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Abstract

The purpose of this study was to determine the influence of high organic substances with concentrations in fermented
rice noodle (Khanomjeen) factory wastewater on the efficiency wastewater treatment of plants (Vetiveria zizanioides
Nash. and Cyperus corymbosus Rottb.). Addition, The continuous flow condition and 5-days stagnation and 2-days
releasing condition experiments were performed in the bath — flow wastewater treatment system. This study was
divided into 2 parts namely; wastewater treatment by use of grown materials (GMs) only and wastewater treatment
by use of grown materials combining with plants (GPs). The results revealed that high concentrations of organic

substances (show in form of chemical oxygen demand; COD) at 3.669.70 + 134.50 mg/L have more effect with
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efficiency wastewater treatment of GMs and GPs. The GMs could be reduced COD to 121.65 + 50.17 mg/I at the 1
week-cycle (7 days). In part of GPs, Vetiveria zizanioides Nash. and Cyperus corymbosus Rottb. could be reduced
COD to 140.63 + 16.24 mg/l at the 4 week-cycles (28 days) and 128.65 + 0.00 mg/I at the 3 week-cycles (21 days),
respectively. The COD of effluent exceeded 120 mg/l which the limitation COD value of the Department of industrial
works. From GPs experiment units, Vetiveria zizanioides Nash. has higher treatment efficiency than Cyperus
corymbosus Rottb., which the statistically significant difference was detected with the p - value < 0.05. In conclusion,
plants had tolerance to high concentration of organic substances for a short duration of the experiment only. The
effectiveness of wastewater treatment will decreased following the period of treatment cycles. Therefore, the results

of these studies could be considered to apply for fermented rice noodle (Khanomjeen) factory wastewater treatment.

Keywords: Fermented rice noodle factory wastewater, Efficiency wastewater treatment, Vetiveria zizanioides Nash.,

Cyperus corymbosus Rottb.
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Figure 1

- Vetiveria zizanioides Nash

- Cyperus corymbosus Rottb
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Figure 2 The test of grown materials to treat (a) non pre-treated wastewater and (b) pre-treated wastewater
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Figure 4 The test of Vetiveria zizanioides Nash. and Cyperus corymbosus Rottb. to treat pre-treated wastewater
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Table 1 The comparison of efficiency wastewater treatment from Vetiveria zizanioides Nash. and Cyperus corymbosus Rottb.

The wastewater treatment efficiency
Treatment Week-cycles Non pre-treated wastewater Pre-treated wastewater
COD (mgll) % removal COD (mgll) % removal

1 121.65 + 50.17 96.69 + 1.37 ab 40.44 £+ 16.67 95.91 + 1.69 ab

2 193.94 + 74.66 94.72 £ 2.03 ab 64.99 + 25.01 93.43 +2.53 ab
T1 3 318.10 + 73.46 91.33 £ 2.00 k 146.63 + 56.44 85.17 £ 5.71 bc
4 554.95 + 71.20 84.88 + 1.94 | 369.97 + 33.36 62.59 + 3.37 j

5 653.18 + 68.94 82.20 + 1.88 m 526.30 + 46.74 46.78 £+ 4.73 k

6 795.58 + 77.91 78.32+212n 612.68 + 56.19 38.05+5.68 |

Mean 439.57 £ 9.90 88.02+1.89C 293.50 + 16.65 7132+ 395C
1 16.03 £ 6.17 99.56 + 0.17 ab 10.69 £ 0.00 98.92 + 0.00 ab
2 2542 + 4.51 99.31 £0.12 ab 19.55 + 0.00 98.02 + 0.00 ab
T2 3 79.17 £ 0.00 97.84 £ 0.00 ¢ 24.74 + 0.00 97.50 + 0.00 bc
4 140.63 + 16.24 96.17 £ 0.44 d 35.16 + 8.12 96.44 +0.82 d

5 271.73 £ 29.79 9260+ 0.81e 42.46 £ 9.80 95.71+0.99 e

6 510.11 + 3.28 86.10 + 0.09 f 145.75 + 33.66 85.26 +3.40 f
Mean 173.85 + 11.14 95.26 + 0.27 A 46.39 + 13.05 95.31 + 0.87 AB
1 26.72 + 6.39 99.27 £ 0.17 ab 16.03 £ 6.17 98.38 + 0.62 ab
2 38.12 + 8.05 68.96 + 0.22 ab 31.70 £ 9.16 96.79 + 0.93 ab
T3 3 128.65 + 0.00 96.49+0.00 g 49.48 £ 0.00 95.00 + 0.00 bc
4 253.14 + 31.74 93.10+0.87 h 56.25 + 0.00 94.31+0.00 g
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The wastewater treatment efficiency
Treatment Week-cycles Non pre-treated wastewater Pre-treated wastewater
COD (mg/l) % removal COD (mg/l) % removal

5 373.63 + 39.47 89.82 + 1.08 i 67.93 + 0.00 96.13 £ 0.00 h

6 590.27 + 9.13 83.92+0.25] 163.96 + 21.04 83.42 +2.13 i
Mean 235.09 + 15.86 93.92+0.25B 64.23 + 8.30 95.51 + 0.61 AB
F-test - * - *
CV (%) 85.50 7.14 132.22 20.85

T1 = wastewater treatment by use of grown materials (Control treatment).

T2 = wastewater treatment by use of grown materials combining with Vetiveria zizanioides Nash.

T3 = wastewater treatment by use of grown materials combining with Cyperus corymbosus Rottb.

Uppercase (A, B, and C) shown differ significance of treatment.

Lowercase (a, b, c ..... and f) shown differ significance of week-cycles.

Mean values on the same column with the same letters do not differ significantly.

* = Significant at p — value < 0.05
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