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ERWEREIRE, AR ER R A LG ) %
A mFRE, HH AR S PR R AR
PRI, TR WA RS ERT T
AR o] 3 Lo S5 A B S o 25 S B 0 IR AR A B 5
M. BRI, ST PR LT B m R H R IR R
RIS ER AR DUAHSARE.

FF e, ASCLUR JFHR KK A e
JECE, 3 TSR BERHE BIL BT B2 o] I E o Jo
B3 O i) 0 7 DR AR A R ) P B R S i AR
BN, LAY A [ B IR B A e 7 A B AR £
SRS SHE.

1 #E5h®
1.1 FEAbH

SCER R AR BRI A TR R, &
B AR . R . BORFIRNZEEE. AT ikt
Bk, gl fR], SRS AR T, SR
J& Bl /N A L LA TRE 420k 2~5 mm A RIIR,
FRIGHEE BT 4 CHOUKET TR L. K8 ER
SRl e NS (b= N UNE FN 7y s T il
NFEAY), WFRE, ARG TR,
BT RSP R, MR E 7 R B b
IRACFRA MY R A TR e v ) R B, KRR &0
FERFER 100 CRALIE 30 min, LLRIERME, &
W HFHET 4 CHRIKFE SR, BEEEE .
AT SR SRR S 1
*1 BEESHTEE. OKEETRE. BERRNELSH

ZH BRI K AR

TS/% 18.36+0.19  94.61+0.26  7.63+0.18

VS/% 92434021  84.69+0.19  94.36+0.21

pH 5.63£0.06 - 7.12£0.08
Wi/ % 18.24+0.11 - -
HMEE/%  24.18+0.15 - -
WKL EY)/% 43.68+0.17 - -
TC/% 53.84+0.18  36.57+0.19 -
TN/% 3.04£0.09  0.63+0.05 -
C/N 20.67+0.21  58.32+0.26 -

T: TS AR s, VS SRR LR A TC AER; TN A
M1 T LUE R, BRIk C/N AR, K
B C/N LB, KRR 5 K8 A T IR A
HEBEREIIHT RS C/N, LI RME A Kk,

12 ZBREXE

1 DR 2% A BRI v T8 AUANES B
HA. VAR 8 L, AR AR AR M 5 L.
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#NE pH [HTEZMEIN RS, RNV =Sk H
FERERIEE.
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10 BRI DI,
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1.3 FER&H
R B0 7 30 2 T a8 b [ 7K 9 IR S = B

BHEL G B FAC B S IR 28 R, M8 BT i3 5 /K
eI AERA] 6:1(LL TS iHBECH, FH R AR T
FUkE G, FERAEEEE LT & R 9
4, mildws Al. A2, A3, Bl. B2, B3, CI,
C2. C3. H, A, B, CoulREIRAE LN
5. 10, 15kg'm>-d"', 1. 2. 3 4 HRERF A
10%. 30%. 50%, BARSEE 72T 2. %4
Bl SHEERHE VS B 6:1 SRR, FEEHRN
FE 1 PR R RS, BTSSR R, RS
BITE 24h, PR RS, KSR &g 24 h
k(& & B AR BeE HE Y Eh — Ik, [

x2 ZWARET

eGSR (kg m®dh) IR %
Al 5 10
A2 5 30
A3 5 50
B1 10 10
B2 10 30
B3 10 50
Cl 15 10
C2 15 30
C3 15 50
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A R 2 B T [l L BEAT LR, KR IR
BEREN 55°C, HEhiiEessdi E o 400 rmin’,
SEg SRR PR SRR E-Switch B84
B, I LI AEAH RIS N IE 3 AUPATIREE. R
EES AR B =S 8D RGN & A5 7B 1k
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SN HHE) B RE A 48 h.
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SRR R B R EREEXESRIE. H A3
4 B3 HBAHGTA 15kgm™ -d” SEIAHIFER,
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P8 AN 1117 Ga st
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SCOD RRMEFALIFR P AN S ENE
EiRbR. RELBEARRPHRK LA REARS
VIEFIEAAEAE, EAHER S VRAs Z R /BT
B, R LR, it SCOD v LAFRAE
KRR AR B, X R
BIRIRE L ARG NRED T m R
IS S FEREESRIE.

ERA LR 2l e, R4WN SCOD & &l
IR A g L 4()Fr s, TERTERT, &
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R0 [ A WL AR A i S B VR T Bk
ARV ALY, REENE) SCOD iRk B R
T, VT 12 h B, REEN SCOD &k EC
ZEPEIT 45000 mg- L. EKT% 12~24h P, SCOD K
FEFRFEE TR, XA BT R%E NI REMAEY IELE
WA RSN, TR T REEMRIEEYY. 76 24h
i, HERPIRL R KRS T SCOD I, JGHHbEE
YRR >, R4 SCOD ¥ X —k Tt
5. TERTRG N SCOD W EAMEal LIE H, A
[ AL AT T IR LBE RGN SCOD IREERY
oM S A, A ALl s, SCOD iR R,
XG5 HERE Mg R 2 EIRE KRR 32h
ZJg, SCOD REFFIA TR, Xt FinfEa bl
T ) 1 FE R T AL D T A v G R R
AN FHAbA, C1 40, Cc2 4. C3 4. B3 AKX
A3 ZHiY) SCOD IREREIEIFA R, HHIRELT
BRI, 4G E 4b0)FIE 4(c)FR, H VFAsFIZ
RIAEE, HpHMEMEZR S0, KH~EHEI
TR VAR B N 32 21 = EE ).

H1 T pH {EL S350 B A R A TR P LU= S 4
i RIhER, RRELE RGN EESE. W
VFAs #RE 250003 248 pH {8, JFH VFAs 2RE
Kttt EE Y. & 4b) & & 4(d)
JER T AFEA A ARR T, SR LR
48 h By VFAs iR} pH {HA8(k. BEEORHSH
KRETERRBEIRE SRR &Y, RiEL
FEd R 7o KRBV, A VFAs iR
T, RS pH EDRET FRE. 4E 24 h S PRHElR
Ja, A1 4. A24H. A34H. Bl 241} B2 ZHf) pH 1
BREEEF, TR M T REY R 1) NH,
R T ER BRI, Rl B TR R A L B
ISR, REGEH VEAS WREEFRTIFES, Al 4H.
A2 4. Bl ALK B2 Y pH EFHREIIHZEE
TREREEA, T A3 ZHI) pH {ELIRGE T FE, dBHIE &
SGifaEtE IR, IE 4b)HE T LIEH, A3
20, B34H. Cl14H. C2 41} C3 4HAY VFAs iKELR
LA TFEOEIRGS, HASN pH EBEZE 5.0 LIF.
IXFHH 15 kg m™-d AEAT LG B2 SO%M
L& h R R B A VR &8 T,
MR KRB, R&MH RS

ERE AN SR, AAFERETEA
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(] Eli ]6 2I4 52 4I0 4|8
K e8] /h
Bl 4 REXEIFES SCOD RERE (). VFAs iRE
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R EEREZ s, TR AR, SHE R
W R BRE AR, IR EG A 50%11) A3 2H % B3
HI R EAE M G GV, vTREEE A&
P A% v ) S SR B T O T LR, &
MAYNEZRRSRERENNAZER. &
R F A RE B o 40 5 e 4H i N 5
BIAS TR R 25 1A AR, SCAS4H A N pH 1H,
e R ECHAR E B RS, DR S IR
WA A EE R, G ERHNER
T, FEE BRI O EIKE P R A R T, &
AL AN R LS R AR N AR IR E R
I, FRFEEGS R A I .

KRR, REFCEUAESE
KT SR NEIR b, R EEAE
. W%, TIRAINIR, Hrb AT R4
KEErE S i A A, RN BRI S AR A L T
AP R, Shen ZFPOENT SRER Y 54 T
WRESE IR R, RS A A& FE
VIR 538 = S A7, Yasin 22 UBFE T RIE pH B T
KB BT RS R S AN T B SR R, 2R AR
B, 24 pH {HIET 5.0 &S EB0RIEMFFHSA
PR R KRR, MRS TR, 45
HE 4@ KE 4b), HERF &AL KR E SCOD K&
VFAs, XF R Gefa e it l AR 20, e el i
0] K B RS R SRk O 078 F M T e i, ]
TE A B Fur 2 [ A L 2 (o R 9 i 2 i,
X5 A3, B34, C14H. C2 41k C3 AR
TR RARAERS B, PR A 3 09 A B Fer £ el
FoR PRI 4y . 45 A1 4(c) 2 4(d), 10
kgm™-d! AR R 30%MIE &, R0
pH {HAERFFE 5.540.1, A FRAET7E0 pH {H
JEHEIPN, HAZSRRERRERN D &R

3 HAitS5#E

R B EIR 5K P AT IR AL A B, i
S NT &AL, BRITHERVE AL er 2 e 3 L
I FEERE IR, AR BT 2 e

(D)FEEHE LG g7 S ol L R v, ek
AR KRR, SECGRSEN SCOD f VFAs K
FEAL TR KT, ARGk h s, AR
iy pH EERE 2 3.0 Zof, ARITEE R KR

Q)i ER B AL A ST R E N E
RIEE, 15kgm”-d" HHLGG SRR EIRE
XF) 1000mg- L' LU, RFENIREMEDIER A&
i RGHE s Z B B, (=S8R KPR,

G)TER E R ML far b R & B R b, 4
LA 38 [ 3 L T R R R P AR 10kg m™-d!
BERFE AL LA B 30% 1813 L A AR A SEB: A
AR, HRITFEAER 80946 mL, AR A&
7 35.83%.

TGS IE, A EHEK 10 ke-m™-d' bk}
FHLATT K 30% 8] 3 b B S250 I, pE— %8
AP SRR AT T AR RS R R TE L,
FIHE A A R, HE—P 9T 10kgm™-d!
R AL B2 30% BITREL 554 T, RGENERRAE
AR, LA R o IR SR A R
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Effect of feed organic loading and reflux ratio on hydrogen production from
kitchen waste and water hyacinth fermentation

LI Zhexuanl, SUN Yekanz, DONG Zhiyingl*, YU Junxinl, LI Bingl, HU Tiantianl, JIANG Li'
( 1.School of Civil & Environment Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
2.Cixi Branch of Ningbo Municipal Bureau of Ecology and Environment, Cixi 315302, China )

Abstract: The co-anaerobic fermentation of organic solid waste can produce clean energy gas and hydrogen so
as to achieve the goal of resource-based treatment. By setting different organic feed load and reflux ratio,
analysis is conducted on the changes of gas production, hydrogen content, SCOD, volatile fatty acids (VFAs),
pH and ammonia nitrogen (NH'-N) in the process of anaerobic hydrogen production from kitchen waste and
water hyacinth. The results show that high organic loading and high reflux ratio can lead to the accumulation of
VFAs in the system and decrease the pH value of the system to less than 5.0. The effect of organic load on the
co-production of hydrogen by kitchen waste and water hyacinth is greater, and the concentration of ammonia
nitrogen and SCOD in the system is positively correlated with the organic load. When the organic load is
10kg'm™-d" with the reflux ratio being 30%, the system has the best hydrogen production effect, the
accumulative gas production reaches 80 946 mL with 35.83% of the hydrogen content. The results of this study
are expected to provide reference for organic solid waste recycling treatment.

Key words: feed organic load; reflux ratio; kitchen waste; water hyacinth; anaerobic fermentation; hydrogen
production
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