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Tém tit: Trong nudc ngam thuong chua céc hop chét cua st & dang hoa tan. Viéc loai sit dugc
thyuc hién béi co ché chuyen céc ion Fe** hoa tan thanh cdc ion Fe 3 két tiia dudi dang hydroxyt va
keo ty. Trong thanh phan hat keo m&i hinh thanh c6 cic ion Fe* va cdc ion khdc cua cdc mudi hoa
tan trong nudc. Do d6, sau xir 1y, ngoai sit ra, ham lwong cdc mudi tan khéc ciing giam di dang ké.
Vat liéu xuc tidc va cong nghé Aluwat tao mdi truong, diéu kién thich hop va thuan lgi cho qua
trinh xtr Iy nuéc ngdm nhiém phén véi hidu qua cao. Cong nghé Aluwat da dugc thyc hién voi
cong suét tir hang chuc dén hang ngan m3/ngay-dém.

Tu khéa: Xur 1y nudce, Aluwat.

1. it véan dé

Theo thng ké cua nganh dia chat, khoang
60-70% ngudn nudc ngam trén linh thd Viét
Nam c6 nhiém phén. Nudc ngam nhiém phen
khai thic 1én thudng c6 mui tanh kim loai, giat
4o quan bi 6 vang, khi pha tra bi bién mau, mat
huong vi va dé gdy cdc bénh vé tiéu héa. Trong
nuée ngam nhiém pheén thudng chita cic hop
chat cta sit & dang hoa tan c¢6 héa tri IT (Fe*?)
nhu sit bicarbonat, clorua, sulfat hoac trong
thanh phan keo min, lwong khi CO, thudng cao
va do pH thap. Vi vdy, vét liéu va cong nghé xir
1y nudc ngam cha yéu 1a cung cap oxy dé khir
khi CO,, nang d6 pH va tham gia vao qud trinh
oxy héa Fe*

* T4c gia lién hé. DT.: 84-61-403 274 850
Email: thacsuu@gmail.com
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2. Nghién ctru tong hop vat liéu xic tic oxy
hoéa Aluwat

Ching t6i da nghién ctu téng hop vét liéu
xtic tic oxy hod nhiéu thanh phan, dugc goi la
vat liéu xuc tdc Aluwat. Vat liéu nay dugc téng
hop tlr cdc nguyén liéu c6 san trén thi truong
Viét Nam. Qud trinh tong hop duge thyc hién
trong céc diéu kién nhiét do va moi truong thich
hop, cung voéi viée st dung mot s6 phu gia cdu
két can thiét dé 6n dinh hoat tinh xdc téc, tao do
bén vé co hoc va hod hoc cua vét liu trong moi
trudng nudc.

Vit liéu xtc tdc nay c6 kha nang ning va
tao h¢ dém pH cho moi truong nudce khai thac
can xir ly, xtic tdc nhanh qua trinh oxy ho4 Fe*
thanh Fe™ trong dai pH rong, thudng xuyén
kich thich qua trinh tu xtc tac ctia hé nén c6 thé
lam viéc 6n dinh theo thoi gian ma khong can
t4i sinh hoat tinh. Vit liéu xudc tdc c6 dang vién
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bi bén trong nudc, khong giy nhiém ban va doc
hai khi cho nu6c di qua. Ty 1€ hao mon hang
nam khoang 5-8% v&i ham luwgng sat trong
nudc khoang 20 mg/l. D6 1a vat liéu da nang
hiru hi€u va quan trong phuc vu cho cong nghé
xu 1y nudc ngam nhiém phen, da duoc x4c minh
qua thyc té trién khai.

Vit liéu Aluwat c6 mot s6 dic trung k¥ thudt
sau day:

Kich ¢ vién hinh cau, dudng kinh 1-1,5 cm

Mat d6 chat dong: 1,2 kg/dm3

D6 bén nén: 3,4-3,6 kg/em2

Puong luong trao ddi: 0,05 ptg Fe/kg vat liéu

Van t6c loc cho phép: 8-20 m’/gid

Thoi gian tiép xic hiéu qua: 6-10 phuit

3. Cong ngh¢ Aluwat xir 1y nuéc ngim nhiém
phen sit

Trong nudc ngam nhiém phén tuy ting
ving mién, ham luong sit tan khdc nhau
(khoang 0,5-50 mg/1), &6 pH thap (3,5-6) va khi
CO, cao (25-250 mg/l). Cic hgp chat cua sat
trong nudc thuong la Fe(HCO,),, FeSO4, FeCl,
hodc trong thanh phan keo min. Khi tiép xtc
v6i khong khi s€ xay ra céc phan tng:

4Fe” + 0, + 10H,0 = 4Fe(OH); + 8H*
(1

4Fe*? + 8HCO; + O, + 2H,0 = 4Fe(OH); +
8CO, 2

Viéc loai sat tan trong nudc ngém duoc
thuc hién bang qui trinh chuyén hod cac ion
Fe*? tan thanh cdc ion Fe™ két tua dudi dang
Fe(OH)3, hoac keo tu c6 thanh phan la cac ion
Fe* va cic 10n khac nhu Al Mg+2 Ca*, SO,
2 Cl NO;, S™... ciia cdc mudi tan trong nudc
ngam. Do do, sau xu ly, ngoai st tan, ham
luong cic mudi tan khic ciing giam theo.

Trong diéu kién binh thuong, cic phan ting
hod hoc trén tién hanh cham va phu thuoc vao
nhiéu diéu kién, yéu t6 khdc nhau trong méi
truong xu 1y.

Thiét bi ciia cong nghé Aluwat bao gom:

3.1. BY phdn cung cdp oxy va khir khi

D6i véi nhitng hé xir 1y truc tiép ngudn
nudc ngam vua khai thiac, mot trong cdc bién
phép can thiét dé khir sét tan trong nudc 1a cung
cap oxy, cu thé 1a bom khéng khi vao nudc. Hai
phuong phap thuong duoc sir dung 1a cung cap
oxy tu do va cudng biic.

Chiing t61 sit dung phuwong phdp cudng btic
va thiét bi goi 1a Deaerator c6 cic ddc tinh

Mat do xdi cao

Bé mat tiép xtic gitra khong khi va nudc rat
16n, vi nudc trong Deaerator dugc tao thanh cac
mang mong

Chu dong diéu chinh dugc lugng khong khi
can cung cap

Kich thuéc gon gang. Khong can cdc két
cau xay dung.

D6i v6i ngudn nude ngam can xir Iy ¢6 ham
Iwong phen thap hay cong suat nho cé thé dung
cac ejector khi dé cung cap oxy.

3.2. Bo phdn tao moi truong va cdc phan ung
chinh cua cong nghé Aluwat

Trong thiét bi nay chira hat xtc tc tao diéu
kién chuyén d6i va 6n dinh d6 pH mdi truong,
thé oxy hoa khir xiic tdc chon loc dé chuyén
Fe'? hoa tan thanh Fe" két tia dudi dang
hydroxyt hay keo kem theo ca cdc ion cua cac
mu01 tan nhu Al Mg+2 Ca*?, Mn*, SO4 ,
PO4 , HPO4 , CI, S?... can xu ly. Mot phan
cac hat keo bam tam thoi vao hat xdc tac duoc
loai di cudi chu ky xir Iy bang xa ngugc.

3.3. B¢ phdn loc tinh Polishing

Vit liéu duoc chira 1a cat chuyén dung, than
hoat tinh dung loai keo tua, cic hop chét khic,
ca mau va mii trude khi dua vao bé chira dé sir
dung. Cac phan tng hip phuc va keo tu dién ra
trong bd phén nay.

Sau médt qud trinh nghién ctru va trién khai
ung dung vao thuc té vat li¢u xudc tdc va cong
nghé Aluwat cho céc dbi twong khéc nhau,
ching t6i rit ra mot s6 nhan xét nhu sau:
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Vat liéu xdc tac Aluwat lam viéc on dinh
trong thoi gian dai ma khong can tai sinh hoat
tinh, chi can b6 sung lugng hao hut do mai mon
co hoc khi dong nudce chdy qua

Hiéu quéa xur ly cua thiét bi kha cao, van
hanh va quan 1y don gian

Thiét bi gon nhe, chi phi xdy dung thap

C6 thé dp dung dé nang cao hiéu qua cia
cac cong trinh xtr ly hién c6 san

Dé xir Iy nudc mit, can bd sung thém chat
keo tu (phén nhom, PAC ...)

Cong nghé Aluwat da duoc thyc hién véi cong
suat ttr hang chuc dén hang ngan m3/nga?1y-dém

Cong ngh¢ Aluwat giai quyet triét dé céc
mudi sit tan trong nudc ngdm dong thoi loai
khi CO, va nang d6 pH. Cic cong doan nay
dién bién lién tuc va lién quan mat thiét voi

N

7N 7

—+—3
1
4 2
1. Bom hut 4. Bé diéu hoa
2. Bom déy 5. B6 phén khtr sit

<t =

nhau. Viéc loai sit duoc thuc hién béi co ché
oxy héa cic ion Fe*” hoa tan thanh céc ion Fe*
két tia dudi dang hydroxyt va keo tu. Trong
thénh phan hat keo méi hinh thanh c6 cdc ion
Fe* va cdc ion khéc cua céc mudi hoa tan trong
nude. Do d6, ngoai st ra, ham lugng cdc mudi
tan khéc ciing giam di ddng ké. Tiép sau 12 cong
doan loc qua cat dé nhan dugc nudc trong va
sach dap ung cdc chi tiéu quy dinh cua nha
nudc.

Thiét bi va vat liéu xuc tdc Aluwat tao moi
truong va diéu kién toi wu nhu cung cap oxy,
nang va 6n dinh (dém) d6 pH mdi trudng, ning
thé oxy hod khir trén bé mat cuia vat liéu va xic
tdc chon loc cho hai phan ung trén xay ra voi
hiéu suét cao.

So db céng nghé Aluwat dugc trinh bay &
hinh dudi day.
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4. Két qua trién khai img dung

Cong nghé Aluwat da duoc trién khai thanh
cong ¢ nhi€u tinh thanh trong ca nudc ¢ nhiu
cong suat va quy mo khac nhau. San pham thu

duoc déu dat cac chi tiéu vé nuée sach sinh
hoat cho thanh phé theo tiéu chuén hién hanh
ctia BO Y Té. Dudi day 1a mot s6 cong trinh xir
ly déc trung:

TT Dia diém cong trinh Cong suét
(m*/ngay-dém)

1 Tramy té xa Nhan Ptc - Nha Be - Tp H6 Chi Minh 30

2  Xa Tra Con - Tra Con - Vinh Long 60

3 XaTéan Tru - Can Pudc - Long An 100

4  Xa Hoa Hung - Xuyén Mdc - Viing Tau 160

5 Xabong Thii - An Bién - Kién Giang 400

6  Cong ty dét Thiang Loi - Tp H6 Chi Minh 3000

7  Xinghiép thudc 14 Khanh Hoa - Tp Nha Trang 1200

8  Xa Dinh Bang - Tir Son - Bic Ninh 1400

9  Trai giam Z30D - Binh Thuén 600

Tém lai, sau khi thuc hién dé tai nay, ching
toi da thu dugc vat liéu xdc tic Aluwat chuyén
dung hitu hi¢u va cdng nghé Aluwat don gian,
ré tién, da cong sut véi hidu qua cao.

5. Mt s6 thong tin lién quan

Cong nghé Aluwat duoc nghién ctru trién
khai dudi dang hop khdi bing vat liéu
composite rat phit hgp véi mé hinh cic nudc
nbi mang & nong thén, duge phd bién va dp
dung rong rdi cho cic cong dong ndng thén
mién Nam nhu mot san phélm dan dung, dugc
nhiéu don vi cdp nudc dia phuong dua vao cic
du 4n dau tur cia UNICEF, WORLD BANK,
AUSAID ... Nhiéu b thiét bi Aluwat da duogc
trién khai st dung & Tp HO Chi Minh, Tay
Ninh, Long An, Vinh Long, Can Tho, Kién
Giang, Tra Vinh, S6c Trang, bic Léc, Déng
Nai, Binh Phuoc ...

Ban chi dao quéc gia vé nudce sach va vé
sinh moi truong ndng thon da gidi thiu doan
chuyén gia cia t chirc UNICEF va WORLD
BANK vao tham quan va tim hiéu vé& cong nghé
Aluwat cua ching t6i. Sau khi tham quan hai

cong trinh tai huyén Nha Be Tp Ho Chi Minh,
doan da c6 van ban nhan xét va danh gia nhu sau:

“Phan vién Khoa hoc Vat li¢u tai Tp Hb Chi
Minh (nay 1a Vién Khoa hoc Vit li¢u Ung dung
tai Tp H6 Chi Minh) da trién khai quy trinh xir
1y nudc ngam don gian va gid thanh ré dé diéu
chinh do pH va tich kim loai goi la Aluwat.
Ching t6i da dugc tham quan hai cong trinh xtr
1y gan Tp H6 Chi Minh va tin rang Aluwat thuc
su 1a mot tién bd 16n trong linh vuc xtr ly nudc
phuc vu cho ca ndng thon va thanh thi. Mot co
s0' ma chung t6i dugc tham quan c¢6 ham lugng
sit 1a 35 mg/l, mangan la 3 mg/l, 46 pH =5, sau
xu 1y ham luong cua sat va mangan chi con dau
vét, 46 pH = 6.5. Aluwat co gid tri tiém ning
16n, mang tinh chét toan cau.”

Va sau d6, dai dién cua td chirc UNICEF da
guri van ban t6i Vién Khoa hoc va Cong nghé
Viét Nam d& nghi duoc bd sung vat liéu va
cong nghé Aluwat cho muc dich vi phu nit va
tré em toan cau.

Coéng trinh dugc sy hd tro kinh phi tir dé
tai cAp nha nuéc thudc chwong trinh vt lidu
méi KC 05-24, da dwge Hoi dong khoa hoc
cua chuong trinh nghiém thu.
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Hién nay vat liéu xuic tdc va cobng nghé
Aluwat di dwoc nghién ciru hoan chinh va trién
khai tai Trung tdm Ung dung Tién bo Khoa hoc
va Cong nghé Can Tho (CASTA) thuoc So
Khoa hoc va Cong nghé Can Tho. Ching t6i da
nghién ciru (mg dung cia thiét bi tir trudng va
dién tu trudng tu ché tao dé hd trg cho cong
nghé Aluwat nhdm ning cao ning suat va pham
vi ung dung cia nd.

Cong nghé Aluwat mang tinh da nang, xir
Iy nudc ng?im nhiém phen, nudc mat, nude thai,
ngoai ra con phuc vu cho san xuit bé tong
cuong do cao, ning cao ning suat va chit lugng
san pham thu hoach trong chin nudi gia siic va
gieo trong hoa qua trong néng nghiép.

Cong nghé Aluwat hién dai nay dang dugc
trién khai g dung tai Tp Can Tho va cdc viing
lan cén, twong lai cho ca DPBSCL va hy vong
con sau rong hon, nhu da dugc danh gid va
nhan dinh cta dai dién t chac UNICEF va
WORLD BANK.
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Oxidative Catalytic Material and Aluwat Technology for
Treating Ferreous Pollutants of Underground Water

Nguyen Thac Suu, Nguyen Van Dung, Nguyen Dinh Thanh,
Hoang Hai Phong, Nguyen Nghia Long
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Vietnam Academy of Science and Technology

Abstract: Oxidative catalytic material was prepared and called “Aluwat”. This material possesses
a high physical stability and good activity for treating ferreous pollutants of underground water with
low pH. Aluwat technology can be used for treatment of underground water to supply clean water for
domestic demand and industrial consummation. The quality of water treated with Aluwat technology

can meet Vietnam water quality specifications.
Keywords: Water treatment, Aluwat.



