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1.1.2 344

1) VP K523 40 S o/ L, AR S o/ L, B R
ATH S5 /L,

2) WA IR AN 5 o/ L AR 3 o/LL.
HEHE 10 o/L,

3) IEAZ IR TCHLE T 5

%W 1 NH,Cl 0.4 ¢/L,K,HPO, 0. 12 ¢/L,

%457 2 FeCl, 0.1 g/L,ZnCl, 0. 05 g/L,CaCl, -
2H,0 0.1 g/L,KAI(S0,), 0.01 g/L,

BT 1 FE R 2 #2999+ 1Y HL A1 TR & 1 i
IEZCIR G FAE R
1.2 BEHRMECSERKSERRIR

B 150 mL VP 85323 T 121 C & i K 20
min, e HE=ERE s T I TAE G IR R A
SR SR T PRI — R TR A B B R A
B O TR IR R, 7E 30 C 160 r/min Z5AF
NEESE 36 h, BRAT IR B ; BRI ) B e — B B[]
S TR TR 2 e OD gy fEL, SR H B 35 E W 1
LIPS B B (mg/L) , 3R 1F 0Dy 555
PIVRBEMIOC TR o 43 il 4 25 R A5 A TR R A 4 355 0

PAIHLIS 24k 5256
1.3 BEHREI0E DI 5ExE40mK
1.3.1 HEAR6A 5%

A3 E TR A YIS R07E U2 200 mL il A 250 mL
HETEI Y, WA B R (0D, M 0.8 ~1.2) FRHRL
20 mL Al A IR TE AR5 I (R AR ol 20:
200) , JE £ BN B i 34 4% BR P AR T B AR AR 5
B Y5 PR RE AR S 20: 200, FF 3% A 4 23 19 %) BE
FEan & S TCTE £ H B O i AE 30 °C, 160
v/ min (I 1E R 38 R TP E A T4 S A PR A, BT TR PR
IEARTE 32, LATs Je Ve D E— Ui, 15 3= 1 ) 4
b 24 h 22 B BURE XS Y2 ) MLSS .SCOD SV, #4710
SE, FEELURE S AU B4 AT MLSS (/L) A2 4k
BRI TG VI RO, FEAR I8 5 Kl i (B A5 31 33
(RS KA, ot S H0mT DU B | 0] 422 I v e v I
(B 7AE
1.3.2 A# T I

E 1] 9 AL 5255 4 S B 25% , 50% , 75% Al
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JA, 38 4 AR IR 124 96 h, RS IAEE )
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Tab.1 Orthogonal experiment factor levels

» g/ BRY ElRTEWRE, R
€ JAE " /% (mg-L7") /%
1 25 0 3500 0. 005
2 30 50 6 500 0.010
3 35 100 9500 0. 020

# RPN A 100% BN A 10 mL 2 552 904 45 %0, A
50% RN 5 mL B FRMIHF RS 5 mL EB T K, AR 0% B
10 mL &K,

s IR T ek P LA P 0 o AN V5 R T R, R g v
TR 5 WO BE R[], AR 28 v fin o8 Bk LU S DU

1.4 SWLIBMAE

BRI A KOIRZS (0D ) R MR O JBE 45 I 5E
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HEL AR AL 25 5 & (soluble chemical oxygen
demand, SCOD) R [E HACH 7 &

15 IR I L (sludge settling ratio, SV, ) Il & : HF
HOIRI P50 IR S W FE g 2 HC100 mL R &S
Tt A P, 7 E 30 min J5 0 5% H B UL
B BGOTOE T3 98 1 28 B i JRUIR 5 WA AR 1 20
PL9% 7, RIVR SV, (I SE J5 7T 48] [0] HE T P 4% 22
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Fig. 1 Percentage of sludge MLSS reduction after 96

hour processing by strains
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PREA PR 9 35 7 1 S 5 UK, PR o W -6,
WI1-10P R HEA N — R 3R 4L 525
2.4 IMEEEMERZGNREER
2.4.1 EZGRILZER oM
HREFR 1 B IE SRS T 58, R4 T TR AR5 U Ak 38
IR AR e LG, IEACIR IR A5 R LK 2 Ak 3,
W1-6 1IEACI IR R ML 45 5 (A2B3C1D2) 5k
455 ( A2B3C1D2) —&, BNaER 6, 5N 30 °C 5
Yok B b 100% ( Bl NH,ClI 0.04 /L,
K,HPO, 0.012 g/L) , {56 3 500 mg/L,
TG 5 oA 0. 01% , LA V5 e MLSS I i b o~
25.86% o sEMRRIZIUT B KB /IN R . 55 R TS
VU RE INpE e L E R A R, W1-10 1EE
RIF WAL AL 45 5 (A2B3C1D2) 5 Bt Ak 45 51
(A2B2C1D2) AN —, F7 AT LI Bk, k45
W1-10 ZEFWA AL T 15 VeI & te o 24. 17% , 38
WAL TN 25.97% , G P e R A s 5, 1D
TR 30 °C B RPN A 50% (B NH,C1 0. 02
g/L, K,HPO, 0. 006 g/L) , {5 J& it & ¥ & 4 3 500
me/ L, JINTE & HE ol 0. 01% o 520 R 20T H ok
FNNKy TR i b 5 Rk B SRR B R Y
A,
K2 WI-6 IEACIERZE R
Tab.2  Analysis of orthogonal experiment results of W1-6

HE

50 wn wE mE e
=85y /%
mAE W Pt
1 1 1 1 1 14.22
2 1 2 2 2 16. 61
3 1 3 3 3 13.75
4 2 1 2 3 22.48
5 2 2 3 1 18.00
6 2 3 1 2 25. 86
7 3 1 3 2 14.78
8 3 2 1 3 18.79
9 3 3 2 1 14.99

k(L)) 14.86 17.16  19.62 15.74
k(1) 22,11 17.80  18.03 19.08
k(M) 16.19  18.20 15.51 18.34
WZ(R) 7.25  1.04 4.11 3.35
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3 WI-10 ECIKE AR
Tab.3  Analysis of orthogonal experiment

results of W1-10

- EES MLSS Ji;

BE ERY BRWE @R %

1 1 1 1 1 13. 61

2 1 2 2 2 18.76

3 1 3 3 3 14.26

4 2 1 2 3 17. 87

5 2 2 3 1 13.74

6 2 3 1 2 24.17

7 3 1 3 2 14. 96

8 3 2 1 3 17. 61

9 3 3 2 1 11.26
E (L) 15,54 15.48 18. 46 12.87

k(1) 18.59  16.70  15.96 19. 30
ky(I;) 1461 16.56  14.32 16.58
WE(R) 3.98  1.22 4.14 6.43

2.4.2 BPRHEEBRERST

H 3 Al W1-6 fAb 35 520 B 2 30 <C, M
PR R 0. 010% |, 75 U it 2 W FE#F 3 500 mg/L
AT MLSS i e, I SR S A G
P, R3PUEFRWINMARERZ | FARTS IR BACR
FARAEGTF (R R T MLSS Wit Ui AR 5 B 5%
Py A S 0 R U 5 B Ak, AR AR B SR i A i
M ASBERA B, R W1 -6 U5 TRk B 58 3R
Yy FE IEAT B R S 86 ;W1 - 10 AL R FRIREE A 30
C,EFWIMAEN 50% (B NH, Cl 0.02 ¢/L,
K,HPO, 0. 006 g/L) ,157¢ MLSS Jik f& L. 515 Jé JiT &
W RS, BEE B T s n, 15
VRl b S PR 3 R SR /0N, BRI AT ) o R B
HHATRER T 0. 010% , i W1-10 305 e it & ik
J&E 5 0 TR B L A TR P R SR

15 Y8 i IR B 1R B [ A 2 000, 3 000, 4 000,
5000,6 000 mg/L; ST B HGEE  NH, CL 0. 04
g/1.,K, HPO,0. 012 g¢/L Y 10% ,30% ,50% ,70% ,
90% ; 7 A Jix i bL 3 BYE L A 0.01% , 0. 012%
0.014% ,0.016% ,0.018% , TS AF AT L,
Kig% 96 h, [AIFEE 1 I V5 U MLSS Ja it LE o o 45
PR RS YRR B2 8 SRS AR 2 RN B

Wi1-6 LR E 6 & 7, fifkis e
JE R R 4 000 mg/ L, A AR FR YDA &R B R

45 70% , Bl NH, C1 0. 028 ¢/L, K,HPO, 0. 008 g/L,
IS PRI L A 28. 46% ; W1 —10 B[R & 5L 4%
RILE 8 K 9, Ak 5 Ve it i i B2 4 4 000 me/L, il
FE R 0. 016% , L5 e R 27. 06%
30
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Fig. 6 MLSS reduction percentage of W1-6

under different sludge concentrations
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Fig.7 MLSS reduction percentage of W1-6 under
different nutrient concentrations
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P15 U6 MLSS 3 L AT T8 &, B AR V5 U Dl it
AT LAIA R 27% UL L, RIS 91% /) SV, AH L,
1598 SV, il B E IR E 54% ~57% ik E ik BA
U R s ek 5K ERE . 03RS SCOD {1
R UEE TS U R W rh A WL A B8 i R
0, M MLVSS 8t 4f ik 13X — WA

R4 WRRIARE TR A AR BEE TS e vERe v L
Tab.4 Optimal culture conditions and effect of

improving sludge performance

o R
R REE S
W1-6 Wi1-10
KRR/ C 30 30
p(7598)/(mg-L™") 4000 4000
NH,C10.028,  NH,Cl0.02,
Y/ (gL
P /(& ) K,HPO, 0.008  K,HPO, 0. 006
T B % 0.010 0.016
MLSS Jak i e/ % 17. 62/28. 46 16. 60/27. 06
MLVSS Jii it/ % 27.11/43.71 25.54/41. 62

SCOD/(mg-L~") 521.7/1710.2  521.7/1669. 4

SVy0/% 91/56.5 91/54

MLSS \MLVSS 35 H /7 1 504 S 90 9 (B 8% 352 45 R AR i)
{E ;SCOD SV, “ /7" il A Z AL FR 1 5 4 15 e M g

3 5% it

1)k W) 0 | 2 ) 94k | TE 52k 46 R0 o P 2R A
B 0 EFR AR AR TR 15 58] W1-6 A1 W1-10 Bk
B s Ve i 5 s s Y oK HERE A BRI AR . AR
Ve MRTE DAL R I 41, X 1 2R e D5 B sl A
BRI /K A AL A BRI AT e EA T A SR A B ) 15 TR
MLSS P b AT 3k 27% LA L, [ B RDRE S5 )8 91%

SV, PR 54% ~57% {5 Ui AR, 15 ik
45 5K R RE A B B e

2) TR MAE T 5 VR [ A TCOD #E A A
75 Sy SCOD, 15 i W SCOD fH M\ 521.7 mg/L
$EEF] 1700 mg/L 7247, [F] iy MLVSS 98 & L ik 3|
40% LA b, $EB3T5 U8 MLSS W 32 5 2 A WL A 4L
Tl e BT R B, I B K SRR

3) DA b & 5 K Ak B ) — T R A TS YR ok
THEENEmIE, BREEZL T Em AR
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WL ) o A 1) WA I S ALV e Ak B L B
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Research on Residual Sludge Reduction of Citric Acid Wastewater
Biochemical Treatment by Using Function Strains

TANG Wentao, WANG Ping”, FANG Guiyin, WANG Danyang

Abstract; Function strains have been used for carrying out shake-flash reduction test of the second pond
sludge which were derived from citric acid fermentation wastewater. The strains were acclimated by
adding sterile original sludge with different concentrations. The optimum cultivate conditions of the strains
processing were determined by the orthogonal and single factor tests. Experimental results indicated that
the percentage of sludge MLSS reduction with the processing by W1-6 and W1-10 were improved obvi-
ously compared with the check sample after 4 cycles acclimation, which increased from 17.62% to
24.61% and 16.60% to 23.17% , respectively. The percentage of sludge MLSS and MLVSS reduction
were more than 27% and 40% under the optimum cultivate conditions. The SCOD in sludge centrifugal
supernatant were raised from 521. 7 mg/L to around 1 700 mg/L, and the SV,, was dropped to 54% -
57% from 91% . Therefore, the sludge reduction effect was obvious, and at the same time the sludge de-

watering performance significantly improved.
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