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TOM TAT

Nudc i rac tai cac bai chon 1dp chat thai ran do thi dang la van dé nan dai can duoc nghién
clru. Trong dé van dé 6 nhiém can dugc xi i 1a cac chat hitu co bén vitng thé hién thong qua
chi s6 COD, amoni va mau .... Bai bao nay trinh bay céac két qua thwc nghiém xt 1i COD va mau
nwdc ri rac bang qua trinh keo tu nham xac dinh chét keo tu t6t nhat va cac thong s6 pH, ham
lvgng thich hgp. Két qua thuc nghiém cho thay hiéu suat keo tu cla ca ba loai hoa chat la PAC
(polyaluminium chlorite), mu&i nhdm (Al»(SO,)s.18H,0) va mudi sat 1l clorua (FeCl,.6H,0)
dat t0i da tai ham lwong = 3000 mg/l voi digu kién pH nwéc ri rac: 7 - 8. Tuy nhién, cac thi
nghiém ciing cho thdy mirc dd giam COD va mau rd rét bat dau tir mic ham lugng chét keo tu
tlr 1500 mg/l. Tl cé&c thi nghiém dé xac dinh duoc hoé chét keo tu thich hop cho giai doan tién
x& li nudce ri rac la PAC dat duoc tai gia tri pH = 7 - 8 vgi ham lvgng la 1500 mg/l (hiéu suét xt
Ii COD dat duoc khoang 30%, mau la 70%). Céc thong s6 nay la phu hgp cho giai doan tién x&
Ii va thuan lgi cho x{ I sau keo tu bang ozon hoa.

Tl khéa: nwoce ri rac, keo tu, chat keo tu, COD, mau.

1. MO PAU

Hién nay, chat thai rdn phat sinh tai cac do thi van chua duoc x@ |i triét dé, trong d6 c6 vén
de nudc ri rac. Chon 14p van la giai phap phd bién trong x( Ii chét thai ran do thi & Viét Nam do
ky thuat don gidn va chi phi x& Ii thap. Tuy nhién, trong rac thai c6 mot sé thanh phan c6 kha
nang chita cac hop chéat doc hai nhu: cac vat liéu son, pin thai, ddu may, cac hoa chat... ¢d thé
mang theo céc kim loai nang va cac hgp chat hiru co ddc hai, khé phan haiy sinh hoc.

Céc béi chon 14p chét thai ran & Viét Nam hién nay dang phét sinh lugng nuéc i rac 16n do
cac qué phan huy rac thai, do cac chat hitu co c6 trong rac thai, trong doé nwéc ri rac chia cac
loai chét hitu co ddc hai cao va khé phan hay sinh hoc [1, 2, 3]. Néu khéng dugc x@ Ii tot, nwdc
ri rac s& ngdm vao nwdc mat, nwdc ngam, gay 6 nhiém méi truong nghiém trong.

Van dé& COD la véan dé khé nhat trong x& |i nwoc ri rac, hon thé niva néu dé 1au ngay chiing
¢6 thé hinh thanh cac hop chat hiru co cao phan tir chira halogen la nhi*tng chéat doc néu roi vao
ngudn nudc va dat [4].
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Viéc slr dung tac nhan ozon dé xr li s& mang lai hiéu qua cao do ozon oxi hoa manh cac
hop chét hitu co c6 trong nwéc ri rac lam giam COD va mau. Tuy nhién, do mic dd 6 nhiém cao
nén viéc tién xt Ii 1a can thiét. Keo tu la qua trinh lam giam cac chét 1 Itng va chat hiru co
trong nuwéc thai bang quéa trinh két dinh tao bong keo va lang xuéng. Qua trinh nay lam giam mot
phan céc chét hitu co khé phan huy trong nuwéc ri rac.

Muc tiéu: X Ii 1am giam COD va mau nudc ri rac bai chén 14p chét thai ran va xac dinh
céc diéu kién thich hop vé pH nwac ri rac, ham lwong chét keo tu st dung cho giai doan tién xt Ii
va xac dinh chat keo tu thich hgp nhat.

Da6i trong nghién ciru: Cac thanh phan hitu co trong nwéc ri rac tai bai rac Da Mai, Tan
Cuong, thanh phd Thai Nguyén.

Ndi dung nghién ctu:

- Tién hanh thuc nghiém x& Ii bang keo tu véi cac hod chat keo tu: PAC ;
(AL,(S0,)s.18H,0 va FeCls.6H,0.

- So sanh hiéu qua va tim diéu kién thich hgp cho giai doan tién x Ii nwéc ri rac.

2. PHUONG PHAP NGHIEN Cl*U
2.1. LAy mau nudc thai

Nudc ri rac chua x@ Ii dugc Iéy tlr bé thu gom nuwoc ri rac tai bai rac Ba Mai, Tan Cuong,
Thai Nguyén. Nwéc mau dwoc 14y bang can nhia va bao quan & diéu kién 4 °C trong phong thi
nghiém trong qud trinh phan tich va xt Ii.

2.2. Phuong phép phén tich

- pH: Do bang may do pH: TOADK HM — 25R.
- COD: Xac dinh bang phuong phép Kalibicromat (theo Standard methods, 1995) [5].
- Cudng dd mau phan tich bang quang phd véi thang mau Pt/Co & brdc séng 420 nm.

2.3. Phuong phap thyc nghiém

Thi nghiém x@ Ii nwéc ri rac duoc tién hanh véi ba loai héa chéjt keo tu khac nhau la PAC
(polyaluminium chlorite), mu6i nhém (Al,(S04);.18H,0) va mudi sat Il clorua (FeCl;.6H,0).
St dung chat tro keo tu A101 (Acrylamic natri acrylat copolime).

Céc thi nghiém tim anh hudng cla pH nuwéc ri rac va ham lugng chét keo tu dén hiéu qua
X Ii. Tl d6 xac dinh pH va ham lvgng chét keo tu thich hop nhat.

Céc thi nghiém duoc tién hanh & nhiét do6 phong (16 + 2 °C) trong thang 12 nam 2011, s
dung b thiét bi Jar-test v&i sau canh khudy dang mai chéo. Trong mo6i mé thi nghiém 1dy 500ml
nuéce ri rac dwa vao moi binh phan (ng, sau do bd sung chét keo tu (theo ti 1& da tinh toan san).
St dung céc dung dich kiém (NaOH 4 M) hodc axit (H,SO4 2,5 M) dé diéu chinh pH nuéc ri
réc. Giai doan khudy nhanh dién ra trong 3 phat & téc do 150 vong/phdt, sau do b6 sung chét tro
keo (A101) vao phat cudi cla thoi gian khudy nhanh. Tiép sau d6 la khudy cham trong vong 10
phut véi toc do 50 vong/phut. [4, 6]
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Sau thoi gian khudy cham cac mau duoc dé 1ang 30 - 60 phut. Sau d6 cac mau dugc phan
tich céc chi tieu COD va mau.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Xac dinh dai pH thich hop
Dai pH luya chon dé nghién ctu anh hudng dén hiéu sudt sau qua trinh keo tu ndm trong

khodng tir 3 dén 10 (tr moi trudng axit yéu dén moi trueng kiém manh).

Nuwéc ri rac duoc keo tu tim anh hwdng ctia pH duoc thie hién véi ham lugng chat keo tu la
2000 mg/l, ham lwrong chat trg keo tu A101 la 5 mg/l. Bang 1 thé hién tinh chat cta nwoc ri rac
Pa Mai.

Béng 1. Cac thong s6 dau vao nwdc ri rac bai chdn 14p chét thai rén B4 Mai

Chi tiéu Pon vi Gia tri
pH - 75-83
COoD mg/| 2700 — 4500
Mau Pt/Co 1450 — 4400

3.1.1. Anh hudng ctia pH dén hiéu qua xi Ii COD

Anh huéng ctia pH nuéc ri rac dén hiéu qué xi 1i COD béng qué trinh keo tu dwoc thé hién
gua hinh 1.
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Hinh 1. Anh hwéng ctia pH dén COD sau keo tu va hiéu sudt xt If

Nuwéc ri rac trwde xt i c6 ham lwgng COD cao va la d6i twong khé x Ii do chita nhiéu cac
chét hitu co khé phan huy, da vong va bén virng nhung sau qua trinh keo tu & cac dai pH khéc
nhau c6 su thay doi rd rét. Tir hinh 1 c6 thé thay nuwdc ri rac trede khi xi 1f ¢6 ndng do COD la
2643 mg/l nhwng sau keo tu véi ba chat 1a PAC, Al»(S0,);.18H,0 va FeCls.6H,0 cho thdy: Nhin
chung voi gia tri pH thdp ham lwgng COD gidm nhiéu hon pH cao. Khi st dung
Al5(S04);.18H,0 dé keo tu thi ham lwvgng COD gidm xudng thdp nhat 1a 1389 mg/l & pH =3 va
4 dat hiéu suat 47%; véi PAC ham lwgng COD gidm thap nhét téi 1075 mg/l & pH = 4 dat hiéu
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sudt 59% va voi FeCls ham lvgng COD giam thép nhét la 1658 mg/l & pH = 3 dat hiéu suét 37%.
Hinh 1 cling cho thay hiéu qua xt Iif COD cla PAC la cao nhat, hiéu qua x& Ii cla mudi sat la
thap nhat & tat ca cac gia tri pH.

3.1.2. Anh hudng clia pH dén hiéu qua x& 1i mau

Anh huéng ctia pH nwéc ri rac dén thay déi cudng dd mau nude ri rac sau qua trinh keo tu
vGi cac hoa chét keo tu khac nhau dugc thé hién qua hinh 2.
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Hinh 2. Anh huéng cta pH dén hiéu sudt x& If mau va hiéu suét

Qua hinh 2 ta thdy hiéu suat xt Ii mau cao hon trong khoang pH tir 3 - 5 va gidm dan tir
5 - 7; sau d6 hiéu qua x( Ii thay déi khong dang ké khi tiép tuc tang pH d6i véi mudi sit va phén
nhém nhung gidm nhe déi véi PAC. Nhin chung hiéu suat x& Ii mau ctia ca ba loai hod chét keo
tu la twong duong nhau, tuy nhién hiéu qua xt Ii mau ctia PAC & tat ca cac dai pH c6 cao hon
mot chat. Hiéu qua x& li cao nhat & gia tri pH khoang 4 (PAC: khoang 85%, phen nhdm: khoang
84% va phén sat: khoang 78%).

Qua thi nghiém &nh hwéng ctia pH nudc ri rac dén hiéu sudt xt 1i bang keo tu ching toi co
thé xac dinh duoc dai pH thich hop cho keo tu va thuan lgi cho qua trinh ozon héa tiép theo. Vi
mirc pH thap kha nang x& Ii nwéc ri rac cao hon so véi mic pH cao. Nguyén nhan la cé thé do
st thay ddi dién tich bé mét clia cac hat keo trong mai trvong pH khac nhau. C6 thé ba chét keo
tu duoc khao sat nay déu cé diém dang dién ndm tai ving pH thap. Khi pH cla nuwéc tir ving
trung tinh dich chuyén vé ving axit thi dién tich b& mét clia cac hat keo cang tré nén it am hon,
két qua la thay vi day nhau chlng cé xu hwéng hat lai véi nhau manh hon, lam cho qua trinh keo
tu dién ra thuan loi hon. Ngoai ra, trong nuéc ri rac chira nhiéu axit humic, axit fulvic va cac dan
suat ctia phenol ma cac chat nay két tla & pH thap nén khi chinh pH nwéc ri rac xubng thap da
xay ra hién twong keét tla lam giam mau va COD nuwéc ri rac. Sau dd, cang tang pH thi hiéu suét
Xt Ii COD va mau cang giam. Tai cac gia tri pH twong dwong 6 - 7, hiéu suat xr Ii COD va mau
la twong dwong, khdng chénh léch nhiéu, sau dé6 ham lvgng COD va mau sau keo tu tang dan
néu tang pH nwdc ri rac tir 8 + 10. K&t qua cho thdy rang hiéu qua x& Iy COD va mau clia PAC
la cao nhat.

Do pH ban dau ctia nuéc ri rac & khodng 7,5 — 8,3 khi thém hoda chéat keo tu vao nuéc ri
rac thi pH giam xudng tuy theo ham lvgng. V6i mirc ham lvgng tir 1500 — 2000 mg/1 thi pH
gidm xudng tlr 0,3 - 0,5. Do do, sau khi bd sung hoa chat keo tu pH van 16n hon 7. Viéc xi
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Ii tiép bang ozon thwdng c6 hiéu qua tot trong moi trrong kiém. Két qua keo tu cho thdy
trong khoadng pH tir 7 - 8 hiéu sudt xt Ii COD: 20 — 50%, hiéu sudt xt Ii mau: 60 — 80%. Gia
tri nay cling dat duoc muc dich tién keo tu. Vi vay, ching t6i chon khodng pH nay cho céac
nghién ctru ti€p theo. Mac du day khong phai la gia tri pH tdi wu nhung la gia tri thich hgp
vi vira thuan lgi cho giai doan xi Ii sau bang ozon vira khdng tén hoa chét diéu chinh pH.

3.2. X&c dinh &nh huéng clia ham lwgng chat keo tu dén hiéu qua xa i

T cac thi nghiém anh hwdng cla pH nwéc ri rac dén hiéu qua x& Ii dd xac dinh duoc dai
pH thich hop dé tiép tuc tién hanh thi nghiém la pH = 7 - 8. Cac thi nghiém tiép theo sé thuc
hién trong dai pH nay véi su diéu chinh ham lugng cac chat keo ty tir 500 dén 5000 mg/l,
ham lugng chét trg keo tu A101 1a 5 mg/l.
3.2.1. Anh hudng clia ham lvong chét keo tu dén thay d6i COD

Anh hudng ctia ham lvong chét keo tu dén hiéu qua xi 1i nuéc ri rac duoc thé hién qua cac
hinh 3 duéi day:
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Hinh 3. Anh huéng clia ham lugng chét keo tu dén COD sau x@ li va hiéu suét

Hiéu suat xr Ii COD va mau nudc ri rac dwoc thé hién qua hinh 3 véi diéu chinh pH =7,5
ham lvgng chéat keo tu 1a 5 mg/l. Két qua cho thay hiéu suat x Ii COD tang khi tdng ham lugng
chdt keo tu ddi v6i ca ba loai hod chat (hiéu suat véi PAC: 17 - 38%, Al,(SO,);.18H,0:
14 - 34% va FeCl3.6H,0: 3 - 30%). COD sau keo tu giam ro rét khi mirc ham lvgng chét keo tu
tlr mirc 1500 mg/l. COD giam tir 2798 mg/l xudng thap nhat la 1740 mg/l doi véi chét keo tu la
PAC & mirc ham lugng tir 3000 mg/l trd 1€n. Trong ba loai hoa chat trén thi PAC 6 ra hiéu qua
cao hon & tat ca cac mirc ham lwgng, con hiéu suat x& Ii doi véi 2 loai hoa chét con lai la twong
duong. Cling tir mrc ham lugng chat keo tu tr 3000 mg/l tré Ién thi COD sau keo tu khéng tang
(gidm t¢i mire thap nhét 1a 1740 mg/l doi véi PAC twong (ng hiéu sudt 38%; 1837 mg/l doi voi
Aly(SO,):.18H,0 twong (ng 34% va 1980 mg/l d6i véi FeCl;.6H,O twong (rng
30%).

3.2.2.  Anhhudng ctia ham lwong chét keo tu dén do mau

Anh huéng clia ham lwong chét keo tu dén dd mau thé hién & hinh 4 voi pH digu chinh 7,5
ham lwgng chét trg keo tu la 5 mg/l.
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Hinh 4. Anh hwéng ctia ham lweng chat keo tu d&n mau sau x( Ii va hiéu suat

Hinh 4 cho thdy hiéu suét x{ i mau bang qua trinh keo tu tdng nhanh khi tdng ham luvgng
chat keo tu tlr 500 mg/I dén 2000 mg/I, sau d6 hiéu suat x( li tang khong dang ké ddi vai ca ba
loai hoa chat. So v6i hai loai hoa chat Al,(SO,);.18H,0 va FeCl;.6H,0 thi PAC cling té ra hiéu
qua hon. Hiéu sudt xt |i mau ddi voi hai hoa chat Al,(SO,4);.18H,0 va FeCls.6H,0 la twong
duwong nhau. Cudng do mau theo thang mau Pt/Co khi keo tu bang PAC giam manh tlr 1512 dau
vao xubng 280 twong (ng hiéu sudt 81% & mic ham lwgng keo tu 2000 mg/l. Twong ty vGi
phén nhdm va phén sét cwong dd mau gidm nhanh dém gia tri 480 va 360 twong (ng hiéu suat
68% va 76% & mic ham lwgng st dung Ia 3000 mg/I.

Muc tiéu cla giai doan tién x& Ii nwoc ri rac nham loai bé khoang 25 dén 30% COD va
mau nudc ri rac bang cac qua trinh keo tu. Qua cac thi nghiém anh hudng clia ham lwong chét
keo tu dén hiéu qua x& 1i COD va mau nuéc ri rac c6 thé thdy lugng chét keo tu st dung la 16n
ching td cac chat 6 nhiém trong nudc ri réac 1a cao. Mac du lvong hoa chat dung I6n nhung
COD van chwa dat tiéu chuén xa thai nén nudc rac sau keo tu can duoc xt Ii tiép.

4. KET LUAN

Nuwéc ri rac la d6i tugng kho xt Ii, viéc st dung chi mot phuong phap don 18 sé khong dat
dwoc két qua tét nén can nhiéu giai doan vé&i nhiéu bién phap x Ii phu hop.

Qua céc thi nghiém keo tu trén cho thay nudc ri rac sau khi x@ Ii bang phwong phép nay
van chua dat yéu cau. Vi vay, trong qua trinh thi nghiém nay, keo tu duoc coi la giai doan tién
X0 Ii.

Tl cac thi nghiém trén da xac dinh dwoc cac thdng so thich hop cho giai doan tién x li
nwéc ri rac: hoa chat keo tu dwgc chon la PAC & céac diéu kién pH clia nudc ri rac (7 - 8), ham
lvong chét keo tu la 1500 mg/l. Vi pH nay sé khéng phai diing hoa chat dé diéu chinh pH va
sau khi b0 sung hoa chat PAC vao lam cho pH gidm xuéng khoang Ién hon 7 dén thap hon 8.
Méc du day chwa phai diém pH tdi vu nhung lai la diém pH thich hop cho thi nghiém x@ i tiép
theo (qua trinh ozon hoad).

V6i diéu kién nay thi cAc thi nghiém thuc t€ cho thay hiéu qua xt i COD dat khoang 30%,
hiéu qua x& i mau khoang gan 70%. Két qua nay cling gan twong dwong véi nghién clru cla tac
gid Hamzeh Ali Jamali va cong sw nam 2009, khi keo tu nuéc ri rac & Iran [1] voi ham lugng
PAC st dung 2000 mg/l & pH = 7 thi hiéu suat COD va mau twong (rng khodng 35% va 40%.
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ABSTRACT

PRE-TREATMENT FOR REMOVING COD AND COLOR OF LANDFILL
LEACHATE BY COAGULATION PROCESS

Van Huu Tap® ", Trinh Van Tuyen?, Nguyen Hoai Chau®

'Department of Earth and Environmental Science, College of Sciences, Thai Nguyen University
?Institute of Environmental Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam

“Email: vanhuutap@gmail.com

Landfill leachate is a problem that needs to be solved. The pollutants w hich have to be
treated are non-biodegradable organic matters, ammonia and color. This paper presents
experimental results in removing COD and color from landfill leachate by using coagulation.
The experimental results showed that flocculation performance of all three types of coagulants is
maximum at concentrations = 3,000 mg/l with pH condition of leachate: 7.5 - 8.5. However, the
experiments also indicated that removal of COD and color was achieved significantly from PAC
concentration of 1,500 mg/l. Data show that the suitable chemical for the first leachate treatment
stage was PAC at pH value from 7 to 8 and its conc entration of 1,500 mg/l (COD removal
efficiency was achieved approximately 30%, color removal of 70%). These parameters are
suitable for next stage of the treatment (o0zonation process).

Keywords: landfill leachate, coagulation, flocculating chemical, COD, color.
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