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5. Zirconium-quinalizarin-7 (6)-sodium sulfonate lake method. Fukuoka Prefectural

Institute of Public Health (Director : Dr. Kenji MANAKO)
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Sakuro WAKIMOTO : Spectrophotometric determination of fluoride with polyhydroxyanthraqﬁuiin(')n‘e

sodium sulfonate. 6.

Zirconium-1, 4, 5, 8-tetrahydroxyanthraquinone-2-sodium sulfonate lake method.

Fukuoka Prefectural Institute of Public Health (Director : Dr. Kenji MANAKO)
#Bamberger, C. & Orelup, J.W.: Patent Chemicals Inc. U.S. 2, 575, 155. Nov. 13, 1951.
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P = B 46.5 0.628 0.89 4.45 0.810 0.87 4.35
14 % 5 44.5 0.592 0.94 4. 60 0. 790 0.93 4.65
/N PN B 44.0 0.670 0.82 4.10 0. 845 0.79 3.95
[aa] e 42.0 0.630 0. 88 4.40 0. 805 0.85 4.25
5 B 5| 46.5 0.630 0.48 4.40 0. 806 0.85 4.25
5 B 24.5 0. 800 0.58 2.90 0.920 0.55 2.75
3.6 fhfE £ A D UWIEVEF %2295 1 4 Ui, w4, Vo8&

7934 %2 0.50,1.00, 1. S0ppm % ¢y EIALZTRIT
BHEEOMEL 1 + > 2TRINL, 2« SOIFIT L DIDLE
HIE LT AE R 23 31TR LTz,

AT W7 VFEA A OERRITEIGE, RbHE

8

1Ay, TLVIZOLAAF L DRAF L THY, BESE
THEALTXIMO7 v b7 F 7 o RBHEEFEIBED
DY 17AQ/E-Y
WiEA A+ 2O

=

IRFTA PRI iR 1 A »-50. Oppm, Y



Wt : BV AXLT b IF /Y AVKCBRF M) T ALK B 7 VROHBEREOHR 6

44 0.2ppm, 73 =% us4F20 2ppm, g -1z,

() 4 #+ »2.0ppm, #HL W L A*700.0ppm, < 37 s

23 WA 4 600.0ppm, HiH) 4 A > 500. Oppm, RO T5HE % FV THRERIRICES 2 ZH R E DR R K
4 A 2 100.0ppm, b Ko Rl 1 4+ »500.0Oppm, x % BHRIZO X #2{7250, ra=9 -7 )HF Y S

A4 A 50.0ppm, £ Z kYA A 5 0ppmTdh e Rl vt 1 OR

*# 3 M E 41+ 9 L D ¥ B

fxr W A 7 v x & A it
o o It 0.50 1.00 1.50
i :
momomom e g BAS moem FUF morm FAR
0.20 0.843 0.50 0.572 1.00 0.296 1.50
Al AICE ( 0.50 0.920 0.36 0. 680 0.80 0. 370 1.43
| 1.oo 0. 980 0.24 0. 790 0.60 0.480
0.50 0.841 0.50 0.570 1.00 0. 29 1.50
et el ( 1.00 0. 840 0.50 0. 560 1.02 0.298 1.50
oo | 200 0.790 0.60 0. 560 1.02 0.275 1.63
| s.00 0.710 0.64 0.495 113 0.270
— { 1.00 0.840 0.50 0.570 1.00 0.295 1.50
Mn2* 2.00 0.840 0.50 0.570 1.00 0.295 1.50
7H:0 5.00 0.770 0.62 0. 540 1.05 0.280 1.60
e cacl, [ 500.0 0.840 0.50 0.570 1.00 0.29% 1. 50
| 10000 0.840 0. 50 0. 565 1,00 0.290 1.45
Mg Mgcl 5000 0.840 0.50 0.570 1.00 0.295 1.50
1 1000.0 0. 780 0.63 0. 550 1.04 0.265 1.53
- sncLJ 500.0 0.840 0.50 0.570 1.00 0.295 1.50
| 1000.0 0.810 0.56 0. 540 1.05 0.270 1. 54
[ 20.0 0.845 0.50 0.573 1.00 0. 300 1.50
Cl- NaCl 500. 0 0. 840 0. 50 0.571 1.00 0.295 1.50
| 1000.0 0.830 0.52 0. 565 1.00 0.290 1.51
50.0 0.839 0. 50 0.570 1.00 0.294 1.50
100.0 0.685 0.79 0.445 1.23 0.225 1.63
SO2-  NaSOs 200.0 0.520 1.09 0.320 1.45 0. 160
500.0 0.275 1.55 0.115 1.81 0.110
1000.0 0. 145 1.85 0.110 2.20 0.095
0.20 0.850 0.50 0.575 1.00 0.294 1.50
0.50 0.750 0.67 0.501 113 0.283 1.52
PO2-  KH:PO; 1.00 0.565 113 0.401 1.31 0. 240
2.00 0. 460 1.26 0.285 1.53 0. 165
5.00 0.154 1.80 0.125 1.95 0.105
[0 0. 850 0.50 0.570 1.00 0. 300 .50
Si02-  NasSiOs ¢ 50.0 0.840 0.51 0. 560 1.02 0.291 1.57
1 100. 0 0.830 0.56 0. 550 1.60 0.283 1.63
[ 200.0 0.845 0.50 0.571 1.00 0.301 1.50
HCOg#- KHCO; ' 500.0 0.854 0.48 0.585 0.97 0.325 1.45
| 1000.0 0.865 0.43 0.595 0.95 0.340 1.47
2.0 0.850 0. 50 0.570 1.00 0.300 1.50
HBOg#-  H3BO, 5.0 0. 850 0.50 0. 560 1.02 0.290 1.57
I 10.0 0.840 0.51 0.571 1.00 0.280 1.63
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1) MIGlERE : RV AF T o b T7F /7 v RAVK VBRF
YDAtk 37 VEOHBEREDOH. 1.
UNA=Z Y L-F=HY L-2-Z )Lk VEEF R Y
DAL —FITLBHFHELTOVT. BREREHED
FEFTIEH A 1, 5~8, 1962.

2) MTClEES : RV A Fo T o RS F ) v AVFVBS
MY DAtk 7Y ROKBEREONE. 2.
MY D a-2 VYo o-2-2ukBF rY A
L—F Itk A HBICOWT. &FIREETIZH
WHgesias 1, 9~12, 1962.

3) WTEAEER : RV AF LT U b I X ALK RS
MY aick 37 VHROHBEREOVR. 3.
DNA=ZYA-FTYV TV ZAWF B F NI

AL —FITXAHHBECOWT. &AL
FRPFZE A 1, 13~16, 1962.

4) MICIEER : VA F LT b TF LAV UBRS
MY 92X 7 VEOHBEREOHI. 4
R L-FVTF YV 2AVECBF YDA L
—F X BHFHELONWT. & REETIEATUE
e 1, 17~21, 1962.

5) MTEIEES: KV AF LT I F 2 VAT VB
R Y stk 37 VRO HBEREOBIR. 5.
A=Y A-FFVHFY) -T(6)-Z VT
FhY D AL—FIREBFHECOVT. EER
BABFBERE 2, 1~5, 1962.

6) Henderson, A.W. & Higbie, K.B.: An imp-
roved method for obtaining high-purity
zirconium and hafnium oxides. J. Am.

Chem. Soc. 76, 5878-5869, 1954.

(ZAF 1962-9-8)
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RYVAFO TR TF I D RVK BT MY T A
ik %70 EDEERIEDWISE

7. vuva=vr-1,2,458-<x4FF T b5 F -6
(7)) ~— 2k by v ar —FTh5HEECONWT

fam R e ey (T © AFEaELD)

Ju

g

1 #&

il

7 UFEAF o OIEEEAEE VT, KA FVT v
R % DANEAFT— bRV, TVHAF OB
EEEOWIE#1T/2 - C X2y, S O7 ~ 7
FFVTURTF AT RS, 1,2,4,5,8-RU 2 F
Fo7 L hTF L RHHUTREIERD ALK AEE2TT
reu, KIEMEO®mFE [1,2,4,5,8-R0 23 F VT U b T
F -6 (FF7)-ANF L BEF RV DA (BIRTY
FY o7 = URSPEWERR) 1 25AH T ENTXI.

COFVHFY o7 = RSFGAME T HHLT X
rrFEEREBECLVI=Y L, P YL, TV ED AN
VY YL EDEEERRED L - F BERL, 7 VR
14 DOHEERICHEATE 20HETH LT EDDro
12DT, AtaFEr N7 V4 F DO HEEREORK
HETED, 2O ONTHRET %.

2 = B®

2.1

WLHFE DRIEITIE H A7 EPB-U TS LR ST %2
HRAL, aidsomnm s 5 2BERIT £ L % T,

2.2 A%

221 1,2,4,58R4GF FVT7b7F /70D
Zov Ak A LOBRBEROMRE  * v 2L, 2,4,
5,8-RuvaAFLT oM TFXF RN, X2 =hBe X
DL ANVARCEF MY YL, BB b Y Y LR D
T2 F LRI 012, 2 & ALDHECT DN T
Tl A L 12, T8D5

1,2,4,5,8XvaA4*%v 7 b7% /7 608

L P VRN € /(7)) 408

7K 1000ml

fE EE

m-= ho X AVE P Y o 308

ULDRELES L, BROBABROXD=207 5 %
TTAN, 2BUTHEHR 21T DS S B L, 97~100
COMEZRL 2035 | BT 2. DB, 2210
EEVIFRE» SMRITHERRZET X155,

ZOB, HERESF FY U L3 8RHAL, 51T
MIBIT 3 8 AT 5. ZD%, # 5 KR U %
LIshs b Rk 2 kel Wil TWHIT 5.

WHIB 1 © 1 O % SOml IRINL T I8l 2B s U
(COBGBRISIE EOL R EICEERT 205, CD
R b DT ET 5 T EIIRTIRY EZ Yz, $70°C
WTIREL T 6 KRG E 2R Bl AHH100 8 2N
UTHINTL, —BWiESE, RIGERDOTEZ % - T
TRl 5.

SOSHERDOREEITIZK, 7va—-vaEEHL, b
A VRS 211750, BilET v o — 2 TR 21178
. T ABRTIIEIR0.128 ZHZEH K 1 LITIER
U, fERCHEd 5.

2:2.2 vora=v LK RO & Lo
I L REE T b ATk ) HERERL T Bu
1z,

PR Lo A & v Lo v a =9 4 1008 %
ZERUK T00mNT IR U, I 100ml 2 7R I01 L Coedcis
LT B 1 LICHNT 5.

IR Bk 140ml2 1 Lo 4 27 5 23T & b,
FZERKT #9500mlE THR L, BREERE 120ml% iz C
F AR YT 1 LOBHRE THAERKZRNT 5.

2.2.3 7 UHBHERIE 35 & O ARRDK RIEERY £
TICHAL T ERUBETE-R U, 2 v 87
VALF R L EEERR (0. 2110g/L) 2AEH U, FREHuT

Sakuro WAKIMOTO : Spectrophotometric determination of fluoride with polyhydroxyanthraquinone
sodium sulfonate. 7. Zirconium-1, 2,4, 5, 8-pentahydroxyanthraquinone-6(7)-sodium sulfonate lake method.
Fukuoka Prefectural Institute of Public Health (Director : Dr. Kenji MANAKO)

— 11 —



1 ] S L E TSR AT D SR

IXI0FHT AR T BHERR 2 A L7z,
HEEHEKIKBILD ) 9 LB LB~ BV BH )
LRI TR/ 21775 > TCHZR/K 2 (EA LT
2:2-4 ZOMOREIE RSO A2 ER L, HEIT
JEU TSRS L CTHv .

2.3
FHEIS0mlZ200mlD E —H =T & b, TUVHFY v T
ZU RSIERBI OO VA=Y A EKZBOBD 5ml 3
OINA, 4S5 E S m e THROGIE DME 21778 5 .

3 & £

3.1 WL

TYVFY T = RSIFHRIEOvI=D L, FY Y
LIS EDORIBITE YFREOEDL — F 2IELDS, Z DI
g7 » b7 % 2 o REHEOBINEE - [ UL >
BB R TR L, ¥ 090 2 S & X LRI h
BRRL T B0, RILORAIR©0 REEMC % -
TWah. .

R T 7 V9 v 7 = o RSKIEK OB R T,
FRAMRINE SOOmARITIC b b, W 203 = 9 4-
7YHFY v 7 = RS L - EROBIURE T L
595mud g TR 2 LT 4.

WOERERIEIT 50 THEA T 2 R
BRHEMALUI.

T D395mud il

1.50 ¢

®l

1.00 +

0.00

400 5l;0 6<;0 7:)0
¥ B (mu)
Koot e g dh AR
I :Z2r-7 ) %) o7 =20RS L — FEK
O:7 )Y o7 = RSHR
3.2 [REEOEE
L — X B DHEBRITIS T 5 BRI OB BOE LT K
ITHRER N TAT. K20k 5 IEBORINEX
SEREO RIS & U T0. 12N DL THRADBE 278 U

B2 HHM3THEIZH

TWA. TOREEERT > b %/ v RBFETIE AR
UBEBEOMBE Th - T, BIERITIST % BRI 0. 10N
DOHHTIZH 5.

1.00 F

id
R
2

0.50 |

0.00 . . )
0.0 01 02 03 04 05 06 07 08

o | g (N)
X 2 M oR L D % W

UNAZYRETIFY) VT2 RSOL-F R
WIREIT 2oL 3 =9 AESHITINA % MO B HIER
DEEEE & LT kO WHER/RUTZ 0. 12N 125 A 12
¥, 140mIDusHEE (35%) %A %.

3.3 fuEmmOM s

% 1 wmoE R o R

i R 7 v F# & H & (ppm)
1) 0. 00 0.60 1.20
5 1. 300 0.890 . 580
10 1.250 0. 890 0.570
15 1.250 0. 890 0.570
20 1.230 0.885 0.565
30 1. 200 0. 880 0.565
45 1. 200 0. 880 0.565
60 1. 200 0. 880 0. 560
90 1. 200 0.870 0.555
120 1. 200 0. 860 0.550
180 1. 200 0. 860 0.550
300 1. 200 0.850 0.550
600 1. 200 0.830 0. 540

|
|
\
J

KN OBUE VR 2 /R $
HENC T VHF ) o7 = RSIFIKE oL T = LA
WRMATL—F2ERIE, 7VHA+ 1Tk Bt
i1 R 25E, WOCR DL AE S U R I DR
WRfis ot

W RS I GE 300 TLE L TL %038, LELTIR
JEIE 3 90T IS A EIRAITID LIZ UY, 1085
ET 5 &L T A oA LT 5.
HEREEIIEEC X DZDOHERZT 20 5, i
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Bt : KV AFLT o b IF 7 U 2VEAVEBF MY Y LTk B T Y FEDHBEREOIG 7

T X 28R 3T B0, EULBNE2/RLT
D6 I HITISEE U145 % B E e [BlE UTER L

% 1IZERBIORELI20°CITIs VT 5 IE R D8 % &
1ZH DT, ASORIET A C ik b, AEIOIEEH10C
FTCERLUTHIRIL#E DA L3 TE s o1z,

3.4 RuEHR

Y LEORGES UTCASIC N7 vy v 7 = RSEA
& (0.12g/L) 5 X O A * Vb oov a =9 LiEK (Z1O
Cl2+8H:0, 0. 14g/L, HifsanGt 140ml/L) % i T #
R VR LT,

R 7 VA 4 L 0. 00~1. 80ppm DT
LOFEE D BIAEI 2 /E D, 2 « SOFRVEIHEN DI %2 Jl5E
LT AR 2K 3 1TR LT,

1.00 [+
=
B
=
050F
0.10 . . i f ' . , R
0.00 0.20 0.40 060 0.80 1.00 1.20 140 1.60 1.80
TF#A A (ppm)
X 3 i it o

M3 L bhaotadkse, AEZI Y7 V9HEAF LD
WEERZIT25 L, 7V 44 2 B4EHS 0. 00~1. 60
ppm O[] CEAREAGHIKAL L, ik 1. 80ppm F Toil]
SEDSTIHEE 72 o7z,

KT L o TI7VHFEAT O Wt E BA217 580
T, b U HERPH & U T 0. 40~1. 40ppm o)
PEZA SN, 1.00ppm §IED 7 V1 4 2 & L
TV AEBHT DN T2 5 D3 FE Lo,

3.5 DS

KLITRUIZE ST L — X 2ER I B 12BOW R 1T

SODRITIBNTESE L, ZDUEMIZZ D% | B HE
Hed 5.

U U I BRI DA T L, REICE -TH
M7, KEREOEHEIR I SELRRI SN0,
O ESE & BCBEE S LR 2 §oT
%.

£212 7 A A P30.00,0.60, 1. 20ppm %G
% 3 FEEID MR DSIRIEIT T B 2R LIZ D
T, BEDEHI 7 VA1 + o OEHREODVIEIREE
UL BIbN A 2 /R LT 5.

AL 2 T7 0#EA A L OERZITE AT,
IO W HI10~20'COFEFIN Th AT R X 1822
203, 20CLL EOYAITIZIREZR L2 £2. 0OLINIT &
EDBHRETHA.

x 2 HoOO®E 0o oW

i %

7 v F#E A& A & (ppm)
(‘C) 0.00 0.60 1.20
10 1.200 0. 880 0.565
20 1. 200 0. 880 0. 567
31 1. 210 0. 890 0.610
40 1.210 0. 890 0. 640
49 1.220 0. 895 0. 650

ORI BOLIE 2 7T

3.6 {ff 14 Op

TV HA A 0.00,0. 50, 1. 00ppm A & ¢ e fHE RN fl
R DU ZRIINL, 7 VKA F v EHETALARDMD
14 OB RG UToRESN33 « HTRUTC

AESOEF T UC S0 g LT, bl «
* o OWIEVER § BLOWI 2R U, IR A 4 >, Hi
BA1+r, VoBBAAL, 7L A4 AL ERA
* L DUFEVERDE L.

INSD 14 O TRICE U EVER 2779 1 +
T NVEEZY L4 H4 T, D A4 43 0. 20ppmiE
ELTHUIEEH 229 5.

Wi 1 4 >, HEREER 1 o > OWjEEIZ 50. Oppm K
DIZUE D, SO2-OiHEI3S0e- L b KTh b, Y
14> 40.50ppm X b Pt 2 24 5.

ZOMD 1 F D WIEEVERIE # 247 11 4+ > 50.0
ppm, () 1 4 »5.0ppm, #1442, b Ko
1A, WA+, hreoatt, =520
18 2 Y A A 278 £ 500. OppmF TR % 5
DZA4ANR
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i AR W S 2 5 MARISTAR12

£ 3 b W 14 o+ » 0O % B
AFv mE 7UE o u il < ® n &
) o é%{ = 50 100 200 500 1000
= :
HORE R eem gy REE g B g ﬁﬁ% B BOR e RUR
{050 0910 0.55 0860 064 0.750 085 064 105 0480 135
SO~ NasSO:| 1.00 0.610  1.11 0.595  1.14 0.538 1.25 0.411  1.49 0.310 1.74
[ 1,50 0.380 1.55 0.352  1.56 0.325 1.68 0.264 0.225
0.50 0.861  0.64 0.840 0.68 0.750 0.80 0.590  1.15 0.420  1.47
SOs2- NazSOg{ 1,00 0.580 1.27 0.540 1.25 0.515 1.29 0.38  1.55 0.280
.50 0.370  1.57 0.388  1.60 0.310 1.74 0.247 0.205
[ 0.50 0.930  0.50 0.940 0.49 0.905  0.47
HCOs- KHCOs; | 1.00 0.665 1.00 0.670 1.00 0.685 0.98
[ 150 0.402  1.50 0.400 1.50 0.409  1.49
/ 0.50 0.930  0.50 0.900  0.56
NOs- NaNO; ! 1.00 0.670  1.00 0.635  1.06
| 150 0.400 1.50 0.375  1.56
/0.50 0.930  0.50 0.940  0.49 0.950  0.47
Cl-  NaCl ( 1.00 0.665 1.00 0.670 1.00 0.675  1.00
L 1.50 0.400  1.50 0.410 1.49 0.410  1.49
0.50 0.930  0.50 0.910  0.55
Cazt CaCl { 1.00 0.670 1. 00 0. 655 1.03
1. 50 0. 405 1. 50 0. 400 1. 50
fo.so 0.930  0.50 0.910  0.55
Mg2*  MgCl: | 1.00 0.670  1.00 0.640  1.05
| 150 0.400 1.50 0.39 1.53
(050 0.93  50.50 0.930  0.50
Zn**  ZnCl: | 1.00 0.67  0L.00 0.660 1.02
\ 1. 50 0. 40 01. 50 0. 388 1.53
f 0.50 0.93 50.50 0.840  0.68
Si0:- NasSiOs{ 1.00 0.66  51.00 0.510  1.30
L 1,50 0.40 0L.50 0.375  1.56
* 4 it biiil 1 * v () 52 e
fxy  EE TV 1 7* > N Jn dit v
) ) é%é 0.2 0.5 1.0 2.0 : 5.0 10.0
(0.50 0.930 0.50 0.890 0.58 0.850 0.66 0.800 0.76 0.655 1.03
POg#- KH:POs’ 1.00 0.655 1.00 0.625 1.08 0.605 1.12 0.575 1.18 0.515 1.29
| 1.50 0.398 1.50 0.360 158 0.355 160 0.345 1.62 0.310 174
(050 0.9 0.40 1100 0.19 1180 0.02 1400 1. 500
Al AICK 100 0.750 0.85 0.820 0.72 0.970 0.43 1.210 1. 450
\ 1,50 0.480 1.36 0.580 1.17 0.720 0.91 1.000 0.38 1.400
Fect, (O 0.935 0.50 0.930 0.52 0.930 0.52 0.920 0.53
Fes* 1. 00 0.670 1.00 0.665 1.00 0.670 1.00 0.650 1.04
GEESR L 1. 50 0.400 1.50 0.400 1.50 0.410 1.49 0.410 1.49
[ 0.50 0.940 0.50 0.940 0.50
HBO2- HiBOs ' 1.00 0.665 1.00 0.665 1.00
\ 1.50 0.405 1.50 0.400 1.50
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Bt : RV AFo 7o hIF 7 VALK UBF M) D2k 3 7 VFEORBEREOWR 7
'8 [ FHie 20T, & R e p iR &
2, 6~10, 1962.
2) TRt - AR A%, 1052p., FETAE, R

5, 1952,

1) BolEfE : RV A XL 7o v I F /7 L AA VEEF
MY aiT k370 FEOHEEREOTE. 6.
Ia=9L-1,458F hIAFLT T
FI)U-2-Z2NVFKFUBFRYDAL—-FITX B (ZfF 1962-9-8)



RYVIFTXROT7 N TF ) VR KUEEF FY D A
IT &% 7Y FEDHERE:EONISE

8. vwa=v1-1,2,4,578 ~FHF X7 F53% -
3-ANWE BRI Y T AL —F T B SFEITONWT

e B AR T TE T (T

Jih JC

il

1

TYFRAF o OHBEERGSEE UTOME 27~ b7
F ) URBFEOUAF LT R TXF /P, )4
V7RI R IV, TRIAF VT b TF PO,
RegxFv7 b I X070, O7THEBOBHRIZOX
17752 TSIzhs, AL 2,45, 8-~FH 4+ 27 b
9% R, COHRD ALK ALRTT78 o TK
AMEFE, 2,45, 7,8 NF L F T b TR -3 -
ZOVER BT N Y LR

COEFIBET THE U T X Tofbo i & ARk &

vaz=on, M)A EDOEREEREODL - FLE
MR L, 7 UHFEAF ATk VBT AMEE L o T
VBT EITIIZE DS, o tadE s s oo EE 2 b
> TWA. #oT, AETRE Y LVa =D L L —F 20
7 VFA T O EE RO 2 il A0, TT’W”
U etk k7 VA4 4 o OEERITEHNT
TOTHRET 5.
2 % B

2.1 HE

W G D HIGE (X H AL OEECEET EPB-URY & {ifi
HUTz. B O Ve T 10mm oD £ Fi8l 42 )L 2% 11
WV, Z OO EEREIE I3 S0mD 477 5 A BRI 4 L
2 iz,

2.2

2:2:1 1,2, 4,57,8~FHAX 7L hTF /0
D Zov R A OB F v A EERL 2,457,
S-AFHAFLTURTXF /v m- = fuRE LR
WA B b)Y, TERER S b Y Y L 2T ALK

S RE D)

1 i

NEBT1TE otz ZOJFHITONTIZL RT3 .
1,2,4,57,8-~"F 44X 7 h5% /2 8.08

e+ b v o o (k) 65.08
K 2000m1
m-=fro X2+ 20k NY)wa 4508

U LDHEY 2 & @i g 22012 3 507
7 A NTAIURIE U723 )3 598~100°Ci g L,  [EliReEs
% SIFIMER B s Hs O R 2850 2. 2 D%, SO
DEMWITL 2 ETHIE L, 1 1 1 Ol Sml 290z
THNEE UTot, HONT0CHEL FTINEL Thr b, 17
D212 D BITRIUGED Y 27575 5. FRIUT:
IEORXAR 2K LETEEL, 10CLUFOWRE% 2 [
[FIER > TRIL 2 Tk S8 % & Bahins - o R ok
WY 713 %

mm%iﬁvaﬁ% TFOLT VA =V RINA Tk
o e A VRS e S T NRA

EATEBIIRT U2 il R0, 20 8 % FZM/K 1 L
IR LT,

222 vua=v LIKK

S RS RS B U o o * S b ko L a =
OCl2-8H:0) 3.5328 8 7% H{ KR /K800MUT AR L,  Hili
20ml% N T1 LET%(CORKEIMLTIZr e Ucling
Z3ir).

(IO AL NHIR Soml% & b, [HZERK % A
THYSOOmMIE U Tah» 5 B 160m1 2 17 T, & 5T
HRUKZMA T LETHRT 5.

2:2.3 7 UREMERIK 5 L0V IBEMAK 7 b

uv1m~N§@%mw”ﬁ4M@ﬁ&bt ok

v 4 (Zr

Sakuro WAKIMOTO : Spegtrophotometrlc determmatu)n of fluorldc with polyhydroxyanthraquinone

sodium sulfonate. 8. Zirconium-1,2,4,5,

7,8-hexahydroxyanthraquinone-3-sodium sulfonate lake method.

Fukuoka Prefectural Institute of Public Health (Director : Dr. Kenji MANAKO)
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Bm: XYVA XTI F 2 U ANKVBF R D LT X B TV ROLKBEREDIIR 8

#EPIE 1m0, 25mg 2 &de.  (HAT A BUTIZ 10T
BU TR

ALV EETERUX 51TKBILY ) Y 2B X
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Sakuro WAKIMOTO : Spectrophotometric determination of fluoride with polyhydroxyanthraquinone
sodium sulfonate. 9. Comparison of various methods with polyhydroxyanthraquinone sodium sulfonate.
Fukuoka Prefectural Institute of Public Health (Director : Dr. Kenji MANAKO)
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Masahiro MORIMOTO, Katsumi TAKAHASHI and Yasuo NAKANISHI : The survey on pollution of
sea waters and muds at bottom as a result of dumping of night soil in the Sea of Hibiki-nada and the
Sea of Genkai-nada. Fukuoka Prefectural Institute of Public Health (Director : Dr. Kenji MANAKO)
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Fig. 1. Areas covered by the survey.

(] Place of dumping night soil
—0— Place muds collected
------ - Course of stream at depth of Im
—_—> Course of stream at depth of 20m

3073, LWL 2WEE, 4 MGEREEC SITB DB OBE
Im, 20m, J& F1ImDEKOERR 2178 12, — IR
Aift (IR KEE BRSO XA (38 EER, LR
P oD HCE S BRI 20mE D i Ze 7R S R 2 DU T2 TR
B2y AU, Fig. 21089 & 210 Z OB 285 L 7shs
5 URBEERK9305>, 1 RFY305), 2 Bf3053, 3 IRE(H)
3003 T LITTRFEIDSERT A2, 6, 9,128, CHLH DA
B> 6 BEFESUTH U T A5 ANT 100~200m oD i i % 4510
721,3:4,5,7;8,10;11,13 DZLEIT DT BDEBD
I 1m, 20m, i L ImOE K2 ERIL U7z, 1R
BEREE» 513 TN TOIH, REICITT H A E D1
O THHITERK 21775 o T2 VIE T 5 . SHR U 2RO
BRI U ALIEERD A 278 L1z h3, B 55
4 kmiBR AR A LTz, C OOREII RIS 20m g oD
LD ThBH, W LT OMIRBIEIRGEY &K X 0k
WIZBNE D Th 5. KT ILEB S5 L 07+
v R AR R LT

222 gk W RERLTIAPE  (RERKEE L
EREOIARAL 2 A 3 ImE D i 258133 % )
YRk 2 OV T PR 2 URPAD I EEA L, Fig. 31T
T & DI ZOBE 2B L 25 hs & URBEEERKY307>
1IR30, 2 IRFfAI305, 3 IRFII3073 & LATTFEDRR

TAH1, 2,3, 4 DRATONTHEE lm & 20mD K %
PRI U7z, — 5 PE (W) 1% 20m oD i
VRN A TPEEORE) 2 5B U 7s 3 5 U JR ¥ 5555430
g3, LRE[RI3043, 2 KER3043, 3 ME[I304) & &I iRih st
IRTHE2,4,8, 11BN SHD i L WELH» 45
RIEME TS % it & U T 100~200mo 5[5 % 350077
1,3:4,6:7,9:10, 1205 50T DU THE 1m, 20m, J&§
Im DKL #2178 512, HINTOT O
5 HRTNTOIN, REITITT Y 2AEDTZOTHRIC
PR UIALIE T % . 3B U 1o EP R RS BRI i J i &
BIXUDILIEHOG I 2R Uchs,  BEEAD 5 £92. Skn
ERE, ImEiEid il U7z hs & PHdb~ 5 228 4, 20m
JEHE & SR X SPURFE~ G 25 U1z, L L ah
5 DRERRIZ I L ERZT O MR BIIAT RS » SHEE L Tid
T VOFIBIZBNE D Th 5. SHKEIZRY R
POKEB L O F o+ o BRI SR 2 () U1z

2.3 Rk

2.3-1 B PRESTEXEIFig LTRUIZE S
VT UBRBEE D> 5 K 8 km, PHA 9 km, B~y 13kn,
JE~ky s km, HRGIC U T35 & % 200 km2 OFEFHIZ D1-
D, 13T 3 kDR TI0DIRIEM 2 20E LTz, T DXk
DU LFERIRFED 6 3 ~ 5 kmDFREE 2 -5, S0

— 25 —



R B 2 IHFI3TAELZAH

N 14 4
o RNy 130°09’ 130°10’

S~ % ]
e 34°05" < 33°55

11 o 13

13 °©

§
o o t
9 o 33°54
340 03’ |
12065 |
N 10

130 48!
1
0 2000 m | .
| ! 1
0 2000 m
Fig. 3. Courses of streams at depth of Im and
20m respectively, and places waters collected in
the Sea of Genkai-nada.
Fig. 2. Course of stream at depth of 20m and O  Place of dumping night soil
places waters collected in the Sea of Hibiki-nada. —(O— Place waters collected
©  Place of dumping night soil ... —> Course of stream at depth of | m
—O— Place waters collected —>  Course of stream at depth of 20m

—>  Course of stream

Table 1. Meteorological and oceanographic phenomena in the Sea of Hibiki-nada.

Aug. 11th
Item Time elapsed after dumping night soil (hour)
Aug. 9th Aug. 10th
0 0.5 1.5 2.5 3.5
variable variable “lear “lear clear clear lea
Weather cloudiness cloudiness ¢ ¢ ¢ ¢ ieat
Amount of cloud 6 5 2 2 2 2 2
Wind direction SW SW SE SE SE SE SE
Wind force 3 . 3 3 3~4 4 4
Ocean waves 3 1 3 3 3 4 4
Swell 2 1 2 2 2 2 2
Air temperature 29.8 27.4 29.6
Air pressure 755.5 757.0 758.0
(mmHg)
Tides H.W. 09.35,22.20 ; L.W. 03.20, 16.10
Moon age 1
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Table 2. Meteorological and oceanographic phenomena in the Sea of Genkai-nada.
‘ Aug. 26th
1 R
Item | Time elapsed after dumping night soil (hour)
| Aug. 24th Aug. 25th
‘ . 0 0.5 1.5 2.5 3.5
| clear clear
| clear occasionally clear clear clear occasionally cloud
Weather | thunder storm thunder storm
Amount of cloud i 8 3 2 3 3 10 10
Wind direction ‘ NE SW SE SE SE NNW NNW
Wind force | 2 1 2 2 2 3
Ocean waves | 2 1 1 1 1 3 2
Swell 1 1 1 1 2 2 7 2 )
Air temperature 30.2 31.6 28.7
Air pressure ‘ 756.0 755.0 755.2
(mmHg) }
Tides ‘ H.W. 09.40, 22.25 ; L.W. 03.30, 16.10
Moon age | 16
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Fig. 4. Variation in findings of the survey con-

ducted on sea waters according to the degree of
diffusion of night soil dumped, at place of
dumping night soil in the Sea of Hibiki-nada.
i Qeee Findings from sea waters at point 1m
from surface
--0O-- Findings from sea waters at point 20m
from surface
Findings from sea waters at point 1m
from bottom
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Fig. 5. Variation in findings of the survey con-
ducted on sea waters according to the degree of
diffusion of night soil dumped, in stream at
depth of 20m in the Sea of Hibiki-nada.
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Findings from sea waters at point 1lm
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Fig. 6. Variation in findings of the survey con-

ducted on sea waters according to the degree of
diffusion of night soil dumped, in stream at depth
of 1m in the Sea of Genkai-nada.
-+ O «-+ Findings from sea waters at point 1m
from surface
--O-- Findings from sea waters at point 20m
from surface
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Fig. 7. Variation in findings of the survey con-

ducted on sea waters according to the degree of
diffusion of night soil dumped, in stream at depth
of 20m in the Sea of Genkai-nada.
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Table 3. Comparison among the survey results of sea waters in the Sea
of Hibiki-nada, the Sea of Genkai-nada and elsewhere.
Sea of Sea of
Frem Hibiki-nada Genkai-nada Port Port
(Average) Sample Control Sample Control Moji Tokyo
C.0.D o - R - a0 - s
(ppm) 3.55 3.76 2.83 2.71 #39. 76 #24.10
Todine
consumed 6.08 4.91 5.29 5.04 — —
(ppm)
Ammoina
nitrogen 0.11 0. 00 0.07 0.03 *0.03 *0.59
(ppm)
e 2 7 9 0 2,600 #3200

coli. /100ml -

* Findings produced as a result of the survey by Sato?
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5E, KEHBOBHEE UTHADIESE, FRIETD
PETEIEINTOSODS, A s B X 5
EUT, BHT AT 503 EIRIYSEGEOIND 5 vk
HEDAKIZ N TIZC. 0. D. 5L F, pH 7.5~8.5, F1of
5D B2 - TV A EWVA S IREED KIT DT
C.O.D.20 g |, pHOSPUTFE L9 SLUETHD L
ANTWA. Lcddi- THMAEL MK 5200
YR H T bDERBINDD, AFAHTIZC.O.D.C
DT 5 ZilkA 12 BRI BHO HUKEGID 5 B 2 3K
THh Y, FLHHETIRERAESIO > BT h 1Ak
123 Th B0 5, KEFBBHIMEIREY ORI L
WAL UNEETH 5 E LTEH, ARETHSOTERRL
WK DTBYLFEI D TENEDThH B EBA LN,
3.2 WHIEEH

Fig. 1127k U1z AR 3500 T SR 2 EFT O BY L
BtEss TNl IR MG S 2 A R0 Tables 9,101
FUTs. CORMBIEEO S b ABHERIONRE L LT
C.0.D., &%, WitHo SEEA > %, 12 URTGROD
B b s 1EE T A BN DWW TEEL, AY

3.2.1 AHEMHERID DTHRE & RO B

PR R 350 BIEE O C. 0. D. . &R, ity
1 B0 BOOMIC FHBIBERD B LIZDT, o5 h
C.0.D. EEZHFTHONTEHEERAZEKLTAHAIZ. 2O
#5543 Plates 1,20 :36 Y ThH 5.

i b & b D & 9 ICFHERFD U R SO H,
75 HERRS Nos. 14, 152 & 35— C.0.D.
29. Oppm, 4850, 78ppm & i & 3 A E L O 1N
oM, FIUARNRE X DICREICIRESE LS
ALY Tl (L IR Lo —i T €. 0. D.37.9
ppm, 425450, 82ppm D fE 2 /R L 72,

CHERIA T 0 TiE C.O. DL, &%, Wiftio
BDOBODEICHBEBEEZEI 2T, oo b5 CO.D.
CONWTDOHERIRZVEK L, Plate IT/RLTZ. L
LAeEEDOMIES S C. O. D. IR/ & iz
HEDSA SN 555, B LD L MEIREIL M I
OKLLLUTWA LD Th s, CO.D. OREIHOIR
HEIZ FHAS OO U R EES > SV, 372D HERIEAL
No. 10 2 & & Uto—c RSO ZJEM L, FRIEA
No. 10Ti35. Sppmasi Utc.  F o liolbss Lo
FARGTANC & EEEO—H (FRILA No. 28 ¢ 5. 8ppm,
No. 25 : 6.9ppm) %3A 54, WPk AENT { N THRYE
SO > TNE DI TH .

iR OMEYY T L A &, HERO A DT HEER,

B2HE HM3TAEL2A

FEHRHS & OWRRAEHE D FHANT & 2 Wi b oD H i Lyt s
Figs.8 (##f), 9 (i) TRTEBHT, MWHKC
B B B A 245 I Tl R SRR oo g i
WL, Z OBINT X 2R A4 7505 5 B 2 U, 51
W EROW T 20 b, RO EHEE 28 U Tk L
LT THF R AIcBE T2 80 REIh TL
B, ETMROALE EA SN TFETOERERC
AL, N A L HETRBEINS» o2& I
5, B URDSIBEEHER O AT & - TR TR
PHZSZS T %3200 T = 37U, LRI Fig. So#iE
EAGRARRES & R X S FIF UV K IR (T A C &gz
h, Plates 1,2(Z/R U172 C.O. D., OISR
L D DOEBEITNE U R 2 IR Uk & s HEE IO
%.

=TT & P OMRREE & DA R IR
3, X UDIEIR L, IR 2R DI —f3 U THO
s Zfl-> T D,  WROAD EEEHK Sidh7s
DAWVES>TWAE EINTVWS. WFHT LTH
Plate 3 12372 C.O.D. OPEHEHDOEMESTRIC >

130°50’ 130°55"

I. Atsu-
shima ©
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o
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o
o
i
-
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=
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o5 8 e 05
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5 g . 66/ T2{ ™
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3
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I. Aino- 51b. 332:’ 200
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P
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Fig. 8. Drifting course estimated on the basis

of drift bottles, residual current and drift current.
Arabic numerals show time elapsed (hour).
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130°10’

N S

N

130°20’

34° 00"

\

2.
3 50 5\%095 6.5 Fukuoka prefecture
4005450 2%~g1.0 \ _ 33" 50"
1.5 \07,'0 \
\\\\Pm
7o°5 I. Aino-
. shima
=
—_
0 10000m
Fig. 9. Drifting courses estimated.
—QO-—  Course estimated on the basis of residual current and drift current
— Course estimated on the basis of drift bottles

Arabic numerals show time elapsed (day).

WTIE, B UKD SRR - TR L, &h
IR LT TH A LW HHEE S 2 D1cons, BELD
Jb3s X BB AT A H 1 5 EIRE I D0 TR
iR — LT B COMER2 BoTWWAELT
L, ZhFE T HhOEREZELTHSY, ULRO
TERAE D> 55 AT b BERRRERIC D - 12 UKD T D& i
FENTREIC IR UTc E A4 5143 $E T 25 & 5 & b
%.
U UM EOEFREIRIC X 5 HHEMWHER & UIRILED
BT DV TR RIS AN T L, Ecigrho
FEALOIREEDIRI] SN Tiswnicw, H#HEdmDIK2 TH T &
MHBTEIZW.

3.2.2 HREYHERIOIFROHEE

Wikl X Ol A IS E O A0, RSN
1 URDUEIC X % D> E H DT DT, [KEDHRER
FEROMETULELD> & HEM 2 3k A 72

1) [P HEE R & JE bR & DR
YIS DD B> & H 20T, C.O.D., 585,
WAL D E NI O X MBI D EDWGE #1775 o172,
WA EEEIC OV TO B E & RO EBHTH

Q.

Ffaba(5 %) t  fERRE(S %)

C.0.D. 1.47  3.52 0.909  2.048
48 #F 1,49 3.52 1.545  2.048
Wiy 142 3.52 0.039  2.048

F LB EBHEE SR E I OV TIIROKSEE 215812

F fEBR=E(5 %) t  fERRER(S %)

C.0.D. 1.56  3.87 1.572  2.056
4 % F 342 2.60 — —
Wi 2,03 3.87 1.329  2.056

b VBB ONESEDOMICHED A S, FHEHD
HEYHE S L0 ZO0HI LRITL % D LHfEEIH
LT TH%h, LKiFHFANREEDREHRD FHEhk
HS%DEZBATZEPIIOTNEEEOELA LD S
N, HEYOKERS LODHEBURIZE 2 DhE S
PIHEE T X 78212, UL LT DT i3 UIRDEE %
o TSN EWNS T & TR

2) URDIEBOEEIICK X EE2EDTNE E
diud, C.O0.D., ®%FE, WHOHEOEITHEEEBEE
MhHEDEZBALND. RITIHDIBODRDEEEE
DHEEORGE 217758 > THIC.
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Fig. 10. .Regresswn line between C.O.D. Sulfides (S me/kg dry mud)
and total nitrogen.
r—0.84 y=36.7x+1.31 Fig. 11. Regression line between C.O.D.
and sulfides.

r=0.63 y=0.24x+10. 86

IR AR L A
130 ° t fEBREE(S %) t fERECS %)
" C.O.D. » 4454 8.097 2.408 0.824  2.056
C.O.D. Lifift# 4.340  2.408 0.015  2.056
no o Wb s 22 4.085 2.408 1.265  2.056
o I
90 ° WA EDHNIHS, LHFIEHEROEEIC DN TIE 2L

8ol HED BNILI> o To. BRI O %A AL O
[BlJEER % Figs. 10~121T/R39.

HEWE AR E O 3 AR ORI HBIBIRD A &
60r bhizc tid, EHEOEBYN UKICK % &9 3 IUEIC
WUTD—2DREFRMEBRLNDD, FaFRi &%

70r

Sulfides (S mg/kg dry mud)

50t
AQUECZAQRN
40f L . ” .
3) MFAAEEE O A YRR ELE3 - 2 - 30 Table 4
30r THHN 5 L DI 5 »1cE L, C.O.D.,
20k REEFR, ALY O FEEIT OV T D 2 2 H0E U 1z
WREIRDEBHT
10
A R F faf® (5%) t fEBRE (5%)
01 02 03 04 05 06 07 08 C.0.D. 27.19 1G5 - .
Total nitrogen ( Namg/g dry mud ) 4% ¥ 140 193  2.858  2.704
Fig. 12. Regression line between sulfides WA 9 20.48 1.93 e _
and total nitrogen.
r=0.61  y=72.6x-9.26 B & I R A E O H MR RS R TH 5 C &
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WEE»D Tz,

4) 3) THer® b NIzl AAEEE O G HEYHER 8O
ENURITL 3 D E 5o 2G5 12 DIC i FE R
JEE oD [A] R PP R (R IS B R E B0 D 7T D0
THIzE 5, MBI HEEREOE I BT
40%, JHFHETAEER25% Tl 5 T EBEFHERS K 0
D5, VREOFER, =151 5N, EHRIES0%LT
TIREZEDA ED BN otz UThi- TllfaAE
OB BHEREREDZEN URIT L 5 3 DD E S DIHEET
ERA4AN

P EOMEHLEORE,  2) » 5B EHEA K H D
BN URIC S B & T AREO—RESR M & LU T,
C.0.D., 2%#, HtwOHEOMICHEBEERVE ST,
3) 5 HHYHERTE SEREE S hITH I ED
SfEimziErns, 1), HomdIiEH» 5O URERO
HeE S REEIC b oo C &, FIRECH U THRDRM:
AR BDODVE LNl ERED L, HaEtH
EERIT X AIEEAYHER & Z O8O URIERNEER
MR TR IS b D &5 -1z,

Uhs Ui CREE S LA UIRER (650k1/H) (X753

Table 4. Comparison among the survey rsults
of muds at bottom in the Sea of Hibiki-nada, the
Sea of Genkai-nada and elsewhere.

Sea of Sea of Hakata Ariake Osaka

Item Hibiki- Genkai-

nada nada Bay Bay Bay

Average
C.0.D.
(O.mg/g dry 15.0 2.8
mud)

Average

Total nitrogen

(Nemg/g dry 0. 37 0.21
mud)

Average
Sulfides - c ¥odc  WAE
(Smg, kg dry 17.3 6.5 245 #65
mud)

*%¥Mud con-

taining .
Ascaris ogg 40.0 25.0

(%)

##12.9

*0.74 *¥1.17

* Findings produced as a result of the survey by
Laboratory of Fisheries Chemistry, Kyushu
University

** Findings produced as a result of the survey by
Miura P (average of total nitrogen:1.17 shows
value in total of ammonia nitrogen and albu-

minoid nitrogen)

*#¥ Percentage of muds containing Ascaris egg a-

mong all muds collected

DR 2.205THHT &, F1232- 1THbNIZL ST, B
BT OB D 5 HE SN 5 UROERILED, B
POHERE, DHE»RE Y —HT A EHEEINI T E, X
51T 2), 3) DMEFHERKER S Eo 5, BREEAEROEY
WCOWTR URIT X 2B OA RS EZA SN S,
3.2.3 EHOBROER

Wk, LHENE A B X O BIBHOEEIC DT
C.O0.D., £=Z5, Hit?, [FIHRIIO & HEBREE »
Table 4 (T il L7z,
BBROREBEROHIED D), O T X
720D, AR D C. O. D. S KBENDEEIC
L HERTHOTPICEWVEZRLU TO 13003, WA
DERE L FBHEE L DEREIEL, Rt
W HDEDH LN S, FIKEHFBIELH 12X 5
&, KE LR —RRN7s EEGYHIEDTREE LT,
C.0.D. 30 O:mg/g dry mud LN ¥5@E, Wik
1 Smg/g dry mud P i fA] & > D7EL % 8 - 12 EEE
EEINTEY, LI - TEEAREEZY UROEZE
BHioTNAELTY, L2 ED THMAERE K
BOBERERI»E VRN D EEZZLNS.

4 8 &

JEAMETT O URBZER S S, @R ORI L i
OMHFHRIC I T URB SRS L O EE 240 L, H
b, MBS, EIRINDAEBMRE 21750, URIT X B
RIE2 WG UIRERRD L 5 Th -1z,

1) BHEUROFHFILAUI AR E § NPETH A1
Wixis b, BEORIESIT URRS O— s 235
B &5 iIBbnIidoid, EEOWE20mEE, i
D 1m 35 L O 20mEFROWTI § UREREERK 3 1
[ 3053, IFHREEEER 3. 5~8. 0 km OHEE T UIRD S EIZ
MERL, FEICETZbDERZIN5.

2) WHERD URBREEEKIZENNK S S0 5
TR B DITIEREIIE L, KEBEO—RK 725155
L T hiFETh 1.

3) WEEEOEEYHERS I BERAR T3 LR
FERLADH TG L ORISR & D O—HITHER D A &
N, LHEEREE T LRSS OTEM, Jb, RS
MCZ N ZNHER DA S,

4) BEEEOEEYHERL L 0°% OO IRIEL LR
DRIT & % &3 AT U T Z R 513
BRMDAT ROAEMZ B oNmhotcns, BWEUR
BB L OHEOA SR RS LA I LT
BEHEED D 5D BT &, F I ERYOBEIRER D &
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BRHABEIIC OO TR URIT & 2 B0 Al etk b
AbNiz. x Bk

5) U URIGEEIRIEETL b R S mNIKETC < D S WO g, AREE 2109), M~
SXRTHE YKL, IREBRO—RAY ST 5 AT 49, 1957.
LY I ThH o1z, 2) BCEXE LRLATS - Wi CER) 5 ENw
LU AHERORK, & § BAED & ¢ 5 UIRBE & 26p., 1962.
T AERIZAEEL QIS bDEEL 305, b 3) WUWXiE LREAT Kl GREMM) Wy E
BT & B USRI T2 DN B & 51278 6 750 R b i Wi, 20p., 1962
PEIHET 5N B D E-BDNEH D, SBDOHERD 4) BUE X LR S - R - N R
HRURIBIT 9 2 18R & B AINITIC 35T 2 gy, %4 B, 8p., 1962.
T TREICHE 515 b DIT DU T OB s kEHE 5) PNTHFTHR  KEHBHEMAAEIESE, 384p., HEMHE
PR Y BETHS 5 L EAD. A, R 1961

W AMACRL T, i kospuaec D KREBRC PARBR Wp, 98
IS NI R R A IR, B, T WERERGHV, 205p.,  HREEG

T - #, 1950.
R LA P SR EF FE BT 3 1o B A 7, BRI 8) BILEK - MHHIE : EFIcE 2 B FADOD

IITN T 7 X L R S RIS B R 13 > BOER:. HAKEES S 17(5), 115~121,
FhL FEB R 5 SN BIRE THICEE L T 5. 1952.
ISR HENBOMENCT B 12 THSWE & Bk % 9) Ve KR : R HIK OWEFNOIT. AAARE
0o 12 IR KB LR 1 R PR B B JE < st MR 6(9), 487, 1959.
DERET 5. (4} 1962-10-1)
SUMMARY

For the purpose of making a survey on pollution of sea waters and muds at the bottom of the Sea
of Hibiki-nada and the Sea of Genkai-nada, that resulted from the dumping of night soil, the collection
of sea waters affected by the dumped night soil and muds were carried out in two areas in August, 1961,
and the sea waters and the muds collected were examined in chemistry, bacteriology and parasitology.

Then the following conclusions have been reached.

1) In both areas respectively, the dumped night soil diffuses along with several streams and almost
disappears while drifting for about 3.5 hours and within less than 8.0 km, and it seems that these rapid
diffusions and disappearences of the dumped night soil are attributable to the fact that the two areas are
the open sea. However, it has been discovered in the Sea of Hibiki-nada that a part of components of
night soil at the place of dumping stagnates for a long time.

2) The degree of pollution of the sea waters collected in the two areas is lower than that in Port
Moji and Port Tokyo, and by the standards proposed by Matsue® it is slight.

3) In the area covered by the survey in the Sea of Hibiki-nada, some considerable amount of
organic matter was found at the bottom to the east of the place where night soil was dumped and in
the area in the proximity of the coast of Yamaguchi prefecture. 1In the area of the Sea of Genkai-nada,
there was found a certain quantity of organic matter at the bottom of the areas southwestern, northern
and south southeastern of the place where night soil was dumped.

4) With regard to the assumption that the accumulation and distribution of organic matter at the
sea bottom in the two areas is attributable to the deposition of dumped night soil, what is found as
a result of the statistical consideration based upon the findings from the examination is only a necessary
condition to prove it in the area covered by the survey in the Sea of Hibiki-nada, but is not a sufficient
condition in either area.

The quantity of dumped night soil and deposited organic matter in muds at the sea bottom is
greater in the area covered by the survey in the Sea of Hibiki-nada than that in the area of the Sea of
Genkai-nada, and in this area, the course of drifting as surveyed by the 7th Maritime Safety Regional
Headquarters? turned out to correspond to the distribution of deposited organic matter at the sea bottom,
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and therefore it is possible to consider that the muds collected at the sea bottom in this area is polluted
with the dumped night soil.

5) However, the degree of pollution of the muds collected in the two areas is lower than elsewhere,
and by the standards proposed by Matsue® it is slight.

In view of the fact mentioned above, it is considered that at present, the degree of pollution of
the sea waters and the muds at the sea bottom in the two areas that has resulted from the dumped night
soil is slight, but the dumping of night soil in these areas will have to continue, unless the night soil is
artificially purified elsewhere.

Therefore, it is considered necessary to continue the observation of the degree of pollution of sea
waters and muds, and to make further study on the bacteriological and parasitological infection of fish
caught at the place where night soil is dumped.

Explanation of Plates

Plate 1. Line of equivalent C.O. D. in the area covered by the survey in the Sea of Hibiki-nada.

© Place of dumping night soil

O Place muds collected

Arabic numerals without parentheses show C.0O.D. values, and those in parentheses Nos. of places
muds collected.

Plate 2. Line of equivalence of total nitrogen in the area covered by the survey in the Sea of

Hibiki-nada.

The signs are the same as those given in Plate 1.

Arabic numerals without parentheses show total nitrogen values, and those in parentheses Nos. of
places muds collecled.

Plate 3. Line of equivalent C.O.D. in the area covered by the survey in the Sea of Genkai-nada.

The signs are the same as those given in Plate 1.

Arabic numerals without parentheses show C.O.D. values, and those in parentheses Nos. of places
muds collected.

— 37 —



NIRRT ATTRE R B2 9 IRRSTAEI2A

Plate 1

Q) 8.0

2%°05°

130°50"

€2)

(26

Yemeguchi prefecture

I. Hiko-sima

Wakamatsu

Tobata

— 38 —



BA G - R W X ORI 50 5 U IROWIERING X B K, IKHOBEREE

Plate 2

) (6)
o

34005 030

0.25 1307501

o
(26)

2000 m

0

Yamaguchi prfecture

I. Hiko-shima

Wekamatsu



M R R eI e BB 2 MRI3TAELIZH

Plate

2.80
2.4
2.08
1.15
(2)0.04 0.170"' A y
)
. " AN
() A 34 ﬁ,\\ \\(21) (12) (}’3)
\ \ \ \

>(14) S ‘.'. L 17) (18) (19)
L.75 r f\ .
(20) 21) ( 23 24) _ fZ:)f’

I

\7

e —




FAR - - PTG Bl X ORI A UROEBHEREIC L 2K, BEOHRHEE

Table 5. Results of the survey on sea waters with dumped night soil,

at place of dumping in the Sea of Hibiki-nada.

B
»3 I ~
£ < g & § 1 .
2 . : 2 F &
23 oy = = 1 =1 T A .3
52 oF 5k 1 B R L
] E= S E e © 3 g £S5 = Q£ Fuot
(a5 =Ho 38 9 (&) = O <a &) Mmoo =3
1 9.50 27.1 8.4 3.61 3.68 — 18,300 20 0
**{ 20 0 25.7 8.4 3.53 3.68  0.261 18,900 3 0
*1 10.30 25.7 8.4 3.22 2.45 0.212 18,900 520 0
I 1 11.15 27.0 8.4 3.85 2.45 0.294 18,700 0 0
20 i 25.6 8.4 2.67 4.17 0.375 18,600 2,400 0
1*— 1 11.45 25.7 8.4 3.69 3.19 0.215 18,700 4 0
1 12.00 27.4 8.4 3.92 5.48 0.359 18,900 60 0
{ 20 i 25.9 8.4 388 3.49 0.228 18,200 3,700 0
¥~ 1 12.40 22.5 8.4 4.24 4.23 0.440 18.700 265 0
1 12.45 27.5 8.4 4.08 3.92 0.841 18,200 0 0
{ 20 0 25.8 8.4 4.39 3.43 0.375 18,700 0 0
*~ 1 13.15 23.4 8.4 3.69 3.86 0.607 18,400 10 0
1 14.35 27.6 8.4 5.34 2.21 0.375 18,700 100 0
{ 20 ¢ 25.5 8.4 4.47 4.85 0.196 18,400 15 0
¥~ 1 15.00 23.2 8.4 4.16 4.17 0.434 18,900 338 0
* Point lm from bottom
- #**  Collcction of sea waters before dumping night soil

R | -



Table 6.
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in stream at depth of 20m in the Sea of Hibiki-nada.

Results of the survey on sea waters with dumped night soil,

g
EA 5 = 8 .
23 i3 7 T R
a8 48 . § 2 = T 8% 5 z= 8&
b= ? a® O'.E = 5 a &) E g 5 —5 ‘g *? 2\2\
3 =) o3 s & 3 k= E 9o s} 5@ 2P
S& 5% E= S8 = Q S E EZ = 25 =3
Z 2 (e = o =8 =% O =0 < g &) M- = O
[ 1 .3 8.4 2. 7.11 0.000 18,600 2,880 0
20 1 8.4 3. 6.62 0.020 18,700 5,100 0
l 53 4 8.4 3. 6.13 0.070 18,900 300 0
I 1 .2 8.4 2. 7.36 0.000 18,400 400 0
{ 20 2 8.4 3. 6.62 0.000 18,700 900 0
I 54 8 8.4 3. 6.13 0.007 — 72,000 43
1 2 8.4 2. 6.62 0.079 18,700 128,000 11
I 20 2 8.4 2. 5.64 0.026 18,600 1,100 0
l 53 .3 8.4 3. 5.64 0.065 18,700 5,600 0
I 1 4 8.4 2. 7. 0,130 18,200 19,200 0
20 1 8.4 3. 6. 0.016 18,700 200 0
1 54 2 8.4 2. 6. 0.000 — 100 0
1 .3 8.4 3. 6. 0.059 18,400 752 0
5 20 .0 8.4 3. 6. 0.000 18,700 656 0
54 .3 8.4 3. 7. 0.000 18,600 1,800 0
1 .3 8.4 2. 8. 0.000 18,200 768 0
I 20 2 8.4 3. 7. 0.000 18,400 0 0
1 54 .6 8.4 1. 7. 0.000 18,900 1,440 0
1 27.3 8.4 3. 7. 0.000 18,400 0 0
7 { 20 26.0 8.4 4. 6. 0.000 18,600 1,680 45
55 23.2 8.4 4. 6. 0.000 18,900 1,840 0
[ 1 27.4 8.4 3. 7. 0.000 18,600 6,300 0
20 25.9 8.4 2. 8. 0.000 18,900 3,100 0
l 56 23.2 8.4 5. 8. 0.000 18,700 7,650 0
1 27.4 8.4 4. 7. 0.049 18,600 0 0
[ 20 25.9 8.4 4. 6. 0.000 18,700 3,040 0
| 56 23.2 8.4 3. 6. 0.000 — 1,290 0
S 27.5 8.4 3.1 6. 0.000 18,400 9 0
10 [ 20 25.9 8.4 2. 7. 0.000 18,700 400 0
l 55 23.7 8.4 2. 7. 0.000 18,900 1,270 0
[ 1 27.6 8.4 2. 7. 0.020 18,400 2,900 0
20 25.8 8.4 2. 5. 0.000 18,600 600 0
l 54 23.3 8.4 2. 6. 0.000 18,700 500 0
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Table 6. (continued)
Results of the survey on sea waters with dumped night soil, in stream at

depth of 20m in the Sea of Hibiki-nada.

8
2 23 3 -~ g = )
o Q B3} ~ (=9 iy
35 238 g g & & & R
) (o) = = =) = @ — N, . o 5]

e %0 S = ~ e ‘g8 B RN -8

b~ 0 3 w B [a) o & o ;‘;D < 8 zS

°s  £8  g23 g5 : g B 5  £F o«

st &% EZ  SE m ° Ts  EZ = $g 2%

Z AE &8 g2 ch J <3 <8 3} RS =g

I 1 14.20 27.4 8.4 2.90 9.56 0.000 18,200 438 0

12 20 14.21 25.8 8.4 2.98 8.58 0.000 18,900 170 0
1 54 14.23 23.5 8.4 2.90 8.09 0.000 — 300 0

1 14.27 27.5 8.4 2.82 3.92 0.000 18,600 3 0

13 20 14.29 25.8 8.4 2.51 4.41 0.000 18,600 1,920 0
55 14.31 23.8 8.4 2.90 7.85 0.000 —_— 35 0

1 12.55 27.4 8.4 3.37 7.60 0.000 18,400 2,000 33

~1d 20 1256 26.0 8.4 3.53  8.83 0.000 18,700 6,720 0
*%(11) 18 9.01 — 8.4  3.61 4.17  0.000 18,200 0 0
**(14) 54 10.45 — 8.4 3.77 5.15 0.000 18,200 0 0
*%(15) 49 11.03 — 8.4 4.00 5.40 0.000 18,900 500 20

* Especially collected upon finding turbidity on surface of sea
** Collection of sea waters free from night soil on August 10
Table 7. Results of the survey on sea waters with dumped night soil,
in stream at depth of Im in the Sea of Genkai-nada.
£

§ E‘E 5 ~ g = = §
0 Q 38 e g = g g - =
°8 . ® N a, & I =5 r—
=3 = = g a ~ a Cu E S g
2 » o 5 ] R Z —_—

3] p=iRa “— B = & =t 5] == ) <~ .Q
. oF & & : g §o < ol Z 2
o & 5 = O ~ a o) o % = =2 =

¢ 28 gz g& - . £33 88 5 8% L
s8 &8 E< 8§ gz © o S22 g5 2 gE &g
zg A RS B8 4 A ¢ =8 <E U Al =8

1 12.30 28.7 8.4 6.60 2.71 1.69 0.683 17,900 240 0

1 20 12.45 28.8 8.4 6.07 2.54 6.12 0.085 17,600 0 0

2 1 13.30 30.5 8.4 6.11 2.71 5.21 0.171 17,700 18 0

{ 20 13.45 29.7 8.4 6.32 2.54 5.34 0.041 17,600 0 0

3 { 1 14.30 28.4 8.4 6.14 2.30 4.56 0.100 17,900 32 0
20 14.40 28.3 8.4 6.50 2.05 5.47 0.000 17,600 0 0

4 { 1 15.30 31.0 8.4 6.55 2.46 5.60 0.098 17,400 36 0
20 15.40 29.7 8.4 6.18 1.89 5.47 0.002 17,700 0 0
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Table 8. Results of the survey on sea waters with dumped night soil

in stream at depth of 20m in the Sea of Genkai-nada.

>

&
o o ~ ~
g 538 ) ~ g 2 o
. S5 Z & S
2= 83 ] = g = & 8 = >
CCRES- B : e & 2 & E SE
Qo < © “ O = & o > = o IEAN =
- ) 5.8 8 & : =5 < £ 8 =
R4 =2 5 ) = =) v & SEA = a5 =
5 £8 93 B ;2 g3 g¢P  § 3% IS
SR %§ g = < g o o o= g5 - o & o5
=0 > oo - . 30 . i) T O ._'3
zZ 2z Az R3] gu [sh [a] &} —_ O <ga &) Mo = Q
1 11.25 29.4 8.4 6.32 2.63 4.69 0.039 18,100 12 0
0 { 20 11.29 28.6 8.4 6.50 2.71 5.73 0.000 17,100 15 0
49 11.33 23.8 8.4 6.28 2.79 4.69 0.039 — 3 0
1 12.46 29.7 8.4 6.49 2.30 5.60 0.027 17,400 0 0
1 { 20 12.48 28.8 8.4 6.62 2.87 5.47 0.127 17,900 31 0
48 12.50 24 .4 8.4 6.64 3.28 3.77 0.000 18,400 110 45
1 12.54 29.8 8.4 6.35 2.95 5.73 0.063 17,200 11 0
2 { 20 12.56 28.8 8.4 6.47 0.57 5.73 0.122 18,400 32 18
48 12.58 241 8.4 6.29 6.48 4.69 0.012 18,400 5 0
1 12.36 29.7 8.4 6.11 2.30 5.86 0.034 17,200 3 0
3 { 20 12.39 28.8 8.4 6.37 2.95 6.90 0.134 17,700 88 20
48 12.42 24.2 8.4 6.65 3.69 4.82 0.000 — 7 20
1 13.42 29.9 8.4 6.36 2.38 7.03 0.122 17,900 30 20
4 { 20 13.40 28.6 8.4 6.50 2.38 6.25 0.073 18,100 680 210
47 13.38 24.9 8.4 6.84 2.95 5.21 0.110 18,600 2 0
1 13.51 29.8 8.4 6.03 2.54 5.21 0.146 17,600 42 78
5 { 20 13.48 28.6 8.4 6.51 3.12 5.47 0. 085 17, 700 32 0
47 13.46 24 .4 8.4 6.55 3.36 3.51 0.007 18,700 44 0
1 13.35 29.8 8.4 6.37 2.38 4.95 0.085 18,100 18 0
6 { 20 13.33 28.6 8.4 06.48 2.87 4.30 0.073 17,700 196 36
47 13.30 24 .4 8.4 6.36 2.87 4.43 0.015 — 116 0
1 14.29 29.7 8.4 6.55 2.95 4.43 0.000 17,900 2 0
7 { 20 14.27 28.8 8.4 6.44 2.79 5.08 0.056 18,400 20 0
47 14.25 24.2 8.4 6.12 3.45 4.82 0.039 18,600 1,040 0
( 1 14.38 29.6 8.4 6.55 3.28 6.90 0.024 17,700 6 0
8 <20 14.36 28.5 8.4 6.38 3.61 3.12 0.110 18,100 12 0
l 47 14.34 24.8 8.4 6.35 3.61 3.77 0.017 18,600 20 0
1 14.46 29.6 8.4 6.41 3.69 4.69 0.076 18,200 27 0
9 { 20 14.44 28.6 8.4 6.37 3.28 5.99 0.000 18,200 12 0
48 14.42 24.4 8.4 6.28 3.53 5.08 0.012 18,700 4 0
1 15.32 29.4 8.4 6.33 2.79 5.78 0.020 18,100 1 [¢]
10 { 20 15.30 28.2 8.4 6.48 2.79 5.21 0.000 18,400 2 0
51 15.28 24.6 8.4 6.27 3.45 8.46 0.000 — 0 0
1 15.38 29.4 8.4 6.30 2.63 6.12 0.061 18,100 2 0
11 { 20 15.37 28.2 8.4 6.40 2.46 7.16 0.037 18,200 0 0
53 15.34 24.6 8.4 6.30 2.38 5.60 0.037 18,900 3 0
1 15.46 29.4 8.4 6.33 2.14 4.95 0.049 17,200 5 0
12 { 20 15.45 28.2 8.4 6.44 2.87 5.60 0.015 18,600 1 0
55 15.43 24,2 8.4 6.22 2.87 4.95 0.034 18,400 3 6]
1 14.57 29.5 8.4 6.25 2.71 5.47 0.132 17,700 21 0
*13 10 14.56 29.2 8.4 6.29 1.97 5.60 0.134 17,600 37 0
20 14.53 28.6 8.4 6.36 2.22 6.51 0.024 18,100 14 0
49 14.51 24 .4 8.4 6.13 3.12 4.17 0.000 18,700 S 0

* Especially collected upon finding turbidity on surface of sea
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Table 9. The survey results of muds at bottom in the Sea of Hibiki-nada.
g ) ) = ~
N | =g f 8%
g8 a3 e e ~ s § 2 o0
E% E’% —:D é?o w-c 2{_;, ;“ g
s 4g %% ¥ fz 22 3 &
2 &8 m 95 5z 3F 8s 0§ 0§
Zz g AE [=8 o =< n < ~o — <
1 61 8.4 9.5 0.35 23.1 76.2 9.8 -
2 55 8.4 9.8 0.21 17.1 79.7 6.2 +
3 55 8.4 4.8 0.46 5.1 77.3 7.2 —
4 45 8.4 12.6 0.40 4.8 70.0 14.0 +
5 20 8.4 6.8 0.27 4.7 72.1 28.1 +
6 61 8.4 3.5 0.28 2.2 79.0 5.7 +
7 56 8.4 15.0 0.24 13.7 70.6 10.8 —
8 54 8.4 26.6 0.35 18.3 64.9 8.0 —
9 44 8.4 15.0 0.40 3.4 75.8 14.3 -
10 32 8.4 7.2 0.20 18.5 76.0 12.0 —
11 20 8.4 9.4 0.07 0.0 81.4 4.7 —
12 14 8.4 2.4 0.13 6.1 81.5 2.4 —
13 60 8.4 6.6 0.13 4.4 77.3 6.3 —
14 55 8.4 29.0 0.64 1.7 64.9 6.9 +
15 50 8.4 27.1 0.78 41.7 65.1 9.4 +
16 40 8.4 8.4 0.49 11.3 79.2 2.7 +H
17 29 8.4 11.8 0.17 0.2 79.9 4.7 —
18 41 8.4 18.8 0.34 3.5 73.1 Siil +
19 37 8.4 18.7 0.62 12.4 70.3 14.3
20 26 8.4 9.0 0.23 14.3 78.8 11.9 +
21 28 8.4 9.1 0.12 7.2 79.7 1.2 +
22 34 8.4 23.1 0.61 16.8 67.2 11.2 -
23 33 8.4 32.4 0.80 89.0 52.8 14.0 4
24 21 8.4 37.9 0.82 12.1 53.9 11.4 +
25 19 8.4 13.4 0.37 25.3 75.9 14.3 .
26 58 8.4 8.9 0.15 it 81.4 4.9 -
27 17 8.4 ¥7.9 0.38 10.5 77.7 22.9 -
28 20 8.4 8.0 0.22 5.2 76.1 8.9 .
29 25 8.4 40.2 0.84 131.3 53.2 13.2 -
30 8 8.4 7.1 0.12 9 85.5 9.3 -
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Tabla 10. The survey results of muds at bottom in the Sea of Genkai-nada.
E s 3 % .
o?ﬁ 'gg = § E B § S:’
R e £E 5 g5 g =
N 83 N £ o ° - g
B, S, iy -% £w 2§ g %
E A = )= £ = R E 3
28  AE L o2  EE a3 &
1 52 8.4 0.2 0.14 6.6 84.0 3.3 -
2 48 8.4 0.0 0.10 6.4 84.1 5.7 —
3 50 8.4 0.3 0.09 9.9 79.5 3.3 —
4 53 8.4 2.9 0.10 19.2 83.8 2.6 —
5 50 8.4 0.8 0.11 15.5 81.4 2.3 —
6 58 8.4 1.9 0.34 8.7 85.1 3.6 —
7 63 8.4 4.5 0.86 13.5 78.4 6.2 +
8 46 8.4 0.0 0.19 0.0 79.0 3.2 —
9 52 8.4 1.3 0.75 2.6 80.3 2.8 —
10 53 8.4 5.8 0.45 2.2 63.7 0.0 +
11 50 8.4 1.6 0.14 18.9 75.7 4.2 -
12 55 8.4 2.7 0.15 7.9 83.3 1.2 —
13 60 8.4 3.6 0.23 19.2 74.5 8.0 —
14 50 8.4 2.6 0.13 6.8 79.7 2.3 -
15 46 8.4 2.8 0.09 2.5 86.6 4.0 +
16 45 8.4 4.1 0.27 5.2 80.8 37.4 —
17 46 8.4 1.7 0.06 1.3 83.0 2.9 —
18 54 8.4 2.0 0.13 0.4 81.5 5.3 —
19 55 8.4 3.2 0.26 8.7 70.8 0.0 —
20 54 8.4 5.4 0.20 7.2 73.0 12.0 +
21 45 8.4 1.8 0.10 0.0 81.0 4.5 +
22 44 8.4 2.4 0.16 0.0 75.7 4.9 +
23 45 8.4 1.5 0.07 0.0 81.0 2.6 -
24 50 8.4 2.6 0.24 0.2 70.3 10.0 —
25 25 8.4 6.9 0.13 7.5 77.6 3.4 —
26 46 8.4 3.6 0.12 2.5 74.6 8.8 =t
27 45 8.4 5.4 0.20 5.6 68.4 11.6 -
28 76 8.4 5.8 0.00 3.0 77.6 2.5 -
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Satsuki SAKAMOTO, Yuhei TAKEHARA and Yasuyuki NISHIMI : Development of antibiotic-
resistance of Shigella in human intestines. Fukuoka Prefectural Institute of Public Health (Director: Dr.

Kenji MANAKO)
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BITI3 ABE 2 H TCH AR 28 Uzas, 8 H AT
3HIMPERECRITL, X 5110 His L O°13H HighH

INTCEIE TOIMEEICER L Tz, CORKEREI
ABEYH MR R LTcDATH H,  HHIBS S
TC 2 8 ZHHL TWAIZII Tholc.

BHEBINo. 5~13 25 X OF No. 25 D 10 Tl Sz K
B> & MR A~D B3 STl Tdh %. No. 5
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& bH in vivo DEEI DT HICTEFE S Y OWEDL A S
NAEETH 5.
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