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TOm tat

Nghién cizu duwoc thyc hién trén thiét bj Pilot khir man qua mang siéu loc (UF) va mang
tham thau nguwoc (RO) Véi nong dé muoi gid dinh 7%.. Két qua nghién cizu cho thay ¢ pH toi
wu dat hiéu qua cdi thién chat hiegng nwéc thdng qua khao sat thong sé CI”va TDS lan heot dat
hi¢u qua twong 1ng 98,57% va 98,14%.
Tir khoa: mang siéu loc (UF); mang loc tham thdu nguroc (RO), thiét bi khir man Pilot
Abstract

INVESTIGATE THE EFFECT OF PH ON THE ABILITY TO TREAT TDS AND

SALINITY OF ASSUMED OCEAN WATER ULTRAFILTRATION MEMBRANE

AND REVERSE OSMOSIS MEMBRANE

The study was carried out on a desalination Pilot model flow through Ultra Filtration
membrane (UF) and Reverse Osmosis membrane (RO) with a hypothetical salt concentration of
7 %o. Results of the study showed that the optimum pH for water quality improvement achieved
through the survey of CI" parameters and TDS in turn effect respectively as 98,57% and 98,14%.

1. Dit van dé

Trong bao cao chung céng bb ngay 14/4/2015, T6 chic Néng lwong Lién hop qudc
(FAO) va Hoi dong Nudc thé glorl (WWC) cung canh bao, do tac dong clia mdi trudng séng va
hién twong bién d6i khi hau, nhiéu qudc gia dang phat trién c6 thé phai d6i mat véi nguy co
thiéu nudc ngot trén dién rong trong nhirg nam téi. Ngudn nudc bién tuy chiém ham luong
mudi 16n, néu khong qua xir Iy thi khong thé udng duoc. Yéu cau dat ra 1a phai co thiét bi xir Iy,
loc nudc bién thanh nudc ngot dé sir dung, nhat 1a cac khu vice chwa c6 nuée ngot sir dung nhu
viing bién d4o. Viét Nam la nuée dang trong qué trinh day manh cong nghiép hoa, hién dai hoa
nén nhu cau st dung nudc cho phat trién kinh té, phuc vu dan sinh ngay cang lén. Theo théng
ké ctia Tong cuc Thuy loi, & khu vuc ddng bang séng Ciru Long, dong chay thuong ngudn séng
Mé Kong bi thiéu hut, myuc nuéc thap, xam nhap man cao. Cac chuyén gia Vién Khoa hoc
Thay lgi mién Nam cho biét, néu téc d6 xdm nhap man van tiép dién nhu hién nay, trong 3 nim
tGi, nén ndng nghiép ¢ dong bang séng Ciru Long c6 thé s& bi kiét qué; dat ndng nghiép, luong
thuc trg nén khan hiém va dit do hon. Muc tiéu tong thé cho viéc khir mudi trong tuong lai 1a
tang ngudn cung cip nudc sach thong qua viéc khir mudi nudce bién va nuéc ngam. Nhiing
ngudn nay chiém t6i 97,5% luong nude trén trai dat, do d6, tham chi mot phan rat nho c6 thé c6
tac dong rat 1on dén muc nuéc cua khu vyuc. Nghién ciu nay dat ra myc tiéu cung cap nudc
sach cho ngudi dan dé giam dugc tinh trang xam nhap man hién nay.
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Tréan Thi Thanh Tric... Khdo sdt dnh hwéng ciia pH dén khd ndng xir Iy TDS...

2. Pbi twong, phwong phap va ndi dung nghién ciru

Déi twong va phuwong phdap nghién cuu:

- Nude mudi gia dinh c6 ndng fi(f) mudi 1 7%o dugc pha mot 1an dung trong sudt qué trinh
thi nghiém tai truong Pai hoc Thu Dau Mot tinh Binh Duong.

- Phan tich pH - theo TCVN 6492:1999 hoic SMEWW 4500 - H*. Phan tich TDS — theo
SMEWW 2540 C. Phan tich (;I' - theo TCVN 6194:1996. Céc thi nghiém thuc hién & nhiét d6
moi truong (25 - 32°C), ap suat 1 atm.

Ngi dung nghién cuu:

Ngi dung 1: khdo sdt so bé lwa chon pH téi wu ¢ timg pH =5, 6, 7, 8, 9, 10.

Bdng 1. Liéu lwong H,SO,4 va NaOH si dung
trong thi nghi¢m

H \Y H2S04 hOZ:‘lC Vv NaOH Sé g|(_)t nhé thl_l’C
P (ml) té
5 0,300 10
6 0,030 1 \ . o
7 3107 1 VNaon V@ Vhosos duoc tinh theo cong
8 3107 3 thac:
8,5 9,486.10° 4 ViaoH: C.Vnaor = [OH].Vsay
995 883(5) 5 Vhzsos: C.Vigsos = 2[H].Vea
1'0 0: 300 13 Trong do: Vs = (Vdd Nacl T Vaxit hozc bazo)

Chuan bi 6 mau nudc dau vao bang cach ¢ dinh ndng d6 mudi cé gia tri 7%o va thay doi
pH lan luot 1a 5, 6, 7, 8, 9, 10 bang dung dich axit H,SO4 1M hoic dung dich bazo NaOH 5M
dugc md ta & bang 1. Cho mau da chuan bi c6 pH=5 vao bdn va tién hanh chay md hinh Pilot.
Tién hanh tuong tu véi cac mau pH bang 6, 7, 8, 9, 10. Sau khi chay mé hinh, 1dy mau nuéc
sau khi loc x4c dinh céc théng s6: pH, TDS, ham lugng CI” bang thiét bj do. O muc gié tri pH,
TDS, ham lwong CI” ndo sau xir ly tt nhat trong 6 mau pH 14 5, 6, 7, 8, 9, 10 thi dugc chon 1am
muc pH chuan dé tién hanh thi nghiém noi dung 2.

Néi dung 2: khdo sat pH toi wu ¢ timg pH = 8; 8,5; 9; 9,5; 10.

Chuén bj 5 mau nudc du vao tuong ty nhu ¢ thi nghiém 1 nhung thay ddi pH lan luot 1a
8: 8,5; 9; 9,5; 10 bing dung dich axit H,SO, 1M hoic dung dich bazo NaOH 5M dugc mo ta &
bang 1. Tién hanh van hanh mé hinh tuong ty thi nghiém 1. Sau khi chay mé hinh, liy mau
nude sau khi loc xac dinh cac thdng sé: pH, TDS, ham luong CI” bang thiét bi do. O mirc gia tri
pH, TDS, ham luong CI” nao sau xir ly t6t nhat trong 5 mau pH 1a 8; 8,5; 9; 9.,5; 10 thi dwoc
chon 1am muc pH téi wu.

Héa chit va thiét bi nghién ciru

Hoéa chat thi nghiém: NaOH (5M), H,SO, (1M), NaCl tinh khiét, nudc tinh khiét (TDS =
14ppm, pH=6,9), Nudc cat (TDS = 1ppm, pH=7,5).

Thiét bi nghién citu:

Céc thiét bi cia mé hinh thi nghiém gém: loc thd PP (Polypropene); loc than hoat tinh; Mang
siéu loc (UF); mang tham thau nguoc RO; bom ap suat. Thiét bi phan tich: may do pH dé ban
HANNA pH211; bit do EC/TDS/nhiét d6 dién tit MARTINI EC60; méy do 6 man Cond 3210.
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Hinh 1. M6 hinh thi nghiém khix man siz dung mang UF két hgp mang RO

3. Két qua va thio luin
3.1. Phén tich mdau nwéc mudi gia dinh

Bing 2. Két qua phan tich cdc théng sé dau vao ciia mau mede mudi gia dinh

STT | Thongsé | Ponvitinh | Két qua phan tich | Gigi han téi da cho phép | Mirc d§ giam sét
1 pH - 6,56 6,5—8,5 A
2 TDS ppm 7130 1000 B

Két qua phan tich cho thiy nudc mubi gia dinh chia lugng TDS vuot quy chuan quéc gia
QCVN 01:2009/BYT vé chit lugng nude dn udng. Do d6 can phai dé xuét bién phép xir ly pha
hop.

3.2. Két qua khdo sdt so bé cdc nong dp pH

Xac dinh néng dé pH dya vao pH
Bdng 3. Hiéu sudt TDS & tang gia tri pH £ 100--
n 1
oH HY% TDS q % ]
5 92,88+0,17 z %
<94 -
6 94,10+0,66 =
2 92
7 93,64+1,09 5
© 90 -
8 95,20+2,49 T .
9 97,79+0,22 56 I S ST
10 93,55+1,99 pH

Hinh 2. D6 thi hiéu sudt TDS ¢ tirng pH
Két qua cho thay, ham lugng TDS & ndng do pH=9 c6 hiéu suat cao nhat (97,79%) so véi
cac pH con lai trong thi nghiém khao sat.
Xdc dinh n(;ng do pH dua vao ham luwong CI°
Bing 4. Hiéu sudt ham lwong CI ¢ tirng gid tri pH

pH H % ham lugng CI' pH H % ham lugng CI
86,52+7,28 95,71+1,43
92,52+2,86 96,67+1,65
89,62+3,49 10 92,38+1,65




Tran Thi Thanh Tric...

Két qua khao sét cho thiy, & nong
d6 pH=9 van la mirc ¢6 hiéu suat xir ly
ham lugng CI” 16n nhat 96,67% so Véi &
cac muc pH=5 (86,52%), pH=6
(92,52%), pH=7 (89,62%), pH=8
(95,71%) va pH=10 (92,38%).

Sau khi chay md hinh Pilot vai ting
pH lan luot 12 5, 6, 7, 8, 9, 10, két qua thu
duoc sau xir ly thi tat ca cac mau déu cé xu
hudng giam ham lugng CI. Khi giam thi
TDS ciing giam. O biéu db 2 ta thay 18 &
tirng muc pH khac nhau thi kha nang giam
ham luong CI" khac nhau nhung ¢ muc
pH=9 thi cho hiéu suit cao hon.

Khdo sdt dnh hwéng ciia pH dén khd ndng xir Iy TDS...
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Hinh 3. D6 thi hiéu sudt ham heong CI- & tirng pH

Qua d6, khi khao st & lan luot cac pH nhu vay thi thiy & pH=9 (Hc. va Hrps lan luot 1a
96,67% va 97,79%) la kha quan nhat ma khdng can qua mang loc Nano nén lya chon pH=9 lam

muc téi wu dé tién hanh thi nghiém 2.

3.3. Két qua khdo sdt toi wu ¢ cdc nong dp pH

Bing 5. Hiéu sudt TDS & ting gid tri pH

pH H % TDS Tir két qua khao sat TDS cho thay, ¢ nong d6 pH=9 la
8 94,0443 11 c6 hi¢u suat xt ly TDS (98,14%) cao hon cic pH con lai
(pPH=8 (94,04%), pH=8,5 (92,18%), pH=9,5 (97,73%),
8,5 92,18+5,56 e x : A,
pH=10 (92,02%). V&i nong do pH=9,5 (97,73%) cd hiéu
9 98,14+0,12 suat xir ly gan bang véi pH=9 (98,14%), tuy nhién, & pH=9,5
9,5 97,73+0,89 lai c6 cac gia tri hiéu suat chénh léch nhau nhiéu hon 13 &
10 92,02+2,49 pH=9. Do d6, pH=9 14 gi4 trj ¢ hiéu suat xt Iy TDS tét hon

cac gia tri pH con lai.

Tir d6 thi 4 cho thiy, ¢ timg pH khac nhau thi ham lugng CI ¢6 hiéu suét xir Iy khac
nhau. O pH=9 (98,57%) cao hon & cac pH=8 (96,19%), pH=8,5 (95,24%), pH=9,5 (94,29%) va
pH=10 (91,90%). Sau khi khao sat 1an 2 v&i cac ndng d6 pH lan luot 1a 8; 8,5; 9; 9,5; 10 thi két
qué van cho thdy dugc rang & mirc pH=9 14 t6i wu cho ca TDS va d6 man.

Hinh 4. D6 thi hi¢u sudt TDS ¢
tung pH
Bing 6. Hiéu sudt ham leong CI &
tung gia tri pH

pH H % ham lwgng CI
8 96,19+2,18
8,5 95,24+2,18
9 98,57+2,47
9,5 94,29+1,43
10 91,90+0,82
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Sau 2 lan khao sat cac pH khéc nhau, két | 100 -
qua sau cing & mac pH=9 thi hiéu suat xu ly 98 -
TDS (98,14%) va hiéu suat xu ly CI (98,57%) 9%
t6t nhat trong cac mic pH con lai. Theo Nguyén o
Thi Hong Tinh (2013) sir dung loc cat + UF + 9
NF + RO véi nong do mudi <17,5%o thi nusc %0 -
sau khi thu dugc dat nong do muéi nuéc sau xir | £ o
ly < 0,1%o. So nghién cuu ciia Tran buc Ha va %
ctv (2012) vai dung dich dau vao c6 nong do
mudi 5-10%o thi hiéu suat khir man cua mang pH
NF dat t6i da 90%. Tur d6 cho thdy két qua ‘ ,
nghién ciu o su twong ddng vé hidu qua cai  Hinh 5. Do thi hiéu suar ham heong CI &
thién chat luong nude man. tirng gia tri pH
4. Két luan

Xir Iy nuéc mudi gia dinh bang mang RO da cho thay nong do man da giam sau khi xu 1y tir
7%o xudng 0,10%o (pH=9) véi viéc loc bang mang RO mét bac. Ciing véi mé hinh thuc nghiém nay
thi hiéu suat xir Iy ham lugng CI” dat 98,57% va hi¢u suat TDS dat 98,14%. Nudc nhidm man tir
7%o xudng dudi 1%o va tdng chat ran hoa tan (TDS) sau xir ly 1a 132,67 ppm trong pham vi cho
phép caa QCVN 01:2009/BYT. Két qua nghién ciru 1a co sé lya chon mé hinh p dung vao thuc té
khi ting dung mang loc RO d xtr Iy nuéc nhidm man cho muc dich cap nude an udng.

Can khao sat thém cac thong sé anh huong dén hiéu suét loc cia mang loc RO. Khao sét
thém ddi twong nuéc khac nhu 1a nude song, nude cap sinh hoat... Sau khi loc o tirng pH can vé
sinh mang loc dé tranh viéc ket mang va anh huong dén hiéu suat xir Iy TDS va ham lwong CI°
ctia mAau tiép theo. Thay doi ndng do man tir 5%o dén 15%o dé tim ra duoc nong do phu nhat pha
hop nhat cho hé thdng loc Pilot khir man. Tang hiéu suat xir Iy nudc nhidm man bang cach lap
dat thém mot 16i loc RO ndi tiép (loc RO hai bac) dé khao sat kha ning xtr Iy nude nhidm man
tir &6 1am co s cho viéc khao sat kha nang xir Iy nude bién.
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