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ABSTRACT

When industrial wastewater containing fluoride runs into the ocean, approximately 0.1 ppm of
F-will react with seawater and will be eventually lost, and the remaining F~ can be determined
with the ALC. Therefore F~ is eligible to be used as & tracer of poflutant which contains fluoride,

Determination of F-in the seawater with the Dotite reagent, Alfusone, has been made by the
following method : To 10 m1 of water sample,1 ml of buffer solution (pH=4.0),8 m1 of acetone,
and 1 ml of 10% Alfusone were added, and diluted to 25 ml with distilled water. After 20 min-
utes the absorbance at 620 nm against a reagent blank was measured.

The distribution of F~ in Jinhae Bay has been made on the basis of water samples colilected
from 103 different sampling stations occupied in Jinhae Bay. The water samplings, three in the
spring tide and two in the neap tide, were taken from surface layer during the flood ard ebb tide
periods respectively. The averzge concentration of F~ in the bay, except the area to which the
wastewater runs off from the Chemical plant, was 1.45 ppm (1.07-6.33 ppm), and that of F~ in
the plant effluent was 330 ppm, occasionally up to 562 ppm. Thus high "levels of F~ in the bay
are strongly correlated to the amount of effluent from the plant,
contains at least 0.13% of the plant effluent.

and waters of Jinhae Bay
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Fig.2. Celibration curves of flucride diluted with seawater and distilled water.
Plotted values are the result of measured values multiplied by the dilut-

ion ratio.

—0O— : Diluted with seawater (reference: seawater blank)
—@— : Diluted with distilled water (reference: H,O blank)
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Table 1. Effect of dilution sequence of sample on absorbance, before and after
adding of fluoride reagent
i F_ |
Testing added Sequence Diluent Amount of | Reference g Absorbance
solution | (ppm) of dilution ALC-Ce )
| Before addin, Seawate
4 rengent €1 Seawater | 2-fold s blank r \ 0.189
Seawater
After addin, Seawater Seawater
¢ reagent & blank 2-fold blank ; 0.191 v
Before adding | Distilled Distilled
Distilled 4 reagent water | 2-fold water blank 0.177
water : - .
After adding | Distilled Distilled
4 J reagent € |water blank| 2-fold water blank 0.180

Table 2. Effect of storage period on the fluorideion concentration added to

seawater
F\" . Storage F~ Found (ppm)
Added T period
(ppm) T—~_| ohr 10 days 30 days 60 days
0.26 0.25 0.24 0.24 0.26
1.00 0.99 0.98 0.98 0.98
2.00 1.95 1.94 1.94 1.92
3.01 2.91 2.94 2,94 2.94
5.01 4.90 4.82 4.90 4.84
10.0 9.86 9.86 9.86 10.1
20.0 19.9 20.0 19.9 19.9
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Fig.3. Effects of amount of acetate buffer (pH=4.0—4.1) and acetone.

—Q— : Acetate buffer

—@~— : Acetone (Precipitate was dispersed at above eight milliliters)
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Fig 4. Effect of amount of Alfusone solution.
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Fig.5. Calibration ecurves by Alfusone reagent.

—(O— : Seawater medium
—@— : Distilled water medium
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Fig.6-1. Map showing sample localities in Jinhae Bay.
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Fig.6-2, Map showing sample localities in Jinhae Bay.
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Fig.7. Distribution of fluoride ion concentration (ppm) in Jinhae Bay.
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Table 3. Fluoride conecntration in waters of Jinhae Bay
St | el | mae | mptioy| Fooem | Cre ot | g (000,
Wastewater
pond of Jan. 2, 1972 562
Jinhae
Cheml.Co.
Mar. 27,1971 | Spring,
! 9:50 Ebb 8.4 2.73 18.689 |  14.6
2 10: 30 % 8.6 1.75 18. 808 9.3
3 11:00 % 10.5 1.60 16, 607 9.6
4 11:10 & 9.5 6.33 18. 477 34.2
S 11: 25 s 8.5 2.31 18. 767 12.3
6 12: 10 % 8.5 1.32 18.436 7.2
7 12:20 % 8.9 2.01 17. 651 11.4
8 14: 50 Flood 9.9 1.25 19. 066 6.6
] 15:25 P 9.9 1.14 19.008 6.0
10 16 : 55 P 10.5 1.14 18. 953 6.0
11 18: 00 % 10.1 1.4 18.994 6.0
12 18:27 5 10.1 1.17 18.978 6.2
. Mar. 28, 1971 |Spring, Ebb
13 10: 00 9.1 1.17 18.916 6.2
14 12:14 g 10.0 1.22 18. 875 6.5
15 13:20 4 8.5 1.15 18.927 6.1
16 15:10 » 8.5 1.12 18.953 5.9
17 15:40 Flood 10.0 1.10 18. 539 5.9
18 15: 48 4 9.6 1.19 19. 056 6.2
19 15: 58 7 10.1 1.12 19. 030 5.9
20 16 : 35 2 12.5 1.05 18.911 5.9
21 16: 45 s 12.1 1.00 18. 906 5.6
22 16 : 53 % 12,0 1.00 18.911 5.5
23 16 : 58 F g 12.0 0.90 18. 860 5.3
24 17 : 03 2 12.1 0.90 18. 777 5.3
25 Apr.3,7 1971 Neap ,
11:15 11.0 1.22 18. 870 6.5
26 12:07 ” 11.2 1.20 18. 937 6.3
27 12:20 z 11.2 1.22 18. 860 6.5
28 12: 34 Z 16.0 1.32 18. 819 7.0
29 12 : 47 % 10.7 1.44 18. 819 7.6
30 13:02 2 11.0 1.42 18. 927 7.5 _
31 14 : 54 o 12.2 1.15 19. 185 6.0
32 15:05 7 10.2 1.15 18. 670 6.2
33 15:20 » 10.8 1.20 18.725 6.4
34 15: 34 2 10.0 1.28 18.720 6.8
35 15 : 57 v 10.8 1.25 18. 756 6.7
36 16: 45 s 10.2 1.35 18. 884 7.2
37 16 : 57 % 10.1 1.66 18.927 8.8
38 17 : 20 % 10.5 1.38 18. 937 7.3
39 17 : 34 ” 10. 8 1.26 19. 004 6.6
40 17 : 45 2 10.8 1,22 18. 953 6.4
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Table 3 (continued)

SR g:?é?ltl?ge Tide text(efc) F-(ppm) ] Cl-(g/ lF‘/Cl-xlo5 pH m%)
41 18: 12 P 1.5 1.18 19. 040 6.2
42 18:44 P 1.5 1.17 19.035 6.2
43 18:55 P 12.3 1.12 18. 885 5.9
44 19:15 4 1.09 18.152 6.0
&5 Apgé 1.1:351971 ‘Spring, Ebb
: 11.3 1.25 18. 994 6.6 8.1 |55
46 09 : 37 P 1.0 1.4 19. 056 6.0 8.2 |52
47 10 : 47 ps 11.1 1.14 18.973 6.0 8.3 | 4.6
48 12:57 p 11.0 1.14 18.958 6.0 8.25 | 4.4
49 13:55 P 11.6 1.12 19.133 5.9 8.25 | 5.1
50 14:10 v 11.5 0.36 19. 004 1.9 8.3 |5.4
51 15:05 P 11.7 1.07 19,077 5.0 8.3 |5.0
52 15: 53 p 11.2 1.07 18,989 5.6 8.25
53 16 : 00 Flood 12.0 1.09 18. 984 5.7 8.3
54 16 : 05 P 11.5 1.14 18.994 6.0 8.3
55 16 : 37 P 11.6 1.41 18.963 7.4 8.35 | 5.4
56 16 : 47 P 11.6 1.22 18.994 6.4 8.35 | 5.0
57 16 : 57 P 11.5 1.45 18.953 7.7 8.4 |60
58 17: 06 P 11.7 2.29 18.916 1.2 8.2 |50
59 17 : 68 P 11.7 3.63 18.922 19.2 8.1 }5.3
60 17:13 % 12.3 3.93 18.839 20.9 8.05 | 4.6
61 Jan. 12, 19727 |Neap, Ebb
10:24 9.0 1.00 8.10
62 10:29 P 8.5 1.04
63 10:38 P 8.7 1.08 8.10
64 "10:46 » 8.6 1.08 8.10
65 11:04 % 9.5 1.11
66 11:16 P 10.0 1.11 8.15
67 11:36 » 8.0 1.14
68 11:51 Flood 8.2 1.18 8.15
69 12: 00 P 8.5 1.16
70 12: 10 P 7.0 1.70 8.10
71 12 : 16 P 7.0 3.52 8.00
72 12125 P 7.0 4.54 7.90
73 12:38 P 6.6 1.88 8.10
74 13:10 P 6.8 1.67 8.15
75 13:16 ” 6.9 1.68
76 13:27 s 7.2 1.68
77 14:05 P 7.0 1.59
78 14:17 % 6.5 1.23 8.15
79 14: 43 v 5.6 1.24
80 14 :57 ” 5.5 1.22 _las
81 15:12 ” 5.0 1.11
82 15:25 ” 5.2 1.10 8.0
83 15 : 37 4 5.6 1.11
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Table 3 (Continued)

Station sompling | Tide tome tocy | F-Copm) { Cl-(e/) lF‘/Cl'xlosi pH OO0
84 10:10 Ebb ' 1.07
85 10 : 30 % 12.5 1.09
86 10: 45 ” 13.0 1.09
87 11:10 P 12.0 1.13
88 11: 40 2 9.5 1.12 8.15
89 12: 00 Flood 9.0 1.08
90 12: 20 P 8.5 1.10 8.15
91 13:00 » 8.5 1.13
92 13:30 2z 8.3 1.10
93 14: 05 v 8.3 1.18 8.15
94 14:25 P 9.0 1.17 8.15
95 14: 40 » 9.0 1.18
96 15 : 00 » 8.0 1.21 8.15
97 15: 10 » 7.7 1.22
98 15:30 P 7.5 1.11
99 15:45 v 7.0 1.15
100 16 : 00 p 7.0 1.16
101 16 : 10 ” 7.5 1.10
102 16: 20 » 6.7 1.14
103 16 : 40 s 7.0 1.12
E 8 _ 3) Il M, SYFILR, 16, 1250(1967).
AR 4) S.S. Yamamura, M. A. Wade and J. H.
1, 82285 4Fss AT viddd WA Sikes, Anal. Chem., ‘34,1308(1962).
Heg 9 EFea{tYolLe o EBHTE F 5) ol W, % KR, HiL, 88, 545(1967).
Ag 4 Sl 6) I¥F W, K B3, %4 ¥, DS
2, “Dotite” R¥ “FF L7 hy Wkh9 15, 1339(1966).
EE o= sEgMke BRI o 7) R. A. Kletsch and F.A. Richards, Anal.
3. WM ETL={tlL BEANE R Chem., 42, 1435(1970).

#ete] HnMI E20=8 4FdE Hkot 8) HRR HF, HUI A&, AKEE, 37, 98(1971).
5 BAR 0.13% BAS Y gon 1AL & 9) E{SLBRREH, F—57 1 b RERRAH,

N No. 231
2 o] ix . ~LFal 2.74 :
BRAHELEHA Bael RIS asia 23 e wm Hie, 2 0SS, 16,

o] BAE S BHE 3o 44(1967)
1) @5 E, FNED, AT B, Dite,
6. [in 17, 1027(1968),
D mER, BE% RITE, IR0 SR, e 12 BWE WK, 5 30097,
B, SAEXE 11, p.499(1970). 13) Y. Kitano and Y. Furukawa, J. Oceanogr.

2) il &3, ¥ BE, HH{LR, 14,235(1965) Soc. Japan, 28, 121(1972).



