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Abstract: UASB-SBR coupling process was applied to treat high concentration garlic processing
wastewater. The UASB and SBR reactors were rapidly started by high organic load, inoculation culture or
natural culture methods. The effects of pH, HRT and temperature on the removal of organic matter,
nitrogen and phosphorus from high concentration garlic processing wastewater were investigated. The
microbial community of sludge from SBR system was analyzed by high-throughput sequencing technology,
and the performance of UASB-SBR coupling process was investigated. The UASB reactor was
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successfully started by extending HRT. When the COD in influent was 9 800 mg/L. and the temperature
was (35£2) °C, the optimum HRT and pH of UASB were 45 h and 7.5, respectively. The inoculation
culture method in SBR had higher impact load resistance, and the threshold for effective removal of
organic matter concentration was 6 000 mg/L.. When the COD in influent was 6 000 mg/L, the optimal
cycle time and temperature of SBR were 12 h and 25 °C, respectively. Bauldia and Flavobacterium were
the dominant bacteria in SBR activated sludge system and had strong organic matter degradation and
denitrification ability. The UASB—=SBR coupling system had the average removal rates of COD, TP, NH,-N
and TN as high as 99%, 94.77%, 95.44% and 94.87%, respectively, and it had a remarkable treatment
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performance of high concentration garlic processing wastewater.
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6. 0Z Wi+ 5 28 8. 0, B4 /K pH X UASB I #%
BATRCA RS B 2 RV e 1T fefE pH. UASB
HKAEFFTERE K AR 28 T, R SBR [ #viz 4T 2 i
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Fig.1 Schematic diagram of test device
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Fig.2 Change of COD during UASB startup process
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Fig.3 Effect of HRT on COD removal by UASB reactor
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Fig.4 Effect of pH on COD removal by UASB reactor
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Fig.5 Effect of different inoculation methods on COD

removal
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Fig.7 Relative abundance at phylum level
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Fig.8 Relative abundance at class level
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Fig.9 Relative abundance at genera level
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EA R U2 4 R RE 11", Sphingopyxis REWS
G3 UL LA 20, HE T B SRR UKL 2544 1T
HEENMEHY . Flavobacterium AMYEA [ il 1k
1, R3S 7 JUR TS e A S B I BB bR 2
o EEHR T AR R RN EEES B
e, PRI AR 22 G0 6 b B b LA AT 09 5B AL
Yy B R B e
2.3 UASB—SBR %S RE XFINTE KPR
2.3.1 XFCODF1TP B LBRECK

& 10 5 UASB—SBR T.Z X} COD #Y & BRER
AL, A T2 E7K COD R 9 616. 80 mg/
L, % UASB Ab 3 J5 ~F- 33 i 7K COD ¥R B h 5 331. 74
mg/L, 1 L BR R Ty 44. 55%., =5 W IE K FEn T %
JK 25 UASB R4 AL B S COD #e JiE b 25 A%, Kk vh
M R fif A P8 UASB 5646 0 5 B A WL, TR K
A AEARPERR T, J )5 22 SBR RS A T sk, SBR
ARG H 7K COD 4 96. 86 mg/L, -1 B %
7 98. 18% ,SBR HAT = 2L 1) COD ZBRfE Ty , 76 Kz
T E K COD Zprh e EZMEH . XEH T
SBREIR & AP A AR IB AT, RV i D s i Sk 1 2
JE I A AR B AR B K R RS R L A L)
F R F TV 1 Bacteroidetes X1 HLYE & 38
Fff e 1, AR NI R W R A AE TGRS e,
RN T2 K v i e BE AT B 1) S BR Al T o
TTHK . A T X KGN T 7K COD [ £ bR
99% , 1 FE (15 K2R HEPR E ) (GB 8978—1996) —
RHEBAREZLR .

K
mmUASB H K

- UASB £RFR
~SBR £ %R

100

80

60

FBREI%

COD/(mg-L™")

N {40

20

t/d
E 10 UASB—SBR TEXJCODHIEMRIER
Fig.10 Removal effect of COD by UASB-SBR process
A T2 ¥y 9k K TP ¥ E ol 24. 09 mg/L,
UASB 2 4t X TP 19 F 35 % Bk K 04 0. 81%, w] WL

UASB Xf TP JL- P 3% A LBRBOR (WE 11) o 7B i
, UASB J2 )i #i N TR SR B T B, X TP 1Y 25 R
T B o A ) A S U o 28 SBR U A
APRJE SFXI K TP U EE S 1. 25 mg/L, P34 LR %
494 77% , % TP 1) 23 B Fa 85 a2 o IR A 48058
BT R BT R B A K I SRS T R
b W B I AR AE TR AR DY, e B TR T e HE S R
G, TE PR JWl OB A N SR B K A, LA OE
iz £ B R BTG K b o G TR K T
K o TP B 22158 4 94. 82% , it 2 (35 /K 25 A HETiR
FrifiE) (GB 8978—1996)—ZHE AR E TR

-k -~ UASB £ %R

BEUASB/K  +SBRERRE
ZZSBRIK - RERE 100
251 = B o v = < K
80
20
T 60 T
L 15 M
£ &
b4 40 1y
E 10 #
20
5
0 0

8 10 12 14 16 18 20

t/d

B 11 UASB—SBR TEZEXF TP By KRR
Fig.11 Removal effect of TP by UASB—-SBR process

2.3.2 X NH,~NFITN (1) 2Bk 1

12 2 UASB—SBR T. 2 %} NH,-N i £ B 2L
B n[ g, K NH,-N % 0 73. 81 mg/L, 4
UASB [z I #% 4b 3 )5, °F 3 1 7K NH,-N % B o
80. 64 mg/L, V-3 KR #H-9. 23%), 1 7K NH,-N ik
JEE 18 i R A UASB 76 R RS S X NH,-N JL-F- %
B REMRE ST, X NH,-N 9 25 Bk 24006 T e i
[l ACAE L FR T v R DR I T 7K 2 1
FR 73 i AN ALAE T L M NHL,=N f9 H K e 3 g v T 1k
K PE . 28 SBR N Ab PR IS |, SF-3 H 7K NH,-N ¥
JE4 3. 66 mg/L, Z:BR#H4 95. 44% ,SBR R HAT R
U1 PR AR G480 451, NHL,-N 1] 7E SBR 348 0 ok 2
B, HAE KW IIE T, N #% H Flavobacterium
IR P 3 TR I, 2 20 T 5 AT o 1) B LR T, R
K NH-NABRESI EZ/EM. G T2X
NH,-N i 2 555K 87. 07%, it /& 35 7K 245 HETsU b
HEY(GB 8978—1996 ) HE bR MEZLR

WA T4 kK TN HR R 94. 21 mg/L
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If, 28 UASB AL B , ~F- 2 Hi /K TN ¥ JE 24 91. 02 mg/
L, P EBRR N 3.38% (WE 13) . RASKUT,
UASB & 48 o1 56 UAE WA b i il Ak 72 L O
—/INE 3 R BE A L A, DRI X TN A 25 B 32 45
fik. 4 SBR RZGLALHLS , X TN 1) ¥ 35 L proR Hy
94. 69% ,SBR 2 Gt U4 KSR S kAT , A AT LT
SRS TR WA AL T B A o A A AL, TR IR RS
A AR A T A O ECRCHE Y DRI SBR
BAB TN LBREES . #A T 22X Jossn T
JK TN 4 225 %K 94. 87% , 1 & (35 7K 254 HE Wb
HE) (GB 8978—1996) —HHEHARIEZLR .

- it 7K -~ UASB £ %
EEUASB 7K --SBR L%
100 ZZSBR ik NV ERTS 100
~ 80 80
3
: 60
2 60 g
z 40 &
I H
= 40
g 20
20 0
0 a il
2 4 6 8 10 12 14 16 18 20
t/d

12 UASB—SBR TZ %t NH,-N ) X R R
Fig.12 Removal effect of NH,—N by UASB—SBR process

L Bii\e
EEUASB 7K
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-+ SBR %

100 7ZSBR 7k —o- R RER 100

80 80
2 S
9 .
L, 60 60 &
Z H

Z 40 40

20 20

0 ] i 0
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t/d
13 UASB—SBR TZ 3t TN I EBRZR

Fig.13 Removal effect of TN by UASB-SBR process

s

@ T AT AP E S 8 UASB RV 4
TEFEK COD e B 4 9 800 mg/L i JE M (35+2) “C4%
7, UASB & I #% e £ HRT & 45 h f £ pH
H7.5.

@ RS R A B0 35 SBR, TEHEK COD

3

e A 6 000 mg/L 2514 T, SBR J2 17 i Fe A£G A Fisf
6] 24 12 h(B#AS HE7K 10 min FEFE 3 h BE<8 h Vil
45 min HE/K 5 min) , S AERE K 25 °C.

@  SBR 5 BA &AM L HTE
ARBITH B, SR TE R S B —E 2. 1
["17KF I, Bacteroidetes . Proteobacteria 5 ¥ £ 5
N7 5 TE K F I, Alphaproteobacteria., Actinobacteria,
Flavobacteriia N HH N ; 78 J& /K F &, Bauldia .
Cellulomonas , Sphingopyxis | Flavobacterium ; 2 4t N
AT R o Tk LE TR A Y SR R VE T, A 45
JE B 5 B A B v R A

@ UASB—SBR .75 ficf: T80 X i e JiE
350 L 7K v COD TP 1 - 24 2 Bk 36 43 53] oy
99% .94.77% , % NH,~N . TN [ - 35 2% [ 2% 43 51l Sy
95. 44% .94. 87%, 1 A K il A T K 25 A HE b
#E)(GB 8978—1996) — R HEH bRk .
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