$38% B8 d = T Ik K ¥ % #® Vol.38 No.8
2012 48 8 A JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Aug. 2012

FrEABER KR EALE™ S ERE

LREW , THER, K", BXE, kK #
(L AFAHRE EASIFHTRER, 15 100083;
2 WEAEE MBIEISN AL TREREALRE, £ 100190)

A E: RGP RN R R K BBRE L, DL 3 A R TAL B i IR S 75 W B, S 1 R B
R 36 C, %% pH 29 5.0, % 5875 Y8 FUAL 28 % i 49y o 2 o BE ) R TR 7™ 6 ERY R ), 3F 43 T JAH R 3 7 4 T R B VR
.2 T % 8 (chemical oxygen demand, COD) EBRR. BFFEGRK W, i5 U8 £ WAk 3 J7 ok 9 $4 4L 28 (100 CF i
P15 min) , R BERAREYSFEMEASTRAH N 1781 F11082. 8 mL, R ARAFMH M 2. 52 71 5. 85 £F,; A E K
A B B AR BE D 10 218 me/L, MBS B O 185. 1 mL/g, i Gompertz BRI = S B AT KM B AT
&R RER TR RSB RBSRERER G EER AR T RSB RSB IR, &
AFEY BT T COD 22 kR 3 Bl 7 5t B vk B 56 36 0 F O/, 7E B ¥R B D 10 218 mg/L B 3K B 26. 9%
XER: EYHE; REREE; BEEK; K

hESHES: X705 NHERERS: A NXEHS: 0254 -0037(2012)08 - 1258 - 06

Hydrogen Production by Anaerobic Fermentation
From Wastewater in Poultry Farms
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Abstract; Methods of sludge pretreaiment and substrate mass conceniration influencing fermentation of
poultry dung wastewater are investigated in this research. The anaerobic conditions are as follows:
temperature is 36 °C, pH is 5.0, and rice bran fluid is added to increase w( C)/w(N) of wastewater.
Meanwhile, terminal product of liquid phase and removal rate of COD of fermentation liquor are also
analyzed. Results show that the best method of sludge pretreatment is heat treatment (at 100 °C for 15
minutes) ; the production of cumulative biogas and hydrogen are 1 781 mL and 1 082. 8 mL, 2. 52 and
5. 85 times untreated group, respectively. The optimum mass concentration of pouliry dung wastewater is
10 218 mg/L with hydrogen yield as 185. 1 mL/g. At the end of fermentation, the products of liquid
phase are organic acids such as acetic acid and butyric acid. The removal of COD varies with substrate
concentration, which reaches 26. 9% at the mass concentration of 10 218 mg/L.
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mLl/g, HR AL BERY B A L (w(C)/w(N))
B AR AR YRR RE XS
MR B K™ . ST E K w(C)/w(N) MR
BAG,PRE T 2B AR KRESAKREREY . T
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BA. A IO IR T 08 36 K HEAT R BUAL B, R
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1.1 SEEHM
L 1.1 SRESGEKEH &

FrFE 3 BOK B E AR IR IG5, X X9 2 4T BR
T4 P A B XG FE R K KRR AR A I Tk AR
BIREI Y, SREEREM 5% ~8% , B A WL K
KNI, 7E 100 C A& B A KR (LT "R
KD . AR A 3 W XS 3 R K B AL bL. X5 3%
B 7K B K8 )1k 24 T &, B (chemical oxygen demand,
COD) 4334 7 331 #1122 310 mg/L.

L 1.2 #HMISRMIGFER

BAMGRER ARG KA WEEER,
pH = 8.0, B E & (total solid, TS) MR B T N
1594 mg/L, 4% k& % [& & (volatile solid, VS) i) i &
WE N 1102 mg/L. EFHEWAH M : NaCl 2.0 g,
K,HPO, 1.5 g, KH,PO, 1.0 g, FeSO, - 7H,0 0.1 g,
MgCL, 0.1 g, L-2E R & B8 0.5 g, 7K 1 000 mL.
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AL H X A RCR W R, 5 — AR AR R R KR
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Fig.1 Schematic diagram of experimental setup

1.3 SWAE

TS.VS # COD R FA7 7 w9 & pH % A
PHS-25 &Y pH i+l %2 ; it £ MR L E WS, FIH
GC1100 B A& AU I =& R AR o B #8 & vE B HLER
A BRITEEHE 1.5 mL, il A 0.2 mL &5 50k
34% RIBEER , 7€ 12 000 r/min %553 F B .0 10 min,
B 1mL ERBIA GC /N, FIF GC1100 # S 4H
T AL AT R

2 HR5HE

2.1 ARFRMAETEWNEKEESSHRI

TSR P E A YT A, 2 A
PP BE T b — R BE W3R . R AR R B
EMHE G RFREAMEY, FRENE LTS
BT KK g 4 L1 4N IR R 3 4L BIHEAT IR
A3 (1.0 mol/L HCl % pH =3.0,2 h EHE
5.0) BRALFE (1. 0 mol/L NaOH &35 pH =10.0,2 h
JEVZES. 0) ML (100 °C T m#A 15 min). JEK
p(COD) =10 245 mg/L, 43 5 4% A 4L 2 )5 w935 9
10% ,#%5 pH = 5. 0, 1 /5 4l & < W B S B 2% H 1 7
R, EHAE T REFE.

MRS ZEE K ERRE T, RE5 R BAL# Ty
X RBUS SR E R B A AR K, 32 B
FREVEAUTRE GHATREREKREMRR Y
PR —RRAL B —R AL — A A 3. b B R
RAEY=SE 1781 mL, 555 1082. 8 mL. #4b3E
HHMEE R AR I E LA
HFE, AR 2 A (clostridium bacillus ) 18
PR E H (thermal oanaerobacterium ) 25 | i A< 22 $4 b
BEEREEELEE ML MR FE, REE,
PARCRR. R E TR AR & (specific
hydrogen production rate, SHPR) Y5 pH A5k W, & 2.
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Fig.2 SHPR and pH for different sludge pretreatments
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pH AW SEH— P SR EMLL,
FRAb 22 pH 2T IE , X RER AN E R B R AT
iR &AL BRAARE, AEAMHRE LB
BB RE G IIRIE BRI IRY , AR T — MM 3%
R, MR BEARFREEILPAFE. MW
P75 AT, SHPR WL H I 2R MY LR, 5
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AL SR 10% , 1B K B Wk 4 B 2 563,
5123.10218 1 12 871 mg/L, % pH =5.0. K&
HEPETEE SRS R BRI LE 3, KH
RKBLR X BB B, YW %K
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Fig.3 Variation of cumulative bio-gas formation with different mass concentrations
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Fig.4 SHPR and pH for different mass concentrations

R 4 AT, REER AT G pH B HIFE 5.0, K
B o AR i Bl T SR B U] P 5 e B A AL AR i
PR VR AR T 3 41 pH AR K, TR K &
WEB KK D ARIETF R, BEE BRI
pH T M E R, 20 h B 7= S0 6 2 23, 7= Sl 72
GO, MIHT 3 AR R BIER K , KRR % RD SHPR
BB A H I pH PR H K BER G L
KEEHMEE LR AR RE ™ H W A A, &R pH
BETME. R0 4 5B YR M &, 7= A R
Y, REEW pH AR, ) 0L A A R B kR
= ,pH TREEYE.

B K R B YR BE & 10 218 mg/L Ht SHPR #£ 20 h
R EERKME,B 4T A, T A 47881
30 h AR . FRERNEEKS5KEINLY
FREKELEWEHEAERREAX, HEE™X
HerEnt B . HEEMAE VLR MR BB pH
B, % P 2R ik B I 4E B, SHPR B 35 PRI, 7E
W HR B K R B B R K B B, BB XY 2 1K K R
Bk RN, SRR SN E R, B K R B R EE
25 10 218 mg/L B} A F T 7= A M BEAT
2.3 HERE~WHERF COD HEfE

FEAEMRIEREEREE L ZRARFENZ
Wi, pH BEMERMEINRERKRES. RE

RS R SRR R P W I A, R E AR
LB AR . TRMLES. HRMHRIEERA
C,H,,0, —2H, + CH,CH,CH,COOH +2CO0,
C,H,,0, —H, + CH,CH,COOH + CH,COOH + CO,
C,H,,0, —2CH,CH,0H +2CO0,

e IR 48 2 B 45 BRI B X & B VAL <P B TRUAH 4143 1k
30087, &3 08 B .00 B S AU S AR5 FID 4630
BT, 3 P R E ARG B e S B R
3.373 .4.965 F15. 568 min, 5 Z. B8 . BR A1 T & A4 1
WA ) — 3. A AR Ak B I U R 4 AT R, IR K R IR
FER 10 245 mg/L B, ZE R BER =, TRAZ
BR4r Bl 5 B REBILEER 76.97% F 18.96% .
REG B FE L COD MM ILE 1. P FR%K
COD £MEEF 27.1% PR 5 T . HAHEET
) 18.7% 1 17.7% , 15 e K AL 3 T 1) COD L BRE
A 17.4%.

B %% 2 AT, RN R IR K K B B B T /Y COD
FBRFAR , F /IR S P R B R B R B RSB Lt
JEREAL, fE R B W O 10 218 mg/L B 5% & AT i&
34.1% . COD Bi[&fE F BN TRA ZBRE + [E
R, 3 pH T B, M0 %17 S 40 8 19 0& 1, B
Ik COD #— M= WikR. EMma8 Rk
REERE=YH B TR 4& /R KREE LR
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T pH B, AR w7 S s AL R R, B
R B pH BB AN REEER.
®1 FHEHPCEEXKTEBLEFZ COD HIREE
Table 1 COD removal rate of poultry farms wastewater

with different pre-processing methods

p(COD)/(mg-L™")

Ab 3 EHERE/ %
] %

Pt 10 245 7470 27.1

Ak 2 10 245 8 434 17.7

B2 4b 7B 10 245 8327 18.7

FabH 10 245 8 462 17. 4

£2 ARAKEFEFGEEK COD HERREHAS
Table 2

poultry farms wastewater with different

concentrations

4] p(COD)/(mg-L™') g WHTEYHRESHS o/%
Aok wk B oz WM OTE®

A 2563 2089 18.5 20.49 12.25 67.26
B 5123 3511 34.1 18.96 4.07 76.97
C 10218 7470 27.1 31.22 7.10 61.68
D 12871 10657 17.2 17.82 10.46  71.72

2.4 FEAEYREBRETHNERR

h B G b AR [R) I ) R B VR B T IR L R B
AW, K A Gompertz R Xt 7 & i B #F 4T
1, Gompertz B HI R g sk R 1

H=Pexp{—exp[ﬁ;—e()\—t)+l]} (1)

XA HAREBEE (mL) ;P A=EE N (ml);
R ABRFEEE (ml/h) 54 HFEEMHH(h) 5
M B EEE R (h).

i Origin 3K {434 4 fORE R K E T 17 R
M HATIERER A, MG ML WA 5 Fixs, B3
Gompertz F % P.R,.A REE R2J‘_L‘.§§ 3.

MR 3 AIE W, R B R X A A
ZMBH=REHNEHENEW . AREREN
10 218 mg/LA}, = S # K (145. 4 mL/h) M1 BiH=R
B(1797. 1ul) B K, KU G HBEATREN H=
1797. lexp| —exp[0.22(8.1 —2) +1]} , X 5% %
FrRgdE—3, BB RS LRERA SEE,H

COD removal rate and liquid components of

BKEHE BN, B R AT A0 B AT AR 57 b A5 41
N ) 5 0 TR R A B Xk T 7 YR
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Fig.5 Fitted curve under different mass concentrations

x3 FAEARYRRRETTEIH¥ESY
Table 3 Kinetic parameters under different

mass concentrations

25 P/mL  R_/(mL-h7") Ah R’
A 341.9 18.9 18.7 0.983 3
B 718.5 100. 4 15.1 0.997 4
c 1797.1 145.4 8.1 0.999 7
D 267.9 32.5 5.3 0.996 9
3 &ig

1) A JE) 5 U8 T A 28 % X8 2 2% K K 8% B i =
AfF—wEm. WABANTEd8&8 TRLHEA,
Hrp# B R R &4 W SHPR M EN R
KL, a8 5 0T SHPR M 8 & T B9
AbPRA AN R, UL Gompertz BRI X} =R B #4173k
KUERE TRERSZREERA -, RN
H=1797.lexp| —exp[0.22(8.1 -¢t) +1]}.

2) ] @4 5 W o B ok B N IR K B R ALY AE
B EMBRERBYFEME. LRERY, Gk
FAKMEERBERE N 10 218 mg/L, R AR &
24 185. 1 mL/g,SHPR 7= 20 h 45k B KAH.

3 RBEWERMHRG =YW UZBRAMT RA
FAETE IR AL 3 A7 kX COD L BREUR AR, #4
AT COD £BRFEER;ARKEYRERET
COD 2= BR FE S 9y 55 22 e B S 38 J5 s/, 72 JR B
B 10 218 mg/L B L B K.
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