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Substrate removal characteristics in anaerobic
filter using volcanic stones
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ABSTRACT

This study was carried out to examine substrate removal characteristics with the
variation of the hydraulic retention time in an anaerobic filter. The feed concentration
of synthetic wastewater used in the experiment was 10, 000mg/! glucose. As media,
the porosity of volcanic stones in Jeju island were 76%. The conditions of the
experiment were as follows; HRT ranging from 1 day to 3 day, loading rates ranging
from 3, 33kg COD.,/void m? day to 10kg COD,,/void m® day and a temperature 35°C.

Based on the results of the experiments, the COD removal efficiency was 98~99%
in COD,, method with loading rates ranging from 3, 33kgCOD/void m3 day to 10kg
COD/void m?, day and HRT ranging from 1day to 3 day. The produced quantity of
gas equivalant to a porosity volume was 1, 332~3. 756Nm?/void m? day. The relationship
between COD., loading rates and gas produced quantity equivalant to a porosity volume
was well fitted with the equation of Nm?3/void m? day«=0, 359L¢+0. 179 (Lo=COD
loading rate), Judging from the removal efficiency in this experiment, We concluded
that anaerobic filter using Volcanic stones is one of improved and effective. As media,
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practical value of volcanic stones is sufficient.
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Fig. 1. Scheatic diagram of fixed film reactor for the anaerobic digester
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Fig. 2. Volume of reactor
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Table 1. Composition of synthetic substrate

Composition Concentration(mg/!)

27 Steady—statei' 3] e 75T

CaCl; 0.5
FeCls+6H,0 100
KCl 200
NH(CI 400
ZnCl, 1
MnSO,-4H;0 15
CoCl,-6H,0 5
MnC]rﬁHxO 200
MgS0,:7H,0 100
CuS0,-5H,0 5
NaHCO, 3, 000
(NH,).HPO, 600

Glucose 10, 000
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Fig. 4. Reactor performance through the
experiment
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Table 2. Summary of operation results on anaerobic filter using volcanic stones
Influent glucose HRT Stage  COD loading Effiuent conc. (mg/l) Gas
kg COD/ - pH production
(mg/D) (day) NO. m3 d COD TOA  Glucose (1/day)
1 57.50 3,500 1,300 34
2 22.58 850 570 25
1 3 14.06 620 500 18 7.2 14.50
4 10.21 360 180 16
5 10. 00 200 120 13
1 28. 66 2,000 880 50
2 11.29 360 263 27
10, 000 2 3 7.03 176 87 17 7.17 7.80
4 5.10 122 66 13
5 5.00 120 60 10
1 19.11 396 280 15
2 7.53 220 98 14
3 3 4.69 120 43 7.10 5.14
4 3.40 47 25
5 3.33 27 14
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