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TOM TAT

Nghién cru nay danh gia anh hwéng cla thdi gian suc khi dén hiéu qua xt ly nwédc thai sinh hoat bang
cbng nghé SBR. Nuwéc thai sinh hoat duoc thu tir hé théng cbng thai ctia khu KTX B5a ciia Trwérng Dai hoc Bach
Khoa Ha Nbéi va dwoc loc so bo trudc khi nap vao bé SBR. Thoi gian suc khi thay dbi tr 2 - 10 h. Két qua thu
duoc cho thdy, khi téng thoi gian suc khi, hiéu sudt xt ly COD, BOD5, TP va TN d&u cé xu huéng tang 1&én. &
thoi gian suc khi 8 h, hé thdng dat hiéu suat xir ly cao nhat, COD: 80,1%, BOD5: 88,3%, TP: 65%, TN: 82,2%.
Tuy nhién, thdi gian suc khi hdu nhw khéng anh huéng dén chi sé thé tich bun. Ty 1&é MLVSS/MLSS ciing khéng
bi anh hwdng khi tang thi gian suc khi.

Tir khéa: cong nghé SBR; nwéc thai; x& ly; thoi gian suc khi; chi sb thé tich bun

ABSTRACT

This study was carried out to evaluate the effect of aeration time on the performance of the SBR
technology in treating domestic wastewater. Domestic wastewater was collected from the sewage systems in the
B5a dormitory of Hanoi University of Science and Technology. It was pre-screened before filling into the SBR
system. The aeration times were varied from 2 h to 10 h. As a result, the treatment efficiencies of COD, BOD5,
TP and TN increased when aetation time increased. For 8 h of aeration, the system reached the highest
treatment efficiencies with COD 80.1%, BOD5 88.3%, TP 65%, and TN 82.2%. However, an increase in aeration
time did not affect the sludge volume index. The MLVSS/MLSS ratio was also not influenced by the aeration time.

Key words: sequencing batch reactor (SBR); wastewater; treatment; aeration time; sludge volume index
1 Pit vAn dd quy md lon la rat can thiét.

Nudc thai sinh hoat cuia can bg, sinh vién
va tir cac dich vu phuc vu giang day, nghién ctru
cua Truong DPai hoc Bach Khoa Ha Noi
(PHBKHN) théi ra khoang 1015 m®*ngay [1].
Luong nudc thai nay mai chi duge xir 1y so bo
bang bé tu hoai va thai ra séng Sét (doan séng
nay da dugc cong hoa tao thanh duong Tran Pai
Nghia). Hau hét cac thong sd trong nudc thai
(COD, BODs, TN, TP) déu vuot gia tri giéi han

trong QCVN 14:2008/BTNMT, déi véi nuée T4t bagg_ lfho’ dicu Z?Y r'f“hlilhu IL(-’;PBCPO Cl'fl‘lcl
thai sinh hoat, c6t B [2, 3], nén nguén nudc thai truong dat hoc, von co dien tich han che. Ben ca

nay da va dang goép phﬁn khong nho gy 6 nhiém d?’ confg n’ghe ,na}j khaAhnh‘ hoatﬁ tr01’1.g @au V?n
NS X 2 LT NAD NS A hanh, va c6 kha nang van hanh tot véi cac nguon
trén cac song ho ¢ Thanh phd Ha Ngi. Vi vay, N AR . I
ca A s A A o thai c6 déc trung bien dong lon [5, 6]. Tuy nhién,
viéc tién hanh nghién ctru xur ly ngudn nudc thai i N . )
X \ . A D Lo do cong nghé nay goém 5 giai doan chinh trong 1
nay trong phong thi nghiém nham cung cap céc hu teinh Xt 19: (i e thii: (i) khuv tron:
thong tin cho thiét ké hé théng xir Iy nude thai O tinh Xt 1y: (i) nap nude thai; (ii) khudy tron;

Céc hoat dong cta truong hau nhu chi dién
ra ban ngdy, nén ngudn nudc thai ra thuong khong
lién tyc. Cho nén, viéc lya chon cong nghé xir ly
gian doan s€ phu hop hon so vdi cong nghé xir 1y
lién tyc. Cong nghé hiéu khi theo mé (SBR) 1a mot
trong nhimg cong nghé duoc sir dung kha phd
bién dé xtr 1y nudce thai sinh hoat [4]. Cong nghé
nay c6 wu diém 16n 13 toan bg cac hoat dong xir 1y
chi dién ra trong mot bé duy nhét, nén c6 dién tich
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(iii) suc khi; (iv) ling; va (v) xa nudc sau xir ly
[7]. Cac giai doan nay nbi tiép nhau, nén déu co
anh hudng dén hiéu qua qua trinh xir 1. Trong dé,
giai doan suc khi c6 anh hudng quyét dinh dén
qua trinh 6xi hoa cac hop chit hitu co va qua trinh
nitrat hoa. Thoi gian suc khi cang 16m, ¢6 kha nang
tang hiéu qua xur ly, tuy nhién s€ lam tang chi phi
van hanh do tang thoi gian suc khi. Nguoc lai, thoi
gian suc khi nho, c6 thé tiét kiém chi phi van hanh,
nhung co thé khong dam bao dugc hiéu qua xir 1y.

Do d6, muc dich cua nghién ciru nay la
tién hanh danh gia anh hudng cua thoi gian suc
khi dén hiéu qua xir 1y nudc thai sinh hoat cia
DHBKHN bing cong nghé SBR. Tir d6, co thé
xac dinh dugc thoi gian suc khi thich hop ddi véi
viéc xur 1y ngudn nudc thai sinh hoat cia
DPHBKHN. Ngoai ra, anh hudng ctia qua trinh
suc khi dén chi s6 ling cua bun ciing duoc thao
luan, vi ddy 1a mot thong sd quan trong c¢6 anh
hudng 16n dén chat luong nudce sau xir 1y.

2. Phuwong phap nghién ciru va khao sat
2.1. H¢ thong SBR diing trong nghién ciru

Hé théng SBR ding trong nghién ciru thé
hién trén hinh 1. Hé théng gom: thung chira
nuée thai (dung tich V=20 L). Bé SBR, thin
hinh tru, ché tao be‘ing vat liéu PS, va co thé tich
lam viéc 12 L. Trong hé thong lap dat cac thiét
bi can thiét khac nhu: may khudy, may suc khi,
hé théng phan phdi khi va b didu khién thoi
gian cho céc giai doan van hanh.

Nudce thai sinh hoat cuia PHBKHN duoc
thu gom tir cdng thai cua khu ky tuc xa B5a va
duoc loc qua ludi loc so bo c6 kich thude 16 212
um dé loai bo cac tap chét 16n, sau d6 dd vao
thung chira nude thai. Pic trung ciia ngudn nude
thai nay duoc thé hién trong Bang 1.

Nudc thai tir thing chita s& dugc diéu
chinh bang hé théng van dé chay vao bé SBR.
Qué4 trinh nap nudc thai va khudy tron dién ra
trong 4 h. Tiép theo d6, dé danh gia anh huong
cua thoi gian suc khi, giai doan nay dugc thuc
hién theo cac thoi gian khéc nhau, thay doi tir 2
h,4 h, 6 h, 8 h, va 10 h. Qué trinh ling dugc
thuc hién trong 1,5 h va rat nude sau xt ly trong
khoang 0,5 h.
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Hinh 1. Hé thong SBR diing trong nghién ciru
Ghi chu: (1) May thé,l"khl', (2) Thiing chita nude thai,
(3) Mdy khuay, (4) Ong thong khi, (5) Bé SBR, (6)
Thung chira nuoc sau xit Iy, (7) Van xa bun, (8) Bo
phdn phdn phoi khi

Bing 1. Ddc trung ciia nguon nwée thdi sinh hoat

ciia DPHBKHN
T:%ng Lc’yp Nhfs = t'Ir'lrung Po I§ch
nhat nhat binh chuin
pH 8,3 7.1 78 01
(mS;L) 287 | 126 | 228 51
@‘Jfﬁ) 838 | 425 | 724 134
(?n(;ﬁ_s) 620 | 369 | 478 74
(mT;L) 827 | 613 | 788 | 66
(ngI;L) 253 | 166 | 215 2,8

Ham Iugng bun hoat tinh trong bé SBR
dugc duy tri khoang 2500 mg/L ¢ trang thai lo
limg nho hé théng khudy tron (tde do khudy tron
200 vong/phut). Nong do6 oxy hoa tan (DO)
trong bé SBR & giai doan suc khi duoc duy tri
khoang trén 3 mg/L, véi luu luong cip khi
khoang 11 L/phut.

2.2. Phwong phdp phén tich

Trong qua trinh nghién ciru, cac théng sd
dugc do dac va phén tich theo phuong phéap
chuan. Cy thé MLSS, MLVSS duogc phan tich
theo TCVN 6625:2000. COD duogc xac dinh
theo TCVN 6419:1999. BODs dugc xac dinh
theo TCVN 6001-2:2008. TN dugc xac dinh
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theo TCVN 5987-1995. TP dugc xéc dinh theo
TCVN 6202:2008. pH duoc do bang pH Metter.
DO dugc do bang DO Metter Toledo AG.

3. Két qua va ban luin

3.1. Anh hwong ciia thoi gian suc khi dén hiéu
sudt xir ly COD

Két qua phan tich cho thay, COD trong
nudce thai sinh hoat cila PHBKHN dao dong kha
16n, tir 425 - 836 mg/L. Tuy nhién, pH trong
nude thai kha 6n dinh trong khoang 7 — 8, gidng
nhu dic diém cta nudc thai sinh hoat thong
thuong [8], phu hop cho x1t Iy sinh hoc.
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Hinh 2. Anh hwéng cua thoi gian suc khi dén hiéu
suat xiwr Iy COD

Sau 2h suc khi va khqu trén déu, COD van
chwa dugc xir 1y hoan toan, hiéu sudt xur 1y cia
qua trinh thap, trung binh dat 60%, twong ng voi
COD trong dong sau xtr ly trung binh khoang 284
mg/L. Két qua thu dugc cho thay do thoi gian suc
khi 2 h chwa du dé cac vi khuan phan giai hét cac
chat hitu co co trong nudc thai. Khi ting thoi gian
suc khi 1én 4 h va 6 h thi hiéu suat xtr Iy COD
dugc cai thién dang ké, tang 1én dén 75%. Tiép tuc
tang dén 8 h suc khi, hiéu suat xir Iy trung binh dat
80,1%, tuong ung voi COD dong ra trung binh
khoang 143 mg/L. Tuy nhién khi tiép tuc ting thoi
gian syc khi 1én dén 10 h, hiéu suit xir Iy COD
ciia qua trinh ting 1én khéng dang ké (chi tur
80,1% 1én 81,4%). Céc két qua cho thdy néu duy
tri thoi gian suc khi & 8 h, hiu nhu cac chit hitu co
d& phan huy da duoc xtr 1y, trong nudc c6 thé con
lai chu yéu 1a cac hop chat hitu co kho hodc khong
phéan hity nhu céc hop chit ciia dau m& dong thuc
vat, cac cht téy rtra,... Trong qua trinh van hanh,
¢6 nhiéu thoi diém (16/12/2012 - 26/12/2012)
quan sat thdy ham luong bot cua chit tiy rira nbi
day trén bé xir 1y (hinh 3). Trong cac thoi diém
nay, ham luong COD dong vao ting 1én dot bién,
lam giam hiéu qua xur ly.
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(@) (b)
Hinh 3. Hinh dnh hé thong vdn hanh binh thuong (a)
va hién twong noi bot (b)
Céc két qua vé hiéu qua xir Iy BODs (hinh

4) gop phan giai thich va danh gia mic do phan

huy cua cac chat hitu co d& phan huay sinh hoc.

Khi tang thoi gian suc khi, hiéu suat xir Iy BODs
cling tang lén.
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Hinh 4. Anh huong cua thoi gian suc khi dén hiéu
suat xur Iy BODS

BODs dong vao trung binh trong khoang
369 - 620 mg/L. Hiéu sut xtr Iy BODs trong 2 h
khong cao, trung binh chi khoang 78,2%. Tuong
tmg thoi diém nay, hiéu sudt xtr Iy COD chi
khoang 68% (hinh 2). Khi tang thoi gian suc khi
1én 4 h, 6 h, 8 h va 10 h thi hiéu suat xir Iy BODs
cua qué trinh cling ting theo tur 78,2 - 88,8%.
Tuy nhién, so véi thoi diém suc khi 6 h thi hiéu
sut xtr Iy cac chat hitu co & 8 h, 10 h ting khong
dang ké. Nguyén nhéan 13 do khi van hanh hé
théng & ché do suc khi 6 h, lugng chit hitu co dé
phan hiy sinh hoc trong bé gan nhu khong con,
hiéu suit xur 1y tai 6 h dat 87,5%. Mit khac &
giai doan 1am day va khudy tron lién tuc, trong
bé xay ra qua trinh khir nitrat, cac vi khuan khir
nitrat da str dung mot phan co chat va chét dinh
dudng co trong bé nén hiéu suat xir Iy BODs
tang rat it khi ting thoi gian suc khi.
3.2. Anh huwéng ciia thoi gian suc khi dén higu
sudt xir Iy TP

Nudce thai duoc léy tai vi tri KTX B5a la
diém xa thai tir nha an va bé tu hoai (trong stra,
thit, ca4 hoac dung cu ndu an, dung cac loai trén
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khi vao nudc cling thai ra mét lugng photpho
dang ké&) nén TP dau vao cao dao dong tir 16,6 -
25,3 mg P/L, thé hién qua hinh 5. Ngoai ra murc
d6 6 nhidm tir cac hop chét nito, photpho trong
nuGe thai sinh hoat cia PHBKHN bién dong
theo luu lwong ngudn thai, mirc d6 sir dung nude
cua sinh vién, muc do tap trung cac dich vu cong
cong, thoi tiét, khi hau trong ving.
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Hinh 5. Anh hwéng cua thoi gian suc khi dén
hiéu suat xu ly TP

Qua dd thi cho thay, hiéu suat xt 1y TP
tang khi ting thoi gian luu thay Iyc tir 2 h dén 10
h. Khi d6, hiéu suat xtr 1y trung binh trong hé
thong tang tir 45% dén 68%, TP trung binh trong
dong thai ra dao dong tir 8,8 - 11,2 mg P/L.

O 2h hiéu suét xtr Iy TP gn nhu rat thép,
chi dat 45%. Nguyén nhan 1a do ngudn nudc thai
cia DPHBKHN bién dong 16n vé luu luong va mirc
d6 6 nhidm, khién cho lugng co chat ciing nhu cac
chit dinh dudng trong nude thai cao. Tuy nhién, hé
thong van hanh ¢ diéu kién hiéu khi, luong co chat
va cac chat dinh dudng can cho vi sinh vét tong
hop té bao nam trong ti 1& C:N:P = 100:5:1. Trong
khi do, ti 16 C/P c6 trong bé dao dong tir 26,3 -
39,9. Piéu nay chimg t6 vi khuan trong bé gan nhu
khong xtr ly dugc TP. Khi ting thoi gian suc khi
dén 10 h thi kha ning tich liiy TP cang ting, diéu
nay duogc thé hién qua hi¢u sudt xur ly TP trong bé
tang tir 45 - 68%. Két qua nay con duoc giai thich
1a do lugng vi khuan - P ting dan theo thoi gian
Iwu bun va chiém uu thé, loai vi khudn nay c6 toc
d6 phan huy thép nhung lai c6 kha ning hép thu
mot lugng 16n TP trong bin va ling cin nén da
lam cho hi¢u qua xtr ly TP tang lén.

3.3. Anh huwéng ciia thoi gian suc khi dén hiéu
sudt xir ly TN

Nudce thai sinh hoat cia PHBKHN co
ham lugng cic chit dinh dudng kha cao, TN
trung binh dao dong trong khoang 61,3 - 82,7

mg N/L. Giit luong MLSS trong bé 6n dinh
trong khoang 2500 mg/L, thoi gian suc khi va
khudy tron thay d6i lién tuc 3 2 h, 4 h, 6 h, 8 h,
10 h thi hiéu suat xir Iy TN trung binh cta toan
bd qua trinh ciing tang theo tir 65 - 83 mg N/L,
duogc thé hién qua Hinh 6.
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Hinh 6. Anh hwéng cua thoi gian suc khi dén
hiéu suat xw ly TN

Qua d6 thi cho thiy, khi hé thong van hanh
& thoi gian oxy hoa 2 h thi hiéu suét xir Iy TN ciia
qua trinh chua cao, dat 65%. Nguyén nhan do thoi
gian suc khi chwa du 16n, cac hop chét nito trong
nudc khong du diéu kién dé chuyén hoa hét vé
dang nitrit, nitrat nén nudc thai ra sau xir Iy van
con chira mot lugng 16n nito (trung binh TN sau
xtr 1y khoang 25,1 mg N/L) nén hiéu suat xir Iy
TN trong giai doan nay thap.

Tang suc khi 1én 8 h kém theo khudy tron
lién tyc. Trong giai doan nay, cac vi sinh vat sinh
san va phat trién thanh cac bong can bun hoat tinh
& trang thai lo limg trong bé. Cac bong cin nay
gitp phan hity cac chat hitu co va xay dung té bao
mdi nén can nhidu chat dinh dudng dé phat trién,
do d6 hiéu suét xir Iy TN cao, dat 80 - 86%.

Tuy nhién, hiéu suat xir Iy TN ¢ 10 h ting
rat it so véi giai doan 8 h, chi dat 83%, nguyén
nhan chu yéu 1 do lugng co chét trong bé gin
nhu khong con, khién cho hoat luc cua cac vi
sinh vat giam di va 1am anh huéng dén higu suat
xu ly cua qua trinh.

3.4. Anh huong ciia thoi gian suc khi dén dén
dic trung ciia bun trong hé thong

Chi sé thé tich bun (SVI) thé hién kha
ning ling cia bun. Trong qué trinh xir 1y, mic
du hé théng duoc van hanh & nhiéu ché do suc
khi khac nhau (tr 2 h - 10 h), két qua quan sat
bun ¢6 mau nau vang va ling rat nhanh. Didu
nay duoc thé hién rit r& qua két qua xac dinh
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SVI, hau hét dao dong trong khoang tir 43 — 72
mL/g MLSS. Két qua SVI thu dugc trong nghién
cru nay cé thé so sanh twong duong voi kha
ning ling ctia voi bun hat hiéu khi (SVI cua
bun hat hiéu khi tir 30 — 80 mL/g MLSS [9]).
Ngoai ra, trong qua trinh van hanh, ty ¢
MLVSS/MLSS ciing duoc giam sat dé danh gia
mat do sinh khdi trong bun hoat tinh. Két qua
cho thy, cho du hé théng van hanh véi cac ché
dd suc khi khac nhau, ty 1€ MLVSS/MLSS kha
6n dinh, dao dong tr 0,71 — 0,79, tuong duong
nhu ty 1€ MLVSS/MLSS cua qua trinh bun hoat
tinh thong thuong (khoang 0,8 [10]).

4. Két luan

Sau hon 3 thang van hanh hé thong SBR
quy mo nhé cho xur Iy nude thai cita PHBKHN,

nghién ciru di xac dinh duoc céc yéu td anh
huong dén ché do van hanh cta hé thong. Thoi
gian syc khi c6 anh huong rat 16n dén hiéu qua
qué trinh xtr ly. Khi tdng thoi gian suc khi tir 2 h
- 10 h, hiéu suat xtr Iy COD, BODs, TP va TN
déu co xu hudng ting 1én. Tuy nhién, thoi gian
suc khi hdu nhu khéng anh huéng dén chi sb thé
tich cia bun. Ty 1€ MLVSS va MLSS ciing
khong bi anh hudng khi tang thoi gian suc khi.
So sanh céac diéu kién suc khi khac nhau cho
théy, thoi gian syuc khi 8 h, hé théng dat hiéu suét
xt 1y cao, cu thé: Hiéu suét xir ly COD dat
80,1%, BODS dén 88,3%, TP chi dat 65%, TN
dat 82,2%. Nhu vay viéc ap dung cong nghé xir
Iy hiéu khi theo mé (SBR) dé xur Iy nudc thai
sinh hoat cia PHBKHN 14 hoan toan phu hop.
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