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Application of the Vacuum Evaporator with a Heat
Pump to Surface Treatment of Metals & g
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The vacuum evaporator is a wastewater treatment system to separate distilled water from waste
containing pollutants concentrated by evaporation and condensation for reduction of disposal
volume and costs. Evaporation is enhanced by the use of vacuum and heat pump technologies. The
advantage of the system includes high treating performance, compact and inexpensive construction
in addition to low running cost. This paper introduces the application to the field of surface
treatment of metals, laying emphasis on quick recovery of the investment.
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Fig. 1 Process flow of the vacuum evaporator (WTS E 4000).
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Type WTS E 150 500 700 2000 4000 5000 8000
Frequency Hz 50/60 50/60 50/60 50/60 50/60 50/60 50/60
Distillate production (with water) ¢/hr 75 22.5/23.5 31.5/31.8 91.5/102.3 158/175 230/248 330/360
Power consumption kW 2.5/2.7 7/1.5 6.2/8.4 16.2/20 28/36 39/50 56/77
Voltage™ " 220 400/220 400/220 400/440 400/440 400/440 400/440
Efficiency kWh/ £ 0.33/0.36 0.30/0.32 0.19/0.26 0.17/0.19 0.18/0.21 0.17/0.20 0.19/0.21
Discharged heat keal/hr | 2150/2580 | 7740/9300 | 5600/6708 |10200/12600 |17 000/20 000 |40 000/56 000 |46 500/55 100
Air required m/hr | 1000/1100 | 4500/5310 | 4500/5310 | 6700/8 100 |12000/14 400 |14 000/20 000 | 28 000/33 000
Refrigerant R22 R22 R22 R22 R22 R22 R22
Empty weight kg 160 640 380 1050 1200 2000 2050
Width mm 670 1500 650 1150 2000 1800 2300
Length mm 710 1100 1200 2000 2510 2400 2900
Height mm 1350 2030 1940 2465 2510 2900 2930
Noise power level dB(A) 80.6 80 79 80 { 80 81 80
Materials in contact with wastes AISI 316L + PP
Scraper O O X X X X X
Automatic antifoam dosage O O @] O @] O O
Automatic concentrate discharge (valve) option option O O O O O
Automatic concentrate discharge (volute pump) X option O O O O O
Distillate pH control option option option option option option option
Boiling point T 35~40 35~40 35~40 35~40 35~40 35~40 35~40
Vacuum Torr 40~50 40~50 40~50 40~50 40~50 40~50 40~50

*) Voltage 42138 %?if g:;;:s + Neutral 9 :vviz}liout

440: Three phases
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Fig. 2 Process flow of the vacuum evaporator (WTS E 150, 500).
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Table 2 Analysis on vacuum evaporation of waste liquid from non-electrolysis nickel

plating process.

Parameter Waste Distillate Concentrate
pH 4.3 4.5 4.5
SS mg/£ < 1.0 < 1.0 10 600
COD,,, ng/0 15 000 12.8 81 000
BOD ng/¢ 1410 47.9 55 000
TOC ng/? 8500 23.6 44 900
Na ng/4 11 500 0.88 63 100
Ni ng/ ¢ 6720 0.1 38 300
Fe ng/2 16.7 <01 85.2
Cr ng/ 0 0.14 0.1 0.87
Pb ng/2 0.26 <0.2 0.89
Cu ng/? 0.1 {01 <0.1
S04 ng/ 4 14 900 (0.3 89 000
PO ng/ 4 32.1 {0.1 181
T-P ng/ ¢ 36.4 0.52 272
o/ ng/ 20 < 60.0 {0.3 <90
TS ng/ ¢ 68 700 38.0 473 000
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Fig. 3 Washing solution recycling system for nail hardening.
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