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Impacts of salinity on treatment efficiency of surface water in coastal areas
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TGM TAT

Hien nay, ngudin nudc mit da va dang trd thanh nguan nedc chi
dao phuc vu cép nedac sinh hoat @ Viet Nam. Tuy nhién ngudn
nudc mit & ving ven bién lai dang ddi mat vai nhidu thach thirc
nhur 6 nhigm chét hiru co va nguy co xdm nhap mén do anh hudng
cia phat trién kinh t& x& hai va bién ddi khi hau. Bai bao nay danh
gid anh huing coa do man dén hieu qué xir Iy nudc mat ven bién
sir dung cong nghé mang siéu loc phuc vy cép nudc sinh hoat, &
quy md phang thi nghiém va quy ma pilot. Vai quy ma phang thi
nghiém, khi nuec ddu vao co do méan tang tor 0.06% len dén
0.48%, higu qua xir ly gidm trr 88.3% xudng 86.7% vai di duc
va tir 66.7% xudng 62.2% vai chat hiru co. K&t qué nghién ciu &
ma hinh hign treang cho thay khi do man trung binh tang tir
0.025% len 0.125%, higu qua xr Iy chat hiru co gidm trung binh
tir 70.0% xudng con 63.8%. higu qua xir ly da duc khang ddi.
Ngoai ra, khi neéc ddu vao bi nhiém mén vai ndng da Brom &
mic gig tri 11,35 £ 1,62 mg/I. sy hinh thanh céc san phdm cia
qua trinh khir trong choa  Brom  nhe  Bromoform,
Bromodichloromethane va Dibromochloromethane xay ra nhanh
chang va & ndng d6 cao hon quy chudn cho phép, dic bigt khi Clo
du & mirc cao (0.8 mg/L). Do vay, cén kiém soat tdt sy xam nhap
man ddi vai cac nguin nudc sang & vang ven bién khi phuc vu
muc dich cép niréc cho @n udng va sinh hoat.

Tir khod: Nuac mat; da man; mang loc; nuéc sinh hoat.

ABSTRACT

Currently, surface water has become the main water source for
domestic water supply in Vietnam. However, surface water resources
in coastal areas are facing many challenges such as organic matters
and the risk of saltwater intrusion due to the impacts of socio-
economic development and climate change. This article evaluates the
impact of salinity on the effectiveness of surface water treatment
using ultrafiltration membrane technology for domestic water supply,
at laboratory and pilot scale. On a laboratory experimental system,
when the input water salinity increased from 0.06% to 0.48%, the
treatment efficiency decreased from 88.3% to 86.7% for turbidity and
from B6.7% to B2.2% for organic matter. Research results from pilot
system showed that when the average salinity increased from 0.020%
to 0.125%., the efficiency of organic matter treatment reduced on
average from 70.0% to B3.8%, the turbidity treatment efficiency
remains unchanged. In addition, when the input water is saline with
Bromine concentration at a value of .35 + 1.62 mg/I, the formation of
disinfection products containing Bromine such as Bromoform,
Bromodichloromethane and Dibromochloromethane ocours quickly
and at a higher concentration than the standards, especially when
residual chloring is high (0.8 mg/L). Therefore, it is necessary to well
control the saltwater intrusion into river water sources in coastal
areas when using this source for domestic water supply.
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1. MGPAU

Viét Nam c6 hé théng sdng ngoi day dac phan bé theo 108 luu
vuc song trai dai trén ca nudc. Cac con song (trir song Ky Cung va
Serepok) déu c6 hudng Tay Bic - Dong Nam va bién Déng qua 112
cla séng, véi khoang cach trung binh 23 km c6 mot clra song. Bay
la mot Igi thé vé ngudn loi nudc mat dé khai thac phuc vu tudi tiéu
ndng nghiép ciing nhu cung cap nudc sach dung cho sinh hoat. Tuy
nhién, dudi tadc dong ctia ché do thay van - thuy luc ctia séng va hién
tugng thay triéu, cac khu vuc ha luu séng déu chiu anh huéng clta
qua trinh xam nhap man, dic biét |a cac séng vung ven bién. Xam
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nhap man da vao sau 30-40 km trén hé théng séng Hong va 60-70
km trén hé théng séng Mekong, tham chi dén 120 km trén séng
Vam Cé Tay tai Long An. Hon 1,7 triéu ha chau thé séng Mekong
chiu tdc ddng nhiém man va c6 thé tang |én 2,2 triéu ha, néu khéng
6 gidi phap quan ly phu hgp. D6 min chau thé séng Mekong tang
[én vao mua kho, cuc dai khoadng thang 3- 4 va dudng ddng man
4%o dich vé phia luc dia 20km trong 1978-1998 (Nguyén Hong Tién,
2018). Qua trinh xam nhap man khéng thudng xuyén déi véi nguén
nudc mat ving ven bién sé anh hudng dén viéc khai thac, st dung
cap nudc sinh hoat.



www.tapchixaydung.vn

Dé thuc hién qua trinh x{ ly nudc mat ving ven bién, cong nghé
phd bién & Viét Nam |a thuc hién cac qua trinh keo tu cac hat cdn cé
trong nudc, tao thanh cac bong can ¢6 kich thudc I6n nham tang
hiéu qua lang, giam kich thudc cac céng trinh lang, sau d6 cac bong
cin dugc 13ng trong cac bé lang (lam trong so bd), cac hat can
khéng ldng dugc trong bé 13ng dugc tiép tuc gilt lai & bé loc (lam
trong tinh), nudc sau khi ra khoi bé loc da dugc lam trong sau dé
khir trung va bom vao lugi cap nudc. Nhu vay qua trinh xi ly gém 3
budc chinh la Keo ty- Lang - Loc (B Xay dung, 2017). Day chuyén
céng nghé t8ng quat trén c6 thé x ly ngudn nudc mit cé chat
lugng khac nhau, tuy nhién loai cong trinh phuc vu muc dich keo ty,
13ng va loc c6 thé lua chon khac nhau. D6i véi cac nha may cap nudc
& Hai Phong stirdung nudc mat séng RE, song Da Do, day chuyén xur
Iy g6m V& trén co khi, bé tao béng co khi/bé tao bong xody hinh try,
bé 1ang dimg/ngang/ldng lamen, bé loc Aquazur V hodc bé loc 2 16p
vat liéu loc. P8i v6i cac nha may nudc & Thanh Hoa, sir dung nguén
nuéc séng Rao Tré, séng La Thanh, day chuyén xi ly gém bé tron
tinh, bé tao béng xody hinh try, bé 1dng ding/bé lamen, va bé loc
nhanh trong luc. D8i véi cac nha may nudc & Quang Binh, st dung
song Gianh, séng Nhat Lé, bé tron tinh cling dugc ap dung vi gitp
gidm dién tich. Cac bé ldng ngang c6 tang can lg Iting/bé ziczac
ngang va bé loc nhanh trong luc dugc ap dung & day (Tran Thi Hién
Hoa, 2022). V&i cong nghé truyén théng & trén, hau hét cac chat hiu
o, can lo Iting va cac chat 6 nhiém co ban khac dugc kiém soat. Tuy
nhién, trong trudng hgp nguén nudc bi nhiém man, chat lugng
nudc sau xU ly thuong khong dat yéu cau vé do man. Khi nguén
nuéc bi nhiém man khéng thudng xuyén, cac don vi cap nudc
thudng ting phé bang cach (1) diing cap nudc tam thaoi, hodc (2) s
dung nguén nudc thay thé (nudc ngam). R6 rang, giai phap nay déu
mang tinh tinh thé, chua triét dé. Viéc nghién cdu anh hudng cda
dd man dén hiéu qua xt ly chua dugc thuc hién nhiéu & Viét Nam.
Ngoai ra, khi nuéc bi nhiém man, sé xuat hién thanh phan ion Br
nhiéu hon, khi d6 c6 thé hinh thanh san pham phu cda qua trinh
khtr trung (Trihalomethanes -THM) chidia Br nhanh va nhiéu hon
(Vengosh, 2014).

Do do, bai bdo nay sé danh gia anh huéng ctia d man dén hiéu
qua x{rly nudc séng ving ven bién mién Bic Trung bd véi cac théng
s6 chat nhu chat hitu cg, d6 duc, va su hinh thanh cac san pham phu
trong qua trinh kh trung.

2. PHUONG PHAP NGHIEN CUU VA PANH GIA

2.1. Nguén nudc séng Hoat

Nudc cap cho mé hinh thi nghiém dugc 1y tir song Can (doan
chdy qua Nga Son thudng goi la séng Hoat) & tinh Thanh Hoa, mot
vung ven bién Viét Nam. Mé hinh dugc dat & xém 2, dudng Dién Ho,
xa Nga Dién, huyén Nga Son, tinh Thanh Héa, gan vi tri ldy nudc
séng Hoat.

Hinh 1. Ban d6 vé tinh vi tri nghién cGu

2.2. Mé hinh nghién cuu

Viéc danh gid anh hudng clia d6 man dugc thuc hién & cd quy
mé phong thi nghiém va quy mé pilot (Hinh 2a va Hinh 2b).

G mé hinh phong thi nghiém, nudc séng dugc keo tu bing bot
Polyaluminium chloride PAC (d6 tinh khiét 28-30% Al.Os, Cong ty
héa chat Viét Tri, Viét Nam) vdi liéu lugng t6i uu dugc xac dinh thong
qua thir nghiém Jar test & giai doan trudc do la 10 mg/L. Sau khi trén
hoa chat trong 1 pht, t6c dd khudy trén 200 vong/phut va thai gian
phan Ung la 5 phat, nudc dugc 1ang trong 15 phut trudce khi dugc
loc bang mang UF siéu loc (sgi rong PVDF, kich thuéc 16 0,04 um,
dién tich bé mat 0,046 m?/sgi). Mang dugc rlifa ngugc sau mébi 20
phut trong thai gian 30 gidy. M6 hinh tién hanh theo mé, véi quy
mé 20 L/mé. D€ danh gia anh hudng cla d6 man quy mé phong thi
nghiém, nhém nghién ctu tién hanh bé sung dung dich muéi NaCl
vGi ndng d6 1.0 mg/L; 1.5 mg/L va 5.0 mg/L. Méi dot thi nghiém kéo
dai 01 tuan. Hiéu qua xt ly chat hitu co va doé duc dugc theo doi
trong méi dot thi nghiém. Thai gian thi nghiém ti thang 4- thang
6/2022.
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Hinh 2. So d6 day chuyén thi nghiém (a) quy md phong thi nghiém va (b) quy mé pilot

& mé hinh pilot, nudc thé tir séng Hoat dugc bom bing may
bam nudc (Model SIP 125BE, céng ty Shinil) vé bé trén, sau dé dugc
tron véi PAC 30% (Cong ty Hoa chat Viét Tri) véi ndng do PAC = 10
mg/L (chay trong thang 7/2022) va PAC = 30 mg/L (chay trong
thang 8 va 9/2022). Liéu luong nay dugc chon dua trén két qua thi
nghiém t6i uu trong phong thi nghiém véi nudc nhan tao va nudc
song Hoat. Trén dudng 6ng dan t6i bé tron cé thiét bi tron truc
tuyén (Series 70169, Set Sunsolar Energy Technologies) dé clo héa
s0 bd nhdm xt ly chat hitu ca. Sau khi qua bé tron va bé 1dng Lamen,
nudc dugc bom sang cét loc cat st dung cét thach anh dudng kinh
D =1,0- 1,2mm. Sau khi loc cat, nudc sau xt ly dugc dua sang bé loc
mang siéu loc (UF). Ly do & mé hinh pilot c6 thém loc cat d&€ mo
phong giéng day chuyén thuc té hién nay va danh gid dugc hiéu
qua cai thién vé chat lugng nudc sau xu ly ctia day chuyén truyén
théng khi cé 1dp dat thém mang siéu loc. Mang siéu loc UF dugc
chon trong nghién ctu nay vi né cé luu lugng nudc qua mang Ién
han va kiém soét cac chat hitu co tét han mang vi loc (MF). Day la
hai loai mang thuong dugc st dung trong xt ly nudc séng quy mo
16n phuc vu cdp nudc sinh hoat va dn uéng (Zhang va ccs, 2015).
Mac du vay, n6 khéng co tac dung loai bo muéi. Nghién ctu nay st
dung mang UF bang vat liéu PVDF, model RG020 ctia hang REGREEN
vGi cac thong s6 ky thuat chinh: kich thuéc modun mang
508x480x25 mm, dién tich 2 m?/tdam, dudng kinh ngoai/trong
2,0/1,0 mm, kich thudc 16 mang 0,04 pum, luu lugng hit 6 - 40 L/m?/h.
Nudc sau loc mang UF dugc hut ra khoi mang UF bang bom (dong
DH2-60, bom LIUP pro, Italy). Ap suat qua mang dugc do truc ti€p
bang may do chan khéng (0 dén 760 mmHg, Céng nghé Dai Loan).
Luu lugng dugc do bang dong ho do luu lugng (Ma: TnF-T3-1-2-H,
Trung Quéc). Cu thé, do tham ctia mang trong khodng 20-30 L/m%/h,
ap suat xuyén mang khoang 0,2+0,07 bar. Hé théng dugc van hanh

ISSN 2734-9888 | 07.2024 XAYiDUNG |115



NGHIEN CUU KHDA HOC

8 gid/ngay. Céng suat ctia mé hinh 14 0.5 m3/ngd. D& hé théng hoat
déng tét, cac cot loc dugc rita ngugc hang ngay vao cudi buéi trong
15 phut. Mang UF cling dugc rdia ngugc 1 phat cd sau 30 phut chay.
Két thuc thi nghiém, mau mang loc trudc va sau khi rifa véi hoa chat
(dung dich NaOCl va axit citric) dugc gui phan tich danh gia cac ion
bam trén bé mat mang.

Nudc sau loc mang UF dugc thu lai phuc vu nghién ctu anh
huéng cta d& man dén su hinh thanh san phdm phu cda qua trinh
khir tring. Trong thdi gian nudc dau vao bi nhiém man, nuéc sau
loc mang UF dugc khir tring véi dung dich NaOCl sao cho néng d6
Clo du khoang 0.8 mg/L (theo quy chuén vé néng dé Clo du cho
phép 1a 0.2-1.0 mg/L). Mau sau khi dugc trén vai hod chat khir trung
dugc dua dén phong thi nghiém clia Vién Stc khoé Nghé nghiép va
Méi trudng. Viéc ldy mau co6 su hudng dan cua ky thuat vién phan
tich mau. Sé liéu phan tich dua trén sé mau |3p lai 1a 2 mau va s6 lan
do phan tich 13p lai véi méi mau la 3 1an.

2.3.  Ldy mau va phdn tich

Viéc 1dy mau dugc tién hanh véi tan suat Iay mau 1 lan/ngay, &
cac vi tri nugc dau vao va sau mang siéu loc UF. D6 duc duogc do
bdng may do dé duc cam tay (HI-83749-02, Hanna, Hoa Ky). Cac
thong s6 khac bao gém pH, d6 man (salinity) dugc xac dinh bang
thiét bi do cam tay (AR8011, Smartsensor, Trung Quéc).

Thanh phan chat hiiu co trong cac mau dugc phan tich thong
qua chi sé téng carbon hiu co TOC, carbon hitu co hoa tan DOC va
chi sé Permanganat CODkmnos tai phong thi nghiém ctia BO mon cap
thoat nudc va B6 mén Céng nghé va quén ly méi trudng. Téng
carbon hiiu co (TOC) va chat hiru co hoa tan (DOC) clla mau dudc
do bang may phan tich TOC (VCPH, Shimadzu, Nhat Ban). Chi sé
Permanganat dugc xac dinh theo phuang phap chudn dé quy dinh
trong TCVN 6186:1996.

Thong s6 Clo du trong nuéc dugc phan tich bang thudc thi xac
dinh Clo véi thiét bi Pocket Colorimeter Il (HACH, My). M6t dung
dich géc dugc chudn bi bang cach pha 6ml tir dung dich NaOCl 8%
cho vao 100ml nudc. Sau d6 18y cac thé tich khac nhau tir dung dich
g6c dugc dem hoa tron véi 1L nudc séng sau x ly véi mang siéu loc
UF, sao cho néng d6 Clo du trong mau nudc khoang 0,8 mg/L sau
vai tiéng. Nong do Br- trong nudc dugc xac dinh bang may sac ky
ion (Model: LC-20Adsp, Shimadzu, Nhat Ban).

Cac chat san pham phu clia qua trinh khir tring THMs (b6n chat
cu thé bao gébm Chloroform, Dibromochloromethane,
Bromodichloromethane va Bromoform) dugc phan tich theo
phuong phap sic ky khi va may quang phé khéi (Model Trace 1300
series, Thermo Scientific, Waltham, MA, USA) theo phuong phap
phan tich ctia Andersson va ccs (2018) va EPA 524.2.

Cac mau mang ban va mang sau khi rtia dugc guii xac dinh cac
chat vo co trén 16p cdn dinh bam trén bé mat mang loc bang thiét
bi phé tan sdc nang lugng tia X (EDX-Energy Dispersive X-Ray
Spectrometers) ctia Aztec EDS (Oxford - UK). Day la ky thuat phan
tich thanh phan héa hoc clia vat rdn dua vao viéc ghi lai phé tia X
phat ra ti vat ran do tuong tac véi cac buc xa.

3. KET QUA VA BAN LUAN

3.1. Bdc diém nuéc nguén

Chat lugng nudc séng nghién cdu thé hién & Bang 1. Qua bang
1, ¢ thé thdy nudc dau vao c6 do duc dao dong tirvai chuc dén han
100 NTU, chat hitu co tir 3 - 9 mg/L theo CODkwnos. Ty 1€ DOC/TOC =
73% chiing t6 chat hitu co hoa tan chiém khoang 73% con lai dang
can lo ling va keo. Séng ¢6 d6 pH do chay qua cac tang da voi.

Do chiu anh hudng manh cta thuy triéu nén dé man ctia séng
thay d6i dang ké tir 0,02% dén 0,13%, vao mot s6 thdi diém cla
thang 7 va thang 9/2022. Tuong tu, néng do Br thay déi tir 0,5 mg/L
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(khi nuéc khong bi nhiém man) dén khoang 10-13 mg/L (khi nudc
bi nhiém man). Can luu y rdng néng doé Br- thudng nho hon 1 mg/L
trong nuéc ngot va tang lén 80 mg/I trong nudc bién (WHO, 2022).
Vi vay, nudc tho trong nghién cfu nay ti nudc ngot trd thanh nudc
Ig (néng dd Br- tir 1- 20 mg/L) khi xam nhap man khéng thudng
xuyén. Tuy nhién qua trinh xam nhap man chi vai gio trong ngay,
vai ngay xay ra mét lan va thudng xay ra trong mua khé, nhiéu nhat
vao thang 9 va thang 11. B9 xam nhap man phu thudc vao thuy vén
con song. Thuc té trén ban doé cling thay rang song Can (hay séng
Hoat doan qua Nga Dién, Nga Son, Thanh Hod, noi dat mé hinh) néi
kha gan vai Bién Dong (chi cach Bién Dong khoang 10 km).
Bang 1. Chat lugng nudc sdng Hoat

Dot 1(thang7- | Dot2 (thang QCVN

1L Thong sé 9/2022) 7/2023) 01-1: 2018/BYT
1 | pH 8,140,14 8,21+0,4 6,0-8,5
2 | Do duc(NTU) 101+31,1 22464 2
3 | CODxunos, mg/L 5,7441,35 9,08+0,25 2

TOC (mg/L) - 6,98+0,53 )
5 | DOC(mg/L) 5.1540,21

(lorua (), 300

- +

6 | mol 220+62,3
7 | Br-(mg/L) - 11,354+1,63
8 Do man (%) 0,090,067 0,040,005

Hinh 3. Su dao dong cla do man theo thoi gian

3.2. Anh huéng cta @6 mdn dén hiéu qua xir Iy & mé hinh phong
thinghiém

Két qua danh gia dnh hudng cia @6 man qua hinh thiic bé sung
dung dich mu6i NaCl thé hién & Hinh 4. C6 thé thay so véi mau tring
(m3u nudc song khong bé sung hoa chat), liéu lugng dung dich
NaCl bé sung vao nudc dau vao cang cao thi néng do chat hitu co
(TOQ) 6 xu hudng tang nhe nhung d6 duc gidam di. Diéu nay la do
anh hudng ctia mudi lén hén hgp cac tap chat trong nudc. Cu thé,
cac ion mudi c6 xu hudng lién két cac hat lo ltng lai v6i nhau, lam
tang trong lugng cia chung va do d6 tang kha nang lang xuéng day
(Fondriest Environmental, 2014). Do dé d6 duc gidm di, ngoai ra,
viéc b8 sung mudi cé thé tao ra nhiéu su phan hay chat hitu co phic
tap dé&n muic carbon cé thé phat hién dugc bang may phan tich TOC.
K&t qua la néng dé TOC dugc ghi nhan cao hon khi d man tang lén.
Trudc day, mot sé nghién cliu cho rang viéc tang lugng muéi gitup
viéc loc chat hiiu co tir dat dau ngudn, giup lam tang su hién dién
va néng dé clia né trong nudc (Green va ccs, 2009), trong khi Steele
va Aitkenhead-Peterson (2013) tin rdng mudi lam tang qua trinh loc
carbon hiiu ca hoa tan tur thuc vat bi phan huy, dan dén chat hitu co
cao hon trong nudc. Tuy nhién, trong nghién ctu nay, khéng c6 dat
hodc tham thyc vat ddu nguén, do do, c6 thé chdp nhan vdi I5i giai
thich trén vé anh hudng ctia dd man dén két qua vé chat hiru ca (thé
hién qua théng s6 TOC) do cé nhiéu su phan hay chat hiu co phtic
khi b8 sung mudi.
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Ngoai ra, khi d6 man tang Ién, hiéu qua loai bé d6é duc va TOC
déu c6 xu hudng gidam nhe, nhung khong tuyén tinh theo ty 1& tang
clia d6 man. Khi nudc khéng bi nhiém man, qua trinh keo tu véi PAC
gilp xU ly dugc 88.3% do duc va 66.7% chat hitu co (TOC), sau khi bi
nhiém man véi dd man 0.48% thi hiéu qua da giam xudéng 86.7% Vi
d6 duc va 62.2% vai chat hitu co (TOC). Mét nghién ctu khac cling
thdy rang su xuat hién cla mudi co loi trong viéc tao ra bong can
min ban dau, lam gidm dién tich bé mat hiéu qua clia cac hat can lg
Iting va cac yéu cau vé liéu lugng chat keo tu sé giam di. Nhung ham
lugng mudi qua cao sé viéc giam kha nang bac cau ctia chat keo tu
do chubi c6t liéu ma, mat do thap, lam tang dang ké nhu ciu chat
keo tu dé dat dugc t6c dd 1dng theo yéu ciu (Megersa, 2019).
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Hinh 4 Anh hudng ctia d6 man (md hinh phong thi nghiém)
3.3. Anh huéng cda @6 mdn dén hiéu qua xi ly & mé hinh ngoai
hién truong
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Hinh 5. Anh huéng ctia @ mén (md hinh hién trugng)

Hinh 5 thé hién m&i quan hé dnh hudng clia d6 man déi véi viéc
kiém soat chat hitu co va do duc cda hé théng keo tu - mang UF. Két
qué cho thdy d& man ctia nudc séng khong anh hudng dén hiéu qua
xUly d6 duc, nhung c6 anh hudng nhé dén kha nang kiém soat chat
hitu ce. Cu thé, khi dd man trung binh tang tir 0.025% lén 0.125%,
hiéu qua xt ly chat hiru cg gidm trung binh ti 75.5% xuéng con
63.8%. C6 thé khi c6 mat clia cacion mudi nhiéu haon trong nudc, sé
anh hudng dén kha nang phan ting 6xy hod khi cho hoa chat Clo dé
hod so b chat hitu co. Mot s6 ion sé phan ting véi 6xy va lam gidm
lugng chat éxy hoa dé 6xy hoa chat hitu co. Do d6 két qua chung
clia cd hé keo tu - mang loc bi anh huéng.

Dé& hiéu han vé thanh phan cacion dinh bam trén bé mat mang,
mau mang sau khi da loc nudc song Hoat mét thoi gian va mau sau
khi d& ngdm rlra v6i hoé chat dugc gui phan tich bang thiét bi phé
tdn sidc nang lugng tia X (EDX-Energy Dispersive X-Ray
Spectrometers). Day la ky thuat phan tich thanh phan héa hoc cta
vat rdn dua vao viéc ghi lai phé tia X phat ra ti vat rdn do tuang tac
V@i cac buc xa. Két qua thé hién & Hinh 6 va Bang 2.

(b) Hinh dnh EDX cia méu mang UF TRUGC KHI rita sach
Hinh 6. Hinh dnh EDX clia mau mang UF sau khi rita sach (a) va trudc khi ria sach (b)
Bdng 2. Két qua thanh phdn ion vé co xudt hién trén bé mét mang loc

Thanh Mau sau khi rifa sach Mau truéc khi rira
phan ion Weight% | Atomic% | Weight% | Atomic %

vo co
Si 15,27 12,9 5,87 5,62
0 27,58 40,91 24,15 40,59
Al 10,35 9,11 4,56 4,54
Fe 22,7 9,64 42,13 20,28
F 19,74 24,65 15,56 22,01
Cl 2,32 1,55 2,15 1,63
K 2,04 1,24 0,37 0,25
Na 2,64 3,09
Mg 1,00 1,11
Ca 0,63 0,42
Mn 0,94 0,46
Téng 100 100 100 100

Turkét qua phan tich EDX cho thay mang sau khi chay véi nudc séng
Hoat bi nhiém man c6 su xuat hién cla ion Na*, Mg?. Viéc rifa bang
nudc sach gitip lam mat di I6p ion bam bén ngoai I6p mang. Co diéu
tha vi vé ty | thanh phan AP+ tang |én sau khi riia sach mang ching to
mat phan hoa chét keo tu PAC chua ldng hét, van vao bé mang, tao
thanh I6p mang can dinh bam trén bé mat mang loc. Sau do cacion tiép
tuc 1dang dong trén bé mat I6p mang dinh bam dé. Sau khi rda [6p can
jon khac di thi van con I8p ion A thé hién r6 trén bé mat han va viéc
quét EDX gitip xac dinh thanh phan nay nhiéu hon.

3.4. Anh huéng ctia su'nhiém mdin dén suhinh thanh cdc san phdm
phu THMs

Hinh 7 thé hién r6 két qua hinh thanh THMs trong hai diéu kién
dé man: thap (0,025% + 0,002%) va cao (0,125% + 0,025%), véi cung
néng d6 Clo du 0,8 mg/L.

140.0

120.0

Dibromochloromethane
Bromoform i
100.0

Bromodichloromethane I I
40.0

20.0
0.0 - [
Chloroform Di
Do min 0.125% Do man 0.025%

Hinh 7. Anh hung clia @ man dén sir hinh thanh cac chét THMs

Theo Hinh 7, & khodng dé man thap, Bromodichloromethane,
Dibromochloromethane va Chloroform déu hinh thanh & néng do
thap, thap hon nhiéu so vai gia tri cho phép trong quy dinh cap
nudc sinh hoat (100 pg/L) do ndng d6 Br- thap. Tuy nhién, & d6 man
cao, sy xuat hién cda Br- vGi néng do cao hon, cac THM brém nhu
Bromoform, Bromodichloromethane va Dibromochloromethane

»
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déu c6 ham lugng cao hon tiéu chuan. Két qua hinh thanh THM cao
& d6 man cao phu hgp véi cac nghién cdu trude day (Padhi, 2012,
Chowdhury va ccs, 2010, Vengosh, 2014). Trong nghién clu anh
hudng cia nbng d6 bromide dén THMs, (Chowdhury va ccs, 2010)
tiét 16 rang ham lugng bromua (Br) tang gap ba lan (tur 40 [én 120
mg/L) da lam ting t6ng THM lén 30% va ham lugng
Bromodichloromethane ting khodng ba lan. Téng néng d6 THM
tang tu 12,64 pg/L 1én 105,34 pg/L sau 24 gid va |én 115,8 pg/L sau
48 gid khi d6 man tang tir 0% Ién 3% d6i véi nudc nhan tao. Trong
khi @6, THM téng s6 tdng 1én 119,2 pug/L va 126,4 ug/L sau 24 gid va
48 gid, khi @6 man tang ti 0% lén 3% d6i véi nguén nudc thuc
(Parveen va Goel, 2022). Ngoai ra, véi su cé mat ctia bromua, Br-THM
dugc hinh thanh kha nhanh va néng d6 chloroform giam theo ty &
(Vengosh, 2014). Nguyén nhan dugc giai thich théng qua phan ting
clia axit hypochlorous (HOCI) va Br- trong nuéc (Wong, 1997):

NaOCl + H,0 <> HOCI + NaOH (1)

HOCI + Br <> HOBr + CI (2)

Qua trinh chuyén déi tir HOCI sang HOBr khi c6 mat Br- dién ra
rat nhanh. Do HOBr chiém uu thé, phan (ng ctia HOBr vi cac chét
hitu co sé tao thanh THM ch( yéu dugc Brom héa nhu Bromoform,
Bromodichloromethane va Dibromochloromethane (Vengosh,
2014; Miller, 2021).

3.5. Thao ludn

Nhu vay c6 thé thay, d8i véi nguén nudc séng ving ven bién cé
nguy co bi xdm nhap man khong thudng xuyén do hé thong dap
ngan man bi xuéng cap va qua tai, kha nang xuat hién Brom trong
nudc séng cao. Chang han trong nghién ctru nay, Brom xuét hién
vGi néng d6 11,35 + 1,62 mg/l. Su c6 mat cta Brom dan dén kha
nang hinh thanh Br-THM nhanh chong do HOBr chiém uu thé theo
phan Ung (2). Cac chat THM da dugc Brom hoa nhu Bromoform,
Bromodichloromethane va Dibromochloromethane lai c6 c6 néng
d6 cao hon quy chuan cho phép, dic biét khi Clo du & mdic cao (0.8
mg/L). Do d6, dé tranh su hinh thanh Br-THM, can kiém soat ham
lugng chat hitu co trong nudc sau x ly cang thap cang tét (thdm
chi thdp hon yéu cau vé néng d6 chat hiru co theo QCVN 01-
1:2018/BYT, CODkmnoa = 2 mg/L) trudc khi khir trung bang dung dich
chua Clo, va khi st dung céc con séng ven bién lam nguén cung cap
nudc. Ngoai ra, c6 thé can nhic st dung chat khir triung thay thé nhu
ClOz. G cac nuéc phat trién, qué trinh chuyén déi tir Clo sang Clo
dioxide (ClOz) d€ xUt Iy nudc va cac muc dich s&t dung céng nghiép
khac dién ra ti nhitng ndm 1990 vi khéng tao ra cac san pham phu
THMs. Ngoai ra, Clo dioxide (ClO,) cling khéng gady ra mui vi kho
udng nhu hoé chat Clo, c6 thé san xuét tai ché (tiét kiém chi phivan
chuyén).

4, KET LUAN

Nguén nudc mat ven bién ngoai cé nguy co 6 nhiém do chat
htu co va d6 duc cao, con c6 thé bi dnh hudng bai cac ion dic trung
trong nudc bién nhu nhiém man va néng d6 brom cao.

K&t qua nghién ctiu ca & quy mé phong thi nghiém va quy mo
hién trudng déu cho thay khi dd man cta nudc nguén tang, hiéu
qué xtt ly chat hitu co va dé duc déu gidm. Cu thé véi quy mé phong
thi nghiém, khi nuéc khéng bi nhiém man, qua trinh keo tu véi PAC
giup xt ly dugc 88.3% d6 duc va 66.7% chat hitu co, sau khi bi nhiém
man véi d6 man 0.48% thi hiéu qua da giam xudng 86.7% vdéi do
duc va 62.2% vai chat hiiu co.

Két qua nghién ctru & mé hinh hién trudng cho thay khi dé man
trung binh tang tir 0.025% lén 0.125%, hiéu qua xu ly chat hiu co
gidm trung binh tr 75.5% xuéng con 63.8%.

Khi ngudn nudc bi nhiém man, ndbng dd Brom & muc gia tri doi
véi nudc lg (11,35 £ 1,62 mg/l), su hinh thanh Br-THM nhu
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Bromoform, Bromodichloromethane va Dibromochloromethane
xdy ra nhanh chéng va d néng dé cao hon quy chuan cho phép, dac
biét khi Clo du & muc cao (0.8 mg/L).

Do d6, dé tranh su hinh thanh cac san phdm phu ¢6 hai cho suc
khoé Br-THM, can ki€ém soat ham lugng chat hiru co trong nudc sau
xU ly theo quy dinh trugc khi khit trung bang dung dich chua Clo.
Ngoai ra, c6 thé can nhic sir dung chat khr trung thay thé nhu Clo
Dioxide ClO, khéng gdy mui vi va khéng hinh thanh san phdm phu
clia qua trinh khtr trung.
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