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Abstract : This study was focused on experiment for the separation and concentration process of Cu(II), Zn(II) solution
with the variation of applied pressure and concentration using reverse osmosis plate and frame modules. Rejection coefficient
and degree of concentration for Cu( I1) component using single and multi-stage reverse osmosis process were showed 96.3 ~
97.8%, 0.044 ~ 0.191(in single-stage), 96.3 ~ 98.4%, 0.400 ~ 2.264(in multi-stage) within the range of experimental
condition, respectively. Those of Zn(Il) were 93.3 ~ 97.1%, 0.019 ~ 0.395(in single-stage), 96.3 ~ 98.2%, 0.365 ~
1.454(in multi-stage), respectively. Degree of concentration of multi-stage were higher than those of single-stage. Heavy
metal[Cu(11), Zn(I1)] separation was very efficient in using reverse osmosis plate and frame type modules. Separation
efficiency for a mixed solution Cu(I1) and Zn( II) was higher than those of each one of Cu(1I) and Zn(I1).
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Fig. 1. Change of flow direction in reverse osmosis single
system.
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Legend :

1. Refrigerated bath circulator 2, Feed tank

3. Prefilter 4. High pressure pump 5. Dampner
6. Pressure gauge 7. Test cell 8. Needle valve
9. Back pressure regulator 10, Flow meter

11, 3—way valve 12,14, Sampling device

13. Pressure relief valve

Fig. 2. Schematic flow diagram of reverse osmosis experi-
mental system.
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Fig. 3. Permeate flux versus pressure differences for pure-
water of single test cell.
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Fig. 5. Permeate flux versus pressure differences for each
feed concentration of multi test cell in Zn(Il) solu-
tion.
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Fig. 6. Permeate flux versus pressure differences for Zn
(II) 100ppm feed solution in single and multi test

cell.
1.0 5 o S p
081 o 4oppm
08l ¥ 60ppm
8 =] mm
[+ 4 <o pm
g 0.7
0 0.6 o
£ o
c
§ 0.4 4
0.3 1
]
0.2 4
0.1 4
0.0 T T T T
0 5 10 15 20 25

Pressure difference, AP[Kg,Icmz]

Fig. 7. Rejection coefficient versus pressure differences for
each feed concentration of single test cell in Cu(Il)

solution.
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Fig. 8. Rejection coefficient versus pressure differences for
each feed concentration of multi test cell in Cu(Il)
solution.
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Fig. 9. Rejection coefficient versus pressure differences for
each feed concentration of single test cell in Zn(II)

solution.
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Fig. 10. Rejection coefficient versus pressure differences for
each feed concentration of multi test cell in Zn(IT)
solution.
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Fig. 11. DC versus pressure differences for each feed
concentration of single test cell in Cu(Il) solution.

2.4 -
2.2
2.0 4 ppm

18 - 100ppm 5
1.6 o
1.4 v

1.2
1.0 4
0.8 4
0.6 1 ©
04 B
0.2 -
0.0

40ppm ©

oD<o
2

< <@o

Degree of concentration, DC
o

0 5 10 15 20 25
Pressure difference, AP[KwIcmz]

Fig. 12. DC versus pressure differences for each feed
concentration of multi test cell in Cu(II) solution.
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Fig. 13. DC versus pressure differences for each feed
concentration of single test cell in Zn(II) solution,

34. Tl HED E2EYES B

Cu(Il), Zn(IM)9l ©Y HEFH EF HEo) HE &2H)
A& vFEE GUDAM 3% AAE Fig. 159 Fig.
1601 Yt &2uAE} FHEE Cu(ll), Zn(Il)o]

22
20 1 o ;ggm o
] v pm
g 18 o 80ppm o
L 1.6 4 o 100ppm v
1.4 v
121 u}
8 1.0 4 o ]
v
S 0.8 A o
[w] < ¢
0.6
[n] (o4
0.4 - o
024
0.0 T T v T
v} 5 10 15 20 25

Pressure difference, AP[Kg,Icmzl

Fig. 14. DC versus pressure differences for each feed
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Fig. 15. Rejection coefficient versus pressure differences for
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solution in single test cell.
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