ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

N
N
N
Vol.38 No.

HRRAERERHRAR L £
4 & M & HiR




w % # 3 #38 % 11

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2017 4611 A 15 H

H &
KA AR B EAE SIS P YHEBOE ST R e 7K &, Andre Michel, & & , 5K i, Rk, KAT A, B, 448, & ok #9 (4447)
%?%sz]”"()“J%I]j:f@,ﬂ}ﬂlﬂl@Jﬂ*%iﬂﬁifﬁﬁﬂﬁﬁﬁﬁ%{?&ﬁp l'ﬂT;%U ............................................................
.............................................................................. E/Ex Afﬁﬁ jEJx/gi X'J@, f/_f\%’ M, A (4454)
SRR T3 T R PM,, T IC U B AE FISIEAFHT  +vveeeeeseesee et
............................................................ ERKAR TR KR A BkE R XA H U X A §9§(4463)
H N AT PM,, | BRI AE BT ++oveveereesesssssesssssisise SR X 2, D P (4469)
Ty Nl LU R L o IR et L e | N 3 TR T T LT LT T PP
.................................................................. GEH TF KEE, B, ARG, KEH, B, EREE(4478)
BT — RIS Y R S TR ) BB AR E I v v v eeereemmmneeeemnt ettt ettt et e
--------------------------------- XS IR A, R, MR, KR R, BHE BT R, KA AR, 348 (4486)
Eﬂmﬂ@%ﬁﬁ%%ﬁi?_ﬁ*%Mi%m{ﬁﬂ&/ﬁfhﬂ]*ﬂéﬁ}?ﬁ ...............................................................
........................................................................... AR B WEE, TAR AL KBE ,E B NG (4494)
BRI T 5 IR BT QLR IR AT L 0 AR oo JEAXINERG, BB w6 R, R B (4501)
AR MELR R R DU H i S AR AR PPy -eeeeeeeeeeenee KA BMAET, R E DL, 7B K, % L, RIEZL(4513)
ST HOERAE R E RN IS T RO TR RIS oo AR, KT, KPR, B, HAE KB, E(4525)
JE TSR AL RILEE IR ZE wovooveeeneeneeennens Kot R E B RN AL AL R H(4537)
B X K 24k AR TR LA <o oveeeeeemmmmmm s W B, B8 {%ﬁéﬁ W, AE (4546)
ERTNE T UL DB IS SEb (9 A 53 o RO b, A T, BRI B, B AT (4553)
AR FEIRS T EE TR IITGI -+ veveeeeeeensnin B R K B, 2R (4562)
VISR K 2 25 X B IR R A R RESE O BN BB o veeeseeneenennnees WA T K, EHT NG KR (4570)
TR S %o = 128 X 0 Y 10 ST AR B 32 A T AK TR BT [ BN wvvevveermmmmmmeeemmmminneeeenii e W, % 9% (4580)
B 1R P MR R ML ) AR SRR ILARIEZR <o vreeemmmrmmmmmm oo Hgg,;\ﬁc B4, k# R YH(4589)
IHAREN 5 TR GRS TIGIHT oo Fu s, 0 A, oA (4598)
REEE T INEBAETE ST A0 FT AL - ooverrre e KIE ZhM, EEE ZHHE K5, # F(4607)
P -5 L D A5 Yk U R LRI R oo cevv e E B ER, K5, TH%(4617)
FRPITAC BRI ZBRIK P IGRI( V) e AL S L, IR, T BT L, E o B (4623)
nZVI/AC EA*1*4XT7KEP%%EU£[§? ............................................................... j}%‘_ﬁ @ﬁ}}] ?52 ﬁﬁ%lk ﬁ,%ffi(4632)
VA AP IBRAL R AR BIRII «--eveveevennnnicncns %%ﬁ% WO K S B BB DR (4641)
XS SBR A )5 RMAE KOS SREIIIE -ooocoereenocemnensiceenee W R R Z K AEE, TT, %A (4648)
ik BT 1] BT SBR SRR A AL SR AT R RN oo x!J?z YA, AT, R B ER, A (4656)
NG CAST T A Ak A S A LRI RE S oo D E i, AN K, B, DA B S (4664)
FEIKALFRT™ CANON T 2 /I wovvveersreesreesnesniieesiie e ?/f‘,iﬁrﬁ] 3:415@( ﬁiéﬂ %?4%,3&%&(4673)
SBR AL [FURLAS RS V515 TR A SRR TR - veoeeeeeeeees Gk, EH, IR, 2, D, 4 B (4679)
R R R AR BT TR IR R TE IR <o eeeeeeeemmme e FHEE,EANA,H A X(4687)
[R1HE B s S B ST 5 R B T2 e AR A BT TS AR, e vvve e e et
............................................................... Bl TRABRE BIR KW, KNE , HARF,KIN(4696)
B AFe( 11 ) EDTA-NO/Fe( IIl) EDTA PEAUE IS BAFHE R BMADBERSIHT -ooeeeeeereeeeeenes E, 7 7, B EK(4706)
SBR RGBSR ML RN SR E UL ARG -eveeeeeeesenessesnns BRI S, T8 2B B (4715)
LR HE LT PP R IIREE oveeeeeeee HEH HES, EBE, TN KE, BHE(4725)
OB T A X B R IRE VS SRR FOE G oo W, KBS, e, RET R, K, K (4733)
RV 6: 2B YIMEROT A IEE SR --eomeemsensees T G5 KA A 2R (4747)
SN RRAE - SO A R G T A P EQINN veveveeeeeveceenne A, RIER X SR, 80, # Y (4756)
1 BRSFER P SRS LAN T DK (105088 S5 BB ovvveveeee ESHRE T AN 2T RS 3 m%#mm)
TEPLE T 11 4 PTG B 2 T R BIOE B UM R 2 cvevverrereermneeiiei, Mok A E R B, T (4774)
RELIL DT R ) YT 1 38 7K R TR 1 T €O, . CH, HERGE B HHRLII <evererreree
.................................................................................... AL )| B BEH A, AR, B (4782)
MO 35 XL R -G A 1T CH, N HERLAGREN +vovvvvvoeneesscnnennos EHR L RRA, B RIUH B Y LK (4790)
@ﬁﬁ]— I_H:L%%gﬂﬁké/?m LAE | RTE TG R AT, veevvrereereeseremmmeeii s JE 3, P T(4800)
AR ATEAF IR S T R B AS AN ATREE oo RAEK, PHE, 5 T, 20 (4809)
RIEASPBEEE T UV-B 4RSI 2 R LB EALIEI oeeeeeeeeeeone HEE TR MBI 5, PR (4819)
R N PG TN STl AT SRS RAWHOE T EEE, T F(4828)
) B SERRE AC T B AT R AL A 5 IR ACIE o ovveeeeseessenesnsns Btk B R R, R R (4836)
J2 R S TR A ST VS YL - SR AL RE B BRI BAMI v evveeererensemmseie i %m ,%fwfﬂﬁ , ik (4844)
AT AR IR B S XS UR Y Cu, Pb A Zn AR M KRG B PEERAE <+ vcverrmre e
.................................................................................... u{-%’ggﬂ g&%gﬁ gﬁ;—t XJ%;}: 7H:J§7E(4850)
S 5 R 5 TN B L A I RASE R - vvevoeee e ET WL NN S i (E DR H A (4860)
SPGB RRIEAG O B S AR, ovvoeveveeeeenenieene s A, AR, TR, B i, A, TR R, K 4 (4368)
L B HE AR AL Fh B AL B 800 GHG %ﬁ%g.ﬁ; ['] ....................................................................................
--------------------------------------- PR, A F R (R TR, 2R R LW, KA, KB, ¥R (4874)
F/M J HRT XSGR B R R B A o ooeeeeeesonsooss BhomE BEE E R ERE A AU, B 4 (4882)
}Ifﬁ‘%?ﬂt{nﬁﬁfm‘ ﬁ*ﬁﬁ/%ﬂik ..................................................................... Iﬁfﬂ:F‘, /\;::\ku 51;@ 1%)4&(4889)

(RBERLFEY F R T 0] (4462) (REERIEVEIT S 55 (4672) = H(4647, 4705, 4789)



o538 B 11 ) 7 1% Bl 2 Vol. 38,No. 11
2017 %11 5 ENVIRONMENTAL SCIENCE Nov. ,2017

F/M X HRT ¥ REBEWIRR AL E~SHI =0

2Rt LI AR AR R IRA KT B S A

(1. A ERHERE N BEIRBEE T, o ERb2EBE ] PR BRI E S SRS, )R B AR IR AN ] TR R IR T T k5 I S SR
=, M 510640 2. HERFEHOR I FYORBEHORERE, 70 215123)

WE . PR ESIR AR, B T R SR AEARE B (0.5, 0.75, 1.0 A1 1. 5) BOR[EIK 5B HTE (2, 3 14
d) FRFEarERe. 45 RRM M E M B (0.5 A1 0.75) I, &K 5= B Ik a) F AR B gk e A, HAEK S s B iskE o 3 d
4 dﬂfﬁgffzﬁijiiqabn MERLE S (1.0 F1 1. 5) B, AT AR e i S A kﬁ%ﬁ*ﬂﬂ%%ﬁ:ﬁ%ﬁfti MEML
Bk Iyt BB 43 5502 1.0 B 3 d B A) 3R A5 B Ak % 277 A A0R, K m A7 & 2 MO 3 S8 B S & 400 o 451
mL-(L-d) "' F1(186 £29) mL-(L-d) ="', & &M H K& };ﬂ%’%ﬂz@lﬁifﬂaz(u VS ) 439 133 mL-g ' Al
(27 £5) mL-g™" AR EFETL20% ~30%.

KR RER I B KIMEREE,; S5 H

FESES, X712 TEARIAEFE. A XEHS . 0250-3301(2017)11-4882-07  DOI; 10. 13227/j. hjkx. 201702091

Effect of the Food to Mass Ratio and Hydraulic Retention Time on Hydrogen

Production from Fruit and Vegetable Waste | =] i

LI Biao"”, KONG Xiao-ying', LI Lian-hua', LI Ylng YUAN Zhen-hong' 5=SUN Yong-ming'*, LU Peng mei'

(1. Key Laboratory of Renewable Energy, Guangdong Key Laboratory of New and Renewable Energy Re%earch and Deg,@fopment
Guangzhou Institute of Energy Conversion, Ghinese Ac‘ddemy of Sciences, Gudngzhou 510640 ,-€hina; 2. Nano Suen(e and Techﬂolqu
Institute, University of Science and Technology of Chlna, Suzhiou 215 123, Chma) Y 1 }
Abstract; Semi- cofitinuofts biogas production from/ frult"dnd' Vegetdble waste by medlum temperature anaerobic fer—mentdtlon was.
conducted: Hydr‘ogen production under differeit foodffﬁcrﬂorgamsm ratios (F/M 0. 5 0.75, 1. OJ' 1. 5) and hydraulic-retention tlmes 4
(HRT) (2, 3,4 d) were investigated. The re‘%ult% show thatd +n the case of a smaller E4M Value% QO Stand 0.75) , not all HR: @tage%
were conducwe to the contlnuoua production of hyd,rogen however they were conducr{e to producmg methane, espe(lally when HRT
was-3"or 4 d. Wontinuous hydrogen productlon was v1ableJ When the F/M ration was reratlvely higher (1.0 and 1. 5) , however, this was
not ¢ du(‘;ve to the prodU(tmn of methane, w1th almost o methane production detected in this process.. A F/M of 1.0 and a HRT of
3d pz‘ov1ded the hest conditions for continuous hydrog@n produc th_n-"from fruit and vegetable waste. Meanwhlle the highest and average
daily/volume”of hydrogen production were 451. 2 mL- (Led)=" "and (186 +29) mL+(L-d) ™" respectively, whereas the highest and
average hydrogen production rate of volatile solids were 133 mL-g™' and (27 £5) mL-g™" respectively. The hydrogen content was
20% -30% .

Key words: fruit and vegetable waste; food-microorganism ration( F/M) ; hydraulic retention time; hydrogen; methane
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Table 1  Organic loading rate and hydraulic retention time

during the anaerobic digestion processes

RS /M @jiﬂ'ﬂ e (OLL_I;) ., HRT/A
0-~28 2
1 0.5 29 ~45 3.4 3
46 ~60 4
0-~28 2
0.75 29 ~ 54 5.1 3
55 ~75 4
0~11 2

3 1.0 1235 6.8 15
36 ~62 3
63 ~93 4
0~11 2

4 1.5 1235 10.2 125
36 ~67 3
68 ~85 4
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Fig. 2 Biogas production during the anaerobic digestion

processes when the F/M was 0. 5
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Fig. 3 Biogas production during the anaerobic digestion

processes when the F/M was 0. 75
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Fig. 6 Concentration of VFAs and pH values during the anaerobic digestion process
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