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Abstract: The effect of intermittent NaOH solution treatment on anaerobic digestion with Spartina alterniflora was studied by batch experiments at (35
1)C. The pH, volatile fatty acid ( VFA), and biogas yield were analyzed under the anaerobic digestion conditions. Efficient biogas production was
observed at a TS loading rate of 6% . The rate of gas production during the first anaerobic digestion process was 317 mL-g ™' TS with a methane content of
71% . To improve the gas yield of anaerobic digestion with S. alterniflora, NaOH solutions with varied concentrations of 4% , 6% and 8% were applied
to the fermented S. alterniflora, which was then subjected to secondary anaerobic digestion. The rates of gas production in the second anaerobic digestion
were found to be 262, 276 and 282 mL:g ' TS, where the methane contents were 72% ,72% and 69% respectively. In comparison with the first
anaerobic digestion process, the gas production further improved by 83% , 87% and 89% upon intermittent NaOH solution treatment. The present study
demonstrates that enhanced gas production can be achieved using intermittent NaOH solution treatment.
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# & (Chung, 2007) , B )5, ZEL I8 LB . KR K
BORE WL LR T T 5 K T AR E I
P 3K (Z=hNAK,2005) . $ESEIT,2004 4FE B ARKRELETL
A8 E A B 150km’ (Liu et al. , 2007). H
FHIEKREEAHME N AT BT, s mH
BRALHEE WHHESEEERT "ERE,
H, BHEKEHBRET I RARDFHZ— (B
H%&,2006). $F X EAEKRERRARERHEIMAES
RENBEE, NI RABWBHEMMAHER, UK
B “FRA B H. FFREB (KM %,2002; &
BEOBSE,2007 ;47115655 ,2008 ; ZE4441 %5 ,2008) 38
HRERKBEEEEREFLIBEIRF EMAAX
MEEN —MEBENASER, B B AERL
AR IR o) R
ATERBARGERRERREATEALE
FFAR,ERTHIRBENE R P EERHETH
SEFR T B (RILEF,2006; BR)4R,2010) ,fH i F
REFTERFERBOBB, SH MG S0 8
B EWREY RS MEE R ER. Bk, &
SO AR A 1) 8RN AL B89 75 v, B A NaOH %5 W %
EEJE R R RIMAL BT KRR, B F—K K
BOREBETHRIAIND, ATIXXTA TR A
B AN AREFSEENAE, X RBELR S
pH EFE R AR (VFA) MM B S HT R
G, HFEARRE 2B NaOH BRAHEH
FEREN KRB EW, BTEATHKRER
AHEATERILEATLBERS X

2 R A% (Methodology)

2.1 EB MBI

2.1.1 sEBRAH HEXKERBHILHIHBHRLR, T
BE(KERXN2.0cm ££47) #5F,TS N 36.69% , A)
ERMEEAR(VS) N 29.80% ,H C.H.N BN
37.11% .5.92% \2.58% (LA T¥ K it). LKA &
YRR EH LR R HELE, TS B 1.55%,
VS 4 0.6% ,pH 3 7.36.

2.1.2 EBRFFE BEHEKE 206(ITYHE
) A S00mL & BEAE N EF Y, B RKE Y
TS 2| 6% ,#6(35 + 1) CHRBRZH T HITRELEREA
RELE, —REB BB N 20008 S EFILE,
e RBEJG IRRHE 60°C T, B 36g R BE/E R B 4
FIFH 4% 6% 8% I¥) NaOH 7 ¥ 300ml. & ¥ 4b 78
2d, K BEBR MK R )5 A 300mL % BEBAE N

EF Y, TR BRACR R TS 815 R 6% #47 —
KR BE, WA BB JF R 600g.

AEREHMEER(E D) WA DR —4
BRAR, KRREBRERBEE (35 £1)C,BWEER
HRW ALK

ERR

1 RRERTEE

Fig. 1 Experimental device

2.2 fAF B

DHIKESERESK, BHWESE. TS
VS R ASRHEST EEI E (APHA, 1995) s SAH i
X (Shimadzu GC-2014) F F 43 #r ™= S P 09 B e &
&, f1%4 5 Porapak Q (80 ~100Mesh) , {# fH TCD
A%, AN RS, RAHFHHN 30mL-min ™' ;1
¥ pH fH M % pH i+ 1 € (METER 6219) ; i1k
WAE 4°C F 12000r+ min ' &.0 20min 5, B _EE R
FO045um MEEGWELR.FBRMTRISE
(Shimadzu GC-2014) , a3 TAEH&KM &SN N,, W
P 40 mL-min "', H, % 3 % 30 mL-min "', 25 S % %
37 400 mL-min "', S 4L = I8 B 200°C , & W 288 BF
220°C , HER BT FR,55C £ £ 4min, R /5 LA
5C-min 'HWFAEERTZFE 195C , {7 £ 4min, FEE
# 2uL; C.H. N 5§ B R A E Elementor Vario
MICRO JEZE 4r 4TI & -

3 IS4 2 (Results)

3.1 REARBMFAEXAN

B2#idT —REBM _KRREFSENE
6. B 2a 7] LUR i, B KRB — WROR BE T 1
HES BB TR, 215 9d BERMKA. LBATH,
HFEEREDHE LYK EEL, =P RREY
S8 A HLBR B4 BB ST AR TR WLER MY AR B
ERAVMMEEHE dARMHEAR. HH
NaOH % pH {5 %] 7. 0 &, =< & JF f5 B 32 [ 7t
HEAFK B %, FFH 16d BB RFHMHE 25. 3
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mL-g ™" (LA TS it). B H 18K B F 3k Y 5 4
FAMBILOABB L, FKEBEERZEZET
. BN, =S BN 0.6 mL-g™' (L TS
). RS EERESB P ARE N, =K EE
EhER 454, KBS R, ER=KE RN 316
mL-g”' (LA TS i}). B#E CCH NS BHMESE R,
ALY FRABLFEMBR=EHER
HEFGRETEERENER S FHFEEHR™
S B ( Thanakoses, 2003 ), H 2 % 4+ * X X
CisrsHay 1,05 o N, S B K 711 mL-g™ ' (L VS
) AT UERE R ERRENREEYHAR
K 54.7% . FERIWAH(T1mL-g ") 5K H (316
mL-g ) MZE KK FEREFZAREXFR KA
A Y RRBRIMBIER, X BB FTARRE KW 4R
TWESFEMNALE, T, B Bk, AREE
REFMT A REBA: Y %4 (Chandler, 1980) , 1 H.
TEHEYHRER P AT REXNGEEZMLTLER
AR #AEF (Ghosh, 1999).

ME 2b AT LUE H, W — K E B S )RR AR
BB 58K NaOH B AL BIEAT K KB, BE A
BOEEEAER. X EEEH T NaOH FHEE
M(OH™ ) W T RERE FERZMAYFHERZN
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Fig. 2

Biogas production by Spartina alterniflora during the first

(a) and second (b) anaerobic fermentation

ERGSRE, HEBI AR FEXMETEESB
PAGPBSER 43 ff, T L3016 40 M BE B Bk 45 M AR,
VRTAER LAEESREREYHEME
( Xiao, 2001 ; Clarkson, 2000). &3 4% .,6% 8%
) NaOH AL Bf5 , “ WK RBEEE 2 M- RR g, 56—
WY WIS 54,8 K=K H %7 NaOH HE
B 6% bt B AESE 15d, NaOH Ji & 43 $h 4% M
8% B, W™= S W 4 B 4 25d F 18d. iX AT BB 2
B F NaOH [ 2 B K R R U KRG EE
LhHy, M NaOH R & 43 803 & W AT 88/ 4 — & 1
Na"fi%l. &3t 4% 6% .8% NaOH b B 5, “ K %
B2 RSB 4 B 262,276,282 mL-g ™' (B4 TS
) E—REBNEMERBEESE25EBT
82% 87% .89% . Bi%E NaOH [ &AM, =K
HEBEHARRARLEWRS. HH 6% f18% NaOH ¥
B, "R EXEFHARBK.
3.2 RERBIPRHAEWEA

—REET R ERATAIME 3 xR,
ME 3 hal LIE W, BB R, B & B 7 R BT
I5d RIE, AR 60% ; KR R S BEEW AR,
25 ~50d N, BERERE TSP E£4G. REBE RN
FhiaRAess UL, SNFRRESRN 1% , K
AL #E S Yang % (2009) WHF LR — 3. — &
NN (SRR B %,2008) , R BE W pH fH MK, &4F
FEPHESR TR, —HK4AeRSERKERN, X
AMARBAHMER B KR8, FEREM
MRFREH, X FEERFRES THA
B ZBR A — S AL S5 S, B LA, B B K B VR
WZMKERS, TEIIPP RS EMRE BEF
MERENREMZR& LT, SETRENE
BETRE. H4% .6% 8% NaOH 43 j 4b # — K
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Fig. 3 Methane content during the first anaerobic fermentation
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REEEHERSET REE, HP LSRN
2% 12% 69% , = H#HERK.
33 R pHERNXAAE

BB RS ZEBRE pH HIELERILE 4.
M4 mA, REAH pH TREER. E—REABEP
(F4a) HRAT—EBENRRREAR, BHEE X
BT, REMPRHAT B RAE. £ pH BBB/K
f5(4.89) 5 NaOH BB W pH £7.0 |5, R BER
# pH 4218 B 7,15d )5 pH AR E K E,
BiEhE . ZEERRERET AL, KBS RN REE
BN 2L AR R R4 8 NaOH 03 )5, £
WAEEES ,pH 7258 5d AP BRME IR R 18 L7,
EEHMRBEEES ,pHEREET.0~8.5 Z[H,
REBRAAR(E 4b). G2 5 2 BA VY
(EM BEHES) . UaRENY(FER . ¥94%
RE)VAESBRENH(RER LT, E—KE
BN, REMEYEEFRARAZFBRAEIND M
BoUABENLY, XEYRKBREEER, A
5 WAL ; KR B FORL Y — IR R BEJS I B
B, FEHASATRBENY R— RS EE
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VY B EER TEEREN KRS ELEH, X
BYFKBRAEERS, RESRE -BASHHA
A8
3.4 KRB VFA B EA

VFA fE R REEY# AR B A BGRMARFEH,
BpTat R AR ML VFA IE D BR TEE
VYRENBEHNES BSHRTHLALR
VFA i35 4k. W S PRTLLEH, F 4% M 6%
NaOH 4L B Uk, VFA 7258 15d 35 B i 04 {1 (287
339Tmg- L") EHBETRIAZH A TRE. H 8%
NaOH 4b 3 #4 JFt, VFA 35 B 55 i {4 (4292mg- L")
A EIER 48 25d, 53X AT RES Na” M A % &
MREZERP, BROREFLEFERBAKPE, REH
RO E.

—&— 4%NaOH
—o— 6%NaOH
—a— 8%NaOH

T T T T T T T T
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REERH /d
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Fig. 5 VFA during the second anaerobic fermentation after

NaOH posttreatment

4 i (Conclusions)

1)H 4% 6% 8% i) NaOH Ab3 — WK K BEJ5 I
HAEKRE FRHFT_KEAE, SRR ARIFXN
FEER BUERE TSHWEHRFSEE-—RKEAR
FIERE L2 BB T 83% 87% 89% .

2)—REABM_RABHNEEKREHRAER
FHARSE, —KEABEREENT1%, 43
4% 6% .8% NaOH Lt BEW R KT E S H N
72% 12% 69% .

NE—REBH,HAT -EHBRMNHEAR.
ZWREKREEF, pH HBEREDENAEKNVTEEA
Bish, VFA R A B KRS, K b R H
AL

MECEEBM . FXE, 5, A4 TEAFRNEFRFK
4 2 89 3 % L 4. E-mail : xzluo@ nju. edu. cn.
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