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(54) PHUONG PHAP VA THIET BI XU LY NUGC VA PHUONG PHAP DE TAI
SINH NHUA TRAO DBOI ION

(57) Trong phwong phap xur Iy nuéc sir dung nhya trao doi ion va mang loc tham thau
nguoc, ngay ca khi SO42va CO;* dugc chira trong nudc can duoc xir 1y, thi viéc tai sinh
nhura trao d6i ion van dugc thuc hién theo cach don gian hon va voi chi phi thap hon. Sang
ché dé cap dén phuong phap xu ly nudc bao gd6m bude 1lam mém bang cach st dung nhya
trao d6i ion dé 1am mém nudc can duoc xir Iy chira SO,2 va/hodc CO;Z, thanh phan giy
nén do cing, Na*, va CI-; budc loc nano bang cach sir dung mang loc nano dé tach nuée da
duoc 1am mém trong buoc 1am mém thanh nuéc thim qua va chit long ¢6 dac tu mang loc
nano; budc tham thau nguoc bang cach sir dung mang loc tham thau nguoc dé tach nuéc
d3 thdm qua tir mang loc nano thanh nudc thim qua va nudc co dic tir mang loc tham thau
nguoc; va budc tai sinh nhya trao ddi ion nham tai sinh nhya trao ddi ion bang cach st
dung nudc cb dic tir mang loc tham thiu nguoc; thiét bi xir Iy nudce thich hop dé thuc hién
phuong phap nay; va phuong phap dé tai sinh nhya trao d6i ion, ma bao goém bude lam
mém, budc loc nano, budc thim thau ngugc, va bude tai sinh nhya trao doi ion sir dung
nudc co dac tir mang loc tham thau nguoc.
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Linh vue ki thuit dwoc dé cap

Sang ché d& cap dén phuong phép va thiét bi xir Iy nudc thich hop dé xtr Iy nude
thai trong cong nghiép dién tir. Sang ché con dé cap dén phuong phéap dé tai sinh nhwa
trao ddi ion.

Tinh trang ky thuit ciia sang ché

Phuong phép xr Iy nudce st dung nhua trao ddi ion va mang loc thim thiu nguoc
da dugc biét. Tai liéu sang ché 1 boc 16 viée chuyén nudc thai khong chia axit trong
cong nghiép hop kim ddng, cong nghiép ma, cong nghiép sét va thép, cong nghiép thuc
phdm, hodc c4c nganh cong nghiép twong tw qua nhua trao dbi ion va sau d6 tach nude
thai thanh chét 16ng c6 dic va chit 16ng thdm qua mang nho phuong phap tham thiu
ngugc.

Tai liéu sang ché 2 boc 16 may hoi nude ma c6 thé 1am giam luong tidu thu nuée
va phuong phap dé van hanh may hoi nuéc nay. Tai liéu ndy mo ta viéc chuyén nuéc da
duoc 1am mém trong bé 1am mém ma chtra nhya qua thiét bi thdm thdu ngugc ma chia
mang ban thim, viéc cip nudc da thAm qua tir thiét bi thAm thdu ngugce dén ndi hoi, va
str dung chét 1éng c¢d dic trong thiét bi thdm thau ngugc cho viée ti sinh ciia bé 1am
mém.

Danh muc tai liéu trich dan

Tai liéu sang ché

Tai liéu sang ché 1: JP S50-105546A

Tai lidu sang ché 2: JP 2013-212504A

Ban chit ky thuét ciia sang ché

Céc van dé& can duoc giai quyét boi sang ché

Theo k§ thuat ma dwoc mo ta trong Tai lidu sang ché 2, bang cach sir dung chét
16ng cb dic tir thiét bi thdm thau nguoc cho viéc téi sinh cua bé lam mém (nhya), lwong
nude chua xir ly ma thuong dugce st dung dé 1am sach bé 1am mém c6 thé duge giam
thiéu.

Tuy nhién, trong phuong phap xr Iy nudc st dung nhya trao ddi ion va mang
loc thdm thiu ngugc, khi cac ion sulfat SO4* va céc ion cacbonat COs? dugc chira trong

nude can duoc Xt ly, cadc anion ¢6 hoa tri hai nay di qua nhya trao doi ion va dugce cd
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dac trong nudce co ddc tir mang loc thdm thiu nguoc. Khi nudce ¢d ddc nay duoc s dung
cho viéc t4i sinh nhua trao ddi ion, thi CaSO4 va CaCOs ¢6 thé két tia, va do d6 trong
truong hop nhu vay, viée st dung nudce cd ddc tr mang loc thdm thiu nguoc cho viée
tai sinh nhua trao d6i ion nén dugc tranh.

Mt khéc, d6i véi chat tai sinh dé tai sinh nhua trao ddi ion ma duogc st dung dé
xir Iy 1am mém nuéce, thong thudng, dung dich nuéc NaCl ndng do6 cao thudng duge st
dung. Tuy nhién, trong truong hop nay, chi phi dé tai sinh cao, va budc hoa tan NaCl
thé rén 1a can thiét, va do d6 qua trinh xir ly nay kha phirc tap.

Muc dich cta sang ché 1a dé xudt phuong phap xtt Iy nude sit dung nhya trao
ddi ion va mang loc thdm thiu nguoc trong d6, ngay ca khi céc ion sulfat SO4* va céc
ion cacbonat CO3%" duoc chira trong nudc can dugc xtr 1y, thi viéc tai sinh nhya trao dbi
ion van c6 thé dugc thuc hién theo cach don gian hon va véi chi phi thip hon.

Muc dich khac ctia sang ché 1a d& xudt thiét bi xir Iy nudc thich hop dé thuc hién
phuong phap néu trén.

Muc dich khéc nita ctia sang ché 1a @& xudt phuong phép dé tai sinh nhua trao
d6i ion, trong d6 viéc tai sinh nhuyra trao dbi ion c6 thé duge thuc hién theo cach don gian
hon va v6i chi phi thap hon, va cu thé 13, trong d6 nudce duge c6 dic qua mang loc tham
thiu nguoc ma thu duge tir phwrong phap xit Iy nudce st dung nhya trao d6i ion va mang
loc thdm thau nguogc c6 thé dugc str dung cho viéc tai sinh nhua trao dbi ion, ngay ca
khi cc ion sulfat SO42 va cdc ion cacbonat COsZ dugc chira trong nue can dugce xtr Iy
bdi qua trinh xt ly nudce nay.

Phuong tién dé giai quyét cac van dé

Mot phuong 4n cua sang ché dé xuét

Phuong phap xir Iy nude bao gdm cac budce sau:

bude 1am mém béng cach st dung nhya trao ddi ion dé 1am mém nuéc can duge
x(r Iy ma chira mot hodc hai loai anion hoéa tri hai dugc chon tir nhém gém S04 va
COs?, thanh phan giy nén d6 cing, Na* va Cl;

buée loc nano bang cach str dung mang loc nano dé tach nu6e da dugce lam mém
trong budc 1am mém thanh nudce thAm qua va chét 1ong cb dic tir mang loc nano;

bude thim thdu nguoc bing cach sir dung mang loc thim thiu ngugc dé tach
nude di thAm qua tir mang loc nano thanh nuéc thAm qua va nudc ¢ dic tir mang loc

tham thau ngugc; va
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budc tai sinh nhua trao ddi ion nhdm tai sinh nhya trao dbi ion béng cach sur
dung nuédce cd dic tir mang loc thAm thau nguoc.

Phuong 4n khéc ctua sang ché @& xuit

thiét bi xir Iy nudc bao gém:

thiét bi lam mém chtra nhya trao dbi ion;

thiét bi loc nano chira mang loc nano;

thiét bi thAm thu nguoc chira mang loc thAm thdu nguoc,

duong ndi cira xa nude duge lam mém cua thiét bi lam mém véi cira nap cua
thiét bi loc nano;

duong ndi cira xa nudce thAm qua ctia thiét bi loc nano v6i cira nap cia thiét bi
thAm thiu nguoc; va

duong ndi cira x4 chét 1ong ¢d dic cia thiét bi thdm thau ngugc véi ctra nap chét
téi sinh cta thiét bj lam mém.

Phuong 4n tiép theo ctia sang ché @& xut

phuong phap d8 tai sinh nhuya trao ddi ion, phuong phép nay bao gom:

bude 1am mém béng cach st dung nhya trao dbi ion dé 1am mém nudc can dugc
xtr Iy ma chira mot hodc hai loai anion hoéa tri hai dugc chon tir nhom gdbm S04 va
COs?, thanh phéan gy nén do cing, Na* va Cl;

budc loc nano béng cach str dung mang loc nano dé tach nudce da duge 1am mém
trong budc 1am mém thanh nuéc thAm qua va chét 16ng c6 dic tr mang loc nano;

budc thAdm thiu nguoc bing cach sir dung mang loc thAm thau nguoc dé tach
nuée da thAm qua tir mang loc nano thanh nudc thAm qua va nudc cd dic tr mang loc
thdm thdu nguoc; va

budc tai sinh nhua trao dbi ion nhdm tai sinh nhua trao dbi ion (ma co thé 1a
nhua trao d6i ion ma duge st dung trong budc Jam mém, hodc c6 thé 1a nhya trao dbi
ion khac ma khac v6i nhya trao dbi ion ma dugc st dung trong budce lam mém) bang
cach str dung nude cd dic tr mang loc thim thiu nguoc.
Hiéu qua dat dugc boi sdng ché

Sang ché dé xuét phwong phép xir ly nude st dung nhya trao d6i ion va mang
loc thAm thiu nguoc trong d6, ngay ca khi céc ion sulfat SO4* va cac ion cacbonat COs*
dugc chtra trong nudce can dugc xir ly, thi vi¢c tai sinh nhya trao dbi ion van c6 thé duoc

thue hién theo cach don gidn hon va véi chi phi thip hon.
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Ngoai ra, sang ché dé xuét thiét bi xir Iy nudc thich hop dé thuc hién phuong

phép néu trén.

Sang ché con dé& xuit phuong phap dé t4i sinh nhua trao ddi ion, trong d6 viéc
t4i sinh nhya trao ddi ion c6 thé duoc thuc hién theo cach don gian hon va véi chi phi
thép hon, va cu thé 13, trong d6 nudc dugce co dic qua mang loc thdm thiu ngugc ma
thu duoc tir phuwong phap xur ly nudce sir dung nhya trao dbi ion va mang loc thim thiu
nguoc cd thé duoc st dung cho viéc tai sinh nhua trao dbi ion, ngay ca khi céc ion sulfat
SO4% va céc ion cachonat COs2 duge chura trong nude can duge xir 1y béi qué trinh xir
ly nude nay.

MO ta vin tit hinh vé

Fig.1 1a so dd khéi thé hién vi du v& thiét bi xir Iy nudc theo sang ché.
M3 ta chi tiét sang ché

Phuong phap x@ ly nude hodc phuong phéap d8 tai sinh nhua trao ddi ion theo
sang ché bao gdm budc lam mém, buédc loc nano, bude thim thau nguoe, va bude tai
sinh nhuya trao dbi ion.

Mang loc nano va mang loc thdm thau nguoc

Theo sang ché, mang ma cd tdc d6 loai bo NaCl 16n hon hodc béng 5% va nho
hon 93% duéi cac didu kién ndng d6 NaCl 1a 500 mg/L, do pH 1a 6,5, nhiét do 1a 25°C,
va ap sudt van hanh 13 1,5 MPa dugc goi 1a mang loc nano (NF), va mang ma c6 toc do
loai bé NaCl 1a 93% hodc cao hon dudi cung cac diu kién duoc goi 1a mang thdm thau
ngugc (RO).

Téc d6 loai bod thu duge nhd cong thire sau:

Cong thtre 1

Tbe d6 loai bod (%)

- cong. frong nude thim qua]

E(conc. trong nude thd + conc. trong nude ¢d dic)
7

(conc. trong nude thd + conce. trong nudce cb dic)
2

£

X A
conc.: nong do
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Buéc 1am mém

Trong budc 1am mém, nuée cin duoc xir Iy dugc 1am mém bing cach st dung
nhua trao d6i ion. Nudc can duge xir ly chira loai anion hoéa tri hai, thanh phén gdy nén
dd cing, cac ion natri Na*, va cac ion clorua CI'. Loai anion hoa tri hai 1a mdt hodc hai
loai anion dugc chon tir nhém gém céc ion sulfat SO4% va c4c ion cacbonat CO3?. Loai
anion héa tri hai cu thé 1a SO

Thanh phan gy nén d6 cimg di duoc biét trong linh vire xtr Iy nudce va cu thé
1 cation hoa tri hai. Ca2* va Mg?* 14 c4c thanh phan gy nén do cimg dién hinh. Trong
bude 1am mém, ndng d6 ctia thanh phan gy nén do cimg duge lam gidm.

Ddi v6i nhua trao dbi ion, nhua trao ddi ion da biét ma thuong dugce sir dung dé
xtr Iy 1am mém nudc, cu thé 1a nhya trao ddi ion axit manh cta Na, c¢6 thé duge sir dung
mdt cach thich hop. C6 cac loai gel, loai xdp va loai MR, va loai bat ky trong sb nay
dugc str dung. V& nhua trao di ion, chéng han, Amberjet 1020 (té€n nhan hiéu, cic nhin
hiéu duoc st dung sau ddy), Amberjet 1024, Amberlite IR124, and Amberlite IR120B
do ORGANO CORPORATION san xuét ¢6 thé duge st dung.

Budc loc nano

Trong bude nay, nuée da duge 1am mém trong bude 1am mém (nude duge lam
mém) duogc di qua mang NF dé thu dugc nude thim qua va nudc ¢6 ddc tr mang NF.
N6i céch khéc, nuée duoe lam mém duge tach thanh nude thim qua tir mang NF (chét
16ng ma vira thdm qua mang NF) va nuée cd dic tir mang NF (chét 16ng ma khéng thim
qua mang NF) bing cach sit dung mang NF.

Nué6c da thAm qua tir mang NF duogc cép cho budc thim théu nguge. Nude cd
dac tr mang NF dugc xa ra ngoai mdt cach thich hop hodc duge xir ly dudi dang chat
thai cong nghiép tuy thude vao ndng dd clia anion héa tri hai hogc anion twong tu.

Mang NF duoc st dung dé lam giam ndng do anion héa tri hai (SO4?* va/hodc
COs%) ctia chit 1ong ma sau d6 duoc cdp cho mang RO. Do d6, CaSO4 va CaCO; duge
tranh bi két taa khi nuée cd dic tir mang RO duge st dung cho viée tai sinh nhua trao
d6i ion. Theo d6, anion hoéa tri hai tét hon 1 dugc ¢6 dic trong nudce ¢d dic tir mang NF
nhiéu nhét c6 thé. Mt khac, cac ion hoa tri mot (Na* va CI) tét hon 13 duge cho thdm
qua mang NF nhiéu nhét c6 thé, duoc c6 mit trong nude cd dic tir mang RO nhiéu nht
c6 thé, va dugce st dung lam céc chét tai sinh cho nhya trao doi ion.

Xét vé mdt nay, tde d6 loai bo NaCl cia mang NF t6t hon 14 70% hodic thép hon,
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t6t hon nira 1 50% hoic thdp hon. Téc d6 loai bé anion héa tri hai (SO4* va/hodic COs%)
cta mang NF t6t hon 12 90% hoic 16n hon, t6t hon nita 1a 98% hodc 16n hon.

V& mang NF, chiang han, NF-245 (tén nhan hiéu) do Dow Chemical Company
san xuét co thé dugc sir dung.

Bude thdm thdu nguge

Trong budc nay, nuéc da thdm qua tir mang NF dugce di qua mang RO dé thu
duoc nude thAm qua va nude co dic tir mang RO. Néi cach khéc, nuée da thAm qua tir
mang NF duge tach thanh nudc thAm qua tir mang RO (chét 1éng ma vira thdm qua mang
RO) va nuée cd dic tir mang RO (chit 16ng ma khong thim qua mang RO) nho sir dung
mang RO.

Nude da thdm qua tir mang RO 12 nu6e c6 d9 tinh khiét cao. Theo d6, nudc nay
c6 thé x4 ra ngoai nhung t&t hon 14 dugc tai str dung dudi dang nuée téi sinh.

Na* va CI duogc ¢d dic trong nuée ¢d dic tir mang RO. Mit khac, SO4* va CO3z*
duoc phén tich nhd mang NF, va ndng do ciia SO4> va COs% trong nuéce ¢d dic tir mang
RO c6 thé 12 rit nho. Theo d6, nude cd dic nay phi hop ddi véi chét tai sinh ding cho
nhua trao ddi ion, va vi vay duoc cép cho budec tai sinh nhua trao dbi ion.

Mang RO ma c6 thé duge sir dung & 4p suét cao hon t6t hon 13 xét v& mat ma
nhiéu ion Na* va Cl- ¢6 thé thu dugc trong nudc ¢d dic bing mang RO.

V& mang RO, ching han, SW-30HR (tén nhan hiéu) do Dow Chemical
Company san xut c¢6 thé dugc sir dung.

Budc tai sinh nhya trao ddi ion

Trong budc nay, nhya trao ddi ion duoc tai sinh bang cach st dung nuéce cd dic
tir mang RO. Nuéc ¢ dic tir mang RO c¢6 thé duoe st dung 1am chét tai sinh ding cho
nhya trao ddi ion ma duoc sit dung dé xur ly lam mém. Néi cach khéc, khi nuée can
dugc xr ly dugce xtr ly trong bude lam mém, budce loc nano, va sau do6 1a bude thim thau
nguoc, thi nude cd dac tr mang RO ma thu dugce tur bude thdm thau nguoc co thé dugc
str dung cho viéc tai sinh nhya trao d6i ion ma duge sir dung trong budc lam mém. Trong
phuong phap xr Iy nude hodc thiét bi xir Iy nuée, phwong 4n nay thudng s& duge &p
dung.

Tuy nhién, diéu nay khong lam giéi han, va nudc ¢ dic tir mang RO c¢6 thé
dugce st dung cho vi€e tai sinh nhua trao ddi ion khéc vé6i nhua trao ddi ion ma duge sir

dung trong budc 1am mém theo phuong 4n khic. Trong phuong phép dung dé tai sinh
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nhya trao di ion, phuong 4n truée (nhya trao dbi ion ma dugce st dung dé xur Iy 1am
mém duoc tai sinh) c6 thé duge 4p dung, hoic phuong an sau c6 thé duge 4p dung.

Truée khi tai sinh nhya trao ddi ion, NaCl c¢6 thé duge bd sung vao nude ¢ dic
tir mang RO néu can, dé 1am giam ndng d6 NaCl. Nudc cb dic tir mang RO c6 thé dugc
sir dung 1am chét tai sinh sau khi duoc tiép tuc c6 dic thém béi phuong phéap khéc nhu
phuong phap bay hoi.

Trudce khi tai sinh nhya trao ddi ion, nude ¢b dic tir mang RO ¢ thé duoc trai
qua qué trinh xtr 1y khac néu can. Ching han, dé loai bd SO4* va COs%, hoic dé loai bo
cac ion flo (F7), nude ¢d dic tir mang RO c6 thé duoc sir dung bang phwong phép sir
dung nhya trao ddi ion hodc chét hép phu flo. Ngoai ra, nuge ¢ ddc tir mang RO ¢6 thé
duoc xt Iy nho phuong phap khir cacbon hodc phuong phép tuong tu.

Thiét bi xir Iy nuée

Sang ché s& duge md ta dudi ddy c6 dwa vao hinh v&, nhung sang ché khong bi
gi6i han béi diu nay. Phuong phép theo sang ché c6 thé dugc thuc hién boi thiét bi xir
Iy nuée ma c6 quy trinh san xudt duge thé hién trén Fig.1.

Thiét bi xir Iy nuéc nay bao gdm thiét bi lam mém 3 ma chira nhya trao d6i ion,
thiét bi loc nano (thiét bi NF) 4 ma chtta mang loc nano, va thiét bi thAm thau ngugc
(thiét bi RO) 5 ma chira mang loc thdm thiu ngugc. Vé két cau cia céc thiét bi riéng 18
ctia thiét bi [am mém, thiét bi loc nano, va thiét bi thim thiu nguoc, thi cac két cdu da
biét c6 thé dugc str dung mot cach thich hop.

Ctra x4 nude duge 1am mém cia thiét bi [am mém 3 va cira nap cla thiét bi NF
4 dugc nbdi véi dudng dan L2 va c¢6 thé thong nhau. Cira x4 nuéc da thim qua cua thiét
bi NF 4 va cira nap ctia thiét bi RO 5 dugc nbi véi duong din L3 va c6 thé thong nhau.
Ctra x4 chat 16ng co dic cia thiét bi RO 5 va cira nap chét tai sinh cia thiét bi 1am mém
3 dwoc ndi nho cac duong din L6 va L7 (bé nude cd dic bing mang RO 6 duogc bd tri
gifta c4c dudng nay) va c6 thé thong nhau.

Thiét bi xtr Iy nude nay ¢6 bé 1 ding cho nude can duge xir Iy, va bom 2 duge
bd tri trong duong dan (L1) ma ndi bé 1 ding cho nude can dugce xir Iy véi thiét bi lam
mém 3. Bé 1 dung cho nude cin duge xit Iy, bom 2, va bé nude cb dic bang mang RO
6 khong nhét thiét phai c6 va dugce bd tri mot cach thich hop. Khi bé nude ¢o dic bang
mang RO 6 dugc bb tri, ctra xa chit long ¢6 dic cua thiét bi RO va cira nap chét tai sinh

cta thiét bi lam mém dwoc ndi béi dudong din. Trong truong hop nay, chang han, bing
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céch bd tri nhidu thiét bi lam mé&m song song, ¢o thé tai sinh nhya trao dbi ion trong céc
thiét bi lam mém con lai, trong khi thuc hién qua trinh xtt Iy nuée trong mot thiét bi lam
mém.

MB&i dudng dan c6 thé duoc tao ra bing cach sir dung duong 6ng mot cach thich
hop. Van va khi cu do kiém va thiét bi kiém so4t c6 thé duge bb tri mot cach thich hop
trong mdi duong din nhdm muc dich nhu chuyén ddi gitta hoat dong xr Iy nuéc va hoat
dong tai sinh nhwa trao dbi ion.

Khi qua trinh xt¢ Iy nuéce dugce thuc hién, nude can duge xit ly duge cap tir bé 1
dung cho nude can duge xtr Iy dén thiét bi lam mém 3 qua dudng din L1. Tai thoi diém
ndy, 4p sudt ctia nude can duoc xir Iy dwoc ting 1én nhd bom 2. Nude duge lam mém
dugc cép tir thiét bi lam mém 3 dén thiét bi NF 4 qua duong din L2. Chit [6ng thim
qua tir mang NF duoc cdp cho thiét bi RO qua duwdng dan L3. Nudc co dic tir mang NF
duogc xa tir thiét bi xir Iy nuée qua dudng din L4 va duge xa thich hgp ra ngoai hodc
duoc xtr Iy dudi dang chit thai cong nghiép. Chit 1éng thAm qua tir mang RO dugc xa
ra khoi thiét bi qua duong dan L5 va duge st dung mdt cach thich hop lam nudc tai sinh
hoic duoc x4 ra ngoai. Chit 16ng ¢d dic tir mang RO duge cép cho bé nuéce cd dic bang
mang RO 6 qua dudng din L6.

Khi nhya trao ddi ion ma duoc cép vao trong thiét bi lam mém 3 duoc tai sinh,
thi nude ¢d dic bing mang RO dugc cip tir bé nuée cd dic bing mang RO 6 vao thiét
bi lam mém qua dudng din L7, va nhya trao ddi ion ma dugc tai sinh bang cach nuéec
¢d dic bing mang RO. Chét 10ng t4i sinh thai dugc xa khoi thiét bj xir Iy nuéc tir dudng
dan L8 va dugc x4 thich hop ra ngoai hodc dugc xtt ly dudi dang chit thai cong nghiép.

Céc diéu kién xur ly

Céc vi du cu thé v& cac didu kién xir ly ding cho chit 16ng cdp cho budc lam
mém (nu6e cin duoc xit ly), chét 16ng cip cho bude NF (nuée duge 1am mém), va chit
16ng cAp cho bude RO (nuée thdm qua mang NF) dugc thé hién trén céc bang 1 va 2.

Nong d6 NaCl trong nudc ¢d dic ma thu duge tir buée RO tdt hon 1a 2% theo
khéi lugng hodc cao hon, t6t hon nita 12 4% theo khoi lugng hodc cao hon, x€t v& mat
hiéu qua tai sinh nhya trao ddi ion. Nong d NaCl tét hon 1a 10% theo khéi lwvong hodc
thip hon xét vé mit ap sudt thdm théu thich hop. Khi céc diéu kién xtr Iy cu thé ma duogc
thé hién trén cac bang 1 va 2 duge 4p dung, thi dé dang thiét 1ap ndng d6 NaCl trong

nudce ¢d diac bang mang RO trong pham vi vu tién néu trén lam két qua.

-0



34460

Nong d6 NaCl trong nuée thim qua biang mang RO t5t hon 14 150 mg/L hoic

thip hon xét vé& mit tai sinh va tai st dung.

Bang 1:Cac didu kién xtr Iy cu thé (1)

Nong d6 Na*  [Nong do CI

Nong do

Ca2+ Nél’lg d6 Mg2+

Chét 16ng cép
cho budc lam
mém

Khong c6 cac di€u kién déc biét

M&bi ndng d6 1a 300 mg/L hoic
thip hon, t6t hon 1 200 mg/L
hoc thip hon. Xét vé muc do
vira phai ctiia lugng nhua trao
ddi ion.

Chét léng cap
cho buéc NF

M&indng d6 14 250 mg/L hodc cao hon va
40000 mg/L hodc thép hon, t&t hon 12 500
mg/L hodc cao hon va 20000 mg/L hodc
thap hon. Giéi han dudi dugc thiét 1ap xét
v& mit thich hop ciia nude cd dic bang
mang RO 1am chét tai sinh. Gidi han trén
duoc thiét 1ap xét vé muc do vira phai ciia
ap suét thim thiu.

Chét léng cép
cho budgc RO

MObindng d6 14 500 mg/L hodc cao hon va
80000 mg/L hoic thip hon, tét hon 1a
1000 mg/L hodc cao hon va 40000 mg/L
hodc thdp hon. Gi6i han dudi duoc thiét
lap xét v& mit thich hop cua nuédce cd dac
bang mang RO 1am chét tai sinh. Gi6i han
trén duoc thiét 1ap xét vé murc do vira phai
ctia 4p suét thim thau.

Nong dd ma tai d6 ca cac mubi
Ca va Mg déu khong bi két tua.
Cu thé 1a ndng do ma tai d6
CaS0g4, CaCO3, MgSOy4, va
MgCOs khong vuot qué do hoa
tan.
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Béng 2: Cac diéu kién xir ly cu thé (2)

Nong do SO Ng‘g)gS 4o Nhiét do Ap suat
Chat long p Khong cé céc ; z
cap cho Khoéng c6 cac dicu didu Kien dic Nhiét do binh | Ap suat binh
bu\c’rc lam kién dac biét bict T thuong thuong
mem ¥
10 mg/L hodc cao
hon va 10000 mg/L
hodc thép hon, tt Khoang 0,3 MPa
hon 14 100 mg/L hodc hodc cao hon va
cao hon va 5000 1,5 MPa hodc
Chét 16ng mg/L hodc tl}ép hon. thap hAcm. 7Gié,ri
R Gi61 han dudi duoc han trén cua ap
cap cho A 1A ot R s K 13 A
buéc NF tl?lAet Iag XC:[ vé 1‘1:12,1'[ Nhiét do b.m.h su‘at lam viée cua
hiéu qué cua budc Khoang 10 thuong. Gioi | mang NF/mang
NF. Gidi hantrén | ;g CaCOs/L | han trén clia RO thong thuong
dugce thict 18p xét v€ | hoye thép nhiét 6 lam |l khoang 4,1
mdt ngén chdn sy k&t | hon. Nong do | viéc ciamdi | MPa.
tua muoi trong budc | 3 khong ¢6 | mang NF
RO. mudi Cakét | thong thuong
tda va Mang RO Khoéng 0,50
Nho hon 10 mg/L, tbt la 40°C. MPa hodc cao
hon 1a 5 mg/L hodc hon va 8,0 MPa
Chét 16ng | thip hon. Xét vé tinh hozc thip hon.
cAp cho thich hop hon ctia Gidi han trén cho
budc RO nuée cd dic bang mang RO d khur
mang RO 1am chét tai mudi nude bién
sinh. la khoang 8,3
MPa.

Theo sang ché, ngay ca khi SO4% va CO3% dugc chira trong nuéce can duge xtr

Iy, thi mang RO chét 16ng ¢ dic c6 thé dugce sir dung dé tai sinh nhuya trao d6i ion. Theo

do, chi phi tai sinh nhya trao doi ion cé thé dugc gidm, va budc hoa tan NaCl thé rdn c6

thé duoc bo qua, va theo d6 viéc quan 1y van hanh dé dang.

Ngoai ra, theo séng ché, nudc duge lam meém dugce xtr Iy bdi mang NF trude

khi dugc xtr ly boi mang RO. Theo sang ché, so v6i truong hop ma nude duge lam mém

duoc xtr Iy truc tiép boi mang RO, thi ndng d6 mudi trong chat 1éng ma can dugc dem

xir Iy mang RO ¢6 thé dugc giam thiéu, tic 13, 4p suat tham thiu c6 thé dugc giam thiu.
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Theo d6, d& dang lam ting tdc d6 co dic trong mang RO dé 1am giam ndng do NaCl
trong mang RO chét 16ng ¢b dic, hoic ¢6 thé 1am giam 4p sudt van hanh cia mang RO.

Céc ion nhdm c6 thé thuc ddy sy hinh thanh vay silic oxit khi chiing ton tai cing
silic oxit dang ion. Tuy nhién, theo sang ché, ngay c4 khi cac ion nhom tn tai trong
nuée cin duge xir ly, thi nho loai bd cac ion nhdm béi nhya trao ddi ion, nén cac ion
nhdm c6 thé duoc ngin khong chay vao mang NF va mang RO trong céc giai doan tiép
theo.
Vi du thie hién sang ché

Sang ché s& duoc mo ta chi tiét hon sau day trén co s céc vi du, nhung sang
ché khong bi gidi han & cac vi du nay.

Vidul

e Budc [am mém

Déi vai cht 1ong duge xit Iy, nude duoc xa tir cong ty ban din ma cac dic tinh
ctia n6 duoc thé hién bang 3 duoc st dung. Nudc x4 nay duge dem xur ly lam mém sir
dung thiét bi 1am mém ma chtra nhya trao dbi ion, dé loai bo cac ion Ca. Cac dic tinh
cta nude sau khi xtr Iy 1am mém ciing duge thé hién trén bang 3.

Thiét bi lam mém (thiét b trao dbi ion) va cac diéu kién van hanh ma duoc sir
dung nhu sau:
Nhua trao ddi ion: Amberjet 1020 (tén nhin hiéu) do ORGANO CORPORATION san
Xuét,
Luong nhya: 1 L,
Cot dugc st dung: @ (duong kinh) 45 mm x H (d6 cao) 600 mm,
Luqngnuéccﬁnduqcxﬁly:40[0
SV (téc @6 dong chay trong khong gian): 20 (1/h),
Nhiét d6 va 4p sudt van hanh: nhiét d6 binh thudng, 4p suit binh thuong (25°C, 0,10
MPa).
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Béang 3:Céc dic tinh cua nudc xa

Don vi Nudc xa Nudge dlrgc lam
mém
pH - 8,0 8,0
Na mg/L 2200 2400
Cl mg/L 2100 2100
Ca mg/L 200 <1
SO4 | mg/L 2400 2400
e Bugc NF

Nuée duge 1am mém nhu dugc thé hién trong bang 3 duoc ¢b dic bing cach sir
dung mang NF phéng, dé thu duoc nude co dic va nude thAm qua nhu dugc thé hién
trong bang 4. Nuéc sau khi 1am mém (40 L) duogc ¢b dic gip 2 14n, va 20 L nude co dic
va 20 L nu6e di thim qua duoc thu.

Mang NF va c4c didu kién van hanh ma dugc st dung nhu sau:

Mang NF: NF-245 (tén nhan hiéu) ® 75 mm mang phing do Dow Chemical Company
san xut,

Ap suét van hanh: 0,75 MPa,

Nhiét do nudce: 25°C.

e Bugc RO

Tiép theo, nuéc da thim qua tir mang NF duge tiép tuc ¢b dic st dung mang
RO phing, @ thu dugc nudce ¢d dic va nude thim qua nhu duge thé hién trong bang 4.
Nude thim qua mang NF (20 L) duoc ¢d dic khoang gip 12 14n, va 1,7 L nudc ¢b dic
va 18,3 L nude da thAm qua dugc thu.

Mang RO va cac diéu kién van hanh ma duoc st dung nhu sau:

Mang RO: SW30-HR (tén nhan hiéu) ® 75 mm mang phing do Dow Chemical
Company san xuét,

Ap suét van hanh: 4,5 MPa,

Nhiét d0 nudce: 25°C.
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Bang 4:Két qua thir nghiém cta Vi du 1

Nué6e thAm |Nude c6 dic| Toe do | Nude thim |Nuée cd dic| Tde do
bon | quasaukhi | saukhicd | loaibd | quasau khi | saukhicd | loai bo
vi |cO ddcbang| dic bang mang |cd dac bang| dic bang |mang RO
mang NF | mang NF | NF(%) | mang RO | mang RO (%)
pH - 6,6 8.3 - 6,9 8,2
Na | mg/L 1800 3000 333 60 21000 99,5
Cl mg/L 1700 2500 26,1 60 20000 99,4
Ca |mg/L <1 <1 - <1 <1 -
SO4 | mg/L 3 4800 99,9 <1 3 -

Nudc ¢6 dic bang mang RO c¢é cac nong dd Na™ va Cl cao va c6 thé dugce sir

dung lam chat tai sinh nhua trao doi ion nhu chirc ndng von c6 ciia nd. Nudce cd dic

bing mang NF va nudc thdm qua bing mang RO duoc loai bé.
Vi du so sanhl

Nude duge lam mém nhu duge thé hién trong bang 3 (40 L) duoc cd dic truc

tiép bang cach st dung mang RO phing, ma khong thue hién viée xir ly bang mang

NF. Mang RO va 4p sut van hanh va nhiét d6 nudc trong bude RO 1a gidng nhu & Vi

du 1. Nudc duoc [am mém duoc c¢6 dic gap 8 lan, va nude cd dac nhu duge thé hién

trong bang 5 (5 L) va nudc thdm qua (35 L) duoc thu.
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Béng 5:Két qua thir nghiém ctia Vi du so sénh 1

DPon vi Nude co dac
pH - 8,0
Na mg/L 19000
Cl mg/L 17000
Ca mg/L <1
SO4 mg/L 19000

duoc cd dic gip dén 8 14n do anh hudng ciia 4p sudt thim thau. So véi nude ¢b dic bang
méng RO trong Vi du 1, thi nuée ¢d dic bang mang RO trong Vi du so sanh 1 ¢6 ndng
d6 Na* va CI" thip hon mot chit. Nude ¢b dic bing mang RO nay chira SO42 & ndng

dd cao va do d6 khong phit hop 1am chét tai sinh nhua trao dbi ion (kha ning két tia

Tai cling ap suit van hanh nhu & Vi du 1 (4,5 MPa), nudc duge lam mém chi

CaS04 13 cao trong khi tai sinh nhyra trao ddi ion).

Khé ning tng dung trong cong nghiép

dan hoic nha mady tinh luyén dudng, va cho viéc tai sinh nude c6 do tinh khiét cao.

Sang ché hitu dung trong viéc xir Iy nudc thai tir cdc nha may nhu nha may ban

Danh muc c4c ky hiéu tham chiéu

1

2
3
4
5
6

Bé chtra nuéce can dugce xir Iy

Bom

Thiét bj 1am mém

Thiét bi loc nano (thiét bi NF)
Thiét bi thdm thu ngugc (thiét bi RO)

Bé nudce cd dic bang mang RO

-15-




34460

YEU CAU BAO HQ
1. Phuong phép xtr Iy nudc bao gdm céc bude sau:

budce lam mém bang céch st dung nhya trao doi ion d€ lam mém nudce can dugce
Xt Iy ma chira mot ho#c hai loai anion héa tri hai dugc chon tir nhém gdm SO4* va

COs%, thanh phéan gy nén do6 cimg, Na* va Cl;

budc loc nano bang cach str dung mang loc nano dé tdch nudce da duge lam mém

trong budc lam meém thanh nude tham qua va chat 1éng c6 dic tr mang loc nano;

budc tham thau nguoc bang cach sit dung mang loc tham thau nguoc dé tach
nudc da tham qua tr mang loc nano thanh nudce tham qua va nude c6 dic tr mang loc

tham thau ngugc; va

budce tai sinh nhya trao doi ion nham téi sinh nhua trao doi ion bang céach su

dung nudc cd dic tir mang loc thdm thau ngugc, trong do:

mang loc nano ¢6 tdc do loai bo d6i v6i NaCl 14 nhé hon hodic bang 70% va tbe

d6 loai b6 d6i v6i anion hoa tri hai 1a 16n hon hodc bang 90%.

2. Phuong phép theo diém 1, trong d6 nuée da duge 1am mém trong bude 1am mém c6
ndng d6 SO4% 12 10 mg/L hodc cao hon va 10000 mg/L hoic thap hon va ham lugng
CO5? 14 10 mg/L hodc thap hon xét vé CaCOs.

3. Phwong phép theo diém 1 hoic 2, trong d6 trong nude da thim qua tir mang loc nano

¢6 ndng d6 SO4> nhoé hon 10 mg/L.

4. Phuong phap theo diém bt ky trong sé cac diém tir 1 dén 3, trong d6 loai anion héa
tri hai 1a SO4*.

5. Thiét bi xr Iy nuéc bao gdm:

thiét bi 1am mém chira nhya trao d6i ion;

thiét bi loc nano chira mang loc nano;

thiét bj thim thiu nguoc chira mang loc thim thiu nguoc,

dudng ndi ctra x4 nude duge 1am mém cia thiét bi 1am mém véi clra nap cla
thiét bi loc nano;

duong ndi cira xa nude thdm qua cia thiét bi loc nano véi cira nap cia thiét bi

tham thau ngugc; va
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dudng ndi cira x4 chat 16ng c6 dac cta thiét bi tham thau nguoc véi clra nap chat
tai sinh cua thiét bi 1am mém, trong do:

mang loc nano cé toc dd loai bdé doi véi NaCl 1a nho hon hodce bang 70% va toe
do loai bo ddi véi anion hoéa tri hai 14 16n hon hodc bang 90%.
6. Phuong phép dé tai sinh nhya trao doi ion, phuong phap nay bao gom:

budc lam mém bang céch str dung nhyra trao doi ion d€ [am mém nudce can duge
xr Iy ma chira mot hodc hai loai anion hoa tri hai dugc chon tir nhom gdom SO4* va
COs*, thanh phan giy nén do cirg, Na* va Cl;

budc loc nano bang cach stir dung mang loc nano dé tach nuée da duge 1am mém
trong budc lam mém thanh nudce tham qua va chat long ¢6 dédc tir mang loc nano;

budce tham thau ngugc bang cach st dung mang loc tham thau nguoc dé tach
nudce da tham qua tr mang loc nano thanh nuwdc tham qua va nude c¢6 dic tr mang loc
tham thau ngugc; va

budc tai sinh nhya trao doi ion nham tai sinh nhua trao doi ion nhd st dung
nudce cd ddc tr mang loc tham thau ngugc, trong do:

mang loc nano ¢6 toc 4o loai bé doi véi NaCl 1a nhdé hon hodc bang 70% va toc

d6 loai bo dbi voi anion hoa tri hai 12 16n hon hodc béng 90%.
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