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TOM TAT: Nghién ciru da xac dinh dwoc nhitng danh hudng ciia viéc bé sung Ca(OH),
vao qua trinh phan gidi bun bang NaOH. Néu chi sir dung NaOH dé phén giai bun, ham luwong
NaOH téi wu va thoi gian phan g can thiét lan lwot 12 1,6 g/L va 3 h. Sau khi Ca(OH), duoc
b6 sung (ham luwong thay doi tir 0,3 g/L dén 1,6 g/L), két qua thu duoc 1a nong dé COD hda tan
tang 1én khi tang ham luong Ca(OH), |én dén 0,7 g/L. Véi ham luwong Ca(OH), |én hon 0,7 g/,
mgt phan COD hoa tan da bi két tia tro lai. Twong tu, tai ham lwong Ca(OH), 0,7 g/L, khodng
61% photphat hoa tan da bj két tia. Khi so sanh véi mau doi chiing, thoi gian loc tach nudc ra
khoi bun @& giam tir 1360 s xuong ¢on 350 s. Qua trinh phan gidi bUn du bang NaOH két hop
voi Ca(OH), khdng chi ngan ngira TP tang [én trong dong thai ra ma con lam giam thoi gian
loc, gitip cho cong tac qudn 1y bun dé dang hon.

Tir khéa: phan gidi bun, thoi gian loc tach mrde, két tia photphat.

1.PAT VAN BPE

Xt Iy bun hoat tinh thai ra tir cac hé thong xir Iy nudc thai d¢a va dang thu hit duoc nhiéu
mdi quan tim nghién ciru. Trong cac phuong phép xir 1y, phuong phép hda hoc sir dung natri
hydroxit (NaOH) c6 kha ning pha v& t& b&o hiéu qua nhét [1]. Tuy nhién, khi sir dung NaOH
dé phan giai bun, ion Na' [am thay di cau triic ciia bun va lam giam mat do bong bun, dan dén
kha ning tach nude ra khoi bln s& gap nhicu kho khan [2, 3]. Mt khac, bun hoat tinh thuong
chira 2 dén 3% photpho (tinh theo khdi lwong khd), nén trong qué trinh phan giai bun biang
NaOH, thanh phan photpho ciing s& duoc giai phong ra khoi bun. Hon hop bun sau khi phan
giai néu dugc tuan hoan tré lai hé thong xir Iy nurdc thai s& 1am tang tai lugng photpho dbi véi
hé théng, va cé thé 1am ting ndng d6 photpho trong dong thai ra.

Nghién ciru ndy dénh gia anh huong cua viée bd sung Ca(OH), dén qua trinh phan giai bun
bing NaOH. Cac yéu t6 duoc danh gia bao gdbm muc do giai phong COD, kha ning két tua
photphat trong dung dich. Kha nang tach nudc ctia bun sau phén giai cling dugc danh gia thong
guaviéc xac dinh thoi gian loc tach nude ra khoi bun.

2.PHUONG PHAP THU'C HIEN

Poi twong nghién ciru
Buin hoat tinh thai ding cho thi nghiém duoc 14y tir tram xir Iy nude thai do thi. Ham luong
chat ran lo ltimg (MLSS) ctia bun thai nam trong khoang 5000 dén 7000 mg/L. MLSS déng vai
trd quan trong trong viéc xac dinh ham lwong kiém can st ~dung [4]. Cho nén, trong qua trinh
thi nghiém, MLSS dugc didu chinh trong khoang tuong dbi 6n dinh 14 6500 mg/L bang cach
phalodng voi nude cat hodc dé ling vatach bét phan nude trong.

Thiét bi sir dung
Céc thi nghiém phan giai bun duogc tién hanh ¢ nhiét do phong (20£2°C), sir dung thiét bi
jar-test (Model SJ-10, Young Hanna Tech Co., LTD) véi 6 canh khuay dang mai cheo. Gial
doan khuéy nhanh dién ra trong 1 phut & tbc do 200 v/p, tiép sau d6 1a khudy cham & toc do 30
v/p véi thoi gian thay d01 theo yéu ciu thi nghiém. Céc loai hoa chat NaOH va Ca(OH), duogc
hoa tan va chuin bi ¢ nong d6 dam dic (100 mg/mL). Ham luong hoa chét bd sung thay ddi
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theo muyc dich thi nghiém. Luu y huyén pht (Ca(OH),) cin dugc lic déu khi sir dung dé ngin
ngua hién tuong lang can.

Phwong phép phéan tich

Tong chét ran (TSS) dugc xac dinh bing phuong phap can phan tich sir dung gidy loc soi
thay tinh (GFC, Whatman, UK). Do pH ctia cac mau duoc do bang thiét bj Horiba Navi - pH
meter (Model F-54, Japan). Thoi gian loc tach nude ra khoi bun duoc xac dinh bang thiét bi
CST (model - Type 304B Capillary Suction Timer, Triton Electronics Ltd., UK) sir dung gidy
loc tiéu chuan (No. 17, Whatman, UK). COD va TP dugc xac dinh bang phurong phép so mau
sau khi phan giai mau bang thiét bi phan tng COD (Model DRB200, HACH Corp.) va do bang
thiét bi Hach (Model DR/2500, USA). Trong d6, COD hoa tan dugc phén tich sau khi mau ly
tam & 10000 v/p trong 10 phiit. Cac phwong phép tiéu chuan sir dung trong phan tich dugc
hudng dan chi tiét trong tai liéu APHA [5].

3KET QUA VA THAO LUAN

Ham lwong NaOH va thoi gian phéan g can thiét cho qua trinh phan giai bun

Trudc hét tién hanh cé&c thi nghiém dé xac dinh ham luong NaOH, pH tdi wu va thoi gian
can thiét cho qua trinh phan giai bun. Anh huéng cua ham lwong NaOH dén su giai phong
COD, TP ra khoi bun va pH caa hén hop bun sau khi phan giai dugc biéu dién trén hinh 1.
Trong quéa trinh phan giai bun, ndng d6 COD trong dung dich ting 1én khi ting ham lugng
NaOH. Giatri pH ctia hdn hgp bin 6n dinh ¢ khoang 11,5 tuong tmg voi ham lugng NaOH 1.6
g/L va COD gidi phong xac dinh duoc 122836 mg/L. Khi tiep tyc tdng ham luong NaOH, ndng
do COD téang thém khong dang ké. Do vay, ham luong NaOH t6i wu dugc lua chon cho cac thi
nghiém tiép theo 121,6 g/L.

Anh huéng cua thoi gian phan tmg dén qua trinh phan giai bun véi duge thé hién trén hinh
2. Vi ham luong NaOH t6i wu (1,6 g/L), nong d6 COD tang 1én khi ting thoi gian phan tng.
Sau 30 phit phan tng, COD xac dinh dugc 122376 ¢g/L. Sau 3 h, COD hoatan thu dugc 14 2850
mg/L. Khi thoi gian phan g ting 1én dén 4 h, COD hoa tan thu dugc 122880 mg/L. Nhu vay,
muc d6 chénh léch ciia COD (30 mg/L) trong khoang thoi gian phan tng tir 3 h va4 h la khdng
dang ké. Do d6, c6 thé lua chon thdi gian phan giai bun hiéu qua 1a3 h.
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Hinh 1. Anh huong ciia NaOH dén sy giai phong COD va TP rakhoi bun
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Hinh 2. Anh hudng ciia thoi gian phan tng dén sy giai phong COD ra khoi bun

Anh hwéng ciia Ca(OH), dén sw giai phong COD ra khéi bun

Céc thi nghiém tiép theo duoc thuc hién bang viéc ¢b dinh ham luong NaOH (1,6 g/L) va
bd sung ham lugng Ca(OH), (thay doi tir 0,3 g/L dén 1,6 g/L) dé xac dinh anh hudng cua
Ca(OH), dén sy giai phong COD tir qua trinh phan giai bun. Két qua dugc thé hién trén hinh 3.
Tir hinh V& ¢6 thé thay rd rang khi bo sung Ca(OH), d& lam tang nong d6 COD. Vi du, COD
phan giai dbi véi thi nghiém ddi ching (chi sir dung NaOH) 122996 mg/L. Con COD phan giai
dbi voi thi nghiém duoc tién hanh khi bd sung thém Ca(OH), (0,7 g/L) tim duoc 1a 3280 mg/L
vapH cia dung dich turong tmg khoang 11,8. Nong do6 COD ting 1én trong giai doan dau co thé
|a do d¢ kiém (pH) ting 1én va d& lam ting cuong COD phan giai. Khi ting ham luong
Ca(OH); l6n hon 0,7 g/L d& lam suy giam nong d6 COD. Véi ham lugng Ca(OH), 1,6 g/L,
ndng d6 COD tim duoc 142672 mg/L. Su suy giam nong d6 COD khi ting ham lwong Ca(OH),
c6 thé 1ado mot phan COD da bi két tua v6i Ca(OH), valing cuing vai bun.
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Hinh 3. Anh hudng ciia Ca(OH), dén qua trinh giai phong COD vapH ciia hdn hop bun
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Anh huéng cia Ca(OH), dén sy giai phéng va kha niing két tia TP

Quétrinh phan giai (coi nhu quatrinh tién xir 1y) bun hoat tinh lun kém theo sy giai _phong
photpho ra khoi bun va di vao dung dich [6]. Sau qua trinh tién xir 1y, thong thuong hon hop
bin s3 dugc dua tro lai thiét bi phan tng sinh hoc dé tiép tuc phan huy. Khi do, ndéng do
photpho trong dong thai ra c6 thé ting 1én do tai lugng photpho dau vao tang |én vi d& phai
cong thém lugng photpho gidi phong tir bun. Vi thé, can thiét phai khir lugng photpho giai
phdng tir bun phén giai trude khi duatrd lai vao dong Xt 1y chinh.
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Hinh 4. Anh hudng ciia Ca(OH), dén qué trinh giai phong va két tiia photpho

Khi bd sung Ca(OH), c6 kha nang tao két tiia véi _photphat. Hinh 4 cho thay anh hudng
cua Ca(OH), dén qué trinh két tua TP. Vi thi nghiém ddi chimg (bun phan giai bang NaOH),
ndng do TP trong phan dung dich x&c dinh duoc 12104,5 mg/L. Tir hinh v& ¢6 thé thiy rang, TP
da giam dan khi tang ham lugng Ca(OH).. Déi voi truong hop ndy ham lugng Ca(OH), thap
nhat (0,3 g/L) thi ndng do TP trong dung dich tim dugc 1a 74,5 mg/L, tuong tng v6i higu suat
két tia TP dat 29%. Trong khi d6, d6i véi ham luong Ca(OH), [6n nhét (1,6 mg/L) thi ndng do
TP trong dung dich tim duoc 146,5 mg/L, tuong tmg voi hiéu suat két tia TP dat 94%. Khi bo
sung ham lugng Ca(OH), t6i wu (0,7 g/L), hidu suat két tiia TP thu dugc 12 61%.

Anh huéng ciia Ca(OH), dén kha niing tach nwéc ciia bun

Mot trong nhitng nhuoc diém lién quan dén qua trinh phan giai bun bang NaOH 1a1am cho
bin ¢6 kha ning lang va tach nudc kém [7]. Tuy nhién, han ché d6 co thé duoc khic phyc khi
sir dung phuong thic két hop véi chat kiém khac (vi du st dung Ca(OH),). ‘Thong thuong,
Ca(OH), dugc dung lam chét 6n dinh bun trong cac nha mdy xtr 1y nudce thai dé ting kha ning
ling vakha ning tach nudc cua bun [2].

Thoi gian loc tach nude ra khoi bun duge xac dinh bang thiét bi CST vaduoc biéu dién trén
hinh 5. P6i véi mau bun chi duge xir 1y bang NaOH (khong bd sung Ca(OH)y), thoi gian loc
téch nude trong mg 1a 1360 s. Glatrl thu dugc trong nghién ciru ndy tuong d01 cao, co thé so
sénh dugc voi cac két qua ciia mot sb tac gia khac, khi st dung NaOH dé tién hanh phan giai
bin [7, 8]. Khi ham luong Na* du thira trong hé théng bin hoat tinh ¢4 1am giam kha ning ling
vakha nang tach nudc ciia bun, nguyén nhan |a do quatrinh trao doi ion cua cac cation hoa tri 2
(Me?*") trong bong buin véi cac ion Na' [9].

Sau khi b sung Ca(OH), vao thi nghiém, thoi gian loc tach nudc d8 giam nhanh. Véi ham
luong sita voi 0,3 g/L, thoi gian loc xac dinh dugc 1a 650 s. Khi tiép tuc ting ham luong
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Ca(OH),, thoi gian loc tiép tuc suy giam va én dinh & gia tri 350 s tai hdm luong Ca(OH), 0,7
g/L. Thoi gian loc tach nudc tai ham lwong Ca(OH), [én nhat (1,6 g/L) xac dinh duge 14250 s.
Su suy giam thoi gian loc tach nude, hay noi cach khac tang kha nang tach nude ra khoi bun,
dugc giai thich 14 do cac ion Ca®* dd|am giam thanh phin cua nudce lién két trong bun, vado do
c6 thé 1am ting mat d6 bong bun [10]. Nhu vay, bun sau khi phan giai bing NaOH va két hop
V6i viée bo sung Ca(OH), cd thé giup cho viée quan 1y bun dat hidu qua hon.
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Hinh 5. Anh hudng ciia Ca(OH), dén thoi gian loc tach nudc ra khoi bun

4KET LUAN

Tir cac két qua tim dugc 6 thé duarakét luan rang néu chi sir dung NaOH 1am té&c nhan dé
phan gidi bun s dan dén luong TP giai phong cao va ciing 1am cho bin khé quan 1y hon vi kha
ning lang va tach nuéc kém. Viéc giam bun bang viéc sir dung két hop NaOH (1,6 g/L) va
Ca(OH); (0,7 g/L) la mdt lya chon tét hon so véi viée xir 1y bun bang NaOH don l¢é. Viéc bo
sung Ca(OH), (0,7 g/L) ciing gép phan 1am ting kha ning hoa tan cia bun. Tuy nhién, khi tiép
tuc tang ham lugng Ca(OH), d& 1am cho mot phan COD bi két tua. Viéc bd sung Ca(OH), d&
|am giam TP trong dung dich tach ra tir hdn hop bun sau phan giai. Pong thoi, Ca(OH), d&lam
giam dang ké thoi gian loc tach nudc ra khoi bun, 1am cho viéc quan 1y bun tre 1én dé& dang
hon.

EFFECTSOF LIME ON THE DIGESTION OF WASTE ACTIVATED SLUDGE
USING SODIUM HYDROXIDE

Db Khic Uan “?, Rajesh banu J. ©, Ping Kim Chi @, I ck-Tae Yeom @
(1) Sungkyunkwan University, Korea
(2) Hanoi University of Technology

ABSTRACT: In this study, the effects of lime addition on the sludge digestion by sodium
hydroxide were investigated. The optimum dosage and time required for sludge digestion using
only NaOH were found to be 1.6 g/L and 3 hours, respectively. At the optimised condition, lime
was added at varying concentration (0.3 g/L to 1.6 g/L). As a result, soluble COD was
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increased when increasing lime dosage upto 0,7g/L. However when lime dosage was higher
than 0,7g/L, a part of soluble COD was precipitated. Smilarly, at lime dosage of 0,7g/L the
phosphorus precipitation efficiency was approximately 61%. The capillary suction time of the
digested dudge was reduced from 1360 s to 350 s as compared with the control sample. In
conclusion, the combined alkali digestion not only prevent the TP increase in the effluent but
also decreased thetimeto filter thus makes the digested sludge more easy to manage.
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