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Studies on the Foul-Water Drained from Factories

3. A New Method on Treating the Acid-Pickling Waste Liquor
from Metal Plants. (1)
By

Keiichiro Syazuki

The present paper deals with a new method on treating the acid-pickling waste
liquor from metal plants. The procedure i

s as follows:
1. Add concentrated sulfuric acid to the waste liquor, to precipitating the
crystal of ferrous sulphate.
crystal.

2. After the crystal settled perfectly, separate the upclear solution from the

3. Dilute the separated solution with water, and use again the diluted solution
as the acid-pickling liquor.

This experiment was carried out to see temperature and the quantity of added
concentrated sulfuric acid affecting the results of the treatment.
The proper quantity of concentrated sulfuric acid was about 10% at high
g,

temperature and about 5% at low temperature. With this treatment, the author could
free sulfuric acid

00 3
remnove about 50% of ferrous sulfate out of the waste liquor, and recover 60 % of
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Fig. 1. Method of treating the waste
liquer.
Table 1. Results of the treatment.
Cone. Ha50, added (%5) 0 5 10 15
Fe' in treated liquor (mcl/!) 1.38 1.08 0.83 0.72
Crystal obtained (gr/1) 134 200 254 280

B I1.
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AEER MR RO ERRRIAINE L KO Fé BERUCABERE & OBIEY

BEW 1000cclC Rl 0% ~20% M 2 1°C~33°COABEFEOERME R TIHE L,
HIELCHTH L 72 B0 RE, WHEO Fe BERUARRBTHRE L. ZORRAE 2R UE 3%

WRTHEDITH Do
Table 2.  Concentration of ferrous ion in the separated liquor obtained by the
treatment (mol/l). .
T Cone. HuSoy4 added
T (%) 0 5 7.5 10 12.5 15 20
Temp.(°C) —
1.0 1.10 0.76 0.66 0.75 0.42 0.37 0.32
7.0 1.22 0.86 e 0.66 — 0.51 —_—
13.5 1.34 1.02 0.55 0.79 0.72 0.64 0.56
16.5 1.42 1.18 — 0.92 — 0.81 —
20.0 1.60 1.25 1.18 1.06 0.99 0.95 0.87
22.5 1.66 1.41 — 1.19 — 0.98 —
28.5 1.76 1.55 1.48 1.38 1.2 1.25 1.12
33.0 1.76 1.83 — 1.50 —_ 1.42 -
Table 3. Volume of the separated liquor obtained by the traetment of 1000 ml waste
liquor (ml).
~._ Temp. A
Conc.HfzSng 33.0 | 2855 | 2.5 | 20.0 | 6.5 | 13.5 | 7.0 1.0
__added (%)
0 1000 1000 966 952 =0.0] 872 831 793
5 1050 1032 958 905 883 834 790 767
10 1022 1021 950 916 872 834 797 75
15 1110 1051 958 944 S02 856 820 788 .
20 1160 1073 1030 985 937 824 855 818
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WEEHIEN T LB Ic M niZ, BIERO Fe' RUMBIEBE KA 1.8mol/l FU#0.5
mol/l 7% LERIEEZE L ik L, ZORYE T BHRNIEICR ) HICHMELY 2 <Fé &
UHBOBEY X4 #0.9mol/l BTyl .5mol/l & LClFE ¥ BHL CEb, oAU
T X DiE RS OB RSB A58 1 ROBRULEESAEC A D BESN S,

B 1RICTRTO, BRCETR Y FT X L2 ORI H L AR Fe ' @BE D
T ho MEROFe BEXBRENSEKCE, LEMBRNENS WESELTRLEE2ED, o
BB I REMECEANL P EEI 2D (B35 o ZERARBERNSHEBE - HROBRMERT
B0, BEHIC X HDEMEORKTRECERRRNC X 238 1 4> SO", ofEhicieR L i d
OMBRE—FI R E L TIMIBE L R T A LB b, E2ERUEIEZOEREBEL VS
BERR Fe B HEHTHELEAEOBED L& %o

Tabie 4. Content of ferrous ion in the separated licuor obtained by the treatment 1000 ml
waste liquor (mol),

~~._ Temp. )
Cone. HQSO;’,% 33.0 28.5 22.5 20.0 16.5 13.5 7.0 1.0
added 25)
0 1.76 1.76 1.80 1.52 1.28 1.17 1.01 0.87
5 1.71 1.60 1.35 1.14 1.02 0.85 0.68 0.58
10 1.63 1.41 1.13 0.97 0.80 0.66 0.53 0.44
15 1.58 1.31 0.95 0.89 0.73 0.55 0.42 0.29
20 — 1.08 — 0.86 — | 0,80 — 0.26

SEERZECHRR SNBUORRIEKRE LCEPER 2N %48, BETRICRIT 2BIEROR
THIBE L RMT LBC—RROBREBH 1T, HRBIEHEFEBEREOWNL . MECk b1k
CHRT & TH Do WOTHRFREL ENEREROFe EELZ0.9mol/l LIT 3T % ik
SrEERROFe” 20.9molx1.4 BiH1.26mol/l DTTHNEREVELCARD, 4L D
RC1B°CUTTREBMEEL N 275 { COLMEEME ET %48, ERBEEHEEFe ™ BES/R
WTEEREBEGE CERHRE-CBR TP 2R V#E25% L, 15°C DETEMHBOE, EEE
THRMBREZ ML DEBRE. RLABKTOMBRE T BERRCHRENLEHEBE L v E
HT5LEEEOMCAR VAV ESROBMBET N 2 5 & BEUNER RO ESEA L 72 b
TEREFRIEE R RPBNLED b,

Table 5. Total content of sulfuric acid in the treated liquor.

Conc. HaSOy4 added (%) 0.0 5.0 7.5 10.0 12.5 15.0 20.0

Free HaSO4 (mol) 0.48 1.35 1.78 2.20 2.64 3.08 3.92

EURBRBE AT T

O BEALEER R OTERE (Nemol/D i3, JFEEEE % 1000cc, Wik
—HEROEERCS TR

THRAL.8IRU278ETNERAIC X DEHT 2ESHE D,

X

1_.8_9_ ...... (2) .

Ng = Ni x %} ----- (s Vi1 =1000 + v —

Vi oma
1000° <278 3)

21, Mo BUM1 (3% 2 [BEBER B OMLER © Fé mol/l, Vy Bt ViliE » JUBw B Usin o siE cc,
VEmenRism e co, X (3T S SR ar, No 358+ o588 mol » ¥ %,

X = (Mo— M3 x
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ERICE2RUE IHOERME (Mo, M1, V,RU V) 284 20EHE N1 ZAAL
CNae ZEIERTHLECEDRED TH B FIREEEOWEIEE Y 1. 8mol/l i %
CEOBER R ORBEET 1.5x1.4 mol B2 2.10 mol DT TAFNEADL &Z\ve DEER
OMEEEHIVN 2 WIBEE RN T 2BCHELYEOMB T N 2nE X v BIREIHOMEERED
Ao BB LECHEL VEMEBTMER 10% ek kb,

Table 6.  Content of suifuric acid in the separated |iguor obtained by the treatment of

1000 ml waste liquor (mol).

~.._ Temp.
Conc. HgSOLL\ (°C)| 33.0 28.5 22.5 20.0 16.5 13.5 7.0 1.0
added (%) T~
0] 0.49 0.49 0.49 0.48 0.47 0.46 0.45 0.44
5 1.38 1.33 1.29 1.27 1.24 1.21 1.17 1.15
10 2.16 2.14 2.07 2.02 1.68 1.91 1.87 1.2
15 2.99 2.68 2.64 2.78 2.72 2.66 2.59 2.54
20 —_ 3.72 -— 3.41 — 3.33 — 3.24

FICARMBE T MER LR & T AT 2 2 0—5 I RICHAERY T 2. HOFS
HEAER R ORISR FEA T AT L kb AR Y B LECEOWMEREDE
TOEETHIETIEOIMC R D EAMBREZEEIRE, EBFHEBERMED S R
REYTT. ZRADEUERESITHEERECHIT 282200 5, EXHBRET D
RS BEZ L i, 15°C UTOMERCEREFHETMER 10% X b 5% BSEETH b,

Table 7. Content of sulfuric acid in the inseparable liguor obtained by the treatment of

1000 ml1 waste liquor (mol).

~~._ Temp.
Cone. HaSOy \(°C) 33.0 28.5 22-5 20.0 16.5 13.5 7.0 - 1.0
added (24 S
5 0.00 0.02 0.06 0.08 0.11 0.14 ' 0.18 0.20
10 0.04 0.08 0.13 0.18 0.22 0.29 0.33 0.36
15 0.06 0.07 0.21 0.27 0.33 0.69 | 0.46 0.51

PLE@ <, RO RO BRERNE G 15°C T TE5%, 15°CLLETIE 10%
BEUTH D, ZOFEHRBEERTHE TS L, AREEEHO Fe™ LU OWEE OFH1E3
F4#0.6mol/1 1. 8mol/l kb, BEi1000ccy b OEAMBEE TP 0. 2mol
& DINBEH A OB — R 40 50% L, BBERIEEL#9 60% [T LE3A Sk 5.

WAMEL EMT HIC YO, MR OFHES (Cu, Mn) HVERUEEE TEBE s @
ERERET RETELL DB, 2B L C3 s BRI e\

] =

(1) B ITBBIERRDOMBE - BMBOoFmic X b ifHREL, U iESL
SEERE MR L CE ORI & L CIEPUE S SR T Bl e L .

(2) BEEAMEREETE 8%, &ETIE 10% BHE4TH bo

(3) BSOS 8T 50% B, FEBEMEEOH 60% HEIBL{E %,

R BCAFFRICEL, SBOMEMNIECCHT AR OMBEM T B or Rt S oL
WHOBTET o,
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