ERNECI R U TR W) Vol. 11, No. 1
2017414 Chinese Journal of Environmental Engineering Jan . 2017

ik K 000 3% % JEE K R R K T ™ 1R 14 55 )

SRR, B AR AR, AN, AN

TLIRAE RO BE7 B AR B IR -5 PR T 52 BT, Al 38 A A T P A= RE IR T 2 ) A AR B 2 WL I S 36 3 , i ¢ 210014

v )

W OE N TR SRR RS A K R R AR, A E R O OB, AR AT R ER A E SN 0.03
0.05 1 0.08 t - m KM 5 10 .20 F1 30 °C 4047 T 525 3 £ K f# B2 {k i COD ,SCOD pH {H % % 1 I I B 4 i A
AR L o 25 AL R R AT G S B X R A LA K A SR R o B S R RE R SR S R AT L K R R 3R AR S
L, 5K f# R fk W COD [ SCOD U & M g 17 i 5t ik 3 Wi {1 Ay BsF 1] 55 1E B, (876 [) 45 A B s g #8555 3 e RS AT TS 71
T } w5, A8 R F 42 5 K R BR AL W COD (SCOD 1 VFAs ¥ B 5 F FF 55 S 8 X A% FF /K fff 7= 82 7= 40 1) A B RN 5 5 52 i) B &, S FF
ZRTEHNO0.03 F0.05t - m AL BKR RS R 2R G Lk 75% UL L TN ER LT RS S R, A AT A N 0.08 t -
m 7R K A R R R LT BRI 2R T, O LN T R A R 8L 11 d R RE A N TR T R W S0 12 d S, R RS
Ab B K AR TR A VR T TR R e A 3% VT G T 5 ek BB X R AR A AL A K R 4 R ) B A, K R fk Wi COD ,SCOD Al pH {H 5 i B
BCIE FE R R v X RS A A ML K i R 8 TR Bt 4R T AT G A R R R R K A PR R R W I AR O T 5 S 5 S
IR FERR = KB R o MR N 30 CHd K F= TR i B s 76 5 d A AE , MR EE Ry 20 CH, 7K A 7= 2 s 8] 2 11 78
ARG,

KR R KRR B IR 1 R PRI I R

hE4SEE X705 XEkFRIZES A XERS 1673-9108(2017)01-0522-07 DOI 10. 12030/]j. cjee. 201508169

Effects of temperature and compaction on hydrolysis and acidification of agri-
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Abstract  The effects of temperature and compaction on hydrolysis and acidification of agricultural straw were
investigated under laboratory conditions. In this study, wheat straw was used as the material. The bulk densities
of wheat straw were 0.03, 0.05, and 0.08 t + m ', while the fermentation temperatures were 10, 20, and
30 C. The contents of chemical oxygen demand ( COD), soluble COD (SCOD), and volatile solid acids
(VFAs) and pH value were analyzed during the experiments. The results showed that a high bulk density of
straw was unfavorable for the hydrolysis of wheat straw; a higher bulk density led to a lower hydrolysis rate of the
organic matter of wheat straw and longer times required to reach the highest contents of COD, SCOD, and VFAs.
However, a higher bulk density of straw means a larger mass of wheat straw in the same reactor volume, which
leads to higher contents of COD, SCOD, and VFAs in the hydrolyzate. The composition and content of the
hydrolyzate of wheat straw were also influenced by straw bulk density. In the treatments of wheat straw with bulk
densities of 0. 03 and 0.05 t - m *, acetic acid accounted for an absolute majority of the hydrolyzate, with low
contents of propionic acid and butyric acid, while butyric acid and acetic acid were the main hydrolyzates in the

%, The treatment of wheat straw with a bulk density of

treatment of wheat straw with a bulk density of 0. 08 t + m
0.08 t - m "’ involved butyric-acid-type fermentation, which became propionic-acid-type fermentation after 11
days of reaction. The propionic acid content increased throughout the hydrolysis and acidification process. Tem-

perature is one of the important factors in dissolution of wheat straw. COD and SCOD contents and pH value of
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the hydrolyzate were proportional to the temperature. A higher temperature was beneficial for dissolution of organ-
ic matter of straw. The activity of microbes that can decompose the hydrolyzate of wheat straw also increased, re-
sulting in decreased hydrolyzate content after five days of reaction. Therefore, the appropriate hydrolysis and a-
cidification time was five days.

Key words agricultural straw ;hydrolysis and acidification ; compaction ; temperature ; volatile fatty acid
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ZREWE TILIR A R B # B /N2 S i 1, KT, T30 XUB Ak 25 o S50 B 22 7% T 9 it & £ (total
solid, TS) 4 86. 74% , B A MUK &% E N 48.87% , B A &8N 0.86% ,C/N Jy 56. 83 ; 3z Fh ¥ I H VT IR 45 4¢
AR BE S A S G IR A TR, N R R IR W5 W, pH (B 7.70,COD 24 1 494.50 mg - L™,
1.2 SBWHZE

TEAE RT3 LSRR N AT AR 6 LR N B 24.5 em, EH AR 22 em, T H
B 17 em,
1.2.1 RHEEZESEKBE TR R

W S 6 FHARS AR N AR A (] 5 52 B B A FF 4R, A FF IR R A% O 55 20 em, FLAR 18 em, AL IR E 3 4
b B %E R B AE AR 25 EE 43 8 0.03 0. 05 F10.08 t - m 43 5l 150 250 F1400 g( &5 ) b 3R %R 19 A
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JEEWREA. B RTE) S d R R R4 0.08 ¢ - g et R
m AR T SCOD ¥ Ji 15 5 AT 48 5 0. 03 A1 0.05 t - L e
m Ak P ) 25 B (P <0.01) . {6 /K i 7 Pored e
R REFF TS MR 5 604 W B B R AR R (b) SCOD
FEA R b B, & R RS A TS Wk BE R Y Ab B OK f# TR B 1 K@% COD I SCOD iy 75 ik
SCOD ¥ BE AR 55 & Fig.1  Changes of COD and SCOD content

DL 2R R 38 S A1 5% 552 5 X6 A6 A o A HL in hydrolysate
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3. FHIE 3 AT, 45 Ah B G AR AR ST, 2k S G Bl e T S i, 28 ok 0..03.,0.05 F10.08 t - m
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Changes of TVFAs content in hydrolysate

during the experiment
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Ve 1 5 K i I RE ICIE [ o
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K3 662.80 mg - L', ZJ5 A8 B AR 10 C A AL 3 COD i 2 i 2% 18 14 i i #a 35, N SE B 55 1 R iy
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FESE 13 RILBIWE(E, Ky 3 304.53 mg - L~ 2 XM MR A, PT UL, % FF /K fff 7= 2 o % 5 T 3 A OE HE, FE S
FFH R P BT B R R TR K S BR AW 2 J R 5 3 . 23R 45 IR, 30 °C ) b BEUK i Wi SCOD ¥k JE2 i
T 20 Cp kb HE, 15 IR B K iR AR AT P A W R 3 sl BRI 2L, 3 R SCOD R R

6000 10 4500 o
——20C ——20C
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4500 | ~
i S 3000
M on
2 3000} 8
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S S 1500}
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B ) /d i) /d
Bl5  SCat Bk iR COD A4k &6 SEi i B oK i SCOD iy 728 4k
Fig.5 Changes of COD content in hydrolysate Fig.6  Changes of SCOD content in hydrolysate

during the experiment during the experiment
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Fig.7  Changes of pH values in hydrolysate during
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VAL T R K R R AL VR Th VA R, KR TR AL U ORP L B AIG , T9 R & A X S 15, (B30 J5 201 , B 25 K
FRALAR R Hh B WL ¥ K RIS N 2Z 75 FF A LA 7K i v o R B B B A1, /K A = R 1R R ORP {H 3% 7 14
i, IR & f B 2 3, X 5 COHEN 25 R 5y 45 5 — %,

FERS P AR ff P PR AR 2 b RS AT AT ML K A 05 11 S5 5 1 040 1L e IR B A W e i Bt A T) B A7 7, S8
W45 19 SCOD ¥ B2 2 — F LR /EH Ja ry 45 5, SCOD ¥ B2 14 fin 156 B i v B LAFS #1 B MLV K fig s o 3, R
Z WL AL o ff e Ak o AR 38 B T R B v TR R R A N AR T A KR TR AR W DL R G
A K it TR AR 77 0 0 T2 3 P X o7 4 SR B 30 °C B b B SCOD ik B 7 S 86 1 5 0 09 484 i £k
P A 2 5 MR L f R B 285 X SR AT CHO 252 R 2T % i BF F 485 SR — 3. 1 IR Rk
fifp 7 R R R O O S e M PR S S A TR K e R T

pH {F AT ] 422 S5 WK A 7= T 1A 22 PN TR WS- A 155 50, /K Fff r= T ik R pHL (B3 &7 a8 AR 35 A R - AL 1
YRR P2 TR o KRR W, K = WAk 2R pH B AR 7 25 A7 XA WL R koK it s e fre AR AE
ARSI rh Y R R R K A R fb W pH B ER 7 GX T R RO IR E R R T R G N UE s R I T RS A
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