s Khoa hoc Ky thuat va Céng nghé DOI: 10.31276/VIST.63(11).44-47

A
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Tom tit:

Cong nghé xir Iy nwée thiai (XLNT) theo mé (Sequencing Batch Reactor - SBR) ¢o nhiéu wu diém hon so véi cac quy trinh
XLNT khéac. Nhiéu nghién ctru cho thiy, bun hat hiéu khi cé thé thich ing véi cic loai nwéc thai c6 mire dd tai trong
hitu co khac nhau nhu: nwéc thai cong nghi€p, nwéc thai nha may rwou bia, nwéc thai tir ri rac, nwéc thai do thi... Bai
bao trinh bay Kkét qua loai bé COD, NH,*-N (nito' amon), T-N (tong nito), T-P (tong phot pho) cua viéc u'ng dung bun hat
hiéu khi trén bé phan ung theo mé SBR dé XLNT db thi tai Ha N@§i co tai trong hiru co thap trong diéu kién phong thi
nghiém. Nwéc thai nghién ciru dwgc lay tir be diéu hoa ciia Tram XLNT Kim Lién cé tai trong hitu co (OLR) 1a 0,4-0,6 kg
COD/m’.ngay, twong g véi nong do nhu ciu oxy hoa hoc COD la 150-200 mg/l, thoi gian nghlen ctru dién ra trong 55
ngay. Nghién ciru dwgc thye hién trén mé hinh bé SBR c¢é dwong kinh dng 0,11 m, cao 1 m, chiéu cao chira nuéc Ia 0,8 m,
thé tich 1am viéc ciia bé 13 2,5 1. Bé SBR lam viéc v6i 6 chu ky/ngay, thoi gian 1 chu ky 1a 4 gio, trong 1 chu ky: pha nap
nuwée 1-2 phit, pha suc khi 180 phit, pha nghi 20-30 phit, pha xa 10-15 phiit. Két qua cho thiy, cong nghé hoat dong on

dinh, hi¢u qua xir ly trén 92% COD, 90% NH,*-N, 20% T-N va 50% T-P.
Tir khéa: bé xir 1y theo mé SBR, bun hat hiéu khi, loai b6 COD, nwéc thai do thi tai trong thép.
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Cong nghé XLNT theo mé SBR d chimg minh ¢6 nhiéu uu
diém trong XLNT [1]. Tai Viét Nam, theo bao céo ctia Ngan hang
thé gioi, nam 2013 ¢6 15/32 nha may dang hoat dong ap dung cong
nghé XLNT SBR. Néu tinh theo cong suit thi c6 trén 50% luong
nude thai duge xir 1y bang cong nghé ny tai cac do thi cua Viét
Nam. Tuy nhién, hiéu qua XLNT cuia cac nha may tai Viét Nam
phan 16n chua dat hiéu qua nhu thiét ké, dic biét 1a xir 1y nito,
phdt pho [2]. Nguyén nhan cic cong nghé XLNT dang ap dung
tai Viét Nam lam vi¢c khong hiéu qua 1a do nudc thai do thi Viét
Nam phan 16n duge thu gom bang hé thong cong chung, tir nhidu
nguon khac nhau, nuéc mua xdm nhép vao hé thong thu gom, bé
tu hoai duoc sit dung phd bién trong cac hg gia dinh nén nude
tha1 d6 thi co tai trong hitu co thip, ty s BOD JT-N thp. Nubi
cdy va sir dung bun hat hiéu khi trén mo hinh cong nghé bé phan
tng theo mé SBR trén thé gidi bt dau tir nhitng nam 1970 [2] va
di dugc nghién ciru sau trong nhitng nam sau d6 v6i cac chat nén
khac nhau nhu: glucose, acetate, ethanol, mat mia, duong, tinh
bot, phenol, axit phtalic... Cac nghién ctru cho théy, bun hat hiéu
khi ¢6 thé tmg dung rong rii voi cac chit nén khic nhau va cac
loai nude thai khac nhau. Dong thoi, bun hat hiéu khi c6 thé thich
ung voi cac loai nude thai cd mire dd tai trong hitu co khac nhau.
Theo nghién ctru ctia Moy va cs (2007) [3], bun hat hiéu khi c6 thé
thich g voi nude thai co OLR 2,5-15 kg COD/m?’.ngay; bun hat
hiéu khi c6 thé thich img tot v6i nudc thai do thi c6 tai trong hitu
co thap (OLR 0,3-0,6 kg COD/m’®.ngay) tai Singapore [4]. So v6i
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bun hoat tinh thong thuong, bun hat hiéu khi c6 co cau tdt, co kha
ning duy tri sinh khdi cao va ¢6 thé xir Iy cac hgp chat doc hai c6
trong nudgc thai [4]. Bun hat hiéu khi khong chi ¢6 tac dung loai bo
tot carbon ma con c6 kha nang loai bo nito va phot pho nho qua
trinh hoat dong ctia cac vi sinh vat hiéu khi, thiéu khi va ky khi c6
trong bun hat hiéu khi [4], vi vay n6 dugc ung dung d& XLNT sinh
hoat, nudc thai clia cac nha may ché bién thuc phém, nudce thai
chan nudi, nude thai cong nghiép. Do 1a sy ddm bdo tin cdy cho
nhitng nghién ciru tmg dung bin hat hiéu khi trén mo hinh cong
nghé SBR dé XLNT sinh hoat c6 tai trong hitu co thip. Mdi ciu
triic bun hat hiéu khi 13 tap hop cac nhom vi khuan khac nhau can
thiét cho qué trinh chuyén hoa céc hop chét hitu co, thanh phan cua
bun hat phy thudc vao loai co chét.

Tai Viét Nam, dd c6 mot vai dé tai nghién clu vé kha nang
loai b6 COD va nito ctia bun hat hiéu khi d6i véi nudc thai cong
nghiép, nudc ri rac, nudc thai chin nudi, nude thai 1o m..., tuy
nhién chwa ¢6 nghién ctru ndo doi véi nude thai do thi ¢6 tai trong
hitu co thdp. Muc dich cua nghién ctru nay 1a danh gia hiéu qua xu
Iy COD, NH,"-N, T-N va T-P cua vi¢c (g dung bun hat hiéu khi
trén mo hmh cong nghé SBR déi véi nudc thai do thi co tai trong
hitu co thap.

Doi tugng va phuong phap nghién ciiu
Doi twong nghién ciru

Nube thai d6 thi 6 tai trong hitu co thap: nuée thai do thi
dung cho thi nghiém dugc lay tir be dieu hoa ctia Tram XLNT Kim
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Abstract:

Sequencing Batch Reactor - SBR is an advanced technology
to treat wastewater in Vietnam and around the world.
Many studies showed that aerobic granular sludge could
adapt to various types of wastewater with different
organic loads such as industrial wastewater, winery and
brewery wastewaters, landfill wastewater, municipal
wastewaters. This paper presents the removal results of
COD, NH*-N, T-N, T-P by applying aerobic granulation in
SBR technology to treat low-strength urban wastewater at
Hanoi in the laboratory. Research wastewater is taken from
Kim Lien wastewater treatment plant with OLR 0.4-0.6 kg
COD/m’.day, equivalent to COD 150-200 mg/l, and studied
for 55 days. Research is processed using the SBR technology
with a bubble column of 0.11 m in diameter, 1 m in height,
a water storage height of 0.8 m, and a working volume of
2.5 1. The reactor was sequentially operated 6 cycles/day.
A cycle time is 4 h, in which: water filling phase 1-2 min,
aeration phase 180 min, resting phase 20-30 min, discharge
phase 10-15 min. The results showed the stable operation of
the SBR technology with COD removal efficiency over 92%
COD, 90% NH,"-N, 20% T-N, and 50% T-P.

Keywords: aerobic granules, COD removal, low-strength
urban wastewater, Sequencing Batch Reactor.
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Lién (Dong Da, Ha Noi). Nude thai dugc ldy tir Tram xir Iy 2 lan
mot tuan va duoc dyng trong cc can nhya loai 20 lit, bao quan o
nhlet d phong trong thoi gian 3-4 ngay. Trung binh 5 ngay lay
mau phén tich 1 1an, tong thoi gian thi nghiém 1a 55 ngay. bac
diém, thanh phan nu6c thai dau vao ciia thi nghiém nhu sau: nong
do COD 163-212 mg COD/I; NH,"-N 14-70 mg N/I; T-N 31-43 mg
N/I; T-P 1,5-2,16 mg P/1.

Bun hat: bin hat hiéu khi ding trong thi nghiém Ia nguén
bun dugc nudi cdy thanh cong trong phong thi nghiém ctia nhom
nghién ctru (hinh 1). Bin hat hiéu khi dugc nhém nghién ctru nudi
cdy thanh cong trong thoi gian 4-6 tudn voi chét nén la Acetate, co
kich thuge 3-5 mm, mau nu, cAu tric tron déu va dic, do bén cua
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hat cao, c6 thé hoat dong 6on dinh véi luu luong suc khi 1,5-5 I/phat
& didu kién nhiét d 20-35°C. Nghién ctru st dung 2,5 | dung dich
bun hat hiéu khi c6 ndng d6 bin MLSS 8000 mg/l, MLVSS 7800
mg/| dé lam thi nghiém.

Hinh 1. Bun hat dung trong thi nghiém.
Phuwong phdp xdy dung mé hinh thi nghi¢m

Nghién ctru duoc thuc hién trén mé hinh bé SBR lam bang
nhya acrylic trong sudt c¢6 duong kinh ong 0,11 m, cao 1 m, trong
d6 chiéu cao chira nuéc 1a 0,8 m, thé tich lam viée ciia bé 14.2,5 1.
Bé SBR lam viéc véi 6 chu ky/ngay, thoi gian 1 chu ky 1a 4 gio,
trong 1 chu ky: pha nap nudc 1-2 phut, pha suc khi 180 phut, pha
ling 30-50 phit, pha xa 10-15 phut (hinh 2). Khong khi dugc dua
vao bé SBR bang may suc khi véi bo khuéch tan khi bang d4 bot
duoc dat & day bé, luu luong suc khi tang dan tir 1,5 dén 4,5 I/phit
trong thoi gian thi nghiém; trén duong ng dan khi lp dit bo van
do Tuu lugng suc khi luén dam bao DO tir 2 dén 4 mg/l. Nhiét do
thi nghi¢m 1a nhiét d§ phong dao dong trong khoang 27-33°C. Van
xa nudc duge dat cach day bé 0,4 m dé thé tich xa khoang 50%
lugng nude sau mot chu ky hoat dong. He thong kiém tra pH, DO
dugc do bing may do cam tay hang ngay. Toan bo céc thiét bi nhur:
bom cép nude, may thoi khi, van xa nuee.. . déu dugc diéu khién
tu dong boi by PLC da dugce lap trinh san theo yéu cu thi nghiém.
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Hinh 2. So dd cong nghé mé hinh bé SBR trong phong thi nghiém.



s Khoa hoc Ky thuat va Céng nghé

Qua trinh van hanh duoc thuc hién theo 2 budc:

Budc 1: dua vao bé phan tmg md hinh SBR 2,5 1 bun hat hiéu khi
c6 nong do bun MLSS 8000 mg/l, MLVSS 7800 mg/l dé lam ngudn
bun vi sinh vat cho md hinh va cho mé hinh chay tw dong bang chuong
trinh da duoc cai dat trudc trong bg diéu khién PLC.

_ Bude 2: tién hanh kiém tra cc thiét bi, van khod hang ngay, lay
mau dinh ky 5 ngay/lan theo ké hoach. Ché d¢ va dieu kién van hanh
mo hinh dugc trinh bay ¢ bang 1.

Bang 1. Ché dé van hanh bé SBR.

i ng do Thoi gian 1 chu ky (phit
Ngiythi B RO gy gy EEH ¥ (phi)
nghiém R coCOD - o dxy €0 M e Lig i
"M (kg COD/n'ngay) (mgl) e d
155 0406 2040 535 618 12 180 2030 1015

Phuwong phdp phan tich

Cac thong s6 dugc phan tich trong qua trinh nghién ctru bao
gom COD, NH,", TN, T-P, pH, DO, TS (tong chat rén) VS (tong
chat rin bay hm) Céc phuong phap phan tich thong so duge thuc
hién theo TCVN va dugc trinh bay ¢ bang 2.

Bang 2. Phwong phap phan tich cac thong sé thi nghiém.

Tén chi 6 phan tich ~ Don vi do Phuwong phap phan tich Tén suét phan tich
COD mg/l ;Eyg%gggphigg%g%? &u;l 1g 10 ;1;9 5 ngay 1 Ian phén tich
NH, mg/l ngg ﬁlil.?fcicaa it bf Method 5 ngdy | in phan tich
TN mg/l }"gg;)chlil_;iir;lcﬁa thiétbi Method Sngay 1 lan phan tich
T-P mg/l g?gg Clll_;adcin cia tiét f Method Sngay 1 lin phan tich
z
DO mg/l 2;%?5;31}%?[’ méy do DO cim Do hang ngay

Nhiét do Nhiét ké thong thdng Do hang ngay

TS mgl ;’2;’;’“2%33&? trong lugng, TCVN 5. 3y 1 thn phén tich
VS mg/l ggggnz%ggap g T R 5 ngdy | ldn phan tich
Két qua

Higu qud logi b6 COD, NH,*-N

1-5 ngay dau tién 1a giai doan khéi dong cua mo hinh, bun hat
hiéu khi cho vao chua thich nghi hoan toan v6i moi truong trong bé
nén hi¢u suat xtr Iy chua cao (loai bo 57-60% COD, 25-30% NH,"-N).
Trong céc tuan tiép theo do vi sinh vét trong bun hat da dan thlch nghi
nén hiéu qua xir 1y ting theo hiéu suat loai bo COD (tir 60 1én 90%),
NH,™-N (tir 45 1€n 89%) trong khoang thoi gian 10-25 ngay. Dén giai
doan tiép theo, do bun hat da thich nghi hoan toan v6i moi truong thi
nghiém nén hiéu qua xu 1y 6 6n dinh va luon duy tri ¢ mirc cao, v6i hidu
suét loai bo trén 92% COD va 90% NH,"-N. Diéu nay co thé 1y giai
do sy hoat dong cua céc vi khuan trong be phan ung SBR da dat trang
thai on dinh.

Két qud logi b6 T-N, T-P
Do trong cu tric bun hat gém cac vi sinh vt séng & bé mat hat, vi

sinh vat thiéu khi va ky khi sng & cac 16p du6i bé mit hat nén khi cac
vi sinh vat nay hoat dong s€ tao ra cac qua trinh hi¢u khi, thicu khi va
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ky khi, day 1a co ché dé loai bo T-N, T-P trong nudc thai. Thi nghiém
bun hat hiéu khi XLNT d6 thi ¢6 tai trong hitu co thap trén cong nghé
SBR cho két qua xtr Iy T-N, T-P khong cao néu so sanh véi cac nghién
ctru khac twong ty trén thé giéi [4]. Giai doan 1-5 ngay dau tién 1a giai
doan khoi dong ctia mo hinh, bun hat hiéu khi cho vao chua thich nghi
hoan toan véi méi trudng trong bé nén hiéu suat xi 1y con thap (9-10%
T-N, 16-23% T-P). Trong céc tuin tiép theo do vi sinh vét trong bun hat
d dan thich nghi nén hidu qua xt ly ting theo hiéu suit loai bo T-N (tir
15 1€n 20%), T-P (tir 35 1én 50%) trong khoang thoi gian 10-25 ngay.
Hi€u qua xur ly c6 dao dong thay doi trong khoang thoi gian sau 35
ngay. Tuy nhién, xu huéng van 6n dinh va dat hiéu suit trung binh 12
20-21% T-N va 50-52% T-P.

Hiéu qua loai bo COD, NH,"-N cua cong ngh¢ SBR tmg dung bun
hat hiéu khi dé XLNT d6 thi co tai trong thap dat hiéu suat cao va 6n
dinh khi so sanh véi cac cong ngh¢ XLNT khac dang ap dung tai Viét
Nam. Két qua khao sat hiu qua loai bo COD, NH,™-N cta 15 nha mdy
XLNT dién hinh v6i cdc mo hinh cong nghé khac nhau tai Vié¢t Nam
dao dong tir 60 dén 90% tiy vao cong nghé ap dung. Tuy nhién, qua
nghién ciru ctia nhom téc gia, cong nghé SBR sir dung bun hat hiéu khi
dé XLNT do thi ¢6 tai trong thép tai Viét Nam ciing ¢6 nhing han ché
nhu: hiéu qud loai bo T-N va T-P khong cao, chi dat mic trung binh
hoic thip so véi cac nghién ctru tuong ty trén thé gi6i, hidu suat xur Iy
chi dat 20-21% T-N va 50-52% T-P. Két qué loai bo céc chit hitu co ¢6
trong nude thai dugc trinh bay ¢ hinh 3 va 4.
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Hinh 3. Két qua xt ly COD va NH,*N.
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Hinh 4. Két qua xtr ly T-N va T-P.
Chisé TS, VS

Gi tri TS va VS ting déu trong qua trinh 1am thi nghiém, diéu
6 chimg minh sinh khdi vi sinh vat gia ting. Sinh khoi gia ting s&
gitip cho hiéu qua XLNT ciia bun hat hiéu khi ting theo thoi gian
va dat dén trang thai 6n dinh. Két qua thi nghiém cho thdy ndng do
TS, VS ting dan theo thoi gian lam thi nghiém. Trong giai doan
1-2 tudn dau, céc chi s6 TS va VS c6 ting dan nhung chim, trung
binh TS ting tir 2,9 dén 3,09 mg/l va VS tir 2,1 dén 2,25 mg/I. Tuy
nhién, cac tudn tiép theo co sy gia tang sinh khdi bin nhanh hon
nén céc chi so TS ting tir 4,6 dén 13,4 mg/l va VS ting tir 2,8 dén
11,5 mg/1 (hinh 5).
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Hinh 5. Sw thay d6i ndng d6 bun theo chi s6 TS, VS.
Cdc yéu to anh hudng dén hiéu qua xir Iy

Thoi gian ling: ¢6 vai trd quan trong dbi voi hiéu qua x Iy cua
tram XLNT, n6 anh huong truc tiép dén thoi gian cia 1 chu ky xir Iy
trong h¢ SBR. Khi thoi gian ling cang ngén, nhimg hat bun ¢6 kha
nang léng nhanh s€ dugc lya chon, nguoc lai nhitng hat bun c6 kha
ning lang kém s& khong ling dugc va troi theo dong nudc tai pha
xa ra ngoai. Trong 55 ngay thyc hién thi nghiém, nhom nghién ctru
da lién tuc diéu chinh giam dan thoi gian cua pha ling tir 30 xuong
20 phat. Két qua cho thy hiéu qua xir 1y khong giam va dat murc 6n
dinh ¢ thoi gian 20 phit. Diéu nay c6 thé Iy giai la do khi giam thoi
gian ling xudng, cc bong bun lo limg s& bi dao thai, day 1a nhiing
bong bun ¢6 kha ning XLNT kém. Nhiing hat bun c6 kha ning ling
tot hon duoc giir lai, ddy 1a nhiing hat bun c6 kha ning XLNT tt
hon. Ngoai ra, trong giai doan nay qua trinh hinh thanh va phat trién
ciia bun hat xay ra manh mé hon. Giai doan ling va khong cép thém
nude thai vao dugc goi la “giai doan doi an cta vi khuén”. Giai doan
nay dong mot vai tro quan trong dbi v6i sy hinh thanh cac hat hiéu
khi, dong thoi ciing 1a giai doan quan trong ddi vi kha ning xu 1y
hiéu qua cua bun hat hiéu khi. Sy hinh thanh hat hiéu khi duoc bit
dau boi giai doan d6i. N6 1am cho vi khudn ky nu6c hon, thuc diy
qua trinh tao hat tir cac bong bun, day la cach thuc tap hop cua céac
t& bao chdng lai giai doan doi thire dn. Khi bun hat ting trudng sinh
khi thi kha ning loai bo cac chit hitu co ¢6 trong nudc thai ciing
cao hon. Tuy nhién, néu thoi gian ling qué ngén s din dén rira troi
thém nhidu hat bun, kéo theo hi¢u sudt lam viéc chung cua tram
XLNT giam xuong, nén viéc giam thoi gian ling chi 6 mot mic do
nhét dinh. D6i véi két qua thi nghiém cua nhém nghién ciru, thoi
gian ling ti wu 14 20 phat. Két qua nghién ctru nay ciing phu hop véi
nhiéu nghién ctru trén thé gisi da nghién ciru qué trinh XLNT cia
bun hat hiu khi trén cong nghé SBR véi thoi gian lang 15-20 phut,
két qua loai bo cac chat hitu co dat hiéu qua cao (COD>90%) [4].

Lueu lwong suc khi: day 1a mot trong cac yéu to anh huong trye
tiép dén sw 6n dinh ctia bun hat hiéu khi. Giai doan 1-2 tuan dau,
nhom nghién ctru da vén hanh mo hinh v6i luu lugng suc khi 1-1,5 1/
phit, tuy nhién hi¢u suét xir Iy khong cao (COD<60%, NH,"-N<58%,

T-N<15% va T-P<20%). Nhom nghién ctru d& diéu chmh tang dan
luu lwgng suc khi vé dan muc 1,5-4,5 1/phut, két qua la hiéu suat xur
Iy tang dan va dat sy 6n dinh cao trong cc tuan tiép theo (COD 60-
92%, NH,'-N 58-90%, T-N 15-48% va T-P 20-21%). Tuy nhién, néu
tlep tuc tang Iuu lwong cap khi vuot 5 Uphut thi hidu suat xir Iy bit
dau giam dan. Hién tuong nay c¢6 thé duogc giai thich 1a do néu luu
luong suc khi qua 16n dan dén lyc cit tac dong 1én sy hinh thanh bin
hat 16n, 1am cho bun hat dé v&, cdu trac bun hat phat trién khong 6n
dinh. Vi vy hi¢u qua xtr 1y dat dugc khong cao. Nguoc lai, néu luu
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lwong cip khi qua nho s& kich thich sw phat trién cta cac vi sinh vat
ky khi nén trong bé phan tmg céc vi sinh vét hiéu khi khong du sinh
khéi can thiét ¢& XLNT hiéu qua theo mong mudn. Tir két qua thi
nghiém c6 thé thy, hiéu suat xir y dat hiéu qua cao khi lwu luong
suc khi dao dong tir 1,5 dén 4,5 Uphut. Két qua nay ciing twong dong
v6i nhiéu két qua nghién ctru khac trén thé gi6i [4, 5]. Viéc ting luu
luong suc khi tir 2,5 1€n 3,5 I/phit giop tdng hiéu qua xtr ly COD
tir 80 18n trén 90% ddi voi nudc thai do thi tai Singapore. Mbi lién
h¢ gilra Iuu lugng suc khi va hi¢u qua xu ly dugc thé hién & hinh 6.
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Hinh 6. Méi lién hé gitra Iu lwong suc khi va hiéu qua xtr ly ctia bun
hat hiéu khi.

Nhiét do. trong thoi gian 55 ngay thuc hién thi nghiém, diéu kién
thi nghiém 1a nhiét do phong luon bién di tir 25 dén 35°C. Qua cac
phan tich thi nghi¢ém, nhom nghién ctru nhan théy, khi nhiét do dao
dong hiéu qua xir Iy vé co ban van on dinh, nong do bin va toc do
ling van on dinh. Didu nay chimg minh nhiét ¢ moi truong it anh
huong dén hiéu qua 1am viéc cua bun hat hiéu khi.

Keét luan

- Hi€u qua loai bo COD, N-NH," cua cong ngh¢ SBR tmg dung
bun hat hiéu khi trong nghién ciru XLNT d6 thi tai Viét Nam kha
tot so v6i bin hoat tinh thong thuong, trung binh COD trén 92%,
NH,"-N trén 90% khi m6 hinh dat trang thai hoat dong on dinh.

- Két qua loai bd T-N, T-P chi ¢ mitc trung binh va thap (20-21%
T-N, 50-52% T-P), di€u nay cho thay con nhing van d€ can khac phuc
doi voi viée st dung bun hat hiéu khi d& XLNT d6 thi tai Viét Nam.

- Hiéu qua cta viéc tmg dung bun hat hiéu khi trén m hinh cong
nghé SBR dé XLNT d6 thj co tai trong thap c6 sy anh huong clia cac
yeu to: thoi gian lang, luu lwong suc khi.

- Yéu tb nhiét do trong pham vi 25-35°C khong anh huong nhidu
den hiéu qua loai bo COD, N-NH*, T-P va T-N.
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