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SOONTHORN SANHOOM : APPLICATION OF CLEANER
TECHNOLOGY IN A METAL FINISHING INDUSTRY (CASE STUDY :
WATER USAGE IN PHOSPHATING PROCESS). THESIS ADVISOR :

ASST. PROF. BOONCHAI WICHITSATHIAN, Ph.D. 147 PP.

CLEANER TECHNOLOGY / CLEANING METHOD /

PHOSPHATING PROCESS / RECYCLE / REUSE

Metal finishing industry is an important industry related to others. This kind
of industry consumed a large amount of water, especially workpiece rinsing in
phosphating process. There were previous studies about reducing water consumption
and wastewater that could have been well applied. Nevertheless, there are still many
ways to enhance efficiency of reducing water consumption and wastewater. Thus this
research had been studied about reducing water consumption and reusing wastewater
in phosphating process.

There were two stages of counter current rinsing in phosphating process. The
first one was alkaline rinsing in two rinsing tanks at pre - phosphate coating and the
second was rinsing in four tanks at post - phosphate coating. Each tank was
contaminative controlled in forms of alkalinity, acidity and conductivity. It was found
that if quantity of tanks were increased in workpiece rinsing during phosphating
process, then properties of rinsing water would have decreased contaminative value.
Moreover, counter current rinsing control at 150 liters per hour at post - phosphate
coating could control contaminative value in rinsing water of each tank not exceeded

than standard value and also had steady contaminative value in rinsing water. The



research found that it could reduce tap water consumption and RO water with 66%
and 55% respectively, and reduce 68% of wastewater quantity. At the same time
wastewater that happened in rinsing at post - phosphate coating stage could directly
reuse instead of tap water in alkaline rinsing at pre - phosphate coating stage by
controlling conductivity value in the last rinsing tank at maximum 200 ps/cm. It was
found that there were not any differences in adhesion of paint on workpieces surface.
Reusing such wastewater could reduce tap water consumption 13% and reduce
wastewater drainage 16% more that saved annual expenses 402,480 bahts without any
investment costs.

Reusing RO concentrate through membrane filters of RO system with
permeate flux rate of 31.6 liters/m*.h can reduce water drainage 60% at efficiency of
conductivity rejecting 99% and produced RO water had average conductivity at 11.3
ps/cm. Reusing RO concentrate can reduce tap water consumption up to 12% while
effluents from wastewater treatment system could have been reused through disc

filters and cartridge filters.
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i By asa. | ams. | n-1 | n-2 | -1 | v-2 | -3 | v-4
1 1,070 1,284 1,654 1.62 1.03 1.03 0.42 0.48 0.27 0.48
2 1,107 1,328 3,014 0.92 0.56 0.56 0.23 0.27 0.15 0.27
3 1,124 1,349 3,211 0.87 0.53 0.53 0.22 0.25 0.14 0.25
4 1,059 1,271 2,387 1.11 0.71 0.71 0.29 0.34 0.19 0.34
5 814 977 1,555 1.31 1.09 1.09 0.45 0.51 0.29 0.51
6 324 389 935 0.87 1.82 1.82 0.75 0.86 0.48 0.86
7 988 1,186 4,522 0.55 0.38 0.38 0.15 0.18 0.10 0.18
8 997 1,197 5,412 0.46 0.31 0.31 0.13 0.15 0.08 0.15
9 1,067 1,280 5,690 0.47 0.30 0.30 0.12 0.14 0.08 0.14
10 934 1,121 3,858 0.61 0.44 0.44 0.18 0.21 0.12 0.21
11 976 1,172 6,238 0.39 0.27 0.27 0.11 0.13 0.07 0.13
37U 10,459 12,554 38,476
ma'ﬂ 951 1,141 3,498 0.83 0.68 0.68 0.28 0.32 0.18 0.32
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1 110 13 3 23.7 45 98.8
2 110 13 3 23.7 4.4 98.8
3 110 13 3 23.7 4.4 98.8
mae 110 13 3 237 44 98.8
1 125 14 4 31.6 3.8 99.0
2 125 14 4 31.6 3.8 99.0
3 125 14 4 316 3.9 99.0
mae 125 14 4 31.6 3.8 99.0
1 150 15 5 39.5 3.6 99.1
2 150 15 5 39.5 3.6 99.1
3 150 15 5 39.5 3.6 99.1
mae 150 15 5 39.5 3.6 99.1
1 170 16 6 47.4 35 99.1
2 170 16 6 47.4 3.5 99.1
3 170 16 6 47.4 3.5 99.1
mao 170 16 6 47.4 3.5 99.1
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1 110 13 3 23.7 8.4 98.9
2 110 13 3 23.7 8.7 98.9
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1 125 14 4 316 7.7 99.0
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mae 125 14 4 31.6 7.7 99.0
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2 170 16 6 474 7.3 99.01
3 170 16 6 474 7.4 99.0
mao 170 16 6 474 7.4 99.0
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