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Studies on the Foul-water Drained from Factories.
9. On the Polluting Influence of the Waste Liquor from a
Non-iron Metal Plant on the Shallow Waters. (Part].)

By

Keiichiro Syazuxri and Kazuhiko Havama

The authors have investigated three times from 1955 to 1958 how the waste liquor
drained from a finishing copper plant can affect the water and bottom deposit of the
shallow waters, and come to the following conclusion.

1) The waste liquor drained from a certain finishing copper plant contains 2—4 ppm.
of copper with its pH value of 5.5—7.7 after it has been treated, while it con-
tained 5—10 ppm of copper with its pH value of 2—4 before it being treated.

2) The water sampled has more copper ion in the bottom layer than in the surface
layer.

3) Judging from the fact that the water contains more than 157-copper/L. and the
bottom deposit does over 57-copper/G. the area lying within 2,000 meters of the
drainage mouth is to be affected by the copper contained in the waste liquor.

4) The bottom deposit lying within a radius of about 0.3Km. of the drainage mouth
cotains more than 207-copper/G. (the maximum, 1207/G).

In other words, the area is most affected by the drained waste liguor.
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Fig. 1. Showing the stations of sampling. (June 23,1955, ¢ C.O.D s » HHOTTHED ,
Aug. 28, 29, 1957.)
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Fig. 2. Showing the stations of sampling, Oct. 24, [958.
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Table 1. Copper in the sea water sampled from the upper layer of the stations shown in Fig, 1.,
June 23,1955,

Station Copper 7/L { Station Copper 7/L Station Copper 7/L
1 33 6 48 11 16
2 60 7 62 12 17
3 35 8 23 13 21
4 18 9 16 A 2550
5 67 10 40

1957 8 H 28 H %X 29 HICHEAL L 728k pH, C.0.D. Fo Cu QM EIAE 2 %,
19584F10 F 24 F T EFAL L 72 H3/K O pH R OXCud S T3 45 3 KRS b T B4

Table 2. Sea water obtained from the stations shown in Fig. 1.

Date Station Layer D(er;;;h T(eong)). pH ((gzdgngD/L) ('(Y:/UL)
Aug. 28, 1957 1 S — 27.2 7.7 1.93 188
1 B 2.5 26.8 7.8 1.68 65

2 S - 27.1 8.0 1.53 142

2 B 5.0 26.1 7.8 2.30 55

3 ) - 27.0 7.7 1.81 120

3 M 2.5 26.2 7.9 1.87 56

3 B 5.0 26.1 7.7 1.82 48

4 S - 27.1 7.8 1.29 56

4 B 5.0 26.5 8.0 0.86 96

5 S — 26.8 7.8 1.13 41

5 B 6.0 26,1 8.0 1.41 70

6 S — 27.0 7.8 1.73 35

6 B 5.2 26.2 8.0 2.15 59

7 S — 27.1 7.9 1.88 11

7 ) 5.5 26.1 3.2 1.77 44

8 S - 26.6 7.9 1.58 15

8 B 5.6 26.2 8.0 1.44 51

9 S - 26.9 7.9 1.77 24
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Aug. 28, 1957

Aug. 29, 1957

O 0N 0NN Ul W W N D

>NK\J[\)NNI\)[\)>—*)—-‘>—‘H
B W NN -y~ O

N @ @B WNnNnnmnmunonowonuonmoweonounomngwonon

R OB — B - Bl

W BTN OHOTONH DO OO IONDD

Ui

!

5.2

4.6

10.0

5.0

7.2

26.
26.
26,
26.
26.
26.
26.
26.
26.
26.
26.
26.
26.
26.
26.
27.
26.
27.
26.
26.
26.
29.
26.
26.
26.
25.
26.
26.
26.
25,
26.
26.
25.
26.
26.
26.

26

26.
26.
26.
26.
26.
26.
25.
26.
28.

5]

U‘lO‘l()(ﬂOOO\t\.)COUl.(DO\l\)OJ\OAnBOO»JSP"OJOOI\)[\JH[\)O\\OQOO\OG\QMOOK\JO\I\)DJNUTNO\LOCRN

8.0
7.9
7.9
8.2
7.9
8.2
7.9
8.1
7.9
7.9
8.2
8.2
8.2
8.0
8.0
8.2
8.2
8.2
8.0
8.0
8.2
5.9
7.9
8.0
7.8
7.8
7.8
7.8
8.0
7.9
8.0
7.8
7.9
7.8
7.8
7.9
7.9
7.9
7.8
8.0
7.8
8.0
8.0
7.9
8.0
5.7

S T

—

— = —_

[ A S S

— o= NN W

—_

.64
.74
.45
.61
.36
.45
.29
.25
.60
.55
.90
.44
.39
.37
.42
.37
.95
.10
.85
.08
.84
.99
.53
.61
.44
.13
.67
.65
.12
.88
.65
.78

1.61

—_ e N

—_ = N

.73
.96
.10
.19
.77
.29
.57
.39
.73
.09
.92
.02
.25

BT 8 (1)

60
18
59
32
57
23
72
7
100
12
86
21
43
38
45
40
44
27
50
20
36
3360
30
60
66
58
19
140
14
34
32
13
45
21
15
9
21

65
50
13

40

3380




T8 B KT B3 B 5. 57

Table 3. Copper and pH in the sea water sampled from the stations shown in Fig. 2.

Station Layer D(erlr::;h pH | Cu(v/L) ' Station Layer D(eﬂp:;h pH | Cu(7/L)
1 S — 7.9 56 12 S — 8.1 18
1 B 5.0 8.1 66 12 M 5.0 8.1 42
2 S — 8.1 28 12 B 10.0 8.1 32
2 M 3.0 8.1 24 13 S — 8.1 10
2 B 6.5 8.2 48 13 B 5.0 8.1 28
3 S — 8.0 20 14 S — 8.1 14
3 B 7.0 8.1 44 14 B 4.0 8.2 20
4 S — 8.0 36 20 S — 8.1 22
5 S — 7.7 2,300 20 M 2.5 8.1 46
6 S - 8.1 28 20 B 5.0 7.9 32
6 M 2.0 7.9 32 21 S — 8.1 9
6 B 4.0 8.1 34 21 B 3.5 8.1 16
7 S —_ 7.9 16 22 S — 8.1 38
7 B 5.0 8.0 28 22 B 5.0 8.1 12
11 S - 8.2 10
11 B 5.0 8.2 26

PH & 7.7~8.25.0° C.0. D 120.86~3.13 ppm D#IPH T L FRIEIZ 38D 5 M 7zve Cud
GiiE 7 ~1887/L THRC L YRS LEEW S B, KEKHFD Cad ROV THFHE
VBT BT OEK THE L IR TIW)IIK 0.4~3.27/L, K 0.2~1.37/L, K
1.6~3.17/L, T/KTHELRLUITIKZR®RE L2.6~8.47/LT, #g/KOVEMEEE Tld 3 ~127
/LTH %, HigOWAETNIK, BMATKOFELZIT 250 5HKO¥E Cugid b bk
ABNAD, 157/LY 0 Cu 2 & ik ATES KO EAZ T 12K EEL T, 4Cud
hEW EEERZI157/LLT, 15~307/L, 30~507/LE 507/ Ll -0 4 ByBSic /31 TI9574F
B OF I R TR BRI 3 Cu DTN 2HEH R A3 NFEANOEBY L85, KEKD
Cu i THIRF I IR 5 AN Al gk, b 1=
7 & TI157/L UL LD &R A RT A
Bz i3 Hk A & Fts & U T #9400~500
m#gH B CuBE 2 E9 5 I1E E 75,

JEREKD Cu i3 REKI LATEaND J f
HiR b % <, T2 D 97307/L 2L OO0 ®,
FoOCufHGEKP BRI L b 2 Km e ®0 O % °
DT E THIEL T b, EEKIE o da 4 “© £
s CEEKIE Cu D& LI BEk Qe
FRODE A F i gk Aicm AR, #iK
R RIS L Tl M ) 7
BB LB - UTHRRIBE U L OA crmiion O 16wt P
BAKAICRET 212D EEABN 5, B 4\ 30~50r/L @A >50r/L
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Fig. 4. Distribution of Cu in the sea water, Aug. 29,1957,
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Table 4. Bottom deposits sampled from the stations shown in Fig. 1., June 23, 1955,

Small grain | Sulphide | C.O.D. | Organic carbon | Total nitrogen | Copper | Loss on ignition
Station

% %o Jio %% %o 7IG %
1 8¢ 0.61 14.6 14.8 0.84 41.0 7.2
2 81 1.21 14.1 20.4 1.13 71.0 .8
3 59 2.04 24.3 23.3 1.55 120.0 10.5
4 76 1.62 29.0 15.5 1.48 44.3 8.7
5 99 0.46 14.7 20.4 1.46 38.8 10.1
6 99 0.83 17.7 21.1 1.50 35.8 9.9
7 100 0.77 21.0 24.2 1.71 42.9 11.1
8 3 0.88 18.6 21.8 1.70 17.8 10.4
9 56 0.64 17.0 17.0 1.12 4.01 11.4
10 95 0.66 19.5 14.2 1.13 7.0 10.8
11 61 0.26 18.1 16.4 1.50 3.6 7.6
12 54 0.01 20.8 19.9 1.15 9.8 11.3
13 49 0.00 11.0 10.0 0.74 2.4 6.3

Table 5. Bottom deposits sampled from the stations shown in Fig. 1., Aug. 28, 29, 1957,

Depth Small grain Sulphide C.O.D. | Organic carbon Total nitrogen Copper
Station e

m % %o %o %o %o 71G

1 3 &0 0.00 1.2 1.0 0.15 26.0

2 5 93 0.97 19.8 23.8 1.56 56.0

3 5 94 1.41 10.6 13.2 1.05 80.5

4 5 100 1.40 20.4 23.0 1.78 112.0

5 6 46 0.35 7.8 9,6 0.72 22.0

6 5 98 0.57 18.0 21.5 1.60 26.0
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7 6 92 0.75 22.2 23.1 1.67 24 .4
6 54 0.39 21.0 25.0 1.28 6.0
9 5 48 0.21 11.5 14.4 1.42 4.3
10 5 70 0.73 11.0 19.0 1.17 6.5
12 6 51 0.23 10.8 13.7 0.86 6.5
13 5 41 0.37 8.8 11.0 0.64 6.3
14 5 79 0.14 6.1 7.2 0.72 7.8
15 5 68 0.81 10.8 12.4 1.21 5.8
16 9 95 0.33 16.3 13.8 1.15 4.6
17 4 48 0.50 11.0 18.8 1.22 7.0
18 4 92 0.57 16.2 17.7 1.56 5.5
19 3 91 0.44 12.5 11.7 0.82 4.3
20 5 50 0.32 15.6 21.5 1.49 5.0
23 7 28 0.00 2.5 9.4 0.76 7.5
Remarks : stations 11, 21, 24——Sand
Table 6. Bottom deposits sampled from the stations shown in Fig. 2.
Depth Sulphide Organic carbon Total nitrogen Copper
Station |—
m %o %o %o 7]G
1 5 0.3t 14.8 1.12 27.0
2 7 0.65 30.2 1.91 19.6
3 7 0.22 33.1 2.42 28.0
4 4 0.63 22.6 1.68 86.0
& 4 0.08 19.7 1.14 6.8
7 5 0.27 27.5 2.09 6.6
8 6 0.60 26.1 1.27 6.0
9 7 0.20 13.6 1.22 11.0
11 5 0.14 13.4 1.17 3.6
12 10 0.20 29.2 2.16 5.4
13 5 0.24 17.8 1.14 8.0
14 4 0.58 23.9 1.98 2.2
15 4 0.33 12.0 1.04 2.4
16 4 0.41 16.6 1.25 2.4
17 5 0.27 18.0 1.42 2.0
18 5 0.14 10.4 0.99 2.6
22 5 0.14 10.8 1.09 10.8

sand

Remarks : stations 5, 10, 19, 20, 21.
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Fig. 6. Distribution of Cu in the bottom deposit, Cct, 24,
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