(,:ndg‘f’(o o) | Nhi¢tdothichhop (C) | Nhi¢tddbicong('C) | Nhigtdo bjchét (C)
Cé chim tréng 21-32 28-30 <12 <7,>42
Caro phi 20-32 28-30 <10 <7,>42
C4 tram co 13-32 22-28 <10 <6, >42
Tom su 18-36 28-30 12-15 <15, >42
b. Do duc

Buck (1956) chia d¢ duc ctia ao nuoi thuy sanlam 3
muc: Ao trong c6 do duc dudi 25 NTU, ao viia do duc tu
25 + 100 NTU, ao duc c6 d6 duc trén 100 NTU. D6i véi
ca khi do duc cao ca kho ho hdp, cuong do bat mai giam.
Do duc thich hgp cho ao nuoi cd la tii 20 + 30 NTU, doi
v6i ao nuoi tom la 30 + 45 NTU. Nu6c qué trong thi
ngheo dinh dudng, tuy nhién néu qua duc thi sé dan dén
hién tugng phi dudng, lam cho mdi trudng nudc thiéu
oxy [9].

3.2. Cdc yéu té thuy héa
a. Do pH

Do pH anh hudng truc tiép téi ca, tom, pH thap co
thé 1am tén thuong t6i phan phy, mang, qua trinh 16t
xac va cing vo tom [3] lam ca cham phat duc, khong
dé hoac dé rat it; pH nudc ao nho hon 4, 16n hon 11
lam tém, ca chét, pH tli 4 - 6,5 va 9 - 11 sinh trudng
cham, kha nang hap thu thtic an kém.

b. Do oxy hoa tan (DO)

Gid tri DO biéu thi ndng d¢ oxy hoa tan trong nudc,
lugng oxy hoa tan trong nudc chu yéu do qua trinh
quang hgp ctia thuc vat phu du va phian nhé khuéch
tan tt khi quyén vao [8]. Chanratchakool (1995) nhan
xét ham lugng oxy hoa tan trong nuéc nho hon 4 mg/1
st dung thiic dn kém dé nhiém bénh [3]. Chiu (1992)
thong bao lugng oxy hoa tan nho hon 3,5 mg/1 sé gay
chét tom [4]. Theo Swingle (1969) thi nong d6 oxy hoa
tan trong nudc ly tudng cho tom, ca la trén 5 mg/1. Moi
loai ca khac nhau cé ngudng oxy khac nhau néu oxy
trong nudc 2 mg/l thi ca me ludi dn, cd n6i ddu; giam
xudng 1 mg/l cd meé ngling dn. Khi oxy trong nudc tiép
tuc gidm xudng con 0,5 - 0,6 mg/l ca ndi d4u, néu kéo
dai sé chét. Ca meé phat trién t6t & ham lugng 6xy hoa
tan trung binh 4 mg/1.

c. Hydro sulphit (H,S)

Khi pH thdp va nhiét d6 thap lugng H,S chiém téi
99% la H_S gay doc (nhiét do = 20°C, pH = 5). O nhiing
nong do thap hon, khi H,S khong gay doc hai tryc tiép
do6ivéica malam tiéu hao oxy clia méi truong (Bang 3).
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Bang 3. Su bién d6i H,S lién quan v6i pH va nhiét do [2]

) Nhiét do

bopH 20°C 26°C 32C
5,0 99,2 99,0 98,9
7,0 546 49,7 45,0
9,0 12 1,0 0,8

Ham lugng gay doc hai cho ca khoang 0,01 mg/l.
Vao mua hé, khi H,S dugc hinh thanh nhiéu & nén day
ao nudi lam han ché sy phét trién ctia nhiéu loai dong
vat day, han ché thtc dn tu nhién ctia mot s6 loai ca
dan dén nang suit ca bi gidm. Vao mtia dong, sy tich
liy khi H,S & ddy ao nhiéu bun giy nén hién tigng
thiéu oxy c6 thé dan dén cd chét, nhat la cac ao khong
thay nudc.

d. Cdc mudi dinh dudng
- Ammonia (NH,)

Losodor (1989) cho rang: “Thiic an du thuia va cac
chét thai cta cd ra moi trudng nudi duge vi sinh vat
phén huy thanh ammonia, khi pH bang 8,75 c6 téi
30% céc nitrogen t6ng s6 & dang phtic (NH,) bén viing
va gay doc cho ca. NH, la khi doc déi véi tom cd, nong
do NH, gay doc doi véi cd 1a 0,6 - 2,0 mg/l (Downing
va Markins, 1975; trich dan béi Boyd, 1990). Theo Colt
va Armstrong (1979) (trich dan boi Boyd, 1990) tac
dung doc hai ctia NH, d6i v6i ca 1a khi ham lugng NH,
trong nudc cao, cd kho bai tiét dugc NH, tif mau ra
mdi triong ngoai. Kha nang chiju dung véi NH, cta
céc loai ca khac nhau nhung thudng ca tr6i, me tring
chiu dung kém nhit, sau do 1a cd meé hoa, trdm co, ca
chép. Nong do NH, dugc coi la an toan va thich hop
cho ao nuoi ca la 0,15 mg/l, d6i véi tom la 0,13 mg/lL.

- Ammonium (NH,")

Su ton tai NH,* trong nu6c phu thudc vao pH, khi
pH bang 7 hiu hét cac nitrogen tdng s6 déu & dang ion
NH,", rit can thiét cho su phét trién clia cdc sinh vat,
nhung néu ham ligng NH,* qud cao sé lam cho thuc



vat phu du phat trién qua muc khoéng c6 lgi cho ca
(thiéu oxy vao sang s6m, pH dao dong...). Theo Boyd
(1990) ham ligng NH,* thich hgp cho ao nu6i thuy
san la 0,2-2 mg/l. NH g thuong it doc hon NH, nhung
khi nong do ting cao sé gay doc cho thuy sinh vat [5],
nong do gay chét cia NH,* & dang phiic da dugc xdc
dinh cho nhiéu loai nhung ngudng dudi mtc chét
chua dugc xdc dinh va 6 mdc nay c6 thé lam giam téc
do sinh trudng cta ca thé (Wiliam A.Wurts, 2005).

- Nitrite (NO,)

Das P.C va ctv (2003) [1], Wiliam A.Wurts, 2005)
va Thormat M.L (1998) da cho ring: “Nitrite dugc sinh
ra tii dam ammonia trong mdi truong nudc. Nitrite
viia la san phdm cua qud trinh Nitrate hoa va phan
Nitrate hoa rat can thiét cho hoat dong sdng cta thuc
vat don bao, NO, thuong ton tai § dang trung gian va
ham lugng trong nudc rat thap. Robert M.Durborow,
David M. Crosby va Martin W.Brunson (1997a, b) cho
rang: “Néu moi trudng thiéu oxy thi qud trinh chuyén
héa chi dén nitrite (NO,)”.

Theo Schwedler et al (1985), Losordo T.M (1994),
Nguyén Dinh Trung (2002) cho rang: “Nhiing nhan
t6 anh hudng dén do doc cta nitrite gobm: ham lugng
chloride, pH, kich ¢ c4, tinh trang dinh duéng, dich
bénh, ham lugng oxy hoa tan...”, do d6 khong thé xac
dinh dugc ndng d6 gay chét, ndng d6 an toan cua nitrite
trong NTTS. Tinh doc cta nitrite bién d6i rdt rong gitia
cac loai, thdm chi trong cling mot loai (Jane Frances va
ctv, 1998). Gid tri LC,  clia nitrite véi gidp xdc, nhuyén
thé va ca, da dugc Colt va Armstrong (1981) xac dinh
nam trong khoang 27,88-50,51 mg/l, va d¢ an toan tu
2,79-5,05 mg/1.

- Nitrate (NO,)

Nitrate la san phdm cudi cing ctia qud trinh sy
khodng hoa cac chat hitu co cé chiia Nito, Nitrate la
mot trong nhiing dang dam dugc thuc vat hap thu
dé nhit, khong doc véi thuy sinh vat. Nhung khi
noéng do nitrate trong moi trudng nudc qua cao gay
tac dong dén dong vat thay sinh [9]. Diéu nay cling
dugc Thomat M.L. (1998) nhan dinh: “Khi ham lugng
nitrate trong moi truong nuoi cao sé khong cé 1gi cho
nuéi tréng thity sin”. G cac a0 nudi ca nudc ngot ham
lugng thich hop tu 0,1 + 10 mg/l, ham lugng nitrate
cao khong gay doc cho ca nhung c6 thé lam thuc vét
pht du “n& hoa” gay bién d6i chit lugng nudc, khong
¢6 lgi cho doi tugng nuoi.

- Phét phdt (PO )

Trong nudc phét phat ton tai & cic dang H PO,

HPO,” va PO, khi phan tich thi thuong xic dinh

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

dusi dang P-PO,*. Trong cdc ao nuoi, ham Iigng cac
muodi hoa tan cua phosphate (P-PO,*) trong nudc
thuodng réat thdp khoang 5 + 20 pg/l va it khi vugt qua
200 pg/l, ngay ca doi véi ao nuoi giau dinh dudng.
Ham lugng T-P ciing it khi vugt qua 1.000 pg/l. Ham
lugng P-PO,* thich hgp cho cdcao nudi cala tu 5 +
200 pg/l, néu ham lugng P-PO,* nho hon 5 g/l thi
thuc vat phu du khong phat trién nhung néu ham
lugng P-PO > vugt qud 200 ug/l thi thuc vat phu du
sé “nd hoa” lam anh sang bi che khuit, gidam hiéu
qua quang hgp, tang lugng chét hitu co do tao bi
tan lui, lam ao thiéu oxy ca sinh truéng cham, néu
thoi gian kéo dai sé chét.
e. Oxy tiéu hao (BOD,, COD)

Trong moi trudng nuodi tom, ca cé hai chi tiéu
nghién ctiu chat ligng nudc 1a BOD, va COD dugc
dung dé danh gia muc d6 nhiém bén, d6 giau ngheéo
chat dinh dudng, dong thoi con biét sy phat trién cta
thuy sinh vat trong ao nuoi.

Theo cic chuyén gia nganh NTTS khi chi s6
BOD, > 5 mg/l thi ao nudi bat ddu c6 hién tugng
6 nhiém chat hiiu co va BOD, > 10 mg/l c6 thé ket
luan ao nuoi bi 6 nhiém [8]. Gid tri COD phan anh
muc do gia tang chat hiiu co trong ao nudi do thtic
an, san pham bai tiét cua tdm cd va sy chét ctia sinh
vat giy ra. Trong ao nudi tom ca sy bién d6i COD
tang dan ti d4u vu téi cudi vy, thuodng dau vu cod
ham lugng COD thdp 8 + 16 mg/l, cudi vu nudi cé
thé t6i 25 + 38 mg/l. M&i quan h¢ gitta COD va BOD,
con thé hién qua chi s6 BOD,/COD c6 lién quan dén
vi khuén trong nudc, cac chit hiiu co dugc sinh ra
trong ao nuoi. Chi s6 BOD,/COD cao thi méi tridng
bi 6 nhiém bai cac chét hiiu co dé tan, dé phan huy
(thtic an du thtia, chat thai clia tébm c4, xac thuy sinh
chét).

4. Kétluan

Phat trién NTTS trong nhiing nam qua da gép phén
nang cao thu nhdp cta xa hoi, cai thién doi song cua
nguoi dan trong viing, bén canh nhiing mét tich cyc cling
gay nhiing tac dong tiéu cuc dén moi truong, suy giam
chat lugng nguén nudc va anh hudng truc tiép dén viéc
nuoi trong, bénh dich da xudt hién thuong xuyén. Chat
thai ti cac hoat dong con nguoi, phan 16n la ti sinh
hoat dan cu da lam giam nong do oxy hoa tan, ting
cao nhu ciu oxy, ham lugng chét rin lo lung, chat
hiiu co va cac muoéi dinh dudng, dédc biét la cac chat
dinh dudng chta nito va phospho. Ngoai ra hoat
dong NTTS c6 thé lam ting cao nhu ciu oxy va néng
do ctia cac chat dinh dudng nito va phosphom
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ASSESSMENT OF SOME HYDRATION PARAMETERS OF THE
WATER ENVIRONMENT IN AQUACULTURE IN HAI DUONG
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Hai Duong Department of Natural Resources and Environment

ABSTRACT

Hai Duong is one of the provinces that have the potential for the largest development of freshwater
aquaculture in the North of Viet Nam. Aquaculture development in recent years has contributed to enhance
the income of society, improve the livelihoods in the area. Besides positive benefits, it also causes negative
impacts on the environment, water quality degradation and direct impacts on the aquaculture itself. Disease
occurs regularly. Hydration parameters of the water environment (temperature, turbidity, pH, DO, H2S,
nutrient salts, BOD5, COD) can affect the growth and development of the species. It is necessary to ensure
good quality of the water environment to minimize risks in aquaculture.

Keywords: Water environment, environmental status, aquaculture.

Ta Hong Minh
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

NGHIEN CUU CHE TAO MANG MONG TIO,
ANATASE G NHIET 90 THAP NHAM NANG CAO
HIEU SUAT CHO PIN NHIEN LIEU DMFC

V6 Cong Toan !
Nguyén Manh Tuén >*
Duong Thi Ha Trang *

TOM TAT:

Ché tao mang dién gidi polymer trong pin nhién liéu methanol truc ti€ép (DMFC) bang cach phti 1én mang
Nafion 117 mét 16p nano titanium dioxide TiO, pha anatas. Vétliéu nano TiO, dugc tao ra ti nhiing diéu kién
toi uu bang phuong phap sol - gel & nhiét d6 thap 60°C. Phuong phap pht quay dugc st dung dé phu nano
TiO, lén mang Nafion 117. Trén co s& phan tich nhiéu xa tia X, kinh hién vi dién tt truyén qua (TEM) cho két
qué nano TiO, cé dudng kinh hat 8 - 15nm. C4c phép do d6 tham methanol va d¢ dan proton trén mang cho
két qua khi ham lugng TiO, ting thi d6 thim methanol gidm tii 5 - 32%, dong thdi do dan proton ciing gidm.

Tu khéa: DMFC (Direct Methanol Fuel Cell), sol-gel, TiO, anatase, Nafion.

1. GiGi thiéu

Pin nhién liéu la thiét bi cung cdp ning lugng
day trién vong va dugc ting dung trong nhiéu linh
vuc thuc té€ doi song. Pin nhién liéu la nguén nhién
liéu sach, c6 hiéu qua kinh té, khong gay tiéng 6n va
khong lam hai moi truong. Viéc thay thé, nap thém
nguyén liéu d€ duy tri hoat dong ciing dé dang va
thuan lgi. Dac biét, pin nhién liéu dung methanol
truc tiép (Direct methanol fuel cell - DMFC) la
nguon nang lugng cé tiém nang dé€ st dung cho cac
thiét bi di dong nhu laptop, dién thoai, may chup
anh..., vi n6 c6 trong lugng thip va hoat dong don
gian. Tuy nhién d¢ DMFC dugc thuong mai hoa thi
van cin nhiéu né lyc nghién ctiu va phét trién.

Trong DMFC thanh phén chinh la mang trao d6i
proton. Hién nay mang Nafion cia hang Dupont
dugc xem la mang thuong mai t6t nhit cho DMFC.
Tuy nhién, do dic trung cdu truc cia mang Nafion,
mot nhugc diém cin khic phuc la lam giam lugng
methanol long thim qua mang trong qua trinh hoat
dong cua pin. Lugng methanol thdm qua mang sé
kéo theo electron di chuyén theo, dong thoi & cuc

' Pai hoc Cdn Tho

am lugng methanol thdm qua sé bi oxy héa thanh
carbon dioxide lam ting nhiét d¢, gay ton that dién ap,
lam giam hiéu sudt lam viéc chung cta pin DMFC.

Dbé khiac phuc van dé, cac nha nghién ctu tap trung
vao viéc tao ra mang trao d6i proton bang vét liéu méi
hodc 1am bién tinh mang Nafion bang céc vit liéu vo
o, hiiu co. Trong nghién ctiu nay, d€ han ché lugng
tham ctia methanol qua mang chuing t6i st dung nano
TiO, phu 1én mang Nafion 117 bang phuong phap pht
quay. Hat sol nano TiO, pha anatase dugc tong hop
bang phuong phép sol - gel & nhiét do thap 60°C. Dya
vao cic phép do d6 thim methanol, d6 dan proton dé
danh gia két qua dat dugc. [1, 6]

2. Thuc nghiém

2.1. Quy trinh tao sol TiO,

Hoéa chit bao gbdm titanium-tetraisoproposide
(TTIP) 98%, dung dich ethanol 99,7%, dung dich HCl
37%, nudc va PEG 600 (polyethylene glycol véi trong
lugng phan ti trung binh la 600). Dau tién cho TIIP
(2,5ml) vao hén hgp gom 10ml ethanol va 0,25ml HCI,
khudy tu (khudy bang c4 ti) trong 30 phut & nhiét do

2 Vién Khoa hoc Vat ligu ting dung, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
* Hoc Vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

* Dai hoc Khoa hoc Ty nhién TPHCM
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phong. Tiép theo cho 10ml nuéc vao hén hgp trén va
khudy ti tiép trong 1,5 gid, sau d6 dugc nung 80°C
trong 30 phut. Hon hgp trén dugc cho thém 0,2ml PEG
600 va khudy tit 10 phut & 80°C dé thu dugc sol nano
TiO, pha tap PEG.

Trong quy trinh trén HCI déng vai tro 1a chat xuc
tac, ethanol la dung méi, PEG 600 dong vai tro la chat
hoat dong bé mit d€ 6n dinh dung dich sol. [3, 7]

2.2. Tao mang nano TiO, trén Nafion 117

Mang Nafion 117 trudc khi st dung dugc xt ly
nham loai bo tap chdt trén bé mit, lam tang d6 bam
dinh ctia 16p pht TiO,. Hoéa chat xti Iy mang gom dung
dich H,0, 3%, nudc cat, dung dich H,SO, 0,5M.

Hat nano TiO, dugc phu lén mang Nafion 117 bing
phuong phap phu quay. B¢ day mang pht dugc diéu
chinh bang cach thay ddi téc do quay rotor hodc ting
s6 lan pha. Mang sau khi phu xong dugc xt ly nhiét
bang may sdy chan khong ¢ nhiét d6 thap 60°C trong
12 gi®. Qua trinh xt ly nhiét rit quan trong nham loai
bd hét dung moi, dong thoi hinh thanh mang c6 ciu
truc dong nhat va tang cuong hinh thanh pha anatase.

2.3. Do d¢ thadm methanol qua mang

bé do do thdm methanol qua mang, chung t6i thiét
ké va ché tao hé pin nhién liéu hai ngidn nhu Hinh 1.

IEE%

B

A Hinh 1. H¢ pin nhién liéu hai ngdn

Hai ngan A va B ¢4 thé tich 20ml dugc cho lan lugt
methanol va nuéc. Nong do methanol dugc thay do6i
lan lugt 1a 1M, 2,5M va 5M. Nong do methanol trong
ngin B sé tang tuyén tinh theo thoi gian do lugng
methanol thim tif ngdn A qua mang Nafion 117. Sau
20 phat, duing 6ng bom hut 500yl tii ngan B d€ do nong
dd methanol. Cac mau nay dugc do bing mdy phin
tich sic ky khi (Aligent Technologies 6890N) dé xac
dinh n6ng d6 methanol.

Do thdm methanol qua mang dugc xac dinh bang
cong thic:

56 ‘ Chuyén dé |, thang 4 nam 2017

Trong dé C, 1a nong d6 methanol trong ngdn B, V,,
1 thé tich ngidn nhén B, P la d6 thim methanol qua
mang, d la d6 day ctia mang Nafion, C, la nong do
methanol trong ngan A, S la dién tich cia mang va kla
d¢ déc ctia d6 thi ham s6 C,(t) theo thoi gian t. [3, 4, 5]

2.4. Do d¢ dan proton ciia mang

Do dan proton ctia mang thuc hién bang phép do
phd tong trd trén may Autolab PGSTAT30 v6i pham vi
tan s6 10kHz - 10mHz va dién ap xoay chiéu dao dong
t 50 - 500mV.

Cong thtic xac dinh d6 dan proton:

Trong do s 1a do dan proton cta mang (S.cm™), d
la do day mang (cm), S 1a dién tich mang (cm?). [4, 5]

3. Két qua va thao ludn

3.1. Phan tich nhiéu xq tia X va kinh hién vi dién
ti truyén qua TEM

Céc mau sol tao ra bang cach thay ddi sé6 mol HCI
tham gia phan ting d€ d6 pH trong dung dich la 1 va 2.
Tl 2 mau sol TiO, tao ra tién hanh pht quay trén dé
thuy tinh sau d6 dem sy chan khong 60°C trong 12 gic
thi mau sol ¢6 pH = 2 ¢6 ¢ bam dinh kém va bé mat ¢
nhiéu vét nit. Do d6, chung tdi chi quan tAm dén méau
sol TiO, c6 pH = 1 dé tién hanh céc thi nghiém.

Tu két qua nhiéu ta tia X (hinh 2), chiing t6i nhan
thdy céc hat nano TiO, sau khi sdy chan khong & 60°C
trong 12 gid sé xdy ra sy tinh thé hoa, c6 cdu tric dang
anatase va kich thudc hat trung binh khoang 9 - 15nm.
Goc nhiéu xa 2q = 25,8° la géc dic trung cho pha
anatase cua TiO,.

Anabaie, #yr

A Hinh 2. Phd nhiéu xa tia X madu sol TiO,

Hinh 3 va 4 cho thay, kich thudc cac hat nano dugc
taora & pH thap c6 duongkinh trungbinh tuong d6inhd
(8 = 15nm), cac hat phan b6 kha dong déu. Kich thudc
hat tdp trung nhiéu tii 10 - 11nm chiém khoang 35%.

Tu cac két qua trén ching t6i nhan thay vat liéu
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A Hinh 4. Sy phan b cdc hat nano TiO, theo kich thudc véi
pH=1

nano TiO, dugc téng hgp trong nhiing diéu kién nhu
trén c6 kich thudc hat phtt hgp, c6 do dong déu kha tot
v6i phan bo kich thudce hat duge thdy nhu & Hinh 4,
héu nhu khong két ddm phu hgp d€ phu lén d€ mang
Nafion 117 trong pin nhién liéu. Cac két qua khao sat
XRD ciing cho thdy, mang mdng chia cac hat nano
TiO, tao ra ton tai § dang pha anatase phu hgp véi yéu
cau.
3.2. Xdc dinh ddc trung bé mdt mang Nafion 117
Khao sat dac trung bé mit bang kinh hién vi dién
tt quét (SEM)

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

; v ¥ .
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A Hinh 6. Anh SEM ctia mang Nafion 117 sau khi dugc phil
nano TiO,,

T cac Hinh 5 va 6 ta thdy, mang Nafion 117 khi
chua dugc pht ¢6 bé mit ghd ghé, nhiéu ranh ho, dé
dang cho methanol thdm qua. Khi mang dugc phu l6p
mong nano TiO, thi bé mdt min hon, khong con ranh
hé, htia hen lam lugng methanol thdm qua sé it hon. Tu
d6 c6 thé nang cao hiéu sudt ctia pin nhién liéu DMFC.

3.3. Két quad khdo sdt do thdm methanol qua
mang va do dan proton ciia mang

Bang cach khao sat d6 thdim methanol qua mang
Nafion 117, mang nano TiO,/Nafion 117 pht 116p (day
khoang 190nm) va phu 2 16p (day khoang 380nm) véi
néng d6 methanol cung cdp & ngan A lan lugt 1a 1M,
2,5M va 5M. Két qua nong do methanol trong ngin
nhan C; theo thoi gian t dugc bi€u dién trén hinh 7.

Tu cac do6 thi tuyén tinh & Hinh 7 chung t6i lan
lugt suy ra d6 doc k cua tiing do thi, két hgp véi cong
thiic (2.1) c6 thé tinh todn dugc do thim methanol qua
mang.

Mang Nafion 117 khi dugc pha nano TiO, thi d¢
thdm qua ctia methanol giam mot lugng kha 16n tu 18
- 32% tai nong do 1M, tli 5 - 15% tai noéng do 2.5M va
tl 6 - 17% tai nong do 5M nhu trinh bay & Bang 1. Cac
két qua nay hoan toan phu hgp véi muc tiéu cta bai
bao va c6 y nghia thuc tién cho viéc sti dung lam giam

BT m phatien 1k
— w  lafea 335
= Rfan A
D opod o e TH A 1] g 10 e
i i T S lions (1 Mpd 2954 g~ -
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H o P fr o

Thasi gihanfu]

A Hinh 7. D0 thi biéu dién sy phu thudc ciia nong do methanol
trong ngdn B theo thdi gian.
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Bang 1. Két qua tdng hop do dd thim methanol qua mang dién giai Nafion
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A Hinh 8. Do thdm methanol qua mang phu thudc vao néng
do methanol C,,

L Do thim methanol [10°° cm?2.s!]
Loai mang
C,=1M C,=2.5M C,=5M
Nafion 117 2.24 2.48 2.67
nano TiO,/Nafion 1 16p 1.84 2.36 2.50
nano TiO,/Nafion 2 16p 1.52 2.11 2.22
1 Eps giam nhiéu ma con phu thudc vao ciac khiém khuyét
e s THO Mafin (Y 100 trén mang Nafion da dugc 1ap kin hét chua.
mans TiO Sralian (2 Ly L

Két qua do dan proton ctia mang dugc trinh bay &
hinh 10 va hinh 11. B¢ dan proton mang giam khi pha
lugng TiO, ting lén, diéu nay cho thdy su di chuyén
ctia proton gap kho khan khi di qua 16p TiO, mic du
vét liéu TiO, trong triong hop nay dugc biét 1a c¢é cau
truc tinh thé anatas theo khao sat XRD tu hinh 2 [7].
Chung t6i nhan thdy khi lugng TiO, pht ting thi do
dan proton ciing giam rat nhanh khoang 2 lan. Nhu
vay, lugng TiO, pht khodng 1 16p d¢ day it hon 190nm
1a dat hiéu qua cao nhit. D) dan proton gidm lai 1a két
qua khong mong mudén cho noi dung nghién ctu. Tuy

3 %aE
]

e ihi moibmad |10 cm &

= ki pid

[T — e — =T -
[ i z

i pap phal

A Hinh 9. D0 thi so sénh d¢ thdm methanol theo s6 I6p phii
cua TiO,

thdm nhién liéu methanol cho pin nhién li¢u. Nhu vay,
mang khi dugc bién tinh véi TiO, thi ngan can lugng
methanol thdm t6t nhat véi nong do methanol thap
IM. Néu nong d6 methanol cang cao (2.5M va 5M) thi
lugng methanol thim qua mang hiu nhu khong giam
nhiéu. Nong d6 methanol trong ngan A cao (2.5M va
5M) thi d¢ thim methanol qua mang cling sé cao so véi
nong do thip (1M). Cac két qua nay dugc khao sat va
danh gia phu hgp véi nhu cau thuc tién.

Lugng methanol thdm qua mang thay déi theo s6
16p pht cta TiO,, tic phu thu¢c vao ham lugng TiO,
(Hinh 9). Do cdc hat TiO, c6 kich thu6c nano da pht
1én cac vét nut trén mang Nafion 117. Tuy nhién khong
phdi pht ligng TiO, cang nhiéu thi d¢ thim sé cang

58 Chuyén dé |, thang 4 nam 2017

| R .n::- Rl - I.I-ql
-rl.m-'!t:lﬂ-\.lhm
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nhién viéc két hgp véi giam tham sé cho két qua cuoi
cung cta ndi dung nghién ctu.

Tham s6 f dugc dua ra dé danh gid hiéu suét cua
mang. Tham s6 f chida 2 hé s6 vat ly: mot 1a do khuéch
tan proton va methanol, hai 1a mat d¢ proton va noéng
d6 methanol. Hinh 11 cho th4y mang Nafion khi phu
TiO, dat thong s6 hoat dong t6t nhat khi pha 1 16p
khoang 190nm va néng d6 methanol khoang 1 M.

4. Két luan

Mang moéng v6i hat nano TiO, dugc tao ra boi
phuong phap sol - gel & nhiét do thap 60°C. Phan 16n
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ABSTRACT

LOW-TEMPERATURE SYNTHESIS OF NANO TIO, ANATASE
THIN FILM FOR ENHANCING THE EFFICIENCY OF DMFC FUEL BATTERY

Institute of Applied Materials Science, Vietnam Academy of Science and Technology
Graduate University of Science and Technology, Vietnam Academy of Science and Technology

Vo6 Cong Toan
Can Tho University
Nguyén Manh Tuén

Duong Thi Ha Trang
University of Science, Ho Chi Minh City

Low-temperature synthesis of anatase nanocrystalline titanium dioxide TiO, using sol-gel technique on
Nafion membrane for DMFC electrolyte is investigated and characterized. The best precursor to solvent weight
ratio titan tetraisopropoxide (TTIP) for sol-gel technique is used for the synthesis of nano-TiO, particles at low
temperature of 60°C. The spin-coating method was used for preparing of nano TiO, thin film on Nafion 117.
The X-ray diffractograms and TEM images show the formation of anatase structure of nanocrystalline TiO,
with average particle size 8 - 15nm. Methanol permeability and proton conductivity measurements on the
membrane resulted in an increase in TiO, content, the methanol permeability decreased from 5 to 32%, and
the proton conductivity also decreased critically.

Keywords: DMFC (Direct Methanol Fuel Cell), sol-gel, TiO, anatase, Nafion.
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Mai truong

DE XUAT BO CHi THI GIAM SAT VA DANH GIA
TANG TRUGNG XANH CHO CAC DOANH NGHIEP
SAN XUAT TAI VIET NAM

Hoang Hong Hanh'

TOM TAT

kha thi va hiéu qua ctia BCT dé xuét.

Nhiing ndm qua, kinh t€ Viét Nam da dat dugc nhiing két qua dang khich 1¢, ddc biét v6i su phat trién
manh mé ctia kho6i doanh nghiép (DN). Tuy nhién, duéi ap luc cta ting trudng, cac DN ngay cang st dung
nhiéu tai nguyén va xa thai nhiéu hon ra moi truong. Vi vay, cac DN can phai xanh héa san xuat, huéng dén
tang trudng xanh (TTX), dic biét, trong bdi canh phai d6i mat véi nhi€u yéu té canh tranh nhu hién nay.
Nghién ctiu nham dé xuét bo chi thi (BCT) gidm sat va danh gia TTX cho cac DN san xudt tai Viét Nam. Trén
co s6 kinh nghiém qudc té va thuc tién trong nudc, nghién ctiu da lam r6 ndi ham caa DN va TTX, tit d6, dé
xudt dugc BCT gom 25 chi thi, phan b theo 3 nhom tiéu chi chinh va 12 tiéu chi cu thé. Dong thoi, nghién
ctiu cling da tién hanh tht nghiém véi mot s6 DN san xuat bia trén dia ban TP. Ha Noi. Két qua cho thay, tinh

Tu khoa: TTX, sii dung tai nguyén thién nhién, 6 nhiém méi truong, BCT.

1.Mé dau

Trong nhiing ndm qua, cing véi sy phat trién kinh
t€ - xa hoi, toc do 6 nhiém va suy thoai tai nguyén, moi
truong 6 Viét Nam ngay cang gia tang. Trong do, DN
la mot trong nhiing doi tugng phat sinh nhiéu chat
thai, nudc, khi thai ra mai trudng. Mat khac, trong boi
canh hién nay, cdc DN phai d6i mit v6i nhiéu yéu t6
canh tranh, vi vy, su phat trién cia DN cén phai gan
v6i cac hoat dong xanh hda san xuit, huéng dén TTX.

Trén co s§ ly ludn vé TTX va ndi ham lién quan,
nghién ctiu da chi ra viéc xanh hoéa san xudt cia DN
la moét qua trinh cai tién lién tuc, mot chién luge lau
dai dé dua DN hudng dén TTX. Theo T6 chiic Hgp
tac va Phat trién kinh t€ (OECD), viéc xay dung BCT
giam sat va danh gia qua trinh xanh hoa san xuit dugc
xem la moét budc quan trong dé DN thuc hién TTX.
Hién tai, c6 khd nhiéu BCT lién quan dén giam sat
va danh gida TTX & cdp do DN. Dién hinh 1a BCT bén
viing ctia Sang kién bdo cdo toan cau (GRI, 2013); B
chi s6 hiéu qua sinh thai ctia Hoi dong DN vi su phat
trién bén viing thé gi¢i (WBCSD, 2010); B chi s6 hiéu
qua tai nguyén va san xudt sach hon cua Lién hgp quéc
(UNIDO) va Chuong trinh Méi trudng Lién hgp quéc
(UNEP, 2010); BCT méi truong cia OECD (2011)...
Co6 thé noi, cac BCT trén déu c6 muc tiéu chung la

'Vién Chién lugc, Chinh sdch Tai nguyén va Moi trudng
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huéng t6i viéc giam sat va danh gia; thiét lap muc tiéu,
theo d6i qua trinh thuc hién xanh hoa san xuit ctia mot
s6 DN. Trong do6, cach tiép can xay dung BCT chu yéu
la dya trén mdi quan hé gitia hoat dong san xudt cta
DN véi tai nguyén va mdi truong (TN&MT), hay néi
cach khac d6 la dua trén viéc st dung tai nguyén va tac
dong moi truong khi xem xét dau vao va dau ra cua qua
trinh san xuit.

Tai Viét Nam, mot s6 BCT da dugc nghién ctu
nhung mang nhiéu tinh chét dinh tinh hoac chua phan
anh toan dién, dung véi ban chét ctia TTX & cdp do DN
va hau nhu chua c6 thi nghiém trong thuc té.

Trong nghién ctu nay, d6i tugng cua nghién ctu
nay la noi ham, phuong phap luin d€ xay dung BCT
giam sat va danh gia TTX & cdp do DN. BCT nay sé
dugc xay dung theo cach tiép can va phuong phap sau:
Ké thiia nhiing két qua khoa hoc quéc té va trong nudc;
Hoi thao, khao sat, tham viAn DN va cac chuyén gia;
Thu nghiém BCT dé xuét tai mot s6 DN san xuét.

2. Giam sat va danh gia TTX cho DN san xuat

Xét vé moi quan hé gitta TTX va phét trién bén
viing, TTX chu yéu tap trung vao tru cot kinh té€ va
tru cOt moi trudng/tai nguyén thién nhién. TTX cé xu
thé hgp nhét cac tru cot kinh té va mdi truong trong
phét trién bén viing vao qua trinh hoach dinh chinh



sach, v6i mo hinh phat trién kinh t€ ting trudng manh
mé va bén viing (V6 Thanh Son, 2013). Trong khi do,
phat trién bén viing 1 qud trinh c6 sy két hgp chit ché,
hop ly va hai hoa gitia ba mat cta sy phat trién, d6 1a
phat trién kinh té, cong bang xa hoi va BVMT (Truong
Quang Hoc, 2013). Nhu vay, TTX la mot khai niém
hep hon, chti yéu tap trung vao mdi quan hé gitia kinh
té va moi trudng. TTX gan chit v6i khai niém st dung
tiét kiém, hiéu qua va bén viing tai nguyén thién nhién,
gin v6i nén kinh t€ it phét thai khi nha kinh, huéng
dén mot xa hoi 6 161 song lanh manh va than thién véi
mdi trudng. Co thé noi, khai niém TTX khong thay thé
khai niém phat trién bén viing va la con dudng hudng
t6i phat trién bén viing trong boi canh bién ddi khi
hiu, ngay cang dugc cong nhin la mé hinh phu hgp
lam nén tang cho phat trién bén viing (Truong Quang
Hoc va Hoang Vin Thang, 2013) va mdt trong nhiing
ndi dung quan trong ctia TTX la xanh hoéa san xuat tai
cac DN. Thoi gian qua, cac hoat dong san xudt clia con
ngudi da va dang tac dong tiéu cuc dén moi truong
theo cach: Khai thac qua mtc cac tai nguyén thién
nhién (vugt nguéng phuc hoi clia cac tai nguyén tai tao
va can kiét cdc nguon tai nguyén khong tai tao); Xa thai
qud mtc vao moi trudng (vugt ngudng chiu tai ctia hé
sinh thdi, x3 thai khi nha kinh va khai thic qua miic
cac bé hdp thu khi nha kinh ty nhién). D€ hai hoa méi
quan hé v6i moi trudng tu nhién, hoat dong san xudt
cta DN can dugc duy tri lau dai, dong thoi, phai cai
thién va tang cudng cac chiic ndng cia mai trudng. bay
la diéu kién dam bao doanh thu va lgi nhuan cta DN.

Xuat phat tii no¢i ham cta TTX, m6i quan hé gitia
san xudt cia DN v6i moi truong, nghién ctu cho rang,
DN theo hudéng TTX dugc hiéu la mot t6 chiic c6
nhiing dinh huéng, cam két va hanh dong thuc hién
cac nguyén tac bén viing moi truong, hudng téi viéc st
dung hiéu qua hon cac nguon tai nguyén thién nhién,
giam thiéu dan cac tdc dong tiéu cuc dén moi truong
truong (giam thiéu dan viéc phat sinh chdt thai, khi
thai nha kinh va 6 nhiém méi truong) trong qua trinh
quan ly va van hanh san xudt, trong khi van duy tri
dugc lgi nhuédn” (Hoang Hong Hanh, 2016).

Muc tiéu ctia BCT giam sat va danh gia TTX cho
DN: Cong cu httu hiéu nham theo déi, danh gia va cai
tién qua trinh TTX; Xdac dinh dugc nhiing khu vyc can
cai tién thong qua viéc so sanh hiéu qua TN&MT qua
thoi gian; Danh gia viéc dat dugc cac muc tiéu va chi
tiéu ddt ra, tt d6 gitp lanh dao cac DN dua ra nhiing
chinh sach pht hgp va hiéu qua.

2. Xay dung va dé xuat BCT giam sat va danh gia
TTX cho DN & Viét Nam

2.1. Xay dung khung ly thuyét BCT
Trén co s§ ndi ham DN va TTX nhu da phén tich

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

& trén gom 2 van dé co ban la danh gia két qua quan ly
va danh gid két qua hoat dong ctia qua trinh van hanh.
Tl d6, nghién ctiu xac dinh nhém tiéu chi gom: Hi¢u
qua hoat dong quan ly, trong d6 nhan manh cac dinh
huéng, cam két ctia DN trong qua trinh thuc hién TTX;

Hiéu qua st dung tai nguyén thién nhién va Giam tac

dong tiéu cuc dén moi trudng (giam viéc phat sinh chat

thai, khi nha kinh va 6 nhiém moi trudng).

Trong tling nhém tiéu chi, nghién ctu ti€p tuc xac
dinh cac tiéu chi cu thé dugc do ludng bai cac chi thi
danh gid, c6 tong s6 14 tiéu chi cu thé gom:

- Vé hiéu qud hoat dong qudn ly theo hudng TTX,
gom cac tiéu chi cu thé vé hiéu qua ap dung cac
chinh sach xanh; tuan thu phap luat vé BVMT; thuc
ddy dau tu xanh va trach nhiém xa hoi/codng dong.

- V@ st dung hiéu qud tai nguyén, cdc tiéu chi cu thé
gom: St dung hiéu qua tai nguyén dat, tai nguyén
nudc, nguyén vat liéu, nang lugng, tai nguyén da
dang sinh hoc va hé sinh thai.

- Vé giam phdt sinh 6 nhiém méi trudng, c6 cac tiéu
chi cu thé: Gidm phat sinh khi thai (gom gidm phat
thai khi nha kinh), chat thai ran; Thuc ddy phat
trién cac san phdm thén thién moi trudng.

2.2. bé xudt BCT

Ra soadt, liét ké cdc chi thi c6 lién quan

Tt cdc nhém tiéu chi da dé xuat & trén, cdc chi thi
lién quan dén giam sat va danh gia viéc thuc hién TTX
ctia DN da dugc xem xét va dé xuat. Viéc dé xuit BCT
nay dugc dua trén cac nghién ctiu quéc t&€ (WBCSD,
2010; UNIDO va UNEP, 2010; OECD, 2011...) cling
nhu mot s6 BCT da nghién ctiu trong nuéc (VCCI,
2016).

Két qué ra soat theo cdc nguyén tic trén, da liét ké
dugc 40 chi thi, phén loai theo 3 nhom tiéu chi chinh
va 12 tiéu chi cu thé vé gidm sat va danh gia TTX cho
cac DN.

Xay dung cdc tiéu chi va lya chon chi thi phii hgp

Sau budc ra soat, 40 chi thi tiép tuc dugc xac dinh
va lua chon dua trén 6 tiéu chi:(i) Tinh phu hgp va cé
y nghia: Chi thi phai phtt hgp v6i muc tiéu chung véi
nhom tiéu chi va tiéu chi cu thé, c6 y nghia cho viéc xac
dinh nhting thiét hai, co hdi cho cai tién va tang hiéu
qua cho qua trinh ra quyét dinh; (ii) Tinh dai dién: Chi
thi phai cé tinh dai dién cao cho nhdm tiéu chi, tiéu chi
cu thé vé giam sat va danh gia DN theo huéng TTX;
(iii)Bdo ddam khd nang so sanh/do luong: Chi thi phai
dam béo tinh théng nhat vé don vi do, cach do... dé c6
thé so sanh/do ludng dugc, tit d6, xac dinh nhiing thay
d6i ctia qua trinh thuc hién huéng dén TTX ctia DN;
(iv) Tinh lién tuc: Chi thi phai cho phép viéc theo doi
nhiing thay d6i qua thai gian; (v) Tinh ré rang: Cac chi
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Mai truong

thi nén rd rang va cu thé dé tranh hiéu 1am; (vi) Tinh
hiéu qud: Chi thi nén don gian, hgp ly d€ ddm bao sy
hiéu qua trong giam sat va danh gia viéc thuc hién qua
trinh TTX cta DN.

Trén co s& nguyén tic trén, két hgp tham vin
chuyén gia, co quan quan ly d€ dé xudt BCT giam sat
va danh gia TTX cho DN phu hgp véi boi canh Viét
Nam. Ddc biét qua tham vén, mot s6 chi thi thuong rat
khé ap dung ¢ Viét Nam do khong san c6 s6 liéu, thim
chi, cting chua c6 nghién ctiu nao tinh toan lugng phat
thai ctia toan bd vong doi san phdm tit qua trinh khai
thac, van chuyén nguyén vat liéu hay qua trinh tiéu thu
va xu ly san phdm sau stt dung nhu Cudng do tiéu thu
ndang lugng cia san phdm; Cuong do phdt thdi khi nha
kinh ciia san phdm... Vi vay, két qua la BCT gidm sat
va danh gia DN san xuét theo huéng TTX dugc dé xuat
gém 25 chi thi, trong d6 dugc phan bs theo 3 nhom
tiéu chi va 10 tiéu chi cu thé 6 Bang 1:

Thu nghiém BCT dé xudt

Dé danh gia tinh kha thi cia ctia BCT dé xudt,
nghién ctiu da tién hanh tht nghiém cho mot s6 DN
san xudt bia & Ha N¢i. Trén co s& cac van dé st dung
TN&MT cuia nganh san xudt bia, moét s6 chi thi dugc
bd sung, chinh stia cho phut hgp v6i nganh san xudt
bia. Vi duy, chét thai rdn nguy hai khong phai 1a vin dé
dang lo ngai ctia nganh. Vi vdy, chi thi Cudng do chat
thdi ran nguy hai bi loai trii. Mat khéc, hién nay, chua
c6 tiéu chi chiing nhan Nhan xanh cho san phdm bia,
vi vay, chi thi Dugc chiing nhan Nhan xanh/Nhan sinh
thai khong nén st dung va moét s6 chi thi khac ciing
dugc can nhic dé phu hgp véi diéu kién thuc t€ & Viét
Nam.

Két qua thu nghiém cho thdy, BCT dé xudt hoan
toan hgp ly, kha thi va la mot cong cu hitu ich cho cac
DN san xudt bia. Qua tht nghiém, nghién ctiu da danh
gid dugc thuc trang mot cach toan dién ciing nhu phén
tich dugc xu hudng ctia qua trinh st dung hiéu qua tai
nguyén va BVMT ctia cac DN san xudt bia. Mat khac,

Bang 1. D€ xudt cac chi thi giam sat va danh gia TTX cho DN

Nhom tiéu chi Céc tiéu chi cu thé

Céc chi thij dé xuat

Hiéu qua hoat

1. Ty 1é muc tiéu, chi tiéu vé st dung hiéu qua TN&MT dat dugc (%)

dong quan ly

2. Ty 1é nha cung cdp c6 hé thdng quan ly moi trudng duge ap dung (%)

theo huéng | H1éu qué dp dung cic chinh

sach mai trudng

3. 6 sang kién vé nang cao hiéu qua st dung TN&MT dugc ap dung (%)

TTX

4. S6 lugng nhan vién dugc dao tao vé nang cao hiéu qua tai nguyén, BVMT (s6
nguoi/nam)

Tuén tht phap luat vé BVMT

5. Ty 1é quan tridc moi trudng, qud trinh thu gom va xt Iy chat thai rdn dat quy chuén
ky thuat/quy dinh vé BVMT (%)

6. S6 vu bi phat do khong tuan tht luit phap luat/cac quy dinh moi truong (S6 vu/
nam)

7. Ty 1é khiéu nai moi truong dugc xt ly/giai quyét (%)

Thuc ddy d4u tu xanh

8. Chi phi dau tu cho cdc du 4n xanh (triéu VND)

9. Lgi nhuan trén von dau tu cho cic du 4n xanh (%)

Trach nhiém xa hoi/cdng dong

10. S6 chuong trinh/hoat dong tham gia cong dong (s6 chuong trinh/hoat dong)

Sti dung hiéu
qua tai nguyén

Sti dung hiéu qua tai nguyén dat

11. Ty 1é dit dugc che pht tu nhién (%)

Sti dung hiéu qua nguyén vit
liéu

12. Cudng d6 st dung nguyén vt liéu (tdn/don vi san phim)

13. Ty 1é nguyén vat liéu tdi ché/tai st dung (%)

14. Cudng d0 st dung nudc (m*/don vi san phim)

St dung hiéu qua va tiét kiém
nang lugng

15. Cudng d6 nang lugng (M]J/don vi san phim)

16. Ty 1é st dung nang lugng sach/tdi tao (%)

Giam phat sinh
6 nhiém moi
trudng

Giam phat sinh nudc thai

17. Cudng d6 nudc thai (m*/don vi san phdm)

18. Ty 1é nudc dugc tai st dung (%)

Gidm phat sinh khi thai

19.Cudng d6 phit thai khi nha kinh (tdn CO, tuong duong/don vi san phdm)

Gidm phit sinh chat thai rin

20. Cudng d¢ chat thai rdn (tdn/don vi san phim)

21. Cudng d¢ chat thai ran nguy hai (t4n/don vi san phim)

22. Ty 1é chat thai dugc téi ché/tai st dung (tdn/don vi sin phim)

23. Ty 1é st dung vat liéu dong goéi dugc tai ché (%)

24. Bugc chling nhdn Nhan xanh/Nhan sinh thai

25. 86 san phim c6 kém theo gidi thiéu vé stt dung va thai bo an toan véi moéi truong
(s6 san phdm/nam)
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nghién ctiu cling chi ra BCT dé xudt chi nén mang tinh
chat khung. Cac DN can tu xay dung va lua chon cac
chi thi giam sat va danh gia phu hop v6i muc tiéu, dic
thu cua tiing DN trong qué trinh chuyén d6i mé hinh
san xudt theo huéng TTX.

3. Két luan

Trén co s kinh nghiém quéc té€ va thuc tién trong
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ABSTRACT

effectiveness of these indicators.

PROPOSING A SET OF INDICATORS FOR MONITORING AND
EVALUATING GREEN GROWTH FOR MANUFACTURERS
IN VIET NAM

Institute of Strategy and Policy on Natural Resources and Environment (ISPONRE)

Inrecent years, the Viet Nam’s economy has achieved remarkable results, especially the robust development
of the business sector. However, under growth pressures, enterprises are not only consuming more natural
resources but also releasing more waste into the environment. Therefore, enterprises need to be coupled with
the greening of production towards green growth, particularly in the current context of many competitive
factors. This research attempts to propose a set of indicators for monitoring and evaluating green growth
for manufacturers in Viet Nam. Based on international experiences and domestic conditions, the research
has clarified the concept of business and green growth. Based on that, the research has proposed a set of 25
indicators, classified under three major criteria and 12 specific criteria. Moreover, the research has also tested
the indicators on a number of beer producers in Ha Noi. The results have demonstrated the applicability and

Key words: Green growth, consumption of natural resources, environmetal pollution, indicators.

Hoang Hong Hanh
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) Moi truong

NGHIEN CUU XAY DUNG QUY TRINH DANH GIA
RUIRO CAY NGO BIEN pOI GEN KHANG SAU
pOI VI MOI TRUGNG VA DA DANG SINH HOC
0 VIET NAM

Ngo6 Xuan Quy |(1)
Pham Anh Cuong
Nguyén Thi Thanh Thuay?

TOM TAT

Quy trinh danh gid rai ro (PGRR) ciy ngd bién ddi gen khang sau (CNBDGKS) d6i véi moi truong va da
dang sinh hoc (PDSH) & Viét Nam dugc xay dung dua trén cac noi dung va tiéu chi danh gia rui ro da dugc
xac dinh. Quy trinh gom 6 budc (Budc 1: Hinh thanh van dé, xac dinh nguy co va dé xuat ndi dung danh gia
rui ro ciy ngd bién doi gen khéng sdu d6i véi moi trudng va DDSH trong diéu kién ctia Viét Nam. Budc 2: Thu
thap thong tin, x4y dung co s& dii liéu nén vé ciy ng6. Bude 3: Xac dinh cac tiéu chi PGRR CNBDGKS déi véi
mdi trudng va DPDSH. Budc 4: Danh gid rai ro CNBDGKS trong diéu kién & Viét Nam. Bude 5: Panh gid téng
thé rai ro cia CNBDGKS d6i v6i moi trudng va DPDSH. Bude 6: Quén ly téng thé rai ro CNBDGKS déi véi
mdi trudng va PDSH). Cac budc c6 méi quan hé chit ché véi nhau nham dam béo tinh thong nhét, t6ng thé
ctia Quy trinh. Quy trinh nay gitp cac nha khoa hoc, nha quan ly trong qua trinh DGRR ngoai déng rudng,
xem xét ho so cac su kién cay trong bién ddi gen ndi chung va CNBDGKS ndi riéng 6 Viét Nam.

T khoa: Cdy ngo bién doi gen, quy trinh danh gid rii ro, an toan sinh hoc, DDSH.

1. Diat van dé

Theo Bdo cdo cua Co quan dich vu qudc té vé
khuyén khich ting dung cong nghé sinh hoc nong
nghiép (ISAAA) nam 2015 (ISAAA, 2015), da c6 70
qudc gia cho phép trong, nhap khau, st dung va khao
nghiém cay trong bién d6i gen va 181 triéu ha cay
trong bién do6i gen dugc canh tac trén toan céu, tang
hon 6 triéu ha so v6i ndm 2014. Viét Nam la qudc
gia thd 23 cho phép trong ciy trong bién doéi gen.
Cac su kién ngd bién ddi gen dugc cidp Gidy chiing
nhan an toan sinh hoc (trong do6 c6 2 su kién ngo
bién d6i gen khang sau) & Viét Nam da dugc danh
gia rai ro (DGRR) trong diéu kién ctia Viét Nam va
qua Hoi dong An toan sinh hoc quéc gia xem xét
Ho so cdp Gidy chiing nhén an toan sinh hoc. Nhiéu
qudc gia va té chtic c6 uy tin trén thé gidi, dic biét

! Cuc Bdo ton Da dang sinh hoc, Téng cuc Moi truong
2 B0 Nong nghiép va Phdt trién nong thon

64 Chuyén dé |, thang 4 nam 2017

la Nghi dinh thu Cartagena v¢€ an toan sinh hoc da
dua ra cdc mo hinh/quy trinh DGRR cay trong bién
doi gen va hién dang dugc dp dung cho viéc PGRR
cac su kién ngo bién do6i gen & Viét Nam. Danh gid
qua trinh DGRR cac sy kién ngd bién déi gen ngoai
dong rudng va trén ho so cho thdy, chua c6 mot quy
trinh riéng cho Viét Nam d€ DGRR cay trong bién
d6i gen noéi chung va cay ngo bién déi gen ndi riéng.
Diéu nay dan dén sy thiéu thong nhat trong ca qua
trinh DGRR céy trong bién d6i gen, tu danh gia xin
cdp phép khao nghiém, danh gid ngoai dong rudng,
danh gia ho so két qua khao nghiém, danh gid ho so
cdp Gidy chiing nhén an toan sinh hoc. Do véy, viéc
xay dung quy trinh DGRR cay trong bién ddi gen la
can thiét. Tuy nhién, day 1a moét noi dung rong va



yéu cau ham lugng khoa hoc cao; hon niia, hién
nay, 6 Viét Nam mdi chi dua cac sy kién ngd bién
do6i gen vao moi trudng nén nghién cdu nay lua
chon doi tugng cay ngd mang su kién khang sau.
2. Phuong phap nghién ctiu va cach tiép can
2.1. Phuong phdp xdy dung

Quy trinh danh gid rai ro cay ng6 bién ddi gen
khang sau doi véi moi truong va DPDSH & Viét
Nam dugc xay dung dua trén cac phuong phap
sau:

Phuiong phdp ké thtia: Quy trinh danh gia rai
ro CNBDGKS déi véi moi truong va DDSH &
Viét Nam dugc xay dung ké thuia cac quy trinh/
md hinh/cich tiép can DGRR sinh vat bién d6i
gen cua cac qudc gia, té chiic ¢6 uy tin trén thé
giéi. Quy trinh da ké thuia cac két qua xac dinh
ndi dung va tiéu chi DPGRR cay ngo bién ddi gen
khang sau.

Phuiong phdp phan tich, tong hgp: Trén co s&
nhiing ndi dung da ké thiia, nghién ctiu da phan
tich tong hop d€ dua ra cac budc trong quy trinh
nhim dam bdo tinh khoa hoc, logic va kha thi
trén thuc té.

KET QUA NGHIEN CUU KHOA HOC
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Phuong phdp so sanh: D€ danh gid rui ro
CNBDGKS d6i v6i méi truong va PDSH dugc
dya trén phuong phdp so sanh tuong duong,
nghia la CNBDGKS dugc trong véi giong ngd
nén trong cung diéu kién d€ so sanh cic tac dong
cta chung véi moi trudng va DPDSH. Day ciing
la phuong phap hiéu qua va phd bién d€ DGRR.

2.2. Cdch tiép can

Co quan an toan thuc phdam Chau Au (EFSA,
2010) da dua ra huéng dan danh gia rai ro moi
truong cta cay trong bién doi gen. Hién nay,
Hudng dan nay da va dang dugc nhiéu qudc gia ap
dung d€ danh gia rui ro cay trong bién déi gen doi
v6i moi truong va DDSH, trong d6 c¢6 Viét Nam.
Hudng dan da dé xudt mo hinh danh gid rui ro cay
trong bién do6i gen do6i véi moi truong va DPDSH
gom 6 budc theo nhu Hinh 1.

3. Két qua va thao luan

Nghién ctiu da xay dung dugc quy trinh danh
gid rui ro CNBDGKS d6i véi moi truong va PDSH
& Viét Nam gom 6 budc: Bude 1: Hinh thanh van
dé, xac dinh nguy co va dé xudt ndi dung danh gia
rli ro cdy ngd bién ddi gen khang sau d6i véi moi
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A Hinh 1. M6 hinh ddnh gid rii ro cdy trong bién déi gen déi véi moi trudng va PDSH

Chuyén dé |, thang 4 nam 2017 | 65



66

¢ Méi trusng

truong va DDSH trong diéu kién ctia Viét Nam.
Budc 2: Thu thap thong tin, xay dung co s& di
liéu nén vé ciy ngd. Budc 3: Xac dinh cac tiéu chi
DGRR CNBDGKS d6i v6i moi truong va DPDSH.
Budc 4: Danh gia rai ro CNBDGKS trong diéu
kién & Viét Nam. Budc 5: Panh gid tong thé rai
ro cia CNBDGKS d6i v6i moi truong va DPDSH.
Budc 6: Quan ly téng thé rui ro CNBDGKS doi
v6i moi triuong va DPDSH.

3.1. Hinh thanh vdn dé, xdc dinh nguy co
va dé xudt noi dung ddanh gid rii ro CNBDGKS
doi v6i moi truong va DDSH trong diéu kién ciia
Viét Nam

Budc nay gom 2 ndi dung 1 hinh thanh vin dé
va xac dinh nguy co dé€ dé xuit ndi dung danh gia
rai ro CNBDGKS doéi v6i moi truong va PDSH
trong diéu ki¢n ctia Viét Nam.

Theo nhu moé hinh dugc dé xuit dp dung,
ndi dung hinh thanh van dé dugc bao gom ca
xac dinh cac nguy co anh hudng tiéu cuc cta
CNBDGKS d6i v6i moi trudng va DDSH. Trong
ndi dung nay, tat ca cac cau hoi lién quan dén
rai ro cia CNBDGKS can dugc xac dinh. Viéc
hinh thanh vén dé giup qua trinh danh gia rai
ro dugc minh bach trén co s& nhiing gia thuyét
dat ra. Noi dung cuia hinh thanh van dé gom xac
dinh cac dac diém ctia CNBDGKS c¢6 kha nang
gy ra tac dong tiéu cuc tiém 4n t6i moi trudng
(hay con goi la nhiing nguy co) xac dinh ban
chét ctia cac tac dong, xac dinh cac con duong
phoi nhiém tdc dong tiéu cuc dén moi truong
va DDSH ctia CNBDGKS. Hinh thanh vén dé
nay ciing yéu cau xac dinh nhiing diém danh gia
cudi cung va thiét 1ap cac gia thuyét cu thé dé
yéu ciu bs sung va danh gia di liéu trong nhiing
budc DGRR ti€p theo (nhu dic di€ém nguy co va
phoi nhiém cta cdy trong bién d6i gen). Trong
qua trinh nay, ca kién thtic khoa hoc va nhiing
khodng trong vé hiéu biét (vi du nhu nhiing vin
dé chua chic chin vé khoa hoc) can dugc xem
xét. Co quan BVMT ctia My da dua ra dinh nghia
vé diém danh gia cudi cung la “Mot di€ém danh
gia cudi cung la mot sy mot sy dién dat ro rang
veé gia tri moi truong dugc bao vé mot cach hiéu
qud” (US, 1998). Hinh thanh vin dé bat dau tu
xac dinh cac nguy co ctia CNBDGKS va viéc
dua vao canh tic. Viéc so sdnh cic dic diém cta
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CNBDGKS v6i dic diém cua cdy trong d6i ching
c6 thé xac dinh nhiing khac biét trong CNBDGKS
c6 thé gay ra cac nguy co. Nhiing khac biét nay
dugc xdc dinh trong hinh thanh vin dé nham tip
trung DGRR madi trudng vao nhiing hau qua moi
truong tiém 4n cta nhiing khac biét nay. Trong
do, mot vai khac biét c6 thé khong lién quan dé
danh gia, nhiing khac biét con lai can dugc danh
gid nhiing tiém 4n ctia chung giy ra nguy co. Sau
khi xac dinh cac nguy co va tac dong tiéu cuc tiém
4n dén moi truong cin xem xét thong tin san co6
vé kha nang phoi nhiém cta cay trong bién doi
gen v6i moi truong. Thong tin xem xét trong hinh
thanh van dé gom nhiéu dang nhu: cac tai liéu
khoa hoc xuit bén, quan diém khoa hoc va quan
diém chuyén gia, di liéu nghién cdu.

Trén co sd dic diém ctia CNBDGKS cé kha
ning gay ra tic dong tiéu cyc tiém 4n t6i moi
truong va DPDSH & Viét Nam, da xac dinh dugc
cac nguy co sau: (1) Nguy co troi gen, co dai héa
va su ton tai dai ding hodc tré thanh lodi xAm
lan cia CNBDGKS; (2) Nguy co anh hudng cta
CNBDGKS d6ivéicacsinh vatkhong chtu dich; (3)
Nguy co tac dong tiéu cuc qua lai gitta CNBDGKS
v6i sinh vat dich; (4) Nguy co anh hudng xau
cta bién phap canh tic méi CNBDGKS dén moi
truong va DPDSH. Déy ciing chinh la nhiing néi
dung can phai thuc hién trong PGRR CNBDGKS
doi véi moi trudng va DDSH trong diéu kién ctia
Viét Nam.

Nhiing ndi dung dé xudt & trén hoan toan
pht hop véi xu thé tiép cin chung cua thé gisi vé
DGRR cay trong bién déi gen d6i véi moi trudng.
CNBDGKS la doi tugng dugc thuong mai hoa
toan cau nhiéu nhat, tuy nhién thuong cé nhiéu
hon mét tinh trang khang sdu. Doéi tugng nay
cing dugc ti€p can DGRR d6i v6i mai truong
theo cac noi dung trén. Déi véi Viét Nam, cac noi
dung dé xudt nay phu hgp véi quy dinh phap luat
cua Viét Nam. Pén nay, Viét Nam da c6 4 sy kién
ngd bién do6i gen dugc cip Gidy chiing nhin an
toan sinh hoc. Viéc PGRR cac sy kién nay trong
diéu kién cua Viét Nam cing nhu xem xét ho so
ctua Hoi dong an toan sinh hoc quoc gia déu dua
trén cac ndi dung trén.

Viéc danh gia tiing noéi dung trén nhu thé nao
sé dugc cu théhda ¢ nhiing bude sau cia quy trinh.



3.2. Thu thdp théng tin, xdy dung co sé dir
liéu nén vé cay ngo

Viéc thu thap thong tin dé xay dung co so dit
lidu nén cdy ngd dé phuc vu PGRR va quan ly
rii ro CNBPGKS d6i véi méi truong va DDSH.
Do vdy, co ban dit liéu thu thap cin bam sat 4
noi dung DPGRR CNBDGKS dugc dé xuit trong
bude 1. Viée xay dung co so dir liéu nén vé cay
ngd c6 tinh chat dong nghia 1a dir lidu lién tuc
duogc bo sung dé trong sudt qua trinh DGRR va
sau nay la quan ly rai ro CNBDGKS. Xay dung
co s& dit liéu nén ciy ngd can tip trung vao cac
ndi dung sau: Dit liéu vé cac protein khang sau
clia cdy ngd bién d6i gen, dit liéu vé sinh thai
ciy ngd, dir lidu vé sinh vat cho gen va qué trinh
chuyén gen vao cay ngé; dir liéu vé con tring
lién quan dén cay ngd bién doi gen khang sau, dir
lidu vé vi sinh vét dat lién quan dén CNBDGKS.

3.3. Xdc dinh cdc tiéu chi danh gid rii ro
CNBDGKS doi véi méi truong va DDSH

Trén co s¢ 4 ndi dung DPGRR CNBDGKS doi
v6i moi truong va DPDSH 6 budc 1, cac tiéu chi
DGRR dugc xdy dung trén co sd kich ban/gia
thuyét c6 thé xdy ra. Két qua da xac dinh dugc 4
nhdm tiéu chi 16n vé6i 9 tiéu chi nho, cu thé nhu
sau:

Nhém tiéu chi 1: Banh gia nguy co troi gen,
c6 dai hoa va sy ton tai dai ddng hodc trd thanh
loai xam lan ctia CNBDGKS. Gém 6 tiéu chi:
Tiéu chi 1.1: Khao nghiém tinh khac biét (dac
tinh ndy mam, kiéu hinh, ra hoa, trudng thanh,
chiéu cao céy...) cia CNBDGKS véi d6i chiing;
Tiéu chi 1.2: Danh gia tinh khéac biét (dac tinh
ndy mam, kiéu hinh, ra hoa, trudng thanh,
chiéu cao cay...) ctia cay ng6 bién doi gen trong
khao nghiém vu Dong; Tiéu chi 1.3: Theo doi
qud trinh tung phin caia CNBDG véi cac loai
thuc vat séng xung quanh. Theo doéi, danh gia
thoi gian ra hoa cia CNBDGKS va cay ng6 doi
chiing; Tiéu chi 1.4: So sanh thoi gian song trong
moi truong cia CNBDGKS va cay ngo6 doi chiing
sau thu hoach; Tiéu chi 1.5: Theo doi viéc ting
kich thudc quan thé CNBDGKS; Tiéu chi 1.6:
So sanh trinh ty ADN doan gen quy dinh tinh
trang khang sau dugc chén vao cay ngo6 véi ADN
téng s6 ctia quan thé vi sinh vét trong dat; Kiém
tra sy xudt hién ctia gen khang khang sinh trong
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quén thé vi sinh vat dit; Kiém tra sy xudt hién
cua thu6c khang sinh trong moi trudng nhén.

Nhom tiéu chi 2: Panh gia nguy co anh hudng
cua CNBDGKS do6i véi cac sinh vat khong chu
dich trong hé sinh thai cia Viét Nam. Gom 1 tiéu
chi: Tiéu chi 2.1. Panh gid cdc loai khong chu
dich: Nhém con trung an thuc vat (Rép mudi
ngd, Ray chdng canh, Bo tri, Bo 1a 4 vét, Mot
ngd dau dai, Sdu rém duong chi do, Sau xanh,
Sau cén gié, Sdu xam); Nhom con trung dn dong
vat (Canh cling ngan, Bo rua Nhat Ban, Bo ria 6
chdm, Nhén luéi, Nhén bung nhon, Bo dudi kim,
Rudi an rép); Nhom sinh vét ky sinh (Ong mat
do, Ruoi ky sinh sdu duc than, Ong ky sinh rép,
Ong den kén trang); Nhom sinh vat thu phan
(Ong méat); Nhom sinh vat/qua trinh phan huay
(Giun dat, Méi, Cuén chiéu, Bo dudi bat, Giun
tron, Ve bét); Nhom vi khuén vung ré (Ndm ré);
Qua trinh gidi phong CO_; Qua trinh khoang hoa
Ni to; Ham lugng lignin; Vi sinh vat hi€u khi
tong s6; Vi sinh véat phan huay photphat kho tan;
Vi sinh vat phan giai xenluloza; Vi nim t6ng s;
Vi sinh vat c6 dinh Nito.

Nhom tiéu chi 3: Panh gia tdc dong qua lai
gitta CNBDGKS véi sinh vat dich. Gom 1 tiéu
chi: Tiéu chi 3.1: X4y dung chién lugc quan ly
tinh khang d6i véi sinh vét dich.

Nhém tiéu chi 4: Panh gia anh hudng cta
cac bién phap canh tac méi CNBDGKS dén moi
truong va PDSH. Gom 1 tiéu chi: Tiéu chi 4.1: So
sanh, danh gia cac bién phap ky thuét canh tac
CNBDGKS véi giong ngo6 doi chiing trong sudt
qué trinh khao nghiém dién hep va dién rong.
Bién dong quan thé sinh vat dich va thién dich
cta chiing trong thoi gian canh taic CNBDGKS va
ca trong truong hop luan canh cdy trong. Su thay
doi trong Chuong trinh quan ly dich hai tong
hop (IPM) trén hé sinh thai canh taic CNBDGKS.
Giam sat viéc stt dung thudc trii sdu trong hé sinh
thai canh tac CNBDGKS.

3.4. Ddnh gid rii ro CNBDGKS doi véi méi
truong va DDSH

banh gid rai ro CNBDGKS d6i v6i méi trudng
va DDSH trong diéu kién cua Viét Nam dugc dua
trén 9 tiéu chi da dugc xac dinh & budc 3. Moi tiéu
chi sé xac dinh céc chi tiéu cu thé phuc vu cho
qué trinh DGRR, cu thé trong Bang 1 dudi day.
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Bang 1. Tiéu chi danh gia rii ro CNBPGKS d6i véi méi trwong va PDSH

Tiéu chi danh gia

Chi tiéu danh gia

Tiéu chil.1

So sanh dic tinh ny mam, kiéu hinh, ra hoa, truéng thanh, chiéu cao ciy cia CNBDGKS véi d6i
chiing.

Tiéuchi 1.2

So sanh dic tinh ndy mam, kiéu hinh, ra hoa, truéng thanh, chiéu cao ciy chia CNBDGKS v6i doi
chiling trong it nhét 1 vu dong.

Tiéu chi 1.3

- So sanh thoi gian tung phan ctia CNBDG véi cdc loai thuic vat s6ng xung quanh.
- So sanh thoi gian ra hoa cia CNBDGKS va cay ngd d6i ching.

Tiéu chi 1.4

So sanh thai gian séng trong moi trudng cia CNBDGKS va ciy ngd ddi chiing sau thu hoach

Tiéu chi 1.5

Panh gia ty 1¢ hat gi6ng ngd dugc phat trién binh thudng va hat giéng ngd dugc gieo.

Tiéu chi 1.6

- So sanh trinh ty ADN doan gen quy dinh tinh trang khang sau dugc chén vao ciy ngd véi ADN
téng s6 ctia quén thé vi sinh vat trong dt.

- Kiém tra sy xudt hién ctia gen khang khang sinh trong quén thé vi sinh vat dat.

- Kiém tra sy xudt hién ctia thudc khang sinh trong moi trudng nhéan.

Tiéu chi 2.1

*) So sanh cac chi s6 DDSH trong khao nghiém dién hep va dién réng cac loai:

- Nhém con trung dn thic vat: Rép mudi ngd, Ry chéng canh, Bo tri, Bo 14 4 vét, Mot ngd dau dai,
S&u rém dudng chi do, Sdu xanh, Siu can gié, Sau xdm.

- Nhém con trimg dan dong vat: Canh cling ngan, Bo riia Nhét Ban, Bo rtia 6 chdm, Nhén lu6i, Nhén
bung nhon, Bo dudi kim, Rudi an rép.

- Nhém sinh vt ky sinh: Ong mat do, Ruéi ky sinh sdu duc than, Ong ky sinh rép, Ong den kén
trang.

- Nhém sinh vt thy phdn: Ong mét.

- Nhém sinh vat/qud trinh phédn hity: Giun dat, Méi, Cuén chiéu, Bo dudi bat, Giun tron, Ve bét.
*) So sdnh cac qua trinh/ham lugng/mat d6 trong phong thi nghiém: Nhém vi khuén viing ré, Ndm
ré, Qua trinh giai phong CO,, Qua trinh khoang hoéa Ni to, Ham lugng lignin, Vi sinh vat hiéu khi
téng s6, Vi sinh vat phan hay photphat kho tan, Vi sinh vat phén giai xenluloza, Vi nim tdng sd,
Vi sinh vat ¢6 dinh Ni to.

Tiéu chi 3.1

- So sanh kich thuéc quan thé sinh vat dich gitta CNBDGKS va cay ngd déi chiing.
- Xay dung chién lugc quan ly tinh khiang d6i véi sinh vat dich.

Tiéu chi4.1

- So sanh, danh gia cdc bién phap ky thuat canh tdic CNBDGKS véi giong ngd d6i chiing trong subt
qua trinh khao nghiém dién hep va dién rong.

- Bién dong quan thé sinh vat dich va thién dich cta ching trong théi gian canh tic CNBDGKS va
ca trong trudng hop luin canh cdy trong.

- Su thay d6i trong Chuong trinh quén ly dich hai t6ng hgp (IPM) trén hé sinh thdi canh tc
CNBDGKS.

- Viéc st dung thudc trii sau trong hé sinh thai canh tac CNBDGKS.

Viéc danh gia cac chi tiéu trén dugc thuc hién
cht yéu trong giai doan khao nghiém dién hep va
dién réng, mot s6 ndi dung dugc thuc hién trong
phong thi nghiém. Trong budc 4, di liéu thu thap
dugc cin dugc tiép tuc bé sung vao co s¢ dit liéu nén.

3.5. Ddnh gid tong thé rii ro cia CNBDGKS
doi v6i méi truong va DPDSH

banh gid rui ro tong thé la tdng hgp cac két qua
danh gia rui ro theo cdc tiéu chi & budc 4. Cac két
qua nay c6 théla dinh tinh hodc dinh lugng. Truong
hop xdc dinh dugc nhiing rai ro can lam r6 ban chét
va d¢ 16n ctia nhiing van dé chua chic chan gan véi
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cac rhi ro nay. Néu rti ro dugc chdp nhén thi can
lam r6 tai sao nhiing miic d¢ rui ro c¢6 thé chip nhan
dugc va ké hoach quan ly, gidm sat nhiing rai ro nay
nhu thé nao sau khi dugc giai phong ra moi trudng.
3.6. Quan ly tong thé rii ro CNBDGKS doi véi
moi truong va DDSH
Quan ly tng thé rhi ro cia CNBDGKS déi véi
moi truong va PDSH dugc dua trén két qua DPGRR
tong thé & budc trén. Quan ly tong thé rui ro cta
CNBDGKS bao gom cac ké hoach quan ly rai ro
dugc xac dinh & budc 5. O bude 5 va budc 6, co s6
dii liéu nén can dugc st dung dé phuc vu viéc PGRR



va quan ly rti ro tong thé tic dong cia CNBDGKS
doéi v6i moi trudng va DPDSH. Hién nay theo cac
Quyét dinh cdp Gidy ching nhan an toan sinh hoc
cac su kién ng6 bién doi gen ¢ Viét Nam mang tinh
trang khang siu chi c¢6 yéu cau cu thé la x4y dung
ké hoach chi tiét quan ly tinh khang d6i véi sinh vét
dich. Ngoai ra la cac yéu cau chung vé dam bao an
toan sinh hoc, kiém soat khi xay ra su ¢, c6 thong
tin khoa hoc méi doi véi cac su kién ngd co6 tinh
trang khdng sau nay.

4. Két luin va kién nghi

4.1. Két lugn

Quy trinh PGRR CNBDGKS d6i v6i moi trudng
va DDSH (sau day goi tat la Quy trinh) dugc xay
dung trén co s& cac noi dung va tiéu chi PGRR cu
thé. Quy trinh dugc xac dinh gébm 6 budc theo tuin
tu, tuy nhién trong qua trinh thuc hién tting budc
cling can xem xét cac bude khac 6 lién quan dé€ dam
bdo tinh toan ven va linh hoat cia m¢t quy trinh.
Vi du: Sau budc thu thap co s& dii liéu nén, budc
danh gid rti ro sé ti€p tuc cap nhat di liéu, danh gia

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

nhiing thiéu hut vé dii liéu nén; trudng hop can thiét
c6 thé€ xem xét thém cach thiic xac dinh vén dé ciing
nhu cac ndi dung danh gia rti ro dugc xac dinh &
budc 1.

Doi tugng st dung Quy trinh nay la nhiing nguoi
truc tiép thuc hién DGRR cac su kién ngd bién ddi
gen khang sdu trén dong rudng; ngudi danh gia ho
s0; ngudi quan ly. Viéc tham gia cta ciac doi tugng
nay trong qua trinh cip Gidy ching nhan an toan
sinh hoc cac sy kién ngo bién do6i gen khang sdu theo
tiing giai doan khac nhau, tit khao nghiém dién hep,
dién rong va xem xét ho so cong nhan két qua khao
nghiém, cdp Gidy chiing nhan an toan sinh hoc. Do
vay, khi c6 sy thong nhat vé Quy trinh, viéc PGRR
CNBDGKS sé dugc thuc hién minh bach, t6ng thé,
tranh nhiing thi€éu hut vé yéu cdu DGRR bd sung,
dac biét 1a ngoai dong rudng.

Quy trinh nay ciing 1a co s6 dé xem xét, phat
trién cho cac su kién ngo bién ddi gen mang nhiéu
hon mét sy kién khang sau.
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4.2. Kién nghi
Quy trinh PGRR CNBDGKS déi v6i méi trudng Co 56 dit li¢u nén v€ cay ng6 1 hét siic quan trong
va DDSH dugc x4y dung cho d6i tugng cu thé, trong khi thic hién Quy trinh. Do véy, trudc khi thyc hién
khi d6 trén thuc t€ cic cay trong dang dugc thuong ~ Quy tr inh néu dit liéu dugc chuén bi ddy du sé giup
mai héa hau hét déu mang 2 tinh trang. Do vay, quy cho tling néi dung cta Quy trinh dugc thuc hi¢n
trinh nay cin dugc ti€p tuc khai quat hoa d€ dua vao mot cdch minh bach va ddng tin ciym
cac van ban quy pham phap luét.
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ESTABLISHING THE PROCEDURE TO ASSESS THE IMPACTS OF
GENETICALLY MODIFIED INSECT RESISTANT CORN ON THE
ENVIRONMENT AND BIODIVERSITY IN VIET NAM

Ngo Xuan Quy, Pham Anh Cudng

Biodiversity Conservation Agency, Viet Nam Environment Administration - VEA

Nguyén Thi Thanh Thay

Department of Science, Technology and Environment, Ministry of Agriculture and Rural Development
ABSTRACT

The risk assessment procedure for genetically modified insect resistant corn (GM corn) to the environment
and biodiversity in Viet Nam is desgned based on identified contents and risk assessment criteria. The
procedure consists of six steps; Step 1: Problem formulation, risk identification and risk assessment contents
for GM corn to the environment and biodiversity in the condition of Viet Nam; Step 2: Information collection,
establishment of baseline data on corns; Step 3: Designing criteria for risk assessment of GM corn to the
environment and biodiversity; Step 4: Risk assessment of GM corn in Viet Nam conditions; Step 5: Overal risk
assessment of GM corn to the environment and biodiversity; Step 6: Overall risk management of GM corn to
the environment and biodiversity. These steps are closely linked to ensure the consistency and comprehension
of the procedure. The procedure supports scientists and managers in risk assessment in the fields, reviewing
proposals of GM plants in general and GM corn in particular in Viet Nam.

Keyword: GM corn, biosafety, risk assessment procedure, biodiversity.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

PHAN BO KIM LOAI NANG TRONG TRAM TiCH BAI
TRIEU TAI BAI NUOI NGHEU XA TAN THANH,
GO CONG DONG, TIEN GIANG

Nguyén Mai Lan |(1)

Tran Quéc Cudng

TOM TAT

ra cac KLN dén tui cac nguon khac nhau.

Nghién ctiu vé€ sy phan b6 kim loai ning (KLN) trong cdc mau tram tich bai triéu dugc thyc hién tai khu
vuic bai nu6i nghéu xa Tan Thanh, huyén Go Cong Pong, tinh Tién Giang. Cac KLN (Cr, Co, Pb, As, Zn, Cd)
trong cac phéan 16p tram tich (0 - 2 cm va 20 - 40 cm) da dugc phan tich bai thiét bi ICP-MS. Cac két qua thu
dugc cho thdy, hoat dong tiéu hda ctia nghéu hodc qua trinh phén hay sinh hoc phan thit va 16p vo nghéu cé
kha nang gay anh hudng dén ham lugng cac KLN hién dién trong tram tich. Chi s6 lam giau (EF) va chi s6
tich lay dia chit (Igeo) cho thdy, ham lugng Kém (Zn) tuy kha cao trong cdc mau phén tich nhung muc d6 6
nhiém lai thip hon so v6i Asen (As) va Cadimi (Cd). Gid tri EF va Igeo cao ctia Cd tai phan 16p trén cta cac
mau phén tich chi ra mtic d6 6 nhiém tai bai nudi nghéu. Ma tran tuong quan gitia cic KLN dugc thiét lap chi

Tu khoa: Kim logi ndng, trdm tich, EF, Igeo, bai nudi nghéu, ma tran tuong quan.

1. Gidi thiéu chung

Sau Trung Qudc va An Do, Viét Nam dting thi ba
trén thé giéi trong linh vic nudi hai san véi miic taing
trudng ngay cang manh mé. Véi duong bo bién dai
hon 3200 km ctung hon 3000 dao 16n nho, lanh hai caa
Viét Nam dugc chia lam 4 khu vuc: Bac, Trung, Dong
Nam va Tay Nam; trong d6 70% san lugng nudi hai
san cua Viét Nam dén tii khu vyc phia Nam - dong
bing song Mé - kong (MOFI, 2006). V6i lgi thé hon
700 km dudng b bién, dong bang song Mé-kong dugc
coi nhu nong truong 16n ctia nghé nudi tom va cac loai
nghéu so. Tuy nhién trong vai thap nién qua da xay
ra cac hién tugng nghéu chét hang loat trén dién rong
tai khu vuc nay. Theo cac nghién ctiu so bo ban dau,
6 nhiém moi trudng dugc coi 1a nguyén nhén gay ra
hién tugng trén.

Véi ddc tinh phtc tap va linh dong (Morris et al.
1995), méi trudng ctia sdng va ven bién rit dé bi anh
hudng bédi cac ngudn phat thai do con ngudi gay ra.
Trong s6 cic chit 6 nhiém phat thai ra moi trudng,
KLN la mot trong cac chat chi thi chinh dé danh gia
muc d¢ 6 nhiém. Phin 16n cac KLN khong c6 kha
nang phan hiy boi cdc qua trinh sinh hoc hay hoéa hoc.

'Vién Dia chdt, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Chung dé dang tich tu lai dudi ddy hodc bi van chuyén
di theo dong chay. Phan 16n cac KLN trong danh sach
cta US-EPA thi bén viing va c6 thé bi tich tu lai trong
16p tram tich hodc bi tich tu béi cac sinh vat song duéi
nudc (Salomons, 1984). KLN tich tu trong tram tich sé
gy ra cac anh hudng 1én hé sinh thai bai dac tinh dé
xam nhép vao chudi thic an (Beijer, 1986). Dic biét
v6i cac sinh vat 16p hai manh vé nhu nghéu st dung
tram tich nhu nguon cung cdp thic dn, sé tich tu KLN
vao co thé. Do vay, viéc danh gid miic d6 6 nhiém KLN
trong 16p tram tich dong vai tro quan trong trong viéc
kiém soat 6 nhiém moi trudng boi ddc tinh doc, khong
phan hty va kha néng tich tu sinh hoc ctia chung
(UNEP/FAO/WHO 1996).

2. Phuong phap nghién ciu

2.1. Pham vi nghién ciiu

Pham vi nghién ctiu dugc khoanh vung tii 4p Den
Do dén khu vyc nghi duéng T4an Thanh thudc xa Tan
Thanh, huyén Go Cong DPong, tinh Tién Giang véi
dién tich mat nudc vao khoang 2000 ha. Muc nudc
triéu tai khu vuc nay dao dong tu 0,6m xudng dén -
6,0 m. Cac mau tram tich dugc thu thap boi phuong
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¢ Méi trusng

phép 6ng phong trong luc véi chiéu dai 1m. Cac diém
14y mau gom: P8 (106° 46’ 57.8316”/10° 17° 19.806”)
va P10 (106° 46’ 44.37487/10° 16’ 53.1912”) thudc
pham vi nuéi nghéu giéng; P9 (106° 46’ 52.3992/10°
177 6.3276”) thudc pham vi nuo6i nghéu da dugc thu
hoach; va P11 (106° 46’ 27.7608”/10° 16’ 38.442”) ndm
trong gianh gidi gitita cac canh dong nuoi nghéu (Hinh
1). Cong tac thu thap ldy mau dugc thuc hién va mua
kho thang tu.

A Hinh 1.Vi tri cdc diém ldy mdu - Tan Thanh, Go Cong
Déng, Tién Giang

2.2. Qud trinh ldy mau va phan tich
Nghién ctiu tdp trung vao I6p tram tich mdt (0 - 40
cm) bai triéu. Pay la 16p tram tich phan anh muc 46 6
nhiém hién tai (Salomons, 1984; Forstner, 1989). Phin
16p nay ciing 1a moi truong song ctia nghéu. Nghéu
phat trién, thuc hién qua trinh tiéu héa va chét tai do
sau 20cm do d6 16i tram tich sau khi thu théap sé dugc
chia thanh hai phén (0 - 20cm) va (20 - 40cm), va dugc
trit & 4°C. Mau dugc gia cong theo phuong phap Jarvis
(1992), sau d6 dugc phan tich bang thiét bi ICP-MS tai
phong thi nghiém ctia Vién Dbia chit nham xac dinh
ham lugng KLN trong moéi phan 16p mau.
2.3. Phan tich dii liéu
Viéc danh gia muc d¢ tich tu 6 nhiém ctia cac KLN
tai bai nuo6i nghéu dua vao hé s6 lam giau EF va chi s6
tich tu dia chat Igeo.

Hé s6 lam giau EF dugc tinh theo cong thtic cta
Kehrig (2003):

Trong do,

Cn : Ham lugng KLN trong mau phén tich;

Cref: Ham lugng KLN d6i sanh trong mau phan tich;

Bn : Ham lugng cac KLN nghién ctiu hién dién
trong 16p vo trai dat;

Bref : Ham lugng KLN d6i sanh hién dién trong
16p vo trai dat;

Trong nghién ctu nay, sat (Fe) dugc sti dung nhu
KLN d6i sanh (Tippie, 1984). 5 mtic d¢ lam giau EF tu
rit ngheo dén cuc giau cua Surgirtha (2009) dugc st
dung dé d6i sanh véi cac két qua tinh toan.

Chi s6 tich tu dia chat (Igeo) ciing dugc tinh toan
dé do luong muic d6 6 nhiém cta trdm tich theo cong
thiic ctia Muller (1979):

(2)

Trong do, Cn: Ham lugng KLN trong mau phén tich;

Bn: GiatrinénctiaKLNphantichtronglépvotraidat;

Hiéng s6 1,5 dugc sti dung phu thudc vao su khac
nhau ctia moéi truong nghién ctiu do cac phat thai nhan
tao (Loska, 2004). 6 mtic d¢ Igeo dugc xdc dinh bdi
Forstner (1990) phan loai tit khong 6 nhiém dén cuc 6
nhiém dugc st dung dé d6i sainh v6i két qua nghién ctiu.

Céc dii liéu vé tai lugng nén ctia Taylor (1985) dugc
st dung cho cac tinh todn trén (cong thtic 1 va 2).

Ngoai ra mdt ma trdn tuong quan Pearson gitia cac
KLN ciing dugc thiét 14p dé€ dua ra cic nhan dinh vé
moi lién hé ngudn goc phat thai ctia ching.

3. Két qua va thao luan

3.1. Suphdn bé KLN theo chiéu sau 16i ong phong

Ham lugng cac KLN trong mau phén tich dugc thé

hién trong Bang 1. Tt d6 tién hanh so sanh ham lugng

Béang 1. Haim lugng cac KLN trong cdc mau phan tich (umol/g)

Ky hiéu mau Do sau (cm) Cr Co Zn As Cd Pb

TT-P8-13 0-20 1.28 0.85 8.22 0.34 0.04 0.34
TT-P8-24 20 - 40 2.78 1.49 14.75 1.25 0.02 0.50
TT-P9-13 0-20 1.19 0.50 6.94 0.21 0.03 0.43
TT-P9-24 20 - 40 1.89 0.99 7.12 0.47 0.02 0.42
TT-P10-13 0-20 1.30 0.56 5.77 0.18 0.02 0.29
TT-P10-24 20 - 40 1.61 0.86 8.48 0.32 0.03 0.32
TT-P11-13 0-20 1.20 0.49 5.86 0.22 0.04 0.23
TT-P11-24 20 - 40 1.22 0.58 6.52 0.36 0.02 0.21
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KLN gitia hai phan 16p 20cm va 40cm ciing nhu so
sanh ham lugng cta ching gitia cac diém 14y mau.

Trong do, Zn (5,77 - 14,75 pmol/g) chiém tu 65,21 -
74,60% thanh phan trong cac mau phén tich; Cd (0,02
- 0,04 umol/g) chiém ti1é thap nhat, dudi 1%. Cac kim
loai con lai chiém ti 1é tii 2,22 - 17,33%.

Tuy thudc vao do sau phan 16p mau, cac kim loai
ning phan b6 theo ham lugng tai cac diém ldy mau
nhu sau: VGi phan 16p dau tién (0 - 20 cm): Zn > Pb
> Cr > Co > As > Cd tai cac diém 14y mau TT-P-8 va
TT-P9, tai diém 14y mau TT-P10, TT-P11: Zn > Cr >
Pb > Co > As > Cd; Nhu vay, Cr va Pb thay d6i vi tri
cho nhau.

Véi phan 16p thi hai (20 - 40 cm): cac KLN phan
b6 theo thi tu sau (Zn > Cr > Pb > As > Co > Cd) cho
tat ca cac vi tri 1dy mau, tru vi tri TT-P8, thd tu nay cd
su thay ddi vi tri gitia As va Co.

=T L]

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Hinh 2 cho thdy, su tuong tu vé hinh thai gitia
hai diém TT-P8 va TT-P10. Su tuong quan vé ham
lugng KLN phan b6 gitia hai phéan 16p (0 - 20cm) va
(20 - 40cm) cia mau phén tich la tuong ty nhau. Ham
lugng cua cac KLN Cr, Co, Zn, As, va Pb trong phin
16p (0 - 20cm) thdp hon ham lugng ctia ching trong
phan 16p (20 - 40cm). Tai diém 14y mau TT-P9, mot
su tuong tu cling dugc quan sat thay gitia cac phan 16p
tuy nhién d6 chénh léch vé ham lugng ctia Zn gitia hai
phan 16p la kha thap. Tai TT-P11, trti Zn, ham lugng
cac KLN khac gitia hai phan 16p gan nhu tuong duong
nhau. Két qua phan tich nay cho thdy, cac hoat dong
song ctia nghéu c6 kha nang gay ra cac tic dong 1én
moi trudng tram tich.

3.2. H¢ s6 lam giau (EFs)

Heé s6 lam giau EF d6i v6i ham lugng trung binh

cac kim loai ning trong mau 16i tram tich dugc thé

| Wl
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A Hinh 2. Ham lugng KLN trong cdc phdn 16p mdau theo d¢ sdu.
Bang 2. Hé s6 lam giau (EFs) va chi sé tich tu dia chit (Igeo) trong cac mau nghién ciiu
- Cr Co Zn As Cd Pb
Ky hiéu mau
EF Igeo EF Igeo EF Igeo EF Igeo EF Igeo EF Igeo
TT-P8-13 2.10 0.12 5.52 0.38 8.32 0.09 18.87 [2.08 45.66 13.73 3.87 0.20
TT-P8-24 3.25 0.14 6.89 0.43 10.61 0.09 49.09 291 16.04 6.80 4.08 0.22
TT-P9-13 2.12 0.11 3.54 0.33 7.62 0.08 12.35 1.76 47.70 13.36 5.36 0.22
TT-P9-24 3.00 0.13 6.23 0.39 6.96 0.08 25.10 2.28 28.01 9.26 4.69 0.22
TT-P10-13 2.18 0.12 3.71 0.34 5.96 0.08 10.32 1.68 20.74 5.77 3.43 0.20
TT-P10-24 2.67 0.12 5.67 0.38 8.69 0.09 18.18 2.05 32.55 10.28 3.67 0.20
TT-P11-13 2.29 0.11 3.73 0.32 6.91 0.08 14.32 1.81 55.92 14.22 3.07 0.19
TT-P11-24 2.35 0.11 4.48 0.34 7.77 0.08 23.66 |2.12 37.07 10.07 2.81 0.18

Chuyén dé |, thang 4 nam 2017 | 73



HMéi truong

hién trong Bang 2. Vi gia tri EF > 1, 6 nhiém cac KLN
trong nghién ctiu dén tu cac nguodn phat thai dan su.
Tuy nhién, chi khi EF >> 1 vdn d€ 6 nhiém lién quan
dén ngudn thai dan sy mdi that sy dang ké do phai xét
dén khoang dao dong vdi gia tri nén ctia cac KLN.

Két qua tinh toan cho thdy, Cr c6 mtc d¢ lam giau
nhe nhét va gin nhu tuong duong tai cac diém lay
mau. EF ctia Pb va Co nam trong ngudng trung binh.
EF clia Zn va As nam trong khoang (5,96 - 10,61) va
(10,32 - 49,09), ngudng lam giau dang ké, dic biét rat
cao & do sau (20 - 40cm) ctia mau TT-P8-24. EF cua
Cd (16,04 - 55,92) chi ra mdt muic do lam giau rét cao.

Tuy nhién cén ct vao gia tri tuong d6i 6n dinh cua
Cr hodc khuynh huéng gia tang theo chiéu sdu ctia cac
KLN Co, Zn, As, Pb, ching t6i nhan thdy muc d¢ lam
giau cua cac KLN nay khong phai méi xay ra gan day.
Bén canh do, cac gia tri EF cua Cd tai phan 16p bé mat
(0 - 20 cm) cao hon tai phan 16p (20 - 40 cm) da chira
su 6 nhiém c6 tinh chat hién tai.

3.3. Chi so tich tu dia chdt (Igeo)

Céc chi s6 tich tu dia chit ctia cdc 16i mau trdm tich
tai khu vuc nghién ctiu dugc thé hién & Bang 2. Két
qua nay chi ra tinh trang 6 nhiém nhe ctia cic KLN Cr,
Co, Pb (v6i Igeo < 0,5); v6i Igeo = 0,08 - 0,09 Zn gan
nhu khong c6 hién tugng 6 nhiém; Chi s6 Igeo cia Cd
cho thdy mtic d 6 nhiém nghiém trong, cao 64 lan gia
tri nén (Forstner et al., 1990).

So sanh gitia hai phan 16p do sau, chi s6 Igeo ctia cac
KLN Cr, Co, Zn va Pb gan nhu tuong duong. Trong
khi do, Igeo ctia As tai phan 16p trén thdp hon tai phan
16p duéi. biéu nay cho thdy khong xay ra van dé 6
nhiém As trong thoi gian hién tai. Médt khac, khuynh
huéng ting cao ti phan 16p dudi lén trén cta Igeo doi
v6i Cd cho théy hién tugng 6 nhiém Cd tai khu vuc
nuoi nghéu.

3.4. Hé s0 tuong quan Pearson

H¢ s6 tuong quan Pearson dugc thiét 14p cho thay
moi lién hé gitia cac nguon phat thai khac nhau cta
cac KLN khdc nhau. Cac két qua nay dugc thé hién tai
Bang 3.

Bang 3. Ma trin tuong quan Pearson ham lugng caic KLN
tai cac diém ldy mau

Cr Co Zn As Cd Pb
Cr 1 0.80 0.83 0.89 -0.31 0.69
Co 1 0.85 0.82 -0.20 0.59
Zn 1 0.90 -0.25 0.65
As 1 -0.22 0.64
Cd 1 -0.0048
Pb 1
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Chung ta nhan thay, nhém cac KLN (Cr - Co -
Zn - As) c¢6 moi tuong quan chat ché véir > 0,8 cho
thdy nhém KLN nay c¢6 chung ngudn gdc phat thai.
Pb c¢6 méi tuong quan trung binh , r > 0,5 véi nhom
cac KLN trén (Cr - Co - Zn - As). Diéu nay cho thay
Pb c6 kha nang dén tit nhiéu nguon phat thai khac
nhau trong d6 cé cung ngudn véi nhom (Cr - Co
- Zn - As). Cuoi cung, Cd cé mdi tuong quan am
v6i tat ca cac KLN khac, khi ham lugng Cd tang thi
ham lugng cdc KLN khdc gidm va ngugc lai. Do do,
Cd c6 thé dén ti mot nguodn phat thai hoan toan
khdc cac nguon phat thai trén.

4. Két luén

Két qua nghién ctiu phan bé KLN trong 16i tram
tich tai khu vuc nuo6i nghéu Tan Thanh - Go Cong
Dbong, Tién Giang, Viét Nam cho thdy, khu vuc
nay dang doi dién véi hién tugng 6 nhiém KLN. Su
phan bd cac KLN nay theo chiéu siu cta 16p tram
tich bai triéu dugc danh gia nhu sau: (1) tai phan
16p 0 - 20cm noi nghéu sinh trudéng: Zn > Pb > Cr >
Co > As > Cd; (2) tai phan 16p 20 - 40cm: Zn > Cr
>Pb > As > Co > Cd. Trong tit cd cdc mau nghién
ctu, Zn va Cd hién dién véi ham lugng thdp nhat.
Cac két qua nghién ctu cho thay, ham lugng cac
KLN c6 kha nang bi anh hudng bai cac hoat dong
cua nghéu.

Céc gia tri EF > 1 trong tét ca cac truong hgp chi
ra hién tugng 6 nhiém gy bdi cac ngudn phat thai
do con nguai gay ra, trong d6 Cr c¢é mtc do thap
nhét va gan nhu tuong duong tai cac diém ldy mau,
bén canh d6 Cd cé mtuc lam giau rét cao. Gitia hai
phan 16p do siu, gia tri EF ctia Cr gin nhu 6n dinh
va khuynh huéng gia ting gid tri EF theo chiéu sdu
cua cac KLN (Co, Zn, As, Pb) cho thdy, sy tich tu
cta ching khong phai méi dién ra gin day. Tuy
nhién, cac gia tri EF ctia Cd lai phan anh mot két
luan ngugc lai.

Bén canh do, cac két qua tinh toan gia tri Igeo
phén anh tinh trang khong 6 nhiém déi véi cac
KLN Cr, Co, Pb and Zn; 6 nhiém nang d6i véi As;
va 0 nhiém rit ning d6i v6i Cd. Tuy nhién véi cac
gia tri Igeo gan nhu tuong duong hodc hoi thap
hon & phan 16p trén so véi phén 16p dudi cho thay
khong phai 6 nhiém hién tai. Duy c6 Cd la thé hién
su 6 nhiém nghiém trong tai bai nu6i nghéu.

Két qua ctia ma tran tuong quan cho thidy moi
quan hé cua cac KLN trong nghién ctium
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HEAVY METAL DISTRIBUTION IN TIDAL SEDIMENTS IN CLAM
FARMS - TAN THANH, GO CONG DONG, TIEN GIANG, VIET NAM

Institute of the Geological Sciences, Vietnam Academy of Science and Technology

ABSTRACT

The study on heavey metal distribution in tidal sediments was implemented in clam farms in Tan Thanh,
Go Cong Dong, Tien Giang, Viet Nam. Heavy metals (Cr, Co, Pb, As, Zn, Cd) in sediment layers (0-2 cm and
20-40 cm) were analyzed by ICP-MS. The results show that clam’s digestive activity or the decomposition
of tissue and shell of clams possibly affects the concentration of heavy metals in sediments. The enrichment
factor (EF) and Geo-accumulation index (Igeo) values indicate that the concentration of Zn is very high in
collected samples but the pollution degree is lower than that of As and Cd. The high value of EF and Igeo of Cd
in the top layer of sediments describes the pollution levels in clam farms. The correlation matrix of identified
heavy metals shows the difference of input sources of heavy metals in this study.

Keywords: Heavy metals, sediment, EF, Igeo, clam farm, correlation matrix.
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¢ Méi trusng

DE XUAT QuY TRINH XAC DINH GIOI HAN PHAT THAI
PHU HQP VOI DIEU KIEN KINH TE CUA CAC CO SO SAN
XUAT QuY MO NHO THONG QUA AP DUNG DIEN HINH
CHO NGANH SAN XUAT SAN PHAM TU TINH BOT GAO

Lé Thanh Hai!

TOM TAT

nguon tiép nhén...

Cac co s6 san xudt nho ¢ néng thon cé von dau tu va thu nhép thap do vay cac tiéu chudn méi truong hién
tai rat kho ap dung. Dua vao phuong phap quy hoach toan hoc, nghién ctiu dé xuét quy trinh va phuong phap
xac dinh muc phat thai phtt hgp véi diéu kién cta cac d6i tugng. Bude ddu quy trinh nay dugc ap dung dién
hinh d€ xac dinh giéi han BOD cho loai hinh sdn xudt san phdm c6 nguén gbc tinh bot gao véi rang budc
chinh 1a cac yéu t6 kinh té. Két qua cho thdy, muc phat thai BOD t6i thiéu la 92mg/lit cho co s& c6 quy mo
trung binh 150 kg gao nguyén liéu/ngay. Vi giéi han nay thi cac ho san xudt c6 kha nang xay dung va van
hanh hé thong xt ly nudce thai tuong ting véi chi phi ddu tu va van hanh hop ly 1a 60 triéu dong, chi phi van
hanh la 14.000 d6ng/ngay. Cac nghién ctiu t6i cdn xem xét thém céc rang budc khac nhu stic chiju tai, dic di€ém

T khoa: Tiéu thu cong nghiép, gidi han phdt thdi, gidm thiéu 6 nhiém, san xudt thuc phdm.

1. bat van dé

Nghién ctiu cho thdy, c¢6 7 rao can chinh trong
quan ly moi trudng cac hd san xuét ti€u thi cong
nghiép & noéng thon, trong dé chi phi van hanh va
chi phi dau tu cac cong trinh xt ly cao 1a hai rao
can quan trong nhat [1]. D€ khic phuc rao can nay,
mot sO tac gia da dé xudt cac giai phap cong nghé xt
ly theo hudng chi phi thap [2-5]. Ngoai ra véi diéu
kién tu nhién, kinh t€ - xa hoi va ky thuat dac thu
ctua mot s6 nganh thi viéc diéu chinh tiéu chuédn xa
thai la giai phap hiéu qua dé€ duy tri sy phat trién cta
nganh. Trong thoi gian qua, B TN&MT da diéu
chinh tiéu chuin xa thai phu hgp cho dic thu caa
mot s6 nganh nhu bai chon 14p chat thai ran, dét
may, chidn nudi...

Trén thé gidi, viéc ban hanh gi6i han phat thai
dua vao ky thuat tot nhat hién c6 (BAT - Best
available techniques), dugc goi la mtic phat thai phu
hop v6i BAT (emission level associated with BAT
hay BAT - AEL). Hién nay, IPPC da ban hanh 10
van ban chinh thiic gom nganh xt ly chat thai [6],

'Vién Méi trudng va Tai nguyén - Dai hoc Qudc gia TP. HCM
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nganh san xuit thép [7]... Phuong phap xac dinh
cac gidi han phat thai ctia Viét Nam hién chu yéu
dua vao cac tiéu chudn da cong bo trén thé gidi va
dugc di€u chinh boi hé s6 K va K, d6i voi nudc thai
hodc K, K d6i v6ikhi thai. Ngoa1 ra, dé thu hat dau
tu cac khu cum cong nghié¢p tap trung cling dua ra
quy dinh ti€p nhan nudc thai riéng, cic nha may chi
can xt ly cuc bd, sau do, nudc thai dugc thu gom dé
xu ly dat quy dinh. Nhin chung, giéi han phat thai
dua ra boi cac tiéu chudn c6 thé khat khe doi véi cac
hé san xuét ti€u tht cong nghiép & khu vic nong
thon. Tuy nhién, hién nay, & nudc ta chua c6 cong
bd nao lién quan dén phuong phap xac dinh mitc
giéi han phat thai, nhat la d6i véi cac doi tugng nay.
Do véy, can phai cé phuong phap xac dinh c6 gidi
han phat thai sao cho phtt hgp v6i nang luc san xuat,
kha ning d4u tu ctia cic loai hinh nay nham tao diéu
kién cho cic co s6 san xudt viia c6 thé phat trién,
dong thoi du kha nang thuc hién cong tac BVMT,
nham hudng téi phat trién bén viing.

2. Bé xuit quy trinh va phuong phap xac dinh
gi6i han phat thai
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A Hinh 1. Quy trinh xdc dinh gidi han phdt thdi phu hgp
vGi diéu kién kinh t€ ciia cdc co s6 sdn xudt quy mo nhé

Vi quan diém viia giam thiéu 6 nhiém viia
dam bao sy phat trién ctia cidc hd san xuét, cic
cong trinh xt ly chat thai phai c6 chi phi dau tu
hop ly (CPDTHL) va van hanh hop ly (CPVHHL)
dé cac co s¢ quy md trung binh c6 thé dau tu va
duy tri vin hanh. Dya vao nguyén tic nay, tac gia
dé xudt quy trinh xac dinh giéi han phat thai phu
hop nhu Hinh 1.

Cach tinh toan cho tting budc nhu sau:

Xdc dinh lgi nhuén trung binh

Cong thiic chung dé xac dinh lgi nhuén la:

lgi nhugn A = doanh thu - chi phi

Xac dinh chi phi dau tu va van hanh hop ly

Gia st doi véi co sd san xudt quy mo nho &
ndng thon chi phi xay dung hé thong xt ly 1a tu
vOn vay va ho trg ti ngan sach. Do vdy ngu6n vén
dé x4y dung hé thong xti ly dugc tinh nhu sau:

CPPT=V, +V, (1)

Vi

CPDT: chi phi dau tu hé thong xt ly

V: la nguon vén vay tlii ngan hang, thong
thuong V, = 70%CPDT.

V_:1a ngudn ho trg tit chinh quyén, V, = 30%
CPDT va V, <100.000.000 triéu dong.

D€ duy tri va phat trién nghé nong thon thi V|
phai phtt hgp d€ h¢ gia dinh c6 thé chi tra. Goi lgi

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

nhudn tlf sdn xudt la: A (VND/thdng), 1¢i nhuan t6i
thi€u ma co s& san xudt giti lai € chi phi trong gia
dinh la: B, (VND/thang). S6 tién danh cho tdi dau tu
san xudt nhu Cong thtic 2.

C,=A -B, (2).

Gid st cac co s& san xudt dung 50%C_ dé€ phat
trién san xudt thi mdc chi tra vén vay ngan hang
cho hé¢ thong xti Iy nudc thai (XLNT) t6i dala 0,5C .
Phuong thtc vay la tra gép goc lai theo du ng giam
dan. Vén géc dugc thanh toan déu nhau gitia cac ky
han, con 14i dugc tinh trén du ng con lai. Cach xac
dinh s6 tién vay ngan hang t6i da nhu Cong thic 3
(cac ky hiéu va cong thiic nhu Bang 1 va Bang 2).

Bang 1. Ki hiéu dung dé€ tinh toan ngudn vay tu
ngan hang

STT Tén goi Ky hiéu Pon vi
1 | S6 tién khach hang phai T VND/
thanh todn moéi ky thang
2 | Lai phai trd mbi ky L VND/
thang
S6 ky han thanh toan n thang
4 | Ky han thanh toan i -
(0<i<n)
5 | S6 vOn vay ngan hang A VND
6 | S6 von gbc thanh todn v VND/
mobi ky thang
7 | Lai sudt cho vay moi ky r %
han

Bang 2. Cong thiic tinh tra gop goc lai theo du ng
giam dan

Noi dung Cong thiic tinh/ky hiéu
Ky han (thang) i

Tién trd mdi thdng T=v+L

Tién gbc v=V /n

Tién lai L=[V -vx(@{-1D]xr
Ng g6c con lai V -vxi

Lai sudt thuc r = lai vay/n

Co T, duya vao cong thtic 6 bang 2, véi diéu kién
T <0,5C, ta tinh dugc s6 tién can vay ngan hang t6i
da (V,) theo bat phuong trinh sau:

Wy ¥

“'i"- vEG— 1] & :-|'. (1;—]:|k|: I ¥ r= LK (3)
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D6i v6i chi phi vn hanh hgp ly c6 thé udce tinh
tli % s6 tién dugc dung dé tdi dau tu C, v6i miic chi
la 10% ta c6 chi phi vdn hanh hgp ly dugc tinh nhu
Cong thic 4.

CPVHHL = 0,1C, (4)

Xdc dinh gidi han phdt thdi hgp ly

Céc budc thuc hién nhu sau:

- Budc 1: Lap co s& dii liéu vé cac qua trinh XLNT
phu hgp véi doi tugng nghién ctiu kém cac thong
s0 chinh la: hiéu qua xt ly, chi phi dau tu va vin
hanh, nhu Bang 3.

Bang 3. Hiéu qua khii chit 6 nhiém cua cac qua
trinh xi ly chit thai 4p dung cho mé hinh tinh toan

Chiphirin
:'\..'.Evu.'\-::l: :l'u Irek Hate el | € ki pladas br |-_I
ek
kg vk | wEM | OB -
I | OPCYNDiagiy |
Qg o H. CE 0
i E ; 0FC
. - N S - 4 -
T Qud ik E : 0FC

- Budc 2: Xay dung ham muc tiéu cho nong do chat
6 nhiém can kiém soat trong nudc thai sau xu ly.
Cong nghé xu ly la t6 hgp ctia mét hay nhiéu qua
trinh. Gia st cac qua trinh xt ly 1a n6i ti€p nhau,
cong thiic xac dinh noéng do sau xu ly nhu sau:
C,=C x(1-BxH)...(1-B xH )>min (5)
Trong do:

+ C, ;nong do dau ra, mg/l

+  Cin: nong d¢ dau vao, mg/1

+ i:quatrinh xt ly, i= 0..n

+ H:hiéu sudt xt ly ctia qua trinh i,

+ B, =1 néu qua trinh i dugc chon, B,= 0 néu
khong dugce chon.

- Budc 3: Xac dinh cac rang budc: D€ xac dinh gisi
han phat thai sé c6 nhiéu rang bugc khdc nhau, tuy
nhién, trong nghién ctu nay, d6i véi doi tugng 1a
ho¢ san xudt quy mo6 nhd chi xem xét 2 rang budc la
chi phi dau tu va chi phi van hanh.

« Rang budc vé chi phi dau tu

CPDTHL 2B x CP+ ... + B x CP_ (6)

Trong do:

+  CP; chi phi dau tu ctia qua trinh i

+ B, =1 néu qud trinh i dugc chon, B, = 0 néu
qua trinh khong dugc chon.
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« Rang budc vé chi phi van hanh

CPVHHL > B,x OPC, + ...+ B,x OPC_  (7)

Trong do:

+ OPC; chi phi van hanh ctia qua trinh i

+ B, =1 néu qua trinh i dugc chon, B.= 0 néu
quad trinh khong dugc chon.

- Buidc 4: Giai va xac dinh két qua.

3. Ap dung dé xuit xac dinh gi6i han phat thai
BOD cho nganh tiéu tha cong nghiép san xuit san
phdm tu tinh bjt gao

Bon déi tugng nghién ctiu cia nhém nganh nay
la: san xudt tinh bot, sdn xuat bun, ha tiéu va san xuit
banh trang. Do6i v6i nhém nay thi chat hiiu co trong
nudc thai la thanh phén 6 nhiém dang quan tdm nhat,
BOD tii 800-1200mg/lit, quy mo6 trung binh tii 150 -
200kg gao nguyén liéu/ngdy. Ap dung quy trinh va
phuong phap da dé xuidt dé€ xdc dinh muc phat thai
chithiiu co (cu thé1a BOD) cho loai hinh nay nhu sau:

Xdc dinh C

D6i v6i nghé san xudt cac san phdm ti tinh bot
thuong két hgp véi chan nuoi. Loi nhuan ti qua trinh
san xudt ctia cac loai san phdm nay dugc xdc 1a A =
11.849.500 dong/théng (cdc thong s6 nhu Bang 4, A
=A -(A +A,+A + A+ A+ A,). Néu muc chi
tiéu trung binh ctia ngudi lao dong c6 nudi mot con
14 3.910.000 VND/thang, thi 1gi nhuén t6i thiéu ma
o s6 sdn xuat giti lai la B = 7.820.000 (VND/théng)
(trong nghién ctiu nay ap dung cho ho gia dinh c6 2
con). Tu day ta xdc dinh dugc C_ theo Cong thiic 2 1a
4.029.500 VND/thang.

Bang 4. Gia tri cac thong s6 clia qua trinh san xuét
tinh bét va san phdm tu tinh bét [8], dong/thang




Xdc dinh chi phi ddu tu hgp ly

Sau khi tinh todn dugc gid tri C , v6i thoi han vay
14 2 ndm, 1ai sudt vu dai la 3,5%/nam, dya vao Cong
thuc 3 ta xdc dinh dugc chi phi vay ngdn hang V_ 1a
42.000.000 dong. Ngan hang cho vay 70% gia tri cong
trinh, do vay chi phi dau tu cong trinh la 60.000.000
dong. Vay CPDTHL la 60.000.000 dong.

Xdc dinh chi phi van hanh hgp ly

Chi phi van hanh hé thong XLNT chu yéu trich tu
s6 tién tai dau tu moi thang. Theo Cong thiic (4) ta
xac dinh dugc CPVHHL la 403.000 dong/thang (hay
khoang 14.000 dong/ngay).

Xay dung co sé dii liéu vé cdc qud trinh xii ly hién co

Phuong phap XLNT gom: Phuong phap co hoc,
phuong phap héa ly, phuong phap sinh hoc (cong
trinh sinh hoc nhan tao va cong trinh sinh hoc tu
nhién). Cac qua trinh co ban trong XLNT dai dién
cho 3 phuong phap trén phut hgp véi luu lugng, thanh
phan, tinh chét nudc thai ctia d6i tugng dang nghién
clu la nudce thai san xudt tinh bot va cic san phdm cé
nguon goc ti tinh bdt - quy moé trung binh va diéu
kién van hanh phu hgp vé6i nang luc ctia ngudi dén lao
dong trong cac co s san xudt ¢ lang nghé dugc trinh
bay trong Bang 5.

Bang 5. Hiéu qua khi cac chit 6 nhiém cua cac qua trinh
xt ly ap dung cho quy md trung binh [8] (10m*/ngay,dém)

KET QUA NGHIEN CUU KHOA HOC ‘é
VA UNG DUNG CONG NGHE

gt

Xay dung ham muc tiéu va cdc rang budc

Ham muc tiéu nhu sau:

C,,=1.000x(1-B,x0)x...x(0-B,,x0,78)>min (8)

Céc rang budc nhu sau:

Rang budc vé chi phi dau tu

60.000.000 > B,x CP + ... + B, x CP_ (9)

Rang budc vé chi phi van hanh

14.000>B x 0 + ...+ B . x 6.000 (10)

Rang budc khac

Quy dinh hé6 thu va bé diéu hoa 1a hai cong trinh
bét budc phai c6. Nén:

B,vaB =1 (1)

Xdc dinh gidi han phdt thdi hop ly

Tl cac phuong trinh 8, 9, 10 va 11 ta xdc dinh
dugc C_ nho nhat la 92mg/lit. Vi nong d6 nay thi
chi phi dau tu la 52.400.000 dong, chi phi van hanh
la 12.000 dong/ngay. Cac cong trinh xu ly két hop
v6i nhau c6 thé dat gia tri nay 1a CTO0, CT1, CT2
va CT11. So sanh véi QCVN 40:2011/BTNMT, cot
B[9] cho thdy, gia tri BOD sau xt ly viia tim dugc
cao hon 1,84 lan. Do vay, giéi han phat thai COD,
BOD ctia ho lam nghé san xuét tinh bt va cac san
phdm c6 nguon goc ti tinh bdt c6 thé hiéu chinh
bing hé s6 k = 1,84 so v6i QCVN 40:2011 caa Bo
TN&MT[9].

4. Két luan

Nghién ctiu nay da dua ra cach tiép can mdi
trong xay dung gii han phat thai phu hgp cho diéu
ki¢n kinh t€ ddc thu cta tliing nganh nghé san xuat.
Quy trinh va phuong phap dé xuat da dugc ap dung
trong nghién ctiu dién hinh la nghé san xuét tinh
bot va ciac san phdm tu tinh bdt (nghé nong thén
khd phd bién ¢ Viét Nam). Bén canh cac két qua dat
dugc, nghién ctiu nay cling c6 mdt s6 han ché, do
vay, cac nghién ctiu trong thoi gian t6i cdn md thém
v6i cac rang budc khac d€ c6 thé xac dinh chinh xac
hon giéi han phat thai, cling nhu can cé nghién ctiu
tong quat vé diéu kién kinh t€ - xa hoi ctia lang nghé
cung loai hinh & cac khu vuc khac dé xdc dinh mic
phat thai phtt hgp hon cho Viét Nam.

Tac gia xin chan thanh gui 16i cam on dén S&
KH&CN TP. HCM da h6 trg kinh phi thong qua dé
tai NCKH cdp thanh ph6 dé thuc hién nghién ctiu
naym
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PROPOSING THE PROCESS FOR IDENTIFYING WASTEWATER
DISCHARGE LIMITS TO BE APPROPRIATE WITH ECONOMIC
CONDITIONS OF SMALL-SCALE INDUSTRIES THROUGH PILOTS IN
THE RICE STARCH PRODUCT MANUFACTURING SECTOR

Institute for Environment and Resources (IER), Vietnam National University -

ABSTRACT

Lé Thanh Hai

Ho Chi Minh City (VNU-HCM)

Small-scale manufacturing entities have low investment capitals and revenues; therefore, the existing
environmental standards could hardly be applied. On the basis of mathematical modelling methodology, this
research recommends the process and method for identifying the discharge limits which are suitable to the
economic conditions at the subjects under the study. This developed process was applied initially for identifying
BOD discharge limit of rice starch product manufacturing types in terms of economic requirements. The results
show that the COD discharge limit is 92mg/] for the medium-scale production units having capacity of 150
kg rice as raw material/day. Having this discharge limit, the production units (households) could manage the
construction and operation of the wastewater treatment system with reasonable initial investment cost of 60
million VND and operation cost of 14,000 VND/day. Future researches should focus on issues such as carrying
capacity, characteristics of recieving sources....

Keywords: Small-scale industry, waswater discharge limits, pollution prevention and reduction, food
production.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

HIEN TRANG NANG LUONG GIO BIEN THE GIOI VA
DE XUAT PHAT TRIEN NANG LUONG GlO BIEN
VIET NAM HUONG TOI MUC TIEU GIAM THIEU

TAC DONG BIEN DOl KHi HAU

Du Van Toan
Nghiém Thanh Hai

(1)

TOM TAT

Bai bdo gidi thiéu hién trang khai thac tai nguyén nang lugng gi6 trén thé gidi ndi chung va gio trén bién
(offshore wind) néi riéng. Trong bai cling gidi thiéu cach tinh todn méat d6 nang lugng gio trén cic tang cao,
phuong thiic phan ving tai nguyén nang lugng gié bién Viét Nam va dé xudt giai phap quan ly va phat trién
nang lugng gié trén bién, ing pho véi bién doi khi hau... Vung bién Viét Nam c6 tiém néng tai nguyén niang
lugng gid bién rat 16n, véi ving bién ¢ do sdu 30 m nudc, dién tich 111 nghin km? véi cong sudt la 64 GW; ti
30 - 60 m nudc, c6 dién tich la 142 nghin km* véi cong sudt tiém nidng dat 106 GW. Vung c6 tiém nang nhat
la viing ven bo Binh Thuan, Ca Mau véi mat do dat gan 1000 w/m?* dat cao nhat Viét Nam va ngang tam thé
gi6i. Hién nay, Viét Nam da trién khai trang trai gié tai Bac Liéu, Ca Mau cong sudt t6ng la 1IGW.

T khoa: Nding lugng tdi tao, nang lugng gid, gio trén bién, gidm thiéu khi nha kinh, bién doi khi hdu.

1. M6 dau

Hién nay than d4, ddu mo, khi d6t con vai thip nién
niia sé can kiét, loai ngudi sé 1am vao nguy co khing
hoang ning lugng nghiém trong, nén nhiéu nudc phat
trién tai nguyén nang lugng gid. Hién nay gia cua dién
khai thac tlii ndng lugng gié da xap xi véi gia dién tii cac
nguon nhién liéu héa thach truyén théng. Tai nguyén
nang lugng gio la ngudn nang lugng mdi va phat trién
manh nhét trén thé gidi trong thoi dai ngay nay. Néng
lugng gio trén bién dugc chuyén d6i thanh dién ning
nhd¢ cac tude bin gid va dugc ché tao véi tudi tho cao
hon phu hgp véi diéu kién khac nghiét trén bién. Cac
tudc bin nay néi chung cé kich thudce to hon cung loai
trén dat lién va c6 cong sudt ratlén tii 1 W - 7 W. Céac
nudéc co6 sy gia tang rdt manh cong sudt cac tudc bin
gi6 1a Trung Qudc, An Do, Dan Mach, Dtic, Ha Lan,
Na Uy, Thuy Dién, Anh va My.

Tai nguyén nang lugng gié dugc tinh dua theo s6
liéu trung binh 10 ndm lién tuc. Ban d6 mat d¢ gié va
mat do nang lugng gi6 trung binh nhiéu nam da dugc

Vién Nghién ciiu bién va hdi ddo

nhiéu qudc gia xay dung dé lam tién dé cho viéc quy
hoach khai théc, sii dung tai nguyén mdi nay. Hién
nay, tong s6 cac du an dién gid, véi toc do gi6 dat hon
6m/s c6 khoang 1.500 dy an [8] tif d6 sdu Om - 100 m
nudc tai cac vung bién trén thé gidi, c6 tong cong sudt
1én dén 3000 GW. Khu vuc bién Viét Nam ciing dugc
danh gia 13 noi c6 ti€ém ndng phat trién ning lugng gioé
bién.
2. Hién trang phat trién nang lugng dién gio

bién trén thé giGi

Theo bdo cao thong ké [11] ctia Hiép hoi nang lugng
tai tao toan cau (IREN), nam 2016, ty trong cong sudt
dién gi6 moi nhdt toan cu hién chiém 9% trong téng
cac nguon dién hién cd6. Tai cac quoc gia thi ty trong
ndng lugng gi6 diing dau la Trung Qudc (chi€ém 34%),
My (17%), Ptic (10%), sau d6 dén An Do (6%), Tay
Ban Nha (5%), Vuong quoéc Anh, Canada (3%), con
Phap, Italia, Brazil (2%), Thuy dién, Pan Mach, Thé
Nhi ky, Ba Lan (1%) (Hinh 1).

Céc dy 4n dién gi6 bién ngoai khoi dau tién dugc
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A Hinh 1. Ty trong Cong sudt dién gié toan cdu tinh dén hét
ndm 2015 [11]

lip dit ngoai khoi bo bién ctia Pan Mach vao nim
1991. K€ tit 46, quy md thuong mai cc trang trai gid
ngoai khoi da dugc hoat dong trong viing nuéc nong
trén toan thé gidi, chu yéu la chau Au. Gan day sy tién
bd vé cong nghé va gia thanh dau tu gidm da tao ra
su phat trién manh mé thi truong dién gi6 bién toan
cau, lam cho tai nguyén nang lugng gié bién tré nén
quy gid hon rit nhiéu, dac biét tli nam 2013 trd lai day
khi nguoén lyc toan cau danh uu tién cho khai thac tai
nguyén nang lugng gié bién nhiéu qudc gia, véi do sdu
tt 0 m nudc dén hang tram m nudc bién [8].

Hiép hoi ning lugng gié chau Au (EWEA), [9]
da thong ké nang lugng gi6 bién toan cau (Hinh 2),
6 thang dau nam 2016 dat hon 12,7 GW, ndam 2015
(12,1 GW), nam 2014 (8,7 GW), nam 2013 (7,45
GW).

A Hinh 3. Hién trang phdn bé cdc trang trai gié bién
toan cdu [9]

Hinh 3 cho thdy, cac trang trai gi6 tap trung manh
tai cdc nu6c Tay Au, ké dén 1a khu viic bién Dong va
chiu My. Tai Bién Pong cé khu vuc phai bac xung
quanh eo Dai Loan c6 du an da trién khai va nhiéu
du 4n dang dugc trién khai. Phia Nam bién Dong c6
du an dién gi6 bién cua Viét Nam. Vi tiém néng tai
nguyén ning lugng gi6 bién, Viét Nam c6 thé€ sém
trd thanh qudc gia dién gi6 bién. Theo s6 liéu thiét
ké trang trai gi6 16n [9] clia gan 1.500 trang trai gio
da va dang xay dung thi toc do gi6 trung binh nam
10 ndm lién tuc tang 100 m cho thdy, khoang toc do
gié tu 7 m/s - 12,5 m/s c6 tinh htiu ich va thuong
mai cao. Sy phat trién tai nguyén nang lugng gié
ciing phu thudc vao chinh sach gia mua dién, dau
ndi ludi dién quoc gia, va dac biét chinh sach thué
mat bién, chinh sach thué cac bon ctia quéc gia.

e a s o oL R [ T

A Hinh 2. Cong sudt dién gié bién lap dat hang ndm 2013-
2016 [9]
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A Hinh 4. Hién trang ty trong Cong sudt dién gié bién
toan cdu [9]



Theo Hinh 4, hién nay Anh dling thi nhét vé dién
gi6 bién va chiém 40% toan cu, tiép theo 1a Dtic (27%),
Dban Mach (10,5%), Trung Quoc (8,4%), Bi (6%).
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A Hinh 5. Dy bdo ting truéng dién gi6 trén bién va ddt lién
2030 [9]

Theo du tinh (Hinh 5) clia cac chuyén gia dién
gi6 thi t6i nam 2030 dién gi6 bién sé lién tuc gia ting
manh cling véi gio trén dét lién, c6 thé dat téi hon 100
GW va ¢6 xu huéng ting manh.

Theo EWEA, thém 3 GW cong suat dién gi6 ngoai
khoi da dugc dua truc tiép bién d6i thanh dién néng
trong nam 2015, ning tong cong sudt gié ngoai khoi
ctia chau Au dugc st dung tryc tiép lam dién niang 1a
hon 11 GW.

A Hinh 6. Phin b6 cdc trang trai gi6 mot khu vic bién
Yorkshire, UK, vdi cong sudt 1,8 GW va xa bd dén 89 km [9]

Theo EWEA, chau Au sé lip dit xong 20 GW cong
suat dién gi6 ngoai khoi vao ndm 2020. Tuong tu tai
chau My, chau A dang phét trién manh dién gi6 bién,
su phat trién manh mé dién gi6 trén bién toan ciu
(Hinh 6) cho thdy, thai ky phat trién bung né dién gio
trén bién bat dau ti 2015 va 2016 va dat dinh cao vao
nam 2030, v6i tong cong sudt lén téi 60 GW.

KET QUA NGHIEN CUU KHOA HOC ‘?
VA UNG DUNG CONG NGHE

Céc du 4n dién gio trén bién Viét Nam cling thudc
céc trang trai gi6 16n dugc x€p hang, véi tdng 2 dai du
an (nhiéu pha) la 1000 MW, thoi gian hoan thanh du
kién 2020; Trang trai Bac Liéu; Khai Long (Ca Mau)
du kién thai gian han thanh vao ndm 2025. Theo thong
ké, cac du an trang trai gi6 cong sudt hon 1,2 - 3,5 GW
dang dugc thiét ké tuong doi nhiéu tai Ha Lan, Thuy
Dién, Han Qudc, Anh.

V€ xu hudng gid cd dién gi6 bién

Theo s6 liéu cua cac nha khoa hoc Pric [8] (Hinh
7) cho théy, gid dién gi6 bién con kha cao tii 0,12 - 18
cent. Nghién ctiu danh gia cta cac nha khoa hoc My
[8] cho thiy, tiém nang 2030 gid dién gi6 bién xudng
con 7 cent voi tdc do gio trung binh nam 16n hon 7m/s,
cho thay co hoi san xuat gi6 dién tai cac trang trai dién
gi6 bién rat kha quan.
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A Hinh 7. Gid thanh (Euro) ddu tu dién trén 1kWh cdc dang
tai nguyén khdc nhau [8]

3. Panh gia tiém nang nang lugng gié bién

Viét Nam

Néng lugng tlic thoi ctia ludng gié cé van toc V
trén dién tich S dugc dit thing goc véi ludng gi6 chinh
la dong nang cta khéi khong khi va dugc tinh bang
cong thic sau:

E:%sz 1)

Trong do:

- E:nanglugng tic thoi ctia khoi khong khi trén dién

tich S, (don vi: J/m?/s)

- V:vén tdc ctia ludng gid (don vi: m/s)
- m: khoi lugng cac phan ti khong khi qua dién tich

S trong 1 don vi thoi gian, (don vi: kg/m?/s).

Mat d6 khong khi p tang hodc giam lam cho mat do
nédng lugng gid E thay d6i theo véi ty 1é tuong ting. Tuy
nhién, tai cuing mot diém muc bién thién cta p nho
hon nhiéu miic bién thién ctia V°. D€ don gian trong
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A Hinh 8. Bdn do phén bé gi6 trung binh 10 ndm tdng 100 m
& Bién Dong tir 2000-2009 [8])

viéc tinh todn, v6i do chinh xac cho phép c6 thé coi p
la moét hang s6 va ldy gia tri bang 1,2 kg/m? Do d6 biéu
thiic (3.7) c6 thé viét thanh:

Cong thic tinh mat do nang lugng gié trung binh
nhu sau:

I 3)

Theo phan b6 t6c do gi6 trung binh/ ndm & bién
Dboéng, c6 2 khu vuc cé t6c do gié rat manh, khu vuc
bong Bac rong 16n gém ca eo bai Loan va khu vuc
phia Tay, gidp ranh v6i Nam bo ctua Viét Nam c6 t6¢
do gi6 dat t6i 10 - 11 m/s, day ciing chinh la nhiing
vung c6 tiém ndng cong sudt dién gié bién l6n. Tai
vung bién Viét Nam c6 khu vuc tii Binh Thudn dén Ca
Mau, khoéang cach tti bo ra dén 300 km la noi ¢6 téc do
gi6 dat tli 7 - 11 m/s, cling la noi tiém ning cong suit
nédng lugng gié 16n nhét trén thé gidi. Khu vic ven bo
vinh Bac bo phia Bac tii Quang Ninh dén Quang Tri ¢
toc do gi6 cht yéu thap hon 6 m/s.

Trén ban d6 phan b6 tiém nang gié trung binh &
do cao 80m [4] cho thdy, trén Bién Dong, vung kéo dai
doc theo huéng Dong Bac - Tay Nam ti eo bién Dai
Loan t6i vung bién khu vic Déng Nam bd nudc ta c6
tiém ndng nang lugng kha cao dat 600 - 800 W/m?/
ndm (MW/km?/ndm). Trong d6 khu vuc ven bién cuc
Nam Trung b6 c6 mat do ning lugng 400 - 700W/m>
Ngoai ra, khu vuc vinh Bic b cling hinh thanh mot
trung tdm cé mat do nang lugng dat 400 - 500 W/m?.
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A Hinh 9. Bdn do tiém ndang ndng lugng gié trén Bién Dong
va bién ven bo Viét Nam, do cao 100m [4]

4. Phan vung tai nguyén ning lugng gié bién
ven bo
4.1. Phuong phdp phan viing dién gid bién ciia My

Trong cac qudc gia da phat trién tai nguyén ning
lugng gio bién thi phuong phap phan ving ctia My la
rd nhat. Nhdm quan ly, quy hoach nang lugng bién,
My ¢ Cuc quan ly nang lugng bién (BOEM - Bureau
of Ocean Energy Management), trong d6 cé ning
lugng gi6 bién. My, nam 2011 da phé duyét Chién lugc
qudc gia vé gi6 bién [6]. Bo nodi vu (DOI) My da thiét
lap duy an dién gi6 dugc xay dung ngoai khoi. Tudc bin
va tru, mong cét gi6 bién méi dang dugc phat trién dé
cac du an dién gi6 co6 thé dugc xay dung & cac vung
nudc bién siu va xa bd. Ap dung phuong phép phan
loai khu vuc dién gi6é bién ctia My sé phén loai lam 3
d6i khu vuc theo @6 sau (Hinh 10) : 1, 0 - 30 m; 2,30 -
60 m; 3 >60 m

.

A Hinh 10. Tiéu chi phan chia khu vuc dién gio theo tru ct
trén cdc khu vic bién [8]



4.2. Phan viing gio bién Viét Nam

Theo d¢ sau, dia hinh va toc d6 gié trung binh nam
(3 muc cao, vtia, thdp) dua theo chudi 10 nim (do dac
gi6 vé tinh NOAA) khu vyc bién ven bs Viét Nam
dugc chia thanh 5 khu vuc nhu sau (theo dudng bo):

- Quang Ninh - Quang Tri (bién thodi, nong, méat do
ndng lugng gid viia)

- Quang Binh - Quang Ngai (bién thoai, hep, mat do
nang lugng gio6 thap)

- Binh Dinh - Ninh Thuén (bién nong hep, mét do
nang lugng gio6 thap)

- Binh Thuén - Mai Ca Mau (bién thoai, ndng, mat
do6 ndng lugng gid cao)

- Maui Ca Mau - Kién Giang (bién no6ng, méat do nang
lugng gio viia)

Vung ven bién nudc ta, dic biét ving phia Nam
c6 dién tich rong khoang 112.000 km?, khu vuc cé
do sau ti 30 m dén 60 m c6 dién tich rong khoang
142.000 km? ¢6 tiém nang phat trién t6t dién gié bién
rat tot. Diac biét khu vuc bién c6 do sau 0 - 30 m ti
Binh Thuan dén Ca Mau rong khoang 44.000 km?, vi
theo s6 liéu gié Phu Quy, Con Dao thi ving nay dat
toc do gi6 trung binh & do cao 100 m dat hon 5-8m/s.
Hién nay, trang trai gi6 bién dau tién véi cong suit gan
100 MW da hoat dong va dang nghién ctu trién khai
cac giai doan t6i nam 2025 1én téi 1.000 MW ttic gap
10 lan.

KET QUA NGHIEN CUU KHOA HOC (‘-;E
VA UNG DUNG CONG NGHE

Y

Téng cong sudt tiém nang tdng 100 m toan thé 5
khu vuyc bién Viét Nam vé6i do sau 0 - 30 m dat 64.841
GW, khu vyc 30 - 60 m la 106.658 GW. T6ng dién tich
bién Viét Nam c6 do sau tit 0 - 60 m 1a (111.072+142
411=253.483 km?) va cong suit 1a 151.509 GW. Dic
biét, khu vic Binh Thuin - Ca Mau (Om - 30m, 30m
- 60 m) tAng 100m c6 cong sudt 1an lugt la 26.262 GW
va 67.980 GW (t6ng bang 94.242 GW) la viing ¢4 tiém
nang gié cao nhit, va thuc té cac tudc bin gio tai ddo
Phut Quy va Bac Liéu da hoat dong t6t va mang lai hiéu
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A Hinh 11. Ban dé phan viing tiém ndng ndng ligng gié trén
Bién Dong va bién ven bo Viét Nam (cdc dudng ding siu
30m (duong chdm) va 60 m (dudng lién)

Bang 1. Cong sudt tiém ning tai nguyén nang lugng gié bién khu vuc d sdu 0 - 30 m

Khu viic Dién tich (km?) Mat do nﬁnglglligng gio MW/ Cong Sltg J\ife;:‘m ning
Vinh Bac bo 30.770 400 12.308
Quang Binh - Quang Ngai 4.660 500 2.330
Binh Pinh - Ninh Thuin 2.483 500 1.242
Binh Thuén - Mai Ca Mau 43.770 850 37.205
Miii Ca Mau - Kién Giang 29.390 400 11.756
Téng 111.073 64.841

Bang 2. Cong sudt tiém néing tai nguyén niang lugng gié bién khu vuc d9 sau 30 - 60 m

Khu vuc Dién tich (km?)

Mat d6 NLG MW/Km?

Cong suit tiém ning

(GW)
Vinh Bac bo 29.240 550 16.082
Quéng Binh - Quang Ngai 7.100 500 3.550
Binh Dinh - Ninh Thuin 2.111 500 1.056
Binh Thuén - Mii Ca Mau 67.980 1000 67.980
Mii Ca Mau - Kién Giang 35.980 500 17.990
Tong 142.411 106.658
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5. Két Luan

Viét Nam c6 tiém nédng ning lugng gio trén bién &
tdng cao 100 m dat mdc rat cao so v6i thé gisi. Tong
cong sudt tiém ning tdng 100 m toan thé 5 khu vuc bién
Viét Nam véGi d6 sau 0-30 m dat 64.841 GW, khu vuc
30 - 60 m la 106.658 GW. Téng dién tich bién VN tu
0 dén 60 m la (111072+142411=253.483) km® va cong
suat la 151.509 GW. Dic biét, khu vyc Binh Thuin -
Ca Mau (0m - 30m, 30m - 60 m) tang 100m c6 cong
sudt 1an lugt la 26.262 GW va 67.980 GW (téng bing
94.242 GW) la vung c6 tiém nang gi6 cao nhat va hau
nhu khong c6 bao bién.

Cac trang trai tuabin gi6 tai ddo Phu Quy va Bac
Liéu da hoat dong t6t va mang lai hiéu qua kinh
té cao, co hoi thu hoi von khoang hon 10 nam, so
v6i tudi tho tudc bin 20 ndm. Trang trai gi6 bién
Khai Long, Ca Mau dang bat ddu xay dung tu
thang 1/2016, v6i cong sudt giai doan 1 la 100 MW.
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ABSTRACT

with the total productivity of 1IGW.

STATUS OF THE WORLD’S OFFSHORE WIND ENERGY AND
RECOMMENDATIONS FOR THE OFFSHORE WIND ENERGY
DEVELOPMENT IN VIET NAM TOWARDS MITIGATING CLIMATE
CHANGE IMPACTS

This paper presents the status of wind energy resources exploitation in the world in general and of offshore
wind in particular. The paper also introduces wind power density at high layers, methods for zoning of
offshore wind energy resources in Viet Nam and proposes solutions for management and development of
offshore wind energy responding to climate change. Potential wind energy resources in the Vietnam’s sea are
substantial, for 0-30 meter deep seas the area is 111 000 km? with a water capacity of 64 GW, for 30-60 m deep
water, the area is 142 000 km2 with a potential capacity of 106 GW. The most potential regions are coastal
areas in Binh Thuan, Ca Mau with the density can reach nearly 1,000 w/m2 which is the highest level in Viet
Nam and equal to the world’s. Currently, Viet Nam has developed the wind power plants in Bac Lieu, Ca Mau

Key word: Renewable energy, wind energy, offshore wind, greenhouse gas reduction, climate change.

Du Vian Toan, Nghiém Thanh Hai
Vietnam Institute of Seas and Islands
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

PHAN MEM UNG DUNG GIS MO PHONG O NHIEM
TIENG ON DO GIAO THONG

Cao Duy Truong'

TOM TAT

nhiéu yéu t6 khac nhau.

O nhiém tiéng 6n dugc xem la mot trong nhiing méi nguy hiém 16n ddi véi stic khde ctia con ngudi, nguy
hiém khong khéc gi cac hién tugng 6 nhiém khac. Hién nay vin dé 6 nhiém tiéng 6n, dac biét 1a 6 nhiém tiéng
6n do giao thong it dugc quan tdm, va ciing ¢ rat it d€ tai nghién ctiu vé€ vin dé€ nay so véi cac vin dé 6 nhiém
khéc nhu 6 nhiém khong khi, 6 nhiém nguén nudc. Cac nghién ctiu nay cha yéu la danh gid hién trang 6
nhiém tiéng 6n tii cac két qua do dac thuc nghiém, va tit d6 st dung phan mém GIS dé thanh lap ra cac ban d6
0 nhiém. Tuy nhién hdu nhu khong c6 cac nghién ctiu vé van dé mo hinh hoa 6 nhiém tiéng 6n trong khong
gian, cing nhu xay dung mot phan mém chuyén dung cho van dé nay. Bai bao nay trinh bay két qua nghién
ctiu x4y dung phan mém mo phong 6 nhiém tiéng 6n do giao thong bang mo hinh toan va ting dung céng
nghé GIS. Két qua nghién ctiu cho thdy, phan mém cé kha nang mo phong tiéng 6n do cac phuong tién giao
thong di chuyén trong doan dudng gy ra, va mo6 phong viéc suy gidm cudng do 6n trong do dnh hudng cua

Tu khoa: Tiéng 6n, mé hinh héa, GIS, tin hoc méi trudng, giao thong.

1. Gi6i thiéu

Tiéng on la tdp hop ctia nhiing am thanh c6 cuong
do va tin s6 khac nhau, hon loan gay cam giac kho
chiu cho nguoi nghe, cé anh hudéng xau dén lam viéc
va nghi ngoi ctia con ngudi. O nhiém tiéng 6n dugc
xem la mét trong nhiing mdéi nguy hiém 16n doi véi
stic khoe ctia con ngudi, nguy hiém khong khac gi cac
hién tugng 6 nhiém khéc. Tiéng 6n giy ra nhiing anh
hudng bat 1gi vé€ tam sinh ly. Su phoi nhiém véi tiéng
on trong thoi gian dai lién tuc sé gay anh huéng 16n
dén dén stic khoe cong dong, lam giam kha nang nghe,
gay phién phtic, lam tang stress, ting huyét ap...

Tiéng On la dang 6 nhiém pho bién & cac do thi.
Trong cac ngudn sinh ra tiéng 6n & cac do thi thi cac
phuong tién giao thong vén tai dong vai tro chu yéu:
60 - 80 %. O nhiém tiéng 6n ty 1¢ thuan véi sy phét
trién cua do thi. Hién nay phuong tién giao thong
dang ngay cang tang véi muc d¢ “chong mét”. Theo s6
liéu thong ké tii Cuc Pang kiém Viét Nam, dén nim
2016 ca nudc hién c6 hon 2,7 triéu xe 6t6 va gan 45
triéu moto. Cac do thi cang phat trién, mic 6 nhiém
tiéng On cang cao. Nghién ctiu dugc thuc hién tai Ha
Noi, TP. H6 Chi Minh cho thdy mtc 6n LAeq, 24h tai

"Truong DPai hoc TN&MT TP. Ho Chi Minh

cac tuyén duong khao sat & Ha Noi, TP. H6 Chi Minh
dao dong tii 70 dén 77 dB va khoang 95% nguoi dan
cam thdy bi quay ray bdi tiéng 6n nay.

Tu cac van dé néu trén, nghién ctiu nay dat ra muc
tiéu 1a xay dung phdn mém mo phong 6 nhiém tiéng
on do hoat dong giao thong do thi gay ra, viéc mo
phong 6 nhiém tiéng 6n c6 xét dén cac yéu t6 lam suy
giam cuong do6 on trong khong gian, nhu suy giam do
khoang cach, do dai cay xanh, do man chén...Trong d6
cuong do 6 nhiém tiéng 6n tai mot diém trong khong
la gia tri 6 nhiém tich hgp tlii nhiéu ngudén 6 nhiém
khac nhau.

2. Nghién ctu c6 lién quan

Trén thé gi6i, mot s6 nudc nhu My, Nhat, Dic,
An D¢ da xay dung ban d6 tiéng 6n. Cac dang ban
do tiéng 6n khd phong phu: ban d6 tiéng 6n cho khu
vuc xung quanh khu san xudt, trong xudng san xudt va
ban do tiéng 6n do giao thong. Ban do tiéng 6n cung
cdp thong tin vé mtic do tiéng On trén toan bo khu
vic. Ban do tiéng 6n gitp thiét lap cac hién c6 co sd dé
kiém soat tiéng 6n va thé hién tryc quan tiéng 6n lan
truyén tii dudng va vao khu dan cu. [5][7]

Chuyén dé |, thang 4 nam 2017 | 87



¢ Moi truong

Tai Viét Nam cung v6i 6 nhiém nudc, 6 nhiém
khong khi, 6 nhiém tiéng 6n 13 mot trong nhiing
nguén 6 nhiém c6 tdc dong manh téi cudc s6ng ngudi
dan do thi, nhét la nhiing do thi l6n, c¢6 cac hoat dong
cong nghiép va giao thong vén tai sdi dong nhu TP. H6
Chi Minh. Tuy nhién cho dén nay viéc nghién ctu vé
tiéng 6n & Viét Nam ndi chung va TP. H6 Chi Minh
ndi riéng chua tuong xding véi muic do can thiét phai
6. Cac nghién ctu vé tiéng 6n da dugc tién hanh tai
mot s6 Truong Pai hoc va Vién nghién ctiu nhung chu
yéu mdi tap trung vao mot s6 van dé dang chu y nhu :
- Xay dung ban d6 tiéng 6n va giai phap gidm thiéu

cho cédng hang khong quéc t€ Pa Ndng do Cuc

Hang khong Viét Nam, 2008 [9]. Ban d6 dugc x4y

dung trén co s mo hinh lan truyén tiéng 6n theo

khoang cach do hoat dong cit ha canh cia may bay,
thé€ hién dugc gid tri muc 6n trong khu vuc san bay
va vung lan can bi anh hudng béi tiéng 6n may bay.

- Khao sat, danh gia, xay dung ban d6 6 nhiém tiéng
on do hoat dong giao thong tai cac doan tuyén giao
thong trong yéu trong khu vuc Ha Noi, 2014 [10].
Ban d6 tiéng on dugc xay dung trén co sé mo hinh
lan truyén tiéng 6n theo khoang cach, chua tinh
dén lan truyén tiéng 6n qua vat can (céng trinh
nha). S6 liéu dau vao la két qua do dac hién trang
tiéng On trén mot s6 tuyén dudng bo trong yéu cua
Ha Noi.

- Dé tai “Xay dung ban do6 hién trang tiéng oOn tai
TP. H6 Chi Minh” [8], 2007, PGS-TS Nguyén Pinh
Tudn chu nhiém, da tién hanh do dac va thanh lap
ban d6 do 6 nhiém tiéng 6n tai TP. H6 Chi Minh
v6i 150 di€ém quan trac. Két qua cho thay, tiéng 6n
trén nhiéu tuyén duong TP. H6 Chi Minh déu vuot
mtic cho phép nhiéu lan.

Tuy nhién tit ca cac nghién ctiu trén chi diing lai
& muc xay dung ban d6 6 nhiém tiéng 6n, chua dua
ra dugc mot cong cu phan mém c6 kha ning ap dung
dugc cho nhiéu tuyén dudng, nhiéu thoi diém khac
nhau.

3. M0 hinh todn mé phéng 6 nhiém tiéng 6n do
giao thong

3.1. Tiéng on dong xe

Tiéng 6n dong xe la tiéng 6n do tat ca cac xe clng
chay trén duong tao ra. Su hinh thanh tiéng 6n cta
dong giao thong phu thu¢c chu yéu vao dang dong xe,
cuong do dong xe, téc dd dong xe va phan tram xe tai
trong dong xe, d6 doc ctia duong, dang bé mat dudng.
Céc thong s6 anh hudéng trén xay ra dong thoi va anh
hudéng lan nhau.

Cuong do dong xe Q
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Cuong do dong xe va mtic 6n lién hé véi nhau cong
thic sau:

Ldx =C.IgQ

Trongdé: Clahéso
Q cuong do trung binh dong xe/gic

Téc do trung binh va s6 lugng phéan trdm xe tai
trong thanh phén ctia dong xe

boi voi khoang téc do thap, cuong do on khong
phu thudc téc do dong xe, d6i véi khoang toc do cao,
cuong do 6n xac dinh theo cong thic:

LV =B.gV

Trong do6 B la hiang s6, thuc té€ do dac cho thiy doi
v6i L, B = 17. Trong giao thong dé€ xdc dinh mic
on dong xe, nguoi ta thuong st dung muc On tuong
duong (LAtd) lam muc 6n tinh toan. Muc 0n tuong
duong thuong thap hon mtic Ljp khoang 1 + 2 dB
khi cuong do dong xe 1a 500 + 3000 xe/h. Pham Dtic
Nguyén, 2000 [5] dé nghi st dung mtc 6n tuong
duong trung binh trong thdi gian tii 8 + 20h, do cach
truc dudng 7,5m lam tri s6 mtc 6n tinh toan; Ky hiéu
1a LAtd(8+20h), don vi dBA.

D¢ déc ciia dudng

Thong thuong dé doc ciing anh hudng dén cuodng
do 6n, lién quan chu yéu vao thanh phén xe tai ning
trong dong xe. Theo tinh toan, anh hudng cta % xe tai
ndng thuong dugc quy ra hé so.

Dang bé mdt duong

Bé mat duong anh hudng dén sy hinh thanh tiéng
on do tac dong qua lai cuc bo gitia I6p va mat dudng.
Déi v6i médt duong tho hodc bang bitum, cudng do 6n
tang 3dB so v6i mat duong bé tong cti hoac so véi mat
duodng bing asphalt. D6i v6i médt dudng nhan va cé
cdu trac riéng hip thu am thanh cao, cudng do 6n co
thé gidm 2 - 3dB so v6i mat dudng tiéu chuén.

3.2. Sulan truyén cia tiéng on trong khong gian

Néu mdt ngudn dm diém c6 cong sudt P(W) buic
xa song cau, ¢ khoang cach ngudn r(m) cudng do am
dugc tinh:

Pt

T 3
4nr
Bai toan thuong gap la xac dinh d¢ chénh léch mtic
am tai cdc khodng cach r, (c6 micam L ) var, (cé miic
am L) v6ir,>r,
Ta co:

AL=L;-L:=20lgZ
I



Vé6i nguon am duodng (biic xa séng tru), do giam
ciong do am tii khoang cach r, dén khodng cach r,;:

I
AL=10.lg—=
I

Anh hudng ciia cay c6i, tham cé

Cay trong ngoai tac dung lam dep canh quan moi
truong, con tac dung rat I6n ngan can va hdp thu tiéng
on. Do gidm thiéu tiéng 6n phu thudc mat do cay (kg/
m®) va chiéu day ctia hang cay.

Anh hudng do tudng chdn va phdn xa tiéng on

Tudng chdn c6 tac dung ngéin can bét tiéng 6n khi
diém tinh todn nam trong vung béng. Sy lan truyén
tiéng On qua tudng chin thé hién trén so d6 sau:

Lad .
A \

/

Iy

A Hinh 1. Tudng chdn va nhiéu xq tiéng on

Tiéng on tai diém tiép nhan L, phia sau tuong
chin géom tiéng 6n nhiéu xa b va phu thudc vao do
giam tiéng 6n qua tuong chan.

LAl =L- ALA

Trong doé:

L1a do 6n suy giam theo khoang cach

A, 1a do giam tiéng 6n qua tuong chan.

b gidm cudng do 6n qua tudng chin dugc tinh
theo cong thtic sau:

A, =7.7lg (2576 + 5) (dBA)

Trong d6: 61a hé s6 nhiéuxa,6=a+b + -

3.3. Xdc dinh miic am tong cong ciia nhiéu nguon

Miic 4m tai mot diém trong khong gian c6 thé do
nhiéu nguén am truyén téi. Khi d6 mtic 4m tai dém
khao sat 1a mic 4m téng cong ctia cac muic 4m thanh
phan (khong xét dén sy léch pha ctia cac mtc truyén
toi).

Trudng hop c6 hai miic thanh phdn

Am truyén t6i diém khao st gdbm hai muc thanh
phan L, L, tit hai huéng khdc nhau:

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

1 I,
L,=m!g|—' L, =]ﬂ|g|—‘
GidsitL,>L,nghialal >1.Chona (a< I)lahe
s6 bi€u thi do chénh léch gitia I, va I, khido I, = a*1,.
Muic 4m t6ng cong tai diém khao sat la:

I.E = L| T .ﬂ.]_.
Tris6 AL=L,- L,

- =m_1g:—'—m.ig“|'i=— 10.1ga

L1} Li}

Trudng hop cé nhiéu miic dm khdc nhau
Miic 4m téng cong dugc xic dinh bing cach cong
don theo so do6 sau:

Ly

4. Phan mém mo6 phong 6 nhiém tiéng 6n
do giao thong
Phian mém mo phong 6 nhiém tiéng 6n do giao
thong, CARNOISE, la cong nghé tich hgp mé hinh
héa véi cac chiic nang ctia GIS va hé quan tri CSDL
phuc vu quan ly di liéu, phan tich tong hgp va xudt
cac bao cao tu dong. 5 nhém chiic nang co ban cta
CARNOISE bao gom:
a. Chiic nang thao tdc bdan do GIS
CARNOISE ho trg cac cong cu co ban cho cac thao
tac trén cac 16p ban d6 GIS: cong cu diéu khién ban
do, cong cu hién thi, cong cu vé, cong cu thao tac doi
tugng ban do.
b. Chiic ndng qudn ly thong tin
CARNOISE quan ly thong tin thuc tinh cta cac
16p dii liéu khong gian va phi khong gian theo cau truc
bang hang va cot, cho phép tao mdi, chinh stia, luu két
qua va xudt bang thong tin ra cac dinh dang file text,
html hodc file Excel.
c. Chiic nang qudn ly s6 liéu
S6 liéu do dac nhiéu thoi di€ém, nhiéu giai doan
dugc CARNOISE quan ly chit ché dé phuc vu cho viéc
thong ké va xuét bdo cdo nhanh chdng.
d. Chiic ndng mo hinh héa
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Méi truong

Tu cac s6 liéu dugc luu trii quan ly trong phan
mém, ngudi st dung c6 thé xay dung cac kich ban mé
phong khac nhau, sau do tién hanh chay cac kich ban
mo phdong nay. Két qua chay kich ban mo phong tiéng
On sé dugc thé hién trén nén ban d6 s6 dudi dang cac
dudng dong mic khac nhau.

e. Chiic ndng thong ké bdo cdo so liéu

T tap s6 liéu dugc luu trit, véi cac chiic nang chon

lua cac tiéu chi thong ke, chuong trinh cho xem két

LA o L R P Do

qua théng ké dudi dang biéu d6 va dang bang dé€ tao ra
cac bdo cdo phén tich danh gia. Biéu d6 dugc thiét ké
theo nhiéu loai khac nhau cho tily chon. CARNOISE
tao san cac mau bdo cdo két qua chay mo hinh, cing
nhu cac mau bdo cdo thong ké s6 liéu d€ phuc vu cho
cong tac quan ly.

4.1. Giao dién phdn mém

Mot s6 giao dién chinh cia man hinh

B R Pl i e gy o e et iy o . S e e PRELAF . -

o ol T T T T e

[TUNEES SR T . JA— N 17
]

iy =l s |

1 |

A E

A Hinh 2. Giao dién chinh ciia man hinh
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A Hinh 4. Xdy dung kich bdn mé phdng
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A Hinh 3. 86 liéu do dac luu higng xe

4.2. Quy trinh hoat dong ciia phdn mém
Céc budc thuc hién mot kich ban ban mé phong 6
nhiém tiéng 6n nhu sau:

- Budc 1: Nhap thong tin ddc diém cua cac tuyén
duong;

- Budc 2: Nhap so liéu giao thong tai cac tuyén
duong, s lugng cac loai phuong tién, van toc trung
binh ctia dong xe, va cac thong s6 hiéu chinh khac;

- Budc 3: Hé thong tu dong xac dinh muc 6n trung
binh cua dong xe gy ra tai cac tuyén duong;

- Budc 4: Xay dung ludi tinh trén nén ban do s6;

- Budc 5: Xac dinh gid tri 6n tai moét diém trén ludi
tinh;

- Budc 6: St dung thuat todn ndi suy, vé cic dudng
dong muc thé hién mic do 6n trén ban do so6.



4.3. Két quda mé phong cho mot sé kich ban
Kich ban 1: Vi két qua do dac luu lugng xe tii 9h
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A Hinh 5. Miic 6n do dong xe gdy ra
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KET QUA NGHIEN CUU KHOA HOC
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A Hinh 8. Bdn d6 mé phdng lan truyén tiéng on

5. Két luén

Nghién ctiu nay da xdy dung dugc mot cong cu la
phan mém c6 kha ning moé phong 6 nhiém tiéng 6n
dugc gay ra boi hoat dong giao thong. Viéc mo phong
tiéng 6n gay ra do hoat dong giao thong dugc tinh toan
dua trén so lugng xe luu thong trén doan dudng, cling
nhu van toc trung binh ctia dong xe va phan loai cac
loai phuong tién c6 trong dong xe. Sau d6 dua trén bang
tinh noi suy d€ xac dinh muc do 6n gay ra bai dong xe.
Viéc tinh todn miic d6 6n tai mot diém trong khong
gian, dua trén cac cong thtic tinh suy giam cuong do
on do khoang cach khong gian, do dai cay xanh, vat
chin. Cuong do 6n tai mot diém trong khong gian la
két qua tong hop dugc gay ra tii nhiéu ngudn gay 6n
khéc nhau. Két qua chay thuc nghiém cho thdy cac két
qua tinh toan bang phdn mém la phu hgp véi cac két
qua do dac lugng xe trén cac tuyén duong nghién ctu.
bay la mot bd phan mém c6 tinh md rat cao va cod
kha nang 4p dung cho nhiéu doan duong khac nhau,
6 nhiéu khu vuc khac nhau, khi ching ta thu thap day
du s6 liéu. bay ciing la mot bo cong cu hiiu ich trong
viéc giang day cac mon hoc lién quan t6i 6 nhiém do
tiéng 6n, hay moé hinh héa moéi truong.

Tuy nhién dé cho ph4n mém hoan thién hon Can
nén tién hanh thém nhiéu nghién ctiu va danh gia
khac nhau, trong cac diéu kién khéc nhau, d€ b6 sung
thém cac ly thuyét vé cac yéu t6 anh hudng dén viéc
lan truyén tiéng 6n trong khong gian, tii d6 hoan thién
phan mém d€ c6 dugc cac két qua chinh xac hon.

Hudng nghién ctiu tiép theo, c6 thé ting dung cac
mo6 hinh 3D, GIS 3D dé€ m6 phong viéc lan truyén
tiéng On trong khong gian mot cach chan thuc hon.
Cing nhu viéc nghién cttu phat trién phdn mém nay
trén Website cting nhu Mobile Appm
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GIS APPLICATION SOFTWARE SIMULATES NOISE POLLUTION DUE
TO TRAFFIC

Cao Duy Truong

Ho Chi Minh City University of Natural Resources and Environment
ABSTRACT

Noise pollution is considered as one of the major hazards to human health, as dangerous as the other
pollution types. Currently the issue of noise pollution, especially traffic noise is paid insignificant attention.
There are few researches on this issue compared to other pollution problems such as air pollution, water
source pollution. These studies mainly assess the noise pollution from experimental measurements, and then
use GIS software to develop pollution maps. However, there are hardly any studies on spatial modeling of
noise pollution as well as on development of specific softwares for this topic. This paper presents the results
of the study on developing a software to simulate noise pollution due to traffic by using mathematical model
and applying GIS technology. The results show that the software has the ability to simulate the noise caused
by moving vehicles on the road. It also can simulate the noise intensity decline due to the impacts of different
factors.

Keywords: Noise, simulation, GIS, environmental informatics, traffic.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

CHAT LUONG MO TRUONG TRAM TiCH DAY
TAI VINH VAN PHONG, TINH KHANH HOA

Pham Hiitu Tam'!

TOM TAT

Vinh Van Phong la viing ¢ nhiéu tiém nang phat trién kinh t€ bi€én nhu: déng tau bién, cang bién, du lich
sinh thai, nudi trong, ché bién thiy san... Cac nganh san xudt nay c6 nguy co gay 6 nhiém moi trudng trim
tich. Cac nguon gy 6 nhiém tram tich ctia vinh Van Phong cht yéu la ngudén 6 nhiém hiiu co, kim loai nang
ti nudc thai sinh hoat, hoat dong nudi trong, ché bién thuy san, dong tau bién ...

Két qua diéu tra, khao sat chat lugng moi trudng tram tich tai vinh Van Phong vao thang 5/2015 cho thdy,
khu vuc nghién ctiu dugc bao phu cht yéu bdi cac tram tich hat min va phan bs kha dong déu, ty 1¢ trung
binh cp hat bun-sét (<0,062 mm) tuong ddi cao. Nhin chung chit lugng moi trudng trdm tich van con tuong
doi tét, hau hét ham lugng ctia cac kim loai ndng trong trAm tich (Zn, Cu, Pb) déu c6 gia tri ndm trong gid tri
gi¢i han (GTGH) dugc quy dinh trong cac Quy chudn ky thuat quoc gia vé chit lugng trdm tich - 4p dung cho
tram tich nudc 1¢ va nuéc man (QCVN 43:2012/BTNMT). Ham lugng ctia cac yéu t6 dinh dudng trong tram
tich (cacbon hiiu ¢, nito hitu co, phétpho téng s6) ciing & miic khong gay ra nhiing tac ddng tiéu cuc dén moi

truong tram tich ctia viing nghién ctu.

Tu khoa: Tram tich, kim logi ndng, chdt dinh dudng, vinh Van Phong, Khdnh Hoa.

1. M6 dau

Vinh Van Phong la vinh 16n nhat tinh Khanh Hoa,
kha kin gi6 va khong bi boéi 1ap véi do sau trung binh
khodng 20m, 13 vung rit nhiéu tiém nang phat trién
kinh té bién.

Vinh Van Phong c6 thé phan biét thanh 3 khu vuc:
Vinh Bén Goi, lach C6 Co va vinh Van Phong. Céac
hoat dong kinh té tu nhan cling nhu nha nudc kha
phat trién & vung vinh Van Phong: cdng nghiép, nudi
trong, danh bat thuy san, du lich... Cac khu dan cu va
cac nha may xi nghié¢p, khu cong nghiép, hoat dong
cong nghiép cé mat do kha cao & vung bo phia Tay
Béc, Tay va Tay Nam vinh Van Phong, trong d6 Nha
may dong tau bién Hyundai-Vinashin la dang quan
tam nhat vé nhiing tac dong tiéu cuc dén moi trudong
trdm tich (Pham Van Thom, 2005).

Tu nhiing nam 1980, trong khudén khé hop tac
nghién ctiu khoa hoc Viét Nam - Lién X6 dé nghién
ctiu cac vung bién nhiét déi, nhiéu chuyén khao sat da
dugc trién khai tai ving vinh Van Phong. Cac khao
sat diéu tra ven bién Phu Khanh 1976-1981. Dic biét,
ti ndm 1994 dén nay, nhiéu nghién ctiu da dugc tap
trung tién hanh tai ving nay, dién hinh la cac nghién

'Vién Hdi Duong hoc

cliu ctia Bui Hong Long, 1994-1995; Nguyén Téc An,
1996; Pham Vian Thom 2001-2002; Lé Thi Vinh, 2005;
La Vén Bai, 2009... Nhin chung, cac nghién ctiu con
mang tinh tdng quét vé viing, vinh ven bd va chi quan
tam tting d6i tugng nghién ctu riéng biét, cac dé tai
dugc trién khai theo muc dich nghién ctiu riéng cta
ting cht nhiém dé tai. Viéc nghién ctiu vé chét lugng
moi trudng tram tich cua viing nay chua dugc quan
tam ding mtic.

Vi vay, viéc tién hanh diéu tra khéo sat trong nam
2015 nhdm dénh gid toan dién chét lugng méi truong
tram tich tai khu vuc vinh Van Phong la can thiét. Tu
dé dua ra mot s6 co s& khoa hoc phuc vu cho viéc quan
ly, quy hoach va bdo vé moéi trudng nham phat trién
kinh t€ bién bén viing.

2. Phuong phap nghién ctu

2. 1. Thu mau:

Tién hanh 1 dgt thu mau trAm tich tai 13 tram
(Hinh 1). BS tri cac tram theo tling khu vuc nhu sau:

+ Tram 1, 2, 3, 4 va 8: khu vuc vinh Bén Goi (d0 sau
3,5 - 13,0m)

+ Tram 5, 6 va 7: khu vuc lach C6 Co (d0 sau 18,0
-31,0m)
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HMéi truong

+Tram 9, 10, 11, 12 va 13: khu vyc vinh Véan Phong
(30 sau 18,0 — 27,0m)

Céc chi tiéu phan tich mau tram tich bao gém: Cap
hat bun-sét (<0,062 mm), cacbon hitu co (C hc), nito
hiiu co (N hc), photpho téng s6 (P ts) va cac kim loai
ndng (Fe, Zn, Cu, Pb).

2.2. Phuong phdp thu, bdo qudn va phdn tich
mau Mau dvgc thu, xit Iy, bdo qudn va phén tich theo
FAOQ, 1975.

Chat lugng tram tich trong khu vuc nghién ctiu
dugc danh gid dua theo Quy chuin Ky thuit Qudc
gia vé chét lugng tram tich (nudc lg va nudc mén) -
QCVN 43:2012/BTNMT.

Phuong phdp thu mau: St dung cudc chuyén dung
Wildco (My).

Bdo qudn mdu: Mau tram tich dugc bdo quan lanh
g 4°C.

Phuong phap phan tich:

+ Cép hat bun-sét (<0,062 mm): phuong phap ray;

+ Cacbon hiiu co: mau tram tich tac dung véi hon
hgp Sulfochromic, lugng K, Cr,O, thtia dugc phan
dinh bang mu6i Mohr;

+ Nito hitu co: phuong phéap Kiejdahn dé€ bién nito
httu co thanh ammonia, sau d6 chuin d6 ammonia
bang H,SO,;

+ Photpho tong s6: pha mau bang hon hgp HNO,
dam ddc + H,SO, dam dic va photphat dugc phan tich
bang phuong phép xanh molybden;
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+ Cac kim loai ndng: pha trong dung dich axit
HNO, (10%) va loc, sau do Fe, Zn, Cu va Pb trong
dung dich loc dugc phén tich trén mdy quang phé
phat xa ICP - MS.

2.3. Phuong phdp xi ly so liéu S dung phdn
mém Microsoft Excel (2013) dé phan tich thong ké,
mo td phdn bé cdc sé liéu trén do thi.

3. Két qua va thao luan

Két qua phan tich cho thdy, ving nghién ctu dugc
bao phu cht yéu bai tram tich hat min (bun-sét) va
phan b6 kha dong déu; ngoai trii tram 8 (Bén Goi) va
tram 10 (Van Phong) - dugc bao phu béi cat hoac cat
chtia graven (cap hat tho). Ty 1¢ trung binh cdp hat
bun-sét (<0,062 mm) ctia 11 tram con 1én dén 95,15%,
pht hop véi cac két qua nghién ctiu trude day (Pham
Van Thom, 1981). Dua trén cac Bang 1, 2 va Hinh 2, 3
cho thdy, xu thé phin bd va bién thién ham lugng cua
cac yéu t6 dinh dudng va kim loai ndng nhu sau:

3.1 Cdc yéu to dinh duong

Vi dugc bao phu boi bun nén C he ¢6 ham lugng
tuong doi cao, dao dong tii 0,73 (tram 12) dén 1,75%
(tram 6), gia tri cao nhat 1,75% dugc ghi nhén tai tram
6. Yéu t6 nay phéan bo tap trung chu yéu 6 2 khu vuc
vinh Bén Goi va lach C6 Co. Ham lugng thip cta C he
phan bo chu yéu 6 2 tram 8 va 10, gia tri thap nhat la
0,18 % tai tram 8.

N hc va P ts phan bd kha tuong dong, ham lugng
cao tap trung chti yéu & cac tram 9, 11 va 13, gid tri 16n
nhat ghi nhén dugc cia N hc1a 986 pg/g tai tram 13 va

Béang 1. Gia tri thong ké cip hat bun - sét va cic yéu t6
dinh dudng trong tram tich thiang 5/2015 tai vinh Van
Phong (TB: trung binh, BN: bé nhit, LN: 16n nhit)

Gia C?p he;lt Chc | Nhc Pts
Khu vuc . bun-sét o
tri . (%) | (ug/g) | (ng/g)
(%)
. TB 77,20 1,04 | 645 | 383
Vinh 700 6,74 0,18 | 112 52
Bén goi
LN 95,81 1,55 | 933 | 622
TB 96,44 133 | 712 | 427
Lach ™py 94,72 096 | 521 | 308
Co co
LN 97,76 1,75 | 992 | 661
Vinh TB 75,61 0,89 | 724 | 482
Van BN 0,00 0,19 | 98 45
phong | N 98,68 1,69 | 986 | 681
‘ TB 81,03 1,05 | 691 | 431
Toan 7705 0,00 0,18 | 98 45
khu vuc
LN 98,68 1,75 | 992 | 681




KET QUA NGHIEN CUU KHOA HOC ‘T%
VA UNG DUNG CONG NGHE

Chi Bad buin-skl g W Pl o [
- - —
B |
= | O |7 | O & a8
i e K i PG d Bl L ~ rt slaidorg
C hira o2 % - # g b L g
s
- 410 o
= | ‘ O |7H 5 _L-._.T]._...-_r___
1 ! . B ] 1] I 1 i i f L i
iy B i ek (22 i e Pl B e 0 i Wil Py

A Hinh 2. Phan b6 ham lugng cdp hat biin-sét va cdc yéu t6 dinh duéng trong trdm tich thdng 5/2015 tai vinh Van Phong

ctia P ts tai tram 9 la 681 pg/g. Tuong ty nhu C hc,
ham lugng thip ctua N hc va P ts cling tap trung chu
yéu 6 2 tram 8 va tram 10, ham lugng thap nhat cia N
hc va P ts déu dugc ghi nhan tai tram 10 véi cac gia tri
tuong ting 1a 98 ng/g va 45 ug/g.

3.2. Cdc kim logi ndng

Tuong ty nhu yéu t6 dinh dudng, do ty 1é cap hat

bun-sét tai 2 tram 8 va 10 thdp nén ham lugng kim loai

Bang 2. Gia tri thdng ké cac kim loai ning trong tram tich
thang 5/2015 tai vinh Van Phong

Khu Gid tri Fe Zn Cu Pb
vic | (ng/g) | (ng/g) | (ng/g) | (ng/g)
Vinh |_TB 22177 | 29,1 9,9 6,3
Bén | BN 5662 5,6 3,6 1,3
goi LN 28795 | 36,0 14,4 19,1
TB 24754 | 37,1 13,0 10,9
Lach o 1 20530 | 300 | 124 2,9
CoO co
LN | 29005 | 40,5 13,8 15,3
Vinh |_TB 18745 | 282 11,3 6,7
Van | BN 1959 L6 1,9 2,4
phong | 1\ 25423 | 37,9 16,0 15,3
Toan | TB 21451 | 30,6 11,1 7,5
khu | BN 1959 1,6 1,9 1,3
vuc LN | 29005 | 40,5 16,0 19,1
QCVN
43:2012/
BTNMT - 271 108 112

tai 2 tram nay ctng rat thap, cac gia tri bé nhat cta Fe,

Zn, Cu déu dugc ghi nhén tai tram 10 lan lugt 1a 1959

ug/g; 1,6 ug/gva 1,9 ug/g.

- Fe cht yéu phan b6 tai cac tram thuc 2 khu vuc
Bén Goi va lach C8 Co, pham vi dao dong ctia yéu
t6 nay rat 16n (1959 — 29005 pg/g). Gia tri 16n nhat
cta Fe 1a 29005 ug/g ghi nhan dugc tai tram 5.

- Xu thé phan b6 ctia Zn cling tuong tu nhu Fe, tuy
nhién Zn phan b6 chu yéu & cac tram thudc khu
vuc lach C6 Co, pham vi dao dong ctia yéu t6 nay
cling tuong doi rong (1,6 - 40,5 pg/g). Tuong tu Fe,
gid tri 16n nhat ctia Zn ciing ghi nhan dugc tai tram
51a 40,5 pg/g.

- Cu tap trung phan b cht yéu tai cdc tram thudc
vinh Véan Phong. Pham vi dao dong cua Cu tu 1,9
- 16,0 pg/g, gia tri cao nhat 1a 16,0 pg/g ghi nhin
dugc tai tram 9.

- Kim loai Pb phén b6 chu yéu tai cac tram thudc
lach C8 Co, tuy nhién, gid tri cao nhét ghi nhin
dugc tai tram 3 1a 19,1 pg/g. Pham vi dao dong cua
Pb ciling tuong d6i rong tui 1,3 - 19,1 ug/g.

Tém lai, dya vao cdc dan liéu vé sy phan bé ctia cac
thong s6 moi truong trong tram tich, cho thay:

- Ham lugng C hc va Fe, Zn, Pb chti yéu phan b6 &
khu vuc lach C8 Co.

- CuvaN hg, P ts phan b6 kha tuong dong. Tuy
nhién cac gia tri 16n nhdt cta cic yéu té nay
thuong ghi nhédn tai cac tram thudc vinh Van
Phong.
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A Hinh 3. Phan bé ham lugng cdc kim logi ndng trong trdm tich thdng 5/2015 tai vinh Vin Phong

3.3 Dadnh gid hién trang chdt lugng trdm tich

Céc s0 liéu néu trén cho thiy, ham lugng Zn, Cu,
Pb c6 gia tri bé va luon ludn thidp hon GTGH dugc
quy dinh trong QCVN 43:2012/BTNMT.

Do Quy chuin ky thuat qudc gia vé chat lugng
tram tich khong quy dinh cac GTGH d6i véi cac chét
hiiu co, nén cac tai liéu nudc ngoai lién quan da dugc
tham khdo. Theo Hyland (2000) tram tich cé duéi
0,05% va trén 3% chat hitu co sé lam giam sy phong
pht cling nhu sinh khéi ctia sinh vat ddy mém, véi
ham lugng C hc trong khoang 0,18 - 1,75% sé khong
gay ra nhiing tac dong tiéu cuc, nhiing gia tri nay
ciing thdp hon GTGH 2% dugc quy dinh trong tiéu
chudn ctia Trung Quéc vé ham lugng C he trong trdm
tich (CCME, 2003).

Theo Lars Stenvang Hanse va Thomas Henry
Blackburn (1991) cac qua trinh khoang hoa chat hiiu
co chta N trong tram tich khong khac nhau trong
diéu kién hiéu khi va yém khi, trong luc dé cac hgp
chét chiia P, Fe va Pb rdt bén viing trong moi trudng
0xy hoa va cac yéu t6 nay bi khoang hoa dang ké trong
tinh trang thi€u 0xy, tuy nhién nhiing khao sat ndi
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trén cho thdy, viing nghién ctiu ¢6 ham lugng oxy kha
phong phu (luén >5mg/1), nhu vay kha nang khoang
hoéa ctia cac yéu t6 ndi trén la rat thap.

‘4. Két luan va kién nghi

Vung nghién ctiu dugc bao phu chu yéu béi cac
tram tich hat min va phan bo kha dong déu, ty 1é
trung binh cip hat bun-sét (<0,062 mm) tuong doéi
cao.

Chdt lugng moi trudng trdm tich tai ving nghién
ctiu nhin chung van con tuong déi t6t: Ham lugng Zn,
Cu, Pb ludn thap hon GTGH va ham lugng C he, N
hc, P ts & mtc khong gay ra nhiing tac dong tiéu cuic
dén chat lugng mai trudng tram tich.

Dé€ duy tri sy phdt trién bén viing cdn thiét phdi cé
nhiing bién phdp cdn thiét sau: Tang cudng cong tac
quan tric, giam sat va phong ngtia sy 6 nhiém moi
truong tram tich noi riéng va moi trudng vung nghién
ctu ndi chung; Thu gom, khong ché, kiém sodt va xt
ly nguén thai (nudc thai sinh hoat, chét thai ran...)
& cac khu dén cu tap trung quanh ving nghién ctiu
nhdm trdnh nguy co giy 6 nhiém moi trudng trim
tichm
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ENVIRONMENTAL QUALITY OF BED SEDIMENTS
IN VAN PHONG BAY, KHANH HOA PROVINCE

Pham Hitu Tam

Institute of Oceanography, Vietnam Academy of Science & Technology

ABSTRACT

Van Phong bay in Khanh Hoa province has potentials for sea economic development such as: shipping,
sea port, eco-tourism, aquaculture, fishery processing, etc...These manufacturing sectors are likely to cause
environmental pollution in sediments. The sources of sediment pollution in Van Phong bay are mainly
organic substances, heavy metals from domestic wastewater, fishery processing plants, aquaculture, shipping

activities...

The result of the sediment environmental quality survey and investigation in Van Phong bay in May, 2015
shows that the studied area is covered mainly by fine-grained sediments and distributed fairly evenly, the
average ratio of mud-clay particles (<0.062 mm) is relatively high. In general, the environmental quality of
sediment in the study area (Van Phong bay) is still relatively good. Concentration of heavy metals (Zn, Cuand
Pb) in sediments is within the limits regulated in the National Technical Regulations on sediment quality —
brackish and saltwater sediments (QCVN 43:2012/BTNMT). Concentration of nutrients (organic C, organic
N and total P) in sediments is also at levels that do not cause negative effects on the sediment environment of

the study area.

Keywords: Sediment, heavy metal, nutrients, Van Phong bay, Khanh Hoa.
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TOI UU HOA QUA TRINH THUY PHAN BUN THAI
GIAY BANG ENZYME SU DUNG PHUONG PHAP
BE MAT DAP UNG -THIET KE CAU TRUC CO TAM

Pham Thi Thanh Hoa'
Nguyén Van Phuéc?

TOM TAT

triic ¢6 tdm (CCD).

Qua trinh thuy phan bun thai gidy bang enzyme dugc t6i uu héa bang phuong phép bé mit dap ting (RSM)
— thiét ké c4u truc c¢6 tam (CCD). Phuong trinh thuc nghiém mo6 ta qua trinh tuong tac gitia4 yéu t6 va do
thi bé mét dap ting cho thdy san lugng glucose cuc dai 27,918g/L, hiéu sudt chuyén hoa cellulose 80,4%.Bathi
nghiém dugc thuc hién véi diéu kién thuy phéan t6i ductia moé hinh, két qua thu dugc san lugng glucose la
27,724 £ 0,320 (g/L), tuong duong véi két qua ctia mo hinh.

Tu khoéa: Toi vu héa, thity phan, bun thdi gidy, cellulase, phuiong phdp bé mat ddp ting (RSM) - thiét ké cdu

1. Gi6i thiéu

Cung vdéi su phat trién cta nganh néng nghiép va
cong nghiép & Viét Nam, lugng rdc thai ti hai nganh
nay ngay cang l6n gay ap luc cho viéc xti ly chung va tac
dong tiéu cuc t6i moi trudng. Rac thai nhu rom ra, trau,
x0 dua, bun thai gidy,... c6 thanh phan lignocellulose
cao la nguon nguyén liéu tiém nang cho san xuit nhién
liéu sinh hoc bio-ethanol.

Bio-ethanol hay con goi 1a c6n sinh hoc ¢ cong
thiic héa hoc la CH,OH, dugc bs sung vao xing dé
giam lugng nhién liéu hoa thach phai khai thac. Viéc
sti dung nhién liéu hoa thach dong nghia véi nguon tai
nguyén bi can kiét va thuc déy tién trinh thay d6i thoi
tiét [1]. Vi vay, bio-ethanol la su Iua chon cho céc nude
hién nay nhdm tdi tao nguén chit thai thanh ning
lugng bén viing [2].

Hién nay trén thé gi6i rat nhiéu nudc dang st dung
bio-ethanol. Brazil st dung bio-ethanol nguyén chat
va bio-ethanol pha véi xang theo ty 1¢é 14%:76% (v/v)
[3]. USA st dung E10 va E15, pha ti 1¢ 10% (v/v) va
15% (v/v) vao xang tiéu thu trén toan nudc My [4].
Bén canh do, EU da st dung bio-ethanol pha vao xdng
voi ty 1€ 5% (v/v) theo tiéu chudn chat lugng EN/228
ma khong can phai chinh stia bat cti bd phan nao ctia
dong co. Tuy nhién, d€ stt dung bio-ethanol v6i nong

do6 cao hon(85%), dong co can phai dugc thay ddi cho
phu hgp [5]. O Viét Nam, E5 ciing da dugc ban rong
rdi trén ca nudc.

O Viét Nam da c6 mot s& nghién ciu ting dung st
dung phé ph4m néng nghiép nhu rom, ra, trdu d€ san
xuat bio-ethanol. Viéc thu hoi bio-ethanol tit bun thai
gidy con la linh vic mdi va gap nhiéu tré ngai do bun
thai gidy c6 nhiéu thanh phan tap chit giy tic ché hoat
dong cua vi sinh vat.

Bén canh nhiing ly do trén, nghién ctiu san xut
bio-ethanol tit chit thai con gdp nhiéu khé khan do
hiéu suit thu hoéi bio-ethanol chua cao. Nguyén nhén
chinh ctia vin dé nay do qua trinh thay phan chuyén
héa sinh khdi cellulose thanh glucose con nhiéu han
ché. Hién nay, c6 rat nhiéu phuong phap thuy phan
cellulose nhu st dung axit [ 6], kiém, vi séng va st
dung enzyme [7]. Trong nhiing phuong phap nay, thay
phén bang enzyme la phuong phap cho hiéu san lugng
duodng glucose la cao nhit [7,8].

Vi vay, muc dich bai bdo nay dua ra phuong trinh
thuc nghiém dua vao phuong phap dap ting bé mat dé
mo ta su tuong tac gitia cac yéu to,tli do cho phép toi
uu hda qua trinh thaly phan bang enzyme dya trén san
lugng va hiéu sudt thay phan.

! Nghién ciiu sinh Vién Tai nguyén va Moi trucng, gidng vién Dai hoc Cong nghiép Thuc phdm
2GS.TS, Vién trudng Vién Tai nguyén va Moi trudng, Dai hoc Quéc gia TP.HCM
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2. Vit liéu, phuong phap va bé tri thi nghiém
Vit liéu
Bun thai gidy dugc ldy mau ti bé tuyén ndi cua quy
trinh xt ly nudc thai cia cong ty New Toyo Pulppy
(NTY) vé6i quy trinh san xudt gidy ti bot gidy va gidy
tai ché. Mau bun thai gidy nay sau d6 dugc tién xt ly
bang axit sulfuric d€ gidm nong do kim loai va thanh
phén lignin cho sy thuy phan bing enzyme. Sau tién xt
ly, thanh phén lignocellulose con lai 1a 42 % cellulose,
3,8% hemicellulose,5,1% lignin, con lai la tro va céc
thanh phan khac [9].
Enzyme

Enzyme cellulasela Celluclast® 1.5Ltt Trichoderma
reesei, va enzyme P-glucosidase tii Aspergillus niger,
tén thuong mai Novozyme 188, ca hai sdan phim cta
Cong ty Novozymes Dan Mach.

Phuong phdp

Hoat d6 cua Celluclast® 1.5L xac dinh theo Filter
paper assay70FPU/mL [10,11].

Hoat do ctia Novozyme 188xac dinh theo Cellobiose
assay750 CBU/mL [10,11].

Dudng tii qué trinh thuy phan dugc xdc dinh bang
phuong phap duong khii DNS (Dinitrosalycylic acid).

B0 tri thi nghiém qud trinh thity phan

Qua trinh thiy phin bang enzyme dugc thuc hién
trong Erlen 250 ml v6i 100 ml dung dich gom bun thai
gidy kho (theo khao sat), nuéc khit ion va enzyme (theo
don vi khac nhau) dugc hoat hoa trong dém citrate
[12]. Trudc khi cho enzyme, dung dich bun thai gidy
dugc bs sung Tetracyclin1% bun thai gidy (w/w)nhdm
tiéu diét cac vi sinh vat anh huéng dén qua trinh thi
nghiém. Erlen dugc bao miéng kin nhdm ngin hoi
nudc bay hoi va vi sinh vat trong moéi truong khong
khi xd4m nhap vao. Qua trinh thi nghiém st dung
thiét bi khudy tii nhiét, ca tu dai 2 cm, nhiét d6 dugc
nhom nghién ctiu kiém sodt bang nhiét ké hong ngoai
Microlife FRIMF]1 trong su6t qua thi nghiém.

Phuong phdp quy hoach thiic nghiém

St dung phdn mém Design Expert 8.0.6 d€ tim cac
yéu t6 anh hudng tap trung va diéu kién thiuy phan
béing enzyme t6i vu.

Bay yéu t6 anh hudng dén qua trinh thay phén, mtic
thdp va cao (-1; +1) cta tliing yéu téndm trong ving
du bao xu hudng theo khao sat ban dau [12]:nhiét do
(48, 52°C), pH (4.8, 5.2), ndng do lugng co chat (30, 70
g/L), don vi cellulase (10, 30 FPU/ 1g celllulose), don vi
B-glucosidase (20, 40 CBU/ 1g celllulose), toc d6 khudy
(200, 240 vong/phut), thoi gian(24, 72 gid). Thuc hién
thi nghiém theo bé tri ctia ké hoach Minimum-Run
Equireplicated Res IV Design, cic yéu t6 anh hudng
tap trung dugc xac dinh qua miic anh hudng va do tin
cdy c6 y nghia.

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

St dung phuong phap bé mit dap ting (RSM) -thiét
ké cau truc c6 tam (CCD) bo tri thi nghiém dya trén
cac yéu t6 anh hudng tap trung chon dugc. Cac yéu to
chinh dugc nghién ctiu & 5 mtic (-a, -1, 0, +1, +a). Thuc
hién thi nghiém, tién hanh phén tich RSM-CCD, chon
diéu kién thty phan t6i uu.

Hiéusuatthuyphéancellulosedugctinhtheocongthtic:

(glucose )x 100

sinh ra

- glucose

cellobiose+oligo

Hiéu suat (%) = 1,111 x glucan

cellulose

glucose  : Tong lugng duong glucose thu dugc
sau qud trinh thay phan (g)

glucose | .o ..ot LUONGGlucosesinhradocellobiose
va oligosaccharides trong mau sau tién xi ly (g)

glucan : Glucan theo cellulose ban dau (g)

cellulose

1,111: hé s6 chuyén hoa cellulose thanh glucose

3. Két qua va thao luin

Két qud sang loc yéu to dnh hudng tap trung

Bay yéu t6 x, x,, X,, X,, X, X, X, dugc ma hoa voi
thiét ké€ ma tran phoi hgp gitia cac yéu t6 (bang 1) dé
khao sat miic anh hudng tap trung.

p < 0,05 do tin cay c6 y nghia; p> 0,05 do tin ciy
khong cé y nghia [13, 14]

Bang 1. Ma tran thiét ké thi nghiém giiia cic yéu t6 theo
ké hoach Minimum-Run Equireplicated Res IV Design

S4 thi Cac bién Nong do
nghiém glucose
Xl X2 X3 X4 X5 X6 X7 (g/L)
1 +1 | 41| -1 | +1 -1 | +1 | -1 10,028
2 1| 41| -1 | +1 -1 -1 | +1 12,536
3 1| -1 | -1 | 41 | 41| 41 | +1 13,126
4 +1 | +1 | -1 -1 +1 | -1 | +1 11,356
5 +1 | -1 | +1 | +1 -1 -1 | +1 25,553
6 -1 -1 | +1 | +1 -1 +1 -1 19,628
7 +1 | +1 | +1 +1 +1 +1 +1 26,664
8 +1 | -1 | +1 -1 +1 | +1 | -1 17,035
9 -1 -1 ] -1 -1 -1 -1 -1 8,849
10 -1 | +1 | 41| 41 | +1 | -1 -1 22,590
11 +1 | -1 | -1 | +1 | +1 | -1 -1 12,536
12 +1 | -1 | -1 | -1 | -1 | +1 ] +1 10,618
13 -1 -1 | +1 | -1 +1 | -1 | +1 22,220
14 -1 +1 | +1 -1 -1 +1 | +1 21,109
15 +1 [ +1 | +1 | -1 -1 -1 -1 15,184
16 5 W TS T S [ (S [ (R S | 10,029
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Mai truong

Bang 2. Cic yéu t0 qua trinh thay phin va mic anh
huéng caa ching

Béang4. Thucnghiémtheo RSM-CCD détéivuhdéaquatrinh
thay phéin bang enzyme Celluclast® 1.5L/ Novozyme 188

Bién Yéu t6 Miic anh Do tin cay Thi | Néng | Donvi Donvi | Théi | Nong
hudng 95% (p) nghiém | do o cellulase | p-glucosidase | gian do
chait (FPU) (CBU) (gio) | glucose
X, Nhiét d6 (°C) -0,07 0,130 (g/L) (g/L)
< pH 0.00 0.815 1 60 20 30 48 | 27,885
- - 2 60 20 30 72 | 26959
X, Noéng do co 5,06 0,002 3 0 ) 0 3% | 20601
chit (g/L) 7 > :
4 70 25 40 60 | 26,756
X, Don vi 1,64 0,005
cellulase (FPU) 5 50 25 40 60 | 25743
_ 6 50 25 40 36 | 22,426
X, Don vi Beta- 0,75 0,010
glucosidase 7 60 10 30 48 | 20,292
(CBU) 8 70 25 20 60 | 25536
x, | T6c do khudy -0,16 0,057 ? 60 20 30 48 | 27918
(vong/phut) 10 80 20 30 48 21,139
x, | Thoi gian (gi®) 1,71 0,005 11 50 15 40 60 | 22,955
12 70 25 20 36 | 23,048
Béng 2 cho thdy, chi c6 4 yéu t6 la anh hudng tap 13 50 25 20 60 | 23,485
trung t6i qud trinh thay phan bing enzyme véi do 14 60 20 10 48 | 22,440
tin Céy co ),7 nghia (p < 0,05), 3 yéu t6 kia it anh hlié’ng 15 60 20 30 24 20,809
trc,)ng k'}ioang}ha(: sat €0 thAe Fhofl muic 1§} gltia fie lflm 16 =0 15 20 60 | 22162
thi nghiém. Bon yéu t6 ¢6 do tin cdy c6 y nghia la nong
N Ko 1 2 5 , X NP 17 70 15 20 60 21,532
do co chit véi miic anh hudng 16n nhat 5,06; thoi gian
mtuc anh huéng 1,74; don vi cellulase mtic anh hudng 18 60 20 >0 8 | 25291
1,64 va don vi p-glucosidase 0,75. 19 >0 25 20 36 | 21,702
Bon yéu t6 anh hudng chinh trén dugc tiép tuc 20 40 20 30 48 | 18347
dugc thiét ké va thuc hién thi nghiém theo phuong 21 70 25 40 36 | 24,935
phédp bé mat dap ting - thiét ké cau tric ¢ tam. 22 70 15 40 60 | 24,053
S6 thi nghiém dugc bé tri 1a 30 thi nghiém (2“4 23 60 20 30 48 | 27,882
- 2), gobm 6 thi nghiém & tdm va 24 thi nghiém khong 24 50 15 40 36 | 19,045
trong tdm. Diém & tAm dlI()'C chon la diém tai dé san 25 50 15 20 36 18,781
lugng thﬁY phan tu enzyme pa cao nhﬁt khi ta khao 26 0 20 30 48 | 27878
sat tting yéu t6 don 1€ [12]. Bon yéu t6 anh hudng tap
27 60 20 30 48 27,885
Bane3. M b ohan b 28 60 20 30 48 | 26,864
ang 3. Miic cac yéu t6 trong qua trinh phin biang enzyme
Novizymes Y 84 P genzy 29 60 30 30 48 | 27,891
Khodng Miic 30 70 15 20 36 18,067
Bién Yéu to nghién [ 210 T+11+
ciiu trung dugc nghién ctiu & 5 muc (-a, -1, 0, +1, +a) véi a
X, gl‘;‘:% d/‘i)“’ 40-80 | 40 |50 | 60| 70 | 80 = =2.[14,15] (Bing3, 4). '
g Mo hinh thuc nghiém mo ta mdi tuong tac gitia
D(ﬁnl"i nong do glucose (Y, g/L) thu dugc tii qua trinh thay
) ?;PL[‘J';‘S"’ 10-30 1 10 ] 151 20 | 25 | 30 phan st dung enzyme véi cac bién ma héa nhu sau:
Pon vi Beta- Y= b0 + blx1 + bzx2 + b3x3 + b4x4 + b12 )§1x2 + b123x1x3
x, | glucosidase | 10-50 | 102030 (40 [50 | ~DXX, - byox =By X, +b,0x, b b, x*-b,
(CBU) x? -b, x>
. | Thoi gian 2472 |24 |36 | 48| 60 | 72 Két quad t6i uu héa vdi cdp enzyme Celluclast®
t | (8i9) 1.5L/ Novozyme 188:
%
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Bang 5. Kiém dinh tinh y nghia ctia cic hé s6 phucng trinh cip enzyme Celluclast® 1.5L/ Novozyme 188

Céc bién s6 tuong quan | Cac hing s6 tuong quan Tinh y nghia (gia tri F) Kiém dinh tinh y nghia (p)
b, 27,72 88,12 < 0,0001
X, 0,58 32.68 < 0,0001
X, 1,73 295,8 < 0,0001
X, 0,75 54,87 <0,0001
X, 1,5 220,12 < 0,0001
XX, 0,35 8,01 0,0127
XX, 0,26 4,4 0,0533
XX, -0,074 0,36 0,5579
XX, -2,735E-003 4,905E-004 0,9826
XX, -0,3 5,85 0,0287
XX, 0,085 0,48 0,5004
x -2,05 473,08 <0,0001
xz2 -0,96 104,49 < 0,0001
X, -1,02 117,11 <0,0001
x,? -1,02 116,03 <0,0001

Kiém dinh tinh y nghia ctia cac hé s6 phuong
trinh tuong quan dua trén chi s6 Fisher, v6i cac hé
0 ¢6 gia tri p < 0,05 cd y nghia, hay ndi cach khac
la cac yéu t6 c6 tuong tac rd rét voi nhau (Bang 5).

Véi gia tri cta p< 0,05 thi ¢6 y nghia tuong tac
trong mo hinh [14]

M0 hinh thuc nghiém mo6 ta mdi tuong tac gitia
nong do glucose (Y, g/L) thu dugc tii qua trinh
thtly phén st dung cdp enzyme Celluclast® 1.5L/
Novozyme 188 v6i cac bién ma héa nhu sau:

Y=27,72+0,58x1 +1,73x2+0,75x3 + 1,5x4 + 0,35
x1x2-0,3x2x4-2,05x12-0,96x22-1,02x32-1,02x42.

Trong do: Y 1a nong do glucose (g/L) ; x1, x2, X3,
x4 lan lugt la ndng do lugng co chat (g/L), don vi
cellulase (FPU), don vi f-glucosidase (CBU), va thoi
gian (gio).

Tu phuong trinh ta thay, 3 yéu t6 tuong tac nhau
vé mdt thong ké la don vi cellulase, nong do co chat
va thdi gian. Su tuong tac cta yéu té B-glucosidase
khong r6 rét.

Phan tich su c6 y nghia ciia mé hinh

Gi4 tri kiém dinh F (Fisher) ctia mo hinh 12 88,12
v6i gid tri p < 0,0001 cho thady mé hinh hoan toan
c6 y nghia thong ké véi do tin cay 99,99%. Su khong
tuong thich ctia mo hinh (lack of fit) 1a 1,58 (p =
0,3191), diéu do6 ching minh moé hinh hoan toan
tuong thich véi thuc nghiém [13, 14].

Bang 6. Cacgia trivatrisd danh gia sy phuhgp ciamd hinh

Gidtri F: . 1,58

Mohinh | 88,12 p< tsfdl;h"t‘l‘lgich

0.0001 8 p :0,3191
R? 00880 | DO chinh xdc 26,793

phu hop

R?hiéu Hé s6 bién di
hint 0.9768 | “C (o) 2,09
R%*dy doén 0,9433

Két qua phan tich Anova cho thay R* = 0,988
cho thiy d¢ chinh xac cia mo6 hinh la cao, 98,8% su
chuyén hoa cellulose thanh glucose dugc thé hién
trong mo&i quan hé véi cac yéu t6 lién quan, chi co
1,2% gay ra sai s (sai s6 ngau nhién). Bén canh do,
hé s6 bién di-CV (coefficient of variation) trong thi
nghiém & muc thp la 2,09 % chiing to ring cac thi
nghiém dugc thuc hién chinh xac va d¢ lap lai cao
[14, 16]

Gia tri R*tién dodn 1a 0,9768 phu hop véi R* hiéu
chinh 14 0,9433 (d6 1éch 0,0335 < 0,2). D6 chinh x4c
pht hgp thé hién ty 1é tin hiéu so v6i nhiéu la 26,793
> 4 chi ra rang tin hiéu da day dua [14].

Két qua dap ving bé mdt

Mat dap ung hinh 1 (a) thé hién bé mat dudng
dong muc va hinh 1 (b) thé hién bé mdt ba chiéu
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fal Ning a4 glucose (g/1.]

Celluclast® 1.5L (FPU}

Mg & oo chdi (gL}

Niéing di glucose (g/L)
Pl da gluocas

Celluclast® 1.5L Hifbng, By cor chadt
(FPL) (/L)

A Hinh 1. D6 thi bé mdt ddp ving thé hién sy phu thudc ciia nong do glucose vao ndng do co chdt va don vi Celluclast® 1.5L - (a)

dudng dong miic (b) ba chiéu

a) Néng 46 glucose (/L)

Thé gian {gidr)

Celluclas* 1.5L (FPU)

Méng 49 glucose (g/L)

Celluclast® 1.5L
(FPL)

gian(gia)

A Hinh 2. D6 thi bé mdgt dap ving thé hién sy phu thudc ciia ndng do glucose vao thdi gian va lugng Celluclast® 1.5L - (a) dudng

dong miic (b) ba chiéu

dang chudng cho thdy, trong ving khao sat xuit
hién vi tri c6 nong do glucose cao nhait.

Nong d¢ glucose cuc dai ndm trong khoang c6
don vi cellulase 16n hon 20,5 FPU va khoang néng do
co chat 16n hon 57 g/L. Muc dich cta bai baohuéng
t6i diéu kién thuy phan t6i uu théa man ba diéu
kién:lugng cellulase thap, ndng do glucose va hiéu sudt
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thtly phancao,vi vay theo mé hinh dap tng du doan
Ymax = 27,918 g/L tai don vi cellulase 20,5 FPU va
nong do chat 61 g/L.

Tuong tu, md hinh dap tGing bé mat thé hién moéi
quan hé gitta ham lugng cellulase va thoi gian, theo mo
hinh dép tng du doan Ymax = 27,918 g/L tai don vi
cellulase 20,5 FPU va thai gian 49 gio (Hinh 2 (a)(b)).
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Bang 7. Tdng hgp cac két qua nghién ctu trén cing loai enzyme

Nghién ciiu fglilzi;l;%; Nov?ég:}; 188 Co chat ﬂ:i;ig;an Nong d¢ glucose (g/L)
Madrid, 2011 [17] 24 26 3g glucan ;13 ;i
Scott, 2010 [18] 24 30,1 2g cellulose ;Lg 112;8
Nghién ctiu nay 20,5 30 3’4g£iﬁ;irslg’5 & ;Lz 27’82;;32’320

Nhém nghién ctiu da thuc hién ba thi nghiém trén
diéu kién thtay phéan t6i uu la Celluclast® 1.5L (20,5
FPU), néng do co chat (61 g/L), thoi gian (49 gio)
va Novozyme 188 (30 CBU), san lugng glucose dat
27,724 + 0,320 (g/L). Két qua nay tuong dong véi du
bdo tii mo hinh.

So vé6i cac nghién ctiu da cong bo cuing loai enzyme,
két qua trong nghién ctiu nay cho néong do glucose cao
hon vé6i don vi enzyme cellulase va thoi gian it hon
(Bang 6).

3. Két luan

Véi muc tiéu t6i uu héa qua trinh thuy phén bun
thai gidy bang enzymeCelluclast® 1.5L/ Novozyme
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ABSTRACT

composite design (CCD).

OPTIMISATION PAPER SLUDGE HYDROLYSIS PROCESS BY
ENZYME THROUGH RESPONSE SURFACE METHODOLOGY-
CENTRAL COMPOSITE DESIGN

Doctorate Candidate of Environment and Resources, Vietnam National University of HCMC
Lecturer of Ho Chi Minh City University of Food Industry

Prof. Dr. Director of Institute for Environment and Resources

Hydrolysis process of paper sludge by enzyme was optimized by the response surface methodology (RSM)
- central composite design (CCD). An experimental equation describing the interaction of four factors and
response surface graphs show a maximum glucose amount of 27.918 g/L and cellulose transform efficiency of
80.4%. Three experiments were implemented under optimal hydrolysis conditions of the model illustrated a
glucose output of 27.724 + 0.320 (g/L), similar to the model result.

Keywords: Optimisation, hydrolysis, paper sludge, enzyme, response surface method (RSM)- central
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TAP CHIi

Moi truong
THE LE VIET VA GU1 BAI

Tap chi Méi trudng dding tai cdc bai téng quan, cdng trinh nghién ciu khoa hoc va ting
dung céng nghé nhdam trao déi, phé bién kién thi'c trong linh vuc méi truong.

Nédm 2017, Tap chi Méi trudng du kién xudt ban 3 sé chuyén dé vao thdng 4, thdng 8 va
thdng 11. Ban doc c6 nhu cdu ddng bai viét xin giri vé Toa soan truéc 2 thdng tinh dén thoi
diém xudt ban.

I. Yéu ciu chung
- Tap chi chi nhén nhiing bai viét chua cong bo trén céc tap chi khoa hoc, sach, bao trong nuéc va quoc té.
- Bai viét gtii vé Toa soan dudi dang file mém va ban in, 6 thé gtii truc ti€p tai Toa soan hodc gui qua hop
thu dién tt. Cudi bai viét ghi r6 thong tin vé tac gia gom: Ho tén, chiic danh khoa hoc, chtic vy, dia chi co
quan lam viéc, dia chi lién lac cta téc gia (dién thoai, Email) d€ Tap chi tién lién hé.
- Toa soan khong nhan dang cac bai viét khong dung quy dinh va khong gti lai bai néu khong dugc dang.
II. Yéu cdu v€ trinh bay
1. Hinh thiic
Bai viét bang tiéng Viét dugc trinh bay theo quy dinh cong trinh nghién ctiu khoa hoc (font chi Times
News Roman; ¢& chii 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ dudi 2,5 cm; 1€ trai 3 cm; 1€ phai 2 cm; ¢6 do dai
khoang 3.000 - 3.500 tti, bao gom ca tai liéu tham khao).
2. Trinh ty noi dung
- Tén bai (bang tiéng Viét va tiéng Anh, khong qua 20 t).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac).
- Tom tat va ti khéa (bang tiéng Viét va tiéng Anh, tom tat 100 tii, tu khoa 3- 5 tir).
- Dit vin dé/mad dau
- béi tugng va phuong phap
- Két qua va thao luan
- Két luan
- Tai liéu tham khao dé & cudi trang, dugc trinh bay theo thit ty alphabet va danh s6 trong ngodc vudng
theo thi tu xudt hién trong bai viét va trong danh muc tai liéu tham khao.
+ Doi véi cac tai liéu 1a bai bao trong Tap chi ghi ddy du theo thi tu: Tén tac gia, nam xudt ban, tén bai
bdo, tén tap chi, o, trang.
+ Dai véi cac tai liéu 1a sach ghi day du theo thi tu: Tén tac gia, nam xudt ban, tén sach, nha xuat ban, noi
xuét ban.
- Luu y: D61 v6i hinh va bang: Hinh (bao gom hinh vé, anh, d6 thi, so d6, biéu d6...) phai c6 tinh khoa
hoc, bdo dam chit lugng va thdm my, dat dung vi tri trong bai, ¢6 cha thich cac ky hiéu; tén hinh va bang
phai ngin gon, du thong tin; tén hinh va s6 thi ty ghi & dudi; d6i véi bang, tén va s6 thu tu ghi & trén bang.

Noi dung thong tin chi tiét, xin lién hé
» Phong Bién tap Tap chi Méi trudng
» Dia chi: Tang 7, L6 E2, Ph6é Duong Dinh Nghé, phuong Yén Hoa, Cau Gidy, Ha Noi
» Dién thoai: 04. 61281446
» Fax: 04.39412053
» Email: tapchimoitruongtcmt@vea.gov.vn
» Pham Dinh Tuyén - Truéng Phong Bién tdp
» Dién thoai: 0904.163630

» Email: phamtuyenpv@yahoo.com - phamtuyenvea@gmail.com
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