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NGHIEN CUU XU LY NUGC THAI SINH HOAT
BANG SU KET HOP MO HINH SWIM-BED (DUNG GIA THE BIOFRINGE)
VA STICK-BED (DUNG GIA THE BIOFIX)

* Thai Van Anh®, Lé Thj Ngoc Diém®

Tém tit

M6 hinh Swim-bed (diing gid thé BzoFrmge) két hop mé hinh Stick-bed (ding gid thé BioFix) sé
dtfa ra u"ng dung moi trong xw ly nuoc thai bangphu'angphap sinh hoc. M6 hinh pilot nghién ciru bao
gom: bé thiéu khi, bé hiéu khi va bé lang. Poi tuwong nghién civu la mede thdi sinh hoat, véi tdi heong
hitu co'la 0,75 - 1 — 1,5 - 2 kgCOD/m’.ngay. Hiéu qua xur ly trong nghién ciru nay dat hiéu qud cao o tdi
lheong hitu co 0,75 kgCOD/m?.ngay va 1 kgCOD/m?.ngay, cu thé: Nhu cau oxy sinh héa gidm 86,9%;
Nhu cau oxy héa hoc giam 89,8%, Tong chat ran lo ling giam 91%,; nito Ammonia giam 70,7%; Tong
photpho giam 50%. Két qua nghién civu nay dem lai tiém nang I6n doi véi viée xit Iy Nito trong nude thdi.

Twr khoa: Swim-bed, Stick-bed, BioFringe, BioFix, nudc thai sinh hoat.

1. D3t van dé

Nudc thai sinh hoat chiém khoang 80% nudce
thai thanh phd, day 1a nguyén nhan giy 6 nhiém
nude. Hién nay, cong nghé xur Iy nudc thai bang
phuong phép sinh hoc dugc tng dung vi nhitng uu
diém vé kinh t& va méi truong. Hé thong xir Iy nay
thoa man: thiét ké don gian, hiéu qua xir Iy cao, chi
phi ddu tur va van hanh thap. Hién tai hé thong xir Iy
nude dang phai dap ing véi nhitng yéu cau k¥ thuat
ngay cang cao cua nha nudce va hi¢u qua xur ly cao.
Céc nghién ctru da chi ra rang: tai nguyén nudc la
c6 han va gia tang do thi hoa doi hdi cong nghé xur
1y ¢6 hiéu quéa cao hon dé bao dam chét luong nude.
Mot trong nhimg yéu t quan trong anh hudng chat
lwong nude 13 sy gia ting cc chét dinh dudng co
trong nudc thai [3]. Nudc thai v6i cac thanh phan
6 nhiém nhu COD, P, N 1a nguyén nhan giy ra cac
van d& nhu: phu dudng hoa, suy giam oxy va sinh
ra cac doc chat khi thai vao trong méi truong [6].
D6 14 véan dé cip bach can c6 qua trinh xir ly dé loai
b6 nhimng chat nay tir nudce thai, giam nhiing tac hai
v&i méi truong. Qué trinh sinh hoc dya trén nén ting
moi truong bun lo Itng (hay con goi 1a bun hoat tinh
(Activated Sludge (AS)) c6 hi¢u qua cho vi¢ce xtr Iy
nhitng chit dinh dudng va cacbon hiru co trong céc
nha may xur Iy nude thai sinh hoat [4]. Nhung c6 vai
van dé d6i voi bun hoat tinh 13 can bé phan tmg 16,
bé ling 16n va can tuan hoan sinh khdi.

) Truong DPai hoc Cong nghiép Thuc pham Thanh phd
Hb Chi Minh.
) Truong Pai hoc Tai nguyén va Moi truong Thanh phd
Hb Chi Minh.

Vi nhitng nguyén nhan trén, sy két hop mo
hinh Swim-bed (dung gi4 thé BioFringe (BF)) va
Stick-bed (dung gia thé BioFix (BX)) 1a cong nghé
moi, dap ung nhimng yéu cau thyc té cho qua trinh
xur 1y sinh hoc. Cong nghé BF va BX 1a qua trinh
xu 1y sinh hoc ¢6 hi€u qua cao, né dugc phat trién
dua trén nhitng vu diém cua qua trinh bun hoat
tinh va loc sinh hoc. Su chuyén dong bén trong bé
phan tmg dugc tao ra boi viée cung cap khi trong
bé hiéu khi. Muc tiéu ctia nghién ctru nay 1a danh
gia kha nang loai bo tong chét ran lo ling (TSS),
nhu cau oxy héa hoc, nhu cau oxy sinh hoa, phot-
pho, nito va tong Coliform bang viéc tmg dung
hé théng BF va BX. Trén thé gi6i di c6 mot vai
nghién ctru lién quan: Kha nang loai bo nito dong
ra tir viée st dung bé phan mg hiéu khi mang sinh
hoc ¢ nhiét d6 thap [2]; So sanh kha nang xir 1y ctia
Swim-bed va qua trinh bun hoat tinh [1]; Thiét ké
va van hanh bé phan (mg mang sinh hoc di dong
Kalnes [5]; Nghién ciru ndy c6 thé duoc ap dung
trong diéu kién Viét Nam dé thay thé qua trinh xtr
1y bun hoat tinh truyén thong.

2. No¢i dung nghién ciru

2.1. Vit liéu va phwong phap

2.1.1. Nudc thai

Nudc thai phan tdn dugce thu gom tir ho gia
dinh va khu dan cu ¢ thanh phd HO Chi Minh. Mau
nudc thai sau khi thu gom dugc luu trit trong phong
lanh dung cho thi nghiém trong khodng thoi gian
mot tuan. Tinh chit nude thai sinh hoat ddu vao
dugc thé hién trong Bang 1.
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Bang 1. Tinh chét nwéc thai sinh hoat dau vao

. QCVN
Chi tiéu Pon vi Nong d¢ | 14:2008/BT-
NMT, cot B

TSS mg/1 149 100
COD mg/1 417 -
BOD, mg/1 114 50
N-NH,* mg/l 62 10
N-NO, mg/l 0,1 50
P-PO*> mg/l 12 10 . - e
Téng i 3 Hinh 2. Gia E,he Blanf tr}ru’c va sau khi van hanh
Coliform MPN/100 ml | 10x10 5x10 2.1.3. Cau tao mo hinh

TAt ca céc chi tiéu nudce thai sinh hoat diu vao
deu vuot tiéu chuan Viét Nam (QCVN 14:2008/
BTNMT), cu thé: tong chat ran lo lung vuot tiéu

c}luéq 1,49 lan; n6ng do BOD, vuot ti€u Chl‘lél’l 2‘,82 BioFix _ L { S

lan; nong do N-NH,* vuot tiéu chu@n 6,16 lan; nong © -~ BloFringe X j P,

do P-PO,* vuot ti@u chuan 1,21 lan. s o !
2.1.2. Gid thé ﬁ Ky
BioFringe la gia thé hinh soi, chiéu dai 0,5 m; -

gi4 thé nay dugc sir dung trong bé hiéu khi (nitrat )

héa). Ving thiéu khi va hiéu khi hinh thanh trong Hinh 3. So' db pilot nghién ciru xir ly nude thai

16p biofilm méng (hinh thanh trén Bio-fringe) cung (két hgp Swim-bed va Stick-bed)

cap diéu kién can thiét cho viéc nitrat hoa va khur 1: Bé chira nudc thai dau vao

nitrat, ddng thoi gidm duoc luong bun sinh ra do 2: Bé thi€u khi dung gia thé BioFix

¢6 lugng 16n bun bam dinh trén gia thé. 3: B& hicu khi dung gia thé BioFringe
BioFix 14 gia thé dang tim, tong dién tich bé 4: Bé lang

mit 12 14,4 cm?; gia thé nay dung trong bé thiéu 5:Bom

khi (khtr nitrat). BioFix c6 kha ning tiép xtc cao 6: May thoi khi

do dién tich bé mit 16n tao diéu kién cho sinh khdi 7: Bom tuan hoan 2

bam vao nhiéu gitp nang cao hiéu qua xur 1y chat 8: Bom tuan hoan 1

hiru co, nito, photpho... 9

: Nuoc sau xu ly

Sau thoi gian hoat dong khoang 2 ngay vi !
khuan bat dau bam Ién bé mat cua gia the. Gia thé
dugc lam tur soi polyester.

Hinh 4. M hinh nghién ciru thue té truée
va sau khi van hanh nuéc thai
M6 hinh duoc lam bﬁng vt liéu mica, kich
Hinh 1. Gia thé BioFringe truéc a) va sau b) thudc bé hiéu khi va bé thiéu khi dung nghién ctru
khi vin hanh c6 thé tich 11,5 1it (Dai x Rong x Cao: 120 x 150
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X 640 mm); Bé lang co thé tich 8 lit (Dai x Rong x
Cao: 150 x 150 x 350 mm).

Ty 1& nudc tuan hoan tir Swim-bed va bé ling
vé Stick-bed theo ty 1¢ 1:1:1.

Ham luong MLSS cho vao mé hinh ban dau
v6i ham luong 14 5 g/l (ngan thiéu khi), 3 g/l (ngin
hiéu khi); bun duoc 1dy tir nha may xir Iy nude thai
sinh hoat dang hoat dong ¢ Binh Duong.

Thoi gian van hanh moi tai trong: van hanh
mi tai dén khi higu qua xit Iy (COD, BOD,, amoni,
phosphat...) 6n dinh thi két thic tai trong nghién
ctru; trung binh 1a 30 ngay. i

Bang 2. Luu lugng nwéc thai dung moi tai trong va
thoi gian luu nuée

Taitrong | lrong HRT Bé: HRT Bé’
(kgCOD/ PN hiéu khi thiéu khi
m'.ngay) | B | mgay) | (meay)
0,5 18 0,64 0,64
1 37 0,31 0,31
1,5 55 0,21 0,21
2 75 0,15 0,15

2.1.4. Phwong phdp ldy mdu va phén tich

COD, BOD,, ammonium (N-NH,"), nitrate
(N-NO,), phosphorus (P-PO,*), tong Coliform
duoc do theo phuong phap tiéu chuan (Standard
Methods for the Examination of Water and
Wastewater, 1998).

Ham lugng oxy hoa tan (DO) va pH dugc do
thuong xuyén nham kiém soat tot qué trinh, DO
trong bé hiéu khi duy tri 4-5 mg/l; DO bé thiéu khi
duy tri <0,5 mg/l; pH duy tri 6,5 — 8,5.

2.2. Két qua va thio luin

Tinh chit nudc thai sinh hoat sau khi qua
hé théng két hop BF va BX dugc trinh bay trong
Bang 3.

Két qua dat dugc nhu sau:

Véi hai tai trong hiru co 0,75 kgCOD/m?.ngay va
1 kgCOD/m?.ngay, hiéu qua xir Iy COD va TSS rat cao
(trén 90%), hiéu qué xir Iy photpho thap (khoang 50%).
Vi tai trong hitu co 0,75 kgCOD/m?.ngay thi hiéu qua
xir Iy cao hon 1 kgCOD/m>.ngay, cu thé: véi tai trong
hiru co 0,75 kgCOD/m’.ngay, hiéu qua xtr 1y 1a 91,3%
(COD), 90,8% (TSS), 50,3% (phosphorus), 53,9%
(N-NH,"), 99,9% (tong Coliform), 83% (BOD,); voi
tai trong httu co 1 kgCOD/m’.ngay, hiéu qua xir ly la
88,5% (COD), 90,3% (TSS), 49,8% (phosphorus),
70,6 % (N—NH4*), 99,9% (téng Coliform), 86%
(BOD,); ket qua cac tai trong hiru co 1,5 kgCOD/
m’.ngay va 2 kgCOD/m’.ngay dat hiéu qua xtr Iy tuong
d6i thap so voi tai trong hitu co 0,75 kgCOD/m?.ngay
va 1 kgCOD/m?.ngay.
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Bang 3. Tinh chét nwéc thai sau xir 1y 4 tai nghién ciru

kgCOD/ | TSS | COD | N-NH,” | P-PO’; | N-NO; Tong BOD,
m’ngdy | (mgl) | (mgl) | (mgl) | mgl) | (mgl) Coliform (mg/l)
' MPN/100 ml)
Piu vao 149 417 62 12,1 0,1 10x10° 150
0,75 13,7 36,3 28,6 6,05 1,26 3,9x10° 20
. 1 14,5 48,4 18,2 6,17 1,79 5,6x10° 15
Paura
1,5 18,1 50,4 20 7,2 1,81 9,3x10° 32
2 20,4 77,2 27 7,7 2,19 10x10? 31
QCVN14:2008/ 5
BTNMT. ot B 100 - 10 10 50 5x10 50
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3. Két luin

Nghién ctru thé hién su két hgp mé hinh
Swim-bed (dung gia thé BioFringe) va md hinh
Stick-bed (dung gia thé BioFix) c¢6 kha ning thuc
hién déng thoi qua trinh nitrat hoa, khir nitrat; loai
b6 cacbon hitu co, chit dinh dudng.

Hé¢ thong BF va BX c6 thé dong thoi thuc hién
qué trinh nitrat hoa va khir nitrat trong khi cong
ngh¢ bun hoat tinh thong thuong khong thuc hién
duoc. Hi¢u qua khtr nitrat s€ cao hon khi hé théng
gia ting nudc tudn hoan tir bé hiéu khi va bé lang
vé bé thiéu khi. Thém vao d6, hé théng c6 thé tiét
kiém chi phi dé xay dung bé ling béi vi bun san
sinh trong bé rat thap.

Theo nhu két qua qua dat dugc tir nghién ciru,
chung t6i d& nghi hé théng két hop Swim-bed va
Stick-bed c6 thé dugc tiép tuc nghién ciru thém dé
ung dung vao vi¢c xu ly nudc thai sinh hoat va do
thi, ddc bi¢t & nhitng khu dan cu hay cong déng bi
han ché dét dai.

Nghién ciru ndy dua ra cong nghé c6 thé ung
dung trong diéu kién Viét Nam dé thay thé hé théng
xur Iy bun hoat tinh thong thuong./.
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STUDYING DOMESTIC WASTEWATER TREATMENT WITH COMBINATION
OF SWIM-BED (BIO-FRINGE CARRIERS USED) AND STICK-BED (BIO-FIX CARRIERS
USED) PROCESSES

Summary

Swim-bed (BioFringe (BF) carriers used) together with Stick-bed (BioFix (BX) carriers used) will
generate new applications of biological wastewater treatment. A pilot study includes anoxic, aerobic,
and sedimentation tanks. The unit of analysis is raw domestic wastewater with COD loading rates of
0.75-1-1.5-2 kg COD/m’/day. The treatment in this study is best obtained when the organic loading
rate is 0.75 kg COD/m’/day and 1 kg COD/m?/day; specifically: all demands decrease Biological oxygen
86.9%; Chemical oxygen 89.8%; Total suspended solid 91%; N — Ammonia 70.7%; Total phosphorus
50%. The study results bring about great potentials to treat nitrogen in wastewater.

Keywords: Swim-bed, Stick-bed, BioFringe, BioFix, domestic wastewater.
Ngay nhdn bai: 18/9/2015; Ngay nhan lai: 08/3/2016; Ngay duyét dang: 07/6/2016.
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