20124 1 A N A1 =2 $ 43 % W

DOI:10.6041/j. issn. 1000-1298.2012. 01. 022

it T 75 TR FR SR 40 HA W B B A 7K B i 7= BR i B8

HEE HES OEEW R 8 REH

(L AERIAROL R TR BE, T 5106405 2. ARG AL R 2F 424 B, T~ M 510640)

(FE] I IT 06 M V5 V8 IR S0 0 I A I i A I8 0 B 7= P e 0 o 5 SRR W % M V5 R X A T VA ) R 447
IR B E 10 min Py 35 3 8h 25 7 , A ISV A 0 15, 6% , =2 B2 U2 3 M R B 5 10 min S, W Sl 0 3 M R A )
W o e ] 1 D 5 A o O B o A TR WA P A AL 0 1 KA TR AL, T TR R I TBR 2 S B8, pH (B R 5 4 VR R IR % 1) A5 AL
YA A A o 3 5 AR VR B A ML Y W B g R T LA AR B i Freundlich W5 B 45 O B2 48 A 5 R A 7 0
AT W) B AR R A 0 1 o v 48

KEW : WEMEIEI ORBEW IRAE WM Wk

hES%ES: TK6 SR ARIRAD: A XEHS: 1000-1298(2012)01-0122-05

Anaerobic Initial Adsorption and Degradation of Wood Vinegar on
Activated Sludge to Produce Methane

Jiang Enchen' Chen Liangguang' Xiong Leiming' Zhao Chuang' Zhao Zhiying
(1. College of Engineering, South China Agricultural University, Guangzhou 510640, China
2. College of Agriculture, South China Agricultural University, Guangzhou 510640, China)

Abstract

The utilization of wood vinegar, a by-product of biomass pyrolysis, treated as wastes of agriculture
and forest, has been attracting increasing interests all over the world. The anaerobic initial adsorption and
degradation of wood vinegar to produce methane was investigated by using the activated sludge. The
results indicated that the pseudoequilibrium of the anaerobic initial adsorption could be established in
10 min and the rate of degradation was 15. 6% while the physical adsorption played a significant role.
Physical and biological adsorption was interacted after 10 min. Accompanied by the acidification, the
content of acetic acid and propionic acid were increased resulted in the pH value decreased. The style of
organic matter adsorbed and degraded was mainly on phenolic compounds detected by GC — MS
technique. The adsorption can be well described by the Freundlich equilibrium model. Methane analyzed
by GC technique was increased with the increasing initial volume fraction of wood vinegar. The way of
anaerobic adsorption and degradation on the activated sludge is the new path to treat the wood vinegar.
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1.1 FE#

R R PR TS PR I A T M T AR A S K Ak B
TE M, TR A5 VR I 8] 1Ak B2 (MILSS) Oy 42. 693 ¢/L,
TR R R A7 [ R 2 (MLVSS) Oy 18. 691 /L,
MLVSS 5 MLSS Z . 0. 438,

I A VLS W N LA R, LT &
500°C HAS#RE5C 2 h Br e 4R 9 AR 5B O A FL Y
A, DL A IR S O IR AR
BRSO L B D 12525 1, F A — 2 B T K -
H,BO, (2.8 mg/L), MnSO, - H,0 (1.592 mg/L),
NaMoO, + 2H,0 (0.752 mg/L ), ZnSO, - 7H,0
(0.24 mg/L) ,Cu(NO,),-3H,0(0.04 mg/L) ,

1.2 FEAWR PR 5 B R 36

B30 mL & ME75 8 F 4 000 t/min | & .0
20 min, 2% 5 B3 W, A AL G AR (COD) Ol
2560 mg/ LAY N L& A HLE I 100 mL (3 A R B
AR HCh 20% ) , BT 150 mL L iE i, AT N,
WA ML R N B9 25 S AR O ZE B 4. 42 1 mL
B a7 4 AR B ZE I 40 B BT B R [ A LT O b 7E
35°C 10 it Ik & A% b HE AT B L 5, B oy
160 r/min, ¢ i B 3§ # F 3 000 r/min & L
10 min, 1 5& b 35 W #Y COD  pH {8 LA K2 4 01 K5 i Hij
JE¥ERPERR TR (VFA) & & I H = 3 W, BCF
HE.
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T P 75 T 0T A I VR 118 TR 400 400 R % e A L
Y258 % A 3% [ Thermo Finnigan TRACE GC —2000
B GC — MS SUAA 3% — 5T 3% 156 A 7€, A5 4 3%
#:DB—1,30 m x0.25 mm x0. 25 wm; F2 5T i+
1 S0C AT min, L 6°C/min J 5 3] 120°C , {4 %5
1 min, F-LL 15°C/min FHEZE 210°C , {4+ 10 min; 3
FETIREE 230°C, 233 1 10, 2< He , it 1 mL/ min; £

T E1.70 eV,350 V., i F HETE I 35 ~ 335 m/z,
1.4 WHERZAR

SR E AR B 5% (10% (15% ,20% [t
R A B A HLIE W, H COD {H 43 51 A 693
1333.2027.2 560 mg/L, HA4x il 1.2 45, B 4h
43 BIHE & 500 .1 000 .1 500 .2 000 mg/L [ A i ¥
5 EBAT ALY BT, 43 90 AE 3 P T 08 % g Wi
ARG
1.5 HHAMRM BEMEESE=WH 9 RNE R %

BCL3 1 5 5 4 SR T AT A I, R
Agilent6820 HU S AH €4 3% 400 2, ff FH N, 801, 8
WAL 5 o HP — PLOT — Q, K B 30 m, #F i ff +F
30°C . FAF KIS (TCD) (38 B % 7 2 250°C

1.6 t&
AT AR e fie %
CO - Ct
M = x 100% (1)
C,
b Co  C,—— I W S W B F- 5 s W) COD
{4 ,mg/L
W Bff
_C0 -C, (2)
q= C.
X C, TR G WA T AR MR 2, /1

* A Freundlich | Langmuir , Temkin 3 Ff 0 [ff 45
8 7 PR VLA 15 9 0 0 AR T 9110 R R 2 i 2 o R R
507 FEF AR g 5B COD { C,
MR

Freundlich 232 Ing = Llnct + Ink (3)
n

Langmuir 2 2 L=#L+L (4)
7 04, C G

Temkin /5 qg=A +BlInC, (5)

Kh ko b A B—HE

Qo 15 P E R B 1, mg/ g
2 HERE5SMW

2.1 &SR X ARES A IR &4 HA R B T AR

T P 5 U 6T R I ¥ DR 48040 91 0 [ 7 COD L B
pH E AL 1 iR . A1 0] LA 36 TS
Je FIAR B W 4 fih 22 J5 10 min, COD fE M\ 2 560 mg/L
TREF] 2 160 mg/L, KBS K0 15.6% ; Z )5
20 min Py, COD fH #B 4k +5 7€ 7] — 4> K F. H
40 minfif, COD {H 45 /Mg B | T, ik %] 2 240 mg/L,
40 min J5,COD B I 45 K& B2 T [, 3] 60 min [,
COD {H°H 1 840 mg/L, RES WK% T 28.1% . LA I
G5 RMWY T RV U R B WO R ) R AR
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Fig.1 Change of COD and pH value for the anaerobic initial

adsorption of the wood vinegar on the activated sludge
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Tab.1 Analysis to component and area of the main
organic matter for the anaerobic initial adsorption

of the wood vinegar on the activated sludge mg/L

TRy fb2X R R MRS
acetic acid i fig C,H,0, 495. 36 656.21

2-propanone , 1 -hydroxy-¥3%& P il C;H4 0, 56. 81 34.56

propanoic acid 5 i} C;H0, 45.57 95. 04

phenol 7 fij C¢HO 482.05 216.22

3-methylcyclopentane-1,2-dione
FF 2 A 13 0 e
phenol, 2-methyl-2-H 3L 3% F

CeHgO,  23.30  20.09

C,HyO 92,42 30.46

phenol, 4-methyl-4-F 5L 3 i} C,H0 171. 01 86. 40
phenol, 2-methoxy-# 81 A i C,Hg 0, 315.39 197.21
phenol, 4-ethyl-4-Z, 37 [y CgH,, 0 140. 29 63.08
2-methoxy-4-methylphenol

CH, 0, 113.15  72.14
4-FH 5L i ) K 19
hexadecanoic acid ¥ JIg fig C,¢H;3,0, 172.03 138. 89

octadecanoic acid fifi J§ i CgH3 0, 27.39 18.58
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2.3 BEHFENMABEREFEIEZEFINYHRES
W Bt 55 iR 2%
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Langmuir F55 f) W [ 2 45 € 4% 748 T /Y 384
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W B R 42 % . Temkin 7% Fl Freundlich %I 35 Fij
T AR ¥ 53 1w % BE 55 BB, HL Freundlich #6274 & 3¢
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Tab.2 Isotherm parameters for the anaerobic initial adsorption of the wood vinegar and its main organic
matter on the activated sludge
- ¥ . ¥ Ak . HJ%fT 2-H g 4-H 5L pugol] 4-2 5k 4-HHHE
i T s AW A ENU A AR
k 0.017 0.37 0.007 8 2.13 0.15 0. 096 0.008 7 0. 050 0.098
Freundlich 1/n 0. 82 0.43 0.94 0.17 0.58 0.54 0.95 0. 65 0.54
R? 0.99 0.96 0.91 0. 94 0.98 0. 88 0. 88 0. 85 0. 88
b/Lemg™"  2.57 x10* 2.067 x10° 2.27 x10* 7.97 x10° 9.24 x10* 1.53 x10° 2.33 x10* 1.09 x10° 1.49 x10°
Langmuir  ¢,,/mg-g~'  24.45 11.17 28.25 7.94 18.18 6. 80 31.85 8. 80 6. 84
R? 0.98 0.94 0.91 0.85 0.99 0. 80 0.95 0.77 0.83
A -26.17 -12.79 —-26. 66 -1.03 -19.22 -10. 89 -30.33 -16.01 -11.15
Temkin B 4.56 2.95 4.74 1.17 4.05 2.20 5.40 3.03 2.24
R? 0.95 0.91 0.85 0.91 0.99 0.82 0.71 0.79 0. 80

RE 1L 22 , 3 6 DA ) A 55 A A i ik (2 - R B2 iy A
e R P R S5 0 P 9 908 % T B I ) A AL
RE W Z (8] A7 AE 4 o3 18] B 4 g, LA 1 9 e 3R T
J& T AR A BT & B AE TS VTS U b A I R
FA b RE 1 Freundlich 25 i W Fff 7 B2 AR 45 3 L &,
Langmuir S5 i W B 5 B2 405 B AR . i3 3 2 —
AN B RE AT B 2R M T LA AT Langmuir 55 i 0% Fff 77
TG o X FARBE N 5 , Freundlich (Y 4H 5 R E 1
Langmuir {9 ¢, 17 H. Freundlich #5281 4% % 3 8 & A
FHlE A Ut BLY XA WL R O BT, K
Freundlich J7 L &5 I, KBS Freundlich 4§
IR EERME 2 iR,

AL AZ W B Ao A, T T 8 0 A T 1Y DR AR
297 53 W B B4 30 T 22 V2 WA, AR IO O AR A %
BU I B Y AT AL A LR 5 2o B i R AR R R SE R R
e p o ¥R o Freundlich J5 #2 v 1/n — R 1E
0.1~0.5 ZI[a], R bt 25 5 E ATl ad 2 mp, 3%
TN AR ME AT o &5 SRR BT, T RIS YA KA SR
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Fig.2 Isotherm parameters of Freundlich

for wood vinegar
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T4 YR X A TR A I R e e 2 N A 2 7 H e A A

AN E T R R
3 ik

(1) ¥ PR 75 Y8 X6 A T W 1) DR 480400 0 I o — 4>
ARPL Yy B, 76 10 min P 35 3 3h 257 47, K B )
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I, pH A BT R
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