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ABSTRACT : Printing process generates a vast amount of toxical waste and wastewater by the
development of printing and publishing industry. The regulations for various environmental pollution
material, which were indispensably used in printing industries, were getting stronger. The printing
industries should develop the cleaner technologies in order to avoid the regulations. In this paper, the
separation characteristics of microfiltration, ultrafiltration, reverse osmosis were surveyed to make basic data
for the optimization of process as cleaner technologies for printing industries. The 2kg/cm’® of operation
pressure were suitable to the U/F system. Because of the permeate of U/F was below 3 NTU as turbidity,

which was proved to be possible using the rinsing water in printing process. U/F system,
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Table 1. Characteristics of printing wastewater

Item Congcentration
pH 101
CODCr 265,700 mg/ ¢
TS 53,600 mg/ ¢
Turbidity 53,000 NTU
n-Hexane 3,533 mg/ ¢
Zn 13 mg/ ¢
cr* 0.11 mg/ ¢
Pb 0.29 mg/ /¢
Cu 29 mg/ ¢
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Fig. 1. Schematic diagram of treatment system.
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Fig. 2. Lab scale UF - R/O system.
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Table 2. Characteristics of membrane

Item | Manufacture Type

Prefilter| Melt Blown PP, 3m Depth filter

MWCO 20000, Hollow
Fiber, PSF

SW2540, Spiral wound,
Composite membrane

UF |[Samboe Globe

RO Film Tec

23 4w
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Fig. 4. The particle size distribution of treated
water with MF.
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Fig. 5. Variation of permeation flux with pressure.
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Fig. 6. Variation of permeation flux with time.
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Fig. 7. Comparison of various cleaning methods.
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Table 3. Results of treated water with UF

Timefmin) | pH |COD{mg/ #)| TS(mg/ £} | Turbidity(NTU)
Raw water | 1013 | 265,700 | 53,600 | 53,000.00
UF Treatment | 10.00 | 244,000 | 48,480 | 52,00000
20 | 996 | 147500 | 5480 386
0 | 99 | 148250 | 5540 173
60 | 998 | 152750 | 5,740 2,80
120 | 999 | 145500 | 5720 2.02
180 | 10.00 | 154500 | 6,140 1.90
240 | 998 | 154250 | 7.020 153
300 | 992 | 153500 | 7,940 158
360 | 992 | 156000 | 9,500 131
20 | 990 | 159,000 | 4520 1.7
480 | 993 | 164000 | 13220 | 185
540 | 988 | 167500 | 15760 1.89
600 | 986 | 169250 | 18680 | 158
660 | 987 | 174750 | 21920 | 166
720 | 986 | 179250 | 25500 | 248
780 | 984 | 184750 | 28980 |  2.08
840 | 983 | 198500 | 32,700 264
o | 953 | 774000 | 221,420 | 282,000.00

* CODCr : KxCrO; Closed Reflux Calorimetric Method

* Turbidity : HachA} 2100P turbidity meter. NTU
(Nephelometric Turbidity Units)
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T
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Tf : f% A3 500ml F34A}7H
F : 34 ZH(min)

SDI =

Table 4. SDI Test results of treated water with UF
ltem 1st 2nd 3rd 4th

Average

sDI | 48 | 29 | 16 | 12 | 263
PF(%)| 72 | 43 23 | 18 39

THe Table 59 R/O test ZE A3y
R/O test 232 B CODCr oF 80% AAEUR
Color & Turbidity= 99.9% )4 AAHAL R/O
Aol A CODCre 50200mg/LEAM oA £
@ Rolx Uk

Table 5. R/O Test results

Item cob Color® Turbidity

(mg/ £) (NTU)
Raw W/W | 264400 12,413,237.00| 53,000

UF Treatment 163,000 870.76 1.59
R/O Treatment] 50,200 94 93 048

RO ) 283,250 1,952 .86 17.90
Concentration®

*25% FF
# ADMI{American Dye Manufactures Institute) g}
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