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Dé xuat giai phap xu ly moét sé6 chat 6 nhiem
dac biét trong nudc mat cung céap nhu cau

sinh hoat 6 nudc ta

Proposal for solutions to treat certain specific pollutants in surface water supply for

domestic use in our country

> TS NGUYEN VAN HIEN

B6 mén Cong nghé co dién, Khoa KTHT & MTDT, Trudng Dai hoc Kién truc Ha Noi

TGM TAT

Trong nhitng ndm gén day, mat sd sdng & Viet Nam bj 6 nhiém
mat sd chdt dac bigt, &nh hudng tai day chuyén cang nghé xir
ly nwréc cép cia cac nha may nudc va sic khoe cia nguai dan.
Cac chat a nhigm dac bigt phat sinh da |3 kim loai mangan. sat,
asen, tdng nito..v.v. Cd hai nguyén nhan gay 6 nhiém ngudn
nudc mat, da [ do trong qué trinh chuyén dang cia dang chay
da bao man, cudn trai dia chét ca chia céc thanh phén 6 nhigm
cac chét didc biet va do ngudn phat sinh nedc thai cong nghigp,
nure thai sinh hoat cia con ngudi chua qua xir 1Y, xa théng vao
ngudin céc sdng. Viéc phat hién va dua ra cac gidi phap phang
nglra, gidi phap xir Iy loai bo cac chat dac biet la cép thiét,
mang tinh thyc tién cao.

Tir khda: Chat a nhim dac bigt; xir Iy nudc cép.

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
pollutants, are crucial and highly practical.
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1. TONG QUAN HIEN TRANG NGUON NUGC SONG O NHIEM
CHAT DACBIET VA CONG NGHE XU' LY

1.1. Khdi qudt mét sé6 séng & nu'dc ta c6 ddu hiéu bj 6 nhiém
cdc chdt ddc biét

Nudc séng bi nhiém cac chat dac biét, d6 la nhing chat gay
anh hudng truc tiép tai stic khde cta con ngudi khi ti€p xuc va su
dung trong an udng sinh hoat hang ngay (nhu asen, keo sat hiu
co, keo mangan hiiu cg, chat hitu cg chia nitc...). Dugi day c6 thé
liét ké mot s6 séng c6 dau hiéu 6 nhiém cac chat dac biét:

- Nudc séng nhiém chat asen (As): & nudc mat, asen ton tai & hap
chat haa tri (As*). Theo kinh nghiém khao sét thuc té trong qué trinh
nghién ctu, chuyén giao cdng nghé xu ly nudc cip cho cac du an tai
khu céng nghiép Vsip - Thay Nguyén - Hai Phong va Néng Son -
Quang Nam, cho thdy séng Gia va séng Thu Bén bj 6 nhiém chat dac
biét nay. Nguyén nhan chd yéu la do nudc thai san xuat clia cac nha
may khai thac quang vang tai dau ngudn cac con séng. Ham luong As
tai song Gia la 0,02mg/l; séng Thu Bon la 0,03mg/! (chi s6 cho phép <
0,1mg/l) (Nguén: tdc gid va nhém nghién cdu thuc hién khéo sdt va thiét
ké nha mdy nu6c mdit céng sudt 10.000m°/ngay cdp cho khu c6ng nghiép
VSIP Hai Phong va 400m’/ngay cdp cho khu céng nghiép Néng Son
Qudng Nam) [1; 3; 51.

- Nudc s6ng nhiém chat mangan (Mn): mangan ton tai trong
nudc mat & dang hop chat keo hitu co, & trang thai binh thudng,
VvGi lugng 6xi tu do trong nudc khéng 6 xi héa hét cac hgp chat
nay. Qua khao sat thdy rang tai song Ré - Hai Phong, ngudn nudc
song chinh cap cho nha may nudc An Duong (cong suat
200.000m3/ngay), nha mdy nudc Vat Cach (cong suat
17.000m3/ngay) bi nhiém hgp chat mangan, ham lugng Mn do
dugc vao thang 10/2019 la 0,272mg/l (chi s6 cho phép < 0,1mg/l)
[1; 3; 5].

- Nuéc séng nhiém chat sat (Fe): st ton tai trong nudc mat &
dang hop chat keo hiu co (Fe**). Qua cong tac khao sat, tu van
giam sat nha may nudc Quang Ngai (cong sudt 50.000m3/ngay,
dang thi cong xay dung), khai thac nudc séng Tra Khic, mau Iy thi
nghiém vao ngay 12/09/2020 thay rang ham lugng sat la 1,14mg/I
(chi s6 cho phép < 0,3mg/l).

- Nudc séng nhiém chat amoni (NH4*): qua qua trinh khao sat
va thu thap tai liéu thay rang tai séng Ré - Hai Phong, séng Héng bi
nhiém amoni vugt nguéng cho phép, cu thé nuéc séng Ré do vao
thang 10/2019 1a 4,6mg/I [1; 3; 5], séng Hong do thang 8/2021 la
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2,14mg/! (chi s6 cho phép < 0,3mg/l) (Nguén: nhém khdo sat JICA
Nhdt Ban thuc hién do tai séng Hong, doan qua xa Méc Bac - huyén
Duy Tién - Ha Nam).

1.2. Hién trang cong nghé xur ly nu'éc mat

a. So d6 céng nghé 1 (trén tinh - phdn dng co khi - Idng lamen -
locturda) - hinh 1 [4; 6]
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Hinh 1. So d6 day chuyén cong nghé xit Iy nudic mét véi bé Idng lamen, bé loc vét liéu
loc ndi tu rira

Diéu kién ap dung:

Nong do SS < 2500 mg/l;

P6 mau < 120 d0;

pH =6,5-8,5;

Van téc loc 5,0 m/h.

b. S0 d6 céng nghé 2 (loc tu riia 2 bdc - khéng ding héa chdt keo
tu) - hinh 2 [4; 6]
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Hinh 2. So d6 day chuyén cong nghé x Iy nudc mét 2 bac véi bé loc ty rita (khong
dung hda chat keo tu)

Diéu kién ap dung:

Néng d6 SS < 500 mg/l;

Do mau <120 do;

pH =6,5-8,5;

Van téc loc 0,5-2,0 m/h;

¢. S0 d6 c6ng nghé 3 (trdn tinh ezector - loc tu' ria 2 bdc, bédc 1 loc
tiép xuc) - hinh 3 [4; 6]
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Hinh 3. So d6 day chuyén cong nghé x Iy nudc mét 2 bac véi bé loc tu ria (b€ loc
tiép xic bac 1)

Diéu kién ap dung:

Nong do SS < 300 mg/l;

Van téc loc 5,0 m/h;

Do mau < 120 do;

pH = 6,5-8,5;

Van téc loc 5,0 m/h;

Do mau < 120 do;

pH =6,5-8,5;

d. So d6 c6ng nghé 4 (bé Idng ding c6 ngdn phén ting xody hinh
tru - loc tu'rira) - hinh 4 [4; 6]
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Hinh 4. So d6 day chuyén cong nghé xi Iy nudc mét 6 bé lang diing tiép xiic va bé
loc tu rfa.

Diéu kién ap dung:

Néng d6 SS < 1500 mg/l;

D6 mau < 120 d6;

pH=6,5-8,5;

Van téc loc 5,0 m/h;

Panh gia chung:

Vi so d6 cong nghé xt ly da néu tai (Hinh 1) va (Bang 1) thay rang
quy trinh cac budc xtr ly 1a hgp ly, chti yéu st dung phuong phap hoa
hoc (nhu keo tu - khir triing), két hop co - hoa hoc (lang - loc). Chat
lugng nudc sau xu ly thuong dat QCVN02/2009/BYT hodc QCVNO1-
1/2018/BYT. Cong nghé x{ ly hién tai cé mét s6 uu, nhugc diém sau:

- Uu diém:

+ Chét lugng nudc sau xu ly dat quy chuén hién hanh;

+ C6 thé hgp khéi cac bé: Trén - phan tng - 1dng;

+ Phu hgp v6i moi loai cédng suat xt ly (hinh 1) va quy mé via
va nhé (hinh 2 - 4).

- Nhugc diém:

+ Cum bé& trén - phan ng - 1ang chiém dién tich xay dung nhiéy;

+ SU dung Clo va dung dich nuéc Zaven khir trung gay ra cac
phan ting phu, anh huédng dén stic khde ngudi st dung vé lau dai;

+ Chi phi van hanh day chuyén c6ng nghé cao (nhu chi phi
dién nang chiém phan I6n);

+ Doi hoi ngudi van hanh phai c6 trinh d6 nhat dinh hodc cao,
khé phu hgp cho céc khu vuc néng thon.

+ Nang lugng dién van hanh cac tram x ly nam trong khoang
0,75 + 1KW/1 m? nudc sach can xt ly.

Tuy nhién cac so dé cong nghé dang st dung hién nay cha yéu
st dung cho cac ngudn nudc mat nhiém cac chat thong thusng
(nhu ham luong can lo Iing, d& mau, vi khuan), khé loai bd céc
chat dac biét da néu tai muc (1.1).

2.COSG LY LUAN BE XUAT GIAI PHAP XU LY CAC CHAT O
NHIEM DAC BIET

2.1.Co'sé phdp ly

Lién quan dén cha truong, dinh huéng cap nudc nong thon, cac
co quan ban hanh tur Chinh pht téi cac b, ban, nganh da ban hanh
cac quyét dinh, quy chuan, quy chudn lién quan. Cu thé nhu sau:

- Can ct quyét dinh s6 1929/QD-TTG cta Thu tudng Chinh phq,
ngay 20/11/2009 vé viéc phé duyét dinh hudng phat trién cdp nudc
dé thi va khu céng nghiép Viét Nam dén nam 2025 va tam nhin dén
nam 2050. Trong d6 néu rd quan diém “lng dung cac tién bod khoa
hoc va cédng nghé dé tiing budc hién dai hoa nganh cap nudc...” va
gidi phap dua ra, d6 la “nghién cliu va phat trién cong nghé, vat tu va
thiét bi linh vuc cap nuédc, uu tién nghién cru san xudat cac thiét bi st
dung nudc tiét kiém va tiét kiém nang lugng” [7];

- B& Xay dung ndm 2006 da ban hanh TCXDVN 33:2006 - Cap
nudc - Mang ludi dudng 8ng va cong trinh, Tiéu chuan thiét k& [1];

- BO Y té€ nam 2018 da ban hanh QCVN 01-1:2018/BYT - Quy
chuan ky thuat qudc gia vé chat lugng nudc sach st dung cho muc
dich sinh hoat [3];

- Bo Xay dung nam 2021 da ban hanh QCVN 01:2021 - Quy
chuén ky thuat quéc gia vé quy hoach xay dung [2].

Cac quyét dinh, tiéu chuan, quy chuén ctia Chinh phu va céc co
quan ban hanh da dap uing rat kip thoi xu hudng phat trién cda dé
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thi hoa, céng nghiép hoa, hién dai hoa dang dién & nudc ta. Gitp
cé&c cd quan, t6 chiic c& nhan cé can cu va céng cu dé quan ly va
phat trién cap nudc cho ngudi dan va cac nhu cau thiét yéu khac,
nang cao chat lugng séng clia ngudi dan d6 thi va nong thon, cac
khu cong nghiép, dich vy, du lich...v.v., bdo vé moi trudng, phat
trién kinh té&, xa héi theo hudng bén viing va thong minh.

2.2. Mét sé quy trinh xir Iy loai bé nhiing chdt ddc biét

XU ly loai bo cac chat dac biét thudng gén lién véi day chuyén
céng nghé xtr ly co ban (loai bo cac chat théng thudng). Thudng
céng trinh x{ ly cac chat dac biét dat tai dau day chuyén, hodc dat
cudi day chuyén xu ly co ban, tuy theo yéu cau mic do xur ly, théng
s6 chat lugng nudc dau vao day chuyén cong nghé.

Cong trinh dat dau day chuyén céng nghé xtr ly ca ban can dap
Ung mot s6 yéu cau sau:

- Can ¢6 cong trinh x ly so bd ham lugng cén Ig [imng, nhu st dung
cong trinh thu két hop xtt ly so bo theo [4], st dung hé so lang, vinh so
lang. Muc dich gidm tai cho céng trinh xtr ly chat dac biét.

- Loai bd moét s6 chat dac biét nhu kim loai My, Fe, NHs (nhu nha
may nudc Vinh Bdo, An Duong - Hai Phong; Moc Bac - Ha Nam,
Mudng Lat - Thanh Héa; Quang Ngai - tinh Quang Ngai).

Cong trinh dat cudi day chuyén cong nghé xir ly co ban can
dap Ung mét s6 yéu cau sau:

- Day chuyén co ban can loai bé cac chat 6 nhiém thong
thuong nhu d6 duc, d6 mau. Muc dich gidm tai cho céng trinh xt
ly chat dac biét.

- Loai bo mét s6 chat dac biét nhu kim loai nang As, Pb, Ni, Cr
(nhu nha may nudc Vsip - Hai Phong; Néng Son - Quang Nam).

3. DE XUAT DAY CHUYEN CONG NGHE XU LY CAC CHAT
PACBIET

3.1. Céng trinh ddt dau ddy chuyén céng nghé xir ly co ban

a. S0 dé céng nghé 1: st dung gian mua phun trén mdt ho so ldng
(hinh 5)[8-11]
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Hinh 5. So d0 khdi day chuyén cong nghé x( Iy chat dac biét st dung gian mua

Thong s6 ki thuat gian mua:

Tai trong lam viéc 10m3/m2.h;

Sat keo hiiu co < 3mg/l;

pH=6,5-8,5;

Van téc phun mua 1,5 m/s;

b. So d6 céng nghé 2: str dung bé UBCF (Upward Bio Contact
Filtration - hinh 6 -) [8- 11]
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Hinh 6. So d6 khi day chuyén cong nghé x( Iy chat dac biét st dung bé UBCF

Théng s6 ki thuat bé UBCF:

Vantécloc 0,5 -5 m/h;

Amoni dau vao < 3,5mg/|, ti 1& loai bd amoni qua bé dat 92%;

Mn dau vao < 0,2mg/l, ti 1& loai bé Mn qua bé dat 50%;

pH = 6,5-8,5;

Chiéu cao I&p than hoat tinh 1,5m, cudng d6 cap gid 161/s.m?

3.2. Céng trinh ddt cuéi ddy chuyén céng nghé xirly co ban

a. 50 dé céng nghé 1: str dung bé loc bac 2 véi vat liéu loc hdp phu
ODM-2F (hinh 7) [8-11]
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Hinh 7. S0 d6 khdi day chuyén cong nghé x Iy chét dac biét st dung bé loc bac 2 véi
vét liéu loc hdp phu ODM-2F

Théng s6 ki thuat bé loc ODM - 2F:
Vantdcloc 2 -7 m/h;

Ehir irdag ()
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As dau vao < 0,3 mg/l, ti 1& loai bé As qua bé dat 98%;

pH = 6,5-8,5;

Chiéu cao I6p vat liéu ODM - 2F la 1,5 - 2m, dudng kinh tuong
duong vat liéu tt 0,8 - 1,2mm;

b. S0 d6 céng nghé 2: sir dung bé loc bac 2 véi vat liéu loc trao doi
ion Na* (hinh 8) [8-11]
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Hinh 8. So d6 khdi day chuyén cong nghé xir Iy cht dc biét sir dung bé loc bac 2 véi
vét liéu loc trao d6i ion Na+

Théng s6 ki thuat bé loc vat liéu loc trao d6i ion Na*:

Van técloc 2 -7 m/h;

As dau vao < 0,2 mg/l, ti 1& loai bd As qua bé dat 95%;

pH = 6,5-8,5; Chiéu cao I&p vat liéu trao d6iion Na*la 1,5 - 2m,
dudng kinh tuong duong vat liéu tr 0,8 - 1,2mm;

Ban ludn vé cac gidi phap dé xuat: cac so d6 day chuyén
cébng nghé dé xuat loai bd cac chat 6 nhiém dac biét déu cé tinh
than thién v6i méi trudng, chat luong nudc sau xt ly dat quy
chuén cla BO Y té cdp cho nhu cau &n udng sinh hoat. So vdi
phuong phap truyén théng thudng st dung clo hoa so bd dé gay
phat sinh san phdm phu héa hoc, gay hai cho stic khée con ngudi
vé lau dai. Tuy nhién, khi ap dung céng nghé mdi can tinh toan
dén céc yéu t6 tac dong dén téng muc dau tu du an ban dau, gia
thanh san xuat moét m® nudc sach dé cap cho ngudi dan trong diéu
kién kinh té€ dia phuong cho phép, trinh d6 can bo van hanh, kha
nang ung dung tu dong héa day chuyén céng nghé xur ly.

4, KET LUAN

T6c d6 phat trién d6 thi hda, cdng nghiép hoéa cla nudc ta
dang dién ra nhanh chéng, ngoai dat dugc nhitng mat tich cuc
phét trién kinh t&, xa hoi clia dat nudc, tir 6 cling phat sinh van dé
xa& nudc thai sinh hoat va cong nghiép chua qua x& ly hoac xutr ly
chua dat muic do cho phép xa ra moéi trudng, gay 6 nhiém nguén
nudc mat cng nhu nudc ngam. Day chuyén cong nghé x{ ly hién
tai chua dap Ung va bat kip vdi téc dé thay déi thanh phan, tinh
chat ctia ngudn nudc cung cap. Vi vay can cé cd ché giam sat, du
bao su thay déi trit lugng, chat lugng clia nguén nudc, tir d6 cac
tinh can dinh huéng phat trién nganh nuéc, du trit nguén vén, dé
xuat céng nghé xu ly thich hgp, trong d6 c6 tinh dén kich ban thay
déi thanh phan, tinh chat nguén nudc theo hudng bat Igi.
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