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Abstract : The effects of various organic wastes on anaerobic fermentative hydrogen production
were studied using enriched mixed microflora in batch tests. Rotten fruit, corn powder and
organic wastewater enriched with sulfate (up to 1,000 mg/L) were used for experiments. Maximum
hydrogen production (547.1 mL) was observed from rotten apple with initial substrate
concentration of 132.2 g COD/L. The experimental result on sulfate enriched organic wastewater
indicated that hydrogen production is not adversely influenced by relatively high sulfate
concentration. Residual sulfate content remained at 96-98 % after 75 hours of reaction, which
showed that no major sulfate reduction was occurred at pH 5.3-5.5 in the reactor. The volatile
fatty acid (VFA) fractions produced during the reaction was in the order of butyrate > acetate >
propionate in all experiments. The results of this study would be useful for controlling the
conditions on fermentative hydrogen production using different feedstocks.
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Table 1. Characteristics of each organic
wastewater
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(g/L) PP powder wastewater sludge

COD 132.2 189.1 39.5 14.1 9.7
Carbohyd 5 9 645 154 117 1.4

rate

Total g g 71 3.2 0.1 5.2
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pH 5.8 5.6 6.2 7.8 6.7
VFA 3.3 3.5 2.6 0.2 0.4
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Fig. 1. Batch experimental apparatus.

A

2.3

Ao

¥ wpe] o7k
2 FA7E o] 85
A0 °C, 1718hH o=
H4A2%E headspace W<

gtol 2 (DS o83t Fation 3 4
A abeES Gompertz equations ©]-83ke] RALS}

(ﬁq_(ll).

VH,i = Vh,i1 + Chi(Ve,i - Vo,i1) + VH(Ch,i - Chit) (1)

H(t):HmaXexp{—exp[fj. e(/\—t)-&-l” (2)

max

FA SR 80/100 6ft < 1/8ft steel
column with molecular sieve 5A2] TCD column¥}
Ar71 A (carrier gas)E o] &3l GC-14AS o] &
sho] RAlsleith, BA¥ W 4714 AL Am
E 045 um AFAZ  filteringd =
anthrone-1,50; carbohydrate ®21#231} glass
column packed with 10 % REOPLEX 400¢] FID
column Shimadzu GC-8AZ Z}Z} ¥-AJ3}3it}. ==
e 10 (DX-120) 0.2 B-A319 T,

o

3. duf ¥ &

>

3.1 H=oA 2| HlO|2

Aol e
A5, BAE G A5 Rt
A0 @4 s Ael o
ol thal st shel o
$A8 2% 7} 74| %

i

A

PN
T A4 H

gto] AN (P),

Gompertz equation (

=l



Ry) ¥ HEFAZF (A)E AE39 T Table 2
of YERIT.
g i Ak
Ad B Corn
~ 500 A
6 .N*"'""" A apple
£ 4004 X £ == Y pear
é j: w + S0
o 300+
& i s S100
g 2004 5! O S300
3100- Ptﬂﬂﬂﬁm A $1000
2 LA
I L] ] Ll 1
0 25 50 75 100

Operation Time (hrs)

Fig. 2. Cumulative hydrogen production from
each organic wastewater.
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Table 2. Modified Gompertz equation parameters
Experimental OLR Carbohydr_ate Hmax Rmax A VSS He yield r Hy
degradation content
conditions (g COD/L/d) (%) (mL) (mL/h) (h) (g/L) (mL/g VSS) (%)
Apple 90.3 5.6 71.3 547.1 14.0 8 2.4 227.9 0.95 57
Pear 133.2 5.8 741 488.3 12.9 7 2.3 212.3 0.99 51
Corn® 24.3 6 94.9 394.5 13.1 9 2.3 171.5 0.99 48
s 0 10.2 5.4 92.3 123.1 7.1 8 2.1 58.6 0.98 49
S 100 10.2 5.3 93.1 119.2 6.7 10 2.3 51.8 0.99 48
S 300 10.2 5.4 92.4 121.9 6.6 10 2.2 55.4 0.97 51
S 1000 10.2 5.5 91.5 129.3 6.9 10 2.3 56.2 0.99 52
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Table 3. Comparison of the hydrogen obtained
in this study to those cited in the literature

Substrate A Rmax Hmax
(h) (mL/h) (mL)

Reference

Apple 8 14.0 547.1 This Study
Apple 31 10.0  280.0 (20)
Corn powder 9 13.1  394.5 This Study
Potato 21.0 580.0 (20)
Glucose 7.1 123.1 This Study
Glucose 112.7 (21)
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