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Abstract

An anaerobic acidogenic fermentation experiment was carried out in order to investigate the
distribution of volatile acid products and gas generations with varing temperatures and pH va-
lues. The experiment was carried out using 1% glucose as substrate and a pair of 35 liter ves-
sle as bench scale batch reactors. The reactors were operated for 7 days at 25, 30 and 35C
and at pH values of 4.0, 45, 5.0, 55 and 6.0 at each temperature conditions.

Major products at all experiment pH’s at 35C were acetic acids and butyric acids which toge-
ther composed around 90°F of total product acids. At higher pH values at 35C, propionic acid
reached around 10%. At all experiment conditions, 52 to 55% of generated gases comprised
of hydrogen gas and 45 to 48% of carbon dioxide. With temperature increase from 25 to 35T,
the production rate of acetic acid increased 2.9 fold, butyric acid 22 fold, hydrogen gas 2.0 fold
and carbon dioxide gas 2.3 fold. Optimum reaction conditions for highest production of acetic

acid and hydrogen gas was determined to be pH 5.5 at 35C.



92 KOREAN JOURNAL SANITAT. Vol. 4, No. 2(1989)

I.F &

BEBYWES #EMHEL =t SR94H
< DERY FREERY £ BHTHHE
B9 dHHQ kR, (2 BEEtAEER
AKE H ZREKRE T £, Q) WE4ER
TLE e, A 2 49 RBK
FEol BRLERAECISL, AAY Ao weapg
fHolth. AA7ZIA Y HEHEHLEDH AR
d BARH vesRe F Kol e
oA o2l of ORg EBfolgtn 3
W, 4z Exo] fEgA o]FoAF o =i
SEiEt s It PFREEC) Mo A
v fifre (DREY &8t QREEY
L, Q&R E@sH Soluhy

o] RAXNE MBS St B, B
AN YRS AIEH T BE 2 pH
9] Wsld] wetx ojFA ERAEAE =
Algte o] FE EFolt}, 1¥ AL
T, BAEFES WSERHECRE KES
< B4, B BERECE RES BUz,
A 2RH HBEHES FE3= B,
BRERKES 2434 =37 9§ 7
ZA2le] & Rol},

II. EEhiE

1 WEREE

2 ERS 37 93t AR BEREE
£, 28 ladlA EXo], 24 yroA F
Mol RIS 2709 7taigs A
o] Aot I FAA & KEEE 57 5mm,
A7 210mm, =°] 326mm &} olZ M
To2AN, &5l 45 o)1, BEKE ] 3517
olth. Z+ RIEEMAM=, I8 1bdA BX

°] 50mm % 120mm¢ FHLE 349
g B9 EEESKE 4dXsigen,
IRE REEE 9 Add d2s
KE#Es JF258 W Aasty) 993
of o HEKE dFon, 212L BER
gt 93t YKol FAHEE 1t
d ERAEHS Ax3

Zt FtAEEE A ol Yl 95es
A 2EHo] 451017, TF2RIHS BR8]
9138te] NaCl2 ¥3}8 g3 pH gto] 271
H=E #Eo 2 Ad Bl 43}
Rt RIEES 7TEfEfET S5mm 328
d23

2. 5H WEREES2N U 2F

& os A8 EEL 1% HEEE
dgol & 17 T2 BEPWES 7S Ao
o o] BB, CIIHREMEMEZSE ¥
P HEUMEDS BIEAFIZ vge
¥ BES HEEINUY.

T REES 2& =70z 797

-

&5
2oz HEIHEY, 42U #@E 25
30, 35Cel A Z+2}+ pH 3k 4.0, 4.5, 50, 55, 6.0
< fASE Aoz Fud.

Z 280 747 EES €3 & R
BE AFs, rt2azvaEdg vz 54
2% 3yt

I & %

ERREE 1 KR K24 X3
3} 2 K 19 a¥H eMAE F KEHE
AA 7 B ERE ERRO RES R



KOREAN JOURNAL SANITAT. Vol.4, No. 2(1989)

93

14

15

4

=
3
N\
. 9 9
K 11 11 )
/ g 1 8 L
+— 3
- 6 72 6 12
O+ O+l
B8 e:t O—d
7 6 3 7 3
1 I;J 0+ :t: 4 D D——**—Ué
1 \ .
1. Variable 2. Stirring 3. Temperature
Voltage Motor Contoller
Generator
4, Themal Sensor 5. Water Bath 6. Impeller
7. Acid Reactor 8. Inlet 9. Chain
10. Stirrer Shaft 11, Gas QOutlet 12. Effluent
13. Gas Hose 14. Gas Collector 15. Gas Collection
16. Gas Effluent Chamber

Fig. 1a. Schematic diagram of the experimental apparatus used for anaerobic acidification
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Fig. 1b. Schematic diagram of anaerobic acidification reactor(sizes in mm)
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Table 1. Nutrients added to 1% glucose solution

Concentration(mg/))
Sodium phosphate mono Basic 780
(NaH;,0,2H,0)
Ammonium Chloride(NH,CI) 2.680
Potassium Chioride(KCI) 370
Ferric Chloride(FeCl; - 6H,0) 14
Hyaro Chlucric Acid(HCI) 11
Sodium Sulfate
260
(Na,So,=142.05)
Citric Acid H,O 210
Magnesium Chloride(MgCly) 60
Phenoiphthoric Acid(H;PO,=98) 0.17
Cobalt Chloride(CoCl, * 6H,0) 17
ZNO 10
CaCl, 11
NaMoO; * 2H,0 0.075
CoCl, + 6H;0 12
Table 2 a. Butyric acid(HBu) production{mg/7) Table 2 b. Acetic acid{HAc) production(mg/!)
C ko
oH 25 30 35 pH 25 30 35
40 237 302 384 4.0 182 212 253
45 232 405 526 45 208 322 406
50 193 345 517 50 176 827 8%
55 204 295 482 55 302 829 956
6.0 215 384 527 6.0 302 737 914
Table 2c. Formic acid(HFo} production(mg/1) Table 2d. Propionic acid(HPr) production(mg/l)
c T 0
ol 25 30 35 pH 25 3 35
40 3 8 4 40 21 28 25
45 8 21 24 45 32 30 48
5.0 13 26 42 50 28 56 58
55 12 27 48 5.5 78 126 188
6.0 27 29 46 6.0 76 128 176




96 KOR. AN JOURNAL SANITAT. Vol.4, No.2(1989)

Table 2e. Lactic acid(HLa) produ tion(mg/))

Table 3a. H, gas production(mg/})

pH € 25 30 35 © 25 30 35
40 0 0 0 40 0 172 286
45 0 0 4 45 75 196 302
50 7 7 9 50 397 536 697
55 0 1 18 55 763 1308 1497
6.0 9 16 26 6.0 856 1415 1487
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Table 3b. CO, gas production(mg/l)

c

25 30 35
40 0 131 254
- 45 0 125 278
50 280 478 612
55 557 937 1238
6.0 688 1054 1196
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Fig. 4. Proportion of Acids by pH Values of Reactor at 35C
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Fig. 5. Proportion of Gases by pH Values of Reactor at 35C
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