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Kinetics and Wastewater Treatment from Rubber Sheet Manufacturing
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Abstract

This research aims to study the kinetics and wastewater treatment from rubber sheet manufacturing.
Anaerobic batch tests were done in 120 ml serum bottles, having controlled COD concentrations of
the wastewater of 2,000, 4,000, 6,000, 8,000 and 10,000 mg/Il. 70 ml of the adjusted wastewater and

30 ml of sludge from upflow anaerobic sludge blanket (UASB) wastewater treatment system from
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tapioca starch factories were filled into the serum bottles. The sludge contained mixed liquor volatile
suspended solids (MLVSS) of 2 g/l. Serum bottles were then flushed with nitrogen gas in headspace
and sealed with butyl rubber stopper, followed by and aluminum crimp seal. Then the serum bottles
were incubated at 37 + 1 °C for 5, 10, 15 and 20 days. The results show that the kinetic of the COD
removals for the wastewater treatment fitted well with second order reaction. The maximum COD
removals efficiency was 61.45+0.05% at 10,000 mg/l COD and at 20 days. The maximum efficiency
of COD removal was. The maximum efficiency of suspended solids removal was 68.441+0.12%.

Biogas productions were 108.6+23.1 ml and methane gas contents were 73+0.06 %.
Keywords : rubber sheet manufacturing process, biogas, wastewater
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Table 1 Constant and R2 for zero, first and second order reactions of the different COD

concentration wastewaters from rubber sheet manufacturing

cOoD Order of reaction
Concentratio  Constant and Zero First Second
n R’ (mg/l/min) (1/min) (//mg/min)
(mgll)
2,000 K 51.34 0.043 3.0x10°
R’ 0.920 0.967 0.985
4,000 K 110.7 0.043 2.0x 10"
R’ 0.887 0.948 0.952
6,000 K 162.9 0.041 1.0x 10°
R’ 0.894 0.956 0.985
8,000 K 215.4 0.037 8.0x 10°
R’ 0.882 0.970 0.962
10,000 K 281.0 0.043 7.0x 10°
R’ 0.908 0.967 0.989
0.0012
0.001
. # 2,000 mg/l
0.0008 ¢ W 4,000 mg/l
- 1 4 [ |
S 0.0006 6,000 mg/l
0.0004 1 - ] u X 8,000 mg/l
10,000 mg/l
0.0002 B % = $ % e ’
1
0 5 10 15 20 25

Time (Day)
Figure 1 Scattering plots between time and corresponding inverse COD concentrations of 2,000,

4,000, 6,000, 8,000 and 10,000 mg/l at 5, 10, 15 and 20 days



wunnamaasLaznsthiamkEsannnzuim. .

I9UNA Nike, Ak

Table 2 Linear equation of x and y, Corresponding Rz, COD Concentrations of COD at

corresponding times (C,) and Constants of second order reactions (K,) for COD concentrations of

2,000, 4,000, 6,000, 8,000 and 10,000 mg/l at 5, 10, 15 and 20 days

COD concentration Linear equations C, K, R
(mgll) (mgfl) (//mg/min)
2,000 y = 0.000003x + 0.062 892 3.0x10° 0.985
4,000 y = 0.000002x + 0.082 1721 2.0x10° 0.952
6,000 y = 0.000001x + 0.086 2 551 1.0 x 10° 0.985
8,000 y = 0.000008x + 0.082 3353 8.0x10° 0.962
10,000 y = 0.000007x + 0.073 4,055 7.0x10° 0.989
Note: y =1/ C, x =time
100
80
[-] 2,000 (mg/1)
g B 4,000 (mg/l)
= e : mg
g 60 - i-é
2 5 - 6,000(mg/l)
K ah
i 40 e \
a e ~4| [ 8,000 (mg/l)
S 8 N
- . . [=] 10,000 (mg/l)
By T
R ah
e a
o [
O R |
5 10 15 20
Time (day)

Figure 2 Efficiencies of COD removals for wastewater from rubber sheet manufacturing for varied

COD concentrations of 2,000, 4,000, 6,000, 8,000 and 10,000 mg/l at 5, 10, 15 and 20 days
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Figure 3 Efficiencies of suspended solids removals for wastewater from rubber sheet manufacturing

for varied COD concentrations of 2,000, 4,000, 6,000, 8,000 and 10,000 mg/l at 5, 10, 15 and 20

days
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Figure 4 Biogas productions for wastewater from rubber sheet manufacturing for varied COD

concentrations of 2,000, 4,000, 6,000, 8,000 and 10,000 mg/l at 5, 10, 15 and 20 days
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Figure 5 Methane gas contents in the biogas from wastewater for varied COD concentrations of

2,000, 4,000, 6,000, 8,000 and 10,000 mg/l at 5, 10, 15 and 20 days
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