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Tom tat

Nghién citu mét so két qua quan tric PAHs téng va cdc thanh phdn hitu co cia PAHs, mét chdt trong dé la chdt
gdy nguy hai ddc biét. Do do, cin thiét hiéu ré phin bé PAHs va thanh phdn cia chiing trong biin kénh rach tai
d6 thi. Két quad quan trdc cdc thong s6 chi thi 6 nhiém (pH, NH,, H_§S, E.coli) trong biin kénh rach, trong thdng
11 dén thdng 12, ti 2019 t6i 2024, trén 10 luu viic cia TP. H6 Chi Minh (TP. HCM). Cdc kénh c6 nong d6 NH,
cao 6 tdng mdt trong khi H.S cao hon 6 tdng ddy, ham lugng NH, tii 1.500 - 2.500ppm NH, 6 tdng ddy, 1.600 -
2.700ppm NH, 6 tdang mdt; H.S c6 nong dé ik 1.400 - 2.400 ppm H_S & ting ddy va tit 1.600 - 2.600ppm H,S &
tdng mdt. Bén canh dé, PAHs c6 nong dé cao tdp trung 6 Nam Tham Luong 1, 2 va 3 (Téng PAHs >8.000ug/kg,
dong thoi véi NH, va H,S cao (>8.500ppm). O mot s6 kénh E. coli vigt troi hon hdn (>105 MPN/100ml) trong
khi noi khdc thdap hon khd nhiéu (<102MPN/100ml). Tt két qua nghién citu trén cho thdy, bin kénh rach cin
xt ly va gidm sdt PAHs trong bin sau xit ly nham gidm nguy cd lay lan ngoai moi trudng ty nhién.

Tii khéa: PAHs, bin kénh rach, 6 nhiém hitu co, E.coli, NH, H.S.

Ngay nhdn bai: 2/6/2025; Ngay siia chiia: 16/6/2025; Ngay duyét ddng: 23/6/2025.

PAHs and some organic substances in canals sediment
of Ho Chi Minh city

Abstract

Investigate the findings related to PAHs monitoring and the organic components of these pollutants, which
are particularly hazardous substances. Hence, it’s crucial to comprehend the distribution of PAHs and their
constituents within the canal sediment in urban locales. The monitoring findings of pollution indicators—
such as pH, NH,, H,S, and E.coli-within canal sediments from November to December spanning 2019 to 2024
across ten basins in Ho Chi Minh City. The canals exhibit elevated concentrations of NH_ in the upper layers,
while H_S levels are more pronounced in the bottom layers; specifically, NH_ levels range from 1,500 to 2,500
ppm at the bottom layer and 1,600 to 2,700 ppm at the surface layer. H,S concentrations register between
1,400 and 2,400 ppm at the bottom and from 1,600 to 2,600 ppm on the surface. Moreover, PAHs are found
in particularly high levels in Nam Tham Luong sections 1, 2, and 3 (with total PAHs exceeding 8,000 ug/kg),
alongside significant NH, and H.,S concentrations (greater than 8,500 ppm). Some E. coli readings in certain
canals are notably high, surpassing 105 MPN/100ml, whereas other locations report much lower counts of less
than 102 MPN/100ml. The contamination extends beyond the natural boundaries.

Keywords: PAHS, canal sediment, organic contamination, E.coli, NH » HS.

JEL Classifications: Q51, Q52, Q53.

1. DAT VAN PE

PAHs trong bun gay doc cho sinh vat day nhu giun,
dong vét thidn mém, lam gidm da dang sinh hoc, cé
nhiéu kha ning phat tan vao nuéc khi gdp mua 1én
hay nao vét kénh [1]. Dac biét, kha nang gay doc cho
ngudi duge ghi nhin tu cic cong trinh nghién ctu
ctia Ann Olsson, 2022; Yu Ni, 2024 nhu gay ung thu,
ddc t6 than kinh [2][3]. PAHs theo Zhiyang Liu, 2015;
Chee Kong Yap, 2022 thudng tich luy trong kénh rach
do thi [4][5]. Hién nay, trong nudc van con it di liéu
vé PAHs trong bun ciing nhu méi tuong quan véi cac
chét chi thi 6 nhiém khac. Do d6, cdn ndm rd phan bd

ctia PAHs trong bun d€ c6 thé tim ra phuong huéng
kiém soat va quan ly chit ché hon. Theo Bdo cdo quan
trac chdt lugng bun thai TP. HCM nam 2021 bun phét
sinh tt hoat ddong duy tu, nao vét hé thong thoat nude
[8]. TP. HCM ndm & vung ha luu hé théng song Pong
Nai, c6 mang lu6i song ngoi, kénh rach khé chéng chit
nén day la bé chia bun khdng 16 ciing cic chit luu
trd trong bun. Ngoai PAHs, cic chi thi 6 nhiém khac
nhu pH, NH,, H,S va E.coli ciing can dugc kiém soat.
Day 1a cdc thong s6 chi thi tinh trang 6 nhiém moi
trudng va cé tac dong t6i suc khoe con ngudi ciing
nhu hé sinh thai [10][11][12]. Ngudn phat sinh NH,

50 | TAP CHi MOI TRUONG | CHUYEN BE 11/2025



va H,S tli cdc hoat dong ctia vi sinh vat
phén gidi, dic biét trong diéu kién yém
khi hodc bai tiét ctia sinh vat [6][7]. Viéc
tich tu ctia cdc chit nay cd thé 1am ting
tinh doc hai cho bun thai, dic biét 1a hé
sinh vat nuéc. Trén co s& nhiing nghién
cliu trudc, nghién ctiu nay tép trung cac
di liéu vé PAHs, pH, NH,, H,S va pH,
ti d6 danh gia ndng do cua PAHs trong
10 luu vyc cua TP, dong thoi xdc dinh
cdc mdi tuong quan gitia nhiing thong s6
nay, huéng t6i cung cdp thém tinh hinh
PAHs trong bun kénh rach tai TP. HCM.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phdp ldy mau thuc dia

Déi tugng nghién ctiu la 10 luu vyc
thoat nudc cta TP. HCM, bao gém: (i)
Luu vyc Nam TP dia hinh thép; (ii) Luu
vic Tay TP hé thong kénh rach ching
chit; (iii) Luu vic Bén Nghé Quéan 4: Khu
do thi c6 mat do dan s6 cao; (iv) Luu vuc
Bic Tau Ha: Khu vic d6 thi hda lau doi;
(v) Luu vyc Tan Héa - Lo G6m; (vi) Luu
viic Nam Nhiéu Loc; (vii) Luu vyc Bic
Nhiéu Loc: La phéan phia Bic ctia luu vuc
Kénh Nhiéu Loc - Thi Nghe; (viii) Luu
viic Dong TP; (ix) Luu vic Nam Tham
Luong; (x) Luu vuc Bac TP [9].

Thyc hién 14y mau bun thudc 10 luu
viic 14y tii thang 11 dén thang 12 cic nam
2019 t6i 2023 theo chuong trinh quan ly
chét lugng bun cta hé thong kénh rach
TP. HCM: moi luu vuc 1y mau tai 3 vi

Bang 1. Vi tri ldy mau quan tric
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Hinh 2. Luu viic Bic Tau Hii, Bén Nghé -
Qudn 4, Nam TPB, Tan Hoa- Lo Gém va Tay TP

Ky . Toa do 14y mau
STT | ../ Luu vuc khao sat - = -
hiéu Mau 1 Méu 2 Méu 3
1 [ v1 [LuuvicNamTP 1188684.74 - 603955.88 | 1179533.20 - 603141.03 | 117939622 - 612170.23
2 | Lv2 |Luuvyc Tay TP 1193298.12 - 594600.88 | 1189731.12 - 593424.19 | 1195969.34 - 590492.27
3 | Lvs é‘i‘;gic Bén Nghe 1192806.52 - 603266.18 | 1190962.63 - 603178.54 | 1189333.16 - 604281.63
4 | Lv4 |LuuvycBicTauHi  [1190314.86 - 598983.49 | 1188923.51 - 598163.98 | 1189174.03 — 601096.85
5 | Lvs IL“;“G‘;‘;CI dan Hoa - 1192932.37 - 597315.74 | 1191094.72 - 596649.57 | 1188715.94 - 596612.70
6 | LV6 | Luu vyc Nam Nhiéu Loc [ 1193589.66 - 602758.19 | 1193169.78 — 599208.49 | 1192041.83 — 599937.56
7 | LV7 | Luuvyc Bac Nhiéu Loc | 1194406.58 - 599089.19 | 1195753.19 - 601348.45 | 1194844.67 - 604701.77
8 | Lv8 |Luuvyc Pong TP 1199976.95 - 609537.53 | 1196371.79 - 61180161 | 1193180.29 - 607472.77
9 | vo [LuuvycNam 119541498 - 59474052 | 1197385.21- 602516.40 | 1196417.67 — 60511092
Tham Luong
10 | 110 | Luu vyc Bic TP 1201923.71 - 594424.44 | 1219039.22 - 58876553 | 1213112.18 - 580227.37
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Béng 2. Phuong phéap 1dy mau

THONG SO REEONEER sop LOD
US EPA Method 9040 C & US | Hiéu chudn: St dung dém pH 4.01,
pH EPA Method 9045 D 7.00 va 10.01 (hiéu chudn 3 diém). bt
NH, SMEWW 4500 NH, C:2017 | Chudnbi theo shz‘gi‘jgtgﬁgphw“g 0.004 mg/L
Phuong phap
H,S TK SMEWW 4500 S2-: 2017 Methylene Blue Colorimetric, 0.005-0.05 mg/L S§*
tuén tha theo phuong phap
E.coli TCVN 9246-2021 Tuén tha 4 budc theo phuong phap 1MPN/100ml
Céc hgp chit PAHs:
Acenaphthen
Acenaphthylen
Athracen
Benzo[a]anthracen
Benzo[e]pyren PR
Chrvren uén bi mau
Dibenzo[a l}:;anthracen 32 Ellji ﬁitigj 22:88 L)i tri?h béfl g Soxhlet 01-10 pefkg

’ Phan tich bang GC-MS

Fluroanthen US EPA Method 8270D

Fluoren
2-methylnaphthalen
Naphthalen
Phenathrene
Pyrene

tri, m6i vi tri 1dy 3 mau dai dién. Tai mdi vi
tri (thudc tiing luu vic) 1dy 3 mau va tron déu
thanh 1 mau duy nhit dai dién cho vi tri 14y
mau. D6i véi mdi luu vuc, trdn déu cic mau
tai 3 vi tri thanh 1 mau duy nhit dai dién cho
luu vyc can khéo sat. Viéc 1dy mau, bao quan
mau, do siu ctia cac tAng, tin suit 14y miu caa
bun tudn tht theo quy dinh cta Viét Nam [13]
[14][15][16].

Tai cac luu vyc cac chi tiéu duge phan tich,
tap hop dii liéu va dung phdn mém Sigma Plot
nhdm so sanh, ddnh gid viéc phan bd cic chi
tiéu trén toan TP.

Toa do cic diém ldy mau dugc thé hién &
Bang 1. Ranh gidi phan chia cac luu vuc khao
sat dugc thé hién ¢ Hinh 1 va Hinh 2.

2.2. Phuiong phdp ldy méau va phén tich mau

Mau bun kénh rach dugc 14y theo phuong
phap trong TCVN 6663-13:2000 va TCVN
6663-15:2004. Céac thong s6 va phuong phap
phén tich dugc thé hién & Bang 2.

2.3. Thu thdp va xii Iy s6 liéu

S6 liéu theo doi dugc tinh todn phdn mém
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Hinh 3. Nong do H,S trong biin kénh TP. HCM
Nguon: tii két qua phan tich cuia nhém nghién ciiu

Microsoft Excel. Phin tich ANOVA va hé s6 tuong quan trén
phan mém Sigma plot 11, d¢ tin cdy dugc lua chon la 95%.

3. KET QUA VA THAO LUAN

3.1. Ham lugng H_S trong biin kénh TP. HCM

Noéng do H,S trong bun kénh rach tang mat va tang ddy tai
kénh rach TP. HCM dugc trinh bay trong Hinh 3, H,S & ting
day luon cao hon tdng mat cho théy, diéu kién ky khi thiéu oxy.
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Bang 3. Ba khu vuc dugc chia theo nong do H_S tich liry

Khu vuc H,S ting mat (ppm) | H,S ting day (ppm) Nhén dinh tit két qua nghién ciu
Khu vyc A 20 80 O nhiém hitu co cao tli nudc thai sinh hoat.
(vi dy: Nhiéu Loc) Dong chay chdm, G dong tram tich.
g chay 8
Khu vuc B <10 30 P4 qua cdi tao, luu thong nudc tét hon
(vi du: Tan Héa) It tich tu vat chit hiiu co.
Khu vic C Gan khu cong nghiép/chg,
(vi duy: ~50 >100 nhiéu chit thai giau luu huynh.
Vam Thudt) Thiéu oxy trdm trong.

Bién dong manh gitta cac khu vuc, tu
dudi 10 ppm dén hon 100 ppm. Két qua
quan trac c6 thé chia thanh 3 khu vic
theo nong do H_S tich Ity theo Bang 3.

3.2. Nong do NH, tai kénh rach
TP. HCM

Néng do NH, trong bun ting mat
va tang day tai kénh rach TP. HCM
dugc trinh bay trong Hinh 3. NH; &
tang ddy luon cao hon tdng mat do tich
tu chét hiu co phan huy trong diéu
kién ky khi. Mot s6 kénh c¢6 NH; ting
day vuot trdi (gdp 2-5 lan tidng mat),
dac biét & cudi truc (kénh khu vuc
phia Dong). Di€u nay c6 thé do mot
s6 nguyén nhan nhu: cudi mua mua
(thang 11) nén lugng mua giam, it pha
lodng NHj; nhiét do cao (~28-30°C)
thic ddy qud trinh ting t6c do phan
hty hitu co sinh ra NH;; 16p tram tich
day tré thanh “kho chida NH;” do thiéu
dong chay rta trdi; pH > 7: Moi truong
kiém thic d8y chuyén héa NH,* hinh
thanh NH; (dang doc hon).

3.3. E.coli trong cdc kénh rach
TP. HCM

Mat do E. coli trong buin kénh rach
TP. HCM dugc trinh bay trong Hinh
5. D6 thi cho thdy, c6 sy chénh léch
16n gitta cac khu vuc, tii mtc thap
(~10*> MPN/100ml) dén rat cao (>10°
MPN/100ml) va khac biét ting mat -
tidng day, E. coli thudng cao hon 6 tdng
day do tich tu tram tich va di€u kién ky
khi thuan 1gi cho vi khu4n ton tai [17].

Bang 5 cho thdy, sy khac biét vé€ mét
dd E.coli trong bun tai mot sé kénh
rach TP. HCM, tép trung cao & khu
vic Rach Vam Thuat va kénh Tan Hoéa
- Lo Gom.

Nguén: Két qua phan tich ciia nhom nghién ciiu
Bang 4. So sanh nong d¢ NH, giiia cac khu vuc

Khu NH; ting = NH; ting Nhan dinh
vic | mat (ppm) day (ppm) tit két qua phén tich
- O nhiém ti nudc thai sinh hoat,
Khu » n
B ~0.5ppm = ~2.0 ppm ‘ it luu thong.
’ - Tram tich giau protein phéan huy.
Khu - Cdi tao mot phan, dong chay t6t hon.
vicB ~0.3ppm  ~1.2ppm - Tt tich tu chét hiiu co.
Kh - Gan khu céng nghiép/chg,
u oy L2 R
~0.8ppm = >3.0 ppm nudc thai giau dam.
viic C P P \
: - Lang dong tram tich lau ngay.

Ngudn: Két qua phan tich cuia nhém nghién ciiu
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Hinh 4. Nong do NH, trong tdng mdt va tdng ddy bun kénh rach TR HCM
Nguon: Két qud phan tich cria nhém nghién ciiu

i = s ® E.colitang da
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Hinh 5. E.coli trong bun kénh rach TP. HCM
Nguén: Két qua phan tich ciia nhom nghién ciiu
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NGHIEN CUU

Bang 5. So sanh E.coli & mdt sd cac khu vuc

E. coli tang mat E. coli tang day A A
Khu vye (MPN/100ml) (MPN/100ml) Nguyén nhan
Nudc thdi sinh hoat tii khu dan cu dong diic.
A oA A 4 5 3
L I 10 >10 Trdm tich tich tu lau ngay, it dugc ngo vét.
Kénh Tin Hoa- 10° 10° Dd qua cdi tao mot phdn
Lo Gom Dong chdy t6t hon so véi kénh khdc.
. . Tiép nhan nudc thdi tii khu cong nghiép, chg
& 6 4 5 5
R Vs T 10 ~10 Luu lugng nuide chdm, 1 dong chdt 6 nhiém.
Kénh Té/ 5 3 Xa ngudn xd thdi truc tiép.
Thudng Thanh <10"MPN ~10"MPN C6 hé thong thodt nudc tuong doi tot.

3.4. Méi tuong quan giita
NH, va H,S 6 bin ddy kénh rach
TP. HCM

Moi tdong quan gitia NH,
va HS & bun ddy kénh rach
TP. HCM dugc trinh bay trong
Hinh 6.

D& thi thé hién ndng do NH,
(mau cam) va H,S (mau xanh)
tai cadc kénh rach khac nhau cho
thdy, khong c6 tuong quan tuyén
tinh r6 rang gitta hai chi s6. Mot
s& kénh (vi du: Vam Thuét) co
cd NH; va H,S cao, c6 thé gay
ra do ngu6n 6 nhiém hén hop.
Kénh Tan Héa - Lo GOm c6
NH; cao nhung H,S thép, cé thé
do uu thé phan hty hiéu khi (it
sinh H,S). Mot s6 kénh khac c6
H,S cao nhung NH; trung binh,
phan anh diéu kién ky khi manh.

3.5. Méi tuong quan giiia
NH, va E.coli trong bin kénh
rach TP. HCM

Moi tuong quan gifia NH,
va E.coli tding mat ctia bun kénh
rach TP. HCM dugc trinh bay
trong Hinh 7.

Moi tuong quan NH; - E.
coli thé hién 16 rét, tuy nhién két
qua chi thé hién trong diéu kién
mua mua cudi ky (thoi diém 14y
mau). Cé sy chénh léch 16n gitia
cac kénh. Mot s6 khu vuc cé E.
coli vugt troi hon hin (vi du: Lg
MPN/100ml > 10.000), trong khi
ndikhac thip hon. Cackénh nhu
Vam Thuat va Nhiéu Loc cé chi

Nguon: Két qua phan tich ciia nhém nghién ciiu
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Hinh 6. Moi tuong quan giiia NH, va H.,S 6 biin day kénh rach TP. HCM
Nguon: Két qua phan tich ciia nhém nghién ciiu
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Hinh 7. Moi tuong quan gitia NH, va E.coli tdng mdt ciia bin kénh rach

TP. HCM
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s6 cao nhdt, phan anh nguén

6 nhiém én dinh (vi du: nuéc - PAHs trong biin céc kénh rach Thanh phd Ha Chi Minh -
& 1000 10
thai sinh hoat lién tuc). Diéu
ndy c6 thé do mat do dan cu - "
khéc nhau hodc hiéu qua xti ly k[ *
nudc thai tai tling khu vuc. B +[7
Thang 11 & TP. HCM ” . + "
thudng chuyén tii mia mua oooe. i 0
sang kho. Lugng mua giam  **=* e 1 w0
N % L. o . . = Benzaalanttracens {
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.2 PN 2 ~ \ = Ghryseng 500 50
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coli ton tai, trong khi d6 NH;
it bi bay hoi hon so v6i mua
kho (thang 3 - 4).

3.6. Danh gid hién trang
6 nhiém PHAs trong bun thdi
tai khu vic nghién ciiu

Nong do PAHs trong
bun cac kénh rach TP. HCM
dugc trinh bay trong Hinh
8. Nong do PAHs bién dong
khong déng déu: O mot s6
vi tri (vi du: Nam Tham
Luong 1, Nam Tham Luong
2, Nam Tham Luong 3) c6
ndéng do PAH téng cao hon
rd rét so vé6i nhiing noi
khéc, cho thdy 6 nhiém cuc
b6 nghiém trong. Nguyén
nhin c6 thé do hoat dong
cong nghiép, xa thai; giao
thong déng duc (PAH phat
sinh ti khi thai xe); chat
thai sinh hoat (d6t rac,
nudgc thai khong qua xt ly). ~ .

Hinh 8 phdn énh 0 TP HCM cdn tién hanh nao vét dinh ky cdc kénh rach nhdm gidm thiéu 6 nhiém

nhiém PAHs (Nam Tham
Luong 1; Nam Tham Luong 7.100ug/kg va khong dong déu & cac kénh TP.HCM, doi hoi hanh dong cu
2, Nam Tham Luong 3 déu thé tling khu vic. Nén vu tién xt 1y cac diém c6 PAHs t6ng cao, dic biét chu
trén 8.500ug/kg) va vugt ynhém PAH nguy hai gom Benzo[a]pyrene; Benzo[a]anthracene; Benzo[b]
ngudng nguy hai so vdi fluoranthene; Benzo[k]fluoranthene; Chrysene nham giam rai ro moi trudng
QCVN 43:2017/BTNMT la va stc khoe cong dong.

Hinh 8. PAHs trong bim cdc kénh rach TP. HCM
Ngudn: Két qua phan tich cuia nhém nghién ciiu
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NGHIEN CUU

¢

4. KET LUAN

Két qué nghién ctu cho théy, cic kénh 6 nhiém
c6 sy khdc biét gifia tang ddy va ting mit. NH, cao
& tang mat trong khi H,S cao hon & ting day, cu thé
ham Iugng NH, tif 1.500 - 2.500ppm va NH, & tang
déy, 1.600 - 2.700ppm NH, & tang mdt; H,S c6 nong
do tir 1.400 - 2.400 ppm H,S & tang ddy va tli 1.600
- 2.600ppm H,S & ting mdt. Bén canh do6, PAHs c6
noéng do cao tap trung & Nam Tham Luong 1, Nam
Tham Luong 2, Nam Tham Luong 3 (n6éng do t6ng
PAHs >8.000ug/kg, dong thsi véi NH, va H,S cao
(>8.500ppm). O mdt s khu vuc E. coli vugt trdi hon
hin (>105 MPN/100ml) trong khi noi khéc thip hon
kha nhiéu (<102MPN/100ml), néng d6 E.coli cao cho
thdy, tinh trang vé sinh trong khu vyc can kiém soat
nghiém ngdt hon. Nghién ctiu chi ding lai két qua
quan trac trong miia mua nén chua cé sy so sanh gitia
2 mua trong chudi ndm lién tuc, dong thoi xdc dinh
quy luat ctia sy tich ty, lan truyén.

T cdc két qua nghién ctiy, kién nghi cic nha quan
ly c4n tap trung ra soat nguodn thai & cac khu vuc cé
nong do NH,, H_S, E.coli cao cting nhu PAHs. Can tién
hanh nao vét dinh ky cac kénh rach nham giam tich lay
céac chét do diéu kién ky khi kéo dai. Bong thoi can co
nhiing gidi phép xt ly PAHs bdng cdc phuong phép két
hgp 1y hod sinh nham loai bo triét d€ PAHs trong bun,
tranh lan truyén 6 nhiém ra mdi trudng xung quanhm
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