NGHIEN CUU - TRAO BOI
Ung dung céng nghé oxy hoa

nang cao dé tang ‘cuong xu ly sat
trong nudGc cap sinh hoat
tU ngudn nuéc ngam

s = #; THATI PHUONG VU,
#NGUYEN TAN MINH?, HUYNH MINH bUC?

Tém tit

Cong nghé xit Iy nude ngdm chii y&u hién nay 4p dung phudng phép xif Iy truyén thdng 1a 1am
thodng va ling loc. Phudng phdp nay khong thé xif Iy hoan toan cdc chat nhiém bin trong nude
ngam nhu sdt véi ndng d6 cao. Vi th€, cin thi€t dp dung cong nghé mdi - cong nghé oxy héa ning
cao d€ thay th€ hodc hd trg cong nghé xit 1y cii xif 1y nude dat tiéu chuin cip nude theo QCVN
01:2009/BYT. K&t qué thit nghi¢m qui md 16n (cong sudt 15 m*/gidy) cho thdy, ndng do sit trong
nutde cip gin bing 0. RS rang, cong nghé oxy héa sidu hodn toan cé thé tich hgp vio hé thdng xi
Iy cii hodc thay th€ hoan toan h¢ thdng 1am thodng hodc din mua hién tai nhim ting chit lugng
nude cip cho sinh hoat tit ngudn nude ngam.

»idi thiéu

Nutde 1a ngudn gdce clia suf séng, rat cin thi€t cho con ngudi, dong thurc vat. Stt dung nude sach
la nhu ciu cap thi€t dGi véi con ngudi nhim didm bdo vé sy an toan, sifc khde cho ngudi sit dung
va ning cao chit lugng cudc s6ng, gép phan quan trong trong phat trién kinh (&€, ning cao ty 1¢
ngudsi dan sit dung nude sach, nhit la tai viing ndng thon. Hién nay, nude cip & khu vie ndng thon
chili y&u duge khai thdc tit ngudn nude ngdm. Cong nghé xif Iy nude ngam trude khi cip cho ngudi
st dung rét tho sd, chii y&u la lam thodng, ling, loc qua cdt (Hinh 1), nén khong thé xt Iy hét
cdc chit nhiém bin trong nguén nude nay. Phudng phdp xif 1§ nudc ngdm hién nay tai viing ndng
thon chil y&u la xit 1y sdt & ham lugng thap, khong thé xit Iy nude ngAm nhiém sdt & ndng do cao
(> 5 mg/l). Sdt1a mot trong nhitng chi tiéu quan trong d€ ddnh gid chat lugng nude cd vé mit cdm
quang va dinh lugng. Do d6, cin thi€t phdi c6 mot cong nghé mdi dé hd trg hoic thay th€ cum
xif 1y truyén thong (thdp lam thodng) nhiim ting chit lugng nuSe cAp dé gidm nguy cd cho ngudi
stf dung la van dé cap bach hién nay.

Ng&n phan (ng Ngén lang + loc ,
Bom cép 1 = (Ngan than) cat thach anh B& nuoc sach

Cum xut Iy nude 10-15 m’/gio.

! Khoa Moi trudng, Trudng PH Tai nguyén va Méi truding TP.HCM
*Trung thm UD Tién bo KH&CN, 8¢ KH&CN Cin Thd
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Phuong phdp xif Iy nudc ngdm diing trong cip nuée sinh hoat phy thude vao mite d nhiém ban clia
nude ngdm, 6 phudng phap phd bién dude sit dung dé xt 1y va ning cip chit lugng nude ngdm trude
khi duge cip cho ngudi tiéu diing 14 phuong phdp lam thodng khi, phudng phéap oxy héa, loc, trao doi
ion, UV va trung hdoa pH. M&i phuong phdp xit 1y ¢6 tac dung khit hoan toan hodc lam gidm mot ludng
chit nhiém bén trong nudc ngdm. Do d6, tity theo chit lugng ngudn nude dau vao, ¢6 thé sit dung mot
phuong phap xit 1y hoic sit dung két hdp nhiéu phitdng phdp trong ciing mot hé thdng xit Iy. Mot cong
nghé mdi din duge dp dung va ngay cang phat tri€n, d6 1a cong nghé oxy héa ning cao (Advanced
Oxidation Process - AOP). Cong nghé oxy h6a ning cao difa trén nén tdng ctia ozon (0,) va duge
dé nghi tf nim 2000 tai hoi nghi & Tokyo, Nhit Bian. Ozone sinh ra tif cdc phin ng dién trong moi
trudng khong khi dude phat hién bdi nha héa hoc Schonbein tif nim 1839 (Rubin, 2001). B&n nim
1900, ozone dude sit dung dé tiét tring nude cAp trong cdc nha mdy cAp nude § cic nude phat trién
nhut Pite, My, Phdp, Nga. Ngay nay, stt dung ozone trong viéc tiét tring nudc cang trd nén phd bién
nhd cong nghé sdn xuit ozone mdi ra ddi -dé 1a ozone Am (k&L hdp OH va O, la nén tdng clia cong
ngh¢ oxy héa ning cao), c6 hi¢u qud tiét tring cao hon so véi cong nghé chi sit dung ozone truyén
thong (Klasson et al., 2002). Bén canh viéc ng dung ozone trong 1iét triing nude cip cho sinh hoat,
ngay nay ozone dudc @ng dung tiét triing cho c¢d nudc thai (thay th€ clorine) vi tinh tién dung va hiéu
qua tiét tring cao cta né (U.S. EPA, 1999). Ozone con dude ting dung trong xi 1y nudc thédirirdc trén
cd sd k€t hdp ozone vdi chat S,0,% (persulfate), da ting thém hi¢u qud xu Iy COD tir 11-17% (Abu
Amr et al., 2014). Cong ngh¢ oxy héa niing cao trén cd s k&t hgp Ti0,/UV/O, dude dp dung trong xif
1y nuGe thédi ¢6 hi¢u qua nhanh hdn so véi chi sit dung O, trong d6 mau trong nude thai mat di sau 40
phiit xt 1y, trong khi bié¢n phdp chi sit dung ozone thi khong mat mau sau | gid (Mehrjouei et al. 2014).

Tai Viét Nam, xit 1y nuGc cip chii y&u tip trung vao cdc ky thuit sau: keo tu va két bong, lam
thodng nudc, loc nhanh, loc cham, hdp phu bing than hoat tinh va mang loc (Ngd Xudn Trudng va ctv,
2004). Ciing véi suf phdt tri€n ctia kinh &, chit ludgng cude song ngay cang dude ning cao doi hdi nude
sinh hoat cling ning cao chit lutgng. Do d6, cdc k¥ thudt xit Iy nude néu trén cling ngdy cang cdi lién
dé ting hi¢u qud, ting cong suit va ting chit lugng nude sau xit 1y (Nguyén Hitu Phu, 2013). Cic k¥
thuét cdi tién tip trung vao it ¢d cdc cong doan xit Iy bao gdm ting hiéu qua két tia tao bong, ting
hi¢u qud va chit lugng sau ling. Pic biét 1a cong doan oxy héa va khit trang di dude dp dung vao
qud trinh xif 1y, day 1a mot cong doan quan trong trong qué trinh xif 1y. Ngoai cac ky thuét xit Iy néu
trén thi cong nghé lam mém nude duge 4p dung trong x{¥ Iy nude cip sdn xudt 1a phudng phdp sit dung
dung dich voi, phudng phép trao d6i cation (Pidng Tan Phong va Trin Hi€u Nhu¢, 2013) nhim gidm
dnh hudng dén chit lugng sdn pham va thi€t bi. Mot nghién citu da bdo cdo ring qud trinh dién héa
Xt Iy nuSe thai nhudm, in va gidy dat hi¢u qué cao vdi dién cue m 13 hdp kim sdt-silic va cuc duong
la kim loai thép (Tran Thi Hién vd Nguyén Viét Cudng, 2008).

T6ém lai, cho dén nay cong nghé¢ oxy héa niing cao rit it dude ¥ng dung vao xif Iy nuGe cap sinh
hoat tai Viét Nam. Cdc nha mdy cung cip nutde sinh hoat déu sit dung cong nghé truyén thdng 1a keo
i va tao bong ddi vdi nude mit, lam thodng d6i véi nude ngdm, sau dé qua hé thong loc nhanh, sau
d6 tiét rang bing Clo va cip nude cho ngudi sit dung. Do dé, viée dp dung cong nghé oxy héa ning
cao d€ ning cip chit lvgng nude ndng thén la cin thiét va cip bach.

Phuong phap nghién cifu

Vi tri nghién ciu

Vi tri nghién cifu 1 4 tram cidp nuGe nong thon tai thainh phd Cin Tho ¢6 cdng suit la 15 m¥/gidf bao
gdm cdc Tram cip nude: My A, (huyén Phong Pién), Long Tuyén (quan Binh Thily), Trudng Lac va
Thdi Long (quin O Mbén). Tiéu chi ra chon cdc tram ndy dua trén s§ li¢u chit lugng nude do Trung
tim nudc sach va vé sinh méi trudng ndng thon thanh phd Cin Thd cung cap vdi muc tiéu ning cip
chét lugng nutdce tai cdc tram dutge chon dat tiéu chuan QCVN 01:2009/BYT.
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Sd db hé thdng oxy héa ning cao

Hé thong oxy héa siu bao gdm ba thi€t bi: mdy sin xudt ozone, bd tron khi, b€ dién phén dugc
tich hgp. BO trdn khi ¢6 tdc dung tron khi ozone vao niuée nhim (61 wu do hoa tan ctia khi trong nuGe.
M4y ozone cung cip cho hé thdng xif 1y nudc 1a cong sudt 1a 3g/gids (Iuu lugng khi cung cap 10 Iphit).
Hdn hdp khi nude dude din vao bé dién phin (12 V, 5 A) dé xit Iy nang cao theo cd ch€ phén ting sau:

H,O > H' + OH' (sinh ra @ qud trinh di¢n phin)

O, + OH 5 HO, + 0, (O, dudc sdn xudt biing mdy sén xuit O,)

0,+HO, 5 HO* + 0,*

0%+ H' 5 HO *

HO,* 5 *OH + O,

Goce hydroxyl (*OH) ¢6 thdi gian ton tai rat ngdn khodng 107 gidy (Sies, 1993) nhung ¢6 khd néng
phdn (tng cao do kha niing oxy hda ctia n6 (2,05) cao hdn hiin Clo (1,0) va ozone (1,52). Do dé, hé
th6ng oxy héa ning cao ¢6 khi ning xit 1y chit 6 nhidm 51 hon ditng Clo hay ozone ddn thuan.

B& tri thi nghiém

Sd db 1dp dit thi nghiém cum xi¥ Iy bing cong nghé oxy héa ning cao (Hinh 2). H¢ thong oxy héa
siu Idp song song vGi h¢ thong x{t 1y cii (h¢ théng lam thodng hoiic dan mita) nhim dénh gid hi¢u qua
Xit 1y nude ctia hé thdng mdi.

HT oxy hoa
nang cao

Nuéc ngdm @ Ldng |+ Loc [ Nwdcsach

HT lam
thoang

Sor dé Idp dat thit nghiém cum xit ly oxy héa ndng cao.

K&t qua va thao ludn

Tit ban vé& thi€t k& hé thong va qua qud trinh khéo st thyc (€, hé thong oxy héa ning cao da duge
ch& tao bling cdc vit licu tai chd va duge ldp dat tai tram cip nude Long Tuyén, quan Binh Thiy,
thanh phd Cin Thd (Hinh 3).

Hé théng oxy héa ldp ddt tai tram Long Tuyén, Can Tho
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C6ng nghé xit Iy nuée ngdm hién dang sit dung tai cdc tram cdp nudc 12 cong nghé truyén thong,
chii y&€u dua vao xit Iy uf nhién nén chi phi vin hanh cho hé thdng chi y&u la tién ning lugng (dién)
cho vin hanh cdc bom nuGe va chi phi vé sinh, bdo dudng hé thdng tram cip nude. Khi ldp dat hé
th6ng mdi thi chi phi niing Iudgng sit dung cho xit 1§ nude sé ting do phdi vin hinh médy sin xuit ozone
v h¢ thong dién phan. Theo tinh todn, chi phi ting thém dé van hanh cum xif Iy nude mdi sau khi tich
hdp viio hé thong chi yéu dién ning ti€u thu. Theo cong sudt thi€t k€&, dién ning tiéu thu cho xit 1y
15 m® nudc 1a 0.4 kWh. Nhu vy chi phi ting thém dé xit Iy 1 m® 1a 53 &/m’ (gid dién 2.000 d/kWh).

Hé thdng nay 1a mot module théng nhit va hoat dong t dong hoan toan nén rit dé van hanh va
qudn ly. V@i cdu tao 1a Inox, nén h¢ thong khd bén véi thdi gian. Theo tinh todn, h¢ thdng van hanh
&n dinh trong 5 nim, nhung ddi véi dién cuc cin ki€m tra dinh k¥ (6 thing/lin) d€ bio dudng va thay
thé khi cin thi€t. Do hé thdng sit dung dién 1 DC vdi hi¢u dién thé va cudng do dong dién thip, nén
rit an todn cho nhin vién vin hanh va ngudi sit dung.

D¢ ddnh gid hi¢u qua x{¥ Iy sdt clia hé thdng oxy hda ning cao tai cdc tram cip nude, cdc miu nude
dudc 1y trude va sau khi xit 1y, truGe va sau khi 1dp didt hé thGng oxy héa ning cao. S miu phén
tich tai mdi tram 12 5 mAu diu vao va 5 miu dau ra. K& qui phan tich chit lugng nude duge thé hién
trong Bdng. Nong do sit con lai sau khi di qua hé théng xit 1y cii con khdc cao, chinh diéu nay da la
dnh hudng 16i chat lugng nude sinh hoat khi cip cho ngudi tiéu diing. V4i ham ludng sit cao, sé 1am
cho nuGe ¢6 mui tanh khé chiu, tim gy ngita doi véi ngudi ¢6 da nhay cim. Pic biét, véi ham lugng
sdt cao s¢ giy & vang db dung gia dinh va quin do khi st dung ngudn nude nay. Pay la cdc dic trung
d& bi€t khi nude c6 ndng do sit cao.

Bdng két qud phén tich néng do sdt trude va sau khi ldp hé théng oxy héa néing cao.

Tram cdp nude Hé thong xit 1y cii (Iam thodng)* H¢ thOng oxy héa ning cao**
mg/l mg/l
Piu vao Péiura Pau vao Pau ra
Long Tuyén 0,60 0,10 0,68 + 0,04 0,08 + 0,06
Thdi Long 0,42 6140 I 0,51+0,14 0,05 + 0,02
My Ai 0,50 0,26 0,48 + 0,08 0,06 + 0,03
Trudng Lac 0,57 0,34 0,65 + 0,07 0,02 + 0,02
Nguon:

* Trung tam Nudc sach va VSMT Néng thon va Trung tam Quan trac méi truong TP. Can Tho.

*% K&t qua thu mau phan tich.

Sau khi ldp dit hé thong oxy hoa siu, ndng dé sdt di gidm rd rét so vai thdi diém chua 1dp dat hé
théng nay nhu trong Bang. Chi't lugng nude ning cao ddng k€ tir viée gidm ndng do sit ¢6 trong nutde
cAp. Nong do satddura gin bing 0 tai cdc tram 1dp dit hé thdng oxy héa ning cao. Theo thong tin it
cde nhiin vién vin hanh cdc tram cdp nude dudge 1dp dit hé thong oxy héa ning cao, lugng nude cap
ting ddng k&, ting thém 30% so véi liic trude khi ldp hé thong oxy héa, nhd vao chi't igng nuGe ting
nén cdc ho gia dinh sit dung nhiéu hon trude.

K&t ludn

Vi¢c ning cap chit lugng nudce tai cdc tram cip nude nong thon hoadn toan khé thi thong qua vj
(tng dung cong nghé mdi - cong nghé oxy héa nang cao vdi chi phi hdp 1y va véin hanh don gia
(Xem tiépdi
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tai vi tri clia cdc tay chéo, thiy cing s& dat doc
theo hai bén ghe nhiéu mam bénh, trdi cay, diu
heo, ga vit tily theo tirng chiia. Sau d6, vi suf ca
ctia chiia hoiic thanh vién Ban Quén tri ddng ra
lam chii 1&, khin nguyén vi thin bdo hd ghe Ngo
di theo gitip sitc d€ ghe gianh chién thing trong
cdc cude thi. Luc lugng tham gia thi diu ditng
vong quanh ghe. Sau d6, vi su' ¢d s& cim mot binh
bat nuGc ¢6 mii thdm ciia sdp hoa, di mot vong
trén ghe d€ viy nude lanh cho cdc tay boi d€ cau
su binh an va ting thém sitc manh.

Sau nghi thitc vily nude, nhitng thdy ciing s&
bdt diu biing man thinh nhac v dao nhac ciing
ghe Ngo. Mdi dan nhac 1& ghe Ngo ¢6 5 - 7
ngudi; dan nhac cing gbm cdc nhac cy Khum,
Cha piy Pon veng, sdo, trong dam, dan co, dan
nhi, cdng... Thudng thi gian nhac ti€n hanh bicu
dién 3 lan lién e réi mGi d€n phin hat véi cdc
bai truyén thong nhi cting bé trén, hat md dau,
hét theo dan.... Dya theo vit thd, thiy ciing s& hét

theo bidu tugng y. Mi budi 1€ ha thity ghe Ngo
thudng kéo dai tf mot dén hai ti€ng; vat phim
gdm hoa qud, banh Ngot, ddu heo, triing vit....
Khi moi nghi I& da xong, nhitng van dong vién
thi ddu s& hgp siic diy ghe xudng nudc d€ dua
dén ndi thi dau.

Ong Thach Thudl, ngu xa Tra Con, huyén
Tra On, tinh Vinh Long cho bi€t thém *...Khi 1&
ha thity duge ti€n hiinh, ngoai nhitng tay bai chi
Ive dén d& ti€n hanh nhitng nghi 1 cling béi cin
thi€t thi cdc cu din ctia phum séc cling t€ tyu
dong ddo bén chi€e ghe Ngo, vita gép phin ¢6
vii tinh thin cho cdc tay chéo phum séc, vira cau
mong st binh an, sifc manh i vi thin bio ho cho
ban than ho thong qua budi 1&...

Ngay nay, 1& “ha Thiy” ghe Ngo ¢ khu vyc
ddng biing song Ciltu Long dd va dang dudc duy
tri déu dan véi nghi thite truyén thdng din gian
¢6p phin phong phi hdn vao kho tang van héa
chung ctia dan tdc Viét Nam.

Ung dung céng nghé oxy hoa... (i ineo irang 46)

nghé oxy h6a ning cao ¢6 khd ning xif Iy sdt trong nuéc ngdm gidm 16i mic thdp nhat, gan bing 0
ma ¢ong nghé truyén thong (1am thodng hodc dan mufa) ma cdc tram cdp nude dang dp dung khong

thé xit 1y dude.

R rang vi chi phi ddu tr va chi phi van hanh thip nhd vio viée ch& tao thi€t bi tai chd, nén viée
déu wf ning cip cdc tram c¢Ap nude nhim ning cao chit lugng nude hodn toan kha thi va ¢6 thé dp

o

dung cho tat ¢d cde tram cip nude st dung ngudn nude ngm.
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