KET QUA NGHIEN CUU VA UNG DUNG

NGHIEN CUU XU’ LY NUOC LO VA NUOC MAN
DE CAP NUO'C AN UONG BANG CONG NGHE CO MANG LOC
NANO (NF) TREN MO HINH PHONG THi NGHIEM

Trdn Pirc Ha', Nguyén Quéc Hoa’, Pham Duy Péng, Tran Hoai Son®

Tém tat: Nham Iwa chon duoc céng nghé xtv ly nuéc mén va nuéce lo hop ly, gop
phén gidi quyét nan khan hiém nuéc sach ciing nhw thich tng véi sw bién déi khi
héu, néng cao diéu kién sbng ctia nhan dan vung ven bién va hai dao, nghién ctru
g dung mang loc nano (NF) trong céng nghé xi ly nuéc bién thanh nudc céap
sinh hoat va &n udng dang duwoc nhém nghién ctru trién khai trén co sé nghién ctru
thuc nghiém bang mé hinh trong phong thi nghiém, véi nwéc mén nhén tao cé
nbng d6 mudi ttr 5 - 35 %o theo céac 2 huéng cong nghé sau:

Nuwée mudi —Loc cat —Siéu loc —Loc nano bac 1 —Loc nano bac 2 —nwéc sach
Nuwée mudi —Loc cat —Siéu loc—Loc nano —Loc trao dbi ion —nuwéc sach

- Huéng nghién ciru theo so db cong nghé (1) ¢b khé ndng xtv ly nudc mubi dap
tng yéu céu ctia QCVN 01:2009/BYT véi nbng dé dudi 15 %o: Hidu suét khir mudi
clia mang loc nano ty 1é nghich véi hé sé thu hdi nudc sach va ap suét lam viéc
cta mang loc.

- Theo huéng nghién ctru so dé (2) thi khd ndng cua hé lam viéc duoc véi ndng do
mubi dau vao (truoc NF) khéng quéa 12,5 %o va nuéc sau xir ly dat yéu céu cua
QCVN 01:2009/BYT.

Ttr khéa: mang loc nano (NF), nuéc mén va nuwéc lo, nude cép sinh hoat

Summary: In order to select technology for brackish and salt water appropriate, to
contribute to solve water scarcity as well as adapt to climate change, improving the
living conditions of people in coastal and island , research on nano filtration (NF)
application in salt water treatment technology into drinking water doing by
researchers in laboratory, with artificial seawater salt concentration from 5 - 35 %o
in two following processes:

Salt water — sand filter - UF — NF1 —-NF2 — Water

Salt water — sand filter —UF — NF — jon exchange — water

First results show that: Diagram (1) is able to treat salt water to meet the
requirements of QCVN 01:2009/BYT to salt concentrations less than 15 %o:
Desalination performance of nano filtration is inversely proportional to the recovery
of clean water and a working pressure of the membrane

According to diagram (2) the system's ability to work with the influent salt
concentration (before NF) less than 12.5 %0 and water after treatment is satisfy the
requirements of QCVN 01:2009/BYT.
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1. Gi&i thiéu chung

Chién lvgc Quéc gia cip nwédc sach va vé sinh nong thén da duwoc Tha twéng Chinh pha
phé duyét tai quyét dinh 104QD/TTG ngay 25/08/2000 dat ra muc tiéu dén 2020 1a “tat cé dan
cw néng thén sir dung nuwéc sach dat tiéu chuén quéc gia vGi sé luong it nhéat 60
lit/ngurdi/ngay”, ddng thoi cung neu ré can thtr nghiém va phat trién céng nghé x& Iy nwéc bién
va nuéc lo thanh nwéc ngot dé cip nwédc cho ving bi nhiém man trong twong lai. Nhw vay tim
klem cong nghé va trién khai lp dat cac cong trinh, thiét bi x&r ly nwéc bién va nuwoc lo dé cung
cap nwéc cho cac cum dan cw, d6 thi ven bién va hai dao 1a mot nhiém vu cip bach va can
thiét, dac biét 1a trong tinh hinh bién ddi khi hau nhw hién nay.

Céc loai mang loc NF (nanofilter) va thdm thdu nguoc RO (Reveses osmosis) dwoc st
dung rdng rai trén thé gioi dé khi mudi trong nwéc lo va nwde man nén duoc trién khai nghién
clru dé xir Iy nwéc cap sinh hoat cho dan cw ving ven bién. U’ng dung mang loc nano trong
cong nghé x& ly nwéc man va nwéc lo thanh nwdc cip cho &n ubng va sinh hoat 1a mét cong
nghé hop ly, gép phan giai quyét thiéu nwéc nwdc sach déi véi nhan dan vang ven bién va hai
dao, nhéat 1a trong bdi canh bién dbi khi hau hién nay.

Mang loc nano la loai mang c6 kich thwéc 16 nho (10'7 cm = 10A°), phan t& lwgng bi chan
tir 200-500 g/mol. NF thich hop cho qua trinh 1am mém nwéc, loai bd mét sé chat hiru co tan,
chi, sét, niken, thiy ngan (ll), cac vi khuan gay bénh... NF cé thé loai bé dwoc khoang 95% ion
kim loai hoéa tri 2 va khoang 40 - 60% cac ion hoa tri 1 /1,2,5/. Ap suét dong lwc ciia mang loc
nano thuéng 1a <40atm, thdp hon so véi mang thdm thdu nguoc. Day la loai mang bat dbi
xng, t6 hop composite. D& day mang gdm Iép d& 150 pm, I&p da mang 1 pm. Dac tinh mang
la: kich thwoc 16 xdp <2nm; ap suét dong lwc tr 15 dén 25 bar, tc do loc > 0,05m°>.m?.ngay
' bar". Mang loc nano dwoc tng dung dé xt ly nwéce lo, [am mém nwac, loai bd chat hiru co,
san xuat nwdc siéu tinh khiét... ma khéng nh& cac phéan (rng héa hoc.

2. Muc dich va phwong phap nghién ctru
2.1 Muc dich nghién ctru

Muc dich cta nghién cu nay la &ng dung mang loc nano trong cac day chuyén coéng
nghé x& ly nuwéc lo va nwéc bién thanh nwéc dung cho &n udng va sinh hoat trén co' s& nghién
ctru trén md hinh phong thi nghiém, vé&i nwédc mén va nwéc lo nhan tao ¢é ndng dé mudi t 5 -
35°,, theo céc 2 hwéng céng nghé sau:

a) Nwéc mudi — Loc cat — Siéu loc — Loc nano — Loc trao ddi ion — nwéc sach

b) Nuwéc mubi — Loc cat — Siéu loc — Loc nano bac 1 — Loc nano bac 2 —nwéc sach
2.2 Phwong phap thuc nghiém

a. Chuén bj nuéc méu thi nghiém:

Mau nuwéc mén va nuéc lo dé thi nghiém dwoc chuén bj trong béng cach pha mubi &n
(NaCl) v&i nwéc may theo cac ndng d6 mubi la: 7,5%o; 12,5%o; 17,5 %o; 22,5 %o; 27,5%0; 32,5 %o.

b. M6 hinh thi nghiém: M6 hinh thi nghiém dwoc thé hién trén cac hinh 1 va 2 sau day:

Nudc Nudce
muoi pha sau UF

UF NF1
Lp-sa = Lpof——

Hinh 1. M6 hinh thi nghiém khi mén st dung mang NF két hop trao déi ion cho céng nghé a

Cationit
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Nude

. Nudc Nudc Nudc
mudi pha

sau sau sach
NF1

UF
UF NF1 NF2
Loc Cat [~

Hinh 2. M6 hinh thi nghiém khdr mén st dung mang NF hai bac cho céng nghé b

Cac thiét bi clia cac mé hinh thi nghiém nay gém:

- Cot loc cat thach anh, vé composit D= 250 mm, H=1400 mm v&i chiéu cao 16p cat thach
anh Hgs: = 800 mm va chiéu cao 1&p s6i d& Hesi =200 mm c6 may bom JEM 037: Q= 700 - 1000
L/h, H= 2-3 bar kém theo.

- Bo siéu loc UF (Ultra Filtration) vé nhwa téng hop D= 160 mm; H= 130 mm, mang
Motimo loai OUF-4 dang sgi r5ng kich thwéc 16 0,2um, vat liéu PVDF. Lwu lwong dong ra tw
5000 -7000L/ngay.

- B mang NF (Nano Filtration) véi dac diém: mang NF Nitto Denko ESNA1-LF 4040, dai
pH tir 3- 10, ap suét 1am viéc tr 4 - 41 bar va nhiét 3o < 40°C; cong suét loc > 6 m*/ng; hiéu
suét loai bd CaCl, tir 92 - 96%, hiéu suét loai bé mudi MgSO, trén 97 % va hiéu suét loai bd
muéi trung binh > 89 %. Mang NF quéan xoan, éng nuéc thu dwoc dat tai trung tam. Bom truc
dirng CDLF: Q= 2000 I/h; H= 8 bar kém theo cac bé mang.

- Cot loc Cationit béng vat liéu composit chiu dwgc ap lwc va an mon hda hoc, duwdng
kinh D= 250 mm, H=1400 mm, loai nhwa cationit str dung 1a Lewatit S108 (loai R-H) chiéu cao
la 800 mm, chiéu cao I&p séi d& 1a 200 mm.

- Cot loc anionit bang vat liéu composit chiu dwoc ap lwe va &n mon héa hoc, dwdng kinh
D= 250 mm, H=1400 mm, loai nhua cationit st dung la Lewatit M500 (loai R-OH) chiéu cao la
800 mm, chiéu cao I&p s6i d& la 200 mm.

c. Quy trinh thi nghiém:

- Thi nghiém 1: M&u nwéc man nhan tao (chuan bi theo cac néng dd néu trén) chira
trong bdn nhwa 500 lit (bdn chiva 1) dwoc bom qua cot loc cat ap lwe dé loai bé cac tap chéat cod
kich thudc 1on, nuwac sau loc cat dwoc dan qua thiét bi loc UF (cong suét 2m®/h) dé tach cac
phan t& c6 kich thuéc nhd nhw chat keo, chét tan... sau d6 dwoc chira vao bdn chira sb 2. Tl
bdn chtra sb 2, nwéc mau dwoc bom vao bo NF bac 1 dé kh&r mudi, nwéc sau loc NF bac 1
dwoc chira vao bdn sé 3. V&i ham lweng mudi con cao thi tiép tuc bom nuwéc tir bdn chira 3 dé
xt ly tiép dwoc trén bd mang NF bac 2.

- Thi nghiém 2: Trinh tw thi nghiém 2 dworc tién hanh twong tw nhw trinh tw thi nghiém 1,
tuy nhién déi vai thi nghiém 2 thi sau loc NF bac 1, nuwéc mau dwoc X ly bac hai béng hé
thdng trao déi ion (cation va anion).

Cac thi nghiém dwoc thuc hién 1an luvot véi cac ndng dd mudi da xac dinh nhu trén. Diéu
kién thwe nghiém 1a ¢ dinh néng d6 muébi va thay déi ap suat lam viéc ctia mang NF la: 8; 9; 10 bar.

3. Két qua va thao luan

3.1 Danh gia khé ndng khir mubi véi cdc nébng dé dau vao khdac nhau bang hé
théng xu ly NF mét bac

Cac két qua xi¥ ly nuwéc cd ndng d6 mubi diu vao khac nhau va ap suét lam viéc cua
mang NF thay déi dwoc thé hién trén hinh 3.
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NONG DO MUOI SAUNF1 (AU VAO 7.5%) NONG DO MUOT SAUNF1 (BAU VAO 12.5%)
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Hinh 3. Két qua thir nghiém mé hinh céng nghé a véi néng doé mubi dau vao
va &p suét lam viéc ctia mang NF thay déi

- Thi nghiém véi ndng dé mudi 7,5%o, thay déi &p suét lam viéc cia mang NF

Trong thi nghiém nay, néng d6 mubi dau vao (truéc xi ly) dwoc chuan bi véi ndng dod cbd
dinh la 7,5%o, sau kht» mudi bac 1 bang NF thi trong khodng thdi gian 5 phat dau néng do mudi
gidm rd rét tr 7,5 %o xudng khoang 1,1 - 1,2%o, sau dé néng d6 mubi hau nhw khéng bién ddi va
duy tri 6n dinh tir 0,7 - 1,1%0 twong (rng v&i tirng ché do ap suét lam viéc cha NF. V&i P = 8 bar,
néng dd mudi én dinh la 0,7%o, ti thu hdi dat 10%; con & P=9 bar, ndng d6 mudi tang khéng dang
ké va 6n dinh & 0,9%o, hé sb thu hdi dat 15%; & P = 10 bar, ndbng d6 muéi tang hon va én dinh
quanh khodng néng do ttr 1,1 - 1,2%o, hé s6 thu hdi dat dwoc kha 1a cao 32%. Hiéu qué khir mudi
cha bd NF1 dat 85,33% - 90,67% . Tuy nhién, nwéc sau xt ly bac 1 bang NF ¢6 ham lwong mubi
NaCl (dd man) vwot quy dinh cho nwéc &n udng vang dan cw ven bién 1a 0,494%. theo yéu ciu
clia QCVN 01:2009/BYT- Quy chuén ky thuat qubc gia vé chét lwong nwéc &n ubng.
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- Thi nghiém véi ndng do mudi 12,5%o, thay déi &p suét lam viéc ctia mang NF

V6&i ndng d6 mudi dau vao la 12,5%0, sau khir mubi bang mang NF bac 1 thi trong
khoang thoi gian 5 phat du, khi ap suét lam viéc ctia mang 1a P = 8 - 9 bar, ndng d6 mudi gidm
manh xuéng khoang tir 3,0 - 3,5%0 sau dé gidm nhe va dao déng trong khoang t& 2,2 - 2,5%o
déi voi trwng hop P = 8bar, con khi P = 9 bar thi sau 90 phut loc ndng d6 muébi tang 1én dén
3,1%0. O’ ap suét P = 10 bar, thdi gian dé& dat ndbng dd mudi ngwdng 2,9%. 1a 10 phit va dao
déng quanh khoang t 2,7 - 2,8%0 sau dé néng d6 mubi co6 xu hwéng ting tir dén 3,5%0 sau
khoang th&i gian lam viéc la 85 phut.

Ti 1& thu héi 1an lwot 1a: 10%; 12% va 18% twong dwong véi &p suat qua mang |a 8bar,
9bar va 10bar. Hiéu suét khtr mudi ctia modul NF1 dat 72% - 80 % . Tuy nhién, ham lwong
mubi trong nwéc sau xt ly bdng mang NF bac 1 van cao, khéng dat quy dinh cia QCVN
01:2009/BYT.

- Thi nghiém véi ndng dé mudi 17,5%o, thay déi &p suét lam viéc ctia mang NF

Khi ndng d& mubi dau vao tang lén 17,5%o, thi ndng dd mubi sau x& ly bac 1 bang NF
déu 16n hon 7% va hiéu suat dat duoc téi da la 60%, twong (rng véi P=8 bar, ti 1& thu héi la
8%. Khi P = 10 bar, thi ti & thu hdi dat dwoc cao nhéat 1a 15% va néng d6 mudi dao dong twr 7,7
- 7,97%o, khi d6 hiéu suat khir mubi chi dat 56%. V&i ndng dd6 17,5%, trong ca 3 trwong hop,
sau khoang 60 tién hanh thi nghiém trén mé hinh néng dé mubi déu cé xu hwéng tang rd rét va
bat dau chu ky rlra mang.

- Thi nghiém vé&i néng do mudi 22,5%o, thay déi 4p suét lam viéc ctia mang NF

Twong tw nhw vé&i nébng d6 17,5%o, khi ndng dd mudi dau vao la 22,5%0, ndng dd mubi
sau x& ly NF bac 1 rat cao va nam trong khodng tir 11,5 - 12%o. Dbi v&i trudng hop P = 8bar va
P = 9bar, thi trong khoang thdi gian 50 phat dau thi nghiém, ndng d6 mudi kha 6n dinh &
khoadng 11,5%o, twong rng v&i hiéu suét khir mubi 1a 49% va ti 1é thu hdi nwéc ciing chi dat
duoc 6% (P=8bar) va 11% (P=9bar) sau d6 ndng d6 mudi nwéc sau x ly tdng manh.

O trwong hop P = 10bar, ti 1é thu héi dat 13%, song ndng d& mudi sau xt ly NF bac 1 chi
dat & khoang 12,1% trong khoang th&i gian hoat dong clia mang la 35 phut, sau dé tang nhe va
4n dinh trong khoang 13%., twong dwong véi hiéu suét thu hdi 1a 42%.

- Thi nghiém véi nbng do mudi 27,5%o, thay doi ép suét lam viéc ciia mang NF

O ndng d6 mudi dau vao la 27,5%o, véi trwdng hop P = 8 bar néng do mudi nwéc sau xir
ly c6 néng d6 xap xi 17%, ti 1& thu hdi dat 6% va hiéu suat kh&r muébi 1a 38%.

Vi P = 9 bar, thi trong khoang 10 phat dau thi nghiém, néng d6 mubi giam va én dinh &
khodng 17,2%o, va sau khodng 70 phut thi nghiém, néng d6 mudi cé xu hwéng ting cao, trong
trwdng hop nay ti 1& thu héi nwdc ciing chi dat dwoc khodng 8% va hiéu suat khir man dat
37,5%.

Trong trwdng hop P = 10bar, twong tw nhw trwéng hop P = 9 bar, song néng d6 mubi co
tang cao hon mot chit so véi trueng hop P = 9 bar. Ti 1é thu hdi trong trwdng hop nay dat téi
da la 10% va hiéu suat khir man 1a 36,7%.

- Thi nghiém vé&i néng dé mudi 32,5%o, thay déi 4p suét lam viéc ctia mang NF

O néng d6 mudi dau vao 1a 32,5%0, nébng d6 mudi nwdc sau xir ly co ndng dd xap xi
22%, ti 1& thu hoi dat t6i da 1a 10% va hiéu suét kh&r muébi rat thap, chi dat 32%. Ti lé nwéc thai
va nwdc sach 1a 8,25 Ian.
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TRUONG HO'P NONG DO MUOI = 7,5%0 TRUONG HQP NONG DO MUOI = 12,5%0
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Hinh 4. Méi qua hé giita néng do mudi trong nuéc sau xir ly - 4p suét - ty 1é thu hoi

T céac biéu db trén cho thay rat rd vé méi quan hé gitra ndng d6 mubi clia nwéc sau xi
ly - 4p suét - ty I& thu hdi: khi ap suat cang cao thi i 1& thu hdi cang I&n va ty I& nghich v&i ndng
dd mudi sau x& ly; néng d6 mudi dau vao ty 1& nghich v&i ti 1& thu héi va kha nang khir muéi
cang kém hiéu qua.

3.2 Banh gid kha ndng khir muéi bac 2 bang trao déi ion

Trong trwéng hop néng dd mudi ban dau la 7,5%0, sau xt ly bac 1 bang NF ndng do
khoadng 1,0%o, dwoc xt ly tiép ban 2 bang hé trao dbi ion thi kha nang loai mubi 1a kha triét dé,
hiéu suét kher mudi dat xap xi 100%. Tuy nhién, v&i tbc dd loc la 6 lit/phat thi sau khoang thoi
gian 50 phut hoat ddng néng do muéi tdng nhanh va gan dat dinh ndng d6 dau vao cla hé. Thé
tich nwdc sach thu hdi: 300 lit.

Trong trwéng hop nuéc thi nghiém cé ndng d6 mudi dau vao C, = 12,5%0 va nébng do
mudi dau ra sau NF bac 1 18 Cnrrout = 2,5%0 dwoc xir ly bac 2 bang hé trao dbi ion thi kha ning
loai mudi |a kha triét dé, hiéu suét khtr mubi dat xap xi 92%. Néng dd mudi nuwdc sau x ly 1a
0,2%o, dadm bao cac quy dinh cia QCVN 01:2008/BYT. Tuy nhién, vé&i tc dd loc la 6 lit/phat thi
sau khoang thoi gian 30 phat hoat dong néng d6 muébi tdng nhanh va sau 10 phat, néng do
mubi vrot qua ndng dd dau vao hé. Nguyén nhan cuda hién twong nay 1a cé thé mot phan Na*
va ClI tach ra lam tang ndng do6 mudi trong nwéc sau xt ly. Thé tich nwéc sach thu hdi: 180 lit .
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NONG DO MUOI SAUTRAO BOION (VO Co = 7.5%s; Gy =1, 0%) NONG BO MUOI SAUTRAO BOIION (VO G, = 12.5%s; Gy 0=25%)
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Hinh 5. Kha ndng khir mudi béng trao déiion  Hinh 6. Kha ndng khi» muéi bang trao déi ion

v&i néng dé mubi C, = 7,5%o, Cner-out = 1,0%0  v&i ndbng d6 mudi C, = 12,5%0, Cnrr-out = 2,5%o0

Trong trudng hop ndng d6 mubdi C, = 17,5%o, Cnrr-out = 7,5%0, dwoc x& Iy bac 2 béng hé

trao d6i ion thi kha nang loai muébi la kha triét dé, hiéu suat khtr mubi la 70%. Tuy nhién, ndng
dd mubi nwéc sau xt ly thap nhét 1a 2,2%o, khong dadm bdo QCVN 01:2008/BYT.

NONG DO MUOI SAU TRAO BOIION (VOIC, = 17.5%0; C,

NF1-out

=7,5%)

Ham lwgng mudi (%o)
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Thoi gian (phut)

Hinh 7. Kha ndng khir mudi béng trao déi ion véi nbng d6 mudi C, = 17,5%o, Cnrr-out = 7,5%o0

Nhw vay, tir cac két qua thi nghiém trén cho thay:

- Néu két hop khir m&n bang NF két hop v&i trao ddi ion thi kha nang kh&r man cutia hé
trao déj ion (béac 2) chi c6 hiéu qua (dam bao quy dinh cia QCVNO01:2008/BYT) khi n(‘“?ng dé
mudi dau vao hé khoang 2,5%. (@@ dwoc khlr man bac 1 bang NF véi C, = 12,5%0). Diéu nay
cling ding vé&i quy luat chung trong cac phan (ng trao ddi ion /1/.

- Hiéu qua st dung hé trao déi ion thap, sb chu ky hoan nguyén Ién (khoang 50 phut/lan
v&i ndng dd C, = 7,5%0, Cnrrout = 1,0%0) va thé tich nwéc sach thu dwoc thap dan dén chi phi
dau tw, van hanh c6 thé Ion.

3.3 Banh gia kha nang khir mudi bang mang NF bac 2:

Tién hanh thi nghiém véi 2 trwdng hop:

Trwong hop 1: C, = 12,8%0, Cnrrout = 2,5%0 va treong hop 2: C, = 17,5%0, Cnr1-out = 7,5%0

Trong trwdng hop nudc thir nghiém cé nong do mudi dau vao C, = 12,5%. va sau NF bac
112 Cnrrout = 2,5 thi hiéu suat khtr mudi NF bac 2 dat 80%, ti 1é thu hoi la 56% v&i ap suat qua
mang la P = 8 bar. V&i chat lwgng nwdc sau khir mudi cd ham lwgng mubi la 0,2%., dam béo
quy dinh ctia QCVN01:2008/BYT.

Trong truwong hop néng‘dé mubi C, = 17,5%0, Cnrrout = 7,5 thi sau NF bac 2, hiéu suét
khtr muoi dat 93%, ti 1& thu hoi dat 20% v&i ap suat qua mang la P = 9 bar. Tuy nhién, chat
lwgng nwéc sau khlr mudi c6 ham lwgng mudi la 0,7%., vwot qua gidi han cho phép cua
QCVNO01:2008/BYT.
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NONG BO MUOI SAUNF2 (VOIC, = 12.5%; Gy, 0,=25%) NONG DO MUOI SAUNF2 (VOIC, = 17.5%s; ey 0,i=7,5%)
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Hinh 8. Kha ndng khtr mudi bac 2 béng Hinh 9. Kha néng khtr mudi bac 2 bdng mang
mang NF v&i ndong dé mudi C, = 12,5%o, NF v&i nbng dé mudi C, = 17,5%o, Cnri-out =
CNF1-out = 2, 5%o 7, 5%o

Nhu vay, viéc ap dung NF dé khir man doi voi nuéce lo va nuéc ven bién dé cap nuoc
sinh hoat d@m bao QCVN 01:2008/BYT thi chi cé hiéu qua tét d6i v&i ndng dé6 mudi trong nwéc
khdong qua 15%.. Trong trué’pg hop néng d6 mudi vwot qua 15%. thi phai ap dung phuong an
cbng nghé khac hoac tang sO bac loc NF.

4. Két luan

- Hiéu suét khir mubi ctia mang loc NF ty |& nghich vé&i ndng d6 mubi clia dung dich dau
vao va hé sb thu hdi nwéc sach ciia mang loc; véi dung dich dau vao cé ndng dd mudi 5 - 10 %o
thi hiéu suat khir man ctia mang NF dat t6i da 90 % va vé&i dung dich dau vao cé ndng d6 mudi
10 - 15 %o thi hiéu suat khir man clia mang dat t6i da 83%. Ngoai ra, hiéu suat khir mubi cta
mang loc nano ty & nghich v&i hé sé thu hdi nwéc sach va ap suét lam viéc ctia mang loc.

- Két qua nghién cru theo so dd cong nghé (a) VO’I viéc xtr Iy nwéc mudi bang NF va trao
ddi ion cho thay kha nang cua hé lam viéc dwoc véi ndng d6 mubi dau vao (truo’c NF) khéng
qua 12,5 %o va nébng d6 mubi trong nwéc sach sau qua trmt] trao do[lon dat yéu cau cua QCVN
01:2009/BYT, tuy nhién chu ky rira hoan nguyén hat trao doi ion ngan sé la tré ngai I&n doi véi
viéc van hanh hé thong.

- Két qua nghién ctru theo so d6 cong nghé (b) véi viec xt Iy nwéc mudi bang NF hai
bac cho thay ndng do mudi trong nuéc sau x( ly chi dap trng quy dinh clia QCVN 01:2009/BYT
v&i nong d6 mudi dau vao dudi 15 %e.

Nhirng két qua buwdc dau trong phong thi nghiém 1a co sé lwa chqn so do céng’ nghé co
¢ng dung mang loc nano dé xt ly nwéc lo va nwéc bién cho muc dich cp nwéc &n ubng trong
nghién ctru & hién trevong.
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