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Recovery of Nitric Acid from Waste Solder Stripper by Diffusion Dialysis
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Abstract

A basic study was conducted to effectively recover nitric acid from a waste solder stripper by diffusion dialysis using anion
exchange membranes. The effects of flow rate, flux ratio, nitrate concentration, and metallic ion types and concentration on the
recovery percentage of nitric acid were investigated. The recovery percentage of nitric acid was decreased with the increase of
flow velocity. But the recovery percentage of nitric acid was increased as the increase of flux ratio(W/F) and showing a recovery
percentage of nitric acid of about 99% at a flux ratio of 1.5 or more. As the increase of nitric acid concentration in feed solution,
the recovery percentage of nitric acid was increased up to 3.0M, but in case of greater than 3.0M, the recovery percentage grad-
ually was decreased. Leakage percentage of metallic ions through the membrane were in the order of Pb, Na and Cu but Fe and
Sn did not leakaged. As a result of diffusion dialysis using real waste solder stripper at a flow rate of 0.9 L/hr-m?, W/F = 1.3,
a recovery percentage of nitric acid of approximately 94% was gained.
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Fig. 1. Schematic of Diffusion dialysis.
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2 9o wolgele zAla) fai AMgR A
(Daejung 60%), NaNOjz(Junsei 99%), SnCl, 5H,O
(Junsei 95%), Cu(NOs),-3H,O(Oriental chemical, 99%),
Pb(NO;),(Shinyo pure chemical), NaOH(Yakuri 99%)

Table 1. Chemical composition of waste solder stripper (g/L)
Sn Cu Fe Pb Na HNO;

2.8 4.0 43 20.1 41 |5.8~6.2M
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Fig. 2. Diffusion dialysis apparatus.

Table 2. Specifications of Diffusion dialysis apparatus.

Membrane Anion exchange membrane
Number of membrane sheet 19
Effective area of membrane 0.0172 m?
Total effective area of 03268 m?
membrane
Distance between membranes 1.9 mm

Pump Metering pump
Tank PVC 1.0 L
Pipe PVC, PP, PE
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Table 3. Characteristics of anion exchange membrane.

Commercial name APS
Thickness (um) 150
Characteristic Oxidant proof
Counter ion SO42'
Burst Strength 0.2
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M : Mobility of acid (mol/hr)

U : The dialysis coefficient (mol/hr-m-mol/L)

A : Effective membrane area (m?)

AC), : The average common log values of the den-
sity difference
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(25°C).

Qq : Flow rate of D.I water (L/hr)
C,4 : Conc. of recovered acid (mol/L)
Qy : Flow rate of feed solution (L/hr)
C; : Conc. of feed solution (mol/L)
Cy : Conc. of waste solution (mol/L)
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Table 4. Leakage percentage of metal ions. (%)
Sn Cu Fe Pb Na
0 0.30 0 4.26 3.56
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