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De xuat giili phap xu ly m()t so chat a nhh~m 
d~c bi~t trong nuoc m~t cung cap nhu cau 
sinh hoat o nuoc ta • 

Proposal for solutions to treat certain specific pollutants in surface water supply for 
domestic use in our country 

> TS NGUYEN VAN HIEN 
B<? mon Cong ngh¢ co di~n, Khoa KTHT & MTBT, Truong B9i h9c Kien true Ha N9i 

TOM TAT 
Trong nh rrng nam gan day. mot so song a Viet Nam bi o nhiem 
mot so chat d~c biet. anh huang tcri day chuyen cong nghe xu 
ly nucrc cap CU8 cac nha may nucrc Va SlrC khoe CU8 ngu[ri dan. 
Cac chat o nhiem dac biet phat sin h do Ia kim lo9i mangan. sat. 
asen. tffng nitcr ... v.v. Co hai nguyen nhan gay EJ nhiem nguon 
nufrc mat. do Ia do trong qua trlnh chuy~n dong cua dOng chay 
da bao mOn. cuon trii i dia chat co chua cac thanh phan ii nhiem 
cac chat dac biet va do nguon phat sinh nuuc thai cong nghiep. 
nuuc thai sinh hoet cua con ngurri chua qua xii ly. xa thang vao 
nguon cac song. Viec phat hien va dua ra cac giai phap phOng 
ngCra. giai phap Xlr ly loei bo cac chat dac biet Ia cap thie't. 
mang trnh thiJc tien cao. 
TLJ' khoa: Chat EJ nhiem dac biet Xlr ly nuuc cap. 

ABSTRACT 
In recent years. several rivers in Vietnam have been contaminated by 
certain specific pollutants. affecting the water treatment processes 
of water treatment plants and the health of the population. These 
particular pollutants include manganese. iron. arsenic. total nitrogen. 
and more. There are two main causes of surface water pollution. 
Firstly. during the flow of the rivers. erosion and transportation of 
geological materials containing these specific pollutants occur. 
Secondly. industrial wastewater and untreated domestic wastewater 
are directly discharged into the rivers. Detecting and implementing 
preventive measures. as well as solutions to eliminate these specific 
po llutants. are crucial and highly practical. 
Key word: Special pollutants; water treatment. 
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1. T6NG QUAN HI EN TRANG NGU6N NliCtC SONG 0 NHI~M 
c HAT £>~c BI~T vA cONG NGH~ xU' L v 

1.1. Khcii quat m9t s6 song II mluc ta co dau hi~u b! 6 nhiem 
ccic chat c1iic biet 

Nuoc ~ong ·bi nhiem cac chat d~c bi~t, d6 Ia nhung chat gay 
anh huang try'c tiep toi sl.ic kh6e cua con nguoi khi tiep XUC va Slt 

di.,Jng trong an uong sinh ho9t hang ngay (nhu asen, keo sih hvu 
CCI, keo mangan hli'u co, chat hli'u co chlia nito ... ). Duoi day c6 the 
li~t ke m¢t so song c6 dau hi~u o nhiem ctk chat d~c bi~t: 

- Nuoc song nhiem chat asen (As): o nuoc m~t. asen ton t9i o hQ'p 
chat h6a tri (As+3). Theo kinh nghi~m khao sat thy'c te trong qua trlnh 
nghien CUU, chuyen giao cong ngh~ xu ly nuac cap cho cac dy' an t<;~i 
khu cong nghi~p Vsip - Thuy Nguyen - Hai Phong va Nong Son -
Quang Nam, cho thay song Gia va song Thu Bon bi o nhiem chat d~c 
bi~t nay. Nguyen nhan chu yeu Ia do nuac thai san xuat cua Glc nha 
may khai thac qu~ng vang t9i dau nguon cac con song. Ham luqng As 
t9i song Gia Ia 0,02mg/1; song Thu Bon Ia 0,03mg/l (chi so cho phep < 
0,1 mg/1) (Ngu6n: toe gia va nh6m nghien cUll thljc hi~n khdo sat va thiet 
ke nhQ may nuoc mqt cong suat 1 O.OOOrnJ lngay cap cho khu c6ng nghi~p 
VSIP Hoi PhOng va 400m3/ngay cap cho khu cong nghi~p Nong San 
Quang Nom) [1; 3; 5]. 

- Nuac song nhiem chat mangan (Mn): mangan ton t9i trong 
nuoc m~t o d9ng hqp chat keo huu CCI, o tr9ng thai blnh thuong, 
voi luqng oxi w do trong nuoc khong 0 xi h6a het cac hqp chat 
nay. Qua khao sat thay rang t9i song Re- Hai Phong, ngu6n nuac 
song chfnh cilp cho nha may nuoc An Duong (cong suat 
200.000m3/ngay), nha may nuoc V~t Cach (cong suat 
17.000m3/ngay) bj nhiem hqp chat man.gan, ham luqng Mn do 
duqc vao thang 1 0/2019 Ia 0,272mg/l (chi s6 cho phep < o. 1 mg/1) 
[1; 3; 5]. 

- Nuoc song nhiem chat sih (Fe): s~t ton t9i trong nuoc m~t a 
d<;mg hqp chat keo hli'u CCI (Fe3 ' ). Qua cong tac khao sat, tli van 
giam sat nha may nuoc Quang Ngai (cong suat 50.000m3/ngay, 
dang thi cong xay dy'ng), khai thac nuoc song Tra Khuc, mau lay thf 
nghi~m vao ngay 12/09/2020 thay rang ham ILfOng sat Ia 1 '14mg/l 
(chi s6 cho phep < 0,3mg/l). 

- Nuoc song nhiem chat amoni (NH.•): qua qua trlnh khao sat 
va thu th~p tai li~u thay rang t<,li song Re- Hai Phong, song Hong bj 
nhiem amoni VUQ't nguong cho phep, Cl,l the nuoc song Redo vao 
thang 10/2019 Ia 4,6mg/l [1; 3; 5], song Hong do thang 8/2021 Ia 



2,14mg/l (chi so cho phep < 0,3mg/l) (Ngu6n: nh6m khdo sat JICA 
Nht)t Ban thtjc hi~n do tqi s6ng H6ng, (Joqn qua xii M¢c Bck - huy~n 
Duy Tien- Ha Nom). 

1.2. Hi~n tr~mg cong ngh~ x&i ly nll&c mc;it 
a. Set do c6ng ngh~ I (tr¢n tinh - phdn (lng cet khf- lOng /amen -

IQc tl/ r&ia)-hlnh 1 [4; 6] 

Hinh 1. Sa do day chuyen cong ngh~ xit ly mt& m~t v<ii be lang lamen, be IQc v~t lieu 
IQC noi !If rua 

£lieu ki~n ap dyng: 
N6ng d¢ SS < 2500 mg/1; 
£l¢ mau < 1 20 d¢; 
pH = 6,5-8,5; 
V~n toe l<;>c 5,0 m/h. 
b. Set do c6ng ngh~ 2 (lqc ttj nia 2 b~c - kh6ng dung h6a chat keo 

tv)- hlnh 2 /4; 6] 

Hinh 2. Sa do day chuyen c6ng ngh~ xit ly mroc m~t2 b~c voi be lqc llf roa (khong 
dung hoa chat keo IIJ) 

£lieu ki~n ap dyng: 
Nang d¢ ss < 500 mg/1; 
fl¢ mau < 120 d¢; 
pH = 6,5-8,5; 
V~n toe l<;>c 0,5-2,0 m/h; 
c. Set a6 c6ng ngh~ 3 (tr¢n tinh ezector - IQC ttj rua 2 bqc, bqc 1 IQC 

tiep xuc)- hlnh 3 [4; 61 

Hinh 3. Sad6 day chuyen cong ngh~ xlily mfoc ~~ 2 b~c vm belqc ttJnid (beiQ< 
tiep xuc b~c 1) 

£lieu ki~n ap d1,1ng: 
Nong d¢ ss < 300 mg/1; 
v~n toe l<.>c 5,0 m/h; 
fl¢ mau < 1 20 d¢; 
pH= 6,5-8,5; 
V~n toe IQc 5,0 m/h; 
£l9 mau < 120 d(>; 
pH = 6,5-8,5; 
d. Set cJ6 cong ngh~ 4 (be lOng dU'ng co ngan phdn ung xoay hlnh 

trv - lqc ttf rua) - h!nh 4 [4; 6] 

Hinh 4. sa do day chuyen cong ngM xu ly mtoc m~t c6 be lang dung tiep xuc va be 
IQ<ttfrua. 

£lieu ki~n ap dl,lng: 
N6ng d¢ SS < 1 500 mg/1; 
fl¢ mau < 120 d¢; 
pH = 6,5-8,5; 
V~n toe l<_>c 5,0 m/h; 
Oanh gia chung: 
Val so do c6ng ngh~ xa ly da neu t~ i (Hlnh 1) va (Bang 1) thay rang 

quy trinh cac buoc xll ly Ia hgp ly, chu yeu sll d1,1ng phuong phap h6a 
hqc (nhu keo t1,1 - kha trung), ket hgp co - h6a h<;>c (lang - l<.>c). Chat 
ILIQ'ng nlfoc sau xllly thlfong d~t QCVN02/2009/BYT ho~c QCVN01 -
1/201 8/BYT. C6ng ngh~ xll ly hi~n ~ ~ c6 m<?t so uu, nhLIQ'c diem sau: 

- Lfu diem: 
+Chat ILJ'gng nuac sau xllly d~t quy chuan hi~n hanh; 
+co the hgp khoi cac be: Tr¢n- phan ang -l~ng; 
+ Phu hc;1p voi m<_>i lo~i c6ng suat xll ly (hlnh 1) va quy m6 vua 

va nh6 (hlnh 2- 4). 
- Nhvqc diem: 
+ C1,1m be tr¢n - phan ang - l~ng chiem di~n tich xay dlfng nhieu; 
+ Su d1,1ng Clo va dung djch nvoc Zaven khU' tnjng gay ra cac 

ph an ang phi,J, anh hLJ'ong den sac kh6e nglfai su dyng ve lau dai; 
+ Chi phi v~n hanh day chuyen c6ng ngh~ cao (nhlf chi phi 

di~n nang chiem phan lon); 
+ £loi hoi nguoi v~n himh phai c6 trlnh a¢ nhat d!nh ho~c cao, 

kh6 phu hgp cho cac khu v~c n6ng th6n. 
+ Nang llfgng di~n v~n hanh cac tr~m xllly nam trong khoang 

0,75 + 1 KW/ 1 m 3 nlfoc s~ch din xu ly. 
Tuy nhien cac so do c6ng ngh~ dang su d1,1ng hi~n nay chu yeu 

su dyng cho cac ngu6n nlfc'Jc m~t nhiem cac chat thong thvang 
(nhv ham lvqng c~n lo lung, d¢ mau, vi khu~n), kh6 lo~i bo cac 
chat d~c bi~t da neu t~i m1,1c (1. 1 ). 

2. CO SO LY LUAN 0~ xui\T GIAI PHAP Xlf LY CAC CHAT 0 
NHIEM o~c Bl~T · 

2. 1. Cu si1 phdp ly 
Lien quan aen chu trLJ'ong, djnh hvong cap nlf<'Jc n6ng th6n, cac 

co quan ban hanh tu Chinh phu toi cac b¢, ban, ngimh da ban hanh 
cac quyet djnh, quy chuan, quy chuan lien quan. C1,1 the nhlf sau: 

-Can cu quyet d]nh so 1929/Qfl-TTG cua Thu tVang Chinh phu, 
ngay 20/11/2009 ve vi~ phe duy~t djnh hvang phat trien cap nvoc 
d6 th! va khu c6ng nghi~p Vi~t Nam den nam 2025 va tam nhln den 
nam 2050. Trong d6 neu ro quan <Mm •ang d1,1ng cac tien b(> khoa 
hqc va c6ng ngh~ de tung bvc'Jc hi~n d~i hoa nganh cap nvac." va 
giai phap dlla ra, d6 Ia "nghien Cltu va phat trien cong ngh~, v~t tV va 
thiet b! linh Vl/C cap nLJ'Oc, U\J tien nghien Cltu san xuat cclC thiet b! SU 
dl)ng nlfac tiet ki~m va tiet ki~m nang luqng• [7]; 

- B¢ Xay d~ng nam 2006 da ban hanh TCXDVN 33:2006 - Cap 
mtac- M~ng ILI<'Ji dLJ'ong ong va c6ng trlnh, Tieu chuan thiet ke [1]; 

- B<? Y te nam 2018 da ban hanh QCVN 01-1:2018/BYT - Quy 
chuan ky thu~t quoc gia ve chat ILJ'c;Jng nlfac s;;~ch slt dl,lng cho mi,IC 
dfch sinh ho~t [3]; 

- B¢ Xay dl,l'ng nam 2021 da ban hanh QCVN 01:2021 - Quy 
chuan ky thu~t quoc gia ve quy ho~ch xay d~ng [2). 

Cac quyet djnh, t ieu chuan, quy chuan cua Chinh phu va cac CCI 

quan ban hanh Cia Clap Ling rat kjp thai xu huang phat trien cua d6 
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thi hoa, cong nghi¢p h6a, hi~n d~i hoa dang dien a nuerc ta. Giup 
CaC Co' quan, tO chuc Ca nhan CO can CU va cong Cl,l de quim ly va 
phat trien cap nuoc cho nguoi dan va cac nhu cau thiet yeu khac, 
nang cao chat luqng song cua nguoi dan d6 th! va nong thon, cac 
khu cong nghi¢p, djch VI,J, du ljch ... V.V., bao v¢ moi truang, phat 
trien kinh te, xa h(>i theo huang ben vung va thong minh. 

2.2. M9t so quy trinh xu ly lo~i bO nhilng chcJt d~c bi~t 
Xu ly lo~i b6 cac chat d~c bi¢t thuong gAn lien veri day chuyen 

cong ngh¢ xu ly co ban (lo~ i b6 cac chat thong thuong). Thuong 
cong trlnh xU' ly cac chat d~c bi¢t d~t t~i dau day chuyen, ho~c d~t 
t.uui uay chuyen xu' ly w b.ln, luy theo yeu cau muc <19 xti ly, thong 
s6 chat luqng nuerc dau vao day chuyen cong ngh~. 

Cong trlnh d~t dau day chuyen cong ngh¢ xU' ly ca ban can dap 
Ling m(>t s6 yeu cau sau: 

- Gin c6 cong trlnh xu ly sob(> ham luqng c~n lo lting, nhu sU' dyng 
cong trlnh thu ket hqp xu ly sob(> theo [4), sU' dt,~ng h6 sa l~ng, vjnh sa 
lang. Mt,~c dich giam tai cho c6ng trlnh xu ly chat d~c bi¢t. 

- Lo~l b6 m(>t so chat d~c bi¢t nhu kim l o~i M.,, Fe, NH4 (nhu nha 
may nuoc Vinh Bao, An Duong - Hai Phong; M(>c Bac - Ha Nam, 
Muong Lat- Thanh Hoa; Quang Ngai - tlnh Quang Ngai). 

C6ng trlnh d~t cuoi day chuyen c6ng ngh~ xU' ly CC1 ban can 
dap Ling m(>t so yeu cau sau: 

- Day chuyen CC1 bitn can lo;:ti b6 cac chat 6 nhiem thong 
thuong nhu d(> dt,~c, do mau. Mt,~c dich giam tai cho c6ng trlnh xU' 
ly chat d~c bi¢t. 

- Lo;:ti b6 m(>t so chat d~c bi¢t nhu kim lo~i n~ng As, Pb, Ni, Cr 
(nhu nha may nuoc Vsip- Hai Phong; N6ng Son - Quang Nam}. 

3. £>E XUAT DAY CHUYEN C6NG NGH~ XU' LV CAC CHAT 

£>ACBIET 
. 3.1. 'cong trinh d(lt dau ddy chuyen cong ngh~ xu ly eel ban 

a. SCJ a6 cong ngh~ 1: su dt,mg gian mila phun tren mgt h6 SCJ lOng 
(hinh 5) {8- 71] 

.-----, 

Hlnh s. So o6 khoi day chuyen cong ngh~ xlf ly chat ll~c bi~t slf d~ng giim mua 
Thong so ki thu~t gian mua: 
Tai trong lam vi¢c 1 Om3/ m2.h; 
Sat keo hvu w < 3mg/ l; 
pH = 6,5-8,5; 
V~n toe phun mua 1,5 m/s; 
b. SCi a6 cong ngh~ 2: su dt,mg be UBCF (Upward Bio Contact 

Filtration - hinh 6 -) [8- 11] 
,--,....----,---, 

Hlnh 6. so do khoi day chuyen cilng ngh~ xu ly chat a~c bi~t su d~ ng be UBCF 
Thong s6 ki thu~t be UBCF: 
V~n toe l9c o,s - 5 m/h; 
Amoni dau vao < 3,Smg/l, ti l¢ lo~ i b6 amoni qua be d~t 92%; 
Mn dau vao < 0,2mg/l, til¢ lo~ i b6 Mn qua be d~t SO%; 
pH = 6,5-8,5; 
Chieu cao lop than ho~t t inh 1 ,Sm, wang d(> cap gio 161/s.m2; 

3.2. Cong trlnh d~t cuoi ddy chuyen cong ngh~ xu ly eel ban 
a. Sa c16 cong ngh~ 7: su dung be Joe bqc 2 v6'i vqt li~u lqc Mp phf! 

ODM-2F (hlnh 7) [8 - 11] 

Hinh 7. So a6 khoi day chuyen cong ngh~ xlf ly chat dac bi~t sit d~ng be loc b~c 2 voi 
v~t li~u lqc hap ph~ ODM-2F 

Thong so ki thu~t be 10c ODM- 2F: 
v~n toe l9c 2 - 7 m/h; 
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As dau vao < 0,3 mg/1, ti I¢ lo~i b6 As qua be d~t 98%; 
pH = 6,5-8,5; 
Chieu cao lop v~t li¢u ODM- 2F Ia 1,5 - 2m, duong kfnh tuong 

duong v~t li¢u W 0,8- 1 ,2mm; 
b. SCJ a6 cong ngh~ 2: su dt,mg be /qc bqc 2 val vqt li~u lqc trao Cloi 

ion Na+ (hinh B) [8 - 11] 

Hlnh 8. Sa d6 khoi day chuyen cong ngh~ xit ly chat d~c bi~t su d~ng be lqc b~c 2 voi 
vat lieu loc trao doi ion Na+ 
. ThOng so kTthu~t be i9c v~t li~u l9c trau d'6i ion Na•: 

Van toe lac 2 - 7 m/h; 
A~ aau v~o < 0,2 mg/1, ti 1¢ lo~l b6 As qua be d<,~t 95%; 
pH = 6,5-8,5; Chieu cao lop v~t li¢u trao doi ion Na' Ia 1,5 - 2m, 

duong klnh tuc:fng duang v~t li~u W 0,8 - 1 ,2mm; 
Ban lu~n ve cac giai phap de xuat: cac sCJ do day chuyen 

c6ng ngh¢ de xuat lo~i b6 cac chat 6 nhiem d~c bi~t deu c6 tinh 
than thi¢n voi moi truong, chat luqng nuoc sau xu ly a~t quy 
chuan cua B(> Y te cap cho nhu cau an uong sinh ho~t. So v6'i 
phuCJng phap truyen thong thuong sU' dt,~ng clo h6a sa b(> de gay 
phat sinh san pham phy h6a hQC, gay h~i cho sue kh6e con nguai 
ve lau dai. Tuy nhien, khi ap dt,~ng c6ng ngh¢ moi can tinh toan 
den cac yeu to tac d¢ng den tong muc dau tu du an ban dau, gia 
thanh san xuat m(>t m3 nlloc s~ch de cap cho nguoi dan trong dieu 
ki~n kinh te dja phuang cho phep, trlnh d¢ can b9 v~n hanh, kha 
nang ling d1,1ng tlf d9ng h6a day chuyen c6ng ngh¢ xU' ly. 

4.KETLU~N 
Toe d(> phat trien do thi h6a, cong nghi¢p hoa cua nu6'c ta 

dang dien ra nhanh chong, ngoai d;:tt duqc nhvng m~t tich cljc 
phat t rien kinh te, xa h(>i cua dat nu6'c, tU do cung phat sinh van de 
xa nuoc thai sinh ho~t va c6ng nghi¢p chua qua xu ly ho~c xU' ly 
chua d;:tt muc d(> cho phep xa ra m6i truong, gay 0 nhiem ngu6n 
nuoc m~t cling nhu nuerc ngam. Day chuyen cong ngh¢ xU' ly hi¢n 
t~l chua dap ung va bilt kip vai toe d(> thay doi thanh phan, tinh 
chat cua nguon nUCrC CUng cap. Vl v~y can CO CC1 che giam Sat, dlf 
bao Sl/ thay doi tr(f iuqng, chat luqng cua nguon nuoc, tlJ d6 cac 
tinh can d!nh huang ph at trien ngimh nuoc, dlf tru ngu6n von, de 
xuat cong ngh~ Xlt ly thfch hgp, trong do CO tinh den kjch ban thay 
aoi thanh phan, tinh chat nguon nuac thea huang bat lqi. 
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