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Studies on the Foul-water Drained from Factories.
5. On the Effects of the Acid-pickling Liquor Drained from
the Metal Plants on Aquatic Animals,
By
Keiighiro SYAZUKI and Kazuhiko HAYAMA

The lethal and abhorrent concentrations of the waste liquor and chemicals
having influence upon the aquatic animals—Japanese killifish, young goby, shrimp,
etc.-—were examined in this experiment using apparatus of running water type.
The liquor used in this experiment was the acid-pickling waste liquor, which had
been drained from the metal plant at Kudamatsu Factory, Toyokohan Co., and the
chemicals used were sulfuric acid and ferrous sulfate which were found as the
main harmful elements in the waste liquor,

Moreover, breeding young gobies and carps in the waste liquor diluted below
the abhorrent concentration, effects of the waste liquor on the feeding, growth and
mortality were observed. The following results were obtained :

1) The lethal and abhorrent concentrations of Fe' in ferrous sulfafe were
7—8mg/L and 4—5mg/L respectively. And those of sulfuric acid were about 1x10-8
N and 1x[0~* N respectively.

2) Succesive dilutions of the waste liquor below the lethal and abhorrent con-
centrations, were 6,000—10,000 and 15,000—20,000 respectively.

3) In view of the fact that Fe't concentrations of them were $—10 mg/L and
3--4 mg/L respectively in diluting the waste liquor below the lethal and abhorrent
concentration the harm in the waste liquor was mainly due to ferrous sulfate
contained in the liquor.

47 Aguatic animals seem to get the infection and its feeding, growth, and
mortality atfected, even if they are bred in the waste liquor diluted lower than the
abhorrent concentration for a long period.
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B : Mixing apparaeus,

e L—————

C : Chemical vessel, BER I EREKOBREHE L DI-OC
D : Breeding vessel. —
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Table 1. Relation between concentration of sulfuric acid and time required to cause death of
aquatic animals.

Concentration of Aquatic animals
HaSO, .

(1X10-3N/L) Japanese killifish ! Young goby Shrimp
6.0 25-—-30m : 20—26 m —
2.5 4050 m g 50—60 m 1— 1.5h
1.7 7— 8 h : 9—10 h 6—13 h
1.3 <30 h : 20—-25 h 1525 h
0.55 >30 h >30 h >30 h
0.27 =30 h ; =30 h >30 h

Remark : m and h denote minute and hour respectively.
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Table 2. Relation between concentration of Fe'Fin Ferrous sulphate and time in hour required
for mortality of aquatic animals.

Felt Aquatic animals

(mg/L) Japanese killifish Young goby Shrimp
60 2— 4 2- 4 5— 8
30 5—66 5— 7 10—15
15 15—25 17—20 20—25
10 . <30 20--30 <30
6 >>30 >30 =30
4 >30 >30 >30
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trout T, 26.6mg/LT24EN, BRSO RAMBOMIERFE L 0.001 Mol (Fei*; 55.85
mg/L), K EEZ 8 T30.001 Mol. Tk 6 ~ 8REH THEIET B L EL T dds, ARERT
/2 0.001 Mol. Ty 2 ~ 5 FRRCE7E L, Fe't [0mg/L @iz % LB OB \EEROIEDE, 30
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Table 3. Relation between diluting multiple of the acid-pickling waste liquor drained from the
meta! plants and time in hour required until death of aquatic animals.

Diluting Feth H.S0, Aquatic animals.

multiple (mg/l) (1410-3N/L)  Japanese killifishj Young goby Shrimp
1,000 60 7.44 23 2— 3 2— 5
2,000 30 3.72 3— 5 4-— 5 —_
3,000 20 2.45 5— 7 7—- 9 9—10
6,000 10 ©1.23 <30 15—20 <30
10,000 6 0.74 >30 >30 =30
20,000 3 0.37 =30 >30 >30

FFERR BB 6,000~10,0004% C 7O E/KOFe™ B U HS0, OBERZNZI10~6
mg/L B 1.23 % 10~ 4N/L~7.44x 10~5N/L -, H2S04 & T HaS04 O S OBFER SRE DL
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HaSOy BUFE 2 ORMEINEEN T CHEORES MbORE L Bbivh, HEREKORE
HEEL—ELEZLO TRV LFe 287 ~8mg/LE RIFmIEY DICHFCREf{E &%
T be ,

HREEER 2,000 ~40, 0001 OFEIRE T1T-D72hs, BE AR O7,0000% & TR B C RS
Hbil, FNDLEOBRERCIKECHELZD, 16,000 ZTETEA SR R 2F,
20,0005 Tk & HER L7 { 7 Do HEOCHEEIR BRI 15,000~20,000/558 F & b 5. 1
OIRFLCINT Fe™ B UHSOuDBE T #N 2 3 ~4mg/L 18 4.98X1075~3.72x 1075
N/L THERE —OAOBEAE & b S ETE YD, SFERAEOHE LR Fe't DUto
HsSO, BUZOMORMEMPHET HHTHH D,
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Table 4. Experiimental results of breeding of the young gobies in the waste l.quor diluted lower than
the abhorrent concentration. :
Period of experiments is a wesk.

No. Fett initial number Number of dying Water temp.
of experiment in waste liquor (mg/L) of fish fish (°C)
2.5—2.8 23 11 14—16
1 2.0—2.3 2 7 2
1.0—1.2 Fe 5 &
0.0 2 3 2
1.6—1. 24 13 10—12
i 2.9-1.1 2 4 s
0.0 z 2 &
1.7—1.9 22 10 10—12
II 0.8—1.0 2 o] Z
.0 z 0 2

Table 5. Experimental results of bresding of the young carps in the waste liquor diluted lower
than the abhorrent concentration.
Period of experiments is 10 days.

F ﬂ
i Average of Gro wth

No. of in waste Initial Initial body Number Average of | O 2o of

experi- Hquo\:) number of weight of dying |body weight bi;ﬁ;,eav:; Oht rate

ment (mg/L) fish of fish (g) fish of fish (g) oy g %)
T 0.0 10 3.26 1 0.780 0.454 239
1T 0.85~1.05 z 2.45 0 0.585 0.340 238
1T 1.90—2.08 z 2.58 1 0.578 0.320 224
v 2.88—3.02 z 3.41 0 0.667 0.326 195

SEARIT 12 Fe0.0me/L KA B T A BB AL sl 077, 1.8 ma/L K T i AT
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2. BIFENUHEBRREBEIREBE —HTaxZzNnFN Fetr LT 7 ~8mg/L B8 4~
5mg/L TH b, MERTHZNEN# 1 x10-3N/L £ 1 X10-4N/L THDfz,

3. fEEEEk (Fe'v60.7g/L, HaSO, 0.744 N/L) OHIER UHESRABTLET 6,000~
10, 00045 £ 7715,000~20, 00014 T 5,

. BEABIKOBFER BRSPS T 5 Fe'V BER 2N ri 6 ~10mg/L K
3 w4mg/L THAHHEIORC, TOEMEELL “'L@ﬁ@%%“%'ﬂﬁz‘]vy Do
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