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Removal of Fluoride from Aged Scrubbing Water in

Semiconductor Manufacturing Industries and Its Reuse (1/2)
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Table 1. Characteristics of active aluminum by nitrogen gas
adsorption at 77 K.

Al,O; Original A? B®
Surface Area | gngmuir (A) | 189 193 184
Mg BET (Asg) 136 139 133
Total (V) 0.255 0.268 0.259
Pore volume Micro- (V) NAY NA¢ NAY
ol Meso£(Vo) 0211 0241 0246
Macro-<(Vs) 0.044 0014  0.009
Average particle diameter®, A 75 77 78
Particle true density’, g/cm® 3.949 3.30 3.28
Apparent density, g/em® 1.97 1.75 1.77
Particle porosity 0.50 0.47 0.46
Average particlesize’, im 104 130.8 144.4

a Aluminum pre-treated by 1 N HNO; at constant pH of 5.

b. Aluminum pre-treated by 1 N NaOH at constant pH of 11.

c. Calculated by using V-Vi = Vet+V,, with Barrett, Joyner, and
Hanlenda (BJH) adsorption pore distribution, which gives the
proportions of mesopore to macropore volumes.

d. NA: not available.

e. Calculated by using 4V, /Ag.

f. Analyzed by Accupyc 1330, Micromeritics.

g. Datafrom Merck.

h. Analyzed by LS 203 Fluid Module.

Table2. Values of Langmuir isotherm parameters and correlation
coefficients.

q, gkgt  K,m’g! r?
1= 0.05 M NaNO;
pH=3.5 (O) 39.06 0.02 0.9943
pH=4.5 () 3.97 0.12 0.9831
pH=5.5 (A) 3.79 0.06 0.9774
1= 0.1 M NaNOg3
pH=3.5 (@) 35.46 0.03 0.9868
pH=4.5 (H) 11.19 0.03 0.9944
pH=5.5 (A) 10.78 0.02 0.9761
200

Vol. adsorbed, cm?/g STP

Relative pressure, -
Figure 1. Adsorption and desorption isotherms of N, at 77 K of
Alumina. O, &, and []: the experimental data of original,
acidic pretreatment, and basic pretreatment.

20

Diff. volume, %

Channel diameter, £ m

Figure 2. The relationship between the channel diameter and
differential volume. O, <>, and []: the experimental data of
original, acidic pretreatment, and basic pretreatment alumina.
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Figure 3. Description of equilibrium data by the Langmuir
isotherm under various pH values and ionic strengthes. O []
/\: data at initial pH = 3.5, 45 and 5.5. The hollow and solid
symbols represent ionic strengthes of 0.05 and 0.1 M NaNOs.
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Figure 4. The relationship between the leached auminum
concentrations ([AI*"]) and adsorption time. O [] A\: data at
initial pH = 3.5, 4.5 and 5.5 under the ionic strength of 0.1 M
NaNOs. The hollow and solid symbols represent theinitial fluoride
concentrations of 0 and 100 mg/L.
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Figure 5. The breakthrough curves of the adsorption of fluoride on
Al>O3 under initial pH value of 4 and the ionic strength of 0.1 M
NaNOs. O, [, &: expeimenta data of inlet fluoride
concentrations (Co) of 7, 20 and 38 mg/L, respectively. BV = bed
volume.
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Figure 6. Dependence of bed volume (BV) and the concentration
of fluoride produced in the regeneration process. O and <: the
experimental data of first and second runs of regeneration process
by 0.01 N NaOH solution.
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Figure 7. Description of equilibrium data by the Langmuir
isotherm under initial pH value of 3.5 and the ionic strength of 0.1
M NaNO;. (O: experimental data. -: curve fitting by Langmuir
isotherm with correlation coefficient of 0.99.
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