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Effect of Sulfate and Heavy Metals on Methanogenic Activation
of in the Anaerobic Digestion of Tannery Wastes

Hang Sik Shin, Sae Eun Oh
Clean Water research Center, Korea Advanced Institute of Science and Technology
ABSTRACT

For treating tannery wastewater containing high sulfate and heavy metals, test was performed
to assess their performance, competition between SRB (sulfate reducing bacteria) and MPB
(methane producing bacteria), and the activity of MPB according to change of chromium con-
centrations.

COD removal efficiency was above 70% at VLR (volumetric loading rate) of 2.0 gCOD/!/.day
and HRT (hydraulic retention time) of 18hrs at 35°C. In the competition between SRB and MPB,
about 15% of the removed COD was utilized by SRB in the begining, but it became 43% at the
end. It indicated that MPB was strongly suppressed by the occurrence of significant sulfate
reduction since a large electron flow was uptaken by SRB. For the entire experiment, removal
efficiencies of chromium concentration were more than 90%. Despite high removal efficiencies of
chromium concentration, performance of reactor did not change significantly during the experi-
mental periods. Expecially, chromium (III) is tannery wastewater is less toxic than chromium
(VD).

Key words : Tannery waste, Heavy metal, Anaerobic digestion, Chromium (VI)
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Fig. 1. Schematic diagram of UASB reactor.
Table 1. Characteristics of tannery wastewaters.
Elements Concentrations
Total COD (CODt) 1200~ 2000
Soluble COD (CODs) 1000~ 1500
Total Suspended Solid (TSS) 150~ 100
Volatile Suspended Solid (VSS) 60~ 100
Sodium (as Na) 1500 ~ 2800
Sulfate (as SO.) 1300~ 2000
Ammonia (as N) 180~ 230
Chrome (as Cr) <10
Iron (as Fe) 1~2
Phosphate (as P) <2
Alkalinity (as CaCOs) 800~ 1200
pH 6.8~17.2

Unit: mg/! except pH
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Fig. 3. Change of concentration of soluble sulfide.

Table 2. COD material balance used by SRB and MPB.
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Table 5. Performance of Batch with sulfate.

Parameter Batch test
S?,',f;‘;’é}’ﬁj" seed cont. 100 500 1000 2000
T 6.8 638 6.8 68 6.8 6.8
PHsca 6.9 A 7.0 7.2 73 7.4 7.4
Tfﬁ%ﬁ, - 1.00 1.03 0.97 0.90 0.87
(% of cont) - 100 100 100 92.7 84.7
SO fna 0 0 85 389 810 1784
Reduction (%) 0 0 25 22 19 10.8
Sulfidesna 0 0 8 35 64 72
A A E nAA e Xdte ALZ FEHUC Cr(OH):9 AXE JHZ AAHA, o|F
gakdel ek o A 75’4 of ¢J3tH 5,000 mg T oldtoflM e ulAEY A ¥FS
/I E ved 8440 2 S nAA Fe A o2 &3},
o2 BIHY gty (Isa ef a/., 1986).
L
13 B
1. Abram, J.W. and Nedwell, D.B.
IEE 34 (1,300~2,000 mg/l) = £33 1978. Inhibition of methanogenesis by
2 §718%5% (1,200~2,000 mg/HE T3 sulfate reducing bacteria competing for
AE8H4+E 90Y F4 F7)1F%F 0.8~2.0 transferred hydrogen. Arch. Microbi-
gCOD/I.dolA A8 A= 28 4 A3 5 ol., 117, 89-72.
ol o oA E FAAHE) U3 38 A4F A 2. American Public Health Association
3 o 2e 488 Atk 1987. Standard Methods for the Exa-
1) Falgd AFAHE 18A7HA] ZHAasly mination of Water and Wastewater.
T 70% ©]449 COD AAELEE 4& + 16th Ed., N.Y.
At 3. Isa, Z., Grusenmeyer, S. and Verstra-
2) YUY ¥E HAHH (COD/SO, 2= ete, W. 1986. Sulfate reduction rela-
0.7~1.1D)Z 33z 23 COD AA tive to methane production in high-
= 7] 13%dA AIBZZ A 43%742] Z7} rate anaerobic digestion : microbiologi-
HAd. ol tREe] AzsEo) FIAAF cal aspects. Applied and Environmen-
o o3 Fidel FIAEE AFshed o & tal Microbiology, 3, 580-587(1986b).
Ho 2 wegd 9% weds 94 g2 4. Karhadkar P.P., Audic J.M., Faup G.

ATS EAFI U
3) HgFd fY¥ ZAEFEE 10 mgCrit/!
ol3t2A URF vl E o3t AF o}

RIIYH IS XA, M4H H1Z, 1996

M and Khanna P. 1987, Sulfide and
sulfate inhibition of methanogenesis.
Wat. Res., 21, 1061,



Lo HolY L34 BMP 2 550/ HEtZ 840 0/Al= Fg 21

5. Koster, I.W., Rinzema, A., DeVegt,

A.L. and Lettinga, G. 1986. Sulfide
inhibition of the methanogenic activity
of granular sludge at various pH-
levels. Wat. Res., 20(12), 1561-1567.
. Kristjansson, J.K., Schonheit, P. and
Thauer, R.K. 1982, Different Ks val-
ues for hydrogen of methanogenic bac-
teria and sulfate reducing bacteria
an explanation for the apparent inhibi-

tion of methanogenesis by sulfate.
Arch. Microbiol., 131, 278-282.

. Visser, A., Alphenaar, P.A., Gao, Y.,

van Rossum, G. and Lettinga, G.
1993. Granulation and immobilisation
of methanogenic and sulfate-reducing
bacteria in high-rate anaerobic reac-
tors., Appl. Microbiol. Biotechnol., 40,
575-581.

J. of KOWREC, Vol. 4, No. 1, 1996



