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Studies on the Foul-water Drained from Factories.
6. Treatment of the Acid-pickling Waste Liquor from Metal Plants.
By
Keiichiro SYAZUKI

In the previous papers the author reported the harmful components of the
concentrated acid-pickling and water-washing waste liquor drained from metal
plants and on the cyclic method on treating the concentrated acid-picking waste
liquor.

The present paper deals with the movement of impurities in raw iron-plate
dissolved into the waste liquor and the supplemental means for cyclic method at
high temperature treatment (Fig.l) as well as with the treatment of water-washing
waste liquor by means of addition of alkali.

The results obtained are as follows :

1. Impurities as Cu whose electrolytic solution tension is smaller than that of
Fe precipitate on the iron-plate immeditely after dissolution in the acid-pickling

process, while impurities as Mn whose electrolytic solution tension is larger than
that of Fe dissolve in waste liquor and its content increase gradually to about 3-A

mg/L. Here A is the average content of impurity dissolved in the waste liquor
from raw iron-plate in acid-pickling process.

2. When air temperature is higher than 25°C, and evaporation of the waste
liquor from 10% to 20% is done before addition of concentrated sulfuric acid in the
cyclic method, the ratio of treatment increases.

3. The content of Fe in the outflowing liquor, whose pH value is maintained
weak alkali by adjustment of the quantity of added alkali, remains under 20 mg/L
and Fe is removed more than 90% out of the water-washing waste liquor.

4. In this treatment about 8 - M - Nm3 in capacity, and width : height : length =
| = 1:3in structure is proper for the tank to be used for precipitating ferrous and
ferric hydroxide. Here M and N are the content of ferrous ion (g/L) and the
volume of waste liquor (m3/hour) respectively.
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Acid-pickling liquor

Table 1. Impurities in raw iron-plate.’

Element Cu Mn p S C Si
Waste liguor

j’ Content (95) 0.234| 0.320] 0.038| 0.032) 0.081| tr.
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Table 2. Movement of Cu in the acid-pickling process.

Weight of Time of Cu in acid-pickling i late Cu in raw

raw iron-plate acid-pickling Y4 nacig-pickling iron-piate iron-plate
() (hour) . (mg) (%) (mg)
5.23 ) 0 12.23 0.234 12.23
4.25 5 9.89 0.251 9.94
9e,§4 5 22.34 0.253 22.54
8.52 1.0 19.73 0.286 19.88
Q.52 1.0 22.09 0.287 22.28
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Table 3. Movement of Mn in cyclic method on treating

. Mn dissolved Mn in waste . Mn in separatec |
. Fe dissolved . . Mnr in erystal . :
No. of disposal from iron-plate liquor liquor
(a) (mg) (mg) (mg) (mg) |
1 59 189 192 45 150 ;
2 43 138 281 78 212 |
3 37 118 317 87 232 "
4 43 138 340 96 240
5 41 131 ! 372 104 266
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i
A

ALERE S, B ERE I OMNEE (mg/L)
A (1-0.25)=0.75A
2 (0.75A+A) (1 —0.25) = A (0.75+0.752)
n A (0.75-0.752+---0.75%)
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Table 4, Effect of evaporation on ratio of ‘treatment at 30°.

Ratio of evaporation Volume .OF Fett in separated ' lncreased Fet
separated liquor liquor

25 (cc) (mol} {mol) (%)
0 11,00 1.524 0.000 0.00
5 980 ; 1.382 0.142 9.32
10 900 l 1.281 ‘ 0.243 15.90

20 710 0.962 0.562 36.90

30 560 ; 0.739 0.785 51.50
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Fig. 2. Apparatus on treating of water-washing waste liquor
A : Tank of waste liquor,
B : Tank of sodium hydroxide solution,
C : Mixer,
D : Tank of water,
E,F and G : Settling-tank,
4 : Outflowing-mouth.
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Fig. 3. State of precipitate in settling-tank after 4 hours,
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Table 5. Content of Fe and pH in the outflowing liquor from settling-tank,

Volume of 1‘ Fe in pH of | Ratio of [
runnig water l outflowing wtser outFlowing water treatment
(cc/min) il (mgfL) (%)

t | |
; 100 l 14.84 7.3 92.6 ]
! 92.0 ’

150 15.61 7.2

=
o
N

[
(813
S
&t
<
At
&
T
B

WAEDOFe T2 200me /Lrﬂ/}
FOEROFe b EREET Z ‘/b’f’/" o
v B E G b ”“/\J”fi S R Nl =t
o KT v T VIRIME KGR KO RS — L T
MO pHMBE T v 1 EEE4 5 X 9 w3 il FeDks

of
™

EEE
e~

PR TR L Fe e A
D IRMALER T OWW-CEE Lz,
CHEFEEE I H‘Lca L,
#/J ic“f %mf?z o T A AR L AVER AR & R i RIB R &
4 H LA/@ [

1. &ETH
RIERR 7 T%’][EJ RGN HLF‘HFO[FC' 2

. ,: ;
2 ;3‘:',,?1_1 B ]

BT
L & Fe o)

JI]IE_ T E Ek
4. 7J<v;‘E@Z~7<&dﬁ’t:ﬁn@* %
%L T 75>//[§’5’93%'1;?§9('L230
5. RO S M- mB, W
L, ME;O‘SNsét Fex - (C g/L) B
BlcAmr T L, FRAT WO /T 5T
EBOBYET L,

T Bo ’LEL

&

L

ity LI T iaEs &
TR —LE 1 TERKCET2HYE, 22

i, B
2) FEE—RE
&Ik EE
3) BHAREE
487 ~490.
5) E. F. ELDRIDGE : 1942, Indusirial Waste Treatment Practice, New York (FEH=
11948, T

FOFMERICE T, THEPKCET SR, Had, #
(2), 187~-191.
PE— © 1951, SETEDITE,

I LB 1920,

—p

o

HokgE, 18 (9),

»

o




