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PANH GIA HAM LUGNG CLO DU TRONG NUGC MAY
TAI MOT SO KHU VUC TINH THAI NGUYEN VA TP. HA NOI
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Tran Vin An?

ht tring nudce bang clo 1a phuong phap phé bién trong san xudt nude cip & Viét Nam. Tuy nhién,

sti dung qua liéu lugng clo c6 thé gay du lugng cao trong nudc, anh hudng dén chit lugng nude
va stic khoe cong dong do hinh thanh san phdm phu nhu trihalomethane (THM:s) c6 thé gay ung thu.
Nghién ctiu nay da phén tich du lugng clo trong nudc cdp (nudc mdy) & mot s6 nha mdy cip nudc, ho
gia dinh trén dia ban tinh Thai Nguyén va TP. Ha Noi. Phuong phap phan tich clo du bing do nhanh
sti dung thudc thi o-toluidine. Két qua cho thay, du lugng clo & hiu hét mau nudc mdy (125 maiu) ndm
trong khoang 0,3 - 0,5 mg/l. Tuy nhién, khoang 20% s6 mau c6 du lugng clo cao tii 0,7 - 0,8 mg/l, vugt
tiéu chuén ctia WHO. O mdt s khu viic thudc dia ban khao sat phat hién du lugng clo thip, < 0,2 mg/l,
tham chi ¢6 7 mau chi & mtc 0,1 mg/l, khong dap ting tiéu chuan cia WHO va Viét Nam (QCVN 01-
1:2018/BYT). Miic du lugng thap nay c6 nguy co gdy tai nhiém vi sinh vat, anh huéng dén nguoi st dung.

Tu khéa: Khit tring nuée bang clo, clo du, nuéc mdy, Ha Noi, Thdi Nguyén.

1.MG PAU

Trong cac phuong phép khti triing héa hoc, khit trung bing
clo (CL)) Ia phuong phép phé bién [3]. Day la mot chat khii tring
gia thanh thép, c6 thé tiéu diét hau hét cac vi khuén giy bénh
trong nudc. Tuy nhién, khi trung bing clo ¢é thé hinh thanh
cac san phdm phu. M6t loai san phdm phu ctia qua trinh clo hoa
la trihalomethanes (THMs) dugc xem la chat gay ung thu & con
ngudi [4, 5]. P& tranh tao cic san phdm phu nay trong nudc cip,
khti tring bang clo hién da han ché st dung ¢ nhiéu nudc va cac
phuong phap khti triing khac nhu diing ozon, tia tti ngoai (UV)
dang dugc st dung phd bién hon. Cloramin la chat khii triing 6n
dinh hon va it nguy co tao ra cac san phdm phu 6 hai, tuy nhién
chi phi cao hon so véi clo [6, 7]. Cac phuong phap khac ciing c6
thé loai bé mot phan vi sinh vat nhu qua trinh keo ty, ling, loc
cai tién va loc mang.

Bén canh viéc sti dung qua liéu lugng clo khi khti tring c6 thé
dan dén du lugng cao trong nudc, gy anh hudng khong chi dén
chat lugng nudc ma con ¢ nguy co hinh thanh cac sin phdm
phu co clo gy hai cho stic khoe, néu du lugng clo thép ciing
khong ddm bdo an toan khi stt dung nudc do c6 thé tai nhiém
vi sinh vat [8, 9]. Nghién ctiu nay phén tich du lugng clo trong
nudce cdp (nudc may) & mot s6 nha may cap nudce va ho gia dinh
trén dia ban tinh Thai Nguyén, TP. Ha Noi, trong d6 so sanh du
lugng clo hoat ddng trong nudc cdp tai nha may, ho dan, lam co
s& danh gia muc du lugng clo an toan trong nudc cap sinh hoat,
giam nguy co tai nhiém khudn.

2. PHUONG PHAP NGHIEN CUU
2.1. Déi tugng, mau nghién ciiu

Tai tinh Thai Nguyén, 31 mau nudc cdp
cho sinh hoat dugc ldy tai cac ho dan thudc cac
phuong: Quang Vinh, Tan Long, Hoang Van
Thy, Quan Triéu, Tuc Duyén, Trung Vuong, TP.
Théi Nguyén va cac huyén Dong Hy, V6 Nhai,
Dai Tt va TP. Song Cong. Tai TP. Ha Noi, 94
mau dugc ldy tai 6 nha may nuéc: PV, LD, VH,
DC, ST1, ST2 va 30 ho din gan khu vuic 6 nha
may nudc G trén, xung quanh khu vic 2 nha may
nudc TM, NH (cach khoang 1 km). Céc mau
dugc ldy vao 6 - 7 dot trong khoang tui thang 1
- 8/2021. Mau nuédc dugc 14y tai diém bom lén
mang ludi 6 nha may va truc tiép voi (duong
6ng) 6 ho gia dinh.

2.2. Phuong phdp nghién ciiu

Tién hanh ldy mau theo TCVN 6663-5:2009
va do du lugng clo trong mau nudc cap theo
cac budc sau [10]: Trang 6ng nghiém thuy tinh
2 - 3 1an bang nudc voi diém ldy mau > Ly 5
- 6 ml mau nudc vao 6ng nghiém > Thém 1 - 2
giot dung dich o-toluidine - Sau 5 - 10 gidy khi
mau vang xudt hién 6n dinh > So mau cta 6ng
nghiém véi Thang mau clo du - Poc két qua.
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KET QUA NGHIEN CUU

Nguyén ly ctia phuong phap do nhanh clo du trong
nudc cap sinh hoat bang thudc thit o-toluidine (cua
Sigma-Aldrich): Thu6c thli o-toluidine trong axit
clohydric phan tng véi clo ty do c6 trong nudc tao
thanh dung dich c6 mau vang:

NH, NH,
©/CH3 Cl, (aq.) cl CH
o-toluidine Cl

Cudng do mau vang ty ¢ véi ham lugng clo du
trong mau theo thang mau duéi day:
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L I SENENEN

A Hinh 1. Thang mau chudn xdc dinh clo du trong nuéc
cdp sinh hoat bang thudc thii o-toluidine (don vi: mg/l)

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan tich ham lugng clo du tai khu
viic Thdai Nguyén va TP. Ha Noi

Két qua khéo sat, phén tich clo du tai cic dia diém
h¢ dan nghién ctu khu vuc cta tinh Thai Nguyén va
TP. Ha Noi dugc chi ra & Hinh 2 va 3.

Hinh 2 cho thdy, lugng clo du & hau hét cac diém
khu vyc huyén Pha Luong va phuong Ttc Duyén &
TP. Théi Nguyén déu ndm trong

tiéu chudn cho phép cta B6 Y e

TRONG LINH VUC KHOA HOC MOI TRUGNG

3.2. So sanh du lugng clo 6 nha mdy nudc va khu
hé din

Dé danh gid miic d6 gidm ham lugng clo du trong
nudc cap khi bom cép ti nha may 1én mang luéi dén
cac ho dan, da tién hanh phén tich ham lugng clo du
tai cdc nha mdy va ho dan sti dung nudc & xung quanh
trong ban kinh khoang 1 km (Hinh 4 va 5).

Két qua Hinh 4 (a) cho thdy, tai cdc nha may,
khoang clo du dao dong kha Ioén tu 0,4 - 0,9 mg/l,
déu dép ting tiéu chudn cta Viét Nam, trong d6 nha
may nuéc VH c6 khoang gia tri 6n dinh nhat. Hinh 4
(b) thay ro6 sy giam ham lugng clo du khi nudc dugce
van chuyén trong mang luéi cdp dén cdc ho dan xung
quanh. Mtc giam tuong tu ¢ nha mdy nudc PV va
bC, trong khi nha may LD va VH cé mtic giam nhiéu
hon dang ké (tti 0,7 - 0,8 xudng chi con 0,2 - 0,3 mg/1).
Nguyén nhan cé thé ngoai khoang cich tit nha may
dén ho dan con do thdi diém 14y méu, do vi nhiét do
khdc nhau c6 thé anh hudng ham lugng clo du trong
nudc cdp sinh hoat.

Két qua Hinh 5 cho thé{y, qua 7 dgt phan tich, ham
lugng clo du & nha may ST1 khé 6n dinh & miic 0,7
mg/l dap LIng yéu ciu dam bao an toan. O nha méy
ST2, két qua do 4 dgt sau c6 ham lugng thap hon (0,5 -
0,6 mg/1), tuy nhién van nam trong ngudng cho phép.
Ngoai ra, tai cac ho din, ham lugng clo du cting kha
cao, tuong tu nhu & nha may trit mét s6 dot & ST1_N
(dgt 1,4) vadgt4,7 6 ST2_N.

I ——

té (QCVN 01-1:2018/BYT), 0,2 09 084 083
- 1,0 mg/l. Nhin chung, da s6 & @
céc khu vuc 14y miu déu dudi B g *‘D's;; _____ L U_mm!_ _____ =
0,5 mg/l, tuy nhién c6 5 - 6 mau co0a o3 |°7 03, %Iq 03
¢ muc xdp xi 0,2 mg/l va 5/31 fj > ] 203 | | foaryhas : U‘”‘ — ]
¢ mtc clo thap 0,1 mg/l - day o r Ii I 1 I 1 I BRR |
la muc c6 nguy co tdi nhiém ?Ffﬂ{““;??gziﬂiitﬂﬁﬂaﬂﬂ g o
khué{ncao,gé%rryﬁirochonguéii FRerEEERErzzEERER RS EF
st dung. K§ hi¢u miu

& khu vyc Ha Noi cc khu A Hinh 2. Ham lugng clo du 6 cdc diém ldy mdu
vic ldy mau c6 lugng clo du ho dan trén dia ban tinh Thdi Nguyén
cao, khoang 50% s6 mau c6 ham
lugng clo du trong khoang i1 0,5 S ———— "
- 0,8 mg/l vugt qué tiéu chuin 3 RROR, SHNE
ctia WHO (0,2 - 0,5 mg/1). Chi 07 06 0508 0 QCV”
¢6 3/24 mau & khu vyc nay c6 ﬂow-——” o:r - ---w“
lugng clo du nhé hon 0,2 mg/l, :'E“’ ol i
thdp nhdt 1a 0,1 mg/l c6 thé gay ¢ °" ‘I"' e
tai nhiém vi sinh vat. Mtic clo du
cao nhat do dugc la 0,8 mg/l & ‘5\\@\* S S TS \e""“xf’\x\*%\*'x\“'

ho dan la cao so véi quy dinh cta
WHO, tuy nhién van dat ngudng
0,2 - 1,0 mg/l theo QCVN 01-
1:2018/BYT.

Ky hiéu miu

A Hinh 3. Ham lugng clo du & cdc diém ldy mau hé dan
khu viic TP. Ha N¢i xung quanh nha mdy nudc TM va NH
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Ham luong clo du tai mét s6 nha may cap Him luong clo du tai nha may vi hé din
nurde trén dia ban Ha No1 qua 7 dot khao sat bén ngoai (thang 8/2021), mg/1
1 1 ———————————————————— -
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. PV LD VH  BC El PV PV.N LD LO_N VH VH_N BC BC_N
A Hinh 4. Két qud do ham lugng clo du trong nudc cdp tai mot s6 nha mdy khu
vuc TP. Ha N¢i (a) va so sdnh giita nudc trong nha mdy va tai ho dan (b)
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A Hinh 5. Két qud phan tich ham lugng clo du ctia 7 dgt 1dy mdu tai nha mdy ST1,
ST2 va khu xung quanh (ti thdng 1 - 6/2021)
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A Hinh 6. Két qua phan tich ham lugng clo du tai nha mdy
va cdc ho dan bén ngoai (dot ldy mdu thdng 8/2021)

Hinh 6 cling cho thiy mtc gidam kha r6 rét ham
lugng clo du & cac diém ldy mau bén ngoai nha mady.
Ham lugng giam ti 0,7 xudéng con ti 0,4 - 0,5 mg/l
6 nha may nudc ST1 va tu 0,6 xuéng con 0,4 mg/l &
nha may nudc ST2. Tuy nhién, & tit cd cac vi tri, ham
lugng clo du vin nam trong ngudng cho phép theo
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QCVN 01-1:2018/BYT. Két qua nay ciing tuong dong
v6i mot s6 két qua dugce cong bo ¢ Viét Nam, trong do
héu hét cic mau nude cép cho sinh hoat déu dat thap
hon nguéng trén nhung thuong khoéng dat ¢ ngudng
dudi, du lugng clo thdp hon khong du dé dam bao
khong téi nhiém khuén [1, 2].



KET QUA NGHIEN CUU TRONG LINH VUC KHOA HOC MOI TRUONG

4. KET LUAN

Du lugng clo trong nudc cip & cac hd dan trén dia
ban nghién ctu thudc tinh Thai Nguyén c¢é mic thép,
trong khoang 0,1 - 0,5 mg/l. Khoang 20% s6 mau cé
ham lugng clo thdp hon 0,2 mg/l, dic biét 7 mau ham
lugng & mtic 0,1 mg/l c6 nguy co tdi nhiém vi sinh vat,
anh huéng dén stic khoe ngudi st dung. O ngudng
trén, tit cd cac mau déu ddp dng QCVN 01-1:2018/
BYT, tuy nhién so véi tiéu chudn ctia WHO, 4/31 mau
vugt (> 0,5 mg/l).

Két qua xac dinh du lugng clo trong mau nudc &
mot s6 nha may cdp nuéc TM, PV, LD, VH, DC, NH,
ST1 va ST2 trén dia ban TP. Ha Noi c6 gia tri tu 0,5 -
0,8 mg/l, dap ting QCVN vé nudc sach cho dn udng,
tuy nhién du lugng nay van cao hon so véi tiéu chuidn
ctia WHO. Ngoai ra, thay rd su giam ham lugng clo du
& cac dia diém ngoai nha may (ho dan), méc du mic
giam nhin chung van nam trong khoang quy dinh, tri
3 h6 & gdn nha may VH, LD va ST2m
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ASSESSMENT OF CHLORINE RESIDUE IN TAP WATER
AT SOME AREAS IN THAI NGUYEN AND HA NOI CITY

Nguyen Thi Ha", Tran Van An? Nguyen Thu Uyen'
Nguyen Xuan Thi Lam', Tran Hai Yen', Ngo Van Anh'
'Faculty of Environmental Sciences, University of Science,
Vietnam National University, Hanoi
’Hanoi Center for Disease control
ABSTRACT

Disinfection of water with chlorine is one of the popular methods in the production of supply water in
Vietnam. However, using an overdose of activated chlorine can cause high residues in water, affecting water
quality and public health due to the formation of by-products such as trihalomethane (THMs) causing cancer.
In this study, chlorine residues in supply water (tap water) were dertermined in some supply water plants
and households in Thai Nguyen province and Hanoi city. Rapid measurement using o-toluidine reagent was
applied to identify residual chloride content. The results showed that chlorine residues in 125 samples of tap
water were mostly at about 0.3 - 0.5 mg/l. However, about 20% of samples had high chlorine residues ranged
0.7 - 0.8 mg/l, specially in supply water plants that exceed WHO level. In some studied areas, it was found low
chlorine residues, < 0.2 mg/l, even 7 samples at 0.1 mg/l level that does not meet the standards according to
both WHO and Vietnam (QCVN 01-1:2018/BYT). These low level of chlorine residues can cause re-infection
of microorganisms and affect on the public health.

Keywords: Chlorination, chlorine residue, tap water, Ha Noi, Thai Nguyen.
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