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W E RATEREBEARURBESECAIRY AT LR, WEAFTS (20%. 22%. 24% F130% ) 544 T 7™
AN B, 1B IE MY Gompertz A5 7 HE 1% %5 47 3 #0145 48 o I7 3 & W b A v 1 7= 0B O (R*>0.97 ), BRASIRAEM TS
2%, W 15dJE, REVCA R BT, RV IKRNAEEREEIMS, WA YRS 5BR TS 22% 41k #
T8 J& N Lactobacillus. Ffi)5, TETS &tk 22% W40 T, W05 X #E & HEAT ], 25 R EH . W 0.05% 1%
Pitets B E i m AR, RRK BB A RN 29.66 mLg™' (TS), XTI 1.29 £%; S5k 0.05% B, 6k
KAL G YR R AR R e, I8 E 43.07%; EAGAN S FES =AW, W B2 mfl =g, & 5 A & 05 AE

PR B b T AR A, BAERINE R 0.05%; &b 3T & W= S Fe o T IR A Kk i, 32 2500 IROHE oK ol & 19
FEYR LR AT B

XA BREER TERE; A5 MAEWREE; &0 R

B b ot —F0 o T AR ALY, BEEs&E. WIES. ERMESFE SRS, A
USRS R B AT A3, W) 5 JES e AR T, 3 R E R B S Y. ISR R, B R T A 2 R AN
Dbk, BRI A E R . RSt FRE AR A B B B B2 9000 F5 e N EL
BEKIVE B S, R IFAT A A B R 7 B E AL H AR B R b B 5 SR S HERE
L ke, PR BERI ARG S, L rp BRAE R 9 DL B S 30 B8 YR (=] 080 1T 4 DA O 2 Ak B 28 B 7 3% (1)
HAE Rz —Pl,

AR KA KBS R —F =), fER—FoR BRI, SAA E R RVE & Tois G 14 s
HRBE I PE RENEIA ) 142,35 k)¢~ P, EALAT L Ak TARVEYIREL b B, HLASURBRE 7212 K,
REfE S AR FHE, A7 BRI E F W5 i, Rk, I 4 o 3 BR A R I ) AL R
AL T 5 MR AL B, R IR S B T AR I R0,

EEB R R AR AL T, R MNARR TS SRR 9 R (TS<10%). LT3
(10%<TS<20%) AT (TS=20%) 3 Fhl7, KR WEAH L T HoAth 2 o7 XA GRS, R~ E &
D RS K RARFNIBAT AN AR A (HF B AR — AN R, BT REEE T SUIRES R AT, &
AWK B, WMAIEEZE, BRG], XAERY 0 A FIT R My i 22— RSl [
B, fERERBESEER T, BT AR N ESE MBS~ W R8P O gk

Y %5 H H#A: 2017-11-26; F 3 B #A: 2018-03-27
EEWME: BEXARBFEESTMIE (51508230, 21506076); E K EHE 2RI H (2013BAB11B02); A B HF K A&ETH
(172106000030)
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T J5 B RO A R 2530 i i A AR A B A, XSS A AR AE S BRI R A AR . ik, A5 HE
X A A FE SR U 1, P O SR R AR R IT T WL, H H T 2 T TR Uk AR,
BRTAEBELEF I EHTHAL W GHFFCERE, W5 Y8217 HAb #0153
I Z NN 2-1R Z e R B (BES) REME A 25 i) ™ R B 1) v e U130, iR T At B A R A
A g7 A . ZEBEUCSRBL, &5 (CHCL) REWE X R Y P~ MR B 7 Ak — s I 3l 1
M, BBERMEN0.1% (KR H0D. SR, HU 2000 K BT A 20 7 B 7= 208 1 7= A= 40 i
1M HLIE 204 2 N 1 LA S A s M= AR e o SR, LRI AT 45 1R 38 TRV UK B () 25 1 T 3RS
), TR T B AR S TR 0 1 17 900 19 R B A

AT FEAE T B BERI AT, AT AR 2 [ R0 48 ot 4 3 T R T AR R = S Re B 52, IR 58
SIS TIOR8 JoF 1 3 R AR T R I AR R AR RO, DU SRS B B S R IR B, v B B
TR B i 7= SR R AL B R AR, [FIRT 204 T S RE T2 Hp 1R R 40 B -5 A A ity e T 7 ) R 55
ARG B o
1 #R5EZE
1.1 #E#YMERY

SIS B ()4 T b S BB VR K AR R aE, WER IR B RLIR A N LR L R H A E k. 4t
WRSE G, HHATRRORS, T B G A5 . RS YR B8 TG T A o LTI PR A R B,
HNIREFRLG R, SLI T AL EE (120 °C, 10 min) PAF0H] P2 B GE B 1096 1, #UEERS7E (37 1) C
NE LA, AE ARG . BN RS R e B A B LR 1.

£ 1 BEBIRAEMRSRISHK

Table 1 Parameters of food wastes and incolum

TS GREHE) / VS GRE) / (VSITS) / AR A EAR COD (FH) /

FE & C/N H
" % % % CFHE) /% (P /% (gg P

B 5 17 3 22.73 20.89 91.9 14.72 42.13 22.16 1.21 6.63

ISR 122 9.5 77.87 9.14 — — — 7.25

1.2 KWEE

G B SNV AR B A R E 3 M . RN IL, BT (37x1) C
R R A B, SRR R ALY, BRE e B R A GZ-120 BB KB B HEML.
1.3 LWHE
1.3.1 RE) TS &4 F A B8 T £ 0 = S e AT 2

LI E 4 N A E R, TS 205N 20%. 22%. 24% 1 30%, 8] s NS N TSt Ry
3¢ 1 R BRI M, REFSHRBE RN B FEAR R E 5, RN EITIREREEA
S, e Nk AR ORI ER IR, BEREE RN 60 remin!, R MR 6 d, A H BURE 4T AH
KABFR BT
1.3.2 &5 s B B BT R B0 AR

18 1.3.1 SR fE i R I TS 22% W= A Mt Re e of, BB R IMFEEI R, HCRH TS 22%
A AT ET X TR B A AR T SCE R B 4 DR INE, 7308 0% 0.05%- 0.10% F10.15%
REAHD, LIRMFAFR 1.3.1, MBEY S d, & H BT A 38 A8 4T
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1.4 WRIEREFE

FERBEATATACEE, BRSNS 28 7 K3% 1 10 ELBR S, IR, B850 5 B LB AT F8 A il
E, S VG KT IS IRAS I 7)) (CI/T 221-2005) w5 i:7) Bk AL & ¥ AR 13157 23 531 K%
IRy B 1 AN Folin-y v HEAT M 78 COD K A AR R AL Il s, =R s K A HKEM 25 TS,
VS KA EEEIT I E; pH KA pH MM E; C. NRHILE ST (£ elementar vario micro cube)
AT E . ARG E KA HABE GC-2014 SAHAEN 2, RHMKSFHENEE (TCD) K& TDX-1 il
FE, AR, FERE DR ARSI 2835 B 43 99 9 100, 180 AT 180 °C, #H/S NE . WU A 3 & B 77 W) K
H H A i3 GC-2010PLUS “SAH 38 A g, KA KIEE AR 8 (FID) J¢ peg-20m (i A%,
T, HEAE L RE AR 0 2 2 43 ) O 704 250 F1250 G, BN E o

X 1.3.1 SEI6 A S B Ji O FE S E 4T DNA $2H, 4% 8 MOBIO 5 77 + 3% DNA 2 BURFI & (PowerSoil ®
DNA Isolation kit) 775147 DNA 25, $2HUE B9 DNA #EATM 7, KA 5149 319F (ACTCCTAC
GGGAGGCAGCAG) F1806R (GGACTACHVGGGTWTCTAAT) 4T PCR ¥4, #1452 s i PCR P44l
Ak )5 {8 A Mlumina M ACEEAT I o
2 FBR5RH
2.1 AETS U TEFELIRTABESSHAETAR
2.1.1 RE) TS §e4F TR B 238 T A 8 = 240

SBAR ZR I TS 2 &2 5 AU 9= A — DM EER R, B RERT FEAF K TS &4 F
BEAT YT A WUBL IR IR AT K T AL BRI B, TS 5 B0 SRR R 7= & RV B R 23 A R
[R5 ] o

B 1o, & 2H I SR AR AL A R N I H

15 d AR, BRI R T . AR 2o

TS T, % BHH T W b R Bk i nsf 4

R, Hob TS 2200 R AR AR, TERM o 0 [

HEFF R 1S d IS BRI 21 92 mLg” (TS), 36 5 150 T
MR AE 20% - 24% 1 30% 41, e K B A & B 1251 ,

5P 17,63, 1039 A1 7.68mLg? (TS). HfkH L 0 -

TS & RN 20% BB EI 220 M, BOKBBFEAR ¥ ol e
WBEZ LT, T4 TS & R — i B o
SRV TR B, 0176 — 5 90 B 4 4 4 o T s s
AR R R R L, 2 A 10 4 S P o TS 0 a2 oS 0
HR BHRE T 5 % WA HUR, 15 2 (8 % i — (R AR

TS L 2 7 S T S 1 R H 16 07 15 £ 1 TSR RE

Fig. 1 Influence of TS on cumulative hydrogen yield

W, SRR N BT B8 . TR A S I A TS A
BN 22%. TYAGL %P1 sEEG SR B4 TS & 8N 20%, S5 AW A4 RS AAF, X 0T #842 iHsL i
() S S5 B Pl P SRV R T 38 R P o s 87 % 4 PR W B S50 78 S L IEAT 1) 1.5 d J HE B, TRk 31 g8
JG, SHMBER AR T — @& TR, X 3R 7ER B AE 5 RN AR R 172 268 7015808 55,
FAER R Sl %, RMHEENS, MaERNMETIdERF-AREHET PR, &
BH B S REAAR 2 N P SRR A TS, O IR T 1k

1& IE 1] Gompertz J5 2122230 0] DLFH S 3 IR 480 R B It R v iy = S OB, &0 5 R 40045 e % B A
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AU S R AE IR B[R] e K A B A K P A
H= P-exp{—exp[%()\ _n+1]) (D
X HNREBEE, mLg! (TS); A NS AEBNE], d; ¢ ARMNBETEE, d; PNEKRM
FEEE, mLg! (TS); R, ARATEERE, mL (gd) 75 e=2.718 28,
& 2 AT 5, % HEME IE R Gompertz 77 P24 & /5 1 R2AHI KT 0.97, WA IE Gompertz J7
T2 R B a M 0L & 48 B B 3 T R B =G DL, WL = AR . BB KA PAE YN 17.26
21.38. 948 A1 7.08 mL-g™' (TS), ¥JEHLPRMER AL, TS22% H PAE&E, 77 i& TS 20% 4. TS
24% M TS 30% A1) 1.24, 2.26 F13.02 %, VWU NAAR TS & E#NE 22% f5, A TS S &M E
Tt R R AR SIB T SR N A ZEA KR, BITE 0.27~0.29 d Z (i), M E K= S %
R, LG50, TS 22% HBR A EE (2138 mL-g' (TS)) A& (0.999) fm, {HH &K
KGR EA S i K, FAEAR T TS 20% 1 TS 24% 41, X Al RER T £ TS N 22% %14 F B4k
ZT DAYE R R KB TR O P2 A PR AR B B AR R RSN o TS 30% LA 18 2 BAN P2 AR IE 2 B K A R
B S H AR, VTR AT, RN R ZE. XA 2 MmN ER: —&
BT RNKD & EEAR S AEDRGEERT:; 2R RTEELSSSECENRLILER,
T 6F 2 R AAR Z 7 A A A P4
#2 BENRRETAEIEPONNESH

Table 2 Kinetic parameters in anaerobic dry fermentation from food wastes

SB2H A P/ (mL-g™") R,/ (mL- (g-d) ™) Md R

TS 20% 41 17.26 63.36 0.277 0.998
TS 22% 1 21.38 53.28 0.294 0.999
TS 24% #H 9.48 64.32 0.278 0.983
TS 30% 28 7.08 43.44 0.287 0.973

2.1.2 RE) TS §A4F T 2B 538 T A8 7= 24K £ 69 A BE % 254

2R 6 d RN JEANE TS SR AT T 48 B by 3 T 7 S AR FR R Ak A VR T 5 A () 4H I YO
B P A 70% AV IE T Bacilli CFAT 5D F Clostridia (KR ZF AT B, BEW 7 4 2F 11,
BRI, V5 e 28 ik T A BE S5, BE A% 7 A 28 MO AR W] DLAE A7 8 oK, B 2 R IO SR Z N ISR A i AE )
25, 4 HILE WA TED A Clostridium sensu stricto~ Clostridiaceae unclassifieds Clostridium
X1Va 1 Clostridium X1, $3)J& T Clostridia (BARZFHAAFED . BRILLLSEL, TS 20% 419 Bifidobacterium A
XA E16.1%, Hp 3 HIBRMIE 3%, HEE MK R TS KI5, Bifidobacterium A75%F = FE A
Wr F£A%, TS 30% 20+ Bifidobacterium F%¥ =F EEF& & 0%, 168 Bifidobacterium AN Re{ER =1 TS 644
"4« Lactobacillus TE TS 20% H H AR 3 FEAUA 0.4%, THTEH A 3 4 AR R BIET 13%, JuH
1E TS 22% 20 HAH XS = B 5534 74.4%,  Lactobacillus Ffi %5 X BAK 2 TS T, 5 505038 In 5 BRI
g, Ui ol B A K TS A 22%.

Lactobacillus (CFUFFH)D, J&T Bacilli CGFEFFE), WAAET RKEMGE. it P, geas R A
HENE ZERE. RREEE NI PO, JEHIE, Enterobacter,Bacillus 1 Clostridium 549 ]
DA &, PR AR 8 o by o S AR R b S R I AR I R T SLIR AT B R, U AR AR B IR R
FEEMR R, Lactobacillus W AP RE 72 &, TS 22% 417 Lactobacillus F13%¢ F 1A 5] 74.40%, 1% 5
FTHA&3IH, S5HEEEHENIR 3, W Lactobacillus & ZH K EE S HE. FN KM, TS
20% A1 Lactobacillus F1X$ 3= AN 0.4%, Ui HAE TS 209% A1) 3 277 A, 27 50 vl Be 2
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Clostridium FITAEY) . & H T Clostridium T4 100 -
Wy AE R BE 4y N 52.00% . 16.90% . 66.60% F
79.30%, TS 22% A" T Lactobacillus 5 4 44 %} o e
LA AT, T EOIAD L AE P AE = B R, AR
RIMN, Clostridium T AV XT F 52 L ILE TS ol
$& = 1 8 0 A, U Clostridium T AE W) RE 15 §
B UMb 3 N TS B T i

R, AR AR, Clostridium B0 REAS  © T
S FE = IR B AR R E S, Rtk Bk '
R R AR 7 )7 2 BT — AL 7 4 2|
Jot B 3 R AR R AR R, T b EE, mTHE -
7= R 41 10 B0, (L B b 2 1 T e R A ) INNRISSH==N=
R e Z R T R R S Y R S » 2 samn
T AT W T T 2L R &5 K TR I B R I B R 3k ik Others BB Clostridium sensu stricto

v Thermotogaceae S1 M Pediococcus

R S B IR LI SR B, R AT PLA N R R P 2R 0 Clostridium X1 O Lactobacillus -
AL A 7 £ % 14 149 TR S 1 = i X1Va S o
22 WSTHRERT ABOBET iy
2.2.1 T EAF & 0 = AL K2 AR

Fig. 2 Microbial community structure

MK 3 FTLLE H, X FT 0.05% F A6 1)
KA ERE S T HAM 24, K 0.05% 5
I B K R A IR $) 29.66 mLeg™! (TS), Hk
M2 X B ZH L 0.10% AT A 0.15% AT, %
YH A 43 59 2 22.95. 6.00 A1 5.70 mL-g™' (TS). [F]
i, M T 0.05% & A5H, HAeSHBE KA
B AR H H B I (8] 35 )5 o 1 2% B 1) st
A R B 0 IR AR T R AR 3R PN VA I ST R 8 0 R
I GE R —E B EIE N, BRSO E s
N 0.05%, X5 4K R 5T 45 R — . B3 G R
Sz A R PL, 0.05% @454 B a8k Fig. 3  Influence of chloroform addition on hydrogen yield
P G IR DL B P RE A, BRI M RN, BER7EERFES 2157 mLg! (TS), FET
27.28%, T AN INEAG X AL R BE T 18.21%, 4R A INEBIL 0.05% 5, & &1k B
SR AITE B XS B 1K 30%, T DG o 1 G0 8 0 B X A S AR R AR T . I BT S 2
— T RE R, WIS, ERSAA FR N B FE LB S BN G B R, a0t R SR i e
B 4 R U
2.2.2 B it A2 WP B KA A R E AL DL

A B R A L S ARG OK A A S AR SE . BROK A A AR G T B 8RR
B G WAE R, TR REAN [ B FE R K AL A 2 R S R B0

B 4 %8 o hr 3 PR AR R T 7 AR RAE TS NG J5 B /KA & ik FE AR A G I, %% 4HL7E S BT
U6 JE R R N B K AL A 0 B TG T B, X E T s AR R B KA A 4 4 T A A A i A P A
T RN T HE, Tk — 55 AR DU R s 10 B8 R =2 R VRH oK ity R B = %) s AT 3

30
25

20

—=— X g
—o— 0.05%% 541
—a—0.10% %4541
——0.15%%{ {541

FRY AN/ (mL -g™)
I
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3 d JEBRAKAL S R B A AR W A T T 42, 5 2,
IR, N 0.05% SN FEROAME. | wh\ oL eoosn
% 2L 10 85 22 WK AL A 0 B R 25 49 5 39.33% ER o o
43.07%- 39.87% K130.06%. LTI %I, RE=4A A
BRI 0.05% ST, TAAL 2 IR0 HE AR s ol
Berd, HS AR R R 0.05% J5. 1 % Bk 2 nf
KAk 2 190 W A 2 5 25 03 T 0 380 0 7 16 & f
U B 7 VR FEE I R0 R R A 2R A 1D 0 R A o

U P02 T B AT % B R e

e B KON SRR A2 DU %) B 8 W AT AN [A) IR K4 A SR BRKA SR LA

S5 RS R PR LS A IR 5T b R T, A Tk Fig. 4 Change of carbohydrate concentration in reaction system
N 0.05% I, FRAT B KBS HE R, SART LR 45 R AL

223 R AR PR G R E AL L
BB RA T REZEAR RN E A RIK L e XAl —o— 0.05%4f41

[ —a—0.10%% 541 —— 0.15% % {541

JETE & N R AR ORI BTk (B 5) .
TR A 2 A A e R R, 4 &
F5E S HADE WL B AR N8, K T A D
J5R A KR /N G - R R K T LR i R
I, A2 R B R R PR R P s
I 2 B AR A R 433 11,05 15,77 7.58 i

HE /(g kg™)

771 gkg o Horh 0.05% A7 4L BE Bk, bt 3 | ) 3 s 5
HELR 1.43 18, HoAx 2 IR TR R4, k] i)/

K5 RNk R EE BRI

Fig. 5 Change of protein concentration in the reaction system

Wy A0 0.05% A7 RE 8 e 1t 5B A 2 v K
I AR BUK NPT YE R S BB T4

100

v nE kg 0.05% 5, BT e 1t i 2 ol

B0, FEOUNAR R N KRR RS, H ~

3R R e E S N1 2 W

2.2.4 B it A2 ¥ SCOD sk T AL L L:;( nof

] 6 9 IR R 5 ) SCOD ¥ JE AL L. T 5 wf
51, 76 2 S A 1R, SCOD Wk i R 45 26, (1 22 18 Tl ST S
AR TR KR TAER ST B, & o orswa,
JF 35 3 A BRI R B A e N e TR LA, R B 0 ! 2 3 4 5

. e s o S it 3] i fE)/d
SCOD ¥ J5£ 7E J5 B TR] P 3833 484 o 1) % 9 45 1530 ff 6 R Z SCOD W ML,

FAR R T KW P I K I, 16 R B Fig. 6 Change of SCOD concentration in reaction system
JFEGMIHT 8 d, COD IKE SR FIH#aH, x54

WA ESE — B RMGRE, &40 SCOD K78 64.33. 93.14, 58.82 1 71.47 gkg™', AHLL
SNSR>S T 44.94%. 109.84%- 32.53% Fl 61.02%. ¥ 1 0.05% F A4 SCOD ¥ JFE 1w & e K,
se X B 1.45 £, S5 E QR E B S — 8L XU IN 0.05% S 45w A AL K
fi, XPe A B RBEER . TN 0.15% S A7 41 SCOD & 5 48 hn % v 1 % HRZH, X AT e i T ik
FE ST AN I S RER R P AR T R RIE L, S EBOR 2 T MUK N AT AT L S AN e
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el

S Bfig, AT 45 SCOD 7= 4= B A,
2.2.5 BEAR F PIRAR K 3 KB4 2 4 A oL

TOURH 2R ity I 7= D AE DR AR T 7 A0 R R A S B R G P TR AU R AIE AN B AR B R 4 R AR AL,
AN 5] B VBAE A i i B = ) A B AR RA N AR R R ALY, B 7 R MNAR RN R T
PR AN T R B S YU A i A T P DI BE R AR e BRI 7 W0, B LRV R i R = £ R 4
RN T IR, HASH CRRAT BRIKEE 2 A 5 A K i KB~ 70% VL b, FF6 T IR YR BE M)
FRAEDSY, SRAEEFFSELO YN T IR A R W 2 7 Al e B AU R B 2 — o Wi 7 3 B 0 47 9 A L
BRMNARRR IR T LA TR, RN FE S A BN LR AR P .
AR R SRR E A LR A A, B 7 R IR AT 0.05% ST 2B AT BR P A B
FO AR AR v R B e e e i, #Wm T 2 A, X5 RPOGEREFERE R 8, AR R R
0.05% S5 LLIRA A v R EF= DI 3% o0 7= Soa = B N oK, H AR, TR K A i &
B 77 ) e 2R Ty 3 3] 5,750 6.87 AT 17.90 g-kg™, 23 B XS MR LAY 114 111 A0 1.14 5. Kk, &
HI10.05% 1A SATT XT3 AF 2R B 5 P 7= 400 1) 7 A A AR 3R FH o

6.0 8
55+ 7
~ 50} =~ 6
%0 45+t &D 5
o 2
@ 4.0 % 4
§§ 35t fé 3
N 3.0, 2
25} 1
2.0 1 1 1 0 1 1 1 1 J
0 1 2 3 4 5 0 1 2 3 4 3
i 8]/ [ 8]/d
(a) ZERHETE (b) TERHFE
0.20 - 20
g}
~ @
2 =
® £
) il
& X
= iE
X
=
&
0.13 :
0 1 2 3 4 5
R fa)/d it [l /d
(c) NERURE (d) FHIA I K B =k I

—a— XWRH —o— 0.05%%MH —a— 0.10%FMH —— 0.15%% i
Bl 7 I AR 23 30RE AR o A 2 7 Ak P T A,
Fig. 7 Change of liquid fermentation producs in reaction system
WEFE IR A I, AR N 0.10% 1 0.15% B, LFRWFELE R N BEAT 1 d J5 TF 46 H I 210

TFEES, XA S ] SRR R N BRI BE R B T I, XS KA D B R AR AR B
SCOD RAM R — 3. AR, FAKRNEAER T RIKEIE 6.2~6.9 gkg! Z A, FW T ERH ™4
T A R U070 I 7 A B S P 2 S, O T I 4 B s T R I SR RS I 7 AT RE R
XF 7 SRR A A T A E
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3 &g

1) R NAR Z A [ 0 2 B b T R B A B B R . TS 22% H7F ) AT 1.5 d 3k 159 %
KEB AR 21.92 mLeg™t (TS)o ARSI 1B BT ] R = SR R, 50d B I & B RN 22%. TS
22% A Lactobacillus FXf FELE] 74.4%, maEmTHR3IH, SHEFEREPM R —5, U
Lactobacillus & Z AW F E =AW S .

2) WIS R B BB R B AR A R, AR 0.05% 1S RS B R N AR R I8
Mreas, KRR EELR 29.66 mL-g' (TS), RXIRAN 1.20 5. HEMHRMEBT 0.05%
G, XA AMEIER, BRAE TR B, RERNEGRIMEN 0.05%.

3) TE B b3 T R = R & AR S B R (R A2 ok A &, SR INESN 0.05% B, Bk
KA E VI B R R B, TR E 43.07%. 8 AT K SCOD ¥ B R B H B ik 35 . 8 Jo3 1y 30 T R g e
SO FEE T TR B R, B AR R ui KPR N SRR T R, EAIRINEN 0.05% B, LR T
P 01 YRR R i R R = AR P 38 B v

S £ X M
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Hydrogen generation and its adjustment from food wastes by dry fermentation

GAO Changhui 2, HUANG Zhenxing 2, ZHAO Mingxing '"**, XI Kezhong 3, SHI Wansheng ',
RUAN Wenquan '

1. School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China
2. Jiangsu Key Laboratory of Anaerobic Biotechnology, Jiangnan University, Wuxi 214122, China
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Abstract Hydrogen generation from food wastes by dry fermentation was indicated, the different TS contents
(20%, 22%, 24% and 30%) of the reaction system were compared, the modified Gompertz model could be fitted
for the hydrogen generation from food wastes by the dry fermentation (R?>0.97), the optimal TS content of the
reaction system was found to be 22%. The cumulative hydrogen yield decreased after 1.5 days, and the hydrogen
consumption phenomenon was existed, microbial community structure data showed that dominant microorganism was
Lactobacillus in the group of TS 22%. Subsequently, the chloroform was added to inhibit the hydrogen consumption
under the TS of 22%. The results showed that it could significantly increase the cumulative hydrogen yield by
adding chloroform of 0.05%, and the maximum cumulative hydrogen yield reached 29.66 mL-g~! (TS), which was
1.29 times of the control group. The degradation rate of carbohydrate reached the highest value of 43.07% when the
addition chloroform was 0.05%. It was found that chloroform could not only inhibit the hydrogen consumption but
also the hydrogen generation process, the appropriate addition concentration of chloroform could improve hydrogen
generation yield from food wastes by dry fermentation, the optimal addition concentration was 0.05% in this study.
The fermentation type of this dry fermentation from food wastes was the butyrate fermentation type, and the mainly

liquid fermentation products were acetic acid and butyric acid.

Key words  food wastes; dry fermentation; hydrogen; microbial community; chloroform; hydrogen consumption
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