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KET QUA CHUGNG TRINH NGHIEN CUU KHOA HOC
CAP NHA NUGC 33/11-15

PGS.TS. Lé Ké Son!

Tt ndm 1971 - 1972, Quan doi My da stt dung gan 80 triéu lit chat diét co, trong d6 phan I6n la chat da cam
c6 tap chat dioxin (CDC) v6i muc dich pha hity moi truong sinh thdi, dé lai nhiing hiu qua nang né do6i véi
moi trudng va con nguoi.

Vi ban chit phtic tap ctia dioxin, nén van con ton tai mot s6 van dé vé tac hai cta dioxin d6i véi con nguoi,
su ton luu va phat tan cta dioxin trong moi trudng, su khac nhau gitia dioxin c6 nguén goc tit CDC va dioxin
c6 nguon goc khac, cong nghé xti ly dioxin va mét s6 van dé vé phap ly, chinh sach c6 lién quan, theo dé nghi
ctia B TN&MT va Bo KH&CN, Tht tuéng Chinh pht da cho phép thuc hién Chuong trinh Nghién ctiu khoa
hoc cdp nha nudc vé€ khic phuc hau qua chét diét co do My st dung trong chién tranh & Viét Nam giai doan
ti 2011 - 2015.

Muc tiéu ctia Chuong trinh la giai quyét nhiing van dé con ton tai vé tac hai caia CDC d6i véi con ngudi va
moi trudng & Viét Nam, d€ xuat giai phap khac phuc. Noi dung nghién ctiu da dang, phtic tap cin huy dong nhiéu
t6 chiic tham gia. Mot s6 két qua cu thé cia Chuong trinh cin dugc dp dung ngay trong qua trinh nghién ctu.

Diéu tri giai doc

Ké thiia nguyén tac co ban ctia phuong phap giai
doc t6 Hubbard, Bénh vién 103 da lya chon va diéu
tri cho 100 bénh nhan c6 nong dé dioxin cao trong
mau bang phuong phap Hubbard va phuong phap
Dbong y dua trén nhiing bai thudc giai doc truyén
thong da dugc kiém tra trén dong, vat thuc nghiém.
Céc tham kham lam sang va cin lam sang dé danh
gia toan dién thé trang ctia bénh nhéan da dugc tién
hanh trudc va sau diéu tri. Cdc mau mdau da duogc
gtii dén Trung tam Phan tich dioxin Eurofine cta
Cong hoa lién bang Dtic d€ phan tich dioxin.

Thé trang ctia bénh nhén sau diéu tri da dugc
cai thién ro thé hién qua cac ddu hiéu lam sang, xét
nghiém mau, chiic ning gan, mién dich, hoat do
emzyme hda, ddc biét 1a c6 nhiing thay d6i vé nong
do dioxin trong mau.

V6i 34 bénh nhan dugc diéu tri theo phuong
phap Hubbard, nong d¢ 2.3.7.8 TCDD trudc diéu tri
la 50,16 +/- 130, 82 pg/g lipid, sau diéu tri da giam
xudng con 38,37 +/- 7,02 pg/g lipid va su khac biét
nay c6 y nghia thong ké véi p bé hon 0,01. Tuong
tu véi su giam 2.3.7.8 TCDD, TEQ trudc diéu tri la
71,74 +/- 134,66 pg/g lipid va sau diéu tri 1a 67,47
+/- 131,60 pg/g.

'Chui nhiém Chuong trinh
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35 bénh nhan dugc diéu tri theo phuong phap
bong y, nong d6 2.3.7.8. TCDD trudc diéu tri la
144,74 +/- 195,31 pg/g lipid, sau diéu tri la 76,78
+/- 84,73 pg/g va khac biét c6 y nghia thong ké véi
p bé hon 0,05. TEQ trudc diéu tri la 182,21 +/-
224,97 pg/g va sau diéu tri la 97,82 +/-93,46 pg/g.

Cdc tac gid da xay dung phdc do diéu tri giai
doc khong dic hiéu cho nan nhdn CDC béng
phuong phap Hubbard va phuong phap Pong y.

Phong chong di tat bAm sinh va tai bién sinh
san

Dai hoc Y Ha Noi da diéu tra tinh hinh di tat
bam sinh (DTBS) va tai bién sinh san (TBSS) &
3.051 nguoi dang sinh song tai 5 phudng gan khu
0 nhiém dioxin & Bién Hoa va 4 phudng ¢ ba
Nang. Két qua, c6 500 phu ni dang tudi sinh san &
ba Nang va 564 phu nit dang tudi sinh san & Bién
Hoa dugc st dung acid folic. Trong do, da thuc
hién 500 double test, 288 triple test, 500 siéu 4m
thai dugc tién hanh tai Ba Nang va ¢6 258 san phu
c6 nguy cd cao dugc chdn doan trudc sinh. Tai
Bién Hoa, c¢6 564 double test, 277 triple test va 564
siéu am thai dugc thuc hién va c¢6 103 san phu cé
nguy co cao dugc chin dodn trudc sinh.



Tai Pa Nang, nam 2013, ty ¢ bt thuong thai san
(BTTS) la 5,32% s6 lan mang thai, ty 1¢ say thai la
3,79%, ty 1¢ thai chét luu (TCL) 1,59%, ty 1&¢ DTBS
2,40%. Nam 2015, sau khi da c6 sy can thié¢p cta
cac hoat dong cua dé tai nghién ctu, ty 1¢ BTTS la
2,84% s6 lan mang thai, ty 1¢ say thai 1,16%, ty 1¢
TCL 1,08% va ty 1é¢ DTBS 0,29%.

Tai Bién Hoa, ndm 2013, ty 1&é BTTS 1a 9,40% s6
lan mang thai, ty 1é say thai 5,40%, ty 1¢ TCL 2,05%
va ty1é DTBS 3,40%. Nam 2015, sau khi c¢6 can thiép
ctia cac hoat dong thudc dé tai nghién ctiu, ty 1é
BTTS 14 4,07%, ty 1é say thai 1,89%, tj 1¢ TCL 1,18%
va ty 1é DTBS 0,34%.

Céc tac gia da dé xudt mo hinh han ché BTTS va
DTBS tai cac vung 6 nhiém ndng dioxin.

Bién d3i hormone

Trong cac nghién ctiu vé tac hai ctia dioxin d6i véi
con ngudi, nhiéu tac gia trong va ngoai nudc thudng
tap trung nghién ctu vé dich té hoc, cdc bénh ung
thu, tai bién sinh san, di tat bAm sinh,... V& linh vuc
ndi tiét, cac tac gia chi méi d€ cip dén bénh tiéu
duong Typ2 lién quan dén phoi nhiém dioxin.

Gan day, mot s6 nha khoa hoc Pai hoc Y va Dai
hoc Téng hgp Kanazawa, Nhat Ban bat dau nghién
ctiu vé€ nhiing bién d6i hormone ¢ nhiing ngudi song
tai cac vung bi anh hudng béi dioxin va cé so sanh
doi chiing véi nhiing ngudi dan song 6 vung khong
bi phun rai CDC/dioxin. Ho da c6 nhiing nhan xét
dau tién vé su khac biét vé hormone gitia cac nhom
nghién ctiu nay.

Hoc vién Quan y da lya chon tit 400 doi tugng
va ldy 200 déi tugng nghién ctiu song lan cin ving
0 nhiém dioxin & ba Nang va Bién Hoa, d6 tudi tu
20 - 50 (ltia tudi c6 kha nang bi anh hudng cao ctia
6 nhiém dioxin tai cdc khu vuc nay), loai trti nhiing
ngudi mac cac bénh noi tiét, khong dung cac thude
anh huong dén noi ti€t, khong mang thai va nuoi
con nho (c6 nhiing thay d6i ndi tiét). Dioxin trong
mau cua cac déi tugng nghién ctiu dugc phan tich
bang phuong phép Dr.Calux va GC/MS. C6 dén 22
loai hormone c6 nguodn goc tii cac tuyén giap, tuy,
thugng than va sinh duc da dugc phan tich, so sainh
va tim sy lién quan gitia dioxin va bién d6i nong do
cac hormone.

O nhiing ngudi véi dioxin cao trong mau c6 sy
bién d6i vé néng dd hormone tuyén giap, tuyén
tuy, tuyén thugng than va tuyén sinh duc (& cac ty
1¢ khac nhau tit 25% déi v6i hormone tuyén giap

TRAO POI - THAO LUAN

dén 45, 8% ctia hormone tuyén tuy). Ngoai ra, cac két
qua nghién ctiu cling chi ra sy tuong quan cd y nghia
thong ké gitta néng do dioxin véi mic d6 thay déi
ndng do ctia mot sé6 hormone.

Bién ddi gene

Co6 nhiing nghién ctiu vé€ sy lién quan gitia dioxin
v6i nhiing bién d6i nhiém sic thé, gen véi di tat bAm
sinh va ung thu. Tuy nhién, viéc loai trli cac co-factor
rdt kho nén chua thé chdn dodn tinh nhéan qua gitia
dioxin va bién d6i gen. D€ lam roé di€u nay, Vién
Nghién ctiu hé gen thudc Vién Han lam khoa hoc va
cong nghé Viét Nam da thuc hién giai ma toan bo hé
gen & mot s6 ngudi bi phoi nhiém CDC.

Dai tugng nghién ctiu la 11 gia dinh cyu chién
binh, bao gom: vg/chong va con, trong dé cyu chién
binh da song tai cac vung bi phun rai CDC. C6 10/11
cyu chién binh ¢é ndng d¢ dioxin trong mau tui trung
binh dén cao.

Céc tac gia da giai trinh tu toan bo gen, ti chuin
bi mau, tao thu vién, doc trinh ty, lap rdp, so sanh
trinh ty, xdc dinh cac dot bién dong té bao méam, xac
dinh cac dot bién di truyén rat hi€ém hodc mdi,...

Theo mo hinh nghién ctu trio (b6 - con - me),
trén co s6 giai trinh ty toan bo hé gen, cac tac gia da
xac dinh dugc hon 1100 bién ddi da hinh nuclecotide
méi (de novo SNV), 26 mat doan/chén doan mdi (de
novo Indel), 4 bién d6i ciu truc 16n (de novo SV) va 1
bién déi s6 lugng ban sao (de novo CNV) trén 11 gia
dinh. Dong thoi, da tim thay 12 de novo SNV hoan
toan mdi trén cac gen c6 lién quan dén bénh ctia con.
Céac dot bién nay dugc du doan la cé thé gay hong
cdu truc phan tl protein. Pa tim thay 2 dot bién di
truyén méi dang dong hop ti lan trén gen ACTN2,
NSD1 va dot bién di truyén méi dang di hgp allel lan
(compound heterozygous) trén gen CENPF c6 lién
quan dén bénh nhugc co va chdm phat trién tri tué.

Ton thuong gan

Bénh vién 103 tién hanh nghién ctiu “Siéu cau
trac té bao gan va mo lién két clia gan ctia ngudi phoi
nhiém dioxin trén kinh hién vi dién ti SEM va TEM”
v6i muc tiéu danh gia thay d6i moé bénh hoc gan va
siéu cdu truc gan & nhiing nguoi c¢6 2,3,7,8 TCDD
trong mau. Két qua nghién ctu cho thdy, 96,97% co
m& héa, 67,74% co6 hoai tii mo gan, 41% cé khoang
ctia gian rong, 70,98% cé tham nhap t€ bao viém vao
nhu mo6 gan, 80,63% c6 tang sinh xo. Viém gan man
tinh chiém 64,52% (trong d6 c6 41,94% viém gan
man tién trién). Khong thiy bat thuong vé mang va
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hinh dang nhén té bao gan nhung c6 thay déi ro
mitochrondia va luéi ndi bao.

Dbong thai, cac tac gia nghién ctiu vé su lién quan
gitia bién d6i cdu trac mod gan véi su bién déi cta
mot s6 gene Cyp2C9, Cyp2C19, Multidrug resistant
-1 (MDR -1) va CyplA1 & nhiing bénh nhan trén va
da tim thdy mot s6 thay déi dang chua y.

Bién dong dioxin va su lién quan dén bénh tat

Hoc vién Quén y da ap dung phuong phap Dr.
Calux phén tich dioxin, sang loc tii 600 ngu6i song
gin san bay Pa Nang va san bay Bién Hoa dé lya
chon 58 ngudi cé nong do dioxin cao hon 10 ppt va
102 ngudi c¢6 nong do dioxin thap hon. Cac thim
khdam lam sang, xét nghiém chtic naing mau, gan,
than, mién dich, hormone da dugc thuc hién lién
tuc trong 3 ndm (i 2012 dén 2015). Bién dong nong
do dioxin & nhiing ngudi c6 nong do cao dugc phan
tich bang GC/MS tai Trung tam Nhiét dsi Viét -
Nga.

Két qua nghién ctiu cho thay, ty 1é cac bénh tim
mach, bénh ho hap va cac bénh lién quan dén dioxin
& nhom c6 nong do dioxin cao tang hon so véi nhém
c6 ndng do dioxin thdp; bénh dai duong Type 2 tang
1o rét va khac nhau c6 y nghia thong ké. Tuy nhién,
cac tac gia khong tim thay sy bién dong ctia nong do
dioxin qua céc thoi gian nghién ctiu va sy lién quan
cua su bién dong néng do dioxin vdi ty 1é bénh tat,
bién d6i sinh hda, mién dich, cc chi tiéu ung thu.

Ton thuong tam ly

Bang cdc test trac nghiém tam ly, thu thap va xu
ly cac thong tin lién quan dén stic khde tdm than ctua
nan nhian CDC, Hoc vién Quén y két luan: Hau hét
cac nan nhén déu c6 suy giam vé nhén thtic, trong
dé ¢ 72% nan nhan bi suy giam nhéan thic & mtc
do trung binh va nhe; trén 50% nan nhan khong
dat giéi han binh thudng & tit ca cac tric nghiém
than kinh, tam ly; 90% nan nhan c6 it nhat mot triéu
chiing vé hanh vi, tam thén theo trac nghiém danh
gia tam than kinh; 65,2% nan nhan c6 hanh dong tai
dién; 46,6% c6 rdi loan cdm xuc; 15,6% c6 dau hiéu
hoang tuéng; 24,% cé diu hiéu tram cam; 9,00% c6
dau hiéu kich dong hoac hung han va 26,8% c6 roi
loan hanh vi ban dém.

Cac nghién ctiu vé réi loan tam ly cling dugc
trién khai ¢ nguoi nha ctia nan nhin. C6 24,4%
ngudi cham séc c¢d ganh ndng tam ly & muc do nang
theo thang diém cua Zarit (ZBI); 43,6% ngudi cham
s6c & mtc do ganh ndng trung binh va 32,0% c6
ganh ndng 6 muc do nhe.
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Nhom nghién ctiu cling da thuc hién mot s6 bién
phép ho trg tAm ly nhu cdc bién phap thu gian, tap
dudng sinh, phuc hoi chtic nang tdm ly, van dong,...
cho chinh cac doi tugng nghién ctiu. Két qua ctia cac
bién phap nay giip nhan thiic chung ctia nan nhan
tang 1én 15,7%; muc do tram trong cla cdc triéu
chiing réi loan hanh vi, tam than giam 28,3%; mtic
d6 anh hudng cta cac triéu ching rdi loan hanh
vi, tam than giam 65,5%; chat lugng cudc song ctia
nan nhan tang 16,4% theo danh gid ctia chinh nan
nhan va 19,4% theo danh gia ctia ngusi chim so6c
nan nhéan.

Ton luu dioxin tai mét ving 6 nhiém nang,
phén biét dioxin c6 ngudn goc tii CDC va dioxin
c6 nguon goc khac

Su ton luu va lan truyén dioxin tai san bay Bién
Hoa van dién bién phtic tap. D€ danh gia ding thuc
trang 6 nhiém, lam co s& xay dung ké hoach xu ly
dioxin, Phong phan tich dioxin thu¢c Téng cuc Méi
truong da nghién ctiu, danh gid sy ton luu va lan
truyén cua dioxin tai khu vyc Pacer Ivy (noi thu
gom, xU ly cac chat diét co con lai ndm 1972), khu
dudng bang va lan can. Trén co s6 do, cac tac gia udc
lugng khoi lugng dat, bun can xt ly. Dong thai, cac
tac gid da nghién ctu tinh hinh phat thai dioxin tu
cac nguon khac ¢ Bién Hoa va Pa Ndng; tim hiéu su
khac biét ctia dioxin c¢6 ngudn gdoc CDC va ngudn
goc khac.

Két qua nghién ctu 4p dung phuong phap so
sanh ddc trung dong loai va cac phuong phép toan
hoc tng dung hién dai cho thiy, c6 nhiing yéu t6
anh hudng t6i thanh phan ctia dioxin trong cac mau
dat bén trong va xung quanh diém néng (cu thé la
cac dioxin va furan c6 mtc clo héa cao nhu OCDD
va OCDF). Tuy nhién, nguén 6 nhiém CDC van c6
dong gop gan nhu tuyét déi trong téng d6 doc TEQ
doi v6i cac mau gan diém nong. Két qua cho thiy,
kha nang ap dung cac phuong phap toan hoc théng
ké d€ danh gia ngudén gbc 6 nhiém dioxin va phan
nhom cac mau bi anh hudng bdi nhiing nguoén hodc
nhém ngudn khac nhau.

Két qua nghién ctiu vé muc do phat thai dioxin
va dic diém phat thai dioxin tit mdt s6 nganh cong
nghiép & Bién Hoa va Da Nang cho théy, phat thai
dioxin ti hoat dong xt ly dot rac thai cong nghiép
va rac thai nguy hai la nhiing nguén giy 6 nhiém
tiém tang va can co6 bién phdp gidm sat chat ché hon.
Nong d¢ dioxin trong khi thai ctia nha may san xuét
thép va xi méang thap hon so véi cac 1o dot rac. Tuy



nhién luu lugng khi thai clia cac nha may thép va
xi mang thi cao hon, do d6 can cé thém nghién ctiu
danh gia cu thé hon vé téng lugng phat thai dé c6
nhiing quy dinh vé€ quan ly phtt hgp trong tuong lai.

Dioxin ¢6 ngudn goc tii CDC, tii cac ngudn
phat thai khac trong mau va trong mét sé thuc
phidm & Viét Nam

Vin phong Ban Chi dao 33 da t6 chiic nghién
ctiu vé su ton luu cta dioxin tai 11 xa, phuong cta
khu vuc khong cé nguy co phoi nhiém dioxin tai
mot s6 vung thudc mién Bac, Trung, Nam va Tay
Nguyén (vung khong bi phun rai chat diét co trong
chién tranh va khong c6 cac co s& cong nghiép phat
thai dioxin); 13 diém nghién ctu ctia 7 tinh phia
Nam da bi phun rai chat diét co trong chién tranh;
9 diém nghién ctiu tai cac ving c6 cac co s6 ¢ kha
nang phat thai dioxin & mién Bac va mién Trung.

Cac mau mau da dugc phan tich dioxin tai Phong
Phan tich dioxin - Téng cuc Mo6i trudng, trong d6 c6
10% mau méau dugc phan tich tai Trung tdm phéan
tich Eurofins d€ kiém tra chéo. Cac mau thuc phdm
da dugc phan tich tai Trung tdm Nhiét déi Viét -
Nga.

Theo d6, cac tac gia da phéan tich 21 mau gop
nam (tU 393 mau) va 21 mau gop ni (tu 447
mau). Két qua cho thdy, ham lugng TEQ trung
binh trong mdu clia cd nam va nd trén ca nudc
la 10,36 pg/g m& va khong thay su khac biét gitia
nam va nti. Co su khac biét c6 y nghia thong ké
gitia ham lugng dioxin trong mau va liéu nhiém
hang ngay su6t doi ctia 3 khu vic nghién ctiu; khac
biét phoi nhiém dioxin 6 mién Bic va mién Nam.

Ham lugng dioxin trong cic mau ca khong l6n
hon gi6i han t6i da ciia Cong d6ng chau Au. C6 9/33
mau thit lgn (27,3%) c6 TEQ 16n hon gidi han t6i da
clia Cong déng chau Au; 18/33 mau thit ga (chiém
54,5%) c6 TEQ cao hon gidi han t6i da ctia Cong
dong chau Au.

Két qua nghién ctiu trén canh bao madi truong &
Viét Nam dang c6 tinh trang 6 nhiém dioxin “kép”
tt nguén CDC va cac nguon phat thai khac.

Nghién ctiu lugng gia thiét hai moi trudng do
CDC

Nghién ctiu lugng gia thiét hai méi truong do
CDC la viéc rat khé xét vé khoa hoc va thuc tién
vi thanh phdn moéi trudng da dang, théi gian phun
rai CDC dién ra tt hon 50 nam trudc day, trong khi
c6 nhiéu yéu t6 ty nhién va con ngudi tac dong lam
bién d6i moi trudng.

P G = — .__". > ‘ £ "“':-
i Hoa hoc xit Iy chdt doc ton luu sau chién tranh

_—

ABo do

Vién Khoa hoc Moi trudng da lua chon mot s
doi tugng moi trudng va ving nghién ctu c6 tinh
dién hinh, xay dung phuong phap luong gia va
lugng gia thiét hai ctia mot s6 d6i tugng moi trudng.
Tu nhiing két qua nghién ctiu nay, c6 thé suy luan
c6 ly quy mo va hau qua ctia thiét hai moi truong do
CDC gay nén.

Phuong phap lugng gia thiét hai moi truong la
tong hgp cac phuong phap dua vao thi truong thuc
(bao gom cac yéu t6 gia thi trudng, thay déi nang
sudt, chi phi stic khoe va chi phi khac phuc), phuong
phap dua vao thi truong thay thé (bao gom chi phi
du lich va gia hudng thu) va phuong phap dua vao
thi truong gia dinh (bao gdm danh gia ngau nhién,
mo hinh lua chon va chuyén giao lgi ich).

Bang phuong phép trén, cic tac gia da danh gia
va lugng gia thiét hai doi véi tai nguyén riing ciy go
clia tat ca cac trang thai rling trén toan mién Nam,
v6i dién tich bi rai CDC la 3.893.502 ha, trong do
dién tich bi rdi § mat do cao la 1.475.304 ha, mat do
trung binh la 895.992 ha, mét d¢ thap la 1.522.206
ha.

Dién tich rting bi rai CDC trén 5 vung sinh
thai la 2.831.792 ha, dién tich bi rai & mat do cao
la 1.096.921 ha, mat d¢ trung binh la 682.684 ha,
mat do thap 1a 1.052.187 ha. Cac vung sinh thai c6
dién tich rting I6n nhat ciing 1a noi bi rai CDC nhiéu
nhat la Dong Nam bd 896.292 ha, Nam Trung bo
774.991 ha, Tay nguyén 663.958 ha.

Céc trang thai rting bi rai CDC 16n nhit la riing
14 rong thudng xanh 2.432.163 ha, trong do bi rai 6
mat do cao 1a 889.582 ha; riing 14 kim 9.753 ha; rting
ngdp mdn 165.357 ha; rling tram 65.394 ha...
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Tong khoi lugng gob bi thiét hai la 128.000.000
m’, trong d6 ring gob la rong thudng xanh va
Y2 rung la 114.382.000 m’; go rling ngdp mdn
13.325.000 m’ gb rling tram 1.102.000 m?® Cac
vung sinh thai c6 khéi lugng gb bi thiét hai 16n
la Bong Nam b¢ 56.987.000 m® ; Nam Trung bo
27.060.000 m*; Tay Nguyén 24.738.000 m®...

Thiét hai vé tai nguyén riing tinh trén toan viing
mién Nam vé€ tai nguyén rting (g6) la 238.133.000
triéu dong; chi phi phuc hoi rting: 7.247.000 triéu
dong. Tong thiét hai 245.165.000 triéu dong; quy
d6i thanh 11,425 ty USD.

Thiét hai vé€ gia tri cdc bon rling giai doan 1965
- 1990 toan mién Nam 29.357,919 triéu VND, quy
déi thanh 1,3 ty USD. Gid tri thiét hai x6i mon gia
tang cho toan vuing nghién ctiu khoang 7.417.799
USD tuong duong 807.798.285. 000 VND.

Sai s6 danh gia khoang + 10%.

Nghién ctiu cdng nghé xi ly dioxin

Nam 2007, Bd Quéc phong da t6 chiic chon lap
94.000 m® dat nhiém dioxin tai san bay Bién Hoa;
ndm 2012, véi tai trg ctia Quy MOai triong toan
cau (GEF) thong qua Chuong trinh phat trién cua
Lién hgp quéc (UNDP), Van phong Ban Chi dao
33 da t6 chitic chon 1ap 7.500 m?® dit nhiém dioxin
tai san bay Phu Cat. Vién Cong nghé sinh hoc
thudc Trung tam Khoa hoc va Cong nghé qudc gia
da nghién ctiu cong nghé sinh hoc dé xu ly dioxin.
Tu ndm 2013, Co quan hé trg phét trién qudc té
My da phoi hgp véi BO Qudc phong tién hanh du
an xt ly hon 75.000 m® d4t bin nhiém dioxin bang
phuong phap hép giai nhiét tai san bay Bién Hoa.
Tuy nhién, cac phuong phap xt ly néu trén déu
c6 nhiing han ché nhat dinh nhu khong dam bao
tinh bén viing, phat thai dioxin nhiéu trong nudc
thai va khi thai,... Theo Cuc BVMT My, phuong
phép cha yéu 6 My van la chon lap.

Vién Hoéa hoc quén su da nghién ctiu tich hgp
cac phuong phép co, hoa va ly dé rua dat nhiém
dioxin, giam thi€u dén mdc thip nhat khéi lugng
dat nhiém dioxin cin phai d6t, chon ldp hay bang
cong nghé xt ly triét dé dioxin.

Tuy nhién, dé tai nghién ctiu van con mot vai
han ché chua dugc lam r6. Véi khéi lugng dat, bun
can xU ly cao hon nhiéu tai hi¢n trudng, nhiing
tac dong dén moi trudng sé c6 quy md 16n hon, ké
ca kha ndng phat thai dioxin; viéc udc lugng chi
phi cho viéc xti ly dioxin cling chua dugc tinh dén
moi khia canh c¢6 lién quan nhu viéc d4u tu trang
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thiét bi, khau hao trang thiét bi,...vi viy chua thé so
sanh gia tri kinh té ctia cong nghé dugc nghién ctiu
lua chon so véi cac cong nghé khac hién cé.

Chinh sach ddi véi nan nhan CDC

DE tiép tuc hoan thién chinh sich d6i véi nan
nhan CDC, H6i Nan nhian CDC/dioxin Viét Nam
da nghién ctiu danh gia thuc trang cac ché do,
chinh sach d6i v6i nan nhén; xay dung co sd ly
luan va thuc tién cta chinh sach dé6i vdi nan nhén;
xac dinh céc dic diém c6 tinh phé bién ctia nan
nhan va dé nghi khong nén quy dinh chat ché tiéu
chi nan nhan vé phuong dién khoa hoc ma chi nén
quy dinh cac diéu kién dé dugc cong nhén la nan
nhan CDC; dé xuit hé thong ndi dung chinh sach
va cac gidi phap cu thé dé€ chinh sta, b6 sung va
hoan thién chinh sach do6i véi nan nhan CDC trong
bdi canh hién nay va trong tuong lai.

Co s6 phap ly yéu cau Chinh pha My va cac
cdng ty hoa chat My c6 trach nhiém tham gia
khiac phuc hau qua CDC

Trén co s& nghién ctiu ludt phap quoc té€ va luat
phap My c6 lién quan dén san xuat va st dung
CDC ¢ Viét Nam; sau khi phan tich dién bién va
két qua cac vu kién ctia cyu chién binh My va cac
vu kién khac, trong do6 c6 vu kién cac cong ty hoda
chat My da san xuat CDC, Vién Nha nudc va Phap
luat da dé nghi 2 phuong an: Tiép tuc khoi kién
cac cong ty hdéa chat My doi boi thudng thiét hai
cho cac nan nhan CDC Viét Nam; hodc dau tranh
ngoai to tung, d&y manh cac bién phdap phi tu phap
nham dem lai hiéu qua thuc t€ cho viéc gidi quyét
héu qua chat da cam/dioxin déi v6i con ngudi va
modi truong & Viét Nam. Trong boi canh hién nay,
nhém nghién ctiu kién nghi 4p dung phuong an 2
va da dé xuit cac nhom giai phap cu thé d€ thuc
hién phuong an nay.

Két qua dao tao

Chuong trinh da t6 chtic 1 Hoi thao quoc té vé
dioxin & Viét Nam; 2 Hoi thao quoc gia vé két qua
nghién ctu vé tac hai cua dioxin; Hoi thao chuyén
dé dioxin & Viét Nam tai Hoi nghi qudc té€ vé dioxin
lan tht 33 & Tay Ban Nha va lan thua 34 & Brazil.
Cac can bo tham gia nghién ctiu da viét 62 bai bao
dang trong cac tap chi khoa hoc chuyén nganh, dac
biét c6 5 bai bao ding trén cac tap chi khoa hoc
nudc ngoai c6 uy tin. 12 nghién ctiu sinh bao vé
ludn van tién sy va dang hoan thién ludn vén tién
s¥; 19 hoc vién hoan thanh luén van thac sy tu cac
dé tai thudc Chuong trinhm
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PHAT TRIEN SINH KE THiCH UNG VOl
BIEN DOI KHi HAU THEO CACH TIEP CAN
DUA TREN HE SINH THAI

GS. TSKH. Truong Quang Hoc!
ThS. Hoang Thi Ngoc Ha?

ba dang sinh hoc (DPDSH) va bién d6i khi hau (BDKH) c¢6 méi tuong tac 1an nhau va déu c¢é anh hudng
t6i phat trién cta tu nhién va kinh té, xa hoi. B6i véi con ngusi, PDSH trong d6 trong tam la cac dich vu HST
mang lai nhting lgi ich to 16n, dac biét cho phat trién sinh ké nong nghiép. Trong béi canh bién d6i toan ciu
hién nay, BDKH dang lam thay d6i toan dién va sau sic qud trinh phat trién va an ninh toan cau, tac dong
nghiém trong dén moi trudng va cac HST, dén doi song va san xudt ctia con ngudi. Theo do, cach tiép can dua
trén HST (EbA) ngay cang dugc ap dung rong rai trong quan ly tong hgp tai nguyén, phat trién bén viing va
thich ting v6i BDKH. Hudng ting thong diép ctia Ngay qudc t&€ DPDSH nam 2016, bai bdo phan tich vai tro cia
DDSH d6i véi phat trién sinh ké cong dong trong bsi canh BDKH.

1. Su tuong tac gitia PDSH, BDKH va sinh ké

Thuat ngtt PDSH dugc hiéu la su phong phu, da
dang vé loai, vé HST va da dang di truyén (nguén
gen). Trong mo6i HST, cac sinh vét séng, ké ca con
nguoi, tao thanh cong dong va tuong tac véi nhau,
cung vo6i khong khi, nuée va dat xung quanh. Hién
nay, trong da dang cac HST, con nguoi dugc xem
nhu yéu t6 trong tam. Véi tinh da dang bao trum
gan nhu toan bd thé gisi vat chit song nhu vay,
DDSH c6 y nghia cuc ky quan trong. Céng uéc vé
DDSH(CBD, 1992) ra doi véi sucam két cua cac
quéc gia vé duy tri nén tang sinh thai cta trai dat,
dong thoi hudng t6i phat trién kinh t€ gém ba muc
tiéu chinh: Bao ton DDSH, st dung bén viing cac
thanh phén cta n6 va chia sé cong bang lgi ich phat
sinh tU viéc khai thac cac nguoén tai nguyeén.

Dai v6i con ngudi, PDSH trong d6 trong tam la
cac dich vu HST mang lai nhiing lgi ich to l6n véi
bén nhém dich vu chinh la cung cdp (luong thuc
thuc phdm, gidng cay trong, vat nudi, thudc...), diéu
tiét (khi hau, gidm nhe thién tai), ho trg (cai tao dat,
giti va loc nudc, lam sach khong khi...) va van héa
(tham quan hoc tép, du lich...). Déi véi sinh ké cta

' Hoi Bdo vé Thién nhién va Moi truong Viét Nam (VACNE)

2 Trung tdm Phdt trién Cong dong Sinh thdi (VUSTA)

cong dong, ddc biét la ngudi ngheo hodc ngudi dan
cac khu vyc nong thon, PDSH va céc dich vy HST
gitp dam bdo thu nhép va én dinh cudc séng. Tuy
nhién, cling véi su phat trién kinh té - xa hoi ctia con
nguoi, PDSH hién dang suy giam manh va c6 xu
huéng suy thodi nhanh hon trong béi canh BbDKH
toan cau.

Thé ky 21, thé gidi dang diing trudc cudc khung
hodng 16n la BDKH. BDKH v6i cac biéu hién nhu
nhiét d6 trung binh tang, bidng tan, nudc bién dang
va gia tdng thién tai cuc doan dang lam thay d6i toan
dién va sdu sic qua trinh phét trién va an ninh toan
cau, tac dong nghiém trong dén moi truong va cac
HST, dén doi s6ng va san xudt ctia con nguoi.

O Viét Nam, nhiét do trung binh nam trong
khoang 50 ndm qua da ting khoang 0,5°C, muc
nudc bién da dang khoang 20 cm va hién tugng El-
Nino, La-Nina tac dong manh mé, thién tai cuc doan
gia tang. Pdc biét, hién tugng han han xay ra ngay
cang khoc liét hon, dién hinh 1a dgt han han, thiéu
nudc nghiém trong & cac tinh Nam Trung bd va han
min lan rong & khu vic dong biang song Ctiu Long
hoi thang 3, 4 nam 2016. Cac chuyén gia cho rang,
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BDKH véi su thay d6i thanh phan hoéa hoc ctia khi
quyén dang va sé gay ra tinh trang mat DPDSH.

Nhu védy, mot mat, DPDSH dang bi suy giam baéi
cac tac dong kép tu phia con ngudi (phat trién kinh
t€ -xa hoi) va ty nhién (BDKH); mat khac, DPDSH
suy giam sé lam cho sinh ké, doi song ctia cong dong
kho khan hon va lam giam kha nidng chong chiu ctia
cong dong trudc tac dong cua BDKH. Nguoc lai,
DDSH tang thi sinh ké cong dong bén viing hon va
tang kha nang chéng chiu ctia cdng dong.

2. Cach ti€p cén du trén HST (EbA) trong ting
phé BDKH va bao ton PDSH

Cach tiép can HST/dya trén HST (ecosystem/
ecosystem based approach - EbA) la chién lugc do
Cong uéc DDSH dé xudt, dau tién 1a d€ quan ly tai
nguyén dit, nudc va sinh vit nham ting cudng bao
vé va st dung bén viing cac dang tai nguyén nay mot
cach cong bing. Cach tiép cin nay dugc xem la cich
tiép can chu dao trong hoach dinh cac chinh sach,
thé ché qudc gia trong diéu kién ctia dia phuong dé
quan ly téng hgp tai nguyén nhiam thuc hién ba muc
tiéu ctia CBD (Bao tén PDSH; St dung bén viing
cac thanh phan ctia PDSH; Chia sé cong bang lgi
ich thu dugc tui viéc st dung tai nguyén di truyén).

Trong phat trién bén viing (PTBV) su phat trién
dam bao hai hoa v€ méi truong - kinh t€ - xa hoi,
cach tiép can dua trén HST (EbA) dugc ap dung
rong rai trén pham vi toan cau cho hau hét cac HST
va cac linh vuc tu nhién, KT-XH, d€ quan ly tong
hop moi trudng, phuc vu PTBV. EbA nhan manh
vai tro ctia cdc HST tu nhién - von ty nhién, mot
trong ndm nguon luc co ban cta HST- xa hoi (Tu
nhién, vat chat, kinh té, xa hoi va chinh sich), vi thé
con dugc goi la cach ti€p can “xanh” hay “giai phap
xanh”

Trong boi canh hién nay, EbA 1a cach tiép can hiéu
qua d€ ung pho véi BDKH trong d6 st dung tich
hgp PDSH va cac dich vu HST nhu mot phan cuaa
chién lugc ting pho téng thé nham giap con ngusi
viia chong chiu, thich ting véi tdc dong ctia BDKH
(Ecosystem based Adaptation/EbA) viia giam nhe
BDKH (ecosystem based Mitigation/ EbM). Theo
nghia nay, EbA la cach ti€p can, la giai phap “win-
win” - “ciing thang” Ngan hang Thé giéi da xuét ban
sach “Convinient Solutions to Inconvenient True:
Ecossystem-Based Approach to Climate Change”
“Nhiing giai phap tién lgi giai quyét thuc té phién
phtic: Cach ti€p can dua trén HST dé€ giai quyét van
dé BbKH” va khuyén cdo, EbA phai dugc ap dung
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nhu céch tiép can cht dao nham thich tng va giam
nhe BDKH ciing nhu ting cuong kha nang chong
chiu ctia cong dong va phai la mdt noi dung quan
trong trong cac chién lugc ting phd cdp quoc gia
(WB, 2010).

Tuy nhién, mdi dia phuong, méi linh vic c6 cac
ddc trung, dic thu vé€ riéng vé tu nhién, xa hoi hay
cac nguon luc, muc tiéu uu tién... vi vy cin can nhac
ap dung linh hoat va két hgp EbA véi cac cach tiép
can khac nham dat dugc cac muc tiéu trong do co
muc tiéu vé phat trién sinh ké thich tng, bén viing
cho cong dong dia phuong.

Sinh ké, sinh ké thich iing va bén viing v6i BDKH
- C0 s6 Iy ludgn va thuc tién

Nhiing tac dong ctia BDKH do6i véi sinh ké nong
nghiép & Viét Nam bao gom: (i) Mat dién tich dat
canh tac: Thu hep va mét dién tich dat canh tac ven
bién do nudc bién dang, mit dit canh tic do qua
trinh xdm thuc, x6i 16 bd s6ng ting va mat dit canh
tac do xam nhdp mdn vao sau trong dat lién, han
hén gia tang; (ii) Gia tdng suy thodi dat canh tac: Gia
tang dién tich dit bi nhiém méan do nudc bién ding
cao va lugng boc hoi nudc manh hon; Gia tang qua
trinh thoai hoa dit do nhiét d¢ va han han tang; Gia
tang qua trinh x46i mon, rda troi dat theo nudc do
lugng mua va cudng dé mua tang; (iii) Gia ting t6n
that mua mang, giam san lugng cay trong va vat nuoi
do cac tac dong truc ti€p va gian ti€p cta sy gia tang
nhiét do trung binh, d6 bat thuong cta thoi tiét, cac
hién tugng thoi tiét, khi hau cuc doan (bao, lut, han
hén, rét dam, rét hai...) (B6 TN&MT, 2016). Theo
du bao trong kich ban BDKH, chi tinh riéng nhiét do
tang, lugng mua thay déi thi san lugng nong nghiép
cta Viét Nam c6 thé giam 50% vao nam 2100. San
xudt nong nghi¢p dong vai tro quan trong trong nén
kinh t€ Viét Nam, chiém gin 20% téng san phdm
qudc ndi (BO TN&MT, 2014) va la nguodn séng cua
gan 50% dan s6. Do véy, bat cu thiét hai nao do tac
dong ctia BDKH do6i v6i nong nghiép sé lam gia tang
ton thuong cho néng dan ngheo va sinh ké ctia ho.

Xay dung cdc mé hinh sinh ké thich 1ing va bén
viing

Sinh ké c6 nghia la nghé nghiép hodc viéc lam va
cling c6 nghia la con dudng d€ kiém séng. Sinh ké
bao gom cac kha ning, cac tai san (bao gom ngudn
luc vét chét va xa hoi) va cac hoat dong can thiét dé
kiém song. Sinh ké bén viing (SKBV) la sinh ké c6
kha nang ting pho va phuc héi khi bi tac dong, hay
c6 thé thuc ddy cac kha nang va tai san & ca thoi
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A Hinh 1. Khung ly thuyét xdy dung sinh ké bén viing thich ving v6i BDKH

diém hién tai va trong tuong lai, trong khi khong
lam x6i mon nén tang cua cac ngudn luc ty nhién
(DFID, 1999, 2007). Bén phuong dién chinh dé
danh gia tinh bén viing cta sinh ké: kinh té, xa hoi,
moi truong va thé ché.

Trong boi canh BDKH toan cau hién nay xuit
hién mot s6 thuat ngli méi nhu “sinh ké thich ting”
(adaptive livelihood) hay “sinh k& chong chiu®
(resilient livelihood). Vé ca ban, d6 la sinh ké c6 kha
nang chong chiu véi cac tac dong ti thoi tiét cuc
doan, giam thiéu thiét hai do BDKH gay ra va phat
huy dugc cac mit cé 1gi do BDKH mang lai ciing
nhu gidm phét thai khi nha kinh. G Viét Nam, céc
tiéu chi d€ danh gia mot mo hinh, giai phap sinh ké
thich ting, bén viing hién nay 1a: (i) Thich tng véi
BDKH; (ii) C6 thé giam phat thai khi nha kinh; (iii)
C6 hiéu qua va bén viing vé moi trudng, kinh té€ va
xa hoi; (iv) C6 kha nang nhan rong (Bo TN&MT va
VNNGO, 2016).

Dbé phat trién sinh ké, cdng dong, dia phuong can
c6 cac ngudn luc, ngudn von. Nguon von sinh ké
dugc chia thanh 5 loai: nhan luc, tai chinh, vat chat,
xa hdi va tu nhién. Trong 5 nguén von trén thi von
tu nhién (DDSH) 1a do tu nhién “cho khong” con
ngudi nhung chung ta dang st dung lang phi nhat
trong khi ngudén vén nay rat kho tai tao, phuc hoi
hodc tén kém chi phi d€ phuc héi.

Khung ly thuyét d€ xiy dung sinh ké thich ting
dugc tom tat trong Hinh 1.

ba c6 hang chuc dién hinh sinh ké thich ting véi
BDKH dugc xay dung va trién khai hiéu qua & nhiéu
dia phuong khac nhau. Bdo cdo “Diéu tra co ban
kinh té - xa hoi cua cong dong ven bién trong Khu
du tri sinh quyén Kién Giang” do T6 chtic GIZ thuc
hién nam 2009 cho thdy, sinh ké cong dong dong
gop mot vai trd quan trong trong viéc bao ton cac
HST va PDSH 6 Khu du trii sinh quyén. Do vay, dé
cac Khu DTSQ phat trién mot cach bén viing thi can
phai dam sinh ké ctia cdng dong.

banh gia chung la caic mo hinh nay, vé co ban
da dugc xay dung theo khung sinh ké bén viing cua
DFID (2007) va chu y t6i kha nang thich ting véi
BDKH ciing nhu giam tdc dong dén DDSH va moi

Téc dbng Da dang
e —— sinh hgc
Bién doi T Sl

khi h3u e
N\ e/

(Trirong Quang Hoc va Hodng Thi Ngoec Ha, 2016)

A Hinh 2. S0 do m6 hinh sinh ké thich 1ing
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» Moéi truong

truong. Cac mo hinh dién hinh nay, & nhiing muc do
khéac nhau da gop phan phat trién san xuit va nang cao
doi song ctia ngudi dan dia phuong.

Trong khi do, hién nha nudc ta da c6 Chién lugc
qudc gia va K& hoach hanh dong Tang trudng xanh
qudc gia trong d6 chu trong cac giai phap phat trién
sinh ké giam phat thai khi nha kinh va ting kha nang
thich ting, chong chiu v6i BDKH. B NN&PTNT da
xay dung K& hoach hanh dong tng phé véi BDKH
trong d6 uu tién cac giai phdp, mo hinh sinh ké bén
viing cho cac ving néng thon dé bi ton thuong badi
BDKH, da dang sinh ké cho nii gidi, trong phat trién
kinh t€ néng nghiép phai “Nang cao nang luc ting pho
v6i BDKH (gom ca thich tng va giam thiéu) nham
phét trién nén ndéng nghiép va néng thon xanh, bén
viing, nang cao gia tri gia tdng, cai thién sinh ké, bao vé
dan cu trudc nhiing tac dong tiéu cyc cia BDKH trong
giai doan 2016 - 2020, tam nhin 2050” (K& hoach hanh
dong ting pho v6i BDKH ctia BO NN&PTNT, 2015).
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3. Két luan

DPDSH, BDKH va sinh ké cong dong cé méi
lién hé tuong tac lan nhau va 1a cac hgp phan quan
trong chu chét trong phat trién bén viing (Hinh
2). Viét Nam la nuéc c6 DDSH cao trén thé gidi
nhung ciing la qudc gia cé dan s6 dong va dugc
danh gia la dé bi ton thuong bdi BDKH. Do vay, dé
dat dugc muc tiéu tang trudng xanh/phat trién bén
viing, can thiét phai tac dong va thuc ddy méi quan
hé tuong tac gitia ing phé v6i BDKH, tang cuong
DDSH - cai thién sinh ké thich tng, bén viing.
Trong qua trinh nay, can thiét ap dung két hgp cac
cach ti€p can khac nhau nhu “trén xudng” (top-
down), “dudi lén” (bottom-up/dua vao cdng dong),
lién nganh (interdisciplinary) va ti€p can “dya vao
HST” (Ecosystem based approach/ EbA) trong dé
EbA céan dugc xem trong va tang cuong nghién ctiu
va trién khai (R&D)m
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8. IUCN (Edited by Angela Andrade Pérez, Bernal
Herrera Ferndndez and Roberto Cazzolla Gatti),
2010. Building Resilience to Climate Change: Eco-
system-based adaptation and lessons from the field.
CEM

9. Lovejoy, T.E.; Hannan, L., 2005. Climate change
and Biodiversity. Yale University Press, New Haven
& London.

10. Shaun, M., 2015. Ecosystem-based Adaptation
helping people adapt by using nature. Hanoi, GIZ
workshop. Ppt. September 2015.

11. Truong Quang Hoc, 2008. Linkage between biodi-
versity and climate change in Vietnam. Proceedings,
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KET QUA THUC HIEN CHUONG TRINH
HANH DONG UNG PHO Vi1 BIEN DOI KHi HAU
TiINH BEN TRE GIAI DOAN 2010 - 2015

Nguyén Thi Hong Cham|®
Nguyén Anh Khoa
Tran Van DPang

Bén Tre c6 dudng ba bién dai 65 km, 1anh thé dugc hgp thanh bai 3 cli lao (cti lao An Hoéa, cu lao Bao, cit
lao Minh) va do phu sa ctia 4 nhanh s6ng Ctiu Long boi tu thanh cac song (My Tho, Ba Lai, Ham Lu6ng, C6
Chién). V6i dac thu tu nhién nén Bén Tre la tinh chiu anh hudng nang né nhét do bién d6i khi hau (BDKH)

va nudéc bién dang tai Viét Nam.

Nhiam han ché cac tac dong ctia BDKH lén doi séng cta ngudi dan dia phuong, UBND tinh Bén Tre da
trién khai Chuong trinh Muc tiéu Qudc gia ting phé véi BDKH trong giai doan 2010 - 2015 va buéc dau dat

dugc nhiéu két qua kha quan.

1. Tinh hinh thuc hién chuong trinh

Truyén thong tdp hudn, nang cao nding luc: Tinh da
t6 chiic 24 16p tap hudn, hoi thdo véi khoang 2.000
hoc vién (can b cac cdp va nguoi dan); phat séng 25
ban tin trén Dai truyén hinh Bén Tre, 62 ban tin trén
bao Dong Khoi; phat hanh 7.300 s6 tay, 2.000 ban tin
BDKH; lap dédt 12 pano trén cac tuyén dudng huyén
va khu dan cu; cung cdp thiét bi va dao tao can bd
quan trac moi trudng.

Nghién ciiu, danh gid tic dong BDKH: Chi tiét
dugc kich ban BDKH tinh Bén Tre theo kich ban Bo
TN&MT nam 2009; danh gia tac dong ctia BDKH doi
v6i da dang sinh hoc, khu vuc dan cu ven bién va du
lich tinh Bén Tre; xay dung D¢€ an phat trién cay xanh
TP. Bén Tre thich ting BDKH; danh gia két qua thuc

hién Chuong trinh giai doan 2010 - 2012; Cap nhat ké

hoach hanh déng ting phé BDKH theo kich ban B¢
TN&MT nam 2012.

Cdc mé hinh thi diém ting phé BDKH: Cép 2.383
Ong ho chtta nudce cho cac ho dan ving ven bién, nang
cdp 1 nha mdy nudc, hoan thanh va dua vao sti dung 1
nha mdy nudc; 1 mo6 dun xu ly nude nhiém mén; 3 nha
tranh tra bao; 1 dudng di chuyén tranh bao; 7 cong
trinh dé, dap cuc bo két hgp véi cong diéu tiét nude
nhdm tng phé v6i xdm nhap mén va nudc dang; trong
240 ha rting ven bién; nghién ctu va thu nghiém céc
mo hinh canh tac thich hgp trén dat nhiém man trong
diéu kién BDKH va chon ra 4 m6 hinh hiéu qua nhan

1Céng ty TNHH Céng nghé moi trudng Tran Nguyén

rong cho nguoi dan; X4y dung moc cao do dia hinh
ba huyén bién tinh Bén Tre; X4y dung dé bao cong
cuc bo tit Hoa Lgi dén My Hung, huyén Thanh Phua.

2. Két qua dat dugc

Cong tdc to chiic: UBND tinh da thanh 14p Ban Chi
dao va Van phong Chuong trinh du néng luc dé tiép
nhan va trién khai chuong trinh.

Nang cao y thiic ctia cdn bo va ngudi ddan trong
cong tac cht dong ting pho véi BDKH va nudce bién
dang (dén ndm 2015, trén 80% cong dong dan cu va
100% cdn bo c6 hiéu biét co ban vé BDKH va céc tac
dong).

Cdc dy dn nghién ciiu 1a tién dé d€ dé xuit/ap dung
cac giai phdp, bién phdp nhdm gidm thiéu tic dong
ctia BDKH va nudc bién dang cho phi hgp hon; ngan
mdn mua kho, trii ngot, chong ngép ung vao mua
mua, cip nudc tudi cho san xuit nong nghiép trong
diéu kién nudc bién ding va xdm nhdp man ngay
cang cao, chi dong san xuat ndong nghiép, da dang
héa cay trong, dam bao an toan stic khde nguoi dan...

Tang cudng ndng luc cho cac nganh, cic dia
phuong, cac cong dong dan cu, cht dong thich ting
v6i BDKH va han ché thiét hai kinh t€ do BDKH gay
ra.

Dbé bao ngdn man, chéng ld bao vé ngudi dan cuing
tai san, cay trong, vat nudi an toan hon trong mua
mua lG; nang suét cay trong tang do dugc bao vé khoi
xam nhdp méin.Téng s6 hdé dan hudng loi truc tiép
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ti cac du an cong trinh 1a 12.300 ho; dién tich dat
san xudt nong nghiép dugc tiéu ung, ngot hoa, phong
chéng xdm nhap man la 3.740 ha.

Cdc du dn cung cdp nguon nudc sach cho ngusi dan
(6ng ho chutia nudc va nha may cip nudc tip trung):
€6 4.883 ho dan hudng lgi truc tiép tu cac du an; gitp
cai thién diéu kién kinh t€ ctia ngudi dan dia phuong
thong qua viéc ti€t kiém chi phi mua dung cu chta
nudc, chi phi mua nuéc ngot trong nhiing thang mua
kho, khong phai tra cdc chi phi y t€ do viéc sti dung
ngudn nudc khong hop vé sinh gay nén...

Cdc du an xdy dung cd sé ha tdng (duong tranh
tra bao, nha tranh bao) ciing dap tng nhu cau vé
giao thong trong khu vuc, gitip ngudi dan thuén tién
di chuyén va tranh tru khi c6 bao 16n; ngoai ra, nha
tranh bao con dugc st dung nhu mot hoi truong da
nédng, t6 chuc cac hoat dong chung ctia cong dong
nhu tuyén truyén nang cao nhan thtic vé BDKH, moi
truong, stic khoe... Dy an trong riing ngap man tai 3
huyén ven bién da phat huy lgi ich trong viéc phong
hd, chong x6i 16 bo, han ché xam nhép man, cung cap
noi cu tru va thic an cho cac loai thty hai san...

Phuiong thiic thay déi nguon nhién ligu dot, tiét

kiém ndng lugng, gidm thai phat sinh cdc khi nha
kinh cting la mot trong nhiing hiéu qua vé moi truong
ma cac du an nang cao nhén thiic mang lai. Bén canh
do, y thiic vé BVMT, bao vé riing tai dia phuong cta
ngudi dan cling dugc tang cao.

Da dang sinh hoc dugc nang cao do viéc xay dung
hoan thién cac dé bao ngan nglia xam nhdp mdn
khién cay trong khong bi chét va dat nang suat cao
hon. Viéc sti dung ngudn nuéc dam béo vé sinh trong
nong nghiép gitp duy tri va phat trién da dang sinh
hoc khu vuc.

Chdt lugng ddt va nudc tai cac khu vuc c¢6 dy an
c6 diu hiéu cai thién r6 rét so vdi trude khi c6 cong
trinh.

Chuong trinh gép phan cling cdng dong qudc té
bao vé hé thong khi hau Trai dat, giam nhe BDKH,
giam nhe cac tac hai do BbDKH gay ra.

Bén canh nhiing thanh cong dat dugc, Chiuiong trinh
BDKH thuc hi¢n tai tinh Bén Tre con gdap mot s6 kho
khan: Thiéu kinh phi d4u tu cho cac cong trinh trong
diém mang tinh lau dai; K€ hoach l6ng ghép BDKH
vao ké hoach phat trién nganh, linh vuc chua dugc
thuc hién hoac long ghép nhung chua ré rang.

Tac dong téi moi truong

u Tich cuc
u Tiéu cye

n Khong tra 161

A T6ng hop tham vdn ciia cong dong vé tdc dong ciia cdc du
an i moi truong
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3. Cac bai hoc kinh nghiém

Xay dung tiéu chi: Phai ré rang, cu thé gan véi tac
dong BDKH tai dia phuong, tuan thu theo huéng dan
Trung uong va phu hgp véi tiéu chi nha tai trg.

Tham gia cua ngudi dan: Giam sat cht lugng cong
trinh khi thi cong; giao quan ly, sti dung cong trinh khi
hoan thanh sé quyét dinh sy trién khai thanh cong va
bén viing cua dy an.

C6 trdch nhiém sau khi du dn hoan thanh: Sau thoi
gian van hanh du an, thué tu vin doc lap thuc hién
danh gid tac dong, hiéu qua du an mang lai; duc rat
kinh nghiém cho viéc trién khai thuc hién cac dy an
tiép theo dugc tét hon.

Xay dung cong tdc t0 chiic, diéu hanh, trién khai: Co
su thong nhat cao gitia cac nganh, cac cdp dudi su chi
dao ctia UBND tinh. Van phong Chuong trinh dam bao
nang luc thuc hién t6t nhiém vu la co quan dau méi,
phan ré nhiém vy, phoi hgp chét ché véi cac nganh va
tham muu kip thoi cho UBND tinh c6 y kién chi dao.

Thuc hién qudn ly, su dung nguon von: Cong khai,
minh bach nguén vén dung theo quy dinh phap luat
Viét Nam va Hiép udc v6i nha tai trg (néu co).

Xay dung danh muc cdc dy dn vu tién: Uu tién cho
cac giai phap phi cong trinh, cdc du an/coéng trinh c6
tinh thich ting cao... Lua chon du 4n uu tién trién khai
phai c6 sy tham gia ddy du cac bén gom co quan nha
nuéc, nha khoa hoc va nguei dan.

4, Két luan

Chuong trinh ting pho véi BDKH tinh Bén Tre giai
doan 2010 - 2015 da dat dugc mot s6 két qua, dac biétla

—e—Két qua pHKC1
—m—Két qua Sal (%o)

cac cong trinh phuc vu cho c6ng tic ngan mdn da mang
lai hiéu qua tét.

Dai véi cac hang muc cong trinh cau kénh, dé bao
ngdn mdn da xay dung va can gia o6, chdng sat 16 thi
st dung co vetiver d€ trong & phan mai; phin chan sé
gia c6 bang bién phap don dia, bom dit dip va trong
mot sO loai cdy dic dung nhu ban, dung...; dé giam
thiéu kinh phi d4u tu va st dung cdng nghé than thién
hon v6i moi truong nén thay viéc bé tong hoa phin
mai, chan va ke cong trinh thong qua viéc sti dung cac
loai tham tui cat, thim rong da bang tai ludi, tai dia
ky thuat, cd nhan tao, cong nghé NeowebTM...Ddi v6i
cac cong trinh cdp nudc tap trung hodc riéng lé can cai
tién cong nghé xu ly nudc, nang cong sudt cap nudc,
dam bao chat lugng va thoi han st dung ctia cong trinh
dékhong anh hudng t6i chét lugng nude cip cho nguoi
dan.

Tuy diéu kién thuc té€ cua tiing ving trén dia ban
tinh Bén Tre ma cac nha quan ly c6 cac giai phap phu
hgp nhung can ch trong téi xu hudng st dung cac giai
phdp mém song song v6i nhiing du bao trong tuong
lai thay vi chi tdp trung vao nhiing di€u kién khi hau
trudc mat; can thay doi trong tu duy, cach nhin nhén vé
viéc tii bi dong thanh chu dong trong cong tac ting pho
BDKH. Céc giai phap kién nghi can thuyc hién trong
giai doan 2016 - 2020: Tang cuong trong riing phong
hd ven bién, trong rling ngdp méin; Nang cao nhin
thtic cong dong thong qua tuyén truyén, truyén thong;
nghién ctu stt dung ngudn ning lugng tdi tao; Thay ddi
€O cdu san xudt néng nghiépm
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GIAI PHAP PHAT TRIEN BEN VONG
KHU SINH QUYEN CU LAO CHAM - HOI AN
DUA VAO CONG DONG

Nguyén Thi Viét Tram'
TS. Lé Tran Chin?

Khu dy tri sinh quyén (KDTSQ) Cu Lao Cham - H¢i An dugc cdng nhan ndm 2009, la mét trong 10
KDTSQ dugc UNESCO cong nhan tai Viét Nam. Khu DTSQ c6 nhiing loi thé 16n vé cac dich vu sinh thai -
van hda, phat trién du lich do su két hgp hai hoa gitia vin hoa va thién nhién thong qua su két néi gitia Di san
van héa phé ¢6 Hoi An va Khu béo ton bién (KBTB) Cui Lao Cham. Noi day dugc thuia hudng su da dang cac
hé sinh thai (HST) tii trén can, dudi bién, bai bdi ven song, ven bién va bao boc 14y khu di san vin hoéa phé cé.
Tuy nhién sy phat trién manh cta du lich trong nhiing ndm gan day da dit ra nhiéu thach thic véi moi trudng
tu nhién va gay stic ép 1én cac nguon tai nguyén thién nhién trén ddo Cut Lao Cham. Van dé cép thiét dat rala
phai c6 nhiing giai phap vé quan ly, kinh té, ky thuat, khoa hoc cong nghé... ddc biét 1a sy tham gia tich cuc cua
cong dong dia phuong - d6i tugng truc tiép hudng loi ti nhiing gia tri ctia khu sinh quyén, nhdm dam bao su
phat trién bén viing cta khu viing 16i Ctt Lao Cham, két hgp hai hoa yéu t6 bao ton va phat trién nhu ky vong

va muc tiéu cia KDTSQ.

1. Nhiing gia trj tai nguyén thién nhién va tai
nguyén nhan van cta Cu Lao Cham

1.1. Cdc gid tri tai nguyén thién nhién

1.1.1. Da dang sinh hoc (DDSH)

Hé thuc vdt trén can: Theo s6 liéu nam 2012, hé
thuic vat Cu Lao Cham c6 499 loai thudc 352 chi,
115 ho ctia 5 nganh thuc vat bac cao ¢ mach, trong
do, 288 loai co gia tri lam thudc. Pang chu y, nhém
cay lam canh c6 ng6 dong (Firmiana colorora),
lan huyét nhung tia (Renanthera coccinea) va tué
(Cycas ssp.) [4].

H¢ dong vat trén can: cé 12 loai thu, 13 loai
chim, 13 loai bo sat va 5 loai éch nhai. C6 1 loai
thu la khi dudi dai (Macca facicularis) dugc ghi
trong Sach do (2007) [3]. Pdc biét, Cu Lao Cham
c6 loai chim yén, dugc khai thac tu thé ky XVII,
hién dugc x€p vao loai c6 chét lugng tét nhat Viét
Nam, la nguon lgi I6n mang lai ngan sach dang ké
cho TP. Hoi An.

Tai nguyén sinh vat bién: S6 liéu diéu tra ti nam

Vién Moi trudng va Phdt trién bén viing
*Trung tam Da dang va An toan sinh hoc
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1994 - 2012 ctia KBTB da tap hgp dugc danh muc
bao gom 947 loai sinh vat bién & khu vyc nude
quanh dao, trong d6: ca bién c6 178 loai, 80 gidng
va 32 ho; Rong bién c6 122 loai; Thyc véat pht du
215 loai; Bong vat phu du 87 loai; San ho 135 loai
thudc 35 giong; Than mém 144 loai; Gidp xac 25
loai; Da gai 21 loai; Giun bién 21 loai... [3], trong
dé rat nhiéu loai c6 gia tri kinh t&€ cao dugc dung
lam d6 thu cong my nghé, dugc liéu, thuc phdm,
lam canh...

1.1.2. H¢ sinh thdi

Do nhiing dac trung vé vi tri dia ly va dia hinh
ma khu vuc vung 16i Cu Lao Cham ¢6 su da dang
vé HST bao gom: HST rting ty nhién, trang cay
bui, bai bién, ran san hd, nong nghiép lua 2 vy, ciy
ngan ngay rau mau thuc phdm, riing tréng (bach
dan, keo, phi lao... ), khu dan cu, vach da; ao, ho,
dam...

1.2. Cdc gid tri tai nguyén nhdan vin

1.2.1. Cdc cong trinh van héa di tich lich s



Cu Lao Cham c6 bé day lich st v6i cac di chi
khéo ¢ hoc vé cu dan dau tién da xuit hién & Cu
Lao Cham cach day khoang 3.000 nim [2]. Dén
nam 2014, Cu Lao Cham da cé 25 cong trinh vin
hoéa va di tich lich st, trong d6 c6 7 di tich dugc
cong nhan la di tich cdp quodc gia gom: Di tich bai
Ong, di chi bii Lang, giéng xém C4im, chua Hai
Tang, dinh Tién Hién, laing Ong Ngu va miéu t§
nghé Yén [1]. Céc di tich trén dao Cu Lao Cham c6
quy m6 nhé nhung mang dang dip dién hinh cta
cac cong trinh, mi€éu & mién Trung véi cac chi tiét
kién truc dugc cham tré kha cong phu.

1.2.2. Cdc lé hoi, lang nghé truyén thong

Cung v6i cac di tich van héa, lich st, cu dan
vung bién dao Cu Lao Cham con cé nhiing sinh
hoat vin hoéa phi vat thé mang dam ban sic dia
phuong nhu 1€ héi Cau Ngu vao ddu nam tai ling
Ong, 1& té Thanh Hoang, 1é t& Tién Hién, gid t6 nghé
Yén, nghé ca chuon... Pac biét, nghé dan vong ngo
dong chi c6 duy nhat noi day, moi chiéc vong la mot
tac phdm nghé thuit cong phu doc ddo thé hién
tinh kién tri ciia nguoi dan trén déo trudc sy khac
nghiét ctia thién nhién...

2. Nhiing vin d¢ lién quan dén bao ton tai
nguyén caa Cu Lao Cham va sy tham gia caa
cong dong

2.1. Bdo ton tai nguyén thién nhién va PDSH

2.1.1. Bdo ton riing ty nhién trén ddo

Cu Lao Cham la mot trong s6 rat it ddo trén ca
nuée c6 do che phu 16n. Kiéu tham thuc vét chiém
dién tich 16n nhat la rting thuong xanh cay la rong
phan b6 & dd cao tu 50 - 500 m so v6i muc nudce
bién, hién dang luu git mot s6 ngudn gen dong,
thuc vat quy hiém. Riing trén dao con la noi tao
nguon sinh thay va luu trii nguon nudc vao mua
kho, chong It vao muia mua. Bén canh do, riing noi
day con c6 nhiém vu dic biét quan trong trong an
ninh quéc phong, 1a tdm 1a chan giti an toan, bi mat
cho cac cong trinh quéc phong trén dao. Do vay,
bao ton riing tu nhién trén dao la nhiém vu ludén
dugc chinh quyén, cong dong cu dan trén dao Cu
Lao Cham quan tam hang dau.

2.1.2. Bdo ton cdc ran san ho

Ran san ho (RSH) Cu Lao Cham la moéi trudng
sinh s6ng va phat trién cta nhiéu loai sinh vat bién
khac nhau, c6 y nghia rat 16n trong viéc bao ton cac
gia tri PDSH. Nhiing nam géan déy, du lich va cac

TRAO POI - THAO LUAN

dich vu du lich phat trién manh mé da gay ap luc
16n lén cac RSH. Cac RSH bi pha hty ngay cang
nhiéu va dién tich ngay cang thu hep, trong khi kha
nang phuc hoi rat cham, anh hudng nghiém trong
dén viéc bao ton sinh canh va DPDSH. Ngoai ra, chat
lugng nudc, ham lugng phu sa rac thai theo nhiing
con song tu dat lién cuodn ra bién da gay anh hudng
khong nhé dén RSH. Cac hoat dong du lich nhu lan
ngam san ho khong tuan tht quy dinh, danh bat
hai san qua muc cia ngudi dan dia phuong...da tac
dong tiéu cuc dén su phuc hoi va su phat trién cta
cac RSH noi day. Nhiing nd luc uom trong lai cac
RSH cua khu BTB Cu Lao Cham dat dugc nhiing
thanh céng nhét dinh nhung khong thé bu dap kip
cho dién tich 16n nhiing RSH bi suy thodi theo thoi
gian.

2.1.3. Bdo ton cdc loai sinh vit bién

Vung bién Cu Lao Cham la ngu trudng quan
trong khai thac cd, muc L4, tom Hum, &c, ghe, bao
ngu... D€ dap ing nhu cau ngay cang 16n ctia con
ngudi phuc vu cho phat trién du lich va kinh t€ da
dan dén hién trang khai thac qua miic nguén thay
hai san & khu vyc. Diéu nay lam cho mot s6 loai
thay hai san khong chi gidam vé s6 lugng ca thé ma
con giam ca vé kich thudc nhu hai sam, cua da, 6c¢
vu nang, tom hum, trai tai tugng...

biing trudc thuc trang hai san khu vuc ngay
cang suy giam, Ban Quén ly KBTB Cu Lao Cham da
c6 nhiéu bién phap khic phuc nhu gin nhan sinh
thai cho cua d4, khoanh viing bao vé cac RSH va cac
sinh vat bién s6ng trong RSH.....

2.1.4. Bdo ton canh quan

Cu Lao Cham c6 nhiéu canh quan hip dan du
khach nhu cac bai tam sach, dep, thoai, tuong d6i
nong, nén cat trang min... phu hgp véi cac hoat
dong du lich tam bién. Cac dang dia hinh phong
héa phd huy ti da granit dudi tac dong cua xam
thuc mai mon da tao ra cac vach d4, hang da tu
nhién khoéng chi la mat ma con hung vi va khong
kém phan nguy hiém rit thich hgp véi cac doi
tugng khach du lich mao hiém, dién hinh nhu hon
Chong & bai Chong, hang To Vo, hang Tai, hang
Kho, hang Ca, hang Trdn... day con la nhiing dia
diém ly tudng cho chim yén lam td.

Tuy nhién, nhiing canh quan dep va mai truong
noi day cling dang dan trd nén qua tai khi phai chiu
nhiéu stc ép tli sy phat trién manh mé caa cic hoat
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dong du lich va sy gia tang ctia lugng khach du lich
dén dao nhiing nam gan day. Van dé vé rac thai,
nudc thai,... dang de doa dén canh quan va doi
song ngudi dan, sinh vat va cac HST trén dao.

2.2. Bdo ton cdc gid tri tai nguyén nhdn vin

Cdc gia tri tai nguyén nhan védn trén ddo dang
dugc bao ton tuong doi tot. Nhiing van dé con ton
tai la viéc ton tao di tich va duy tri, phat huy nhiing
1& hoi truyén thong d€ khong bi mai mot theo thoi
gian.

3. Dé xuit mot so giai phap

Hién nay, KDTSQ Cu Lao Cham - Hdi An dang
dting trudc nhiing thach thic nhu: Su qua tai do
lugng khach du lich vugt qua kha nang dap tng
cac yéu cau vé co sd vat chat, cac dich vu thiét yéu,
cac nhu cdu giao luu, tham quan, cic mat hang luu
niém mang thuong hiéu Cu Lao Cham - Hoi An,
van dé vé sinh moi trudng, an toan thuc phim...
bé dat dugc muc tiéu ma Chuong trinh Con nguoi
va Sinh quyén (Man and Biosphere Program) do
UNESCO dé xuat véi y tudng chu dao 1a con nguoi
hai hoa véi thién nhién, day la cach tiép cdn méi
trong bao ton thién nhién “phat trién d€ bao ton va
bao ton dé€ phat trién”, KDTSQ Cu Lao Cham - Hoi
An cén thyc hién mot s6 giai phap sau day:

Nang cao nhan thiic cho Ban Quan ly cling nhu
cong dong ngudi dan thuoc KDTSQ. Cot 16i cta
y tudng xay dung KDTSQ la nham giai quyét mot
trong nhiing van dé thuc tién quan trong nhit ma
con ngudi dang do6i mat hién nay, d6 1a lam thé nao
d€ c6 thé tao nén su can bang gitia bdo ton DPDSH
cac ngudn tai nguyén véi su thic ddy phat trién kinh
té- xa hoi, duy tri cac gia tri van hda truyén thong,
dap ting nhu cau ngay cang cao ctia con nguoi.

Nhu vay, KDTSQ sé 1a phong thi nghiém so6ng
cho cong tac bao ton, phat trién va ho trg nghién
cuu, gido duc, dao tao, dong thoi giam sat cac HST
dem lai lgi ich cho cdng dong dia phuong, quoc gia
va qudc té. Diéu nay thé hién phuong phap luén va

TAI LIEU THAM KHAO

1. Ban Qudn ly KBTB Cu Lao Cham (2014), SO tay du
lich Ctt Lao Cham, BQL khu BTB Ci: Lao Cham.

2. Bang Vin Bao va cs. (2008), Phdt trién mé hinh kinh
té sinh thdi ddo Cu Lao Cham, Dé tai khoa hoc trong
diém cdp PHQG Ha N¢i, Ma s6 QGTD.05.04, 119tr

16 | Chuyén dé s6 II, thang 7 nam 2016

cach ti€p can co ban 1a “Con nguai la mot phan ctia
thién nhién” la “Cong dan sinh thai”

Hién thuc héa nhiing diéu da néu, bién phap dau
tién chinh 1a gan truc tiép lgi ich ctia nguoi dan
vao hoat dong bao ton. Thanh lap cac Nhom, T6
sinh quyén, do ngudi dan hudng lgi truc tiép tii cac
nguon tai nguyén tham gia thuc hién, quan ly va
giam sat. Vi dy, nguoi dan hudng lgi tu khai thac
thty, hai san thi van dong tham gia vao viéc bao
v¢, bao ton ngudn lgi thuy, hai san. Nguoi dan khai
thac va cung tng rau riing, rau xanh cho dich vu
du lich thi tham gia vao viéc san xuit rau an toan,
khai thac hgp ly két hgp véi trong, cham séc rau
riing. Ngudi dan tham gia vao viéc cung cdp cac
dich vu du lich, nha hang dn uéng, tham quan nghi
dudng sé tham gia vao cac hoat dong BVMT, don
vé sinh bai bién, giam sat hoat dong xa rac thai ra
moi truong; nguoi dan cung ung cac dich vu lan
ngam san ho, chéo thuyén ngam san ho sé tham gia
vao cac hoat dong bao ton ran san ho...

Thiét ldgp quy dé duy tri hoat dong cho cac t6
theo cac linh vic chuyén mon. Nguon kinh phi nay
dugc trich tii doanh thu ctia cdc nganh nhu: du lich,
dich vy, khai thac tai nguyén riing, bién, chim yén;
tt cac nguon thu phi va xti phat vi pham...

Phdt trién cdc loai hinh kinh t€ sinh thdi va sinh
ké dic thu, thanh lap cac cau lac bd thu cong my
ngh¢ d€ san xuit cac mdt hang ddac thu cua Cu Lao
Cham nhu: vong ngd dong, d6 my nghé trang tri tu
Vo trai, vd 6c¢, qua vat ddc trung cua dao (banh it la
gai), dugc liéu...; phat trién du lich sinh thdi, mo
hinh nha vuon sinh thai,...

Chinh sdch ho trg tin dung cho ngudi dan phat
trién sinh ké c6 gin véi bao ton.

Phit trién mo hinh dao tao vé moi trudng, trai he
khoa hoc danh cho hoc sinh cac cap.

Tang cuong trao doi kinh nghiém qudn Iy va hop
tac voi cac KDTSQ trong va ngoai nudcm

3. Pham Thi Kim Thoa (2015), Da dang thuc vdt than
g0 Cut Lao Cham, Tap chi Khoa hoc Lam nghiép
2015, tr 3669 - 3676

4. Hoianhenritage (2016), Hé sinh thdi, http://
hoianheritage.net/vi/khudutrusinhquyen/He-sinh-
thai/He-sinh-thai-1.html



KET QUA NGHIEN CUU KHOA HOC ";
VA UNG DUNG CONG NGHE @

KIEM SOAT CAC THONG SO O NHIEM TRONG
NUGC THAI PHI SINH HOAT DAU NOI VAOQ
HE THONG THOAT NUGC BO THI

TOM TAT

Tran Dirc Ha'

Bai bdo trinh bay dac diém hé thong thoat nudc (HT'TN) do thi Viét Nam, cac tac dong cua cac loai nudc
thai san xudt va dich vu déi véi cac cong trinh thoat nude va xt ly nude thai (XLNT) tap trung. Trén co s nay,
bai bao dé xuit cac thong s6 va ndong do cac chit 6 nhiém trong nudc thai san xudt va dich vu can phai dugc
kiém soat trude khi ddu néi vao hé thong thoat nudc tap trung. Pay la mot trong nhiing diéu kién dam bao
cho HTTN va nha mdy XLNT tap trung hoat dong bén viing.

T khoéa: Kiém sodt, thong s6 6 nhiém, nudc thdi phi sinh hoat, hé thong thodt nudc do thi, xit Iy nuéc thdi.

1. Gié6i thiéu chung

HTTN d6 thi bao gom: mang luéi thu gom (cong,
kénh muong) va cong trinh trén do, tram bom thoat
nudc, nha may/tram XLNT va cong xa nudc thai,
nham muc dich thu gom, vén chuyén, tiéu thoat va xt
ly nuéc mua, nudc thai ddm bdo quy chuidn d€ xa ra
moi trudng bén ngoai [5, 6 |.

Theo nguyén tic dé€ khong gay 6 nhiém nguén nudc
tiép nhan (moi trudng bén ngoai), cac chit 6 nhiém
trong nudc thai do thi dugc xt ly theo 3 budc:

Buide 1: Xt ly cac chit doc hai doi véi hé vi sinh vat
trong cong trinh XLNT sinh hoc (xti ly buéc 2 & hé
thong XLNT tép trung), loai bo cac yéu t6 can tré cac
quaé trinh thu gom van chuyén ctia mang luéi duong
cong thoat nudc cing nhu khi céc loai vi khudn gay
lan truyén bénh dich.

Buige 2: XLNT tap trung, bao goém: xt ly bac 1 dé
tach cic vat thé 16n (rc), chit rdn vd co (cat) va chat
ran lo ling (SS); xt ly bac 2 bang bién phap sinh hoc
dé€ oxy hoda chat hiiu co dé oxy héa sinh héa (BOD);
xu ly bac 3 d€ khu cac chat dinh duéng (TN, TP) va
khtt tring d€ diét vi khudn gay bénh (coliform) dam
bao cac quy dinh ctia quy chuin méi truong QCVN
40:2011/BTNMT - Quy chuén ky thuat quéc gia vé
nudc thai cong nghiép.

Buidc 3: Ty lam sach ngudn nude. Mot phéan con lai
cac chit 6 nhiém khi vao song hé nhd cac qua trinh
thiy dong hoc va hé thay sinh (vi sinh vét, thuc vat
va dong vat) tao diéu kién chuyén hoa, dam béo cho
nguon nudc phuc hoi vé trang thai ban dau.

Mac du khoang 80-85% nudc thai do thi nudc ta

'Vién Nghién ciiu Cdp thodt nuidc va Moi trudng

hién nay la nudc thai sinh hoat tit cac khu dén cu hoac
nudc thai cdc cong trinh dich vu cong cong c6 thanh
phan tinh chat tuong tu [2], van con cac s& san xudt
dich vu nhu céc 1o giét mé gia sic, kho va ctia hang
xang dau, xudéng may - dét - nhuom, xudng gidy, co s&
co khi, ma dién, tram cép nudc... xa cac loai nudc thai
khac nhau v6i ham lugng cao dau mé, kim loai nang,
cac hgp chat hitu co bén viing...vao HTTN tép trung.
Céc yéu t6 nay anh huéng tiéu cyc dén HTTN nhu:
gy lang cdn, chdy nd, tao khi doc hai...trén dudng
cong thoat nudc, kim ham qud trinh xt ly sinh hoc
trong cac cong trinh XLNT. Mtc do anh hudng cta
cac chét 6 nhiém dic thu 1én HTTN phu thuc vao dic
diém va cudng do tac dong cua chit 6 nhiém ciing nhu
kha nang tiép nhan (van chuyén va xt ly) cac chét 6
nhiém ctia mang luéi dudng cong thoat nude va cong
trinh XLNT. Nghi dinh 80/2014/ND-CP vé thoat nudc
va XLNT quy dinh: “Nudc thai tii cac hd thoat nudc,
khu c6ng nghiép xa vao HTTN do6 thi phai bao dam
cac quy chudn ky thuat vé nudc thai xa vao HTTN do
co quan nha nudc c6 thim quyén quy dinh” [1]. Vi vay,
can thiét phai tim hi€u dic di€ém ctia HTTN va cong
nghé XLNT do6 thi hién nay d€ danh gid kha nang tiép
nhan cdc chat 6 nhiém dic thu tU céc loai nudc thai
phi sinh hoat nay, lam co s& xay dung tiéu chudn dédu
n6i vao HTTN tép trung.

2. Piac diém HTTN va cong nghé xu ly cua cac
nha may XLNT d6 thi tap trung

Phan 16n cac HTTN d6 thi nudc ta hién nay la hé
thong chung, thuc t€ la mang ludi dudng cong va kénh
muong d€ tiéu thoat nudc mua va c6 ti€p nhin nudc
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thai. Do kich thudc dudng cong va kénh muong thoat
nudéc 16n, vé mua kho véi luu lugng nudc thai nho
hon nhiéu so v6i nudc mua, nudc thai van chuyén va
luu git trén mang ludi thoat nude tuong dai lau, bun
can lang dong nhiéu, phan 16n cic chét hitu co dé bi
oxy hoa sinh hoéa dugc phan hiy, néng d6 oxy hoa tan
trong nudc thai rat thap, nito hiiu co dugc amon hda
dén trén 70% [5].

Theo Bo Xay dung, 2015, hién nay nudc ta c6 774
do thi véi 30,4 triéu ngudi nhung méi c6 19 nha may
XLNT d6 thi dang hoat dong va khoang 40 nha may
XLNT dang trong giai doan thiét ké xay dung. Cong
nghé xt ly chu yéu bang phuong phéap sinh hoc trong
diéu kién nhan tao hodc trong diéu kién tu nhién, chia
thanh 3 nhém sau [2]:

Biin hoagt tinh: Bun hoat tinh truyén thong (nha
may XLNT Binh Hung), buin hoat tinh theo nguyén tac
AAO (nha may XLNT Kim Lién, Truc Bach,...), bun
hoat tinh theo nguyén tic AO (nha may XLNT Bac
Thang Long..), bé phan ting ké tiép theo mé - SBR (nha
may XLNT Yén S&, Bai Chay, Ha Khanh, Bac Ninh...)
va muong oxy hoa (nha may XLNT Nam Nha Trang,
Bac Giang, Canh D6i - Phtt My Hung ...);

Loc sinh hoc: Nha may XLNT DPa Lat, nha may
XLNT Nhon Binh...;

Ho sinh hoc: Hé thong ho sinh hoc ki khi - tuy tién
- hiéu khi (nha may XLNT Budén Ma Thuot), ho ki khi
(cac nha may XLNT tai Da Nang), ho hiéu khi cudng
btic - hiéu khi ty nhién (nha may XLNT Binh Hung
Hoa, nha may XLNT Dong Héi).

Trudc cac cong trinh xti ly sinh hoc (XLSH), nuéc
thai c6 thé dugc xti ly bac 1 tai cac bélang so cap co6 két
hop keo tu (nha may XLNT Nhon Binh) hoac khéng
keo tu. Do dic diém nudc thai d6 thi tach tit hé thong
thoat nudc chung, trong so d6 day chuyén cong nghé
ctia nhiéu nha may XLNT khong c6 cac bé lang so cép.

V6i cong nghé XLSH nhu trén, cic chit 6 nhiém
dugc xti ly cht yéu la: cac chat rin lo lting, cac chét
hiiu co (dac trung bang BOD, COD), cac chét dinh
dudng (N va P) va cac vi khuén giy bénh (ddc trung
bang thong s6 coliform).

Cac cong trinh XLNT bang phuong phap sinh hoc
cht yéu xti ly céc chét hitu co dé oxy hoa sinh héa (ddc
trung bang BOD), céc chat dinh dudng (N, P) va diét
vi sinh vat gay bénh dich... 13 nhiing tic nhan 6 nhiém
chinh trong nudc thai sinh hoat, bang su hoat dong
ctia hé vi sinh vét hiéu khi, tuy tién hoac ki khi. Vi véy,
diéu kién hoat dong ctia hé vi sinh vat nay rit khit khe.

3. bic diém nudc thai cic co s6 san xuat va dich
vu trong do thi

Nudc thai cdc co sd san xudt dich vu co thé chiia cac
tac nhan doc hai, kim ham qua trinh hoat dong cua vi
sinh vat trong cdc cong trinh XLNT bdng phuong phéap
sinh hoc. Dic diém nudc thai cidc co sd san xuit va
dich vy trong d6 thi néu trong Bang 1.

V6i dic diém HTTN néu trén thi cic chit 6 nhiém
ddc thu trong nudc thai dich vu va san xudt sé anh
hudng va tac dong truc ti€p do6i véi mang ludi dudng
ong, cong thoat nudc, cac tram bom, cac cong trinh
XLNT va ctia xa. Cac loai vi trung gay bénh va cac chat
6 nhiém ddc hai c6 thé anh hudng xdu dé6i véi stic khoe
va sy an toan cua can bd, ky su cong nhan van hanh
HTTN, thu gom va XLNT. Céac chdt 6 nhiém khong
hoa tan sé ling dong thanh bun cin, gy 4n mon, tao
thanh cac vang ndi va lam tic cong, anh hudng t6i hoat
dong va qua trinh van hanh bao dudng cong trinh va
thiét bi. Déi v6i qud trinh xt 1y thi cac kim loai ndng,
cac chét hitu co bén viing c6 anh hudng téi su phat
trién cta vi khudn, giy ra tinh trang qua tai cho hé
thong xu ly hoac lam cho cac cong trinh van hanh
khong hiéu qua. Cac thanh phéan cé trong nudc thai
khong dugc xt ly trong hé théng XLNT c6 thé tao

Bang 1. Cac thong s6 6 nhiém chu yéu trong nudc thai cac co s san xudt va dich vu & cac do thi

TT Co s6 san xudt, dich vu

Cac chi tiéu 6 nhiém chu yéu trong nudc thai

C4c co s san xuit

- Dét nhuém

Nhiét do, d6 mau, COD, SS, ddu md khodng, crom, sat, déng, clo du...

. - Gidy pH, B mau, COD, SS, Halogen hitu co dé bi hdp thu (AOX), phenol
- Ché bién thyc phdm SS, BOD, COD, SS, ddu m& khoang, TN, clo du, coliform,..
- Ma dién pH, ddu m& khodang, Sat, Crom (VI), Téng crom, Niken

- Tram cip nuédc

SS, Fe, Mn, mau sic

Céc co sd dich vy

- Kho xang déu

SS, COD, Tong dau m& khoang

- Ctia hang xang dau

SS, COD, Téng ddu m& khodang, Téng cic chit hoat ddong bé mat

- Ruia va stia chiia xe may, 6 t0

SS, COD, Téng ddu m& khoang, Téng cac chit hoat dong bé mat, téng PCP

- Nha hang

Dau m& dong thuc vét, BOD, SS, TN, TP, Tdng cdc chit hoat dong bé mit

- Khach san

BOD, SS, TN, TP, Téng céc chit hoat dong bé mit, Ddu m& dong thuc vat
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thanh nhiing chat nguy hai tich tu dan trong bun thai,
gy chdy né trén duong cong va cong trinh thoat nudc.

Vi vay, néu trong nudc thai cé ham lugng cac chat doc
hai vugt qua muc quy dinh, cac doanh nghiép, co sé san
xudt dich vu phai xt ly so bo chiing dam bao khong can
tr¢ qué trinh thodt nudc cing nhu xt ly bing phuong
phap sinh hoc 6 nha may XLNT tap trung.

4. Cac thong s6 va nong dd gidi han cac chit 6
nhiém trong nudc thai san xuét va dich vu khi diu néi
vao HTTN tip trung

Lién quan dén thanh phan va tinh chit nudc thai, cac
yéu t6 sau c6 thé anh hudng tiéu cuc dén sy hoat dong
binh thuoéng ctia cac cong trinh XLSH nudc thai:

- Anh hudng dén diéu kién hoat dong cta vi sinh
vat: pH, nhiét do, nong dé6 mudi (thudng dic trung bang
TDS)...

- Tai lugng vugt ngudng: TSS, BOD, (COD), N-NH,,
TN, TP...

- Doc t6 sinh thai: kim loai nang (Pb, Cd, Hg, Ni,
Cr...), doc t6 hitu co (Phenol, PCB...), cidc chit hoat
dong bé mat (dau khoang, chit tdy giat...).

Vi vay khi dua nudc thai vé cac cong trinh xt ly sinh
hoc nudc thai cin thiét phai kiém soét cac yéu t6 néu
trén.Theo quy dinh cia TCVN 7957:2008 - Thoat nudc -
Mang ludi bén ngoai va cong trinh - Tiéu chuén thiét ké,
hén hgp nudce thai sinh hoat va cac loai nudc thai khac
khi dua téi hé thong XLSH ludn phai bao dam cac yéu
cau sau:

- pH khong nho hon 6,5 va khong 16n hon 8,5;

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

- Nhiét do khong dudi 10°C va khong trén 40°C;

- Téng ham lugng ctia cac mudi hoa tan (TDS)
khong qua 15g/1;

- BOD, khi dua vao bé loc sinh hoc hodc aeroten
ddy khong qua 500mg/l, vao aeréten kiéu phéan phdi
nudc phan tan khong qua 1000mg/1;

- Nudc thai khong chita m& khong hoa tan, nhua,
dau DO, FO,...khong chuia cac chat hoat dong bé mat
khong thé oxy héa dugc trong cac cong trinh x ly.

Do dic thu cua mang luéi thoat nudc va cong
nghé XLNT d6 thi nudc ta ciing nhu dic diém cac
loai nudc thai d6 thi, cac thong s6 chét lugng nude
thai cdn duogc kiém soét khi xa vao HTTN d6 thi cé
thé dugc phan thanh 4 nhém nhu sau:

Nhom 1: Cac thong s6 vat ly va hoa hoc vé diéu
kién hoat dong cuia cac cong trinh thoat nudc va
XLNT.

Nhém 2: Cac thong so lién quan dén tai lugng
hoat dong cong trinh.

Nhom 3: Cac thong s6 doc t6 hiiu co.

Nhom 4: Cac thong s6 kim loai nang.

Dua vao loai nu6c thai hinh thanh va dic diém
hé thong thu gom, van chuyén, XLNT hién nay ciing
nhu kinh nghiém quan ly thoat nudc ctia cac do thi
trén thé gidi, dé xuat 22 thong s6 chét lugng nude
thai cic co sd san xuit va dich vu can kiém sodt trudc
khi d4u néi vao HTTN thanh phd (Bdng 2).

Bang 2. D€ xuit cic thong s6 chit lugng nudc thai can kiém soat khi xa vao HTTN d6 thi [4]

TT Thong so6 Tac dong d6i véi HTTN, moi trudngva stic khoe | Nong d¢
A. Nhém cdc thong s6 diéu kién hoat dong cdc cong trinh thodt nuéc va XLNT
Anh hudng dén hoat dong cua vi sinh vat hiéu khi va cic sinh vét khac, lam
1 Nhiét do,°C giam ham lugng oxy hoa tan trong cdc cong trinh XLNT bang phuong phap 40
sinh hoc.
2 pH Vi sinh vét hoat dong 6n dinh trong khoang pH tii 6,5 - 8,5. 5,5-10
3 Tong ddu m& Can trd qua trinh khuéch tan oxy vao thiy vuc va cong trinh XLNT, ngan can 20
khoang, mg/L vén chuyén oxy vao t€ bao vi khuén, chdm phén huy sinh hoc,...
S$*1a san phdm quad trinh khti sunfat, Hydro sunfua la mét dang khi doc, mui hoi;
2 g < Y
4 Sunfua (8%), mg/L dé gay d4n mon bé tong, kim ham hoat dong VSV hiéu khi phan hiy chat hitu co 1.0
2-
5 181?;/%“ (50,%), Gay dn mon bé tong khi ham lugng sunfat 16n hon 250mg/1. 600
B. Nhém cdc thong so lién quan dén tdi lugng hoat dong cong trinh
6 TSS. me/L Ling cén trén dudng cOng thodt nudc va trong cac cong trinh XLNT, anh hudng 500
> 8 dén hoat dong cong trinh XLSH nudc thai, tang tai lugng cong trinh xt ly bun.
7 Chit rin lang Léang dugc trong 30 phit, ling cdn, can trg dong chdy trong dudng cdng thodt 15
dugc, mL/Lh nudc, dac biét d6i véi HTTN chung
Tang tai lugng hiiu co, ting nhu cau oxy cip cho bé xtt Iy hiéu khi, khong dam
8 BOD,, mg/L bao ty 1é¢ F/M theo yéu cdu ctia cong trinh... 600
9 Ty 1é COD/BOD | Céc chiét hitu co bén viing kho xt Iy dugc bang phuong phép sinh hoc. <1,5
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Méi truong

. Néu NH, (thanh phén tdng N) qud cao thi c6 thé tic ché qua trinh xu ly sinh
4
10 Tong N, mg/L hoc, khong du lugng hitu co dé thuc hién qua trinh kh nitrat. 120
Ham lugng P cao sé giy nguy co pht dudng ngudn nudc mat tiép nhéan; kha
11 Téng P, mg/L ndng xu ly P tai cdc cong trinh sinh hoc han ché, doi hoi c6 qua trinh ki khi hodc 16
xt Iy bing keo ty hoa chat.
C. Nhém cdc théng s6 doc t6 hiiu co
Chit cuc doc d6i véi con ngudi, chi cé mot s6 chung vi khuén cé kha ning phan
12 Phenol, mg/L huy phenol trong cac cong trinh XLSH. >
D. Nhém cdc thong s6 kim logi ndng va lién quan dén kim loai ndng
Kha ning tiép nhan Fe trong cac qua trinh XLNT tuong doi cao. Tuy nhién khi
13 Fe. ma/L ham lugng sit 16n, chung tao thanh hydroxit dinh bam va tich tu trén dudng 10
> Mg Ong va cdc cong trinh XLNT. Tuy nhién phan 16n sit ton tai dudi dang cin lo
lting.
Kha néng tiép nhin Mn trong cac qua trinh XLNT tuong doi cao. Tuy nhién khi
14 Mn, mg/L ham lugng sit 16n, chung tao thanh hydroxit dinh bam va tich tu trén dudng 5
ong va cdc cong trinh XLNT.
15 Kém (Zn), mg/L | Kha ning xti ly Zn ctia VSV trong cong trinh XLSH han ché. 5
16 Dbong (Cu), mg/L | Kha nang xt ly Cu cua VSV trong cong trinh XLSH han ché.
. X 6+1A A ~ 2 3 x < B ~ A .
17 Crom (VI), mg/L Phd}, nhiém Cr®lau ngay sé anh huéng dén mat, kim ham hoat dong enzym vi 0.4
khudn.
18 Chi (Pb), mg/L D,c_?c t,o CTOAI v6i con ngudi, 51rA1h vat va VSV, kim ham hoat dong enzym, tuong tac 0.7
v6i cic mé mém clia dong vat.
Cadmi (Cd) Mot trong 3 loai kim loai nang doc nhat d6i véi con ngudi, phong toa mot s6 vi
19 mg/L ’ chét trong co thé, di chuyén trong chudi thiic an. Coéng trinh XLSH kho xt ly 0,4
Cd.
20 Asen (As), mg/L | Cong trinh XLSH kho loai As ra khoi nudc thai. 0,3
21 E;;{ ngan (Hg). Cac cong trinh sinh hoc khé xt ly duge Hg. 0,03
22 )Iil}:gel/riua (€N, Céc cong trinh sinh hoc kho xt ly dugc Xyanua. 0,2

Dai véi bénh vién va cac co s6 y té€ khac c6 khoa
lay nhiém thi nudc thai phai dugc khi tring dam bao
cac loai vi khuén Salmonella, Shigella va Vibrio cholerae
khong xudt hién trong do.

Céc thong s6 6 nhiém trong nudc thai khi xa vao
HTTN tap trung va ngudn ti€p nhin dugc kiém soat
theo s d6 thé hién trén Hinh 1.

Kha ning tiép nhan cac chat 6 nhiém theo Bdng 2
phu thudc vao cong sudt ctia nha may XLNT cling nhu
luu lugng nudc thai co s6 san xuat va dich vu d4u noi
vao HTTN. Biéu thtic xac dinh nong d¢ gisi han cho
phép chit 6 nhiém trong nudc thai san xuét dich vu
khi xa vao HTTN tép trung nhu sau:

C.=Cx KxK,

Nwee thai sinh hoat Murcre thai bénh vién Nuwee thai chira chét d6c hai cac
cor scr sdn xudt va dich v

X Iy tai chd
nudrc thai
sinh hoat

Xor Iy tai chd aé diét
méam bénh dich
trong nuwdc thai

X0F Iy tai chd dé khor

doc nurdrc thai

. ™

I Hé théng thu gom va van chuyén nudc thai I

I MNha may XLNT tap trung cda do thi I

A

AHinh 1. So do
L kiém sodt 6 nhiém

W OB-MT
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trong do:

-C lagidtritoida cho phép clia thong s6 6 nhiém
trong nudc thai xa vao HTTN tép trung;

- Cla gid tri ctia thong s6 6 nhiém trong nudc thai
quy dinh tai Bdng 2;

- K 1a h¢ s6 ti€p nhén nudc thai Gng véi cong sudt
ctia nha may XLNT tép trung;

- K. 1a hé s6 luu lugng ngudn xa nudc thai vao
HTTN téap trung.

Kha nang tiép nhan cac chit 6 nhiém theo Bdng 2
phu thudc vao cong suit ctia nha may XLNT ciing nhu
luu lugng nudce thai co s san xudt va dich vu du noi
vao HTTN. Biéu thtic xac dinh néng d6 gisi han cho
phép chdt 6 nhiém trong nudc thai san xudt dich vu
khi xa vao HTTN tap trung nhu sau:

C =CxKxK

max , q f

trong do:

-C lagidtritoida cho phép clia thong s6 6 nhiém
trong nudc thai xa vao HTTN tép trung;

- Cla gia tri ctia thong s6 6 nhiém trong nudc thai
quy dinh tai Bdng 2;

- K 1a h¢ s6 ti€p nhén nudc thai Gng véi cong sudt
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COLLTROLING POLLUTION PARAMETERS IN NON-
DOMESTIC WASTEWATER DISCHARGED INTO URBAN
SEWERAGE SYSTEMS

Research Institute for Water supply, Sewerage and Environment

ABSTRACT

Tran Duc Ha

This paper presents characteristics of urban drainage systems in Vietnam, impacts of non-domestic
wastewater on sewer systems and wastewater treatment. On this basis, the paper proposed that wastewater
quality parameters and concentrations of pollutants in wastewater must be controlled before the wastewater is
discharged to centralized sewerage systems. This is one of the conditions to ensure sustainable operations of

public sewerage systems and wastewater treatment plants.
Key words: Control, pollution parameters, non-domestic wastewater, sewerage systems, wastewater treatment.
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DE XUAT MOT O QUY DINH VE QUANLY,
SUDUNG DAT BAO TON DA DANG SINH HOC VA
BUGC DAU THU NGHIEM LONG GHEP DA DANG

SINH HOC VAO QUY HOACH SU DUNG DAT CAP TINH

TOM TAT

Nguyén Tién Cudng'

ba dang sinh hoc (PDSH) c6 gia tri rat I6n d6i véi su phat trién bén viing ctia nhén loai. D€ quan ly chit
ché, sti dung dung muc dich va c6 hiéu qua quy dat danh cho bao ton PDSH, cén c6 nhiing quy dinh doi
v6i loai dat nay trong phap luat dat dai, nhét la trong cong tac lap quy hoach st dung dat. Trong bai viét nay
chung t6i dé cap dén két qua nghién ctiu, dé xudt cac quy dinh déi véi dat danh cho bao ton PDSH trong moét
s6 vin ban huéng dan thi hanh Luét Dt dai 2013 va két qua tht nghiém 16ng ghép bao ton PDSH vao quy
hoach st dung dit dén ndm 2020 tinh Son La va Lang Son, goép phan tling bu6c ddp ting yéu cdu dong bo
trong cong tac quan ly, st dung dat dai va cong tac bao ton DDSH theo quy dinh cta Luat Dat dai ndm 2013

va Luat DDSH nam 2008.

T khoéa: Chi tiéu sit dung ddt, quy hoach sit dung ddt, bdo ton da dang sinh hoc, Son La, Lang Son.

1. M6 dau

Nhan thtic dugc vai tro, gia tri ciia PDSH d6i véi su phat
trién bén viing ctia nhén loai nén cac qudc gia trén thé gisi
da tham gia ky két Cong uéc DPDSH (1992), trong do c6 Viét
Nam (ky két ngay 16/11/1994). Viéc ban hanh Luat PDSH
nam 2008 va cac van ban hudng dan thi hanh da tao co sé
phap ly va khang dinh sy dic biét quan tdm cta Viét Nam
trong bdo ton DDSH. D€ quan ly chit ché, st dung ding
muc dich va c6 hiéu qua quy dat danh cho bao ton PDSH,
can c6 nhiing quy dinh cu thé déi véi loai dit nay trong vian
ban phap luit vé dit dai. Trong khuén khé Dy an “Xéay dung
chién lugc va ké hoach hanh dong quéc gia vé DDSH ctia
Viét Nam va long ghép bao ton DDSH vao quy hoach su
dung dat (SDD) tai dia phuong’, tii ndm 2013 - 2014, Vién
Nghién ctiu quan ly dét dai da tién hanh danh gia téng quan
cac quy dinh vé SDD c6 lién quan dén bao ton PDSH va mot
s6 giai phap; Nghién ctiu phuong phép luén va huéng dan
l6ng ghép bao ton DDSH vao quy hoach SDD cép tinh; Thu
nghiém viéc 16ng ghép bao tén DPDSH vao quy hoach SDb
cta Son La va Lang Son.

Két qua thuc hién Du 4n da cung cip co sd khoa hoc dé
cac co quan chiic ndng xem xét, dua ra nhiing quy dinh vé
dat danh cho bao ton DDSH trong cac vin ban hudng dan

'Phé Vién trudng Vién Nghién ctiu qudn ly ddt dai
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thi hanh Luat D4t dai nam 2013 va tao co s& dé
tinh Son La va tinh Lang Son can nhac khi thuc
hién diéu chinh quy hoach SDD cua tinh dén
nam 2020.

2. Phuong phap nghién ciu

Trong qua trinh thuc hién, st dung cach tiép
can hé thong, ti nhiing quy dinh ctia phap luat
(Ludt Ddt dai, Ludt Bdo vé va Phdt trién riing,
Ludt BVMT ndam 2014, Ludt PDSH...) dén t6
chtic thuc hién (qudn ly, SDD; qudn ly, bdo ton
DDSH; lap quy hoach, SDD, quy hoach bdo ton
DDSH...), tu tdng quan (quy hoach bdo ton
DDSH, quy hoach SDD chung toan tinh) dén chi
tiét (quy hoach chi tiét phan khu chiic ndng khu
bdo ton (KBT), quy hoach cu thé dén ting logi
dat theo muc dich sit dung), tu ly luan (phuong
phép ludn va huéng dan long ghép bdo ton DDSH
vao quy hoach SDD cdp tinh) dén thuc tién (thi
nghiém long ghép dé xdc dinh tinh hop ly, nhiing
mau thuan, chong ldn), qua d6 dé xuét cac quy
dinh vé SDD lién quan dén bao tén DDSH ciing
nhu cac ndi dung can diéu chinh, cin nhac dén
van dé bao ton DDSH trong quy hoach SDD dén



ndam 2020 cta tinh Son La va tinh Lang Son.

Ngoai ra, trong qua trinh thuc hién, tién hanh cac
cudc hdi thao, trao ddi 14y y kién dong gdp cuia cac nha
khoa hoc, cac nha quan ly (phuong phdp chuyén gia)
dé chinh stia, hoan thién cdc noi dung dé xuit trong
nghién ctu.

3. Két qua nghién citu

3.1. Két qua dé xudt mot so quy dinh doi vdi ddt
bdo ton DDSH

Trén co s6 két qua nghién ctiu va thi nghiém, mot s6
dé xudt da dugc cac co quan soan thao van ban hudng
dan thi hanh Luat D4t dai ndm 2013 cAn nhic, xem xét
va dua vao tré thanh cac quy dinh d€ thi hanh, cu thé:

Nghi dinh s6 43/2014/ND-CP ngay 15/5/2014 cua
Chinh phu vé huéng dan thi hanh mdt s6 diéu cua
Luat Pat dai nam 2013 da quy dinh chi tiéu “Dat KBT
thién nhién va PDSH” tré thanh mot trong cac chi tiéu
SDD theo khu chtic ning trong hé thong chi tiéu SDD
cta quy hoach SDD cdp tinh (Khodn b, Muc 2, Diéu 7,
Chuiong 3).

Thong tu s629/2014/TT-BTNMT ngay 2/6/2014 ctia
Bo TN&MT quy dinh chi tiét viéc lap, diéu chinh quy
hoach, ké hoach SDD da quy dinh cu thé viéc xac dinh
dién tich, co cdu st dung cac loai dat trong hé thong
biéu quy hoach (biéu 3/CT, biéu 14/CT), quy dinh ma
ky hiéu va thé hién ranh gi6i vi tri ddt KBT thién nhién
va DDSH trén ban d6 trong quy hoach SDD cép tinh.

Thong tu s6 28/2014/TT-BTNMT ngay 2/6/2014
cua B TN&MT quy dinh vé thong ké, kiém ké dat dai
va lap ban d6 hién trang SDD véi chi tiéu “Pat KBT
thién nhién” va chi tiéu “Pat co s& bao ton PDSH” trd
thanh céc chi tiéu thong ké, kiém ké dat dai theo khu
vuc tong hop (Piéu 11) va dugc lap thanh biéu riéng
(biéu 08/TKDD) trong hé thong biéu kiém ké dit dai.

3.2. Két qua thii nghiém trén dia ban tinh Son La
3.2.1. Cdc ndi dung diéu chinh, can nhac vin dé bao

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

¢

ton DDSH khi phdn tich, ddanh gid cdc diéu kién dé diéu
chinh quy hoach SDD

Trong qud trinh phan tich, danh gid cdc diéu kién dé
diéu chinh quy hoach SDP dén nam 2020 ctia tinh Son
La, can can nhic, diéu chinh bd sung mot s6 ndi dung:

Ddnh gid diéu kién, thuc trang ctia cic KBT: Phan
tich, danh gia khai quat vé diéu kién (vi tri, cac hé sinh
thai, hé thuc vét, dong vét) ctia cac KBT Copia, Ta Xua,
Sop Cop va Xuan Nha; Phén tich, danh gia hién trang
dan s6, cac diém déan cu nong thon trong phan khu bao
vé nghiém ngét ctua cac KBT Copia (ton tai 2 ban véi 58
hd, 372 nhéan khiu), S6p Cop (ton tai 2 ban véi 113 ho,
673 nhan khiu), Ta Xua (ton tai 4 ban vdi 195 ho, 994
nhan khiu), Xuin Nha (9 thon vé6i 795 ho, 4.079 nhan
khéu).

Ddnh gid hién trang SDD KBT va tiém ndng dat
dai: Chi tiéu dat KBT thién nhién va SDP ndm 2012 la
66.024,89 ha (trong do: dat KBT thién nhién la 65.987,89
ha, dat co s& bao ton la 37,00 ha), dugc st dung theo
cac muc dich: Pat san xuit nong nghiép (4.057,47 ha);
bit nong nghiép khac (37,00 ha); Pat riing dic dung
(49.671,87 ha); it phi nong nghiép (166,27 ha); bat
chua st dung (12.092,28 ha).

Tiém ndng dit dai dap ting cho cac muc dich bao
ton DDSH (chi ddanh gia trong trudng hgp lap quy hoach
SDD): Tiém nang dat dai hién c6 gobm cac KBT: Copia,
Ta Xua, S6p Cop, Xuan Nha va co s bao ton Chiéng
Sinh.

Tiém nang dat dai d€ phaét trién, hinh thanh mdi,
KBT Muong La (thudc khu viic riing phong ho trén dia
ban 3 xa Hua Trai, Ngoc Chién va Nam Pam cua huyén
Muong La) v6i dién tich khoang 20.000 ha (trong do
phan khu bdo vé nghiém ngat cé dién tich khodng 5.000
ha); khu bao vé canh quan van hda - lich st - moi
truong (rung Pai tudng Vo Nguyén Gidp) véi dién tich
khoang 247 ha thudc xa Gia Pht, huyén Phu Yén.

Bang 1. Hién trang SDP KBT thién nhién va PDSH ndam 2012 ctia tinh Son La

s ax KBT thién nhién (ha) Co s6 bao ton o
Loai dat s Tong
TT e . Chiéng Sinh N
(theo Luat Dt dai) Xudn Nha | S6p Cop | Copia Ta Xiia cong (ha)
: (ha)
1 Dbit rling dic dung 17.537,70 12.464,64 5.589,73 14.079,80 49.671,87
2 | Dit san xuét ndng nghiép 1.665,00 1.181,06 3,24 1.208,17 4057,47
3 | bat néng nghiép khac 37,00 37,00
4 bit phi nong nghiép 92,10 36,50 10,73 26,94 166,27
5 bit chua st dung 3.723,56 5.775,33 2.593,39 12.092,28
Tdng cong 19.294,80 | 17.405,76 | 11.379,03 | 17.908,30 | 37,00 66.024,89
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Ngoai ra, tiém nang dat dai ctia cac khu vuc dang
trong cay lau nam thudc cac huyén Moc Chau, Song
Ma, Thuan Chau, Mai Son, Yén Chéau, Muong La, Van
Ho6 va TP. Son La c¢6 thé dugc stt dung dé bao ton cac
gidng cdy trong, vat nudi ban dia cé gia tri khoa hoc,
kinh t€ v6i tong dién tich khodng 30.000 ha.

3.2.2. Cdc ngi dung diéu chinh, can nhdc vin dé
bdo ton DDSH khi diéu chinh phuong dn quy hoach
SDD

Trong qua trinh diéu chinh phuong an quy hoach
SDD dén nam 2020 cua tinh Son La, cac ndi dung
lién quan dén bao tén DDSH cin dugc cin nhic, diéu
chinh bé sung bao gom:

Dbinh huéng va nhu cdu SDD: B6 sung quan diém,
muc tiéu bao ton DPDSH; BS sung viéc xac dinh dinh
huéng (tong hgp va du bdo nhu cdu) sti dung dit dai
han cho cac muc dich bao ton DDSH, trong doé:

Nhu cau SDD KBT dén nam 2020 1a 90.930,36 ha
v6i dinh hudng phat trién cac KBT Copia, Ta Xua,

Sop Cop, Xuan Nha, Muong La thanh cac Khu du
trii thién nhién; Khu “rting Dai tuéng Vo Nguyén
Gidp” phat trién thanh khu bao vé canh quan vin
héa - lich sti - méi trudng két hgp véi phat trién du
lich.

Nhu cau SDD co s6 bao ton dén nam 2020 la 37
ha vé6i dinh huéng phat trién co sé bdo ton Chiéng
Sinh thanh vuo6n suu tép, duy tri thuc vat dang co
nguy co bi de doa, cay thudc, ngan hang gen (cho
Son La va khu vuc Tay Bdc), trai ctiu hd, thudn
dudng thd, nudi dudng dong vat hoang da.

Nhu vy, téng nhu cdu SDD KBT thién nhién va
PDSH tinh Son La dén nam 2020 1a: 90.967,36 ha.

Khoanh dinh 29.754 ha dat trong cay lau ndm dé
phét trién, bdo tén cic gidng ciy trong, vat nudi ban
dia c6 gia tri khoa hoc, kinh té (trong dé: Moc Chau
4.704 ha, Van Ho 2.156 ha, Séng Ma 5.297 ha, Thudn
Chdu 3.713 ha, Mai Son 3.827 ha, Yén Chau 3.743 ha,
Mudng La 3.545 ha, TP. Son La 2.769 ha).

Bang 2. Quy hoach SDP KBT thién nhién va PDSH dén nam 2020 cta tinh Son La

KBT thién nhién (ha)
Loai dit Co s6 bao Téne con
TT | (theo Luat Xuin Sép Ca Coni Ta Xi Muone L “Ritng Dai tuéng | ton Chiéng (ha)g ong
bit dai) Nha P LOP opia afua ongld |l ve Nguyén Giap” | Sinh (ha)
bat rling
1 . 17.520,90 | 13.046,64 | 14.529,50 | 15.579,78 60.676,82
déc dung
Riing phong
2 ho 20.000,00 247,00 20.247,00
o
bit san xuét
3 . N 1.176,06 263,02 1.208,17 2.647,25
nong nghiép
bt nong
4 i [ 37,00 37,00
nghiép khac
bit phi
5 . i 134,07 41,50 40,27 64,94 280,78
ndng nghi¢p
Dit chua st
6 1.130,23 3.141,56 1.713,34 1.093,38 7.078,51
dung
Tong cong 18.785,20 | 17.405,76 | 16.546,13 | 17.946,27 | 20.000,00 247,00 37,00 90.967,36

3.3.KétqudthirnghiémtréndiabantinhLangSon
3.3.1. Cdc ngi dung diéu chinh, can nhdc vin dé
bdo ton DDSH khi phan tich, ddnh gid cdc diéu kién dé¢
diéu chinh quy hoach SDD
Trong qua trinh phén tich, danh gia cac diéu kién
dé diéu chinh quy hoach SDP dén nim 2020 tinh
Lang Son, cin can nhic, diéu chinh b sung mot s6
ndi dung lién quan dén bao ton DDSH, d6 la:

Ddnh gid diéu kién, thuc trang ctia cdc KBT: Phan
tich, danh gid khai quat diéu kién ty nhién (vi tri, cac
hé sinh thai, hé thuc vat, dong vat...) cia KBT Hiiu
Lién va cac khu viic Mau Son, Lam Ca - Déng Thing,
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Bic Son, Mo Re. Phan tich, danh gid hién trang
dan s0, cac diém dan cu nong thoén trong KBT
Hiu Lién (hién c6 12 thon ban vé6i 726 ho, 3.421
nhan khiu thudc xa Hiu Lién).

Ddnh gid hién trang SDD KBT va tiém nang ddt
dai: Chi tiéu dit KBT thién nhién va PDSH nim
2012 1a 8.293,40 ha (dién tich KBT Huu Lién),
dugc st dung theo cac muc dich: bat san xudt nong
nghiép (178,30 ha); Dat rting dic dung (7.428,00
ha); Dat phi néng nghiép (25,50 ha); Dat chua st
dung (661,60 ha).

Tiém ndng dat dai dap ting cho cac muc dich bao
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Bang 3. Quy hoach SDD KBT thién nhién va PDSH dén nam 2020 tinh Lang Son

Khu bao KBT thién nhién (ha)
T Loai dit LAm C Tong cong
(theo Luat Pitdai) | HiuLién | Miu Son amta- | BicSon | MoRe (ha)
Dong Thang
1 bat rung ddc dung 7.791,20 7.791,20
2 bt rting phong ho 10.835,93 5.495,27 24,61 1.035,39 17.391,20
3 bt riing san xudt 68,47 713,00 291,80 313,40 1.386,67
4 | Datsanxudtnong 73,12 4,72 58,77 385,75 522,36
nghiép
5 bit phi nong nghiép 5,30 82,48 1,01 0,32 8,66 97,77
6 bit chua st dung 496,90 712,50 558,80 1.768,20
Tdng cong 8.293,40 11.060,00 6.214,00 1.088,00 2.302,00 28.957,40

ton DDSH (chi danh gid trong trudng hop lap quy
hoach SDD) bao gom: Dat dai hién c6 ctia KBT thién
nhién Hitu Lién; Tiém nang dat dai d€ phat trién,
hinh thanh méi cac KBT gom Mau Son (x4 Mau Son,
huyén Loc Binh, xa Coéng Son, huyén Cao Loc); Lam
Ca - Dong Thang (xa Lam Ca, Dong Thang, huyén
Dbinh Lép); Bic Son (xa Bic Son, huyén Bac Son); Mo
Re (xd@ Nhat Hoa, Tan Huong, Vi Lang, huyén Bac
Son).

3.3.2. Cdc ngi dung diéu chinh, can nhdc vin dé
bdo ton DDSH khi diéu chinh phuong dn quy hoach
SDb

Trong qua trinh diéu chinh phuong an quy hoach
SDD dén nam 2020 tinh Lang Son, cac ndi dung lién
quan dén bao ton PDSH cin dugc can nhic, diéu
chinh bé sung bao gom:

Dinh huéng va nhu cdu SDD: B6 sung quan diém,
muc tiéu bao ton PDSH; Viéc xac dinh dinh hudng
(t6ng hgp va du bao nhu ciu) SDD dai han cho cac
muc dich bao ton PDSH, trong d6 KBT Hitu Lién
phat trién thanh Khu du tri thién nhién cdp quéc gia
vGi nhu cdu dién tich la 8.293,40 ha; Thanh lap méi 4
KBT: (Mau Son, Lam Ca - bong Thing, Biac Son, Mo
Re), dugc phat trién thanh cdc KBT loai sinh canh cap
tinh vé6i tong nhu cdu dién tich 1a 20.664,00 ha.

Nhu vy, tong nhu cau SDD KBT thién nhién va
DDSH ctia tinh Lang Son dén nam 2020 1a 28.957,40
ha.

Diéu chinh quy hoach SDP dén nam 2020: Trong
phuong an diéu chinh quy hoach SDP dén nam 2020,
cac ndi dung bao ton DDSH can dugc can nhac, diéu
chinh bé sung, do 1a:

Chi tiéu dat KBT thién nhién va DPDSH dén nim
2020 1a 28.957,40 ha (tdng 20.657,40 ha so véi dién

tich dugc xac dinh trong quy hoach SDD va tang
20.664,00 ha so véi hién trang hién nay), dugc st
dung vao cac muc dich (Pat KBT: dién tich 28.857 ha;
bit co sd bao ton (quy hoach vuon thuc vat, vuon uom,
khu gido duc mdi truong va nudi nhot, so ctiu dong vat
hoang da): dién tich 100,40 ha (thu¢c KBT Hiu Lién).

Vé ban do diéu chinh quy hoach SDP dén nim
2020: Xac dinh va thé hién ranh gidi chi tiéu dat KBT
thién nhién va DDSH, véi tong dién tich 28.957,40 ha
trén ban do diéu chinh quy hoach SDP dén nam 2020;
ma ky hiéu va mau sac thé hién loai dat dugc thuc hién
theo quy dinh ctia phap luat dat dai.

4, Két luan

Viéc quy dinh cu thé d6i véi loai dat danh cho bao
ton DDSH trong cac van ban phap luat dat dai vé cong
tac thong ké, kiém ké dat dai va lap quy hoach SDP
cap tinh khong chi gép phan quan ly chat ché, st dung
diang muc dich va c6 hiéu qua loai dat nay, dap tung yéu
cdu bao ton DDSH dé phat trién bén viing ma con tling
budc dap ting dong bd yéu ciu trong cong tac quan ly,
SDD va bao ton DDSH theo quy dinh ctia Luat bat dai
nam 2013 va Luat DDSH nam 2008.

Két qua thu nghiém tai 2 tinh Son La va Lang Son
v6i cac dé xudt cu thé vé chi tiéu (hién trang, quy hoach)
SDDP KBT thién nhién va DDSH (gom dat KBT, dat co
sG bao ton) ciing nhu xac dinh tinh hgp ly, su phtt hgp
va nhiing mau thuan, xung dot (vé co cdu dién tich, b
tri khong gian st dung cac loai dat) gitia cac van dé quy
hoach bao ton DDSH véi cac noi dung quy hoach SDb
sé 1a co s& d€ cac dia phuong cin nhac, xem xét trong
qua trinh diéu chinh quy hoach SDD dén nam 2020 cua
tinh; dong thoi cho thay tinh kha thi ctia viéc long ghép
ndi dung bao ton DDSH vao quy hoach SDD cép tinhm
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PROPOSED REGULATIONS ON MANAGEMENT AND USE OF BIODIVERSITY
CONSERVATION LAND AND PILOT TESTING OF INTEGRATING
BIODIVERSITY INTO PROVINCIAL LAND USE PLANNING

ABSTRACT:

Nguyén Tién Cudng
Research Institute of Land Administration

Biodiversity holds significant values for sustainable development of human beings. For an efficient
and effective management of lands for biodiversity conservation, it is necessary to issue regulations on
biodiversity conservation land in the land law systems, especially those related to land use planning. In this
article, we report research findings and propose regulations for biodiversity conservation lands in some legal
documents guiding the implementation of the Land Law 2013 and results of a pilot testing of integrating
biodiversity conservation into land use planning by 2020 in Son La and Lang Son provinces. This helps
contribute to meet the requirements of integrating biodiversity conservation into land use planning and
management as regulated in Land Law 2013 and Biodiversity Law 2008.

Keywords: Land use index, Land use planning, Biodiversity, Son La, Lang Son.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DANH GIA TONG cOT TANG DOI LUU NO, VA 0,
TU MO HINH CMAQ VA VE TINH AURA/OMI

TOM TAT

Pam Duy An"
Lé Van Linh?, Pam Duy Hung?
Mai Trong Thong’®

Bai bdo danh gia tong cot tang d6i Iuu NO, va O, tit m6 hinh CMAQ va vé tinh AURA/OMI. Céc két
qué tinh todn véi thoi gian 15 ngay thang 2 va 15 ngay thdng 8 ndm 2013. Gid trj NO, ti m6 hinh CMAQ
luon gép khodng 2 14n so véi gid tri tit anh OMI. Nghién ctu ciing da chi ra nhiing khu vuc phan bé tong
cot tang doi luu NO, gitta CMAQ va OMI khé giong nhau. Két qua tit m6 hinh CMAQ cho cac khu vuc,
Ha Noi c6 gia tri tong cot ting d6i luu NO, cao nhat sau d6 dén TP. H6 Chi Minh va Da Nang. Céc gia tri
tong cot tang déi Iuu O, tit mo6 hinh CMAQ c6 gia tri thdp hon khoang 10 ldn so v6i téng cot O, tit OML

Tw khéa: CMAQ, OMI, Tong cjt.

1. M6 dau

Ozone dong mot vai tro quan trong trong cac
qua trinh khi quyén va c6 thé anh hudng t6t hodc
xdu dén stic khde con ngudi va mdi trudng phu
thudc vao vi tri ctia né trong khi quyén. Ozone
trong tang binh luu loc ra cac buic xa tia cuc tim
c6 hai tu mét troi, ¢ vai tro bao vé sy song trén
trai dat. Trong tang doi luu, ozone dugc xem nhu
la chat gay 6 nhiém nguy hiém cai ma cé anh
huéng xau dén stic khoe con ngudi va cac hé sinh
thai [1]. Ozone trong tang doi luu dugc sinh ra tu
cac phan ting gitia cac oxit nito, cacbon monoxide
va phan ting VOC (hgp chit hiiu co dé bay hoi)
trong khi quyén dudi su anh hudng cua biic xa
mat troi.

NOx ciing gép phan vao sy hinh thanh ozone
trong tang doi luu dac biét & cac khu vic dong
dan cu ¢ nhiing nudc dang phat trién [2].

Nghién ctiu chat lugng khong khi trén thé gisi
sti dung anh vé tinh va moé hinh dang dugc cac
nha khoa hoc quan tam va khai thac. C6 nhiéu vé
tinh quan sat chat lugng moi truong khong khi

nhu GMS, AURA, ENVISAT..., mdi vé tinh cung
cdp cho chung ta mét s6 san phdm nhét dinh nhu
0,,NO,, SO,, HCHO... Nhiing mo hinh vé chat
lugng khong khi nhu CMAQ, WRF-Chem... cho
két qua chat lugng khong khi theo khong gian va
thoi gian. Viéc két hgp anh vé tinh va mé hinh
cho chung ta nhiing cai nhin chi ti€t hon vé hién
trang moi truong khong khi, cac qua trinh lan
truyén phéan bg chét 6 nhiém, sy bién déi vé chat
lugng khong khi.

E L. Herron-Thorpe (2010) nghién ctiu danh
gia két qua gitta 2 di liéu anh vé tinh KMNI,
AURA/OMI va so sanh véi két qua tit mo hinh
AIRPACT véi chét khiso sanh la NO,, gid tri NO,
ti AIRPACT tai khu vuc Portland (My) thuong
nam gitia khodng gia tri caia OMI va KNMI. Do6i
khi, gid tri NO, tit AIRPACT vugt gid tri cua
OML, gia tri NO, tii AIRPACT nho hon gid tri
ctia KNMI va OMI tai khu vic Vancouver [3].

2. Phuong phap nghién ctu

2.1. M6 hinh WRF
M6 hinh nghién ctiu va du bao thoi tiét WRF

"Trung tdm Dao tgo va Truyén thong Moi trudng, Tong cuc Moi trudng
*Trung tam Nghién ciiu Moéi trucng, Vién Khoa hoc Khi tugng, Thity vin va Bién doi khi hdu
*Vién Dia ly - Vién Han lam Khoa hoc va Cong nghé Viét Nam
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(Weather Research and Forecasting) 1a mé hinh
dugc dung nhiéu trong du bao thoi tiét & cac nude
trén thé giéi. WRF dugc ké thua va phat trién tu
mo6 hinh MM5. WRF la mot hé thong gdm nhiéu
module khac nhau, st dung cho nhiéu muc dich
khac nhau nhu du bdo, nghién ctiu...[4],[5].
2.2. M6 hinh CMAQ

Mo hinh CMAQ (Community Multi-scale Air
Quality Model) 1a hé thong mod hinh chat lugng
khong khi da chat, da quy mo6 c6 kha nang mo
phong qua trinh van chuyén, bién déi hoa hoc ctia
ozone, bui, axit... CMAQ c6 kha nang mo6 phong
cac qua trinh khi quyén phtc tap anh hudng téi
bién doi, lan truyén, hoa hoc va lang dong [6],[7].

Hé thong CMAQ

PDM

MLS Spectrometer
MLS GHz Module

g o
"~
Ba

MLS THz Module

HIRDLS

A Hinh 2. Vé tinh AURA va 4 b cdm bién
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M6 hinh CMAQ dugc sti dung trong nghién ctiu
v6i ludi tinh dugc thiét 14p theo cdu tric ludi doc va
ngang giong nhu WRE Qua trinh lan truyén dugc
tinh theo co ché hoa hoc CB05 cung véi viéc thiét
lap céc diéu kién bién, diéu kién ban diau. Co ché
héa hoc CB05 dugc thiét 1ap vao trong hé thdng
CMAQ thong qua cac qua trinh cai dat mo hinh.

Hé¢ théng mo6 hinh CMAQ goém nhiéu chuong
trinh con, méi chuong trinh thuc hién mét nhiém
vu khéc nhau.

CMAQ st dung s6 liéu phat thai ti dit liéu kiém
ké phét thdi Chau A (Regional Emission inventory in
Asia, REAS).

2.3. Vé tinh AURA/OMI

Phuong phap phén tich va xu ly anh vé tinh
dugc st dung & nhiéu nudc trén thé gidi trong do
c6 Viét Nam. Dén thai diém hién nay Viét Nam da
c6 rat nhiéu nghién ctiu st dung dii liéu anh vé tinh.
Song, viéc st dung anh vé tinh d€ quan sat, dainh
gid hién trang chat lugng khong khi, su di chuyén
xuyén bién giGi cua chit 6 nhiém chua dugc nghién
ctiu nhiéu. Trong khi d6 viéc nay trén thé giéi dugc
nghién ctu rat nhiéu.

AURA c6 4 bd cam bién: HIRDLS (High
Resolution Dynamics Limb Sounder), MLS
(Microwave Limb Sounder), TES (Tropospheric
Emission Spectrometer) va OMI (Ozone Monitoring
Instrument). OMI quan tric tong cot cac chéat O,
SO,, NO, va céc son khi. V6i do phan gidi dnh 13
x 24 km.

Di liéu anh tit OMI véi di liéu hang ngay tu
1/10/2004 cho dén nay. Tuy nhién dii liéu anh chup
cho khu vuc Viét Nam khong phai luc nao cling c6,
trung binh khodang 3 - 4 ngay lai cé 1 btic anh chup
c6 di liéu toan bd Viét Nam.

Duong Hong Son [6] da nghién ctu danh gia
su bién déi tong cot O, va téng cot NO, tang doi
luu theo khong gian va thoi gian cho khu vuc Viét
Nam, tuy nhién chua c6 sy so sanh v6i mo6 hinh
toan. Nghién ctiu nay da danh gia tuong quan gitia
gid tri thuc do tong cot O, tai tram Lang va di liéu

~— LANG
[S1X

*\&Gﬁml‘“*‘ NI

L

A Hinh 3. Tong cot Ozone tii tram Ldng va ti; dnh vé tinh OMI



tong cot O, tii anh vé tinh, két qua cho d¢ tuong
quan 1én dén 53,9%.
3. Két qua va thao luin
3.1. Thiét ldgp mo6 hinh CMAQ

M6 hinh CMAQ dugc thiét 1ap theo ludi 6
vuong (156 x 156) mién tinh dugc bao phu ca
Viét Nam, Lao, Campuchia, mét phan Thai Lan
va Trung Quéc (Hinh 4).

S6 liéu phat thai dugc st dung so liéu phat
thai ti REAS, lué6i phat thai dugc ldy trung véi
luéi trong mo hinh CMAQ. S6 liéu phat thai cho
khu vuc nghién ctiu dugc trinh bay trong Hinh 4.

Két qua mo6 hinh CMAQ va so sanh véi gia
tri thuc do O, tif ngay 2 - 6/7/2013 cho muc do
tuong quan gidia tinh todn va thuc do dat 53,81%.

151
145
138
133
127
121
115
109
102 1
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3.2. Két qua

Dbau ra ctia mdé hinh CMAQ lay theo 14 16p
khac nhau véi khoang cach ti mat dat dén do
cao 6154m. Két qua danh gia téng cot ting doi
luu cho NO, va O, tit m6 hinh va so sanh véi
cac OMI. Thdi gian tinh toan va so sanh tii 1 -15
thang 2 va thang 8.

Tong cot tang doi luu NO,

Nguon goc cuia ozone trong tang doi luu luon
c6 su c6 mdt ctia cdc oxit nito (NO ). NO_ phat
thai cha yéu ti cac nguon khi thai giao thong,
hoat dong sinh hoat dun ndu ctia con ngudi, cac
nguodn ti cdc nha mdy, khu cong nghi¢p. NO_
dong gép nhiéu vao cac van dé moi trudng nhu
mua axit, suong mu, anh huéng nhiéu dén stic
khoe con ngusi. NO, dugc do dé dang trong tang
doi luu, tang binh luu va céc tang cao hon niia,
NO khong do dugc trong khu vuc tang doi luu va
binh luu [7].

Do anh vé tinh OMI moéi ngay c6 1 dii liéu anh
tai thoi diém 13h45P do d6 cac két qua tit CMAQ
dugc 14y gid tri tai thoi diém 14h. So sanh két qua
gitta m6 hinh CMAQ va vé tinh OMI vé6i thai
gian 15 ngay trong thang 2 va 8 nam 2013 cho
thdy: Tong c6t NO, vao thang 2 ludn cao hon vao
thang 8, pht hgp véi [6]; tong cot tdng dbi luu
NO, luén cao hon vao muia dong va thap hon vao
mua he tai khu vic Viét Nam. Téng cot NO, vao
thang 2 16n hon gdp gan 2 lan vao thiang 8 diéu
nay co thé giai thich do anh hudng cta gié mua
mua he lam giam lugng NO, trong téng cot tang
doi luu.

Trong Hinh 5, Hinh 6: két qua tong cot NO, tit
CMAQ 16n hon khoang 2-3 14n so véi dii liéu anh

A Hinh 5. Tong cot NO, tang doi luu CMAQ (bén trdi) va OMI (bén phdi) tic 1/2 -15/2/2013
(don vi 10%mol/cm?)
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A Hinh 6. Tong cot NO, tang doi luu CMAQ (bén trdi) va OMI (bén phdi) ti 1/08 -15/8/2013

(don vi 10®mol/cm?)

100 ~

Téng cit ting dbi luu NO, trung binh theo thoi

gian (thang 1/2013)
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Tong cft tAng doi lru NO, trung binh theo thoi
gian (thang 8/2013)
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A Hinh 7. Tong cot NO, tang doi luu trung binh theo thdi gian tii mé hinh CMAQ

vé tinh OML. C6 thé nhéan thiy r6 nhat 1a khu vuc
Hoéng Kong téng cot NO, vao mua dong va mua
he luon c6 két qua tit CMAQ 16n gép 2 lan so véi
OMI. Khu vic mién Bac va mot sé khu vuc khac
cling tuong tu nhu vay.

Tai khu vyc Ha Noi vao thang 2 va thang 8 gia
tri téng c6t NO, tti OMI trung binh lan lugt la
khoang 2,2 x 10”mol/cm?, 1,3 x10"”mol/cm? gia
tri tt mod hinh CMAQ lan lugt 1a: 7,6 x10"mol/
cm?, 5,15x10"°mol/cm? Két qua tit CMAQ 16n gdp
2lan so v6i OMI va mua thang 2 16n gép 2 - 3 1an
thang 8.

Két qua so sanh gitia CMAQ va OMI cho thay
khu viic mién Béc Viét Nam c6 lugng tong c6t NO,
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tang doi luu tap trung cht yéu vao khu vuc dong
bang song Hong. Tuy nhién c6 su khac nhau gitia
OMI va CMAQ, két qua tti dnh vé tinh OMI cho
thdy, khu vuc Ha Noi, Bac Ninh, Bic Giang va
Hai Duong c6 gia tri 16n; tti mé hinh CMAQ thi

Bang 1. Thong ke gia tri tong cot NO, tang d6i luu
tai 3 khu vuc (don vi 1015 mol)

Thang HaN¢i | PaNing | TP HCM
TB 7,6 0,56 6,34
2 [ Max | 1965 2,99 17,32
Min | 0,98 0,13 1,65
TB 5,15 1,32 4,85
8 |[Max| 1315 4,13 10,39
Min | 0,99 0,14 1,88




KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Hinh 8. Tong cjt O, tdng doi luu CMAQ thdng 2 (bén trdi va thdng 8 (bén phdi) (don vi DU)

cho thdy, khu vuc Ha Noi, Hung Yén, Bac Ninh,
Ha Nam la c6 gia tri l6n. C6 su léch vé gia tri va
khu vuc gitia két qua ttt moé hinh va anh vé tinh
OMI. Ciing c6 thé thdy ro khu vyc TP. H6 Chi
Minh: cac gia tri ttt OMI khong cho thay c6 khu
viic ¢6 tong cot NO, tang doi luu cao nhung tu
CMAQ cho théy, khu vic TP. H6 Chi Minh va cac
tinh 1an cén c6 gia tri tong cot NO, tang do6i luu
cao ro rét.

Hinh 7 cho théy, phan b6 t6ng cot ting d6i luu
NO, theo cdc gio trong ngay trong thoi gian 15
ngay tinh toan. Téng cot NO, tang déi luu vao
thang 2 cao vao ban ngay va thip vao ban dém
ngugc lai vao thang 8 thdp vao ban ngay va cao
vao ban dém.

Céc gid tri trung binh tong c6t NO, tang doi
luu tai Ha Noi c6 gia tri cao nhat, khu vic TP.
Ho6 Chi Minh xép thit 2 va khu vuc Da Nang c6
gia tri thap nhat theo ca thang 2 va thang 8. Két
qua nghién ctiu ctia Duong Hong Son [6] tu anh
OMI cho thdy téng cot NO, tang doi luu cao nhat
tai Ha N&i, tiép theo 1a TP. H6 Chi Minh va cu6i
cung la Ba Nang. C6 thé thay so sanh gitia két qua
gitta CMAQ va OMI luén c6 su tuong dong.

Tong cot tdng doi luu O,

Cac két qua cho thdy, c6 mot su nghich ly gitia
thang 2 va thang 8 nam 2013 vé tong ct ting doi
luu O, Véi cdc diéu kién binh thudng gid tri O,
va mua he luén 16n hon vao mua doéng. Trong két
qua ti m6 hinh CMAQ thi trung binh 15 ngay

thang 2 cao hon trung binh 15 ngay vao thang
8. Bay co thé la trudng hop bat thuong so véi
thuc té.

Cac gid tri clia tong cot ting d6i Iuu O, tai
khu vyc Viét Nam tii khoang 25 - 33 DU, so
V6i cac gia tri trung binh nhiéu ndm tai khu vuc
Viét Nam tii 250 - 270DU véi tong cot O,. Tong
cot tang d6i luu O, c6 gid tri thap hon khodng
10 lan so véi téng cot O,

4. Két luan

Ung dung mo6 hinh CMAQ cung véi dii liéu
anh vé tinh AURA/OMI da danh gid tdng cot
tang doi Ivu v6i NO, va O, trong 15 ngay thang
2 va 15 ngay thang 8 nam 2013.

Gid tri téng cot ting d6i luu NO, tit CMAQ
cao hon OMI khoang 2 lan. Cac gia tri vao mua
dong luon cao hon vao mua he khodng 2 lan.

Tong cot tang doi luu NO, tai khu vic Ha
Noi c6 gia tri cao nhit sau d6 dén khu vuc TP.
HO6 Chi Minh va cuéi cung 1a Pa Nang.

Cac gia trj tong cot ting déi Iuu O, tii mod
hinh CMAQ c6 gia tri thdp hon khoang 10 lan
so vé6i téng cot O, tli OML

Viéc ting dung mo6 hinh CMAQ va s6 liéu ti
vé tinh AURA/OMI hoan toan c6 thé danh gia
tong cot tang d6i luu NO, va O, tai khu vuc Viét
Nam va nhiéu khu vuc khac trén thé giéi. bBiéu
nay mang lai y nghia rat 16n phuc vu cho cac
nghién ctiu ciing nhu tng dung thuc t€ trong
linh vic moi truong tai Viét Namm
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EVALUATION OF A REGIONAL AIR QUALITY FORECAST MODEL
(CMAQ) FOR TROPOSPHERIC NO, AND O, COLUMNS USING THE
AURA/OMI SATELLITE TROPOSPHERIC NO, AND O, PRODUCT

Pam Duy An

Central Center for Environmental Training and Communication, Vietnam Environment Administration

Lé Van Linh, Pam Duy Hung

Center for Environmental Research, Vietnam Vietnam Institute of Meteorology, Hydrology and Climate

Change
Mai Trong Thong
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ABSTRACT

This article presents an evaluation of tropospheric NO, and O, integrated columns from CMAQ model and
AURA/OMI satellite product. The calculation was performed for a period of 15 days in February and 15 days
in August 2013. The CMAQ result of NO, was found to be constantly two times higher than the OMI NO,
column. The study also showed that pattern distributions of tropospheric NO, columns between CMAQ and
OMI were quite similar in the studied areas. The CMAQ predicted tropospheric NO, column highest in Hanoi
area, then to Ho Chi Minh City and lowest in Da Nang area. The values of tropospheric O, integrated column
from CMAQ model were about 10 times lower than the OMI tropospheric O, integrated column.

Keyword: CMAQ, OMI, cm’.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

~_ COCHEDOITACCONGTU:
LGOI GIAI CHO BAI TOAN NAMA G VIET NAM

TOM TAT

Huynh Thi Lan Huong
Tran Thanh Thay
Vuong Xuan Hoa

Trén thé gidi, co ché doi tac cong tu (PPP) da dugc ap dung thanh cong & nhiéu quoc gia, tuy nhién con
han ché & Viét Nam, dac biét trong cac du an giam phat thai khi nha kinh. Viét Nam da xay dung mot s6 dé
xudt du an “Hanh dong gidm nhe khi nha kinh phii hop véi diéu kién quéc gia” (NAMA), nhung viéc huy dong
nguon von dé thuc hién gdp rit nhiéu kho khan. Trén co s& phan tich cac kinh nghiém tu qudc té va thuc té tai
Viét Nam vé co ché PPP, bai bdo nham dua ra mét 16i giai cho viéc thuc hién cdc du an NAMA. Hop téc cong
tu trong giam phat thai khi nha kinh la mét huéng di ding trong ting pho véi bién d6i khi hdu (BDKH) cua
Viét Nam trong giai doan nay. Tuy nhién, viéc huy dong ngudn von ti tu nhan con gép nhiéu rao can. Do vay,
dé ap dung thanh cong co ché PPP cho cic du an giam phat thai khi nha kinh va thu hat nhiéu hon sy tham
gia cta khoi tu nhan, can thiét 1ap hanh lang phép 1y chat ché, phd bién sau rong thong tin vé cac hoat dong
giam nhe khi nha kinh téi khu vuc tu nhén va c6 co ché khuyén khich su tham gia ctia cac nha dau tu tu nhan.

T khoa: Co ché doi tic cong tu, du dn NAMA.

Mo dau

Khai niém cac hanh dong giam nhe khi nha kinh
phu hgp véi diéu kién quoc gia (NAMA) dugc bat
nguodn ti K& hoach hanh déng Bali nam 2007 va dugc
goi la “Cac hanh dong giam nhe BDKH phu hop véi
diéu kién qudc gia” Tai Viét Nam, Chinh phu da c6
cht truong khuyén khich cac B9, nganh va cac tinh,
thanh phdé xay dung va thuc hién NAMA. Tuy nhién,
cac hoat dong co lién quan dén NAMA méi chi & giai
doan chuén bi, xay dung dé xuat va kéu goi tai trg cho
qua trinh thuc hién thong qua hop tac song phuong, da
phuong véi cac nudc, cac té chiic quoc t€ nhung chua
hudng t6i cac nha dau tu tu nhén [2].

Mo hinh déau tu theo hinh thtc hgp tic cong tu
(PPP: Public - Private Partnerships) dugc danh gia la
mot trong nhiing co ché phu hgp va kha thi trong viéc
huy dong ngudn luc tu nhan vao giam nhe BDKH.
@ Viét Nam, mé hinh nay di dugc 4p dung dé phat
trién céc linh vyc kinh t€ -xa hoi trong diém quoc gia
nhu co s& ha tang giao thong, nang lugng... Méi day,
Chinh pht da ban hanh Nghi dinh s6 15/2015/ND-CP
quy dinh vé dau tu theo hinh thic PPP. Trong d6, mo
hinh nay sé dugc mé rong ra véi moét s6 linh vic vé moi
truong [1]. Day co6 thé la co hoi dinh hudng cho viéc
xay dung, thuc hién cic NAMA véi su tham gia cht yéu
cua linh vuyc tu nhén.

1. Thuén lgi va khé khan vé dau tu tai chinh thuc
hién cac dé xuat NAMA

Viét Nam da x4y dung mot s dé xuat NAMA nhu:
Chuyén hoa rac thai thanh tai nguyén & cac thanh phé
& Viét Nam do Uy ban Kinh t€ Xa héi chau A - Théi
Binh Duong ctia Lién hgp quéc (UNESCAP) tai trg;
hé trg phat trién dién gié ¢ Viét Nam do Chuong
trinh moi truong, Lién hop qudc cia UNEP tai trg;
xay dung quy ho trg phat trién ning lugng tai tao &
Viét Nam - GET-Fit do GIZ tai trg; stii dung hiéu qua
ndng lugng trong toa nha thuong maiva hé trg phat
trién nang lugng sinh hoc & Viét Nam do UNEP tai
trg... [7, 8]. Tuy nhién, chua cé dé xuit nao dugc
dua vao trién khai. Nguyén nhan chinh la chua tiép
can dugc cac nguon tai chinh phtt hgp trong va ngoai
nudc [3].

G Viét Nam, phin 16n nguén tai chinh trong
BDKH dugc st dung cho cac hoat dong thich ting
v6i BDKH, con tai chinh cho cac hoat dong giam nhe
BDKH thuong la ngudn tai trg tii nudc ngoai. Hién
nay, Viét Nam chua c6 quy ché va khung phap ly dé
thuc hién NAMA, do d¢, viéc huy dong tai chinh tu
nguon von trong nudc cho hoat dong nay gap nhiéu
rao can [4, 6]. Ngoai ra, viéc huy dong nguon von ti
khu vuc tu nhan cho hoat dong giam nhe BDKH van
con han ché do chua c6 co ché khuyén khich dau tu,

Vién Khoa hoc Khi tugng Thity vin va Bién doi khi hdu, B TN&MT
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chua c6 chuong trinh phé bién sau rong thong tin vé
hoat dong giam nhe KNK téi khu vuc tu nhén.

2. Hop tac cong tu: Kinh nghiém qudc té va thuc
té tai Viét Nam

Mo hinh PPP la viéc Nha nudc va Nha dau tu cung
phoéi hgp thuc hién Dy an phat trién két cdu ha tang,
cung cdp dich vu cong trén co s Hgp dong du an. Co
nhiéu hinh thtic PPP, trong d6 phé bién c6 xay dung -
kinh doanh - chuyén giao (BOT) va x4y dung - s hiiu-
kinh doanh (BOO) [2].

Vuong qudc Anh 1a mot trong nhiing quoc gia dau
tién xay dung va trién khai thanh céng du an PPP. Ngay
ti nhiing ndm 60 cta thé ky 20 Vuong qudc Anh da co6
nhiing budc di ban dau cho viéc hinh thanh co ché PPP
cho cac dy 4n cung cdp dich vu cong va dugc ap dung
rong rai tui thap nién 80. PPP chiém 11% trong tong dau
tu cong 6 Anh; 2 linh vuc ap dung PPP nhiéu nhét la
moi trudng va giao thong van tai. Cac ngan hang khong
uu dai cho cac du an c6 thoi gian trién khai trén 5 nam,
trong khi cdc dy an PPP c¢6 thoi gian trién khai t6i thiéu
tt 15 - 20 nam. Do do6, Vuong qudc Anh da thiét lap
lién minh cdc ngan hang d€ thu hat nhiéu ngan hang
tham gia cac du an dai hoi [2]. P4y chinh la nhiing kinh
nghiém ma Viét Nam cdn tham khao khi bit dau trién
khai cac dy an PPP.

Nhat Ban cling la mot trong nhiing qudc gia phat
trién manh mo hinh PPP & chau A. Theo kinh nghiém
ctia Nhat Ban, moé hinh PPP c6 thé phat huy hiéu qua
doi véi cac du an khong thé hodc kho ap dung phuong
phép ¢6 phan hoéa hodc Nha nudc khong thé tham gia
truc tiép. Cu thé la cac du an vé san xudt va phan phéi
dién, duodng cao toc, giao thong do thi, dich vu cang,
cép nudc va cac dich vu céng cong. Hiéu qua ma mo
hinh nay dem lai la giam chi phi, gidm rui ro va tao ra
moi truong canh tranh cao [2].

O céc nudc dang phat trién, moé hinh PPP bét dau
phd bién tii ddu thap nién 1990, nhit 13 & khu vic My
Latinh. D6i v6i khu vic Pong A va Théi Binh Duong,
mo6 hinh nay khong phat trién. Xét vé co cdu dau tu
theo linh vuic, nang lugng va vién thong la hai nganh c6
ty trong cao nhat. Ty phan ctia nganh giao thong vén tai
c6 xu hudng tiang trong thoi gian gan day, nhung van
thdp hon nhiéu so véi hai nganh trén. Loai trti phan
tu nhan hoéa, cac du an dau tu theo phuong thiic BOO
chiém hon mot ntia, phén con lai 1a cac dy an BOT. o]
cac nudc dang phat trién, mo hinh nhugng quyén hay
thué van hanh chua phé bién, chu yéu do han ché cua
cac co s phap ly va kha nang ché tai ctia cac co quan
nha nudc [2, 5].

& Viét Nam, m6 hinh BOT va BOO chiém ty phin
cht yéu véi hai linh vuc 1a giao thong va xay dung.
Dudi su gidm sat va ho trg ctia Nha nudc, hinh thtc
d4u tu theo mo hinh PPP bat dau co sy tién trién so véi
cac hinh thtic d4u tu khac. Quyét dinh s6 71/2010/Qb-
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TTg ctia Tht tuéng Chinh phu vé viéc ban hanh Quy
ché Thi diém dau tu theo hinh thtic PPP da lam gi6i
dau tu trong va ngoai nudc quan tdm hon dén PPP.
Tuy nhién, s6 lugng cong trinh, dy an BOT, BOO con
khiém tén [3]. Co s& phéap ly cta nudc ta chua thuc
su hép dan dugc cac nha dau tu trong va ngoai nudc.
Vi thé, can dua ra bién phap cai thién d€ tin dung tét
nguon von ti cac nha dau tu nudc ngoai ciing nhu
trong nudc mot cach hiéu qua va co lgi cho hai bén
tham gia.

3. Hgp tac cong tu trong giam nhe BDKH

Nhu vay, mo6 hinh PPP da phan nao chiing t6 dugc
hiéu qua trong viéc huy dong nguon luc tu nhan trong
phat trién kinh té - xa hoi trén thé gii va & Viét Nam.
Déi voi cac hoat dong gidam nhe BDKH, mo6 hinh
PPP ciing c6 thé dugc ap dung dudi nhiéu hinh thiic
khac nhau. Vi duy, mé hinh BOT c¢6 thé ap dung doi
v6i cac NAMA nhu xt ly chat thai, giao thong cong
cong, chiéu sang cong cong... Nha nudc cé thé dua
ra cac co ché, chinh sich uvu dai cho linh vuc tu nhan
dau tu vao cac giai phap xt ly chat thai than thién véi
moi trudng va giam phat thai khi nha kinh nhu san
xudt phén hiiu co, tai ché chat thai ran, xu ly nudc
thai c6 thu hoi mé-tan cho phat dién... Sau mot thoi
gian van hanh, cdc cong trinh nay c6 thé dugc chuyén
giao lai cho Nha nuéc quan ly. Tuong tu nhu vay, cac
NAMA trong giao thong cong cong (xe buyt tiét kiém
nhién liéu, chuyén déi phuong tién ca nhan sang giao
thong cong cong...) va cac NAMA trong chiéu sang
cong cong (dén dudng ning lugng mat troi...) cling
sé tao ra cac co hoi va hdp dan cac nha dau tu tu nhan
tham gia vao cac linh vic truéc day do Nha nuéc dau
tu va thuc hién. Mot hinh thic PPP khéc ciing c6 thé
ap dung trong cac linh vic nhu ndng lugng tai tao,
tiét kiém nang lugng... la mo6 hinh BOO. M6 hinh da
dugc ap dung trong linh vuc thiy dién nho (trude day
theo CDM) va nang lugng gi6. Khi cac diéu kién vé
co sG phap ly va chinh sach ho trg day du thi day sé la
mod hinh dugc lua chon béi cdc nha dau tu ¢é tiém luc.

Viéc ap dung mo6 hinh kinh doanh PPP trong giam
nhe BDKH sé c6 mét s6 dic diém sau day:

Cdc théa thudn trong PPP: Nha nudc c6 thé sg
hiiu cac cong trinh, du an vé giam phat thai khi nha
kinh nhung sé tham gia vao moét giai doan thoa thuan
PPP dai han (it nhat 13 15 nam d€ bado dam lau dai su
6n dinh vé mit tai chinh) v6i mot déi tac tu nhan va
cap hodc nhugng cho doi tac tu quyén hodc nghia vu
van hanh, bdo tri va quan ly tai san ctia cong trinh, du
an. Céc doi tac tu nhan sé cé trach nhiém giam sat,
bdo cdo va tuan thu cac quy dinh.

Biéu thué PPP: Thué quan cin pht hgp véi ty 1é
hoan vén ndi tai cho cac ddi tac tu nhan va cao hon
cho cac khoan dau tu khac ctia doi tac tu nhan. Diéu
nay sé lam tang chi phi rong ctia cong trinh, du an va



6 thé dugc ho trg thong qua cac Quy gidm nhe BDKH
va co ché thanh toan tiéu dung.

Hiéu sudt: Dua ra hinh phat hop ly déi véi cac doi
tac tu nhan khong dat dugc hiéu qua hoac muc tiéu dé
ra va ¢6 nhiing vu dai d€ khuyén khich nhiing déi tac
dat hiéu qua tét.

Doanh thu: Cac Quy ho trg gidam nhe BDKH va co
ché thanh todn tiéu dung sé hoé trg truc tiép déi tac tu
nhan va cac doi tac co thé gia dinh bat ky phat sinh ng
tai cac diém tham gia thuc hién PPP.

Cdc bién phdp gidm chi phi: Cac do6i tac tu nhan
ciing dugc hudng lgi tii cac bién phap giam chi phi tai
chinh cua Nha nudc va bat ky khoan trg cap cho ting
phé véi BDKH.

Quy trinh tuyén chon: Céc ddi tac tu nhan nén dugc
lua chon thong qua mdt qua trinh ddu thau dé bao dam
chi phi canh tranh,nang luc ky thuat, ciing nhu tinh
minh bach cua cic lua chon.

4, Két luan

Mo hinh hgp tac cong tu (PPP) trong dau tu cho
cac hoat dong giam nhe phat thai khi nha kinh trong
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cac dich vu cong c6 thé xem la mot huéng di dung
cho ting phé v6i BDKH ctia Viét Nam trong giai doan
nay. D€ mo hinh nay dat dugc nhiing két qua vé giam
phat thai khi nha kinh t6t hon va thu hut nhiéu hon su
tham gia ctia khdi tu nhan, cdn sém nghién ctu, xay
dung dugc hanh lang phap ly chat ché, khuyén khich
su tham gia ctia cac nha dau tu tu nhén, phd biénsau
rong cac thong tin vé cac hoat dong giam nhe KNK t6i
khu vuc tu nhan.

Céc nha dau tu nudc ngoai véi tiém luc manh vé
nguén von c6 thé lam mot minh hay két hgp hai, ba
nha dau tu tu nhan tham gia PPP. Riéng d6i v6i nha
dau tu tu nhan trong nudc, nén két hgp nhiéu cong
ty theo hinh thtic ¢6 phan nhdm khac phuc cac han
ché vé quy mo, nang luc tai chinh va giam thiéu rai
ro dau tu.

Céc cdng trinh, du 4n gidm nhe BDKH c6 thé chiu
nhiéu tdc dong ctia chinh sach cing nhu hoan canh xa
hoi nén cac diéu khoan trong hgp dong can linh hoat,
cO bién do diéu chinh d€ tranh thiét hai cho nha dau
tu cting nhu chinh quyénm

Actions (NAMAs): Leveraging Private Investment,
2014.

5. GIZ, The Role of the Private Sector to Scale Up
Climate Finance in India, 2015.

6. UNEBNAMA Finance Study Examples from the
UNEP Bilateral Finance Institutions, 2012.

7. http://www.nama-database.org/index.php/Vietnam

8. https://congnghiepxanh.wordpress.com/2015/06/24/
su-phat-trien-nama-tren-the-gioi-va-su-chuan-bi-
namas-tai- Viét-Nam/

PUBLIC-PRIVATE PARTNERSHIP:
SOLUTION TO NAMAS IN VIETNAM

Huynh Thi Lan Huong, Tran Thanh Thuay, Vuong Xuan Hoa
Viet Nam Institute of Meteorology, Hydrology and Climate Change

ABSTRACT

Although public-private partnership (PPP) has been successfully implemented in many countries
worldwide, its application is still limited in Vietnam, especially for greenhouse gas (GHG) emission reduction
projects. Vietnam has developed a number of NAMA proposals; however, it is difficult to mobilize funds for
their implementation. Based on international experience in PPP and the practical conditions in Vietnam,
this paper proposes solutions to implementation of NAMA projects. Applications of PPP for GHG emission
reduction projects could be considered as a right direction to respond to climate change in Vietnam during
this period. However, the mobilization of private capital still faces many barriers. Therefore, in order to ensure
the success of the implementation of this mechanism for GHG emission reduction projects and attract more
participation of the private sector, strong legal framework and mechanisms to promote the participation of
private investors should be established. Dissemination of information on the GHG emission mitigation to the

private sector should be considered.
Key words: Public-private partnership, NAMA.
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PHAT TRu“z’N PHUGNG PHAP DANH GIA
TIEM NANG SAN XUAT SACH HON DO QUANLY,
KIEM SOAT QUA TRINH SAN XUAT CONG NGHIEP

TOM TAT

Tran Van Thanh
Lé Thanh Hai

Dé€ giam thiéu phat thai va tiét kiém nguyén vt liéu trong qua trinh san xuét thi quan ly ndi vi (QLNV) va
kiém soat qua trinh (KSQT) t6t 1a mot trong cac giai phap hiéu qua, it ton chi phi dau tu nhat. Tuy nhién hién
nay chua c6 phuong phap d€ xac dinh tiém nang giam thiéu ti cdc giai phap nay. Do vy nghién ctu nay dé
xudt phuong phap danh gid va tinh todn tiém nang san xuit sach hon (SXSH) tit QLNV va KSQT bang phuong
phép biéu d6 kiém soat. Phuong phap da dugc ap dung cho Nha mdy san xudt tinh bot khoai mi tai Tay Ninh.
Két qua cho théy, Nha may quan ly tiéu thu dién va nudc chua 6n dinh, tinh todn xac dinh tiém ning tiét kiém
d6i v6i nudce va dién theo phuong phép nay 1a 6,6% do6i véi nude va 3,8% daoi véi dién nang tuong ting c6 thé
tiét kiém 723 triéu dong/nam. Két qua ap dung dién hinh cho théy, day 1a moét phuong phéap hiéu qua dé danh

gia tiém ndng SXSH tit QLNV va KSQT t6t hon.

Tu khoéa: Biéu do kiém sodt, kiém sodt qud trinh, sdn xudt sach hon, sdn xudt tinh bot.

1. Dat vin dé

Trong danh gia SXSH thi Budc 1 dugc goi la budc
khéi dong véi nhiém vu 1a thanh lap doi SXSH, liét ké
cong doan va qua trinh san xudt, xac dinh cidc cong
doan lang phi va danh gia trinh d6 QLNV ctia co s&
[1]. Két qua ra soat cho thay, c6 nhiéu ky thuat, phuong
phép c6 thé dugc ap dung trong budc 1 nhu Walk
through, 1ap bang check-list hodc check sheet hodc
thu thép cac di liéu cln thiét d€ phuc vu danh gia [2],
phuong phap P-Graph, phuong phap HDP, so d6 quy
trinh céng nghé, phuong phap DuPont, phuong phap
chi s6 chat thai, phuong phap xac dinh chi phi cta
moi dong thai, phuong phap Benchmarking [3]. Ngoai
ra cling trong budc danh gia nay Silva [2] dé xudt st
dung cong cu kiém soat chat lugng nhu biéu d6 duong
thang - liner graph va ma tran GUT (Gravity, Urgency,
Tendency). Biéu d6 liner graph dugc diing dé€ biéu dién
muic phat thai mong muon so v6i hién trang phat thai
ctia nha mdy d€ c6 cai nhin t6ng quat vé muc tiéu giam
thiéu. Ma tran GUT dugc dung d€ thiét lap thi tu uu
tién trong danh gia giam thiéu.

Nhin chung, muc tiéu ctia budc 1 trong quy trinh
thuc hién SXSH la d€ xac dinh trong tam, thi tu uu
tién ddnh gia cho budc ti€p theo. Cé nhiéu phuong
phép nhu liét ké & trén c6 thé ap dung cho danh gia

so b, tuy nhién xem xét nghién ctiu ctia Silva, Delai
[2] va Vieira and Amaral [4] cho théy, hién nay c6 rat
it phuong phéap dugc ap dung. Cac phuong phap méi
dugc dé xudt ap dung dé danh gid so b trong SXSH
1a liner graph, ma tran GUT, walk through [2] va phan
tich chi s6 LCA [5]. Thanh va cong su [6] dé xuat st
dung biéu d6 kiém soat dé danh gid trinh d6 quan ly
ndi vi, ki€ém soat qud trinh ctia Nha may. Tuy nhién,
trong nghién ctiu chi danh gia trinh d6 QLNV, chua
danh gia dinh lugng dugc tiém nang SXSH tii QLNV
t6t hon. Do vy muc tiéu cta nghién ctiu la phét trién
phuong phap dé vita danh gia trinh d6 QLNV, KSQT
san xudt viia dinh lugng dugc tiém nang giam thiéu
nham muc tiéu cung cip cho ngudi danh gid hién trang
QLNYV, KSQT ctia Nha may mot cach c6 hé thong.

2. Phat trién phuong phap danh gia tiém ning
SXSH tit QLNYV va KSQT san xuit

Biéu d6 kiém soat thuong dugc dung dé theo doi
chét lugng san phdm trong qua trinh san xudt [7].
Ngoai viéc ting dung lam cong cu quan ly chat lugng
biéu d6 kiém soat con dugc ting dung riéng 1é hodc két
hop v6i cac biéu d6 khac trong danh gia hiéu qua moi
truong [8], gidm sat chat lugng nudc ngam [9], xay
dung ké hoach bao tri bao dudng thiét bi [10]. Nhu da
néu & trén, Thanh va cong su [6] dé xuit st dung biéu
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do6 kiém soat dé danh gid trinh do QLNV, KSQT, tuy
nhién chua danh gia dinh lugng dugc tiém niang SXSH
ti QLNV t6t hon. Nghién ctiu nay phat trién phuong
phdp dp dung biéu d6 kiém soat trong ddnh gia, tinh
toan xac dinh tiém nang SXSH tu QLNV, KSQT tét
hon nhu sau:

Budc 1: Xac dinh cac thong s6 cin danh gid trong
SXSH (vi du nhu dinh mtic st dung nang lugng, nudc,
chét thai,...);

Buidc 2: Thu thap di liéu;

Buidc 3: Xu ly dii liéu;

Buide 4: Biéu dién s0 liéu bang biéu d6 kiém sodt;

Buide 5: Banh gia dua trén biéu do kiém soat;

Budc 6: Danh gia tiém nang SXSH thong qua QLNYV,
KSQT tét. Céch biéu dién va danh gia bang biéu do
kiém soat & budc 3, 4 va 5 nhu sau:

Xac dinh gia tri giéi han trén UCL (upper control
limit) va duéi LCL (lower control limit) cta lugng
nudc tiéu thu trén 1 don vi san phim theo tiéu chuidn
3 sigma sau:

- Gid6i han kiém sodt trén UCL = p + 3.0
- Gid6i han kiém soat duéi LCL=p - 3.0
Trong dé:

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 1. Cac trudng hgp nam ngoai viing kiém soat

STT | Nguyén tic nam ngoai vung kiém soat

Mot diém nam ngoai ving A

Chin diém lién tiép nam & vung C viing A

Sau diém tang/giam dédn

Tam diém lién tiép thé hién xu hudng ting/giam

dan

5 | 2trong3 diém lién tiép ndm & viing A & ciing 01
phia ctia dudng trung tam

6 Bét ky bén trong nim diém lién tiép & ving B,
cung 01 phia ctia dudng trung tdm

7 Nhiéu hon tdm diém lién tiép nam cung 01 phia

cta duong trung tim

8 | Néim diém lién tiép ndm & ving C

Ky hiéu

p: trung binh cua X

o: d0 l1éch chuin

A: La khoang gid tri giéi han gitia miic 2 sigma va 3 sigma
B: La khoang gid tri gi6i han gitta mtc 1 sigma va 2 sigma
C: La khoang gia tri giéi han gitia muc trung binh va 1 sigma

Cong thiic xdc dinh
1 n
H=— Z X,
s

[ ,
DX, —u)
n—14

[W+2.0+3.c]va[u-3.0,u-2.0]

2
o =

(W+o,u+2.0]valu-2.0,u-0o]
W, p+o]valp-o,ul

Sau do6 xem xét cac nguyén tic ndm ngoai vung
kiém sodt nhu bang 1. Néu biéu d6 vi pham nguyén
tac dugc xem la qua trinh san xudt khong 6n dinh.

Minh hoa céc trudng hgp ngoai vung kiém soat
nhu Hinh 1.

Ngoai ra trong mot so trudng hop, qua trinh dugc
xem la khong 6n dinh médc du biéu d6 khong c6 diém
nao vugt khoi giéi han kiém sodt.

- Mau hinh chu ky: Cac diém lap lai theo mot chu
ky nhét dinh;

- Mau hinh hén hgp: Cac diém nam gin dudng
gi6i han trén UCL va duéi LCL, mét s6 it diém
nam gan dudng trung binh;

- Mau hinh xu huéng: Cac diém chuyén dich lién
tuc theo huéng

- Mau hinh hoi tu: Cic diém tip trung quanh
dudng tam, thiéu bién thién tu nhién;

- Mau hinh bién thién c6 hé thong: Cac diém dao
dong xung quanh duodng trung tam, s6 diém
phia trén bing s6 diém phia duéi va dugc lap di
lap lai.

Quan ly chét lugng san phdm khac véi quan ly
cac khia canh moi trudng do phat thai chi c6 gisi
han trén ma khong c6 giéi han dudi [8]. Hién nay,
chua cé phuong phép tinh toan lgi ich ti kiém soat
qua trinh, quan ly san xudt ma chi dua vao thuc tién
ap dung cac bién phdp hodc mo hinh quan ly. Vi du
néu ap dung xdy dung hé théng quan ly nang lugng
theo tiéu chuén thi tiém ndng tiét kiém la 10 - 15%,
doi véi dp dung hé thong quan ly méi truong EMS
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Nguyén tdc nam ngoadi viing kiém sodt
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Truong hgp 7: Nam diém lién tiép nam & viing C (trén dudi Truong hop 8: Tam diém lién tiép ndm & hai phia ciia

dudng trung tam

A Hinh 1. Cdc trudng hgp ngoai viing kiém sodt

Bang 2. Cach xac dinh tiém nang SXSH ti QLNV t6t hon

Tép s0 liéu ban dau

Gid tri céc diém X, X,.X,
Trung binh K,
Do léch chuin o

0

Tap s6 liéu cta cac diém c6 gid
tri trong vung UCL, LCL cua

Tap s6 liéu ctia cic diém
6 gid tri nam dudi dudng

trung binh gi6i han kiém soat méi p,, o,
X, X, X, X0 X, X,

Hy H,

o

1

Tiém ning gidm thiéu nho kiém soat qua trinh tdt hon, %

(M, - 1,)*100%/ 1,
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KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
Bang 3. Hién trang tiéu thu nguyén, nhién liéu ciia Nha may
Pinh muc Pinh mic
Ngay Cua mi, kg Nudc, m* Dién, kwh st dung nudc, m®/ st dung dién, kwh/
tdn nguyén liéu tdn nguyén liéu

6/1/2016 301.120 1.800 19.276 5,98 64,02

7/1/2016 510.810 2.100 32.551 4,11 63,72
08/01/2016 502.490 2.100 32.380 4,18 64,44
09/01/2016 493.030 2.100 31.900 4,26 64,70
10/01/2016 468.810 2.100 31.501 4,48 67,19
11/01/2016 426.040 2.100 30.622 4,93 71,88
12/01/2016 479.730 2.100 31.690 4,38 66,06
13/01/2016 516.210 2.100 32.776 4,07 63,49
14/01/2016 469.054 2.100 31.678 4,48 67,54
15/01/2016 312.500 1.800 28.024 5,76 89,68
16/01/2016 412.990 2.100 28.944 5,08 70,08
17/01/2016 388.873 2.100 28.662 5,40 73,71
18/01/2016 361.170 2.100 28.623 5,81 79,25
19/01/2016 497.150 2.100 30.549 4,22 61,45
20/01/2016 480.410 2.100 30.198 4,37 62,86
21/01/2016 567.980 2.300 32.970 4,05 58,05
22/01/2016 523.130 2.100 31.740 4,01 60,67
23/01/2016 529.540 2.100 31.881 3,97 60,21
24/01/2016 534.170 2.100 32.049 3,93 60,00
25/01/2016 459.120 2.100 29.484 4,57 64,22
16/02/2016 455.240 2.100 29.900 4,61 65,68
17/02/2016 562.140 2.100 33.452 3,74 59,51
18/02/2016 460.730 2.100 30.518 4,56 66,24
19/02/2016 349.720 2.000 27.593 5,72 78,90
20/02/2016 458.090 2.100 30.257 4,58 66,05
21/02/2016 456.630 2.100 30.041 4,60 65,79
22/02/2016 538.380 2.100 32.939 3,90 61,18
23/02/2016 583.560 2.500 37.046 4,28 63,48
24/02/2016 557.520 2.200 33.089 3,95 59,35
25/02/2016 494.630 2.100 31.370 4,25 63,42
Trung binh 471.699 2100 30.790 4,5 66,1

thi chua thdy s6 liéu cu thé vé tiém nang giam thiéu,
do vay, déi véi budce 6, nghién ctiu nay dé xuit cach
xac dinh tiém nang SXSH ti QLNYV hay KSQT tot
hon nhu sau (tam goi la phuong phap dich chuyén
gia tri trung binh):

- Tinh toan dudng trung binh va cac mtic kiém
sodt md&i can cdi tién (muc tiéu): Bang cach xac dinh
tat ca cac diém nam bén dudi dudng trung binh sau
dé tinh toan cdc thong s6 m, s, ctia tap hop cac di€m
nay.

- Sau d6 biéu dién tét ca cac s6 liéu trén cung biéu
do, sau do6 tinh gia tri trung binh cta tat ca cac gia tri
nam trong vung UCL, LCL cta gi6i han kiém soat
mdi (u,, 0, ). So sdnh gid tri nay véi gid tri trung binh
ban dau ta sé xac dinh dugc tiém nang giam thiéu.

- Qua trinh cai tién, kiém sodt ct tiép tuc cho dén
khi dat gid tri téi uu (lap lai cac bude 1, 2, 3,4 va 5).

3. Ap dung phuong phap da dé xuit cho Nha
may san xudt tinh bot khoai mi

Nghién ctiu dién hinh dugc ap dung cho Nha may

san xudt tinh bot khoai mi ctia Cong ty TNHH Hong
Phat tai 4p Sa Nghe, x4 An Co, huyén Chau Thanh,
tinh Tay Ninh. Sdn phdm ctia Nha mady la tinh bot
khoai mi, v6i cong sudt 150 tan tinh bot khoai mi/
ngay dém. Danh gia, xac dinh tiém nang SXSH tu
QLNV va KSQT t6t hon cho Nha may theo 6 buéc
da néu nhu sau:

Budc 1: Xdc dinh cdc thong so danh gida

Dai voi san xuat tinh bot khoai mi thi st dung
nudc va nang lugng la 2 chi tiéu chu yéu, do vay
nghién ctiu nay sé danh gia dinh muc st dung nuéc
va dién ctia Nha may.

Buéc 2: Thu thdp dii liéu

Dé danh gid qua trinh sdn xudt tai Nha may,
nghién ctiu nay thu thap s6 liéu ctia 30 ngay san xuat.
Dién bién cac thong s6 san xudt nhu bang 3.

Buidc 3: Xt ly so liéu

Dua vao s6 liéu hién trang tiéu thu dién va nuéc
ta xac dinh dugc cac thong s6 khac phuc danh gia
trinh d6 QLNV, KSQT nhu bang 4.
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Bang 4. Pinh miic tiéu thu dién va nudc ciia nha may
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Pinh mtic Pinh muc
st dung nudc, m*/tdn nguyén liéu st dung dién, kwh/tan nguyén liéu
Trung binh 4,541 66,094
Do léch chuin 0,6 6,8
1sigma 5,1 72,9
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A Hinh 2. Biéu do kiém sodt tiéu thu dién ndng

Béang 5. Panh gid qua trinh san xuit theo cic nguyén tac
ngoai vung kiém soat

N‘guyer.lptaC nam ngoat Nuéc bién
vung kiém soat :
Motdiémnamngoaivung A biém 10
Chin diém lién tiép nam & | Diém Ldéndiem | b
ving C, ving A 10, diém thi 13 dén diém 9
§ L vung dén 21

Cdig s 2 biém 1
Séu di€m tang/giam dan dén didm 9
Tam diém lién tiép thé hién
xu huéng ting/giam déan
2 trong 3 diém lién tiép
ndm ¢ vung A & cung 01
phia clia dudng trung tam
Bét ky bon trong nim
diém lién tiép roi vao
vung B & ciing 01 phia ctia
duong trung tam
Nam diém lién tiép ndm & biém 2 dén
ving C diém 9
Nhiéu hon tdm diém lién biém 14
tiép nam cung 1 phia ctia dén diém
duong trung tam 22
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A Hinh 3. Biéu dé kiém sodt tiéu thu nudc

Budc 4: Biéu dién s6 liéu trén biéu do kiém sodt

Biéu d6 kiém soat ctia 2 thong s6 dién va nudc
bang phan mém Excel nhu hinh 2 va hinh 3.

Budc 5: Ddnh gid trinh do QLNV va KSQT dua
vao biéu do kiém sodt

Danh gia hién trang quan ly va kiém soat qua
trinh san xudt ctia Nha mdy theo cac nguyén tic
ngoai vung kiém soat nhu bang 5.

Bang 5 cho thdy, QLNV, KSQT cua Cong ty chua
t6t dan dén dinh muc tiéu thu nudc va dién trén 1
don vi nguyén liéu khong 6n dinh. Khéo sat cho thay,
hau hét cac van trén hé thong dudng 6ng cdp nudc
déu bi ro ri (minh hoa nhu hinh 4), may méc thudc
cac bd phén khéac van van hanh khi khau nap nguyén
liéu ngung d€bao tri bao dudng (thoi gian bao dudng
khoang 1- 2h dau ca 1). Trong d6, dién vi pham nhiéu
nguyén tac ngoai vung kiém soat hon nudc. Diéu nay
cho thdy, qua trinh vdn hanh mdy moéc thiét bi dugc



A Hinh 4. Cdc vi tri ro ri nudc tai cdc hé thong li tdm tdich
ba va li tam loc

9500 1
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A Hinh 6. Biéu doé kiém sodt dinh muic tiéu thu dién véi
gidi han méi

kiém soat khong hiéu qua, do vdy c6 nhiéu tiém ning
cai tién trong st dung nang lugng.

Budc 6: Danh gid tiém ndng SXSH théng qua
QLNV, KSQT tét

Doi véi tiéu thu nudc

Dua vao biéu d6 hinh 3, ta xdc dinh dugc 18 diém
nam dudi duong trung binh, tu day tinh dugc gisi
han kiém soat méi la u,= 4,146, UCL = 4,777 va LCL
= 3,515. Biéu dién tit ca gia tri tiéu thu nudc cta 30
ngay trén cung 1 biéu d6 nhu hinh 5 nhan thiy, c6
téng cong 23 diém nam trong vung gidi han kiém
soat méi (cac diém ndm gitia dudng UCL va LCL),
gid tri trung binh ctia cac di€ém nay la p, = 4,241 m*/
tin khoai mi, v6i pu, = 4,541 m*/tan khoai mi, tiém
nédng giam thiéu do kiém soat tét hon dugc tinh theo
phuong phap tai bang 2 la 6,6%.

Doi véi tiéu thu dién

Dua vao biéu do6 hinh 2, ta xac dinh dugc 21 diém
nam dudi duong trung binh tu d6 tinh dugc giéi han
ki€ém sodt mdi la u = 62,778, UCL = 70,1 va LCL =
55,45. Biéu dién tit ca gia tri tiéu thu nudc cua 30
ngay trén cting 1 bi€u d6 nhu hinh 6, nhén thy c6
téng cong 25 diém nam trong vung gidi han kiém
soat méi (cac diém ndm gitia dudng UCL va LCL),

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

::jm». _U:L
- oo T II\:LIrD‘. rmAihn ko i
_‘/\ /\/\A /\ /\—\ A+
ace % L —7 v VY
A Hinh 5. Biéu do kiém sodt dinh miic tiéu thu nudc vdi gidi

han méi

gid tri trung binh cta cdc di€ém nay la u, = 63,576
Kwh/tan khoai mi, v6i u, = 66,094 Kwh/tdn khoai mi
tiém ndng giam thiéu do kiém soat t6t hon dugc tinh
theo phuong phép tai bang 2 la 3,8%.

Nhu vay, néu KSQT va QLNV t6t hon thi tiém
nang giam thiéu st dung nudc va dién cua Nha may
giam 6,6% nudc va 3,8% dién nang bang cach diéu
chinh giéi han ki€ém soat. Vi quy mo6 cdng suét
hién c6 néu dp dung muc kiém sodt méi Nha may
sé tiét kiém chi phi san xudt nudc cap va xu ly nuéc
thai khoang 693.000 dong/ngay, dién nang khoang
1.718.000 dong/ngay, néu Nha may lam viéc 300
ngay/nam thi tiém ndng tiét kiém tu kiém soat tot
hon qua trinh san xuét la 723.300 nghin dong/nam.
Tuong ty nhu vay, dinh ky trong qua trinh san xuét,
Nha may c6 thé diéu chinh giéi han kiém soat dé tiét
kiém hon nta.

4. Két luan

Phuong phap udc tinh tiém ndng SXSH hién nay
cht yéu dua vao so sanh dinh muc ctia Nha may,
cua doi tugng nghién ctu véi dinh mic nganh, tuy
nhién cach tinh nay bao gom ca céc giai phap khac
nhu cai tién thiét bi va cong nghé... Trong khi do,
KSQT san xuét tot hon ciing nhu QLNV t6t sé mang
lai nhiéu lgi ich thiét thuc v6i chi phi khong dang ké,
tuy nhién, hién nay chua c6 phuong phap udc tinh
lgi ich tu cac giai phap nay. Nghién ctu nay da dé
xudt phuong phap d€ tinh toan lgi ich tu KSQT va
QLNYV t6t bang biéu do6 kiém soat. Két qua ap dung
nghién ctiu dién hinh cho thdy phuong phap dé xuit
c6 thé dugc xem la cong cu hiiu ich d€ tinh todn dinh
lugng tiém ndng SXSH tu KSQT ciing nhu QLNV
tot, gop phan nang cao hiéu qua cta chuong trinh
SXSH trong cong nghiép.

Nghién ctiu dugc tai trg boi Dai hoc Quéc gia TP.
Ho6 Chi Minh trong khuén khd dé tai ma s6 C2016-
24-02m
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DEVELOPING METHODS FOR ASSESSING CLEANER PRODUCTION
POTENTIALS THROUGH GOOD HOUSEKEEPING AND BETTER
PROCESS CONTROL IN INDUSTRIAL PRODUCTION

Tran Van Thanh, Lé Thanh Hai

Institute for Environment and Resources, Vietnam National University - HCM City

ABSTRACT

For waste reduction and material savings in production, good housekeeping and better process control
are the most effective and minimal cost solutions. However, there is no method for determining reduction
potential of these solutions. Thus, this study aims to develop a method for assessment and calculation of
cleaner production potential of good housekeeping and better process control by a control chart method. This
method is applied to a cassava starch manufacturing plant in Tay Ninh Province. Results show that the plant
is out of control of electricity and fresh water consumption. It is also estimated that the reduction potentials of
electricity and fresh water are 3.8% and 6.6%, respectively, and total savings potential is 723 million VND per
year. This is an effective method for assessing cleaner production potential for better management and process

control of industrial production.

Keywords: Control chart, process control, cleaner production, cassava starch production.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

PHUONG PHAP XAC DINH NHANH DAC TINH
NGUY HIEM VE CHAY CUA KHi HYDROCACBON

TOM TAT

Huynh Huy Viét!

Trong qua trinh san xuit, bdo quan va st dung chét & thé khi, ddc biét 1a khi hydrocacbon, chung c6 thé
thodt ra ngoai hoa v6i khong khi hinh thanh hén hgp chdy. Nghién ctiu nay da chi r6 nhiing dac tinh nguy
hiém nhit vé chdy ctia chét khi 1a gi6i han chdy va nhiét d6 tu boc chdy, trong d6 thong s6 quan trong nhat 1a
gi6i han chdy. Dong thoi, trong ndi dung nghién ctiu ciing da dua ra phuong phap xac dinh nhanh tinh chét
nguy hiém vé chdy cua khi hydrocacbon nhu khé niang chdy hay khong chdy, gi6i han chéy & diéu kién chuén
(25°C va ap sudt khi quyén), giéi han chdy theo nhiét d¢ va ap sudt, giéi han chdy ctia hon hgp khi chay

T khéa: Khi chdy, gi6i han chdy, nhiét do tu bat chdy, hon hgp chay.

1. Datvandeé

Thong thuong cac chat khi chdy muon biét tinh
nguy hiém vé chdy nhu: Mtic do chay (chat dé chay
hay kho chdy), gi6i han chay thi dua vao tai liéu, s6
tra ctiu. Cac tai liéu khao ctu nay chi néi dén cac
don chat khi thong dung & diéu kién 4p sudt va nhiét
d6 nhat dinh, thong thuong & nhiét do 25°C va ap
sudt khi quyén. Ngoai ra, trong thuc t€ cac chét chay
thuong ton tai trong mdi truong & dang hén hop
hodc & nhiét do, ap sudt khac véi binh thudng. Do
vay, viéc xac dinh so bd tinh nguy hiém vé chay cua
chét khi la co s& quan trong dé danh gia nhanh mic
d6 nguy hiém ctia chung cing nhu phan loai moéi
truong nguy hiém vé chdy. Nghién ctiu nay nham
dua ra phuong phap danh gia nhanh céc thong so vé
gi6i han chdy cta chit khi hydrocacbon dé tu d6 cé
bién phap phong ngtia phit hgp nham ngan ngtia tai
nan trong qud trinh san xudt, bao quan va st dung
ching. Viéc xac dinh tinh nguy hiém chay cua chat
khi trong nghién ctiu nay dugc xem xét trong diéu
kién moi truong khong khi, tiic la khi xét dén van dé
chay cht yéu la xét dén qua trinh chay gitia chat chay
va oxy trong khong khi.

2. No¢idung

2.1. Tinh nguy hiém vé chdy cia chdt khi

Cac chit chay tham gia trong phan ting chay phan
16n & dang thé hoi/khi d€ hoa tron véi khong khi tao
thanh hén hgp chéy; ngoai trit d6i véi chat ran nhom

IChi cuc BVMT tinh Phii Yén

cacbua hydro (than c6c, muoi than, than da, than
cti) khong c6 giai doan phan huy tao thanh cac san
phim khi/hoi chay [1], su chdy xdy ra trén bé mat
tiép xuc gitta khong khi va vat rin, hodc d6i véi cac
hat ran dang bui bé mit cua chung dé bi oxy hda
va bat chdy. Ngoai ra, hon hgp chay nay chi c6 thé
chay dugc trong mot khoang nong dé nhat dinh,
khoang gidi han nay rdng hay hep tuy ttng chat,
ngoai giéi han nay thi khong xay ra hién tugng
chay. Nhu vay, hau hét su chdy mudn xay ra phai
xét dén hai yéu t6 do la chat chay phai 6 dang hoi/
khi va hon hgp chéy 6 trong gidi han chay.

Chait chdy dang rdn (trtt chat rain nhom cacbua
hydro va bui), long muén chdy dugc can dugc
nung néng dén nhiét do bat chay hodc bdc chay
dé chuyén sang dang hoi/khi; doéi véi chat chay
dang long nhiét d6 béc chay va bat chay chénh léch
khong nhiéu, nén khi ddnh gia mtic d¢ nguy hiém
ngudi ta chd y dén nhiét do bat chay. Cac chat khi
chay nguy hiém hon chat chdy ran va long vi khong
c6 nhiét d¢ bat chdy va béc chdy, nhiét do bat chay
ciing chinh 1a nhiét d6 tu boc chay [3]; ngoai ra,
tdt ca cac ngon ltia trdn nhu ltia diém, Itia dau hoa,
thudc 14 dang chdy... déu c6 nhiét do vugt qua
nhiét do tu boc chay ctia khi chdy nén trong moi
trudng hop ngon lta tran déu la nhiing moéi bat lua
nguy hiém.

Nhu vay, doi v6i chat chay dang khi, khi danh
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gia mtic d6 nguy hi€ém vé chdy cin xem xét dén yéu
to6 dau tién la gidi han chdy va nhiét do tu boc chay.
Dai v6i chat chday dang khi, thong s6 gidi han chay
dudi c6 y nghia quan trong, vi theo TCVN 2622:1995
(Phong chay, chong chdy cho nha va cong trinh - yéu
cau thiét ké) no6 1a mot trong nhiing co sé d€ phan
hang san xudt cua cdc cong trinh san xudt cong
nghiép theo miic d6 nguy hiém vé chay va né.

2.2 Phuong phdp danh gia nhanh tinh nguy
hiém vé chdy cia chit khi

2.2.1. Xdc dinh khd ndng chdy:

Dbé xac dinh so bo kha nang chay cua mot chat
16ng va khi, nguoi ta dung phuong phap ctia Ele qua
viéc xac dinh chi s6 muc d¢ chay K theo cong thtc
sau [1]:

K=4(n )+ 1(n,) + 4(ny) - 1(n,) - 2(n,) - 2(n,,)
~3(n)-5(n,) (1)

Néu K < 0 1a chat khong chay; néu Kt 0 - 2,1 1a
chat kho chdy; néu K > 2,1 1a chat chay.

D6i véi khi hydrocacbon, K = 4(n_)+1(n,), trong
dé n_ = 1+4, n, = 2+10, do vay cac khi hydrocacbon
la nhiing chét rat dé chay.

2.2.2. Xdc dinh gidi han chady:
a. Gidi han chdy 6 trang thdi binh thudng:

Gi6i han chay (tinh theo %) thuong dugc xac dinh
& 25°C va ap sudt khi quyén, phuong phap xac dinh
nhanh gi6i han chdy c6 thé theo mét s6 cach sau day:

(1) Phuong phdp theo nong do hoa hoc chdt chdy
trong phdn 1ing chdy hoan toan:

- Theo phuong phéap ctia Jones: dugc thiét lap chu
yéu cho hgp chat CxHyOZ [2,6,9]

Giéi han chdy duéi: LFL = 0,55 x [c] (2)

Bang: Gia tri cia hangséavab

Gidi han chay trén: UFL =3,5x [c] (3)

[c] l1a ndng do hda hoc chat chay trong hon hgp
chéit chay véi khong khi khi tham gia phan tng
chay hoan toan (%), dugc tinh nhu sau:

o 100
1+4,773

v6i B 1a sO nguyén t oxy tham gia phan tng
chay = x+y/4-z/2

- Theo phuong phap dugc cai tién béi Hilado
and Li [9]:

LFL=ax[c] (4) sUFL =b x [¢] (5)

Véi a va b 1a hang s6 dugc cho san (bang):

(2) Phuong phdp theo nhiét lugng chdy (AH)
sinh ra: Cong thtic cta Spakowski thuong dugc st
dung dé€ xac dinh LFL [2,6]:

_ 4,354.10°

LFL (6)

Véi AH_la nhiét Iigng chéy (k]J/mol)
b. Gidi han chdy ciia hd hgp nhiéu khi chdy:
Khi xdc dinh giéi han chay (FL) ctia hé hgp
nhiéu khi chdy, ngudi ta 4p dung nguyén tic ctia Le
Chatelier [9],[1]:

100

n Cj
2 FL,

i=1

FL =

% (7)

Véi C 12 ty 1¢ % ctia chit chdy i trong hon hop
khi chdy, FL, 1a gi6i han chdy trén (hodc dudi) ctia
chat chay i.

TT Chit chay a b TT Chit chay a b
1 | Hydrocarbon no mach thing 0,555 3,10 8 Este 0,552 | 2,88
2 | Cycloalkane 0,567 3,34 9 Hop chit C, H, O khac 0,537 3,09
3 Alkene 0,475 3,41 10 Hop chit chitta don Cl 0,609 2,61
4 | Hydrocarbon thom 0,531 3,16 11 | Hop chét chta 2 Cl 0,716 | 2,61
5 rugu glycol 0,476 3,12 12 Hop chét chtia Br 1,147 1,50
6 Ete oxit 0,537 7,03 13 Amin 0,692 3,58
7 Epoxid 0,537 10,19 14 Hop chit chiia S 0,577 3,95
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c. Xdc dinh gidi han chdy theo nhiét do va dp sudt:
Giéi han chdy khong phai la hang s6, n6 bién doi
tuy thudc vao nhiét do, ap suét, tap chat, moi bat chay
(nguon nhiét) va chu yéu la nong do khi tro trong
hén hgp. Trong nghién ctiu nay chi dé cap dén gisi
han chdy bién d6i theo nhiét do va ap suit.

(1) Gidi han chdy theo dp sudt (khi nhiét do khong
thay ddi): Su thay ddi vé dp sudt tac dong khong dang
ké 1én gi6i han chay dudi, ngoai trii tai 4p sudt <5kPa
(noi su chay khé xay ra) [6]. Khi ha 4p sudt xudng
dudi ap sudt khi quyén thi khoang gidi han chdy sé
bi thu hep lai va ha dén mot gia tri ap sudt nao do
gi6i han trén va dudi sé gdp nhau [1,9]. Khi ap suat
tang lén trén ap sudt khi quyén thi gigi han chay sé
rong hon, khi dé giéi han dudi sé giam khong dang
ké nhung gi6i han trén sé ting manh [4,9]. D6i véi
cac hydrocacbon, tic dong ctia ap suét 1én gidi han
chdy theo cong thtic sau [4]

LFL =LEL_ -031InP (8);

UFL = UFL,, +89InP (9)

(2) Gi6i han chdy theo nhiét dj tai dp sudt khi
quyén: Cac nghién ctiu ctia Zabetakis vé hydrocacbon
cho thay, khi nhiét do tang 1én giéi han chay sé md
rong, cu tang 100°C thi gi6i han chdy dudi sé giam
8% [6]. Hién nay, c6 3 phuong phap khac nhau dé
xac dinh gi6i han chay theo nhiét d6 d¢ la phuong
phap ctia Zabetakis, Lambiris va Scott, phuong phap
cta Britton va Frurip, phuong phép ctia Catoire va
Naudet [5,7,8]

- Phuong phdp ctia Zabetakis, Lambiris va Scott
(hay con goi la quy tac modified Burgess-Wheeler):
Phuong phap nay dugc st dung phé bién cho cac
hydrocacbon, biéu thtic tinh nhu sau:

0,75

c

LFL, = LFL,, -

(I'-25) (10);

UFL, =UFL,, + 2> (r-25)  (11)
AH .
Vé6i A, Ja nhiét chdy (kcal/mol), LFL,,, UFL, la
gi6i han chay tai 25°C
- Phuong phdp cua Britton va Frurip: Két qud
tuong tu vdi quy tac modified Burgess-Wheeler:

(Td - T)
(T, —298)
Gia tri T | (K) la nhiét d6 chdy doan nhiét (d€ bat

ltia va chdy dién ra) , d6i v6i Hydrocacbon Britton dé
xudt nhu sau:

LFL, = LFL,, (12)

3";;=2181—7,46]3%H(‘ (12.1)

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Véi B 1a nguyén ti oxy tham gia phan ting chay
P=x+y/4, AH_, (kcal/mol)

- Phuong phdp ctia Catoire va Naudet: Phuong
phap nay cht yéu dung xac dinh giéi han chay duéi
doivéi CXHyOZkhi gid tri nhiét do tang lén t6i 673K

LFLT =5 19)957 X0,70936 nc - 0,197 T-0,51536 (13)

Gia tri ctia X duoc x4c dinh nhu sau:

l
X—]+5 +5 3 (13.1)
n(' 4 nH 2 nl’)

V6i n, n, n, la s6 lugng nguyén ti cacbon,
hydro, oxy c6 trong hgp chat, T tinh theo gia tri °C

2.2.3. Nhiét do tu boc chay:

Viéc xac dinh nhiét d6 tu boc chdy c6 thé thong
cdu truc cua hoa chat [9], tuy nhién, dén nay chua
c6 phuong phap ly thuyét nao mang tinh chinh xac.
Déi véi cac chat khi chay, nhiét do ngon lta diém,
que dom, miu thudc la chay déu cé nhiét 4o qua
nhiét do tu boc chay cta chung (nhiét do tu boc
chdy ctia khi va hoi tu 120 - 700°C), vi vay trong
moi truong hgp ngon lta tran déu la nhiing méi
bat Itia nguy hiém

2.2.4. Nhan xét:

- Cac khi hydrocacbon déu la nhiing chét chay
rat dé chay.

- Khi danh gia mtc d6 nguy hiém vé chay cua
khi hydrocacbon can xem xét dén yéu t6 dau tién
la giéi han chay va nhiét do tu boc chay. Doi véi
thong s6 gidi han chdy duéi cé y nghia quan trong,
la mot trong nhiing co s& d€ phan hang san xuit
clia cac cong trinh san xudt cong nghiép theo mtic
d6 nguy hiém vé chay

- Viéc thay d6i vé ap suit tac dong khong dang
ké 1én gi6i han chdy dudi, ngoai trii tai ap suét
<5kPa (noi su chdy kho xay ra), doi véi gidi han
chay trén bi thay d6i dang ké.

- Khi xdc dinh so b gidi han chay ctia ho hgp
nhiéu khi chay, ching ta stt dung nguyén tac ctia
Le Chatelier

- D€ xdc dinh so by giéi han chdy, sti dung
phuong phap nong do hoa hoc chat chdy trong
phan ting chdy hoan toan ctia Jones hodc phuong
phép nhiét lugng chay (AH ) sinh ra ctia Spakowski
la phtt hgp nhét cho khi hydrocacbon

- D€ xac dinh so bd gidi han chdy theo nhiét
do, hién nay c6 3 phuong phap: Phuong phap
ctia Zabetakis, Lambiris va Scott, phuong phap
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cua Britton va Frurip, phuong phép ctia Catoire va
Naudet; trong d6 phuong phap Zabetakis, Lambiris
va Scott (hay con goi la quy tac modified Burgess-
Wheeler) la phtt hgp nhat cho khi hydrocacbon

3. Ung dung danh gia nhanh tinh chit nguy
hiém vé chdy né clia ciia co s& san xudt axetylen

Hién nay céc co s& san xudt axetylen tii dat den
(CaC)) rat pho bién, két qua danh gid nhanh tinh
chét nguy hiém vé chay né ctia co s& nay nhu sau:

- Chat dé chay: K =4x2+1x2=10 nén axetylen
la chat rat dé chay

- Gi6i han chdy dudi cua axetylen tai nhiét do

25°C: 4354.10°
LFL=—7""
AH,

tyl

=3,36, v6i AH_= 49907 k]/kg
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METHOD FOR RAPID ASSESSMENT OF FLAMMABLE
PROPERTIES OF HYDROCARBON GASES

ABSTRACT

MSc. Huynh Huy Viét
PhuYen Environmental protection Agency

In processing, storing and using hydrocarbon, the gas can be released into atmosphere to form a flammable
mixture. This study shows that among the most important flammable properties of a gas are flammable limit
and auto-ignition temperature, of which flammable limit is foremost important. In addition, this study also
presents a method for rapid assessment of flammable properties of hydrocarbon. The properties include non-
flammable or flammable property, flammable limit in standard conditions (25°C and atmospheric pressure),
flammable limit as a function of temperature and pressure, and flammability limit of flammable mixtures.

Keywords: Flammable gas, flammable limit, auto-ignition, flammable mixture.
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THUC TRANG QUAN LY CHAT THAIRAN TAI
MOT SO CG SO'Y TE G THANH PHO QUANG NGAI

TOM TAT

Tran Thi Ngoc Ha'
Lé Van Thang?

Két qua nghién ctiu thuc trang quan ly chat thai ran y té (CTRYT) tai 4 co s6 y t€ (CSYT) & TP. Quang Ngai
gom Bénh vién da khoa (BVDK) tinh, BVDK thanh phd, Trung tdm y té (TTYT) Du phong va Phong kham da
khoa (PKDK) Phtc Hung cho thdy, dung cu thu gom, vin chuyén chua diy du va khong dung quy dinh. Chat
thai dugc van chuyén vé khu luu gitt cht yéu bang cach xach tay. Cac CSYT chua c6 dudng van chuyén riéng,
chua quy dinh thoi gian van chuyén. Nha luu giti khong dat chuén, déi khi luu giti qua thaoi gian quy dinh.
Nhan vién y t€ (NVYT) c6 kién thtic t6t vé phan loai nhém CTRYT va ma mau dung cu, dat 73,9% va 83,7%.
Ty 1é biét dung giéi han t6i da cua tui dung chat thai dat 89%, quy dinh tan sudt thu gom chat thai dat 55,5%,

thoi gian luu giti chat thai nguy hai dat 23,7%.

Tu khéa: Chdt thdi ran y té, nhan thiic, thuc trang, Qudng Ngai.

1. Dat vin dé

Cung vd6i sy gia ting cdc dich vu y té€ thi lugng
CTRYT phat sinh tif hoat dong nay ciing nhiéu hon.
CTRYT chtia nhiéu tdc nhan gay bénh tac dong xau
dén stic khde cong dong va moi trudng song.

Theo Bdo cdo Moi trudong Quoc gia 2011, tong
lugng CTRYT toan quoc khoang 100 - 140 tan/ngay,
trong do 16 - 30 tan/ngay la CTRYT nguy hai [1].

O Quéng Ngai, thdng ké c6 gin 24 bénh vién, 7
trung tam y té€ du phong va 183 tram y t€ xa/phudng
cung nhiéu phong kham tu nhan[2]. Téng s6 giudng
bénh la 2.200 giuong, trong d6 tuyén tinh c6 1.130
giuong, tuyén huyén c6 860 giudng, phong kham khu
viic ¢6 110 giuong va cac co s& ngoai cong lap c6 100
giuong. M6i ngay cac CSYT thai ra khoang 950 - 1.000
kg CTRYT][3].

Nghién ctiu nay nhdm danh gid thuc trang quan ly
chat thai ran tai cic CSYT & TP. Quang Ngai.

2. Phuong phap nghién ciu

2.1. Phuong phdp quan sdt thuc dia két hop
danh gid theo bdng kiém c6 sin

Quan sat hoat dong quan ly CTRYT.

Thiét ké bang kiém véi cac ndi dung xay dung tu
cdc tai liéu [4], [5]. Cach cho diém nhu sau:

Thang diém t6i da cho cong tac phan loai, thu gom,
van chuyén va luu gitt CTRYT la 5.

"Truong Pai hoc Khoa hoc, Dai hoc Hué
2Vién Tai nguyén va Moi trudng, Dai hoc Hué

Thang diém t6i da cho cong tac xt Iy CTRYT la 3
(do cac CSYT khong truc ti€p xt ly chat thai).

Cho diém tti 1 dén t6i da tuy mic do dat dugc, voi
ndi dung khong thuc hién cho diém 0.

2.2. Phuong phdp diéu tra xa héi hoc

C& mau: dp dung cong thiic tinh ¢ mau mot ty lé:

pxq
e?

trong do: n: kich ¢& mau dugc tinh

z: muc do tin cay (chon mtc do tin cdy 95% véi z
=1,96)

p: ty 1é can bo, nhan vién cé kién thiic dung vé quan
ly CTRYT (tham khao nghién ctiu cia Nguyén Vin
Chuyén (2011), chon p =0,7) [6]

q=1-p
e: sai sO ki vong (do gi6i han vé thoi gian va kha ning
thuc hién, chdp nhén sai s6 udc lugng la + 6%)

(Thay vao cong thuc, tinh dugc ¢& mau la 223 mau,
du phong cho ty 1€ tii ch6i 10%, vy c& mau nghién ctiu
14 245 mau)

Chon mau: Chon ngau nhién céc d6i tugng phong
véan tai moi CSYT.

Céach thtc diéu tra: Phat phiéu diéu tra cho tiing
doi tugng phong van.

3. Két qua va thao luian

3.1. Thuc trang phan logi, thu gom CTRYT

n=z%2x

Chuyén dé sé II, thang 7 nam 2016 | 47



¢ Moi truong

Bang 1.Thuc trang phan loai, thu gom CTRYT

Panh gia®
Néi dung BVDK BVDK TTYT PKPK
Quang Ngai | thanh phé Dy phong Phuc Hung
Phan loai rac tai noi phét sinh 5 4 4 4
Vat sdc nhon dyng trong hop quy chuédn 4 4 3 3
Chit thai dyng trong tui dungding ma mau 4 4 4 4
Thuing chiia phuhgp theo quy dinh duge vé sinh hang ngay 4 3 3 2
Dén/treo quy dinh phén loai chét thai 3 0 0 0

(*) Ddnh gid theo thang diém 5

Bang 1 trinh bay két qua danh gia hoat dong phan
loai, thu gom CTRYT.

CTRYT cht yéu phan thanh nhom chat thai thong
thuong va chat thai nguy hai. Vat sic nhon dung trong
chai nhya. Tti dung c6 ma mau phu hgp nhung thanh
mong, dé rach va khong c6 vach gisi han. Thung chia
khong in tén chat thai, khong c6 vach gidi han, vé sinh
khong cén thin, mau sic khong dong bo véi tui dung,
thuong chia day rac. Cac bang quy dinh phéan loai
khong nhiéu, néu c6 cling khong thu hut.

3.2. Thuc trang van chuyén CTRYT

Bang 2 trinh bay két qua danh gid hoat dong van
chuyén CTRYT.

CTRYT dugc van chuyén bang xe ddy hodc bang
cach xach tay. Cac CSYT chua quy dinh thoi gian van
chuyén, chi van chuyén khi day thung, van chuyén
di qua khoa/phong, noi kham bénh do chua bo tri
dudng van chuyén riéng. Réc thai thuong chit day
trén xe, dé bi roi vai. Phuong tién bao h¢ chua day du.

Bang 2.Thuc trang van chuyén CTRYT

3.3. Thuc trang luu giit CTRYT

Bang 3 trinh bay két qua danh gid hoat dong luu
gitt CTRYT.

Nhiéu CSYT chua c6 nha luu gid, chi st dung
mai che, goc phong d€ luu giti tam thoi, néu co ciing
khong dat chudn nhu khong cé hang rao bao vé,
khong cé nha lanh. Chat thai nguy hai luu git dudi
48 gi0, cac CSYT c6 lugng rac thai nguy hai duéi
5 kg/ngay luu git khong qua 3 ngay. Van con tinh
trang luu giti qua thdi gian quy dinh. Chua bo tri
nhan vién trong coi khu luu gif, néu c6 ciing khong
gidm sat cdn than. SG theo doi khong ghi chép cu thé.

3.4. Thuc trang xii ly CTRYT

Bang 4 trinh bay két qua danh gia cong tac xu ly
CTRYT.

Chit thai lay nhiém dugc khii khuin bang hoa
chét truéc khi vé khu luu git. Chat thai nguy hai
dugc hgp dong véi don vi xt ly. Chat thai thong
thuong dugc xt ly bdi Cong ty mdi trudng do thi.

Bang 3.Thuc trang luu giit CTRYT

Dbanh gia®
Noi dung BVDK BVDK TTYT PKDK
) Quéng thanh Du Phiic
Ngai pho phong Hung
Van chuyén bing
xe ddy chuyén
dung, theo gio 3 2 2 2
quy dinh, theo
duong riéng
Khong roi vai rac
thai, nudc thai 4 4 4 4
khi van chuyén
Van chuyén ra
ngodi bing xe 5 5 5 5
chuyén dung
Cf’ bao ho lao 5 ) . )
dong

(*) Ddnh gid theo thang diém 5
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Dénh gia®
Néi dung BVDK | BVDK | TTYT | PKPK
Quéng | thanh Du Phuc
Ngai ph6é | phong | Hung
Nha luu git dat chuin
nhu c¢é mdi che, hang 4 1 2 1
rao bao vé...
Nha lanh luu git chat
2 0 0 0 0
thai
Thoi gian luu gitt chd
’(.71 glan lil.l gl ¢ .e‘it 5 4 3 3
thai nguy hai < 48 gi¢
Nhan vién tréng coi
5 o 3 0 0 0
nha luu gii
S8 theo doéi chét thai
) \ 3 2 1 1
hang ngay

(*) Ddnh gid theo thang diém 5
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Bang 4. Thuc trang xti ly CTRYT
bénh gia®
Noi dung BVDPK BVPK | TTYT Du | PKPK Phic
Quang Ngdi | thanh phd phong Hung
CTR nguy hai dugc xti ly theo quy dinh 3 3 3 3
CTR thong thuong dugc xti Iy bdi don vi ¢6 tu cach phap nhan 3 3 3 3
Chit thai lay nhiém dugc xu ly so bo tai noi phat sinh 3 3 3 3
Chat thai c6 thé tai ché dugc thu gom, ban cho co s& tai ché 2 0 0 0

(*) Ddnh gid theo thang diém 3

Viéc tach rac thai co thé tai ché it dugc chu trong.
3.5. Kién thiic cia NVYT vé qudn ly CTRYT
3.5.1. Thong tin chung vé doi tugng phong vin

S6 lugng NVYT tham gia nghién ctiu 1a 245
ngudi, gbm 49 nam va 196 nt, do tudi trung binh

14 36,4 + 5,9 tudi, tham nién cong tac la 12,4 + 6,6

ndm. Trong dé: diéu dudng chiém 74,7%, bac sy

chiém 6,9%, ho ly chiém 15,9%, do6i tugng khac

chiém 2,5%.

3.5.2. Cong tdc phd bién kién thiic quan ly CTRYT

Bang 5 trinh bay ty 1é NVYT dugc phd bién
kién thiic quan ly CTRYT.

Ty 1é NVYT dugc phé bién kién thiic quan ly

3.5.3. Kién thiic vé phan loagi, thu gom CTRYT

Bang 6 trinh bay két qua ddnh gid hi€u biét vé
hoat dong phan loai, thu gom CTRYT.

Ty 1é doi tugng bi€t dung 5 nhom chit thaila
73,9%, hiéu biét 4 ma mau tai dung 83,7%, gisi han
toi da ctia tui chat thai 89% va tan sudt thu gom chat
thai 55,5%.

3.5.4. Kién thiic vé van chuyén, luu giit chdt thdi

Bang 7 trinh bay két qua danh gia cac hiéu biét
vé hoat dong véan chuyén, luu gitt CTRYT.

Ty 1é d6i tugng hiéu biét vé quy dinh an toan van
chuyén 1a 96,3%, thaoi gian luu giti chat thai nguy hai
chi dat 23,7%.

CTRYT la trén 40,9%.

Bang 5. Ty 1é nhan vién dugc phd bién kién thiic quan ly CTRYT

Bang 6. Hiéu biét vé phan loai, thu gom CTRYT

BVDK BVDK TTYT PKDK Két qua
tinh thanh phé Dy phon, Phuc Hun, No6i dun 50 56
Noi % I phong g C g (:inzzc)s : Ty 1¢ (%)
dung | o Ty S8 Ty 88 T | 1uone | T
( 0_ 15%% 1é lugng 1é lugng 1é (0 - 2121;5 1é S6 lugng dung cdc nhom 181 739
n= %) | (n=44) | %) | (n=23) | ) | "7 (%) CTRYT :
Dbugc Biét ding 4 ma mau tui
wphuin | 127|814 33 75 10 | 435 9 40,9 dung g 205 83,7
Khong Gi6i han t6i da cha tdi
dugc tap 29 186 11 25 13 |565| 13 |591 dung CTRYT 218 89
huidn Ing
Tan sudt thu gom chat thai 136 55,5
Bang 7. Hiéu biét vé van chuyén, luu giit CTRYT I . o
—— 3.5.5. Cdc yéu to khdc lién quan dén qudn ly CTRYT
‘ Két qua Bang 8 trinh bay két qua ddnh gid mtic d§ quan tAm
Noi dung Tans | Tyle |  thyc hién quan Iy CTRYT.
p— 0, N A 7 2 4 e
(n=245) | (%) Mtic do quan tdm dén cong tac quan Iy CTRYT: rat
Quy dinh, Véha“ .toi“,‘ V*:‘“.Chuye“ CTRYT: quan tam 70,2%, binh thudng 27,3% va khong quan
Iél}?ing de rdAl Vé.}ll Chit thi.l 236 96,3 tam 2,5%.
0 duong van chuyen rieng Bang 9 trinh bay két qua danh gia thai d6 khi tham
Van chuyén theo gi¢ quy dinh - S,
— — - gia cac 16p tap hudn vé quan ly CTRYT.
Thoi gian luu gii chit thai nguy hai 58 23,7

Thai d¢ khi tham gia 16p tdp hudn quan Iy CTRYT:

rat tich cuc 86,1%, thinh thoang 12,2% va khong
tham gia 1,7%.

Bang 10 trinh bay mtic d6 yén tam doi véi viéc
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Bang 8. Miic d quan tim d6i v6i hoat ddng quan ly
CTRYT

Bang 9. Thai d¢ tham gia cac 16p tap huin quan ly
CTRYT

) Két qua Két qua
Miic do — " Thai do — -
Tan sé(n = 245) Ty 1&(%) Tan sé(n = 245) Ty 1&(%)
Rit quan tim 172 70,2 Tich cuc 211 86,1
Binh thuong 67 27,3 Thinh thoang 30 12,2
Khong quan tam 6 2,5 Khong tham gia 4 1,7

Bang 10. Mtic d) yén tam vé viéc trang bi thiét bi
bao hé ca nhan

Két qua
Muic d6 $6 lugng (n =
v o 18(9
Rit yén tam 49 20
Binh thuong 111 45,3
Khong yén tam 85 34,7

trang bi cac bao h¢ ca nhan tai cac CSYT.

Ty 1¢ mtic do yén tam vé phuong tién bao ho: rat
yén tam 20%, binh thuong 45,3% va khong yén tam
34,7%.

4. Két luan

4.1. Thuc trang qudn ly CTR tai cdc CSYT

Nhin chung, hoat dong quan ly chat thai ran tai
cac CSYT con nhiéu diém bt cap, cu thé:

CTRYT cht yéu phan thanh nhém rac thai nguy
hai va rac thai thong thudng. Viéc tach rac thai c6 thé
tai ché it dugc chu trong. Sti dung chai nhya dung
vat sac nhon. Tui dung va thiing chtia khéng dong b
mau sic, khong dam bao theo quy dinh.

Chua quy dinh thai gian van chuyén va dudng van
chuyén riéng. Bdo ho lao dong khong day du.

Khu luu gitt chua dat chuén, tin dung nha kho
hodc mai che d€luu giti tam thoi, luu giti rac qua thoi
gian quy dinh van dién ra.

TAI LIEU THAM KHAO

1. Bo TNHMT (2011), Bdo cdo Méi trudng Quic gia
2011 - Chdt thdi ran, Ha Noi.

2. Thanh Phuong (2015), Cin xii ly rdc thdi y té
ding cach dé BVMT, http://baoquangngai.vn/
channel/2024/201506/can-xu-ly-rac-thai-y-te-dung-
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4.2. Nhdn thilc cia NVYT vé qudn ly CTR tagi cdc
CSYT

banh gia nhan thitic cia NVYT vé hoat dong quan
ly CTRYT, cu thé:

Hiéu biét vé 5 nhom chat thai 73,9%, 4 ma mau tui
dung 83,7% va gi6i han t6i da cua tdi dung 89%, tan
sudt thu gom chat thai 55,5%.

Hiéu biét vé quy dinh an toan van chuyén chat thai
96,3%, thai gian luu giti chét thai nguy hai 23,7%.

Mtic d6 quan tdm dén cong tac quan ly CTRYT: rét
quan tam 70,2%, binh thuong 27,3% va khong quan
tam 2,5%.

Thai d6 tham gia cac 16p tap huidn quan ly CTRYT:
tich cuc 86,1%, thinh thodng 12,2% va khong tham gia
1,7%.

Mitic d¢ yén tam vé phuong tién bao ho tai cac
CSYT: rat yén tam 20%, binh thuong 45,3% va khong
yén tam 34,7%.

5. Kién nghi

Tang cuong tap hudn, phé bién kién thic quan ly
CTRYT.

Giam sat qua trinh phén loai, thu gom, van chuyén
chét thai cia NVYT.

B& sung cdc co s& vat chit nham phuc vu cong tac
quéan ly CTRYT dugc hiéu qua.

Thiét 1ap doi ngti can bo chuyén trach quan ly méi
trudong tai CSY'T.

Nang cao vai tro ctia lanh dao CSYT déi véi van dé an
toan moi truongm

cach-de-bao-ve-moi-truong-2390449/

3. UBND Qudng Ngdi (2012), Quyét dinh phé duyét quy
hoach phit trién hé thong y té va mang lui khédm, chiia
bénh tinh Qudng Ngai dén ndm 2020.

4. BY Y t€ (2007), Quy ché qudn ly chdt thdi y té (Ban
hanh kém theo Quyét dinh s6 43/2007/QD-BYT
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ngay 30/11/2007 cuia Bo trudng Bo Y té). 6. Nguyén Vin Chuyén, Pong Khac Hung, Chu Diic
. Hoang Thi Lién (2009), Nghién ciiu thiic trang va mot Thanh (2011), “Thuc trang kién thiic, thdi do, thuc
0 yéu to lién quan dén qudn ly chdt thdi y té tai bénh hanh ctia nhan vién y té trong qudn ly va xi ly chat
vién da khoa Trung vong Thdi Nguyén, Ludn vin thdi y té tai 10 bénh vién khu viic phia Bac”, Tap chi
Thac sy Y hoc, Pai hoc Y dugc, Dai hoc Thdi Nguyén. Y dugc hoc Quan su, SO 1 thdng 1/2012, tr. 57 - 63.

THE CURRENT SITUATION OF MEDICAL SOLID WASTE
MANAGEMENT AT HEALTH FACILITIES IN
QUANG NGAI CITY

Tran Thi Ngoc Ha

Hue Unniversity of Sciences

Lé Van Thang

Institute of Resource and Environment, Hue University

ABSTRACT:

The study result about the current situation of medical solid waste management in four health facilities in
Quang Ngai city, include: Provincalgeneral hospital, City general hospital, Preventive medical center and Phuc
Hung polyclinics, shows that: Tools of collection and transportation aren’t sufficient and suitable. Waste is
picked by hand to storage area. The health facilities hasn’tprivate transport road and don’t set waste transport
time. Storage areas are substandard, sometime stored hazardous waste more than set time. Health employees
has good knowledge about classification of the waste’s groupsand color-codesof the medical solid waste
instruments, in turn 73,9% and 83,7%. The proportion of employees correctly knew the maximum limit of
the waste bag reachs 89%, the understanding about regulations of waste collection limit reachs 55,5% and the
hazardous wastestored period only reachs 23,7%.

Keywords: Awareness,medical solid waste, Quang Ngai, reality.
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PO DAC, BAO CAO, THAM DINH
HOAT DONG THiCH UNG VOl BIEN BOI KHi HAU

TOM TAT

Chu Thi Thanh Huong'
Huynh Thi Lan Huong?, Tran Thuc?

Thoa thuén Pari vé bién d6i khi hau (BDKH) da mé ra co hdi giai quyét van dé BDKH toan cau, tuy nhién
cling tao ra mot s6 thach thiic cho cac Bén tham gia Cong udc khung ctia Lién hgp qudc vé BDKH (UNFCCC).
Hé théng do dac, bdo cdo va thim dinh (MRV) cho cac hoat déng ting phé v6i BDKH dugc xdc dinh la mot
trong 5 tru ¢4t chinh trong trién khai thuc hién Thoa thuin Pari. MRV cho cac hoat dong giam nhe phat thai
khi nha kinh da dugc nhiéu tac gia dé cap dén, tuy nhién MRV cho cac hoat dong thich ting la vin dé mdi. Bai
bédo nay trinh bay dé xudt cta tac gid vé mot hé thong MRV nhdm tang sy minh bach, kiém tra tién b va hiéu
qua cta cac hanh dong quoc gia trong thich ting véi BDKH.

Tw khéa: MRV, thich iing véi bién ddi khi hdu.

1. M6 dau

Céc quoc gia da va dang c6 nhiing nd luc 16n
trong thich ting véi BDKH, dd6i véi cac nuéc dang
phat trién thich ting v6i BDKH dugc xem la uu tién.
Dé lap ké hoach, thuc hién va theo déi cac hoat dong
nay, cac qudc gia can danh gia dugc lgi ich ky vong
va thuc t& can dam bdo la cac hoat dong thich ting sé
duy tri dugc muc tiéu phat trién va can déi dugc chi
phi - lgi ich ctia cac hoat dong thich ting.

Chinh pht céc nudc dang phat trién (B9, nganh
va cdc co quan), cac t6 chiic quoc té, cic nha tai trg va
cac ngan hang phat trién da phuong can mét khuon
khé MRV dé€ danh gia hiéu qua cua cac hoat dong
thich ting. Cac nha hoach dinh chinh sach ciing can
khuon khé MRV dé€ so sanh hiéu qua ctia cac hanh
dong thich tng tlii cac ngudn tai trg khac nhau. Cac
doi tugng hudng 1gi tii cac hoat dong thich ting can
khuon khé MRV d€ bao cdo viéc st dung hod tr¢g mot
cach hiéu qua.

Trong nhiing ndm gan day, Viét Nam da khong
ngting nd luc dé xay dung va thuc hién céc chién lugc
va chinh sach quéc gia vé ting phé véi BDKH nhu

» <«

“Chién lugc quéc gia vé BDKH”; “Chién lugc Tang

!Cuc Khi tugng Thity van va Bién doi khi hdu, B TN&MT

truéng xanh”; “Chuong trinh Muc tiéu qudc gia
ung pho v6i BDKH”.. Déi véi Viét Nam, thich ting
vSi BDKH dugc xem la uu tién. Viét Nam da danh
nhiéu nguon luc cho cac hoat dong thich ting véi
BDKH. Tuy nhién, d€ chuyén déi cac nd luc cho
thich ting v6i BDKH thanh dong gép ctia Viét Nam
trong khudn khé dong gép du kién do quéc gia tu
quyét dinh (INDC) 1a m¢t van dé€ méi. Hién nay,
chua c6 moét hé thong MRV phu hgp dé danh gia
hiéu qua va minh bach cac hanh dong thich ting véi
BDKH trong thuc hién INDC.

2. bo dac, bao cao va tham dinh cho thich iing
v6i BDKH

K& hoach hanh dong Bali ndm 2007 kéu goi cac
hanh dong giam nhe khi nha kinh cdp qudc gia va
quoc té can dugc thuc hién theo phuong thiic c6
thé “Do dac duoc”, “Bdo cdo dugc” va “Tham dinh
dugc” (MRV). Hai nhém hoat dong cdn MRV: (i)
tat ca cac hanh dong giam nhe phat thai khi nha
kinh va (ii) ho trg ctia cac nudc phat trién cho cac
nudc dang phat trién (cong nghé, tai chinh va ting
cuong nang luc) [3].

Nédm 2010, Théa thuan Cancun mé rong khai

2Vién Khoa hoc Khi tugng Thily vin va Bién doi khi hdu, B6 TN&MT
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niém MRV cho céc ho trg vé tang cudng nang luc, tai
chinh va cong nghé cung cap cho cac nudc dang phat
trién d€ dap ting dugc yéu ciu vé bdo cdo thuc hién
cac hanh dong gidm nhe va thich ting v6i BDKH.
MRV trong dam phan BDKH c6 thé bao gém [1, 7]:
(i) MRV ho trg (MRV cac hd trg tli cdc nudc thudc
Phu luc I d6i v6i cac nude khong thudc Phu luc I).
Viéc nay cing ¢ kho khan vi thiéu dinh nghia vé thé
nao la dong gop tai chinh khi hdu “méi” va “thém” so
vGi cac ho trg phat trién chinh thic hién c6. MRV ho
trg la rit quan trong d6i véi cac nude kém phat trién
dé giup ho thuc hién Chuong trinh hanh dong thich
ting qudc gia, K& hoach thich ting quéc gia nhdam
dat dugc 16 trinh phat trién cac-bon thdp; (ii) MRV
hoé trg cong nghé (MRV cac hd trg cong nghé lién
quan dén thich ting va nang lugng cac-bon thap); (iii)
MRV trong khuén khé Thoa thuin Pari nam 2015
(cac quoc gia sé gtii Thong bao qudc gia vé thich ting,
trong do trinh bay chi tiét cac uu tién cho thich tng,
hé trg can thiét va ké hoach thuc hién).

Hién tai, chua c6 huéng dan chinh thiic vé MRV
doi véi cac hoat dong thich ting véi BDKH ma chu
yéu la khéi niém vé Gidm sat va danh gia (M&E) cho
thich ting v6i BDKH. C6 thé hiéu MRV cho thich
tng v6i BDKH la mot khai niém goém 3 qua trinh doc
lap, bao gom: Do dac hodc gidm sat (M), Bdo cdo (R)
va Thdm dinh hay xac nhan (V).

3. Thach thic trong xay dung khung MRV cho
thich dng véi BDKH

Hai khai niém vé hé thong do dac, bao cdo va
thdm dinh (MRV) va Gidm sat, danh gia (M&E) rat
dé bi nhdm lan, nhat la khi MRV dugc 4p dung cho
thich ting v6i BDKH. Viéc thim tra cin phai dugc
thuc hién mdt cach doc lap va cé thé lién két véi viéc
danh gia [6].

Hé thong M&E va MRV lién quan véi nhau, ca hai
hé thong déu c6 vai tro theo doi tai chinh khi héu,
mdc du st dung cho cac muc dich khdc nhau. Thuat
ngti MRV vao thsi diém nidm 2007 c6 thé ndi 1a kha
mdi mé trong khuon khé cua Cong uéc UNFCCC.
Trong khi do, thuat ngti M&E da dugc su dung tu
lau, khong cé y nghia phap ly doi véi Cong udc. Hé
thong M&E c6 thé dugc cac chinh pha, cong dong,
chuyén gia xay dung va st dung cho nhiéu muc dich
khac nhau & cip quoc gia hay 1a cap dia phuong trong
qua trinh lap k& hoach va ting cuong thuc hién. M&E
huéng t6i muc tiéu danh gia hiéu qua cac hoat dong
va kiém tra viéc thuc hién nguén vén. Trong nhiéu
truong hop, M&E c6 cting chtic naing nhu MRV trong
khuon khé ctia Cong uéc UNFCCC. Hé thong M&E

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

cho thich ting va hé théng MRV cho tai chinh c6
thé€ b6 sung cho nhau va thuc déy tinh hiéu qua [3].

K& hoach thuc hién Théa thuin Pari vé BDKH
c6 thé dugc dua trén 5 tru cot chinh, do 1a: (i)
giam nhe phat thai khi nha kinh; (ii) thich ting véi
BDKH; (iii) tai chinh khi hiu; (iv) minh bach (hé
thong MRV); (v) quan ly nha nuéc [8]. Trong do,
hé théng MRV dugc xem la trong tam. MRV déi
v6i cac hoat dong gidm nhe phat thai khi nha kinh
da dugc dé cap nhiéu va dang dugc xiy dung & mot
s6 nudc dang phat trién. Viét Nam cling da co cac
hoat dong nhidm xay dung khung thé ché cho mot
hé thong MRV doi v6i giam nhe phat thai khi nha
kinh cap qudc gia va cdp nganh. Hién tai chua c6
huéng dan chinh thtc trong khuon khé ctia Cong
udc UNFCCC, viéc trién khai khung minh bach
sé dugc thao luan trong cac phién hop ctia Nhém
Cong tac dac biét vé Thoa thudn Pari (APA).

Nghién ctiu vé khung MRV cho cac hoat dong
thich tng v6i BDKH la cin thiét nhdm chuén bi
cho ké hoach thuc hién Thoa thuin Pari 6 Viét
Nam. Tuy nhién, MRV cho cac hoat dong thich ting
la vAn dé mdi, kha phtc tap va can cé nhiéu loai s6
liéu khac nhau vi méi giai phéap thich ting c6 nhiing
dac diém riéng. Ngoai bo chi s6 danh gia chung cho
cac hoat dong thich ting con doi hdi bd chi s6 giam
sat, danh gia riéng cho tiing linh vuc cu thé. D€
MRV cac hoat dong thich ting v6i BDKH khong chi
don thuan la st dung cac cong cu danh gia chung,
hodc chi danh gia hiéu qua cua chinh sach va sip
x€p thi tu uu tién cho cac hoat dong thich ting.

O Viét Nam da c6 cac nghién ciu vé tac dong
ctia BDKH va cdc giai phap thich ting v6i BbDKH.
Tuy nhién, nghién ctiu vé hiéu qua cua cac giai
phép thich ting van con han ché, chi méi c6 mot
s0 nghién ctiu dé xuat bo chi s6 danh gia hiéu qua
cua cic hoat dong thich ing nham phuc vu quan
ly nha nuéc vé BDKH [4]. Nghién ctiu ban dau vé
danh gia tinh hiéu qua cac hoat dong thich tng
v6i BDKH da dugc tong hop, phén tich uu nhugc
diém cutia tiing phuong phap d€ xac dinh cac nhém
phuong phap phu hop [2].

4. Kién nghi khung MRV cho thich ing véi
BDKH

MRV cho thich tng v6i BDKH c6 thé dugc
chia lam 2 loai la MRV cho muc tiéu thich ting néi
chung (Ké hoach ting phé v6i BDKH cua quoc gia,
dia phuong hodc nganh) va MRV cho cac hoat dong
thich ting cu thé€ (hoat dong hodc du an riéng lé).

MRV cac hoat dong thich ting doi hoi phai c6
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Toan ciu

QuUAN LY RUI RO KHI HAU

Thé chi, chinh sich, niing lyec

Quée gla
Anh huémng,
Tic dgng
Thire

Ving

hinh MUC TIEU PHAT TRIEN

Phiic lgri, kha ning phuc hai, an
ninh lremg thure, ...

Bia phurong

A Cdch tiép can doi véi MRV cho hoat dong thich iing véi
BDKH [5]

tam nhin xa, cach ti€p can tuy thudc vao hoan canh
cu thé d€ danh gia dugc tac dong ctia BDKH va hiéu
qua ctia cac giai phap thich ting. Do d6, khung MRV
cho thich ting can linh hoat, c6 thé dugc st dung dé
danh gid hiéu qua cua cic hoat dong déi véi phat
trién kinh t€ - xa hoi va hiéu qua d6i véi tang cudng
kha ndng ctia cdng dong thich ting v6i BDKH; can ¢
su két hop hai hoa hai cach tiép can theo hudng ti
trén xudng va tii dudi 1én. Viéc quan ly hiéu qua cac
rui ro khi hau (tu chinh sach toan ciu, quoc gia dén
cac chinh sach dia phuong) sé gitp dat dugc muc tiéu
phat trién (cai thién phuclgi, ting kha nang phuc hoi,
dam bao an ninh luong thuc, an ninh nuéc va ning
lugng...) trong bdi canh gia ting rai ro khi hau.

Hé théng MRV linh hoat la hé théng c6 thé danh
gia dugc qua trinh thich ing & nhiéu quy mo, ti cac
chinh sach cip qudc gia dén cac du an dia phuong,
danh gid dugc két qua trudc mat cing nhu hiéu qua
lau dai cua cac hanh dong thich ting. D€ xay dung
chi tiét cac buéc MRV cho thich ting véi BDKH cin
lam r6 MRV cac hoat dong thich ting v6i BDKH, cu
thé la:

M (Do dac - Measuring): Can xac dinh cac yéu to
can dugc do dac trong qua trinh xay dung MRV cho
thich ting v6i BDKH. Budc nay c6 thé dugc thuc hién
v6i su ho trg ctia viéce giam sat (Monitoring) cac hoat
dong thich ting. Viéc do dac dugc dua trén muc tiéu
thich ting, hay néi cach khac, 1a giam sat két qua dau
ra ctia hoat dong thich ting no6i chung hay hoat dong
thich ting cu thé.

R (Béo cdo - Reporting): Hién nay van con trong
qua trinh dam phan vé khung bao cdo cho danh gia
nd luc toan cau (global stock taking). Tuy nhién, c6
thé hiéu la bdo céo tién trinh thuc hién cidc hanh
dong, muic do dat dugc cac muc tiéu hoac nghia vu
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da dugc xac dinh, ciing nhu cc bang chiing c6 lién
quan dén viéc thyc hién hanh dong thich ting.

V (Thdm dinh - Verification): Theo quy trinh
MRV cac hoat dong giam nhe phat thai khi nha
kinh, thim dinh lién quan t6i qua trinh kiém tra doc
14p vé su chinh xdc va mtic d¢ tin cdy cta cac thong
tin dugc bdo cdo theo cac phuong phap luan da
dugc théng nhat. Qua trinh nay nhdm ting cuong
tinh minh bach ctia cac hanh dong giam nhe, tac
dong ctia né va cac ho trg can thiét va ho trg nhan
dugc. Boéi véi MRV cho thich ting véi BDKH, nén
c6 mot quy trinh d€ mot bén doc lap thuc hién viéc
kiém tra su chinh xac cta két qua do dac, bao cdo.

Mot trong nhiing s6 liéu dau vao can thiét cho
viéc xay dung hé théng MRV cho thich tng la cac
chi s6 danh gia va duong co sd. Céc chi s6 danh gia
c6 thé bao gom:

- Chi s6 danh gia hoat dong quan ly rai ro khi hau;

- Chi s6 vé muc d6 ddm bdo muc tiéu phat trién;

- Chi s6 v€ danh gia hiéu qua doi véi viéc giam
tinh dé bi ton thuong do BDKH, tang cuong kha
nang phuc héi va thich ting ctia con ngudi va cac
hé thong phu thudc...

Dbuong co s¢ la thuc trang vé mic do dé bi ton
thuong va nang luc thich ting d€ dua vao do6 c6 thé
danh gid dugc su thay d6i khi da thuc hién cac hanh
dong thich tng. Tuy nhién, xay dung dudng co s6
1a mét viéc khé. Dé xay dung dugc mét dudng co
s& chudn cin thiét phai c6 day du céc thong tin va
di liéu lién quan.

5. Két ludn

Thoa thudn Pari khuyén khich cac quoc gia xay
dung Thong bao qudc gia vé thich ting, trong dé c6
khung minh bach déi véi cac hanh dong dugc thuc
hién va cdc hé trg nhin dugc cho cac hanh dong
nay. D€ trién khai thuc hién Thoa thuan Pari, can
xay dung mot hé thong MRV linh hoat c6 thé danh
gia dugc cac hoat dong thich ting & cap qudc gia va
cap dia phuong. Hé thong MRV phai danh gia dugc
nhiing két qua trudc mat cing nhu tac dong lau dai
ctia cac hanh dong thich ting. Hé thong MRV cho
thich ting v6i BDKH cén c¢6 cac ndi dung nhu: (i)
cac qua trinh doc lap gom: Do dac hodc gidm sat
(M), bao cdo (R), thdim dinh hay xac nhan (V); (ii)
dudng co sd va bo chi s6 danh gia tac dong cua cac
giai phép thich tng; (iii) cdc phuong phap phu hgp
va cac budc chi tiét ¢ MRV, hoat dong thich ting
v6i BDKHm
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NGHIEN CUU TiCH LOY CARBON CUA CHE TRONG
PHUONG THUC NONG LAM KET HOP KEO - CHE TA
VUNG DEM KHU BAO TON THAN SA - PHUGNG HOANG

TOM TAT

Vi Thuy Linh'
Nguyén Ngoc Lung?

Hé thong nong 1am két hgp (NLKH) la loai hinh st dung dét quan trong ddp ting cac yéu ciu vé bén viing
moi trudng trong d6 c6 hap thu va luu giii CO, [5]. Nghién ctiu nay danh gid kha nang tich Iy carbon ctia che
trong phuong thiic NLKH keo - che tai viing dém khu bao ton thién nhién (KBTTN) Than Sa - Phugng Hoang
huyén V6 Nhai, tinh Thai Nguyén. Két qua nghién ctiu cho thdy, khéi lugng carbon tich lay trong ché dao dong
tti 4,17 tin/ha & cip tudi 1 dén 31,36 tdn/ha & clp tudi 12. Khoi lugng carbon tich lity trong dét trong che trung
binh la 43,16 tan/ha. Khoi lugng carbon tich liy trén moéi ha cheé trung binh ctia 12 cép tudi la 61,17 tan/ha.

T khoéa: Bién doi khi hdu, nong lam két hop, ché, Than Sa - Phugng Hoang, tich lity carbon.

1. Dat van dé

Trong boi canh bién d6i khi hdu (BDKH) toan
cau, nhiing nghién ctiu vé kha nang tich liy carbon
trén cdc loai hinh st dung dat dang dugc quan tam.
NLKH la phuong thtic canh tac hgp ly dugc ap dung
tii 1au trén thé giéi. Mo hinh NLKH khong chi mang
lai hiéu qua kinh té trong sti dung d4t ma con dap
ting cac yéu cau vé bén viing moi trudng nhu bao vé,
cdi thién dat, giti nudc, hap thu va luu giti CO, trong
hé thong [4].

Tai ving dém KBTTN Than Sa - Phugng Hoang
huyén V6 Nhai, tinh Thai Nguyén, dién tich mo
hinh NLKH keo - ché khoang 869,5 ha. Diéu tra cho
thdy mo hinh san xudt NLKH keo - che da mang lai
hiéu qua vé kinh té, xa hoi tot cho cac gia dinh thuc
hién tai khu vuc nghién ctiu. Diéu nay dong thai gop
phan giam stic ép tdi tai nguyén thién nhién khu vuc
vung 16i KBTTN. Nghién ctu nay thuc hién nhdm
xdc dinh kha nang tich liy carbon cua che trong mo
hinh NLKH keo - ché hién dang c6 mat tai khu vuc
dé lam day da hon gia tri cia m6 hinh bén canh gia
tri thudn tay la lugng gb, cti (cay lam nghiép) va san
phém cheé nguyén li¢u.

2. Vat liéu va phuong phap nghién ciu

Nghién ctiu dugc tién hanh trén doi tugng che
(Camellia sinensis[L] o.Kuntzes). Trong mo6 hinh
NLKH keo - che tai ving dém KBTTN Than Sa -
Phugng Hoang & cac cdp tudi tii 1-12. Nghién ctu
tap trung xac dinh: Sinh khoi va trii lugng cac bon
ctia che bao gom sinh khoi theo cac bd phan: Thén,
canh, 14, ré va tham muc: Tri lugng carbon trong
dat & do sau tli 0 - 30 cm. Cac phuong phap nghién
ctiu st dung:

2.1. B tri thi nghiém va ldy mau

- Thu thép s6 liéu tai hién truong: Lap cac 6 tiéu
chuin (OTC) dai dién cho cic cdp tudi che, dién tich
OTC 12 400 m? (20m x 20m), téng s6 OTC 1a 36.

- Trong mdi OTC lap 5 6 thu cap c6 dién tich 5 m?
tai 4 goc va chinh gifia ctia méi OTC. Tai méi OTC,
tién hanh 14y mau dat ngau nhién theo 3 d¢ sau khac
nhaula 0 -10 cm; 10 - 20 cm; va 20 - 30 cm.

2.2. Do dém sinh khoi tuoi

Thu mau ché: Trong moéi 6 thd cdp ldy mau toan
bd cac cay che. Tron chung tit ca cic mau thu dugc
ti 5 6 tht cdp trong tling OTC. Tach riéng cic bo
phan: Canh che, ré che, 14 che, than che, can sinh
khoi tuoi tai hién truong, ghi chép s6 liéu.

Thu mau thdm muc: Thu mau trong tit ca cic 6 thi

! Khoa Khoa hoc Méi trudng & Trdi ddt, trudng DH Khoa hoc, DH Thdi Nguyén

2 Vién Qudn ly riing bén viing va cdp chiing chi riing
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cép cua tiing OTC, x4c dinh khéi lugng. Ldy mau méi
thanh phén 0,5 kg.

2.3. Xdc dinh sinh khéi khé va ham lugng
carbon ctia cheé

Lay mau 20g moéi bo phan d€ sdy mau ¢ nhiét do
105°C, kiém tra su thay ddi khoéi lugng mau sdy, néu
sau 3 lan kiém tra khoi lugng mau sdy khong d6i thi
do 1a khéi lugng kho kiét ctia mau.

Xac dinh lugng carbon tich liy ctia ché bang bang
thiét bi CNS. Méay CNS hoat dong theo nguyén ly dot
Dumas thay thé phuong phép Keldahl truyén thong.

2.4. Tinh todn xi ly sé liéu:

- Sinh khoi kho tting bo phén:

DWi=FWi Wi
Wi

Trong do:

Dwi 1a sinh khéi kho bo phén i cay ca thé;

Fwi la sinh khéi tuoi ctia bo phén i cay ca thé;

Widi la khéi lugng mau kho ctia bo phan i sau khi
sy 6 105°C.

Wfila khoi lugng mau tuoci bo phén i ctia cay ca
thé trudc khi séy.

- Sinh khéi cac bo phan céy bui tham tuoi (than
canh, 14, ré) trong 1 ha dugc tinh theo cong thic:

m, x 10000

CBi = (kg/ha)

Trong doé: CBi la sinh khoi bd phén i (than va

KET QUA NGHIEN CUU KHOA HOC ﬁ,
VA UNG DUNG CONG NGHE

canh, 14, ré) cua cay bui tham tuci trong 1 ha; mi
la tong khéi lugng bod phan tuong ting cta cay bui
tham tuoi trong 5 6 thi cap.

- Sinh khéi ctia tham muc trén 1 ha dugc tinh
theo cong thic:

T™i= 710000 (1o/ha)

3. Két qua nghién citu va thao luin
3.1. Két qua do, dém cdy ché trong mé hinh
NLKH theo OTC
Nghién ctiu tai cac dia di€ém khao sat cho thay,
che dugc trong véi khoang cach nhu sau:

Hang cach hang tu 1,2 - 1,3 m; céy cach cay tu
0,3-0,4m.

Trong moi 6 thu cip 5m? thuc té€ thiy c6 10 - 14
cay che.

Mat do che: 19.230 - 27.770 cay/ha.

Nghién ctiu che trong cac thoi vu: Lic cheé bi don
(khoang thang 10-12 am lich), hau nhu phan sinh
khoi 14 cua cac ciy che 1a khong cé. Phan la va mot
phan canh nhd ctia che bj don trd thanh tham muc,
dugc nguoi dan vui bon tai cac géc che. Cac thoi
gian con lai trong nam che sinh truéng phat trién
binh thudng, dugc thu hoach hang thang. Phan sinh
khdi 1a nhin chung chiém ty trong nho hon so véi
cac bo phan khac ctia cay.

3.2. Cdu triic sinh khoi tuoi cdc by phdn ché
theo cdp tudi
- Sinh khéi tuoi tp trung cao nhat & ré che, chiém

Bang 1. Cau truc sinh khéi tuci cac bd phan cheé theo cip tudi

CT che Trén m3t dit (TMD) dl;tu zj]l)ﬁa})t) Canh trong tham | La trong tham Ty 1é SK
N muc, VRR (%) | muc, VRR (%) | DMD/TMD (%)
La (%) | Than (%) | Canh (%) Ré (%)

1 9,71 37,89 10,37 42,01 42,27 57,73 72,44
2 8,37 36,12 9,25 46,25 64,17 35,83 86,06
3 6,63 35,41 9,65 48,29 71,12 28,88 93,39
4 5,39 35,47 8,99 50,12 66,35 33,65 100,51
5 5,97 33,40 9,95 50,66 66,82 33,18 102,69
6 5,26 29,13 10,81 54,78 59,76 40,24 121,14
7 4,40 26,72 12,25 56,61 64,95 35,05 130,47
8 4,08 25,78 13,88 56,24 65,08 34,92 128,53
9 4,36 25,77 14,27 55,59 69,48 30,52 125,17
10 4,40 27,17 14,90 53,51 69,11 30,89 115,12
11 3,92 26,79 13,73 55,54 69,05 30,95 124,95
12 4,01 26,28 13,26 56,42 60,16 39,84 129,51
TB 5,54 30,49 11,78 52,17 768,32 431,68 110,83
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trung binh la 52,17%. Nhin chung, ty I¢ sinh khoi ré
gia tang theo sy ting ctia cdp tuoi.

- Ty 1é sinh khoi trén mat dat va dudi mat dat la
72,44 trong ché cép tudi 1, trong che cdp tudi 12 1a
129,51. Trung binh trong cac cép tudila 110,83%. So
sanh ty 1é nay véi cac doi tugng cay trong khac tai
Viét Nam nhu: Thong ma vi dao dong trong khoang
6,8 — 21,1%; Thong nhya 9,1-19,6%; Keo lai 11,56 -
45,4%; M& 21 - 57%; Keo la tram 17,29 - 76,43% 9
[2], cho thdy: Sinh khéi phan dudi mat dat ctia che la
cao nhét. Diéu nay c6 thé giai thich: che la doi tugng
ntia than bui va than gb, mang hé ré coc chic, khoe
phu hgp véi diéu kién 1ap dia dat doc tai khu vuc
nghién ctu.

Sinh khéi tuoi tham muc c6 khéi lugng dang ké,
khoi lugng 14 trong tham muc chiém ty I¢ nho trong
cac cdp tudi cao. Diéu nay phan anh dung thuc té

trong ki thudt canh tac che thong thuong tticlala che
dugc cat tya dinh ki hang nam; tham muc ctia che la
do phén la che va canh che vui 6 goc che. (Bang 1)

3.3. Két qua carbon tich liy trong cdy ché theo
cdc cdp tudi

- Téng khéi lugng carbon tich lay trong che la
kha 16n, cép tudi 12 so véi cap tudi 1 gip 7,64 lan.
Lugng carbon tich lay trong cic cdp tudi cd xu
hudng gia ting theo cap tudi.

- Lugng carbon tich lay trong ré che cé khoi
lugng cao nhat so v6i cac thanh phan con lai cua
che, dao dong tui 36,83% trong cip tudi 1 t6i 50,08%
trong che cap tudi 12.

- Lugng carbon tich lay trong la che la thap nhat
s0 véGi cac thanh phén con lai ctia che, cu thé chiém
ty 1 7,1% trong cdp tudi 1 va 3,67% trong che cip
tudi 12.

Bang 2. Két qua lugng carbon tich lity cac b phén cua che theo cac cip tudi

Ma
) - La ché | Than ché | Canh che Ré che TM cheé KL C che KL C ché (tin/ha)

Cap (kg/ha) | (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
tudi

1 213,82 1.080,08 282,74 1.219,41 1.370,06 4.166,11 4,17

2 368,79 1.790,06 470,40 2.732,10 1.575,21 6.936,56 6,94

3 393,87 2.690,60 702,60 3.793,50 1.681,75 9.262,32 9,26

4 427,35 3.262,32 841,40 5.136,30 1.617,71 11.285,08 11,29

5 562,95 3.845,97 1.077,30 5.912,78 1.446,97 12.845,97 12,85

6 635,71 4.138,26 1.425,38 8.198,54 1.662,15 16.060,04 16,06

7 631,36 4.677,34 2.128,88 9.974,97 1.909,13 19.321,68 19,32

8 748,30 5.785,78 2.857,19 12.175,30 1.900,08 23.466,65 23,47

9 817,13 5.786,22 3.197,24 11.630,20 2.084,49 23.515,28 23,51

10 979,48 6.725,10 3.596,58 14.343,50 1.496,26 27.140,92 27,14

11 967,84 7.758,94 3.416,42 16.880,40 1.852,44 30.876,04 30,88

12 997,64 7.643,01 3.677,40 17.231,90 1.811,76 31.361,71 31,36

3.4. Carbon tich lity trong dit trong ché

Ham lugng carbon tich lay trong dat che phu
thudc vao ty 1€ phan tram carbon tich Iy trong dat
va dung trong dat. Tong hop két qua tinh lugng
carbon tich lay trong dét theo cép tudi che dugc
trinh bay & bang 2.

Dung trong dit trong dat che nhin chung cé xu
huéng cao hon trong dit trong keo, gia tri trung
binh dung trong trong dat keo la 1,25 trong khi & dat
che 1a 1,18. Tai tat ca cac tang dat cheé khong c6 gia
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tri dung trong nho hon 1. Diéu nay phu hgp thuc té

che trong & phia dudi chat doi, két cau dat chat hon

so v6i dat trong keo & phia trén.

- Carbon tich Iy trong dat che nhin chung kha cao,
trung binh 1a 43,16 tan/ha, dat 48,67 tdn/ha & cap
tudi4, thdpnhitla39,69tdn/hadciptudi2 (Bang3).

3.4.1. Tong hgp lugng carbon tich lity trén moi ha

ché (Bdng 4)

- Dat che tich lay carbon rat tét, trong méi ha dat
trong che trung binh c6 khoang 43,16 tan C.



KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE 2

Bang 3. Cau truc carbon trong dat trong ché theo cip tudi va do sau tang dat

Cip tu6iChi tiéu D9 sau (cm) D, (g/cm?) C (%) C tich lay (tdn/ha) Tdong C dit (tdn/ha)

0-10 1,34 1,38 18,49

1 11-20 1,18 1,27 14,99 46,12
21-30 1,36 0,93 12,65
0-10 1,28 1,15 14,72

2 11-20 1,21 0,95 11,49 39,69
21-30 1,39 0,97 13,48
0-10 1,27 1,24 15,75

3 11-20 1,37 1,12 15,34 43,89
21-30 1,32 0,97 12,80
0-10 1,17 1,48 17,31

4 11-20 1,22 1,26 15,37 48,67
21-30 1,39 1,15 15,98
0-10 1,32 1,35 17,82

5 11-20 1,12 1,29 14,45 44,91
21-30 1,09 1,16 12,64
0-10 1,23 1,26 15,49

6 11-20 1,09 1,11 12,10 38,82
21-30 1,04 1,08 11,23
0-10 1,33 1,25 16,63

7 11-20 1,21 1,12 13,55 41,51
21-30 1,07 1,06 11,34
0-10 1,41 1,36 19,17

8 11-20 1,12 1,23 13,78 44,80
21-30 1,04 1,14 11,86
0-10 1,27 1,34 17,02

9 11-20 1,23 1,28 15,74 44,75
21-30 1,08 1,11 11,99
0-10 1,24 1,36 16,86

10 11-20 1,22 1,07 13,05 40,93
21-30 1,08 1,02 11,02
0-10 1,18 1,29 15,22

11 11-20 1,17 1,21 14,16 39,78
21-30 1,03 1,01 10,40
0-10 1,35 1,33 17,95

12 11-20 1,29 1,16 14,96 43,94
21-30 1,07 1,03 11,02

TB 43,16

Khéi lugng carbon tich Iy trén 1 ha che theo cac
cdp tudi dao dong tti 4,17 tdn/ha 6 CT1 dén 31,36

tan/ha 6 CT12.

Lugng CO, hép thy trén mdi ha che la kha Ién,
O ché tudi 184,4 tdn/ha, va dat tGi 276,1 tdn/ha &
che cép tudi 12. Két qua nay tuong doi cao so véi
nhiéu loai thuc vat khac.
So sanh kha nang tich liy carbon ctia che véi moét

s6 két qua nghién cuu tich lay carbon thdy rang:
Tran Binh Pa - Lé Qudc Doanh chi tép trung
nghién cdu tich lay carbon ctia cay gb trong hé
NLKH (cdc d6i tugng cay thao, bui trong hé,...
khong dugc xem c6 vai tro cao trong tich liy carbon
cua hé¢ NLKH), ham lugng carbon tich liy trong
vai + bach dan la 16.069,6 kg/ha, trong vai + keo la
21.842,3 kg/ha va trong vai + thong 1a 20.805,2 kg/ha
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¢ Méi trusng

Bang 4. Khoi lugng carbon tich lity, khéi lugng CO, dugc hap thu trén méi ha che theo cip tudi

or Ch(;h‘ YU KL C che (tan/ha) KL C dit (tin/ha) | TongKLC (tin/ha) | TéngKL CO,(tin/ha)
1 4,17 46,12 50,29 184,40
2 6,94 39,69 46,63 170,90
3 9,26 43,89 53,15 194,80
4 11,29 48,67 59,96 219,80
5 12,85 4491 57,76 211,78
6 16,06 38,83 54,89 201,26
7 19,32 41,51 60,83 223,04
8 23,47 44,81 68,28 250,36
9 23,51 44,75 68,26 250,28
10 27,14 40,93 68,07 249,59
11 30,88 39/78 70,66 259,08
12 31,36 43,94 75,30 276,10

[1]. Nghién ctiu ctia Bdo Huy trong “Udc lugng nang
luc hép thu CO, ctia boi 16i do trong mo hinh bai 16i
do - san” cting chi nghién ctiu va cho thay, vai tro tich
lity carbon trong cay boi 16i (cay go) [3]. Trong nghién
ctu nay, & phuong thtic keo - che, nhu tinh toan trén
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STUDY ON CARBON SEQUESTRATION OF TEAIN
AGROFORESTRY OF ACACIA - TEA IN BUFFER ZONES OF
THAN SA- PHUONG HOANG PROTECTED AREA

Faculty of Environment and Earth Science - Thai Nguyen University of sciences

Vi Thity Linh

Nguyén Ngoc Lung

Research Institute for Sustainable Forest Management and Forest Certification

ABSTRACT

An agroforestry system (AF) is a very important type of land use to meet the requirements of environmental
sustainability through absorbing and storing CO,. This study evaluated an ability of tea to sequestrate carbon
in agroforestry methods of acacia - tea in the buffer zone of Than Sa - Phuong Hoang natural protected areas,
Than Sa - Phuong Hoang Vo Nhai District, Thai Nguyen Province. Study results showed that the volume of
carbon accumulation in tea ranged from 4.17 tones/ha at the age of one to 31.36 tones/ha at the age of 12. The
average volume of carbon accumulation in a tea farm is 43,16 tones/ha. The volume of carbon accumulated per

hectare in 12 year old tea is 61,17 tons/ha.
Keywords: Climate change, agroforestry, tea, Than Sa
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

CACDAC TRUNG SO CUA KHI CO THEO SO LIEU
QUAN TRAC TU DONG

TOM TAT

Tran Thi Thu Huong"
Pham Ngoc Hé?

Bai bdo trinh bay phuong phap tinh cac dic trung s6 dya trén co s& ly thuyét ctia qud trinh ngau nhién ti
chudi s6 liéu quan trac ctia cac tram quan trac moi truong khong khi tu dong c6 dinh hodc di dong va ap dung
tinh todn céc ddc trung s6 ctia khi CO cho 3 tram quan trac moéi truong khong khi ty dong c6 dinh: Lang - TP.
Ha Noi, ba Nang - TP. Pa Nang, Nha Be - TP. H6 Chi Minh. Két qua tinh todn: Cac duong bién trinh ngay
dém va hé s6 bién dong déu co cuc tri (cuc ti€u va cuc dai) trong ngay, do chiing bi anh hudng ctia bién trinh
ngay dém ctia cac yéu t6 khi tugng dan dén CO khong phai la qua trinh ngau nhién diing. Vi vay khi thiét lap
cdc bai todn ngi/ngoai suy hodc dy bao CO ndi riéng va cac thong s6 khac (SO,, NO,, TSP, PM10,...) néi chung

can phai xem xét dén nhiing nguyén nhan nay.

Tu khoa: Cdc ddc trung so ciia khi CO, dii liéu quan trdc ty dong lién tuc.

1. Mé dau

Theo dinh nghia vé dai lugng ngau nhién, cic yéu
t6 khi tugng va cac thong s6 moi truong khong khi
(SO,, NO,, CQ, O,, TSP...) ¢6 thé xem nhu d_é;li lugng
ngau nhién X(r,t) - bién ddi theo khong gian r va thoi
gian t. Khi xét tai 1 diém khong gian rc6 dinh, thi X
tré thanh qud trinh ngdu nhién, nghiala X = X(t) . Ung
dung ly thuyét cua ham ngau nhién d€ tinh todn cac
ddc trung s6 cho yéu té CO tai 3 tram quan trdc moi
truong khong khi ty dong c6 dinh ndm trén 3 khu vuc
phia Bac, mién Trung va phia Nam. Tim ra quy ludt
bién ddi cua bién trinh ngay dém, nhiéu dong, phuong
sai, d6 léch chudn va hé s6 bién dong ctia CO theo 24
gio ting voi tling mua theo dic trung khi tugng thay
véan cua tiing vung.

2. Phuong phap tinh cic dic trung sé cia qua
trinh ngiu nhién

Vi s6 liéu quan trac va qui toan doi véi cac thong
s06 moi truong khong khi la roi rac, khong lién tuc nén
ta khong thé st dung tinh Egodic [2] dé tinh cac ddc
trung sO dua trén phép lay trung binh thong ké theo
tap hop cac thé hién ctia qua trinh ngau nhién X(t), xac
dinh bang cong thic sau:

= 1%

X = ?J.xmdf 1)

0

"Tong cuc Moi truong

Trong d6 T la do dai thoi gian ldy trung binh
ngay (chu ky ngay T=24", chu ky thiang T=28-31
ngay...)

Trén thuc té ta khong c6 dang giai tich ctia x(t)
nén ngudi ta thay viéc ldy trung binh X(t) bang
phuong phap ldy trung binh s6 hoc, xac dinh bai
cong thiic sau:

- ] n
X(1)= ;Zx,-(r) 2)
i=1
So d6 minh hoa phép lay trung binh cta qua

trinh X(t) khong thoa man tinh Egodic dugc trinh
bay & hinh 1.

01 2345678 24 t (gidr)

A Hinh 1. S0 do minh hoa phép ldy trung binh héa
thong ké theo tdp hgp thé hién

?Trung tam Nghién ciiu Quan trdc va M6 hinh héa Moi trudng
Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quoc gia Ha Nji
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Ky hiéu X(t) 1a mot thé hién ctia qua trinh ngau
nhién, con cdc gid tri ctia X(t) bang x(t), khi d6 cac
duong thng vudng goc vdi truc hoanh t sé cit cac thé
hién ctia X(t) tai nhiing di€m c6 tung d¢ bang x (1),
x,(t), x,(),... Mai lat cat dugc goi la mot thiét dién cta
qua trinh X(t). Nhu vay, viéc 14y trung binh ctia X(t) tai
thoi diém t=1, 2, ...,24 dugc goi 1a phép 14y trung binh
theo tap hop cac thé hién khong thoa man tinh Egodic.
Tinh Egodic chi dp dung dugc trong truong hop X(t) la
qud trinh diing, nghia la thay thé cho phép trung binh
theo tap hop bing phuong phép trung binh theo 1 thé
hién khi X(t) > co. Tuy nhién nhiéu cong trinh nghién
ctu tng dung ly thuyét ham ngiu nhién cho thay déi
v6i moi truong khong khi thi tinh Egodic khong thoa
man [1;3-11]. Vi vay, trong cong trinh nay, cac tac gia
sti dung phuong phap trung binh theo tip hgp cac thé
hién dé tinh cac dic trung so.

Hai ddc trung s6 co ban cua X(t) la gia tri trung
binh X(¢) va hé s bién dong I (t) dugc céc tac gia tinh
toan: _

- Gia tri trung binh X (¢)theo cong thiic (2)

Dé tinh hé s6 bién dong can tinh phuong sai va do
léch chuén theo cac cong thiic sau:

- Phuong sai c6 loc sai s6 ngau nhién:

0200 =S IEOF ()

3.2.1. Igi tram Ldng:
Bang 1. Gia tri trung binh caa khi CO (ppm)

- & day nhidu dong x (1) =x,(t)— X (1) (4)

- D¢ léch chudn: o (1) = ﬂﬁi[(x}(;))]l (5)

- He 56 bién dong 1,(1) =2V x100 ()

co(®)

3. Tinh toan cac dic trung s6 cho khi CO tai 3
tram quan trac ty dong Lang - TP. Ha Noi, Pa Nang -
TP. Da Nang, Nha Be - TP. H6 Chi Minh

Ap dung céc cong thuc tinh gia trj trung binh va hé
s6 bién dong cho khi CO.

Céc dac trune s6 cua khi CO c6 don vi tuong tng:
X (1) = ppm» o(0) = (ppm)* 00, (t) = ppm hé s
bién dong I_(t) tinh theo %.

3.1. Tinh todn: _

3.1.1. Tinh gia tri trung binh X, (?) theo cong
thic (2)

3.1.2. Tinh phuong sai G, (#)theo cong thiic (3)

3.1.3. Tinh dd1éch chuin o » (#)theo congthiic (5)

3.1.4. Tinhhésobiéndong Lo (¢)theocongthtic(6)

3.2. Két qua: _

Két qué tinh todn gid tri trung binh X () vahé s§
bién dong I_(t) cho 3 tram khdo sat dugc trinh bay &
cac bang tli 1 - 12, con cac duong bién trinh ngay dém
cuia gia tri trung binh va hé s6 bién dong trinh bay & cac
Hinh 2 va 3:

Gio 1 2 3 4 5 7 8 9 10 11 12
)_( 0.79 0.73 0.68 0.64 0.63 0.68 0.81 1.10 1.03 0.82 0.71 | 0.67
Gio 13 14 15 16 17 18 19 20 21 22 23 24
)_( 0.60 0.58 0.61 0.68 0.88 1.34 1.61 1.49 1.55 1.39 1.17 | 0.90
Bang 2. Gia tri phuong sai caa khi CO (ppm)?
Gio 1 2 3 4 5 6 7 8 9 10 11 12
33c0 0.31 0.25 0.17 0.10 0.08 0.07 0.08 0.16 0.21 0.14 0.09 0.06
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Bzco 0.06 0.05 0.06 0.06 0.08 0.30 1.02 1.59 1.96 1.26 0.70 0.36
Bang 3. Gia tri ¢ léch chuén caa khi CO (ppm)
Gio 1 2 3 4 5 6 7 8 9 10 11 12
Sco | 0.56 0.50 0.41 0.32 0.28 0.27 0.27 0.40 0.46 0.38 0.29 0.25
GiG 13 14 15 16 17 18 19 20 21 22 23 24
Seo | 024 | 023 | 024 | 024 | 029 | 055 1.01 1.26 1.40 112 | 083 | 060
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KET QUA NGHIEN CUU KHOA HOC

VA UNG DUNG CONG NGHE
Bang 4. Hé s6 bién dong cia khi CO (%)
Gio 1 2 3 4 5 6 7 8 9 10 11 12
Ieo | 70.26 69.03 60.33 49.30 45.24 39.60 | 33.78 | 36.93 44.80 | 45.53 | 41.25 38.06
Gio | 13 14 15 16 17 18 19 20 21 22 23 24
Ieo | 39.94 39.52 39.12 35.54 33.06 40.82 | 62.76 | 84.56 90.28 | 81.01 | 71.39 66.94

3.2.2. Tgi tram Da Ndng - TP. Da Néng
Bang 5. Gia tri trung binh caa khi CO (ppm)

Gio 1 2 3 4 5 6 7 8 9 10 11 12
X 1049 0.49 0.49 0.50 0.52 0.62 0.82 0.83 0.68 0.59 0.54 0.52
Gio 13 14 15 16 17 18 19 20 21 22 23 24

X 1045 0.45 0.44 0.47 0.53 0.63 0.66 0.70 0.70 0.67 0.59 0.52

Bang 6. Gia tri phuong sai caa khi CO (ppm)?>
Gio 1 2 3 4 5 6 7 8 9 10 11 12

5zm 0.24 | 0.23 0.23 0.21 0.21 0.21 0.37 0.41 0.29 0.24 0.23 0.23

Gio | 13 14 15 16 17 18 19 20 21 22 23 24
8co | 025 ] 0.24 0.25 0.24 0.22 0.24 0.25 0.29 0.30 0.28 0.25 0.24

Bang 7. Gia tri d¢ 1éch chuén caa khi CO (ppm)

Gio 1 2 3 4 5 6 7 8 9 10 11 12
SCO 0.50 | 0.48 0.48 0.42 0.40 0.34 0.46 0.49 0.43 0.41 0.42 0.44
Gio 13 14 15 16 17 18 19 20 21 22 23 24
dco 0.55 | 0.54 0.56 0.51 0.41 0.38 0.38 0.41 0.43 0.43 0.42 0.46

Bang 8. Hé s6 bién dong cua khi CO (%)

Gio 1 2 3 4 5 6 7 8 9 10 11 12
Ieo 49.70 | 4759 | 4794 41.70 | 40.00 33.59 45.68 49.02 42.69 40.91 42.25 44.12
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Ieo | 5499 | 54.30 56.01 50.70 | 40.67 37.59 38.48 41.03 43.42 42.56 42.05 45.77

3.2.3. Tai tram Nha Bé - TP. H6 Chi Minh
Bang 9. Gia tri trung binh caa khi CO (ppm)

Gio 1 2 3 4 5 6 7 8 9 10 11 12
)_( 0.40 0.39 0.41 0.43 0.47 0.55 0.65 0.60 0.55 0.50 0.47 0.47
Gio 13 14 15 16 17 18 19 20 21 22 23 24
X 0.45 0.43 0.41 0.41 0.43 0.45 0.46 0.45 0.43 0.42 0.43 0.41

Bang 10. Gia tri phuong sai ctia khi CO (ppm)?

Gio 1 2 3 4 5 6 7 8 9 10 11 12
e 0.05 0.05 0.07 0.08 0.09 0.11 0.16 0.12 0.11 0.10 0.08 0.08
Gio 13 14 15 16 17 18 19 20 21 22 23 24

8ca 0.07 0.06 0.04 0.04 0.04 0.08 0.09 0.08 0.06 0.06 0.07 0.06
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¢ Moi truong

Bang 11. Gia tri d¢ 1éch chuén cua khi CO (ppm)

Gio 1 2 3 4 5 6 7 8 9 10 11 12
Sco 0.22 0.22 0.26 0.28 0.30 0.34 0.40 0.34 0.32 0.32 0.29 0.29
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Sco 0.27 0.24 0.20 0.20 0.21 0.28 0.31 0.28 0.25 0.24 0.26 0.25

Bang 12. Hé s6 bién dong cua khi CO (%)

1234567 89101112131415161718192021222324
figiai

Gio 1 2 3 4 5 6 7 8 9 10 11 12
| o) 54.05 5597 | 63.44 | 6595 | 64.65 | 61.66 | 61.48 57.53 59.41 63.66 61.63 60.99
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Ieo 59.74 55.23 | 49.26 | 48.18 | 48.20 | 61.48 | 66.88 63.29 57.25 57.07 61.54 60.47
- 1.80 100
& 160 s
f 1.40 '3 80 1 Ling
= 100 1 60 2,
0.80 _IL;.“f__. 40 —=-PaNing
0.60 ﬂ \
0.40 4 —=piNing 20 ——Nha Be
0.20 R
0.00 —1]\‘11:1 Bé L

1 3 5 7 9 11 13 15 17 19 21 23

tigidr)

A Hinh 2. D0 thi biéu dién bién trinh ngay dém cia gid tri

trung binh X

co (I) tai 3 tram nghién ciiu

Dé dam bao do chinh xdc tinh cac dic trung so,
can phai lya chon chudi s6 liéu lién tuc dat tii 75% tré
1én trong mdi thang ciia mo6i mua khao sat, do d9, cac
tac gia lua chon s6 liéu ctia mtia kho nam 2005 dap
tng tiéu chi trén cho viéc tinh todn cac ddc trung s6
cua khi CO theo 24 h tai cac tram khao sat.

Nhan xét: _

Déi v6i dudng bién trinh ngay dem X (7) tai
3 tram c6 hinh dang kha gi6ng nhau. D6 thi c6 hai
cyc dai va hai cuc ti€u rd nét trong ngay. Tram Léng
- TP.Ha Noi c6 gid tri ndong d6 khi CO luc 1h 13 0,79
ppm, cuc dai thit nhét trong ngay roi vao lic 8h c6 gia
tri 1,10 ppm, cuic dai thi hai roi vao lac 19h c6 gid tri
14 1,61 ppm, cuc tiéu thit nhat roi vao lac 5h c6 gia tri
14 0,63 ppm, cuc tiéu thi hai trong ngay roi vao lic
14h c6 gia tri 1a 0,58ppm. Tai tram Da Nang - TP. ba
Nang c6 cuc dai thi nhat trong ngay roi vao luc 8h cé
gid tri 0,83 ppm, cuc dai thi hai roi vao lic 20h 1a 0,70
ppm, cuc tiéu thd nhdt roi vao luc 3h ¢é gia trila 0,49
ppm, cuc tiéu thi hai trong ngay roi vao lac 15h ¢6 gia
tri la 0,44 ppm. Tai tram Nha Beé - TP. H6 Chi Minh
cho thdy cuc dai thd nhat trong ngay roi vao luc 7h ¢6
gid tri 0,66 ppm, cuc dai thi hai roi vao luc 19h 1a 0,46
ppm, cuc tiéu thd nhdt roi vao luc 2h ¢6 gia trila 0,39
ppm, cuc tiéu thi hai trong ngay roi vao lac 14h ¢ gia
tri 1a 0,43 ppm.

Déi v6i hé s6 bién dong I cho thdy, hinh déng
do thi co6 su khac biét gitia cac tram nghién ctu. Gia
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A Hinh 3. Do thi biéu dién bién trinh ngay dém ciia hé s6 bién
dong I,

tai 3 tram nghién ciiu

tri 16n nhit tai tram Nha Bé va nho nhit tai tram Da
Nang. Tai tram Lang c6 gia tri 16n nhét trong ngay
vao luc 21h 1a 90,28% va thap nhat lac 17h 1a 33,06%.
Tai tram Pa Nang gia tri [6n nhét trong ngay vao lic
15h 1a 56,01% va thap nhat vao luc 6h 1a 33,59%. Tai
tram Nha Be gid tri 16n nhat trong ngay vao lic 19h
la 66,88% va thap nhat lac 16h la 48,18%. Gia tri bién
dong nong do ctia khi CO tai tram Nha Bé c¢6 miic
do6 bién dong manh va gid tri cao vugt troi, tram Pa
Nang va tram Lang c6 gid tri kha gdn nhau.

4. Két luan

Két qua tinh todn cac ddc trung s6 cho 3 tram Lang,
ba Nang, Nha Bé cho thdy: Cac duong bién trinh ngay
dém X (1) ctia CO ¢6 2 cuc tidu roi vao lic 5/14h,
3/15h, 2/14h con cuc dai roi vao cdc thoi diém 8/21h,
8/20h, 7/19h ting v6i 3 tram khao sat. Cac duong bién
trinh ctia hé s6 bién dong cé cic cuc dai va cuc tiéu
khong trung véi cac thoi diém cuc dai va cuc tiéu ctia
dudng bién trinh X ., (7). Ly gii cho diéu nay la do
anh huéng ctia bién trinh ngay dém ctia cac yéu t6 khi
tugng (t6c do va hudng gio, nhiét do, dd dm, ap sut)
nén da pha v ddc trung cdu truc cta qua trinh CO.
Do vay, CO la qud trinh khong ding. Nhiing nguyén
nhan nay can dugc xem xét khi thiét 1ap cac bai toan
ndi/ngoai suy bd khuyét s6 liéu thiéu hut néi chung
hodc cac mo hinh du bdao CO néi riéng va cac thong
s0 khéc néi chung (TSP, SO,, NO,, ...)m
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THE MATHEMATICAL CHARACTERISTICS OF CO EMISSION
IN AUTOMATIC MONITORING DATA

Tran Thi Thu Huong
Vietnam Environment Administration
Pham Ngoc Ho6

Research Center for Environmental Monitoring and Modeling (CEMM), VNU University of Science

ABSTRACT

The article presents a method to calculate mathematical characteristics of CO emission based on random
process theory from data series observed in automatic fixed or mobile monitoring stations, and apply the
method to calculate the mathematical characteristics of CO emission for 03 automatic fixed monitoring
stations: Lang - Hanoi, Da Nang — Da Nang and Nha Be - Ho Chi Minh City. The results show that extreme
(minimum and maximum) values of diurnal variations and coeflicients are observed in one day. This is because
they are affected by diurnal variation of meteorological factors. As a result, CO is not a random lanima process.
Therefore, when using interpolation and extrapolation to forecast CO in particular and other parameters (such

as SO, NO,, TSP and PMIO) in general, it is necessary to consider these factors.
Key words: The mathematical characteristics of carbon monoxide emission, continuous automatic

monitoring data.
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¢ Moi truong

NGHIEN CUU CHE DO HOAT HOA BENTONIT
BANG NHIET LAM VAT LIEU HAP PHU CHAT PHONG XA

TOM TAT

Nguyén Thuy Lan
Pinh Van Ton
Than Van Lién?

Bai béo trinh bay két qua nghién ctiu anh hudng ctia nhiét d6 hoat hda vat liéu khoang sét bentonit téi
ddc trung ctia vat liéu va kha nang hap phu chit phong xa U, Th va kim loai ndng Fe, Mn 1én vét li¢u. Két qua
cho thdy, & ché d6 hoat héa nhiét dao dong trong khoang 500°C trong thoi gian 2 gio thi vat liéu viia hap phu
c6 hiéu qua cac nguyén t6 phong xa va kim loai ndng, viia dam béo tinh kinh t€ khi vét liéu dugc dua vao san

xudt § quy mo cong nghiép.

Tu khoa: Hoat héa nhiét, Phong xa, Vit liéu hdp phu, Bentonit.

1. M6 dau

Vit liéu hip phu dung dé€ xu ly nudc thai cong
nghiép ndi chung va nuéc thai chia phéng xa néi
riéng doi hoi can phai c6 dung lugng trao déi ion 16n
va c6 do bén trong moi trudng nudc. Poi véi vat liéu
héap phu dugc ché tao trén nén khoang sét bentonit co
tinh chat truong né manh va kha ning tao ra huyén
pht bén va dé tan trong nudc nén cin phai nghién ctiu
ché do hoat hoa bentonit bang phuong phap nhiét dé
thu nhan dugc vat liéu viia c6 kha nang hap phu cac
nguyén t6 phong xa va kim loai nang cé hiéu qua vuia
c6 do bén cao trong mdi trudng nudc.

Qua trinh hoat hoa bang tac nhan nhiét do6i véi
khoang sét bentonit la qua trinh xt ly vét ly trong do
vat liéu dugc nung & nhiét do cao. Doi véi tiing loai
vat liéu khodng sét, su bién ddi trong ciu truc va thanh
phén ctia ching khi hoat héa bing cac nhiét do khac
nhau Hon nita qué trinh hoat hoa nhiét cling gitp loai
bd tap chat va nudc di kém theo khoang sét. Trong
giai doan lam mét nudc, nhiing chat hap phu va nuéc
cung v6i cac tap chét dugc loai bo khoi khoang sét. Két
qua lam giam trong lugng va tang dién tich bé mat ctia
khodang sét, cung cip nhiéu vi tri cho hdp phu va ti d6
lam tang kha nang hdp phu cua khoang sét. Tiép tuc
tang nhiét d hoat hoa sé dan dén viéc tach cic nhom
hydroxit (OH). Tuy nhién néu tiép tuc ting nhiét do
nung sé pha cdu truc cua vat liéu khodng sét va lam
giam dién tich bé mat cta vat liéu.

Bai bdo trinh bay két qua nghién ctiu anh hudng
ctia nhiét do hoat hoa vat liéu khoang sét bentonit téi
ddc trung cua vat liéu va kha nang hap phu chat phong

xa U, Th va kim loai nang Fe, Mn lén vat liéu, ti d6 lya
chon dugc ché do nhiét téi uu d€ ché tao vat liéu hép
phu c6 tinh canh tranh trén thi trudng vé mat kinh té
va hiéu qua xti ly moi trudng.
2. Phuong phap nghién ctiu
2.1. Phuongphdp nghién ciiu dnh huéng ciia ché dé
hoat héa bang nhiét tdi ddc trung ciia vat liéu hdp phu
St dung vat liéu khoang sét bentonit ving Binh
Thuén da dugc lam giau t6i ham lugng montmorillonit
trén 70% dé nghién ctiu ché tao vat liéu hép phu
chit phong xa va kim loai ndng. Vat liéu khoang sét
bentonit dugc su dung trong nghién ctiu nay co
kich thudc 1-2 mm. Ké qua phan tich thanh phan
héa hoc cua vat liéu dugc trinh bay trong Bang 1.

Bang 1. Thanh phin héa hoc (%) ctia khoang sét
bentonit

Si0, | ALO, | Fe,0, | CaO | MgO K,0 | MKN

2
57,08 | 13,67 | 3,15 2,18 | 2,09 1,04 | 17,18

Tién hanh thi nghiém
Cho 20g vat liéu khoang sét bentonit vao chén
nung bang gém, cho chén nung cing vt liéu vao 1o
nung. Tién hanh nung vat liéu & cac gia tri nhiét do
100, 200, 300, 400, 500 va 600°C trong khoang thai
gian 2 gio. Khi dat dugc thoi gian nung, 14y vat liéu ra
khoi 16 nung va lam nguoéi trong khoang 2-3 gio va cat
trong binh kin d€ phuc vu cidc nghién ctiu tiép theo.
2.2. Phuong phdp nghién ciiu dnh huéng cua
nhiét do hoat héa t6i khd nang hdp phu cia vit liéu
Dé nghién ctu anh hudng cta nhiét do hoat hoa

'Vién Khoa hoc va Cong nghé M6 - Luyén kim, Bo Cong Thuong

2Vién Cong nghé Xa hiém, B6 Khoa hoc va Céng nghé
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(nung) t6i kha nang hdp phu kim loai ctia vat liéu, da
tién hanh lam thi nghiém vé kha ning hép phu cta
nguyén t6 phong xa U, Th va kim loai nang Fe, Mn 1én
vat liéu dugc nung & cac nhiét do 100, 200, 300, 400,
500 va 600°C.

Tién hanh thi nghiém

Pha dung dich U, Th, Fe va Mn & nong d6 4,0 g/L.
Ly 100 mL cdc dung dich mau cho vao cac binh hinh
nén 250 mL. Cho vao mdi binh 2 g vét liéu bentonit
da dugc nung & cac ché do nhiét khac nhau va lic
béng mady lac véi toc do 140 vong/phat t6i khi dat bao
hoa (sau khoang 3,5 gi¢). Sau d6 loc dung dich bang
gidy loc trén phéu thuy tinh. Phan dung dich sau khi
loc trong dugc dua di phan tich ham lugng U, Th, Fe,
Mn béng phuong phap ICP-MS va phuong phap do
quang.

Phuiong phdp tinh dung lugng hdp phu:

Lugng ion kim loai dugc hap phu béi vat liéu dugc
xac dinh ti sy chénh léch nong d¢ ion kim loai trudc
va sau khi hip phu. Dung lugng hép phu dugc tinh
theo cong thtc:

A =[(C,-C).V]/m

Trong do:

A: dung lugng hap phu cta vat liéu;

C,: nong do ion kim loai trong dung dich ban dau;

C: ndng d6 ion kim loai khi can bing dugc thiét
lap;

V: thé tich dung dich kim loai;

m: khoi lugng vét liéu dung d€ hap phu.

3. Két qua va thao luan

3.1. Anh huéng ciia ché 36 hoat héa nhiét t6i dic
diém cia vat liéu hdp phu

Két qua nghién ctiu anh hudng ctia ché do nhiét do
hoat hoa t6i dic dién ctia vat liéu khodng sét bentonit
vé dién tich bé mat va kich thudc 16 x6p cta vat liéu
dugc trinh bay trong Bang 2.

Bang 2. Anh huéng ctia nhiét 46 nung t6i dién tich bé
mat va kich thudc 16 x8p cta vat liéu hap phu

Nhiét 6 Dién tich bé mat theo Kich thudc
nung,’C phuong phap BET, m?/g 16 x6p, A°
0 57,8 42,2
100 60,6 47,4
200 61,8 46,0
300 63,5 45,8
400 73,4 45,4
500 89,2 51,8
600 80,3 51,3

Két qua vé dién tich bé mit va kich thude 16 x6p
cuia cac vat liéu c6 nhiét d6 nung khac nhau c6 thé giai
thich nhu sau: Tai thoi diém dau nhiét do khi nung 1én
dén 400°C, kich thudc 16 x6p cua vat liéu giam do loai
bo dugc nude hip phu va hinh thanh 16 x6p c¢é kich

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

thudc trung (kich thuéc ¢& phan td, ban kinh hiéu
dung 6 gitia khoang 2 nm va 50 nm) va nhd (ban kinh
hiéu dung <2 nm). Khi ti€p nang nhiét d6 hon 400°C
sé lam tang kich thudc 16 x6p do phan ti nude & gitia
cac 16p cdu truc cua vat liéu khoang sét bentonit dugc
loai bo va khoang trong gitia cac 16p bi sap, cac hat tién
lai gdn nhau hon va bat dau hinh thanh su tich tu. Bay
la két qua ctia viéc chuyén d6i 16 x6p c6 kich thudec nho
va trung dé tao thanh 16 x6p c6 kich thudc 16n (ban
kinh hiéu dung >50 nm) va lam tang kich thud6c trung
binh ctia 16 x6p.

Ngoai ra, khi nhiét d6 nung vat liéu thay déi, dic
tinh co ly cua vat liéu ciing thay déi. Vat liéu hdp phu
dugc nung & nhiét do 400°C c6 khoi lugng thé tich la
452 kg/m’, cudng d6 khang nén 1a 35,3 kg/cm?, ting 1,8
lan so v6i diéu kién tu nhién (& nhiét do 0°C) (Bang 3).
Khi nung dén nhiét d6 600°C, khoéi lugng thé tich van
khong thay d6i nhiéu (dat 537 kg/m®) nhung cudng
do khang nén tang dang ké (dat 98,5 kg/cm?). Vi vy &
vung nhiét do nung 400-600° C 1a viing nhiét do thich
hgp d€ gia cong ché tao vat liéu hdp phu trén nén vat
liéu khoang sét bentonit.

Bang 3. Anh hudng ctia nhiét 3¢ nung téi dic diém co Iy
cua vat liéu hdp phu

Nhiét do Khdi lugng thé Cuong do khang
nung, °C tich, kg/m? nén, kg/cm?
0 243 18,5
400 452 35,3
600 537 98,5

Bang 4. Pic tinh co ly cta vat liéu hdp phu sau khi nung
& nhiét d¢ 500-600°C

Nhigtdp | K00t luong | o s | pohat

oC thé tich wvun | M dée. %

nung, déng kg/m’® nén, Mpa | nuéc, %
500-600 300 - 400 1,8-2,3 22

Nhu vy, c6 thé chia qué trinh nung vét liéu thanh
ba giai doan nhu sau:

+ Giai doan 1: t = 35 phut, nang nhiét dén 400°C.
Day la qua trinh mét nudc vat ly va hod hoc.

+ Giai doan 2: t = 15 phut, ndng nhanh nhiét d¢ tu
400° dén 600°C. Qua trinh hoa ly dién ra manh.

+ Giai doan 3: t = 70 phut, giai doan git vat liéu
nung & nhiét do 550°C dén 600°C.

Bang 4 trinh bay dic diém cua vat liéu hap phu khi
nung & khoang nhiét do (500-600°C) trong thoi gian
120 phut. Két qua cho thdy, 6 dai nhiét do6 nung nay
dam bao cho vét liéu bén trong moi truong nudc.

3.2. Anh hudng ciia nhiét d6 hoat héa téi kha
ndng hdp phu nguyén té6 phong xa va kim loai ndng

Két qua nghién ctiu anh hudng ctia nhiét do nung
trong cac khoang nhiét: 100, 200, 300, 400, 500 va
600°C t6i kha ndng hap phu nguyén t6 phong xa U, Th
va Fe, Mn lén viét liéu dugc trinh bay & Hinh 1.
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AHinh 1. Anh huidng ciia nhiét d¢ nung t6i dung ligng
hdp phu cua vat liéu

Két qua cho thay:

- Dung lugng hdp phu cac nguyén t6 phong xa (U,
Th) va kim loai ndng (Fe, Mn) déu tidng lén khi nhiét
do hoat hoa ting 1én tit 100°C dén 600°C.

- Khi tang nhiét d6 hoat hoa tti 100°C lén 600°C sé
lam cho dién tich bé mat vat liéu hap phu tang lén dang
ké va kich thudc 16 x6p ciing tang 1én va do d6 tang kha
nang hap phu ion nguyén t6 phdng xa va kim loai nang
lén bé mat vat liéu.

- Khi loai bé m¢t lugng nudc 16n gitia khong gian cac
16p ctia vat liéu cling nhu nudc ndm & bé mét c6 thé ma
ra cic 16 x6p va nhiing “16 hong” nay cung cip thém
cac vi tri cho ion nguyén t6 phong xa va kim loai nang.

- Dung lugng hdp phu ctia vat liéu bentonit khi nang
tt 100 dén 600°C tang dan lén la do dién tich bé mat
tang khi nhiét do tang. Tuy nhién khi ting qua nhiét
c6 thé sé dan t6i hién tugng sap khung ciu truc va lam
cho dung lugng hap phu cua vét liéu sé giam. Ngoai ra
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khi tdng nhiét dé nung sé lam cho chi phi san xudt vat
liéu h4p phu tdng, vi vay cin lua chon nhiét do phtt hop
xét ca trén goc do tinh kinh té va kha nang hap phu
kim loai ctia vat liéu.

- Khoi lugng kim loai dugc hip phu tai viing dién tich
16n nhét ciing 16n vi ¢6 s6 lugng 16 réng cao. Khi dién
tich bé mat riéng bat dau giam sau 100°C, khoi lugng
kim loai hdp phu trén mét don vi dién tich bat dau ting
lén (Bang 5).

Bang 5. Khoi lugng chit hip phu nguyén té phong xa U
trén don vi dién tich

Nhiét on 100 | 200 | 300 | 400 | 500 | 600
nung, °C
Khéi lugng
U, ads/m? 0,22 | 0,20 | 0,21 | 0,23 | 0,43 | 0,46

4. Két luan

Két qua nghién ctiu cho thdy, dung lugng hap phu
ctia nguyén t6 phong xa va kim loai nang phu thudc
vao nhiét do hoat hoa vat liéu hap phu. Khi tang nhiét
d6 hoat héa vat liéu hip phu tit 100°C 1én 600°C sé lam
cho dién tich bé mdt vét liéu ting lén dang ké va kich
thudc 16 x0p cling ting 1én va do d6 tang kha nang héap
phu cac nguyén t6 phong xa (U va Th) va kim loai nang
(Fe va Mn) lén bé mit vat liéu cling ting dang ké. Lua
chon nhiét d¢ hoat hda vat liéu khoang sét bentonit &
khoang 500°C trong thoi gian 2 gio, viia d€ dam vat
liéu van c6 kha nidng hip phu c6 hiéu qué cac nguyén
t6 phong xa va kim loai ndng, viia dam bao tinh kinh
t€ khi dua vat liéu vao san xuat 6 quy mo cong nghiépm

bentonite. Applied Clay Science: 18.

3. International Atomic Energy Agency, 1984.
Treatment of Low and Intermediate Level Liquid
Radioactive Wastes. Technical Reports Series No. 236,
IAEA, Vienna.

STUDY ON THE EFFECTS OF THERMAL ACTIVATION ON
BENTONITE FOR RADIOACTIVE ADSORPTION

Nguyén Thay Lan’
DPinh Vin Ton

National Institute of Mining-Metallurgy Science & Technology, Ministry of Industry and Trade

Théan Van Lién

Institute for Technology of Radioactive and Rare Elements, Ministry of Science ¢ Technology

ABSTRACT

This paper presents the studies on effects of thermal activation of bentonite as absorbent for U, Th, Fe and
Mn. The study results showed that at selected thermal activation mode of around 500°C for 2 hours, bentonite
materials have an efficient adsorption capacity of radioactive elements and heavy metals and cost-saving as

taking into production at industrial scales.

Key word: Thermal activation, Radioactivity, Adsorbent, Bentonite.
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TAP CHIi

Moi truong

T
THE LE VIET VA GU1 BAI

Tap chi Méi truong ddng tdi cdc bai tdng quan, céng trinh nghién ciru khoa hoc va
trng dung c6ng nghé nham trao déi, phé bién kién thirc trong linh vu'c méi trudng.

I. Yéu cau chung
- Tap chi chi nhan nhiing bai viét chua cong bo trén cac tap chi khoa hoc, sach, bao trong
nudc va qudc té.
- Bai viét gui vé Toa soan dudi dang file mém va ban in, c6 thé gtii tryc tiép tai Toa soan
hodc gtii qua hop thu dién t. Cudi bai viét ghi r6 thong tin vé tac gia gom: Ho tén, chtic
danh khoa hoc, chtic vy, dia chi co quan lam viéc, dia chi lién lac ctia tac gia (dién thoai,
Email) dé€ 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 cau vé trinh bay
1. Hinh thiic
Bai viét bang tiéng Viét dugc trinh bay theo quy dinh cdéng trinh nghién ctiu khoa hoc
(font chii Times News Roman; ¢& chii 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ duéi 2,5 cm; 1€
trai 3 cm; 1€ phai 2 cm; cé do dai khoang 3.000 - 3.500 tti, bao gom ca tai liéu tham khao).
2. Trinh tu noi dung
- Tén bai (bang tiéng Viét va tiéng Anh, khong qua 20 tu).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac).
- Tom tat va tii khoa (bang tiéng Viét va tiéng Anh, tém tat 100 ti, ti khoa 3- 5 tir).
- Dt vin dé/ma dau
- béi tugng va phuong phap
- Két qua va thao luan
- Két luan
- Tai liéu tham khéo d€ & cudi trang, dugc trinh bay theo thi tu alphabet va danh s6 trong
ngodc vuong theo thu 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 day du theo th tu: Tén tac gia, nam xuat
ban, tén bai bao, tén tap chi, so, trang.
+ Dai véi cac tai liéu 1a sach ghi day da theo thu ty: Tén tac gia, nam xuét ban, tén sach, nha
xudt ban, noi xudt ban.
- Luu y: D61 v6i hinh va bang: Hinh (bao gém hinh vé, anh, d6 thi, so d6, biéu do...) phai
c6 tinh khoa hoc, bao dam chat lugng va thdim my, dat dung vi tri trong bai, ¢ chu thich
cac ky hiéu; tén hinh va bang phai ngin gon, du thong tin; tén hinh va s6 thu ty ghi & dudi;
doi véi bang, tén va s6 thi tu ghi & trén bang.

Noi dung thong tin chi tiét, xin lién hé
» Phong Bién tdp Tap chi Méi truong
» Dia chi: Tang 7, L6 E2, Phé Duong Dinh Nghé, phuong Yén Hoa, Cau Gidy, Ha Noi
> Dién thoai: 04. 61281446
» Fax: 04.39412053
» Email: tcbvmt@yahoo.com.vn
» Pham Dinh Tuyén - Trudng Phong Bién tdp
» Dién thogi: 0904.163630
» Email: phamtuyenpv@yahoo.com



MOT SO HiNH ANH UE HOAT DONG UA KET qua cUA
“Chuong trinh Nohién cttu khac phuc hau qua lau dai chat
da cam/dioxin do My sif dung trong chién tranh doi vdi
méi trudng va siic khoe con ngudi Viét Nam” (KHCN-33/11-15)

A Phong Thi nghié¢m dioxin A H¢ thong thiét bi thir nghiém xit ly dioxin



