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Abstract

Paper recycling plays an essential role in environmental protection, reducing the consumption of
forest resources, and achieving sustainable waste management. However, the presence of various
chemical compounds, particularly printing inks, poses significant challenges to the recycling
process. This study aimed to investigate the effective parameters for ink removal and to optimize
the recycling conditions of office paper. Accordingly, a laboratory study was designed using the
Response Surface Methodology (RSM), and the influential parameters were systematically
examined. The results of the analysis of variance (ANOVA) indicated that the obtained statistical
model was significant and had good predictive capability. The optimal process conditions were
determined to include appropriate levels of NaOH, H202, and Tween-80, a pH of 8- 9, and elevated
temperature. Under these conditions, the average experimental recycling yield was approximately
60%, which showed good agreement with the model-predicted value of 63%. These results
demonstrate that optimizing the paper recycling process can enhance efficiency, reduce chemical
consumption, and improve environmental compatibility.
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E-Temp 2943.06 1 2943.06 733.93 < 0.0001 Significant
AB 16.00 1 16.00 3.99 0.0568 Significant
AC 6.25 1 6.25 156 0.2234 Not Significant
AD 1.0000 1 1.0000 0.2494 0.6219 Not Significant
AE 9.00 1 9.00 2.24  0.1466 Not Significant
BC 0.2500 1 0.2500 0.0623 0.8049 Not Significant
BD 0.2500 1 0.2500 0.0623 0.8049 Not Significant
BE 1.0000 1 1.0000 0.2494 0.6219 Not Significant
CD 0.0000 1 0.0000 0.0000 1.0000 Not Significant
CE 2.25 1 225 0.5611 0.4608 Not Significant
DE 1.0000 1 1.0000 0.2494 0.6219 Not Significant
Az 19.64 1 19.64 490 0.0363 Significant
B2 21.88 1 21.88 546  0.0278 Significant
c? 6.06 1 6.06 151 0.2304 Not Significant
D2 2.18 1 218 0.5441 0.4676 Not Significant
E2 47.52 1 47,52 11.85 0.0020 Significant
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Factor Coefficient Estimate df Standard Error 95% CI Low 95% CI High VIF

Intercept  60.00 1 0.8175 58.32 61.68

A-NaOH  2.44 1 0.5006 1.41 3.47 1.0000
B-Tween 80 3.25 1 0.5006 2.22 4.28 1.0000
C-H0; 3.06 1 0.5006 2.03 4.09 1.0000
D-pH 3.31 1 0.5006 2.28 4.34 1.0000
E-Temp 13.56 1 0.5006 12.53 14.59 1.0000
AB 2.00 1 1.00 -0.0621 4.06 1.0000
AC 1.25 1 1.00 -0.8121 3.31 1.0000
AD -0.5000 1 1.00 -2.56 1.56 1.0000
AE 1.50 1 1.00 -0.5621 3.56 1.0000
BC 0.2500 1 1.00 -1.81 2.31 1.0000
BD -0.2500 1 1.00 -2.31 1.81 1.0000
BE 0.5000 1 1.00 -1.56 2.56 1.0000
CD 0.0000 1 1.00 -2.06 2.06 1.0000
CE -0.7500 1 1.00 -2.81 131 1.0000
DE 0.5000 1 1.00 -1.56 2.56 1.0000
A? -1.50 1 0.6778 -2.90 -0.1039 1.20
B2 -1.58 1 0.6778 -2.98 -0.1873 1.20
c? -0.8333 1 0.6778 -2.23 0.5627 1.20
D2 -0.5000 1 0.6778 -1.90 0.8961 1.20
E? -2.33 1 0.6778 -3.73 -0.9373 1.20
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