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SUMMARY

Research on application of USBF (Upflow Sludge Blanket Filtration)
technology for treatment of leachate from landfill

A new biological treatment technique of wastewater, which has been wide spreed nowadays in the
world, it called the Upflow Sludge Blanket Filtration (USBF). This technology is modified and based
on activated sludge process and process of upflow sludge blanket filtration (USBF). This AO-USBF
process comprises the biological degradations of anoxic and aerobic condition in AO
compartments, and the filtration and biological degradation within sludge blanket. With this
technology, the treated wastewater is filtrated by sludge blanket without the secondary
sedimentation tank as the ordinary activated sludge process.

The research results showed that the application of USBF technology for treatment of landfill
leachate gained good removal of pollutants in leachate. The removal efficiencies of COD, TN, TP,
NH4* and BODs can reach 86,7%, 42,91%, 41,19%, 39,89% and 87,72%, respectively. This could
be concluded that the AO-USBF can be used as one of effective and economic technologies for

treatment of landfill leachate in future.
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I. PAT VAN PE

Nudec ri rac thudng c6 ndng do cao cac
chét hitu co, nito, ddc biét 1 cac chét hitu
co ddc hai, kim loai nang... Do thanh phﬁn
phtc tap va kha niang gay 6 nhiém cao nén
xtt 1y nuéc ri rac thudong phai két hop
nhiéu cong doan nhu héa hoc, héa 1y, sinh
hoc... dan t6i kho khan ddi véi céc nude ¢6
trinh d¢ cong ngh¢ chua cao va kho khan
vé tai chinh. Chinh vi véy, viéc tim ra giai
phap xtr Iy nudc ri rac théa man cac diéu
kién kinh té, k¥ thuat va diéu kién cua Viét
Nam 1a mét bai toan kho trong thoi gian
gan day.

Hé théng cong nghé sinh hoc két hop
loc dong nguoc bun sinh hoc (Upflow
Sludge Blanket Filteration, USBF) da dugc
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nghién ciru dé xtr Iy cac loai nuéc thai nhu
nude thai chin nudi, nudc thai chg dau
mdi, nudc thai sinh hoat... & Viét Nam va
cho hiéu qua khé cao. Véi uu diém 1a mot
hé thong két hop nén chiém it khong gian
va cac thiét bi di kém, dugc danh gia 1a co
thé tiét kiém vat liéu va nang luong chi phi
cho qua trinh xay dung, van hanh hé théng
don gian. Tuy nhién, dé sir dung cho mot
loai nuéc thai phirc tap nhu nude ri rac can
c¢6 nhitng nghién ctru chi tiét va cu thé, vi
vay, dé tai « Nghién ciru 1tng dung mé hinh
AO - USBF (Upflow Sludge Blanket
Filtration) trong xuw ly nwoc ri rac tw bdi
chén ldp rac sinh hoat tdp trung” nham
dua ra mot huéng méi trong xur 1y nudc ri
rdc, gop phan nang cao cong tac bao vé
moi truong.
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I1. VAT LIEU VA PHUONG PHAP NGHIEN
CUU
1. Vat liéu nghién cru

- Nudc ri rac tir bai chon lap rac tap
trung.

- M6 hinh USBF quy mé phong thi
nghiém.

2. Phwong phap nghién ctru

+ Phuong phap keo tu, két tia nito:
Chuin bi nudc ri rac dau vao nhu sau:
Nudce rac thd duoc xur 1y qua keo tu (keo tu
bang PAC, luong PAC 13 2.500 mg/l, pH =
7). Sau khi cho PAC vao khudy nhanh voi
téc d6 150 vong/phut. Dé ling 30 phat. Sau
khi ldng tach phan nudc bén trén dem di két
tia amonia. Két tha amonia theo phuong
phap MAP, hoéa chat st dung la
H3P0O4.6H20 va MgCl.6H20 tai pH = 7, ty
16 NH4": Mg**: PO4* 1a 1: 1: 1. Sau khi cho
héa chat vao, khudy ¢ tdc do 200
vong/phut, thoi gian khudy 15 phut. Sau 15
phat dé liang, tich phan nudc bén trén ra
dua vao hé thong USBF.

+ M6 hinh thi nghiém:
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Hinh 1: So d6 cong nghé AO - USBF

01. M6 hinh thiét bi cong nghé¢ USBF;
02. Bom tuin hoan bun;
03. Bom nuéc thai dau vao;

05. Buong bun du;

06. Thung chira nudc thai sau xu 1y;

07. Thung chira nudc thai trude xir 1y;

08. May thoi khi;

09. Gia d& hé thong thiét bi.

+ Cac budc tién hanh thi nghiém

Budce 1: Hoat hoa bun.

Budce 2: Theo doi su thich nghi cua bun
hoat tinh khi xir ly nuéc ri rac (nuéc ri rac
da dugce keo tu, két tia nito).

Buéc 3: Khao sat hiéu suat xa 1y mot
s6 thong s6 nhu: pH, COD (Nhu cau oxy
héa hoa hoc), BODs (Nhu cau oxy sinh
hoéa trong 5 ngay), NH4" (Nito amoni),
TN (Téng Nito), TP (Tong phospho) ciia
hé théng.

Phuwong phap phdn tich

Do va phan tich cac chi tiéu: pH, COD,
BODs,NH4", TN, TP cta nudc ri rac trudc
va sau mdi 1an bd tri thi nghiém. Liy miu
va phan tich theo TCVN.

Phuwrong phdp xir 1y 56 liéu

Két qua thi nghiém dwoc xir 1y bing
phan mém Excel.

111. KET QUA VA THAO LUAN

1. Két qua nghién ctru sy thich nghi va
dac tinh bun hoat tinh

Bun hoat tinh dugc hoat hoéa trong mo
hinh thiét bi hoat héa nhu hinh 1 véi céc
diéu kién dinh dudng t&i uu vi vay sau khi
dua bun vao hé thdng tién hanh theo di
kha nang thich nghi cua bun thong qua chi
s6 thé tich bun SVL
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Hinh 2: Thiét bi hoat héa bin

Bun hoat tinh sau khi cho vao hé théng
c6 su thay ddi mau sic ro rét. Bun chuyén
tr mau vang hoi nau dan sang mau ndu
sam. Toc do lang cua bun qua céac lan do
nhin chung ting dan theo thoi gian bun
duge dua vao hé thng. O giai doan dau
khi méi dua bun vao va chay véi nudce ri
rac da duoc xu ly so bd, bun co tde do léng
cham, chi sd thé tich bun cao hon mirc tdi
vu (80 - 120 ml/g). Diéu nay c6 thé 1y giai
do khi méi dua vao hé théng va chay véi
nuéc ri rac nén bun cin co thoi gian dé
thich nghi v6i hé thdng va nudc ri réac. Tuy
nhién sau thoi gian tiép tuc chay, chi s6 thé
tich bun di giam dan dén 90 ml/g. Vi chi
s6 thé tich bun nhu vay cho thdy bun da
thich nghi véi nudc ri rac va mo hinh. Qua
trinh thich nghi dugc thé hién trén hinh 3
va 4.
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Hinh 3: Thé tich bun ling theo thoi gian
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Hinh 4: Su thay doi SVI theo thoi gian

Sau thoi gian thich nghi, bun duy tri
duoc sinh khdi & mirc 3.500 - 4.000 mg/l.
Trong sudt qua trinh thi nghiém bun 6n
dinh va giit dugc chi sé ling tdi wu trong
khoang 80-120 mgl/g.

2. Sw bién thién pH theo thoi gian trong
qua trinh xtr ly

pH dau vao dao dong trong khoang 6,25
- 7,75, pH dau ra dao dong trong khoang
8,17 - 8,98, pH sau qua trinh xt ly tang tur
0,96 - 2,31 don vi. Trong sudt qua trinh theo
ddi, pH trong cac mau dau ra ctua hé thong
déu cao hon pH trong cac mau dau vao.
Diéu nay c6 thé do giai doan anoxic trudc do
da dua do kiém cua nudce ri rac 1én cao hon
dd kiém tiéu thu cua qua trinh nitrat hoa vi
vay pH khong giam dang ké. Ngoai ra pH
tang ciing ¢6 thé do mot s nguyén nhan sau:
(1) Trong qua trinh xtr ly cac vi sinh vat stir
dung co chat dé tong hop té bao nén lay H;
(ii) Mot phan N-NH3 thoat ra do qua trinh
suc khi cia mé hinh, lam gia tri pH tang;
(iii) Sau qué trinh phan hiy thiéu khi, trong
nudce thai van con mot sd axit hitu co, cac
axit hitu co nay tiép tuc bi phan hay chuyén
hoéa thanh CO> va H>O, CO; thoat ra ngoai
nho qua trinh syc khi (hinh 5).
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Hinh 5: Bién thién pH theo thoi gian

trong qua trinh xu ly

3. Hiéu qua xur ly COD, NH.*

Bang 1. Hiéu qua xtr Iy COD va NH," ctia hé théng AO - USBF

Tir cac két qua tong quan va phén tich
cho thay yéu t6 can duoc quan tam xur ly
trong nudc ri rac chinh 1a thanh phan chit
hitu co (COD) va hop chét nito (chu yéu
la amoni). Nhin chung qué trinh oxy hoa
COD thuan l¢i hon so véi oxy hoéa amoni,
do vi sinh vat di dudng cé téc do phat
trién cao, ning lugng do phan tng sinh
héa tao ra 16n va luong oxy can thiét thip.
Két qua phéan tich COD, NH4+ trudc va
sau khi xt Iy dugc trinh bay trong bang 1

va hinh 6, 7.

LAn thwe Néng do Néng do Hiéu suét Néng do Néng do Hiéu suit xe
nghiélzn CODvao CODra xtr ly COD NH4* vao NH4* ra Iy- NH4* (%)
(mgll) (mgll) (%) (mgll) (mgll)
Lan 1 3157 528 83,28 226,32 124,36 45,05
Lan 2 2984 405 86,43 187,61 113,54 39,48
Lan 3 2976 515 82,69 205,23 105,47 48,61
Lan 4 3122 530 83,02 193,76 112,52 41,93
Lan5 3086 493 84,02 187,87 126,72 32,55
Lan 6 2897 385 86,71 213,59 117,44 45,02
Lan7 3162 559 82,32 198,11 124,32 37,25
Lan 8 3156 562 82,19 201,46 125,67 37,62
Lan 9 2980 497 83,32 236,22 137,86 41,64
Lan 10 3167 582 81,62 215,73 118,58 45,03
Lan 11 3125 493 84,22 228,39 122,74 46,26
Lan 12 3134 515 83,57 207,86 112,32 45,96
B 3078 505 83,59 208,51 120,13 42,39
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Hinh 6: Hiéu qua xu Iy COD
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Hinh 7: Biéu do so sanh nong do NH;*
trudc va sau xir ly

Két qua xir Iy COD dat tir 81,67% dén
86,72%. Trung binh cac lan do dat 83,60%.
Hiéu suit xir Iy COD tuong d6i cao tuy
nhién vadn chua dat dugc QCVN
25:2009/BTNMT cot B2. Thuc té nudc ri
rac da dugc keo ty, tuy nhién lugng COD
con lai van 16n vi vay hiéu xuit xir Iy tuy
cao nhung ham lugng COD trong nudc dau
ra van chua dat quy chuén.

Hiéu suat xir ly NHs" dao dong tir
33,74% dén 45,59%, trung binh hiéu suat
xtr 1y dat 39,89%. Ham lugng NH4" sau xu
Iy van con tuong ddi cao, tuy nhién di giam
lwong dang ké so voi ndng d6 dau vao.
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4. Hiéu qua xtr ly BODs, TN, TP

Hiéu suét xu ly dat duwgc nhu vay co
thé giai thich do vai tro ciia ngan thiéu khi
va viéc két hop cac qué trinh loai bo chat
hitu co v6i cac qua trinh khac. Phan 16n
chat hitu co dugc tiéu thu & ngan hiéu khi
va thiéu khi. Phan con lai tiép tuc duoc xur
ly trong ngan USBF. Céc qua trinh loai bo
cacbon dién ra lién tuc lam cho hiéu qua
xtr 1y ting 1én dang ké so vdi mo hinh
truyén thong. Hiéu qua xu 1y dao dong tir
82,19% dén 87,72%, trung binh cac lan
phan tich cho hiéu qua xu ly dat 85,73%
(hinh 8).

Phén tich dién bién hiéu suét xir Iy TN
va TP cua hé théng AO - USBF hinh 9 cho
thiy hiéu sudt xir Iy TN cao nhéat dat
47,94% va thap nhét 1a 31,12%, trung binh
dat 39,49%. Hiéu suit xir Iy TP cao nhat
dat 45,01% va thip nhat dat 23,43% trung
binh dat 36,92%. Hiéu sudt xu 1y khong
cao do nhiéu nguyén nhan can co cac
nghién ctru chi tiét hon dé khao sat. Tuy
nhién v&i ing dung cong ngh¢ AO -USBF
thi ham lugng TN va TP da c6 su suy giam
dang ké.
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Hinh 8: Hiéu qua xur ly BODs
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Hinh 9: Hiéu sudt xir Iy TN, TP

Véi sy két hop 3 ngan thiéu khi, hiéu
khi va lang loc dong ngugc tir ting bun trong
cung don vi xtr Iy dd tao nén nhiéu loi thé
trong viéc nang cao toc d va hiéu qua xur ly
vi vay tiét kiém duoc dién tich s dung,
giam nang lugng ti€u thu. Tuy nhién, do
nude rac 14 mot loai nude thai rat phic tap
vé thanh phén ciing nhu chit doc vo co, hiru
co, cac chit tc ché vi vy gy trc ché hodc
v0 hoat hé enzym cua vi sinh vat lam giam
hiéu qua xir 1y ciia hé théng. Mic du vay, hé
thong cling da lam giam thanh phan céc chét
6 nhiém kha 16m trong qua trinh xir 1y.

Céc két qua nghién ciru cho thay cong
nghé AO - USBF di thé hién kha nhiéu uu
diém trong xu 1y nudce ri rac, dac biét trong
xu ly N, P va COD.

Iv. KET LUAN

Két qua nghién ctru Gng dung cong
nghé AO - USBF dé xir 1y nudc ri rac duoc
thuc hién trong quy mo phong thi nghi¢ém
budc dau dat duge mot sb két qua sau:

- Su thich nghi ctia bun hoat tinh trong
hé¢ théng 1 kha 6n dinh. Bun thich nghi va
duy tri dwoc ham lugng sinh khdi trong
khoang 3.500 - 4.000 mg/l va SVI khoang
83 -105 ml/g trong sudt qua trinh thi nghiém.

- Hiéu qua xu ly COD dat 86,7%, TN
dat 42,91%, TP dat 41,19%, NH4" dat
39,89% va BODs dat 87,72%. Piéu nay cho
thdy viéc ung dung cong nghé AO - USBF
dé xtr Iy nudc ri réc 1a hoan toan kha thi.
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