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B B EEEREKPRIRENRBESTEEMGHE Bt ZURAEHR, BaCl,2H,0, Ca(OH), K& B4
FELIVE O R DR K D AR BR B SAT TR B, F 404 T TR AT ERRMAR AL FE & COD fAEtk, RN, thatrit
BT I EN S R W, EREH: 7 500.0 g FEEEREBEKT A 8.0 g i5MR, HERR AKX 80.0%LL £,
B e BiF, Bt Ea ik 437.3 mL/g. 7 500.0 g B E RS BK, HBIE S TE 4B BaSO, Y5 FALRH:
Bl @0 70%H4k 22K BaCl,2H,0, 882 ERMMER, RIFESENA 4832 mL/g, PSRN BRI, R%S4&H
T, ¥sin 70%HKy Ca(OH),, BRRIRtLAEEIMER, BiF=KEWIE 436.6 mL/g. BB AEEEREIRK, 5E
HAPHIREER R E 0w, BT R R BOK AT A, RSN 451.0 mL/g, ZXHEAE 293.1 mL/g B 1.5 %. &
B RR WP S REHER A 70% BaCly2H,0 > Sk BN it > 8.0 g #E MR IR Fft >70% Ca(OH), > %t B4,
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WEEBEKRE—FERE. SEEREIEK,
R UUREE A BBV E =R MBI . B4, 2014 Fp
ERFE TR BLN 1000 77 &Y, B4 1t HEEREY
oA 12~18 t JR7K, H COD (chemical oxygen demand)
& 80 000~120 000 mg/L. FH#HIT KA, &MiEK
AHIEEMRSR 28~02 m®, EFF[EHLA 2812 m’, R
I REfRORTT R ) B, IR AT ISR — e IRETE A . TR,
B 2 WS R K R A BN B R AL R — B R Tk Bk
KA RIE 2 2,
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KEg, W—EHRZAFRPIHRRS . X FIHRTEBRXT
RERBEMMEER, FEFYERK. 2R X
Y ERE . AXEEHRIT T YBRALE T T EE
TR KB BRAR B L BR R EISR, Hath TRKB
VI rE S R .

TEPEIR Ry 2 FLEE M, D AT DAV B 8 28 T R IR K
HHEE. REBR, EHEBAEX coD #HATHRE, ®
W J5 S IR E 7= B 4t ; BaCly,2H,0 AT LRI R /K 5 R
BRAR = P TTIE, HERBRRN RE KB H],
BHEHELSIIANCE, BM#E S Ca(OH), F UL 5
W= I T /K CaSO,, FEIKRIRIE BRBRAR XS R
SHLEME, FEES5IAFETF, ENELERE
H; Bk, FAENZNE&EE T TLURBERKH
A, BEREKPEE, TUSHREBREEE~Y
FRALYITE B FeS ULIE, HEREKBIEE S LT
BLE, RASZHERKENRRBRENRERBEKNM
HAEH .

S PR BT oW 2 VB RS IR /K 1 R R B R BRAR X IR
FORBERANE], AT EMHE KRB, BaCl2H,0.
Ca(OH), M UTTE LA SRk ok Fi vt 4 bl 25 Y R B /K A
B, HNERET ARBERAAENEMLE, 3
WEFATH. FENMEMBBMLBRE, COD FET
KRB A%, FHESREFHE RNk
VA AL 2R
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1 ME5AEE
1.1 R
) SRR, AR R B R
AT BHSEILT%:
1 HWEBEREEKKRSHE

Table 1 Water quality parameters of molasses alcohol wastewater

&= [ Bk
a8 sof'/1 NH:-N/ - pH o0 ’ ﬁg A EH
CcoD/ (mgl’) (mgl’) f& TS% % pigem?)
(mgLh) ® VS/%
138000 6402 181 40 160 1330 347 1.05

2) WA AT ERERET N R
=, B TS=1.73%, VS=0.79%:

3) REAF: BURLIE R B R v T R BRAL 23R
FHRAR AR, FHRZ 1~2 mm.

Ca(OH),~ BaCly2H,0 FRETT A FF AR A7,
1.2 Rt
1.2.1 #FHRBEWHRLERE

53 7F 500.0 g FEEERE FAK MK IKMA 4.0, 8.04
12.05 16.0 g i&MER, #E 30 min, F5XBRHFE)S,
B AL BT FOBE TR R KRR S0 %, R ERERR
BB R, LKk COD SEBARH S,
1.2.2 AL XA TR S4B BB K

RIEFEEBREEK S TEATAEF L (&L
MR , #ES N BaCl,-2H,0 & Ca(OH), HI&E. 4
FUE 5 HBEHR, N 300.0 g BEEBER R K, BIEFEL
FHMARSRHRM 0 (A | 30%. 50%. 70%-
100%#] BaCl,2H,0 % 30%. 50%. 70%. 100%. 150%
) Ca(OH), A¥EEBERE R KT E. MBS 240
J&, BBERBRENERENR.
1.2.3 SRRMb T 2B L B EK

X 315.9 g EE R KA, BT 1000 mL 45+, 3
) EHEN 150.0 g IBJREHY. 38.6 g IEMERERL, BT
250 t/min K2 LEBEFH RN . RNEEJE 90 min,
FEVUE | h SR EEH I E BOD.COD RSB TS E.
1.2.4 REREXLEEHBRNE

PL 2 500 mL FhsEiR e N IRERBER NS, TRINFEE
BEREK, BEMYSEMN VS ZELE 1:1, YIRRIE,
MARS 1 min, HERRNVERTTEERFSS, HIERNE
REAE, ARKEFHRNE, ETSRCEENKE
WA HATPERG5:]) CHERREH b, RIRITESER
Hik. BRFFHREOREER 2 K, EREHMETSE.
8§ 2~3 d AP R . REHEAE 1 FiR.

BH1 BERAABEE

Fig.l Thermostat anaerobic fermentation equipment

1.3 SR ZEENE

TS. VS KH(105%1)CHT R (550 1) C ik
E: STEMEERA Vario EL cube TTE I HTIIE s
PR ERAFEME S KENE; AR NRE RS
FEXH S GC-2014 BRI AHGENE (TCD #l
2%, Porapak Q ifktE, A A Ar, HFAAKNAREE
515 50 F1 120 °C, WEERTE Smin) ; pH EFRH L
TEHE pHS-29A B pH vHIUE; KAL) HEF KR
43#T{X HACH-DR 2700 #lj%€; COD g DRB 200 ##i%
WE, FRERIR B 883 B 7 & (U E
1.4 RS E
1.4.1 w&as

T RATREP B FRREN UG ERS)
FE TR,

[Fe]=a-+br, (0

A a WM TR y B L AOEEE; b AR T RERRLER,
t ARBMETE; a, b A UES AR EE R A B
1.4.2 #3ga3E

Fil CurveExpert 1.4 3% Fe B FIREHRTIE: X
H Origin 9.0 R HATHHE &b B K4

2 HR5TE

2.1 WLERRBRYR S
2.1.1 B R BT I BLERAR R COD 44 % h

1B AN ) B R v e R o) 2 YR IR K 3R AT T
H, FEARK COD MK 2. TR =M EMEEN
R IEM 4.0~8.0 g FF+,8.0~16.0 gBUAREE,
BEEE] 80%LA k. JEMERIT COD B—EMEM, A
6.9%~12.4%, ERREMEHERBNMERIE TG M, &
hn 4.0 5 8.0 g MBS HIH 6.9%F 8.1%, A,
ABE, MHEMS0 L 120g MEMMT 3.1%, BWE
EHH,

F2 FEHERI COD RiFEIRAL IR R

Table 2 COD and sulfate activated carbon treatment effect

; BRERIR W%
R Fumi )
: FaE CODREER B&  CODHMHIR
fﬁ?\% Sulfate COD maining S%lie Sulfate 2 Reduce
carbony  MAiNIng amo.ur_llt/ removal/ removal amount of
amount/ (mg'L") (m: -L'l) efficiency/ COD/%
£ (mgLh g %
4 5120b 123000a 398b 7.2b 6.9b
8 1220a 121400a 4298a 77.9a 8.1b
12 843.9a 117200b 4663.6a 84.5a 11.3a
16 854.4a 115800b 4674.1a 84.7a 12.4a

i FFREARNEFEREREREE (P<0.05), WEMRATRRRE
AAEE. TR.

Note: Different column labels lowercase letters indicates significant difference
(P<0.05), same letter indicates no significant difference. The same as below.

2.1.2 Ao A A AR AR A 2 R OR

e RF AL ESHE IR 3, BTG TES
ELABREAR T, BaCl,2H,0 MIZINELUL HEERL, Fitk
HN L ERM, SRMER 30%E, WHREBRKER
R OZIEE 82.1%, IRMEDIA 70%H, TRERIRH) =%
BE2iAF] 100%. HT Ca(OH), AT 7K, 30%i &R,
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SRR EBREA T13%ET B E BaCl,2H,0 HI4bH
FER. 70%I 0 BB X BRAR 0 LB R [F A A LLIE B
100%. Ca(OH), A AT LI 3 2 K & 4> BRER AR 1md BT LA
A pH EREH . FHFAIRE Ca7E 120 mg/L LL'F
AL B AR R, BRI B0 S BERER B
BILUTE, FRNEBNEREHE, FREYHEEE,
EEr= R i MR, RIS PR B AR 11 28 1 BB ) A,
EAEFRRMR, SRE KRB EMHEERC,

F3 AFRATMWEROLEHR

Table 3 Sulfate removal effects by chemical reagent treatment

2ERFPR 0 E 43 Sulfateﬁfo*\%a%eﬁfency/ %
Content/% Ca(OH), BaCl,2H,0
30 713a 82.1a
50 69.4a 89.92
70 71.62 100.0b
100 100.0b 100.0b

2.1.3 SBmMEARLEHR
SHRBRAATRLE R 101, SRBOKBREA 1.5, ERA
T pH (EHE R T M BRI P R AW R T
BT, SHMEEENY. COD. BOD; K& :BRERNF
7E 30 60, 90. 120, 150. 180. 210, 240 min bR,
BOL T AR TS B BRI 2 W B R %
F. ERNERET H RIS, 8 pH AN & AL,
BT MRMNER, BEEMEIR (150 min) FAEH
B B2, pH {HBE RN R LE 4, REkET
WRERER A AT A R M (LB 2a) , BIEKJE %
RS REBRNE)J1%, Wil Origin 9.0 BHTHISBEE
FRESHREFXER, LHE 2a.
[Fe]=5536.84+25 t+  R*=0.978 (2)
#Fz 4 pHEMFERNREMEL

Table 4 pH value change with reaction time

.EFJ‘I’E] .30 60 90 120 150 180 210 240
Time/min

pHfE 4.00 4.02 4.03 4.05 406 4.08 4.09 410

FH Origin 9.0 54k B8 7 ¥k /5 B B [8] {1 2244 3¢ R AT
& (WE22) . BBETFERALENENLE 26, SETF
FERENZHH 800mg/L, % 30min K ik F
5862.4 mg/L, M 30 2| 240 min £k 25 3% & B A 1] /938 0
Mg n, 25 240 min B, KB FIRAEEZ) 11 448 mg/L,
AN BOD/COD MELHIR) 0.27 3 150 min ZRHH INiA
2] 0.56, M 150~240 min, BER[E]ZHTPEMK, % 240 min
F&K 0.43. X TEEREREMN 30~240 min, FEEEZR
B, 75 30 AP B4LIA T 45.2%, | 240 min B
A3 73.6%.

IRRBER GRS, FBERRERE
B R K P ORBRAR IR R 5 Figaro Z A B S RERIE,
TR W 2R P 3 oy SR RIOIAT 40, SRR B RO SR 2 R
Kt COD. BRERIR{E LA K B i PR tb R m AR PR
i, %R BEME R MET AT AT EE A e,

) ; 3 X
212 BRTURA 2R ~ O g e 0 3

. g% 211 ‘on concentratio; §§ %g ;é --BOD/COD 0.8 &
mES g wWES o 063%
KEE ¢ ’ S gla 0425
Teg “gmhenan beg s
ﬁg% ’é — Zero order kinetics ﬁg% Z; _,_ﬁ?m . {020%
#78 o[ fitting line g Fon concentration &
§ 30 60 90 120150180210240 § 30 60 90 12015018021024(? #

ERREE TR E K PREBR LR EME S Ea] LN
M, BETENAFEEELE. P20 EmBREOT
REFXESIIHRNELS B, S TRBRSBITRES
TRESAR A2 B A B 100% . BB T ehith 4o F 008 25 T 05 o
KEGBETIRE NS Zhang S04 RAEY, Hit
JB/K AT 441 BOD/COD i & &M AL 0.56 BT EES
ZHHRER 04513, X R SARBRAFEEKRE
HWET RS, LURBKEE MR R SR .

~ *-COD i £COD removal rate

JR WA ] Reaction time/min B¢ {8l Time/min

a. BETRESHEXRAORE b. SkBRBE TG AR
a. Fitting of iron ion concentration and b. Treatment effect of iron-carbon
time micro-battery biodegradability
B2 #435FREASBRBRLEHTLIHER

Fig.2 Iron ion concentration and pre-treatment effect of
iron-carbon micro-battery biodegradability

2.2 BEKFRLEEXFESYRMEM
2.2.1 EMEEME L AR 6T BRI

R SRR E R 3. AN RRTEERRE I
BRI RN TR MUAI. JUM B
FEXF SRR BRI, 7R 1~5 KAKBENE,
6~10d A/~BITEL, FIF 10 REAEAHIE 1 MRk,
BKA 8.0 g IEHERAE BT BRI N8, H
FeREILE| 384 ml/g, X RERIEVERIEM T KE 2GR
3, MR T RIREBER IR KR R EIWE A R g R,
FESE 15~20 REIUF 2 =N, XA RER MR
HRAEX— I AR AARE R R AR Rt =3
5B 24 REARFAE, BN 8.0g EHHRAHNIFEEN
FEBKBTRT R BTHF=S5 437.3 mL/g, MIESE T IIRIREER)
TR Ehn IREUR B (L E R LT, (RIS IR
COD, M TEHE R BMANIE, SRR ER COD KRk,
ERR=RERR. FRHEERI KBRS M E TR
B LUfG St — P B TIESE .

3% 1 3R N B Activated carbon content/g
-0 —+4 +8 12 «16

Eoéo _ 500

£50 h400}

5 el

#.5 40 r2E 0

I § 30 &"3}5

LE 20 =352

Mo AV 8 5.3 100}
& g OB
20 3 a 0 N L
& “—iois80 35 30 3 0 5 10 15 20 25 30 35

BT 8 Fermentation time/d % B8 ] Reaction time/d
a. HfERE b. BE=RE

a. Daily gas production b. Cumulative gas production
B3 Ed R TR AR T A
Fig. 3 Gas properties of molasses alcohol wastewater with
activated carbon pretreatment

2.2.2 BaCly2H,0 AL /5 HaF R 4a = KM E 5 H7
AR R E =S ENE 4. BaClL2H,0 4HE 58
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WEBEENEKRELBFSMRE (BAFSE, Bit
FHEER) BEAREERREA, BINEMN 30%~70%,
AR REF IR . KRN 30dEE, 1~5d K
IKFRMYBL, 6~13 d AFERBTEY, 7E5E 12 RIS 1| A7
REe, AFES®EeE AN 42.5ml/g, 15~20d HPESEH
LSS 2 AN/, T RE S X PRAR 00 TR BRTEIX — B BAFF 4a 4
PUER MG R . BirrSED 28 d EEEARRREA,
BRI 70%H ) 483.2 mL/g. 24 BaCly2H,0
AINE] 100%0 F=S AR T, B2 30%
WA E R EEISE G, 24 396.0 mL/g, XA RE51K
WERRENEERERNTRELBENIHITE X,

BaCl,2H, 01 FT i & /4
Quality percentage of BaCl,-2H,0/%
~~(Q 30 50 ~70 -—+100
% 600

m
i
(=
<

BRRE
Cumulative rate of gas/(mL:

510 15 20 25 30
% i Hi [ Reaction time/d

& 05 10 15 20 25 30
= i [} Reaction time/d
a AFAUR b, BEUR

a. Daily gas production b. Cumulative gas production
B 4 BaCly2H,0 4t Ak & A AR = Atk
Fig.4 Gas properties of molasses alcohol wastewater with
BaCl,-2H,0 pretreatment

2.2.3 Ca(OH) L3248 F IBAF R K64 = AR ST

HESE R BUFSENE 5. 5 BaCly2H,0 A
BHL, 7E 1~5d AKENEL, 6~12d AFFERIE, Z
B 11, 12 REAGHILE | A5, &1 70% Ca(OH),
MR R R BRILN), BFSERAN 340ml/g. S
15~20 RP= S HIREE 2 AN, 10T A8 2 PR 4 s R AR I
WERTEX — I A RE R AL R . B SR R5E 28
RERGFFARAE, K 436.6 mL/g. A BER K NIRRT A
W T KMRE, SHREBRNERSERE BaClL2H,0
W, HE BARIRIREN Ca¥ AT LUIE YRR R, X
£ 30%F1) Ca(OH), ZEALFRARERAR - BAR A Rk B b B
REF, PR IRIGIIR N BERER Ca” SHRE
REEFAEMGVERTY, SRR E 150%H) Ca(OH), AbH
FRBE RS B K P S R eI R P

Ca(OH), I 1R & 5 BiMass fraction of Ca(OH),/%
=30 ~50 =70 =100 150

—?075 ~500
2 o BF
E 60 Iﬁ;ﬂ"ém
r 9
®gas g 50
38 30} | %20
jund [o%:]
g1s oA &100
= K \ L
3 0 5 10 15 20 25 30 35 077510 15 20 25 30 35
R BiHt {H]Reaction time/d R R} [E]Reaction time/d
a. HfFER % b. BHf=RE

a. Daily gas production b. Cumulative gas production
B 5 Ca(OH), TRAL 2 4E BB H R e & Ak gt
Fig.5 Gas properties of molasses alcohol wastewater with
Ca(OH), pretreatment

2.2.4  BRERPRR AL BAR T B BOR Y RBRSHM

BB AR SO IR EIRE A 436.0x108 mg/L, K
SO RBIRE N 6402.0x10° mg/L, i 5EWH
VS Z HLER 1:1, HEEEERERKR VS A 3.47%, REH
FRII VS h 0.79%, WIBEERILR 4.39, WIATLAE K
EEIR K SO~ K 1540.0x10°, #R1E T4 BT Fe' 5 SO
KB N RREN], ER Fe REBIRE N 24x10° mg/L
R TR ok v b A B IR K 2k B AR P I ] B X6 R 2K R
&1, BURMAE N 90 min B, REEEK Fe & B5 KB
BF SO K EBRBME,

Ext AT, MR Em LA 6. AE
HRTLAE HZE FFe SR AT, RIS A Bt gL
5 2~3d, BB R ETRERKES 12 R
FHIE 1 ADNEAEE, XS8R R RIR R BRK
IR AL o018, FE S 22 KA IR A 55 % BR 41 [J] e
BRI EE, H/SRIEE 65.0mL/g DL E, X[RER
e B R TR R TE IX — B g O R I 5 10020 ZE Rt
FERE T, SRER A T A T T AR R K Bt

FERE R 451.0 mL/g A X HR4] 293.1 mL/g ) 1.5 f&.
. T IR¥EE Virgin molasses o Tk 3t 2L BB Mlicrobattery treat
T 500 .
% % ?M;Dwo }r‘*m
rge
£ LEE |
i B8 200 &
g %52 '
o 58 100
) &
L 1 1 1 A L 1 . '] 0 e i 1 A L L 1 1
g 0 5 10 15 20 25 30 35 "0 5 10 15 20 25 30 35

B2 Bt A} Reaction time/d

a AFAE b, BETH
a. Daily gas production b. Cumulative gas production

o6 4B FxiFAthatei®n

Fig.6 Influence of iron ion on gas performance

R % I A} Reaction time/d

2.2.5 ZBARIEHBRZE LA ST

Wi 2.2.1-2.2.4 AIED, X T o W Bt Ak 280 25 W
FK, 8.0 g iEMERISINEFTR N MR A S M RE R
X T4k 2 R AL B RS R R K, 70% BaClL2H,0 K&
70% Ca(OH), &b 3 FIHE B E RS IR /K I P= S e e AL s KTk
Ak Bt A FEE P B VEORE BR K PR SR BAR T HR A
FAEF A LN =R M LR 5. 70% BaCl2H,0
b B (05 RS K I BT PR Bk 483.2 mL/g, TE &
AbFE T BT R PR SRR R AL . B BRI R
PEEEHEF: 70% BaCly2H,0>90 min kR >8.0g
TEMEIRIR B >70% Ca(OH),> % B4 .

£S5 BYLAEFXBRITLL

Table 5 Contrasting effects of physical and chemical treatment

OD 3 R
O0F  TEE naxerm miraR
A A C/ D Sulf - dical Daily maximum  Accumulative
Treatment 0 ultate radica biogas produce/ biogas production/
removal removal (mL-g) (mL-g")
rate/% rate/%
EEKEMEg  8.1a 77.9a 38.4a 4373a
BaClL2H,0 483.2b
0% 0a 100a 42.5b 83.
Ca(OH), 70% Oa 100a 34.0a 436.6a
BB LI 26.1b 0b 42.7b 451.0a

90 min
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3 & 1 concentration of pharmaceutical wastewater treatment with

AR RS M BRI R o 1 A B AR R BT VTN
S FIE R, FLZFUTHE . BRBR I R it = 3 kb B
PR RKBEILL T EiL:

1) RSP RA SR ERAR B W M AT LUA B 80%LL b, {HIR
fib& COD (<12%) o HhZERFURTHRERAR 22 Bk aT LA
1XF| 100%, HXF COD ®EH W, EEIAHEFHRE
KB R RN RN, BBRMEmAEEZR0RE
R, P B ES 0T DARIRR R 2 18 SR = B AL T B
FeS Vi€, JF BT LATE— B F2 L3R Bk a4 L
RIS,

2) 8.0 g TEMERALIE FIFEE RS R K =St EE
£; 70% BaCl,2H,0 K Ca(OH), Kb H H¥E Bl K B K i
EAMRERL; BRETFREENEHER T BAK
SR, B &5 A5 70% BaCl:2H,0
AL I FE B RS K B A B A 4832 mL/g R
AL B 7 vE S S R B = S MR i . SRR
F=REREHEF: 70% BaCly2H,0> 8k Hiithi >8.0 g ¥
PR Wt >70% Ca(OH), > X B4 .

3) B4R BaCly2H,0 Ab3EHE B R K = SRR
th, BEEHEHMERETHAETRE LMNE, S
HBTE S Bk BLARBEK T BaCly2H,0, BH KSR,
i AR AT HS SR, EEHBEARIE
FALHY B

HETREERS, SMOEFRYFLEREYE, 2%
BERARSITHRAH LEFHAERRE. AL
BT ERR T ITREISRER. BF TR & 2K
FIEHRAR S . R SEPR SR B K AL B P 4 B R 7
BAEH, LEBITEENLGEME.
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Sulfate removal effect of molasses alcohol wastewater pretreated by
physical and chemical methods and its biogas production performance

Ren Shoujun'?, Sun Yongming'*, Kong Xiaoying!, Wang Yao', Yuan Zhenhong*
(1. CAS Key Laboratory of Renewable Energy, Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou

510640, China; 2. Gansu Key Laboratory of Complementary Energy System of Biomass and Solar Energy, Lanzhou University of
Technology, Lanzhou 730050, China)

Abstract: Molasses alcohol wastewater normarlly contains high quantity of SO,> which can restrain the production of the
biogas. In this paper, we used the activated carbon, BaCl,-2H,0, Ca(OH), and iron carbon micro cell to pretreat the molasses
alcohol wastewater. Results showed that addition of 8.0 g activated carbon in 500.0 g molasses alcohol wastewater, the sulfate
removal rate reached 80% and the gas production was the best which reached 437.3 mL/g. Activated carbon adsorption of
sulfate can reach more than 80%, with a small amount of adsorption COD (<12%). Based on the content of S element and
BaSO, molecules, in the 500 g molasses alcohol wastewater, addition of 70% of BaCl,-2H,O removed all sulfuric acid. The
cumulative gas production rate reached 483.2 mL/g. In the same way, addition of 70% of Ca(OH), removed all the sulfuric acid,
the cumulative gas production rate reached 436.6 mL/g, which is the relatively best. The removal rate of chemical reagents
sulfate can reach 100%, and there was no effect on the COD. But the introduction of new ion could have a potential impact on
the anaerobic fermentation. Calcium sulfate is slightly soluble in water, so the removal effects of sulfate is not better than that
with BaCl,-2H,0 pretreatment, though low Ca®* concentrations can accelerate the formation of biofilm. Using the Iron carbon
micro cell method to handle the molasses alcohol wastewater can effectively suppress the influence of suifate and improve the
wastewater treatment. For daily gas production rate, gas production cycle was shorter in the experimental group than the
control group for 2 to 3 d. The first small peak gas production of molasses alcohol wastewater treated with iron-carbon
micro-battery appeared in the first 12 d. The cumulative gas production rate with iron carbon micro cell addition can reach
451.0 mL/g which was 1.5 times of the control group. Iron-carbon micro-cell affected sulfate removal by producing iron
sulfide and sulfate-reducing product FeS which precipitated in the wastewater. As such, the addition can improve the
wastewater treatment. Although BaCl,-2H,0 could improve sulfur removal and increase gas production in treating molasses
alcohol wastewater, its high cost limited its application. The iron-carbon micro battery in the gas production, although slightly
lower than BaCl,"2H,0 had a low cost. The treatment effect of gas production performance was: 70% BaCl,-2H,0> iron
carbon micro cell > 8.0 g activated carbon adsorption > 70% Ca (OH), > the control group.

Keywords: wastewater; fermentation; biogas; physic-chemical method; sulfate radical; gas production performance



