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CONG NGHE XU LY NUOC THAI
CHO NHA MAY SAN XUAT PHAN LAN TAI VIET NAM

Tran Thanh Son’

Tém tat: Bai bao téng quan vé céng nghé san xuat phan Ian don, thanh phén tinh chét nuoc thai cda nha
may san xuét phan Ian cing nhuw dé xuét Iira chon phuong phap xir ly nuwéc thai dé dam bao tiéu chuén xa
thai hodc yéu cau cho viéc tai sir dung nuwée sau xtrly cho cac cong doan sén xuét. Nuwdc thai nha may phan
I4n don ¢ tinh a xit cao, ham luong Fluoride (F-) Ién gay 6 nhiém méi truong. Phurong phép xik ly nueée thai
duwoc lwra chon la phwrong phap x( ly hoa hoc: trung hoa, keo tu va trao dbi ion. Nwéc thai nha ma y phén lan
don duoc trung hoa axit bang da véi nghién (CaCO.) va dung dich siva véi (Ca(OH), theo 2 bac. Qua trinh
trung hoa véi voi duwa pH cia nuwéc thai vé gia tri trung tinh (pH=7-8) dong thdi loai bé duoc Fluoride trong
nuée. Héa chét keo tula phén nhém két hop véi chét tro keo tu (PAM) duoc stk dung cung véi qué trinh trung
hoa cho phép loai bé phén I6m Fluoride, duwa néng dé Fluoride xubng dui 10mg/l. Tiép theo phuong phéap
loc trao déi ion duwgre &p dung (béc xcr ly triét) dé giam ham lugng Fluoride xubng dwéi 2 mg/l véi muc dich tai
strdung lai nuée thai phuc vu cho cac céng doan san xuét.

Tir khéa: Phurong phap xtv Iy héa hoc; trung hoa; keo tu; loai bé Fluoride; trao déi I-on; sén xuét phan Ian
don; tai strdung nuwérc thai.

Summary: A article reviews about superphosphate production, its wastewater characteristics as well as
the most appropriate wastewater treatment methode applied for wastewater treatment plant to meet the
discharge standards or requirement of wastewater reuse for the superphosphate production line.
Wastewater of superphosphate production contains high conceniration of suspended solids, high
concentration of Fluoride. Acidity in the wastewater is high. There are ground limestone (CaCO,) and
limewater (Ca(OH),) for neutralizing acidity and removing Fluoride. In the next step chemical coagulant
(alum or PAC) and flocculant (PAM) are being used to remove suspendued solids and reduce concentration
of Fluoride. There is two-stage chemical treatment applied to achieve high effect of treatment
(concentration of Fluoride is below 10 mg /). In purpose of water reuse to superphosphate production there
is an lon-exchange method is applied to reduce concentration of Fluoride below 2 mg/l.

Keywords: Chemical treatment; neutralize; coagulation; fluoride removal; superphosphate; wastewater reuse.
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(® 1.M&diu

Phan lan céng thirc Ca(H,P0O,),.H,0 1a sdn phdm nhan dwoc tir qua trinh phan hily quang apatit hoac
quéng phosphorite bang axit sunfuric H,SO,. Khi dé axit H,SiF, va H,PO, dwoc tao thanh. S&n pham cubi
tac dung véi NaCl tao ra s&n phdm phu Na,SiF, dwoc st dung nhidu trong céng nghiép va ndng nghiép. Dé
san xuét 1 m*phan lan theo céng nghé phan lan don can 0,12-0,15 m® nuéc. Nwdc thai phat sinh ra cha yéu
|a tr khAu riva thiét bi, may moc va mét phan nuéc mudi. Day la cdng nghé san xuét phan lan don [5).

Khi str dung H.,PO, thay cho H,S0, trong phan (rng phan hily quang ching ta nhan dwoc san phadm
|& phan lan kép khéng c6 chira thach cao. Tiéu chuén thai nwée cla day chuyén phan lan kép dwoc cong
thém khodng 20-30 tAn/1 m® sdn pham. Liong nwée thai nay khdng bi nhiém ban dwoc qui wée la sach va
dwoc dwa lai st dung tudn hoan [5].
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Trong qué trinh hoat ddng cac nha may san xuét phan 1an thai ra méi truéng nwde thai cd lvgng axit
cao, lwgng can Ién va nhiéu thanh phan déc hai khac. Thuc té cho thdy nhiéu nha may sén xuét phan lan &
Viét Nam co6 cédng nghé x( ly chwa hoan thién, cac tram xt ly nwée thai clia cac nha may lam viéc khéng hiéu
qua, chat lwvgng nwéde diu ra khéng dam bao tiéu chuén xa thai theo QCVN40:2011/BTNMT [3] hoidc cao
hon la khéng dap (rng yéu cu tai st dung lai cho céng doan san xuét. Day chuyén san xuét phan lan & nuwéc
ta phan Ién 1a cdng nghé phan lan don véi nwée thai co ndng dd & nhiém Ién hon nwéc thai clia day chuyén
céng nghé san xuét phan lan kép [2]. Nuwée thai nha may san xuét phan lan cé tinh axit (pH =1-1,2), néng do
chétlo Itrng SS cao (SS > trén 2000 mg/l, ndng dé Fluoride trung binh Ién hon 16.000 mg/l) (Bang 1).

@ 2.C6ng nghé san xuit phan lan don

Theo két qua nghién clru [2], phan I&n tai cac nha may san xuét phan 1an & nuéc ta nuée thai tie tat
cé cac cong doan san xuat déu dwoc thu gom vao mét hé théng mang vé tram x ly. Ham lwong cin SS 16n
la do bui quéng trong qua trinh sang wét nguyén liéu; &' nhiéu noi, tai cong doan xt ly khi thai axit flosilisic
H,SiF, sinh ra khéng dwoc thu hbi ma bi thai chung vao hé théng thoat [2].

Vé ly thuyét thi nha may san xuét super lan (Hinh 1) co thé khéng c6 nudc thai ra méi truéng néu
toan bd nwéc thai sau khi xt Iy déu dworc tai st dung vao cac cong doan san xuét nhung trén thuee té hau
hét cac nha may san xuat phan Ian tai Viét Nam déu khéng cé qui trinh tai st dung nwdc thai [2].
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Hinh 1. So dd day chuyén céng nghé sén xuét phan lan don cia Nha méy Super Lan Lao Cai [2]

Cong doan chinh trong day chuyén céng nghé san xuét la cong doan hoa thanh. Hoa thanh la céng
doan phan (rng gitra Axit Sunphuric va quang Apatit. Trong céng doan nay nguyén liéu chi yéu 1a quiang
Apatit da dwgc nghién nhé va Axit sunfuric H,SO, dwgc phaloang 70%.

Yéu ciu dbi véi quang apatit nghién [2, 4]:

- Thanh phan quang dwa vao san xuét super phai dam bao yéu ciu tap chat thap, ham lwong P,0,cao;

- C& hatdam bao datlot sang 0,15 mm hodc nhé hon;

-Dd dmkhéng qua cao.

Yéu cau dbi véi axit sunfuric [2, 4]:

- Néng dd axit phai thich hgp thudng tir 58+68% tly theo nhiét dd méi trrdng;
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- Lwgng axit thyrc té can dwa vao phan (rng cao hon Iy thuyét 5+10%;

- Nhiét d6 ban dau cla axit khoang 55+60°C tlly theo nhiét d6 mai triéng.

Phan (rng tdng quat dé ché tao phan|an [2, 4]:

2CaF(PO,), + 7H,S0,+ 3H,0 = 3Ca(H,PO,),.H,0 + 7CaS0,.0,5H,0 + 2HF (1)

Thuwe chat phan (rng xay ra theo 2 giai doan [2, 4]:

- Giai doan 1 dién ra ngay khi tron quang véi axit trong vong 20+40 phut IGc nay sé tao ra
CaS0,.0,5H,0 réi nhanh chéng chuyén thanh dang khan khéng on dinh vi nhiét do cao:

Ca,F(PO,), +5H,80, + 2,5H,0 = 3H,PO, + 5CaS0,.0,5H,0 + HF (2)

- Giai doan 2 quéng bi phan hly béi axit H,PO, tao ra Ca(H,PO,),.H,O. Tuy theo mirc dd tich tu cha
Ca(H,P0,),.H,0 hay m(rc dé trung hoa axit H,PO, tang |&n ma hoat d6 cla dung dich bi giam. Téc dé phan
(rng clia qua trinh vi thé bj cham lai va sé cang cham hon khi dung dich bao hoa canxi phosphat. Bay chinh
la qua trinh xay ra vao giai doan cudi clia qué trinh G super lan trong thing héa thanh va giai doan 0 super
lan trong kho.

Ca,F(PO,),+7H,PO,+5H,0=2Ca(H,PO,),.H,0 + HF (3)

Trong quang apatit ngoai thanh phan ciia mudi phosphat con cé nhivng tap chéat khac bi phan hiy béi
axit sunfuric khi v&i tron quang [2, 4].

Mudi CaCO, sé& phan hily theo phan Gng:

CaCO,+H,80,=CaS0,+C0,+H,0 (4)

Twong tw nhuw vay déi véi mubi MgCO,.

Véioxit st (Fe,0,) trong quang cling phan ting véi H,SO, va H,PO, theo phwong trinh:

Fe,0,+3H,S0,=Fe,(S0,),+ 3H,0 (5)

Fe,0,+3H,PO,=2FePO,+3H,0 (6)

Vé&ikhoangAl,O, twong tw nhdm phosphat cling dwgctao thanh tirAlL,O,

HF sinh ra khi thiy phan phosphat sé phan (rng v&i dioxit silic trong quang dé tao thanh SiF, & thé khi
va axit flosilisic H,SiF,. Chung twong tac v&inhau theo cac phan (rng sau:

4HF + Si0,=SiF, + 2H,0 (7)

6HF + H,Si0, =H,SiF, +3H,0 (8)

2H,SiF,+ H,Si0, = 3SiF,+ 3H,0 9)

Mot bd phan Axit flosilisic H,SiF; di theo khi ra ngoai khéi khéi super lan, con lai ndm dugi dang mudi
flosilisic. Lwgng Fluore nam lai trong khéi super lan trung binh chiém 55+60% tong lwong Fluore trong
nguyén liéu, phan con lai & dang khi thoat ra dwoc hé théng loc khi clia nha may x(r ly. Nwéc thai qua trinh
xUr ly khi cé chiva lwgng Fluore lén.

Thanh phén tinh chét nwée thai nha may san xuéat phan lan

Theo két qua nghién clru [2], nwéde thai nha may san xuat phan 1an don phat sinh trong qua trinh san
xuét tlr 3 céng doan san xuét khac nhau (i) Sang wét nguyén ligu truée khi vao 19; (i) Bom nwée lam lanh;
(iii) Nwérc clia qua trinh trung hoa khi thai.

Thuc té & Viét Nam hé théng thu gom nuwéc thai clia nha may sé thu gom chung cla tat ca nudc thai
tr khau sang wdt nguyén liéu tredre khi vao 16 va nwée thai clia qua trinh trung hoa khi thai, do d6 thanh phan
va tinh chat nwée thai thay dbi khéng tai st dung lai dwore phai dan ra tram x@ ly nwée thai clia nha may.

Chétlwgng nwée thai cia nha may san xuétlan dién hinh dwoc dé cap trong Bang 1.

-Nguén (1): Nwée rira tai thap hap phu trong nha may diéu ché phan lan don;

-Nguén (2): Nwérc riva tir thap hap phu trong nha may san xuat phan lan kép;

(2):
-Nguén (3): Nwéclam lanh tir cdng viéc pha ché H,SO,;
(4):

-Nguén (4): Nwéc thai dau ra (chwa xt ly).
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Théng sé Bang 1 cho thay ham lwgng cén lo Irng SS trong nwéc thai san xuat phan lan don 14 16n
trén 2000 mg/l, tdng ham lwgng chét ran trén 11.000 mg/l, néng dé Fluoride trung binh 16.400 mg/l Ién gap
10 1an so v&i day chuyén san xuét phan lan kép (1550 mg). Nwéc thai cé tinh a xitcao pH =1,1.

Bang 1. Chét long nuwdc thai nha may san xuét phan lan dién hinh [2]

Théng s6 Don vi Nguon (1) Nguon (2) Nguon (3) | Nguon (4)
pH mg/ | 1.17 23 7.67 1.1
CoD mg/ | = - 15.56 =
BOD ma/ | = - 5 =
Nitrogen téng mg/ | - - 14 -
SS lang dugc mg/ | 2 = : 0.5
Tong ham lwgng chat ran mg/ | 11834 1029 332 7889
Tong ham luwgng chat bay hoi mg/ | 5368 447 71 4429
Tong ham lwgng chét lo Iting mg/ | 2422 108 4303 980
Tong ham lwong chat rén hoa tan | mg/ | 9412 921 288.7 6909
Phosphorus tdng mg/ | 340 20 1.2 304
S0, mag/ | 270 120 34 260
D6 clrng tong mg/ | = - 160 302
Do clrng theo Ca-xi mg/ | - - [oF:] 149
Fluore mg/ | 16400 1550 1.2 14750
Silicate hoa tan mg/ | 6000 2700 6.5 6400
S&t mg/ | 65 36 04 75

Cling theo nghién ctru [2] trong thue té mdt sé mau phan tich nwéce thai clia cac nha may san xuét
phan |an & Viét Nam cho thay ndng d6 Fluoride trong nwéc ratIén: vi du tai Nna may super Lan Lao Cai trén
35.000 mg/I va tham chilén dén 70.000 mg/l tai Nha may Super Phét phat va Hoa chat LAm Thao.

@ 3. Day chuyén céng nghé xir ly nwéc thai nha may phan lan

C6 thé thay tir Bang 1 nwdc thai nha may phan lan cé tinh axit cao, néng dé chéat lo Itsng va Fluoride
cao (SS > 2000 mg/l, F > 16.000 mg/l) do d6 can phai loai bé can lo Irng SS, trung hoa va loai bé Fluoride
dam béo yéu ciu QCVN 40:2011 v&i mire do x(r ly ngudn loai A (SS< 50 mg/l; pH=7; F< 5 mg/l ) ngudn loai B
(SS =100 mg/l; pH=7; F <10mg/l).

Pé 6n dinh lweu lweng va ndng dé nwée thai, day chuyén céng nghé x ly cin cé bé diéu hoa. Céng
trinh trung hoa nuéc thai cé thé dwoc lwa chon & day (i) bé loc vai I&p vat liéu loc da vai (CaCO,), (i) bé
trung hoa sir dung véi nghién CaCQ, bt va (iii) st dung dung dich sira véi (Ca(OH),). Pa véi va dung dich
stra voi la nhirng san pham phéd bién va cé gia thanh phu hop do nguyén liéu cé sn tai Viét Nam. Qua trinh
trung hoa béng vdi hodc slra voi déng thdi cling loai bd dugrc phan l&én lwgng Fluoride [2, 5] va dwoc miéu ta
bang phwong trinh 10-13 dwéi day:

Vi CaCo,
H,SiF,+CaC0,=CaSiF,|+CO, 1+H,0 (10)
2HF+CaC0,=CaF,| +Co,1+H,0 (11)
V@i Ca(OH),.

H,SiF.+Ca(OH),=CaSiF, | +2H,0 (12)
2HF+Ca(OH),=CaF,| +2H,0 (13)

Cacbéloc trung hoa la bé loc hoat déng lién tuc voi vat liéu loc la da voi dang cuc dwdng kinh 3-8 cm
c6 thé duorc thiét ké dang bé loc dang ding [5] hodc ngang [2]. Trong qué trinh hoat déng vat liéu loc sé
tham gia phan (rng trung hda va hao mon, dwéng kinh vat liéu loc gidm di, thé tich vatliéu loc gidm di. Luc dé
vat liéu loc sé dwoc bd sung. Cac bé loc trung hoa dirng dugrc thiét ké véi van tdc dén 5m/h, chiéu cao vat
liéuloc 0,8-1,5m [5]. Cac bé loc trung hoa dang ngang duoc thiét ké trén co sé xac dinh (i) van téc loc tr 1-3
cm/s; (ii) thévi gian tiép xdc trong bé loc: xac dinh theo thure nghiém, phu thude vao van tée dong chay, duwong
kinh hat vat liéu, ndng dé a-xit va hé sb phan (ng; (iii) dd déc can thiét va (iv) tng ton that thay lwc; (v) dién
tich mat c&t ngang cuia bé loc; (vi) Thei gian lam viéc cho dén khi bd sung vat liéu loc trung hoa [2].
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Uu diém ciia phwong phap loc trung hoa két cau bé don gidn véi vat liéu da véi nghién thanh cuc cod
sén & dia phwong, do d6 giam gia thanh dau tw. Tuy nhién, nhuwoc diém cla phuong phap nay 1a khindng dd
axit cao cac hop chat mubi canxi khéng tan tao thanh sé bao phl bé mat clia vat liéu loc 1am giam hiéu suét
phan ng [2, 5]. D& hdi phuc lai khd nang trung hoa cla vat liéu loc, ché do riva loc can phai dwoc duy tri.
Lwong nwéce riva loc chiém 30% cdng suét tram xd ly [5]. Vi vay, theo kién nghi cda [5], phwong phap nay chi
4p dung cho cac tram x& ly nhd, néng dé axit khéng qua lén (< 5g/l) va trong nwéce thai khéng chira ham
Irgng kim loai nang. Cac co' s& san xuat Ién can tram xtr ly cong nghiép hon véi yéu cau vé méi truong cao
hon. Cac nghién clru cho thay viéc loai bo Fluoride va tai str dung lai nwéc thai cho cac cong doan san xuét
nha may phan lan cé thé dat duoc khi két hop xtr ly nwée thai bang voi két hop keo tu ddng thévi xdr ly triét dé
bang phwong phap trao dbiion.

Phuong phap x@ ly dung da véi bbt va stra véi trong bé trung hda mang lai hiéu qua cao hon so véi
phwong phap loc trung hoa do str dung hoan toan kha nang trung hoa cia hoéa chét va kha nang diéu chinh
murc d6 xt Iy [4]. Céc thiét bi dinh lwgng cong nghiép hon, nhé gon hon so véi phwong an loc béng da voi
cuc. Dé loai bd Fluoride khai nwéc thai san xuat nha may phan lan nhiém vu chinh 12 bién Fluoride thanh hop
chatkhéng tan trong nwéc. Khi xi ly nwéc thai chira Fluoride bang véi bot hodc dung dich véi, séan pham thu
duocla CaF,cd ddtan trong nuécla 0,004%. Qua trinh x& ly xay ra theo nhw phwong trinh (9-13) miéu ta.

D& hoa tan clia CaO trong nwée & nhigt dd 20°C 1a 1,25 g/l tinh ra theo Ca(OH), 1a 1,69 g/l. Ml dd
phén ly Ca(OH), dwoc mac dinh 1a 100%; Thyc t& & nhiét dd 20°C trong dung dich né“)ng dd0,2N dé phanlyla
90%, & trong dung dich pha loang hon khi pH=121a 100%.

So sanh wu nhwoc diém cla hai phuwong phap trung hda, cdng nghé x( ly nwédce thai dwoc lwa chon la
cong nghé xtr ly hoa chat str dung cong trinh bé trung hoa. Dé tiét kiém siva véi, day chuyén céng nghé xtr ly
nuwéc thai nha may phan lan don dwoc chia lam 2 bac [5]:

Bac 1: Axit két hop dwoc trung hoa béi véi bot thuong pham tao ra mubi CaSiF,.

Bac 2: Fluoride trong muéi tao thanh sé& phan (rng v&i stva voi Ca(OH), tao thanh san pham khéng tan
CaF,. Phan (rng xay ra theo phwong trinh:

CaSiF, +2Ca(OH),=3CaF ,+Si0,+H,0 (14)

Céac théng sb dwoc kién nghi dé tinh toan thiét ké theo [5] nhw sau: thevi gian phan (rng bac 1 1a 60
phut, bac 2 1a 45 phat; D& chuyén 1mg H,SiF, thanh CaF, can 1,47mg CaO. Theo [5] sau khi trung hoa nwéc
thai nha may phan lan ndng dé Fluoride trong nwére c6 thé dat 1,5 mg/l va sau dé co thé xiv Iy tiép qua cac bé
loc trao d6i i-on dé cd dwgc mirc dd xir Iy sAu. K&t qua nghién ctru [2] cho thay nwdc thai Nha may Super Lan
Lao Cai[2] sau khi trung hda ham Iwgng Fluoride con lai trong nwéc dat 20-40 mg/l. Theo céac tailiéu [2, 4, 5]
néng dé Fluoride coé thé duoc tiép tuc ha xudng sau khi trung hoa bang phwong phap keo tu véi phén nhom.

Theo céac két qua nghién clru [2, 5], sau khi x(¢ ly tiép nwéde thai chira Fluoride keo tu hai bac véi
AlL(S04),, ndbng dd Flour co thé gidm xubng tir 12 mg/l xubng 4 mg/l. D& x& ly 1 mg Fluoride can 0,89 mg
Al,O,. Khilwgng phén nhém (ndng dd 5%) téng 1&n gép ddi, tham chi pH thap (4,4-6) hiéu qua x& ly Fluoride
van dat dwoc & mlrc cao. Khi d6 ndng dé Fluoride c6 thé giam xudng 1,4 mg/l. Trong cong nghé xt ly hién
dai héa chat PAC (polyaluminium chloride) dwoc st dung phdi hop véi chéat tro keo tu PAM
(polyacrylamides) mang lai hiéu qua xtr ly cao va kinh té. Nong dd hoa chat keo tu can dwoc tbi wu hoa béng
jar - testtrong qua trinh van hanh.

Dé& xtr ly triét @& dam bao ndng dd Fluoride nhd hon 2mg/l véi muc dich tai st dung cho céng doan
san xuét khac (nhu pha loang H,S0,, 1am lanh hay twdi wét sédn phdm) cé thé st dung phuong phap loc trao
ddi i-on khinéng dé Fluoride dau vao la 10-20 mg/l [2, 5].

Day chuyén x ly kién nghi nhu sau: Nwéc thai nha may duwoce x(r Iy bang phuong phap trung hoa két
hop véikeo tu qua 2 bac xtr ly (Hinh 2).

Bac 1: Trung hoa - keo tu - l&ng. Héa chét trung hoa dwoc siv dung la véi bdt thwong pham dwoc
chuén bitrwdc va dwa vao hé théng. Twong tw nhw vay chatkeo tu la PAC va tro keo tu PAM cil ng dwocbom
vao hé théng phan (rng va lang.
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Hinh 2. So dé day chuyén céng nghé xu Iy nuéc thai nha may phén lan

Bac 2: Trung hoa - keo tu —Iéng. Héa chét trung hoa dot Il dwge str dung la dung dich sira voi. Nudc
thai qua phan (rng trung hoa dat gia tri pH= 7, sau doé sé duwgc trén véi héa chét keo tu PAC va tro keo tu
PAM phan (rng va l&ng.

Bac 3: X ly triét dé Fluoride. Sau khi qua 2 bac xtr ly trung hoa vai voi, néng dd Fluoride con lai dui
10 mg/l, nwéc thai duoc dwa vao bé loc trao dbi i-on dé loai bé nét Fluore dw dam bao tiéu chuan tai st
dung. Nwéc sau xt ly dat tiéu chuén sé dugc xa ra ngoai (ngudn loai A clia QCVYN40:2011/BTNMT [3]) hodc
tai str dung lai khi cd ham lwgng Fluore nhé hon 2 mg/l [2, 3, 4].

San pham clia qua trinh phan (rng trung hoa véi dung dich véi sé la CaF, va SiO, theo phan trng (9)
va duoec sir dung trong cdng nghiép san xuét vat liéu xay dung.

Trong thue té khithiét k& van hanh tram x ly, liéu lwong hoa chat dwoe xac dinh theo digu kién trung
hoa hoan toan axit ty do, lay I¢n hon so véi tinh toan khoang 10%. Lugng hda chat (kg) can thiét co thé xac
dinh theo céng thirc [4]:

100

P=KQaD-= (15)

trong dé: K 1a hé sé dy phong hoa chat (K=1,1-1,5); Q la lwgng nwée théi can trung hoa, m®; D 1a lvgng hoa
chét can thiét dé trung hoa (tra bang theo tai liéu [2, 4]); a la néng dé axit trong nuée thai, kg/m®; C la ty 1&
hoat tinh ctia hoa chat str dung (%).

(® 4.Kétluan

Nuwéc thai clia cdc nha may phan lan ddc biétla nha may phan lan don la cé néng do can lo Iirng (SS)
cao, tinh axit manh va ndng d6 Fluore I&'n gay nguy hiém dén méi triedrng néu khéng dwoc xa 1y.

Coéng nghé x{ Iy nwadc thai nha may 1a céng nghé héa ly 3 bac véi muc dich tai st dung bao gdm cac
cong trinh diéu hoa, trung hoa - phan (rng lang keo tu 2 bac va bac 3 - trao ddi i-on. Nwéc thai dwoc xi ly co
ham lwong Fluoride < 2mg/I dam bao tiéu chuan tai st dung cho sén xuét.

V&imuc dich tiét kiém hoa chat trung hoa, voi bt sé dwge x dung tai cdng trinh trung hda bac |, stka
voi sé duwoc st dung tai cong trinh trung hoa bac 2.
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