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Characterization of Sedimentation and pH Neutralization
as Pretreatment of Acid Contaminated Water
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ABSTRACT : Sedimentation and pH neutralization has been investigated as preteatment of acid contaminate water. The settling and
neutralizing process derive more effective degradation efficiency as the pre-treatment process before the removal process of adsorption,
volatile, biodegradation, or oxidation. Settling velocity, uniformity coefficient, coefficient of curvature, and grain size index can define
in the sedimentation process for characteristics of the soil. The stainless steel sieve has been used to separate each particle size of
the dry soil by assembling in order of 4, 10, 20, 40, 80, 100, and 200 mesh sizes. The soil from Gamcheon Port in Busan drops
upper side of the sieve and shakes back and forth to separate each different size of the particle. The 1L of Imhoff cone and 200
mL of the mass cylinder were used as settling tanks to calculate settling velocity. Stokes’ equation was used to figure out the average
density of dry soil with a value from settling velocity. In the results, the average particle density and lowest settling velocity were
1.93 g/em® and 0.11 cmys, respectively. These values can detect the range of settling points of sediment to prevent chemical accidents.
In pH neutralization, the initial pH of 2, 3, 4, and 5 of nitric acid and sulfuric acid are used as an acid solution; 0.1, 0.01, and
0.001 M of sodium hydroxide and calcium hydroxide are used as a base solution. The main goal of this experiment is to figure out
the volume percentage of the acid solution becomes pH 7. The concentration of 0.001 M of base solution exceeds all the conditions,
0.01 M exceeds partially, and 0.1 M does not exceed 5 v/v% except pH 2. Calcium hydroxide present less volume than sodium hydroxide
at pH neutralization both sulfuric and nitric acid.

Keywords : pH, Sedimentation, Chemical accidents, River contaminants, Neutralization
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Fig. 1. Scheme of drying and separation of the sediment
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Fig. 3. Force of particle in the fluid motion
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Fig. 4. Fitted curve of a grain—size distribution of dry soil from
Gamcheon Port in Busan
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Table 1. Grain size index (Igs) for different soil types and distribution

curve
References Grain size index (Igs)
Grain size < 0.05mm 1.00
Al-Mhaidib, 2006 0.96
Erguler, 2016 0.78
This study 0.63
Powrie, 2004 0.62
Holtz et al., 1981 0.33
Craigs, 2004 0.21
Grain size > Imm 0.00
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Table 2. Settling test condition

p (gem’) T (°C)
0.9988 17.1

u (g/em's) g (em/s’)
0.0108 980.7
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Table 3. Settling velocity and particle density of each particle size

Particle size (mm) Vi (cm/s) Ps (g/cmS)
4.75 278.02 1.48
2.00 62.87 1.61
0.85 13.84 1.67
0.425 4.00 1.86
0.18 1.52 2.11
0.15 0.78 221
0.075 0.11 2.56
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Fig. 5. Titration curve of 0.01M of sodium hydroxide and nitric acid with (a) pH 2, (b) pH 3, (c) pH 4 and (d) pH 5
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Table 4. v/v% of pH neutralization by different acid and base condition

- NaOH (M) Ca(OH), (M)
Initial pH
0.1 0.01 0.001 0.1 0.01 0.001
2 40 106 n.d. 6.8 54 n.d.
3 3.1 10.7 n.d. 0.7 5.55 n.d.
Nitric acid
4 0.28 1.3 n.d. 0.075 0.71 n.d.
5 0.045 0.55 7.5 0.017 0.25 27.5
2 23 n.d. n.d. 12.2 n.d. n.d.
3 2.1 58 n.d. 1.1 38 n.d.
Sulfuric acid
4 0.25 7 n.d. 0.12 6 n.d.
5 0.025 0.9 9.7 0.034 0.6 25
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