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Abstract : In this study, we carry out economic and technical feasibility study for treatment process of waste
solvent such as SD waste solution and stripper solution from LCD manufacturing process. Extensive screening
work has been done for selecting the best extraction solvent. As a result, it is shown that CHCl; is the most
adequate extraction solvent for separation and recovery of both SD waste solvent and stripper waste. Rigorous
simulation study has been carried out for extraction process and distillation process as a candidate of waste
solvent treatment. The result shows that the solvent extraction process is more beneficial than the simple

distillation process.
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Figure 1. Mutual Solubility of each class (-2 complete
miscibility; --: high mutual solubility; -
low mutual solubility ; no line: very low
mrtual solubility).

Table 1. Concentration of NMP and BDG in aqueons solution treated with organic solvents (ppm, wt/wt)

Solvent Waste-solution CHCl; EA CyCq 2,4-PD CyCeO PC
NMP 25000 3621 21563 17571 12932 9730 12758
BDG 57000 3204 12995 43034 13681 6551 194999

Solvent CCL CeHj CyGs Cs DIPE MIBK p-Xy
NMP 18617 15250 22113 21925 26154 23854 19773
BDG 21614 18044 48420 50800 45276 23694 32845

Solvent Toluene TBP 1-Octanol EB CB
NMP 21101 20282 17172 20815 18370
BDG 33733 15566 12280 31366 20102

Abbreviations: CHCl: chloroform, EA: ethyl acetate, CyCq: cyclohexane, 2,4-PD: 2.4-pentadiene,
CyCsO: cyclohexanone, PC: propylene carbonate, CCly: carbon tetrachloride, C¢Hg: benzene,
CyGs: cyclopentane, Cg :n-hexane, DIPE: diisopropy! ether, MIBK: methylisobutyl ketone,

p-Xy: p-Xylene, TBP: tributyl phosphate, EB: ethyl benzene, CB: chlorobenzene)
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Figure 2. Experimental results for various stage numbers and solvent/waste-solution ratio.
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Table 2. Composition of each stream in extraction process (wt%)

stream\component MEA NMP BDG IPA H:O CHCl,
Solvent recycle 0 0 0 0.0103 0 0.9897
SD waste solution 0.006 0.025 0.057 0.02 0.892 0
Extractor top 0.006 0 0 0.022 0.972 0
Extractor bottom 0 0.016 0.036 0.01 0 0.938
Distillation top 0 0 0 0.7 0.27 0.03
Distillation bottom 0.006 0 0 0.002 0.992 0
Solvent recovery top 0 0 0 0.011 0 0.989
Solvent recovery bottom 0.004 0.29 0.662 0 0 0.044
Solvent make-up 0 0 0 0 0 1
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Figure 3. Process flow diagram of solvent extraction
process.
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Table 3. Comparison of energy consumption in extraction process and distillation processes

Distillation process

Extraction process

The 1" The 2™ Solvent
distillation distillation Extractor recovery Cooler
column column column
Preheater Duty (KJ/h) 7.2¢+05 1.47e+05 4.64e+05 13e+05
Cost (¥ day) 182,400 38,400 120,000 5,100
Condenser  Duty (KJ/h) 1.11e+07 4.8¢406 1.65¢+06 2.2¢+05
Cost (¥¥/day) 432,500 187,700 64,400 8,600
Reboiler Duty (KJ/h) 1.11e+07 4.8¢+06 1.4e+06 4.6e+05
Cost (¥¥/day) 2,817,600 1,219,200 355,200 116,700
Total Cost (#/day) 4,839,400 820,000
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