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Abstract

Industrial resorcinol wastewater typically contains acetate at appreciable concentrations, potentially affecting its anaerobic
digestion performance. Therefore, in this study, we conducted anaerobic batch tests to evaluate the effect of acetate
concentration on resorcinol degradation and methane production during the anaerobic digestion of resorcinol wastewater. The
anaerobic batch test using resorcinol as the sole substrate achieved 360.7 mL-CH4/g-chemical oxygen demand (COD) within
10 days, demonstrating the applicability of anaerobic digestion for treating resorcinol-containing wastewater. When acetate
was introduced as a co-substrate, the methane production rate decreased from 101 mL-CHy/L/d to 64-83 mL-CHy/L/d,
approximately 17.8-36.6% lower than that of the control. The resorcinol degradation rate also decreased from 133
mg-COD/L/d to 64-105 mg-COD/L/d, corresponding to a reduction of approximately 21.1-51.9% compared with the
control. These results suggest that acetoclastic methanogenesis was the rate-limiting step, limiting the overall anaerobic
digestion of resorcinol. This study provides insights into how the composition of resorcinol wastewater (i.e., resorcinol and
acetate) affects anaerobic digestion performance and may help inform the optimization of anaerobic treatment strategies for
industrial resorcinol wastewater.
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Table 1. Experimental design of anaerobic batch tests treating resorcinol wastewater

Substrate
Name
Resorcinol (g COD/L) Acetate (g COD/L)
R 1.0 0

R+A0.5 1.0 0.5
R+A1.0 1.0 1.0
R+A1.5 1.0 1.5
R+A2.0 1.0 2.0

All experiments were conducted under batch anaerobic digestion at 37T in triplicate
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Fig. 1. Cumulative methane production in the control
anaerobic  batch test treating resorcinol
wastewater. Data represent the mean values of
triplicate experiments, and error bars indicate
standard deviations (n = 3).

g sty on sid 2 360.7 mL CHd/g
CODE, °]24 w& +&3k(398 mL CHi/g COD,
37C, 1 atm)@] ¢F 91%°ll sidst= o= UE
SohFig. 1). @718 &3 Al #7194 <F 5~10%7}
A7 nAER AT Mo, HEREAE9]
fiRgo] Heter HAALYSS ottt Gavala
et al., 2003). ol HXEAlE T #H4ol s o
7174 &3t FAo] aAQl A Va2 H8d &
U AAFRIT

Hx2AE] @714 &3 A A== JTEF
714 S5 S, ZkAARntE Tefu-EEo]
23 HE71E 85ty HxEAE 2 FAAERI
A Ee TG 2). AXEAE sEs
1.0 g COD/LollA AAAIZE §lo] A&H e hAst
o oF 8¢ ol &HAs] AA=I. 7178 43 54
oA HREAEY Holle2 AEY Tl ok 2
A FFL= AeR BUEI ti(Subramanyam
and Mishra, 2013). & A8 @714 4%tz f
£ E AFTUeRE A ARole HEREAE
o] a7t =R oFokd whd, Mgt g5t 34 o
H= #H A9 @714 L3k §4 €97
ol HREAEE EFT tholsto]
sletEol A7) A3F 204 b

2 B35 d Qi (Leven and

s
B

o |t
S
op
o
o

1.2

—-@-Resorcinol

1.0 4 Acetate

0.6 o

0.4 A

Resorcinol, acetate (g COD/L)

0.2 4

0.0 + Y S SO
Time (d)

Fig. 2. Changes in resorcinol and acetate concentrations
during the control anaerobic batch test treating
resorcinol wastewater. Data were obtained from
gas chromatography analysis of samples collected
from a representative reactor.
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Fig. 3. (2) Cumulative methane production and (b) methane production rate and lag time during the anaerobic batch tests
treating resorcinol wastewater with varying acetate concentrations. Data represent the mean values of triplicate
experiments, and error bars indicate standard deviations (n = 3).
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Fig. 4. Concentration profiles of (a) resorcinol and (b) acetate, and (c) resorcinol degradation rate and lag time during the
anaerobic batch tests treating resorcinol wastewater with varying acetate concentrations. Data were obtained from gas
chromatography analysis of samples collected from a representative reactor.
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