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Studies on the Foul-Water Drained from Factories.

10. Treatment of Acidic Waste Liquor with Limestone.
By

Keiichiro Svazukr and Masamitsu ONIZUKA

In order to determine the optimum velocity of filtration of waste liquor and the

minimum quantity of limestone necessary for the treatment of the waste liquor, we have

made basic experiments on the treatment of acidic waste containing sulfuric acid with

limestone. The waste liquor used in our experiments is shown in Fig. 1. The results

obtained are as follows:

1) The optimum velocity of filtration, in other words, the maximum volume of waste

N
/

3)
4)
5)

6)

per hour that can be treated with | kg of limestone depends on the size of

limestone, the concentration of sulfuric acid in the waste and the temperature of

the waste liquor (Fig. 2, Fig. 3 and Fig. 4). '

The proper size of limestone to be used is about | g in weight.

The proper concentration of sulfuric acid in the waste is below about | x10-2N.

The quantity of sulfuric acid to be neutralized with | kg of limestone is about 0.6kg.

When 1 g of limestone and 8 108N sulfuric acid in the treatment, the optimum

velocity of filtration per | kg of limestone (V 1/hour) can be calculated by the

following formula. V=1.3+0.07 T

Note: T is the temperature of waste liquor (°C).

The minimum quantity of limestone to be used at the beginning of the treatment
(Wkg) and the decreased quantity of limestone per day in it (w kg/day) can be

calculated by the following formulae.

WV w=0.04 MV

v

Note: M is the concentration of sulfuric acid in the waste (g/1).

V is the volume of the waste (]/hour).
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Fig. 1. Apparatus used in the experiment.
A, B: Sample-reserver
C: Neutralization-tank .
D: Glass-tube % % & [0 % g
E: Water-tank of constant tempe-
o+ Soeock 1. RROEEEE & NEHED (H] LOBR
b: Graduation 15°C 1N T, K& 3258 R 0.75 20 HKA

— 34 —



T 5 BE KB 5 B %R 10. 155

DA TZHRRIMT 1.91 X107 2N ORERIAN % 58 & 72 I THE S 2 1054 08 M E & ER
TREI SR O CH) & OBRIZE 2XITRTED Th 5, BEBELOR L 72 A T L ILEEE

40F

+ 20

VELOCITY OF FILTRATION IN L/HOUR PER KG.

Fig. 2. Relation between the concentration of H*+ in filtrate and the
velocity of Ffiltration per 1kg of limestone at 15°C and 1.9 1 % 102N
sulfuric acid.
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Fig. 4. Effect of the concentration of H* in sample on the optimum
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Fig. 5 Effect of temperature of samp]e on the optimum
velocity of Ffiltration.
The filtration of 8.27 X 1073N sulfuric acid was
carried with 1kg of 1g limestone.
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Fig. 6. Changes in concentration of H+ in filtrate filtered through 1kg of 1g limestone

at 25°C41°C
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Table 1. Quantities of decreased limestone and neutralized sulfuric acid per day of the treatment.

Date 1 2
Concentration of suffuric acid in the waste (N) 8.5x 1073 8.5%X 1073
Concenfra:tion of Ht in filtrate (M) 9.0%x 1076 9.2x107%
Decreased limestone (g) 52’.8 ) 40.0
Volume of filtrate (1) 74.5 74.5
Neutralized sulfuric acid (g) - 31.0 30.7
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Table 2, Effects of products and impurities.

Concentration of sulfuric acid in the waste (N) 9.05%x 1078 9.05%x 1078 1.55% 10~2
Concentration of ferrous sulphate in the waste (mg/!) 0 500 0
Time of experiment(hour) 24 24 12
Quantity of limestone added(g) 50 50 40
§5§ Initial 5.30%x10~6¢ | 5.44x10°6 | 5.22%1076
% ET%J/ Before addition of limestone o i 3 ;80 x 1075 3.87 %1073 1.05x 107+
é O,-_'-;;; After addition of limestone B 5.57 %1076 5.6C % 1076 9.20% 1075
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