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Fig. 1 Effect of CPAM and APAM dosages on solid-liquid separation efficacy of kitchen waste
hydrolysate under different pHs
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Table 2 Experimental ranges and levels of the independent

variables
IKF-
E5ES s
-1 0 1
APAM#NE/ (mg-gTSS™) A 2.4 4.0 5.6
CPAM# i/ (mg-gTSS™) B 24 4.0 5.6
pH C 3 5 7
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Table 3 Experimental design and response of
Box-Benhnken design

751 A B C CST,/(s'L-gTSS ™)
1 0 1 -1 3.85
2 0 0 0 0.87
3 1 -1 0 2.88
4 1 1 0 3.65
5 -1 -1 0 2.64
6 0 0 0 0.72
7 0 -1 1 3.33
8 1 0 -1 3.85
9 0 1 1 2.98
10 1 0 1 3.95
11 -1 0 1 2.40
12 0 0 0 0.79
13 -1 1 0 3.15
14 0 -1 -1 2.56
15 -1 0 -1 2.92
16 0 0 0.65
17 0.60
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Table 4 Variance analysis of Box-Behnken response surface

experiment results

FERE  AME  CFHEE BiF F{E PfH
5N 9 24.06 2.67 4134 <0.000 1
A 1 1.30 1.30 2007  0.0029
B 1 0.6193 06193 9.8 0.0175
C 1 0.0345 00345 05328 04891
AB 1 0.0177 00177 02742  0.6167
AC 1 0.0961  0.096 1 1.49 0.262 3
BC 1 06765 06765 1046  0.0144
A? 1 6.34 6.34 98.04  <0.000 1
B’ 1 5.34 5.34 82.53  <0.000 1
c’ 1 7.41 7.41 114.57  <0.000 1
B2 7 04527  0.0647
S 3 04059 01353  11.56 0.069 3
gl s 4 0.0468  0.0117
pEN=P 16 24.51
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Fig. 2 Response surface graph of the interaction effects of APAM dosage, CPAM dosage, and pH on CST, values
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Fig. 3 Anionic-cationic polyacrylamide, biochemical characterization of kitchen waste hydrolysate
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Fig. 4 Fourier infrared spectrograms and 2D correlation spectrograms of kitchen waste hydrolysate at different pHs
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Enhanced solid-Liquid separation of Kkitchen waste hydrolysate using
polyacrylamide: efficiency and mechanism

HAN Wujie', HAO Zijing', ZONG Yuxi?, WU Shimin', YANG Xiaoyin?, Al Jing?, LI Wei""

1. School of Environmental and Municipal Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. College of Environment, China University of Geoscience(Wuhan), Wuhan 430074, China
*Corresponding author, E-mail: liwei@xauat.edu.cn

Abstract Kitchen waste hydrolysate (KWH), characterized by high COD and high C/N ratio, can be utilized as
an additional carbon source in the biological treatment unit of wastewater treatment plants. Nevertheless, the
organic matter present in KWH with larger particles may not be readily metabolized by microbes, leading to
elevated concentrations of suspended solids and COD in the effluent. This limitation hinders its widespread
application. To address this issue, this study proposed the sequential use of anionic-cationic polyacrylamide
(PAM) to enhance the removal of large-particle organic matter from KWH. Experimental results indicated that,
at pH=5, sequential addition of 3.2 mg-gTSS™ anionic PAM (APAM) and 4.0 mg-gTSS™' cationic PAM
(CPAM) reduced the normalized capillary suction time (CST,) of the hydrolysate from 19.12 s-L-gTSS™ to
0.61 s-L-gTSS™, achieving effective solid-liquid separation. Under this condition, the removal efficiency of the
soluble COD (SCOD) in supernatant of KWH reached 52.81%, while the concentration of BOD, remained
unchanged. As a result, the ratio of BOD,/SCOD increased from 0.12 to 0.26, significantly improving the
biodegradability of KWH. In addition, the efficient removal of proteins in KWH was the main reason for
promoting solid-liquid separation of the hydrolysate, as indicated by the analysis of two-dimensional infrared
correlation spectra. The results of this study may contribute to promoting the resource utilization of KWH.
Keywords polyacrylamide; kitchen waste hydrolysate; solid-liquid separation; response surface curve; 2D-
FTIR-COS
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