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Effects of adding molasses and phosphorus fertilizer to thai dessert factory wastewater
for biogas production through anaerobic digestion system
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Abstract

This research aimed to study the effects of adding molasses and phosphorus fertilizer to Thai dessert factory
wastewater to enhance biogas production as an alternative energy source for utilization. The experimental design
consisted of three sets: TR1 (wastewater only), TR2 (wastewater and molasses), and TR3 (wastewater, molasses,
and phosphorus liquid fertilizer). The experiment was conducted over a period of 30 days. The characteristics of
the wastewater, including pH, chemical oxygen demand (COD), suspended solids (SS), and total nutrient content in

terms of nitrogen and phosphorus, were analyzed every three days. Biogas production was collected and measured in
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wastewater for biogas production through anaerobic digestion system

glass vials, and its composition was analyzed using GC chromatography. The results indicated that the accumulated
biogas volumes for the experimental sets TR1 and TR2 were 226.67 + 15.07 and 258.67 + 23.71 mL, respectively,
with methane production potentials of 0.56 and 0.61 L CH4/g VSadded, respectively. The two treatments showed no
significant difference (p>0.05). In contrast, the experimental set TR3 showed the lowest accumulated biogas volume
at 133.67 + 20.36 mL and a methane production potential of 0.53 L CH4/g VSadded. For the efficiency of organic
matter removal in terms of COD, the experimental set TR2 exhibited the highest treatment efficiency, with a value of
81.54%. This was followed by experimental set TR1 (79.99%) and TR3 (76.36%). Thus, the adjustment of the nutrient
ratio by adding molasses in the system did not significantly affect biogas production but did improve the wastewater
treatment efficiency of the anaerobic system. However, the increased phosphorus concentration from phosphorus
liquid fertilizer inhibited methanogenic bacteria activity, resulting in reduced biogas production efficiency. The results

of this study can be applied to develop a biogas production system through an anaerobic digestion process as an

alternative energy source for wastewater treatment.
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Figure 1 Set of equipment (a) biogas production
(b) wastewater treatment
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Table 1 Water quality parameters, units and analytical methods
Parameters Units Analytical Method
pH - pH Meter
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Table 2  Characteristics of substrate and co-digestion
Experimental
Parameter
TR1 TR2 TR3

pH* 569 +0.03a 5.55+0.01b 543 £0.02c
COD (mg/ly* 5,333.33 + 923.76 b 6,933.33 + 461.88 a 5,866.67 + 461.88 ab
TS (mg/l)* 4,116.85 + 53.40 ¢ 5,193.67 + 108.09 a 4,922.19 + 110.51 b
VS (mg/l)* 3,94567 £ 7214 ¢ 4,469.67 + 109.43 a 4,159.40 + 119.75 b

N (mg/l)* 87.80 + 5.56 ¢ 156.98 + 7.82 a 111.88 £ 530 b
TP (mg/l)* 10.15 + 2.65 ¢ 12.92 + 1.28 b 19.70 £ 210 a
COD:N:P 100:1.73:0.20 100:2.18:0.18 100:2.00:0.34

* Different with letters (a-c) in the same column indicate significant differences (p < 0.05)
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Figure 5 pH results for all the substrates and co-digestion
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Figure 6 COD results for all the substrates and co-digestion
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Table 3  Characteristics of influent in feed tank and effluent from anaerobic reactor
Parameters TR1 TR2 TR3

pH* Influent® 5.69 +0.03 a 555+0.01b 543 +0.02c¢c
Effluent* 6.07 £ 0.03 a 6.35+0.15a 524 +£0.20b

% Removal - - -

COD (mg/l) Influent® 5,333.33 £ 923.76 b 6,933.33 £ 461.88 a 5,866.67 + 461.88 ab
Effluent 1,067 + 184.75 1,280 + 184.75 1,387 £ 92.38

% Removal 79.99 81.54 76.36

TS (mg/l) Influent 4,116.85 £ 53.40 ¢ 5,193.67 + 108.09 a 4,922.19 + 110.51 b
Effluent® 3,268.86 + 169.71 ab 3,328.89 + 61.67 ab 3,136.67 + 175.34 b

% Removal 20.60 35.90 34.79

VS (mgll) Influent* 3,945.67 £+ 72.14 ¢ 4,469.67 + 109.43 a 4,159.40 + 119.75 b
Effluent 2,240.25 £ 175.64 2,335.56 + 46.71 2,014.11 £ 155.07

% Removal 43.22 47.75 50.43

* Different with letters (a-c) in the same column indicate significant differences (p < 0.05)
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