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Oxidant in Nagasaki Prefecture

Summary for 6 years (1979~-1984)

Hiroko TATEISHI, and Masaaki NISHIKAWA

Background ozone and it’s contribution to ground surface oxidant in the prefecture were
investigated on the basis of oxidant concentration measured at high altitudes such as Mt. Nodake
(Unzen national park, height 1,142m)} and at air quality monitoring stations throughout the

prefecture,
The results were summarized as follows ;

1. Background ozone concentration was highest in winter and spring and lowest in summer at high

altitudes such as Mt. Nodake.

2. Asozone is destructed on the ground surface, background ozone showed various concentrations

and patterns of time variation depending on the location of the monitoring stations. The

monitoring stations were grouped into 5 classes according to oxidant concentration and patterns

of time variation.

3. About 100% of ground surface oxidant was constituted by background ozone during

January through May and October through December.

Only 507 of ground surface

oxidant was background ozone during Jime through September, the remainder was

photochemical oxidant.

Key words : background ozone, photochemical oxidant, ozone decomposition, Unzen-Nagasaki
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Actual Condition and Transition of Air Pollution in North Area
of Nagasaki Prefecture (Report No. 1)

Pre-survey for Operation of Matsuura Coal-fired Power Plant

Taizo NAKAYAMA, Yasunari UENO, and Masaaki NISHIKAWA

The plant has been constructed from 1984 and will go into operation in the summer of 1989,

To see the effect of exhaust gases on the atmosphere of the area after the operation, we
measured\afiual condition of air pollutants.

The results were summarized as follows ;

1. SO, and dust concentrations were measured at six monitoring stations. NOy and oxidant
concentrations were done at three stations. S0,, dust, and NOy concentrations were low in 1984
(SO, : 3~5ppb, dust : 18~32xg/ni, NOy : 8~11ppb). Oxidant concentration (max : 77~98ppb)
exceeded the environment quality standard many times. Yearly change in SO,, dust, and NOx
has levelled off for the past five vears, Oxidant concentrations fluctuated year after year. This
phenomenon was supposed to be influenced by meteorological factor and natural ozone.

2. In Hirado island where any monitoring stations were not established, air pollutants were
sometimes measured by moving monitoring station, nitration plate method, and PbO, method.
These concentrations were also low.

Key wards : coal-fired power plant, air pollutants, SO,, NOx, dust, oxidant

x U & (2 AEEEEFE L, AEMEEN LIITT,
PR IFEE R O BER ZIEAISMEIZR IR U,

B3 10H I KA, & L THM6E T iz iiE R1 KRFRAERKAZRE

LFEPHBTATFETH D, AFEEREATHRT S I M 1 =i
Y HAY340A kW & 7 b AARRKHIED G REHE S o | CERIEHEE (SO,), T8 U A (Dust)
R A |
KAREM = 2%, FREFHFIEEEHIAT 22 ¢ e
. e wpEAn | S0 Dust, TRELA (NOW,
2 & o T RBRERIARETEHEINET 520 Axvyyr (Ox), i, B
HERRA SRR A RS EOBEL TR VY & % | SO, Dust, jiit), AGE
wE T 5, SERESHBENIOAREC DN TH AN 22 R | SO, Dust, NOx, Oy, I, i
ERACE % JF 5% G2 77 | SO,, Dust, NOy, Ox, i, Fk
R4 | SO, Dust, VA,
A EFOE i BT | SO, Dust, NOy, Oxn — B fh ¢ 72
REEREERIC & 5 EEEEY fae o B At | (CO3,
AISREL R i (il | itk (HO), B,

BAbHficBEL T3 6 ROFT—F 2HA L,



24

2 BEEEHRICILLIEE ARERIER L, EEMESER 1 CRT,
(1) FEHS EEA /LI 3 WBREAERIZLZ NO,, SO,0#HIE
oSl kiR W (1) #EH T
2} MIEEAR EFI60E 8 H 8 0 2RI AT, (CEATH)
~BEFI60= 8 H30H (2) W=EHE
b K A 98 S
sERE R

B fshy Bl £ 7
UL i 22k
GERIE

EN

e # M4

N e R
BOMED [55E5 ]

SRCECECRORORS)

0 24 6 BlCkn
——

1 RRFRHMERME

i

B2 NO, SODEEHE (FPE)



AAFI60E 8 5 7 H
~B3f604E 9 4138
(3) 1ELE - T ARY

(ay NO,
AREFCBELL A br—var7r—
N AR E, BREEC L D ERAE 2
Z L.
(b} SOy
NO R KR g eE L 7 Bt e
AR ETEE Y v AMELERRFIE L .

ROE R R

1 BERNGOEERE RSTE Bl E #E R
AEFISMEEDAERRE 2R 2 ~FK 51T,
xR 3I~M5, #6IIRT,
(1) TEfHzE (S0,
2R/ b b EEEYE (1 IFRIE0. W0ppm LT, BH¥
¥{E0. Odppm PAT) Bk Uiz, HFEE0.003

F I fRAE

25

~0.005 ppm THBE L LFEZIFLALELRTT
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TEHEE U A (Dust)
HHREATH20.018mg/mf TR T TR & REE

> 12, RO FE 0. 028mg/ mf TH HR AT 2 %
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RO FH{E30.025mg/md T B T i3 B R &
TATRLEEETH- T,

(3)

TR ESR
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H 1E - i JlE e i Fidl pizl g e
ooE A H # MRS (ppm) | Rl woE = H # BRI (mg/m') | DEREIE
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i 22 Iy 3 78 FU 349 8466 0.005 0.028 Pea MpIAEF | 357 8613 0.026 0.156
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EHEMATIE 3R BTEE) P L Tws, &
BRTTCE2ABP 13RS BEEE L ERHET IO
M RES N b O TR,
2 BEMIESEC L IHEHESR
RRERTIIAT, REEECHZHE (TEBiL

pPpm
0.06 .
& e 2R O-0O
3 0.051 A MR A -4
¥ R AR -0
0.04
fift
0.03F
0.02
0.01F
1 1 1 L 1
55 56 57 58 SO 4fHE

M5 —ELEROEFEL

xR XtEFFL F L FPOBEEAM
1 IERHE A0 . 06ppm % 2 7 | BRI 1 EFEE | BFO 1 IREE
il wE | BEOHEER 230.12ppmbLE | 0 B iE {H
BlE & (% o H # (ppm)
55 5.033 68 1.4 0 0.081
56 5,266 19 0.4 0 0.072
% = @7 3 A 57 5,331 5 0.1 0 0.064
58 5,003 67 1.3 0 0.076
59 5,368 159 3.0 0 0.086
55 5,389 26 1.3 0 0.073
56 5,306 31 1.3 0 0.080
N &R % 57 5,195 14 0.6 0 0.077
58 5,376 122 2.3 0 0.086
59 5,417 333 6.1 0 0.098
55 5,383 39 0.7 0 0.084
56 5,065 31 0.6 0 0.071
= A 57 5,409 7 0.1 0 0.065
58 5,355 42 0.8 0 0.082
59 5,418 154 2.8 0 0.077




waE, —Rtkd, ZBLE#R, RhFELFv sy

b EEEEEBLLIEEEhoT, EAS VIR
ALK RO TR 6 B &8 98 £ T 3 KHETFYE
O L F v FERBIED O RE PR
bARFBEORM O LREEXBELZ S HiREh o7,
3 FBAEREIC LD NO, SOOHERZRIRS
WWRT,

(1) NO,

S Hi O FEHE T 14gNO, /day-100cm? (LT 8
fild pg LEET) T, REEEHSN 6 Tdlug TH
ott, JOMARFEATOBEEGTRRENRLS
CHBEOHE T ADBEEZT T b0 LEb
Nz, \BEOHEEREY (8l T s cH
FOHERE RO FHERL~0pg, &8
28~15lug L2 o CHED, FHETH B LA
Mg (10pg), LB (12pg) TRHT3
BEWEBBE Lo Tnd, 2REEETAL EHR
JTH RO (28ug) IWIRGTRER -4 - Tw
%o

(2) SO,

e 130. 13mg SO, /day-100cm? Ph(, (LITE
iz mg =B&T), FHHEIR0.07mg ThH -7z, FlE
EDRBERFEFEAEGRC LR SOy0 2R
BMAE = 2 #4E0.12~0. 14mg T&H H T O & Hhgg
TELEBREDL N HB LS,

3 & &
RETFRAER DRZERBR S & HFA F 2 5
MRS CREEESEIAIELRL, BTTY
REGFRDEGKEEECES 5, F-8FN
LEBLRBEIOTHD, HEFEAF 52 IR
EEEHE R 2 B 8 ISR & LS, T OIS
BEshAbDTEEY, ZHRER, Hifs, &
W, EESORREMG, HD2 Ny TN
Vi DEERZT A 0EM, B, ERCLoT
HIIRARE SR 5, 2 ARJEREERO 2 Il
(CEFE) 2T HBEAIEREC L 2 BERRK
UHIBHEITER & 2 HEBE, & (BREHETH 2
ZEMbhb, SERARESEDL S CHRETL0
PHE LN,
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=®71 BBAEECLIAERE
I 1 D 03y | 0.008~0.016
- v e 0.031
(ppm) ERR T R
ppm 1 B B e o oo
. WL A 1 F§fEME D HFEZ | 0.011~0.065
BEEBH LA ——
R (= 0.109
(mg/n?) S
e LR e K 0.015
- 1 EERED HEE | 0.1 ~0.4
- JJ': 1= =27
[ = 0.6
(ppm) | 8 ISEERSE sl
%Ry E e o1
I 1 FfE B°FH) | 0.002~0.023
- = » oy .008
(ppm) ey LR
ppm 1 0 R fE R 0.000
BEOH & 1 EiEE | 0.008~0.056
ot R AN e 57056
( ) /E'H BiE] E - -
ppm) | B0 1 BHEHE B 0000
1 IEFHED R | 0.21 ~0.30
(ppm C) 6 ~ 9 | ™= 0.30
3R EIME | gix 0.21

) ppm C oA ¥ R L A EEE

*8 HMEHEZRCIDIBERR

22l NO, SO« | 22| NO. SO
1 7 0.03 || 25 7 0.04
2 17 0.07 26 12 .09
3 22 0.12 27 12 0.09
4 17 0.05 28 14 0.05
5 29 0.12 25 9 0.05
6 40 0.09 || 36 | 10 0.06
7 16 0.06 K1l <5 0.04
8 28 0.09 32 12 0.07
9 28 0.13 33 10 0.08
10 25 0.10 34 9 (.06
11 11 0.05 35 5 0.05
12 | 15 0.08 | 36 | 12 0.08
13 21 0.08 37 17 0.08
14 23 0.08 38 8 0.06
15 9 0.07 35 9 0.07
16 13 0.06 40 5 (.05
17 — — 41 13 0.06
18 T 0.04 42 13 .07
19 8 0.04 43 9 0.07
20 13 0.05 44 9 0.08
21 11 0.04 45 21 0.07
22 10 0.05 46 10 0.09
23 9 0.06 47 12 0.05
24 7 0.04

#) 1) NO,OHA! 4gNO./day » 100cm?
2) SOMEfE meS0,/day * 100cm? PbO,
3) SEHFFLITIERE
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Acidity and Ton Concentrations in Precipitation (Report No. 3)

Kenichiro YOSHIMURA, Masaaki NISHIKAWA, Yasunari UENO,
Yuji RIKIOKA*, and Kaneki HONDA*

SOx and NOx which are exhausted by the combustion of fossil fuels are oxidized to $0,% and
NO;~ in the atmosphere. SO, and NO,;~ are the cause of acid precipitation. We collected
precibitations at Shikimi (a rural area in Nagasaki City) and Omura City in 1985, and measured pH,
= NQ,™, CI-, etc. ).

The results were summarized as follows ;

1. At both Shikimi and Omura, pH values of the collected precipitations distributed generally in
the range of 4.00 to 5.60, and 90% or more of them corresponded to acid precipitation (pH=5.60).
2. Acid precipitations of pH 3.00~4.00 were observed occasionally, and still lower pH (2.80) was

electric conductivity (E.C), and ions (S0,

observed only once at Shikimi.
3. Many measured values of E.C distributed below 60.0xs/cm and high values of E.C {>>100xs/cm} were
observed occasionally.
4. S50,*, Cl~, Na*, and NO;~ were main components of the collected precipitations. The compo-
‘ , NO,=, CI7, NH,*, Ca*", Mg®**, K, and Na was
constant in each fraction (Imm, 2mm, Smm al%'d 6!]6351-)1‘60/1’31%8.1?101% a2l )
5. At pH<4.00, SO* concentrations were higher (>10xg/ml). At pH 4.00~5.00, SO, concen-
trations became lower, and Na* and Cl- concentrations became higher. At pH>5.00, SO,*-,

Cl7, and Na® concentrations were low {about 2~3xg/ml), and Ca?* concentration became

nent ratio of each ion concentration ( SOd

higher.

6. At pH 3.00~7.00, negative correlation between pH and E.C except for high concentration of
NaCl (about Cl~>10xg/ml) was recognized.

Key words : acid precipitation, electric conductivity, SO,2-
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EXRBDEEICEF o0 —HowmEE, BEREo-
ERDE BRI NS, BERNIE 0o TRAER
YMES VAT N, Ay a7y PV EORES

* IR AR

é%f@ﬂﬁ%iﬂﬁ@%1ﬁmﬂk%m&&m
L, pH, EEXZ3 U bEERTE > THELE
ML Twad, IhE TOREAELSBEKD pH ZAHE
VBRI (£5.6) 2L, BCHEIERRIR pH<
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4.0 L IFLIEHEIL, —#Eyl pH ok (4.0=
pH=5.6) kL T SO, NO;~ DiEE K E
TSRS AT o 0 Y,

SR LS C 1N HEELFERL, pH,
MERFT A A iEE s OBREBALIDTED
HErdsd 2,

BoE F OE
1 AT R U AT

RIFRIRA Y L8 Ny 2 757 FHIX)
RlREARRERE E (Efitx)

ERI60E 4 H 1 H~WfI614 3 A31H

2 YV I HER VG
EEIRFR AT AUN I e e
1) #RVC1ERNEw7Z27>a 58 (1,
3 mm AUl BFaE) WERL, pH, HEXE,
$0,, NO,-, ClI-, NH,*, Ca*", Mg**, K*, Na*
GLEE 2L, A, EERAMEEE]
WRL 7z,

R—5008Y .
2,

1 H 7 IS OBERRT
SEFRFATRE KRS 2 BT TRRE] &
M 3) som, KFHEERT (LUF [A#E] 2Fd) 86

IEF AR

T

4

A
LT

Frm—sN—
7o ff .
e v g 2 - 2 —
I
(100mi ) A TR
1
1 BIEFKEREE
R1 NERVUEERFE
H H iy i & Eom R | HE S| ar 7 i E i B OF
pH H o A B OB 0.01L4E NH,* 4 v K7 xS — Nk 0.0lxg/ml
E.C ® &  F i 0.0Lps/emBlb Ca®* IE S [ i 0K i
50,2 AA VIO T TT 4 — 0.05ug/mt Mg?* " Y
NO,~ J b K+ i i
Cl- 7 0.01gg/ml Na* y P
F2 RBoRERERIOY T L IEH
— 60,481 o H 6 F 7H 84 9 A 108 11F 12A |61.1H ) 2H 3R & M|
(mn) Al Il B N = ol Bl = ol Bl o ol = Sl = i B W I N - VBl VR B ol I Il O e = W B
BIMIBIH|IRINIR ISR W R E|H|R & B (&R &R R TR
<1.Q 1 1 1 2 2111 1 3|2 12 3
1.0~5.0 31211 2121115 212]2 1{2|5]3|3([3]14 1|12]4(19]31
5.1~100 (1211 121212 13]2(12]1 1 10|11
10.1~2001 212|111 |11]1 111 ({2 3213|122 2 16 | 13
20.1~50.0 1{173|1(1f1]1]1 2141111111 302 211116
>50.0 1{3(2|12(3(z|12)1|1(2(L 1|1 1 12 | 12
& & 6|87 ]|7|7|7|5|8(4|4(9]9 |6 ;710|108 |7 |6|5]|6|6|5}8][80]86
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1mmQ 2mmAz 3mm§g 1 % M
DI_I H’Ef?%& I T 4 T T ¥ T T T T T T T T %T‘] ™
10 20 30 40in}| 10 20 30 40(n)| 10 20 30(n} 10 20 30 40 (n)
2.61~2.99 P
5.00~3.59 y /
3.60~3.99 ;
4.00~4.59
4.60~4.99
5.00~5.60
5.61~5.99 H i il i
— ] O ®k =) ) ORR
6.00~6.59 P ] H
_ PN . s | BN | PN
6.60~6.99 | 2
M M |0 =800 | AKFCn =86)|s81l (o =67) | AU (n = 7D | FRE(n =80 A (0 =6 R (n =80)| KA (0 =86)
B o 6.70 6.80 6.80 6.80 6.80 5.52 6.70 5.60
B A A 2,80 3.50 3.40 3.70 3.68 3.60 3.32 3.50
RIS S 1 4.45 4.42 4.54 4.42 4.65 4.43 4.56 4.45
J% HOBL 75 85 63 70 55 64 76 86
M| tEEEE®)| 03,8 98.8 94.0 98.6 91.7 100.0 95.0 100.0
pH OB 15 14 5 8 6 10 6 10
A s 18.8 16.3 7.5 11.3 10.0 15.6 7.5 11.6
2 7033 RO pH HERR

ElOH 7 v 7 EFE L, | ROk
ROy w70 R E AR 2 TR L, it
e H5.0mm LT 4% <, = AE (£F D39
%), AAT341E| ([F1409%) TH -7z, 50mm PAE L
Higedbl20TH 7, BRIICAB ES~TH (1
), 9 RONFCECED, £ 1~3 Hid
Birdnoiz,

2 pH SR UEEMER O HELRE
ARECANO pH ORI ER 2 2R LTz,
757y a B0 pH WML & $4.00~5.6010 K
FEWERL TS, FEEEA 5 L 1 mm HidRE
4.45, KFt4.42, 2 mm BHixAR4.54, KF74.42,
3mm B F4.65, AfT4.43, 1R 4.56,
FI4.A5THD, HHEE b7 5 27 v 2 YHIICER
I o fzds, RFMRE L DEFE pH OEA %R
L7z,

pHE5. 600 BRI & 5 E il A L 772
Ya Al H DL WG LABERTH D, T
1ER2FE TR &, RFAI%, AFTIE100% s
MTHol,

pH <4. 000 HEEHR I MMtAEA L 42 1 mm B
% HE (KRR, ARAEF) LTwb, 1~3
mmBEFTDT 77y arTiRRELR 6%, K
14.5%, 1KEM2 T NR7.5%, AF11.6% 5358
Rt pH 28 L7z, 20 & 5@ pH<4.00 12,
7EICHBRA(1I~3mm®dD 777y arOifital F
BIE) LTwa, SEEOHE TR TIRm60
FES5HABHEE-M0 1 mmEo pH #32.80&
WIELOTEVCETH >, ZOKIE 2 mmE
3.4, 3mmES3.8CTI0mm % = 2 % BEAE (11.1
mm) TH-LB1ERE2EDO pH 3.5 EH» -
725
3 EE®E (E,C)

755y arBlOBEELITIE, CHE] 2 ET)
DA #E 3R L 7z, fHE & % 1 mm BiZEL
CEHAR L, GROBREIT A S VLA, 2, 3 mm
Hizz % 260, 0ps/em (LT ps/emid 808 LIT R
ENEHFL T35, FEEIE 1 mm BHHR67.5,
F#+454.9, 2 mm HR37.9, AF37.6, 3 mm B
AR29.6, AFT31.8, 1HM=K39.2, K#31.27T
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E C pest 1 mmi 2mmH 3mmE U B
(us/cm) o 2m| 10 2m| 10 20m] 1© 200

=20.0 F‘

|

20.1~40.0

§0.1~80.0

80.1~100

100~199 oy

ﬂTﬂM

200~20¢ ) man P oose eET =T
— e ——— - ———
=300 0
A T P B ) B B RN B
Rl A T ]_
M T67.5 | 54.9 37.9 37.6 29.6 | 31.8 | 89.2 | 31.2

K3 73272 3r30EEFE (E.C) OomIkR

HD, 1l mmBTRR>ANTHAME 7 7273 Y D16%), ART22(F (E11%) WEL 2, &RRiE
T ERICE R0 oo B CHERE ORIk iZF R4, KAR203T, wihd 1mmETH -
TSRO E 2R, SEECHAEZR TIR100 7oo B BAROTAVZHTE TR~ 7z pH2. 80RO
EoEEIPRETHE (1 ~3mmD7 77 a BETHb,

Fl 7773 RORMKRTEE

S I mm B 2 mm H 3 mm 1 1 S
HiH, bk N|B b R|¥EE|N & DA K| FE N[RN[R AESNR 8 kR
AE (80| 11.6 | 741 |67.5 (68| 7.62]248 |37.9 |60f 4.29|142 |29.6 |80| 5.20/375 |39.2
A (87 9.80 | 203 46.6 | 73| 5.70| 114 34.7 | 65| 2.81|132 31.9 69| 3.21]161 30.2
AH |78 1.29) 81.0 | 9.52(66| 0.91] 20.5 | 5.3 60| 0.47| 118 | 4.3¢|78| 0.32| 38.0 [ 5.19
KT (88 0.26) 28.6 | 7.72183| 0.29| 194 | 5.19|65| 0.01) 15.0 | 4.14 81| 0.43| 20,0 | 5.15
AR 8] 016 12,9 | 2.69|66| 0.12| 4.42] 1.23 |60 <005 | 5.020 10078 <0.05] 12,9 | 1.54
KT 88| 0.18] 9.90| 2.48|83| <0.05| 10.4 | 1.44 65| <0.05| 5.00| 0.85|81| <0.05| 8.27| 1.18
SR | 78| 0.76| 772 |10.7 | 66| 0.29| 53.6 | 5.81 60| 0.23F 24.7 | 4.17|78| 0.27| 7.2 | 8.06
KFF| 88| 0.12| 416 | 8.13)821 0.13] 59.3 | 5.49{ 66| 0.18] 36.0 | 3.69|82| <0.01| 3.3 | 6.16
KA 77| 0.02| 4.63] 0.64[66|<0.01! 2.20] 0.33]|60] <0.01| 1.95) 0.28 77| <0.00| 4.65] 0.43
KEF |86 | <0.01| 332 0.94 80| <0.01| 3.00| 0.62|65] <0.01| 2.84| 0.48|81| <0.01| 3.33| 0.49

S0 (pg/ml)

NO,~ (ug/ml)

Cl" (ug/ml)

NH,* (gg/ml}

AR |77 017 7.83| 1.30(66) 0.03| 5.03| 0.62]60| 0.03| 2.83| 0.47 77| <0.01| 4.35| 0.68
REF|87[ <001 6.12| 1.16|80| <0.01| 3.26| 0.58|65| <0.01, 2.20| 0.39 80| <0.01| 4.70| 0.74
AR |73 0030 604 0.8 |65 <0.01| 3.77| 0.41|61 )| <0.01 1.76 | 0.29 73| <0.01| 6.04| 0.38

Ca» (ug/mb

Mg® (ug/ml)
KB 870 0.05] 3.68| 0.73181| 0.05| 5.14| 0.48|65| 0.05| 3.08| 0.32 811 <0.01| 2.96| 0.56

AR (7| 009 2.14) 04266 0.03] 1.317 0.256| 60| 0.02| 0.63| 0.18]74| 0.02| 2.14| 0.27
KiF| 87| <0.01| 1.43| 0.45 (800 0.01| 1.99( 0.32|65( 0.08] 1.13| 0.24 |81 | <0.01 154 0.32
AR |72 034 41.9 | 540 66| 0.14| 28.3 | 3.06|60| 0.06| 14.2 | 2.16|72| 0.09| 4.9 | 3.60
K187 0.05| 24.7 | 4.46)80| 0.01| 34.1 | 3.04(65( 0.05| 214 1.92|81{<0.01| 19.8 | 3.55

K+ {ug/mD

Na*  (ug/ml)




£4 73 arHRKESEE(ERE)O

HARELE(%)
H OB(#E | lomB | 2omE8 | 3mmE | 1B
So.- A 30.2 31.3 33.6 29.0
KA | 29.6 30.2 34.4 28.4
NO- AR | 85 7.2 7.8 7.2
KAt 9.5 8.4 7.1 6.5
- AR | 3.0 34.1 32.3 37.7
FAH| 31.2 32.0 30.7 33.9
NHL- AR 2.0 1.9 2.2 2.0
AFS 3.6 3.6 4.0 2.7
e 4.1 3.6 3.6 3.2
ca Pl 4.4 3.4 3.2 4.1
Mg AE 2.7 2.4 2.2 2.7
Ky 2.8 2.8 2.7 3.1
K ) 1.3 1.5 1.5 1.3
N 1.7 1.9 2.0 1.8
Na #HE | 17.2 18.0 16.8 16.9
KF| O 17.2 17.7 15.9 19.5

4 FAKELSEE

RErANOT I 7> a3 vROAF vHESEED
WERF I, FHHEIC L2 1 4 SOk E R

AR LT, &7 77V a DA A4 iRE s EEE
TA L EMHE E B, SO2, Cloy, Nat D34 4
COBEAFL, T NQ, DIETHY, ZD4
44 v T4k (80, CI-, NO,-, NH,*, Na*,
K+, Ca’, Mg" O 8 4 4 DBEDAEH Offia
0% HItE % o THE D, BIER (EM59FEE) Y & Rk
Thatc, L7 T v a3 A4 Ol
A5 ¥ il = b 80,2 28~34%, Cl- 31~38%,
Na* 16~19%, NO;~ 7~ 9 % CIFIERBHBDLET
Hoize —H NH,*, Ca*, Mg?, K* 3 it EE
4 AF TR T B b, Sk DERME L, EYE
TAD LM b, WFADZ7F 7Y arilD
WTHEA L pg/ml I T, ML L 2T 2
~4 Y Edirinote,

AR G L T b 72 DRIKRES b BAD R
AR E I ESNFEZL SN, FARL RO EE
D s 21T - 72, Nat OEE£1.008 L 720
BA A OB (FIOHE) & Bk LAY OB
DNTESITRELTz, CI & Mg 3 ko h3E L 4
Ll T a3, K*, 80,2, Ca?t @ 3 4 4 »idRzk>
Wk THD SO & Cat i F OE‘ Y, SO,2°
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x5 [Na'l=1.00& L7-BDEA > 2E(F
HEN DWW TRK & ERD LR

HE | A 1mmE | 2mmE | 3mmE | &R | #EK
AE ] 1.98 1.89 1.93 | 2.24
Cl- 1.80
KA | 1.82 1.8t | 1.92 | 1.74
#E | 0.16 ¢.13 | 9.13 | 0.16
Mg?* 0.12
K| 0.16 0.16 | 0.17 | 0.16
=HE | 0.08 | 0.08 | 0.09 | 0.08
K+ 0.04
| 0.10 0.11 | 0.13 | 0.09
AR | 176 | 1.75 | 2.01 | 1.72
50,2 0.25
KA 173 ) 1.71 | 2.16 | 1.45
AR 0.24 | 0.20 | 0.22 | 0.19
Ca*r 0.04
FAt| 0.26 | 0.1%9 | 0.20 | 0.21

O TEIEEO B B I a80~90% ik (5
DA DN EEE (SO0 ka0 ThHY, HHRY &
FEOFERSE SN, o CaT KD TiIARE
DY, NBNREREEZ o nwicwn, LR
FhLEDFERRKEVWED EHRISN2,

5 pHESERIOA 4 B8

BITE Taliz & 5 WRIZARD A 4 Y Edrid, S0.%,
Cl, Na* U NOy~ OSSR <, A A » RHFERL
DRERED TS, o MAERSEE : pH &
D% E pH FEHRA] (6 B R L2, 1~3
mm RV 1EHOMEEHRCEA 4 (8HE)
AYHIE T & 7226248010 o T pH BER S & A A >
WAaOBEYRG6, HF 283072 9144 > Emlt

(EHg{i) 2% 7, pH & Mt & OB EZE 4 107
L7

(1) pH<4.0 (28§

Z ORI EERERETH D, pH>4. 00K &
FeEE L T 50,2, NO,~ DEEAE <, B SO, i
SEEHE T W0ug/ml LA ETH B, ~HFEBERTTH S
Cl, Na* £ SO, it L Tk <, FE{E T
# 4 & SO, »Cl >Nat DR TH 5, Yulkh s
AT H SO0 ko 3HELE% Ko H £ S0,%
TEEO 6EHNI< 258, H,S0, & L TOEERE
MBEZONE, CELI0E 2320w, Fo
Z DR ks i 2 ISR O I B L R
T,

(2) 4.00=pH=4.50(116%1)4.50<pH=5.00(76
i)

O 2RI AD pH AR LD ST DR
THD e pHIRTH S, pH<4. itk + %
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&6 pHERBIREKE S EE (E.C :us/cm, fon: gg/ml)
cHEEE || E.C | sor NO,- cr NH,* Ca* Mg K+ Na'
H<d.00| 28 43.6~741 16.13~81.0| 0.41~7.91(0.28~22.5| 0.03~1.74| ¢.03~3.18|<0.01~1.44|¢.02~0.85(0.06~12.00
pH <d. azs) | aeo) | @ | wsn | 06D (0.55) .25 | @22 | (180
18.2~380 12.36~23.2| 0.12~5.92|0.36~77.2| <0.01~2.33 0.03~6.11|<0.01~6.04[0.03~2.14[0.00~41.9
4-00=pH2450) 1161 ey 6" 16y | e | (73 | (0.38) (6.75) (0.58 | (029 | (4.10)
6.76~151 |0.91~12.1| 0.07~6.97{0.27~36.0| <0.01~2.14[ <0.01~3.00| <0.01~2.95(0.02~1.0210.17~19.1
4-50<pHE5-001 76 17 ey Y 1 a0y | Ly | 6 | (0.39) (0.61) 0.5 | 020 | (3.50)
4.29~~70.0(0.32~5.33| <0.05~2.16(0.23~17.0]| <0.01~1.61 0.03~1.17[<0.01~1.27|0.03~0.69(0.14~8.14
S.00<pH=5.60) 24 i o 0y | (052 | 6L | (0.20) (0.3 02 | 018 | o
5.30~52.8|0.47~6.80] 0.11~2.92(0.26~6.791 <0.01~1.59| 0.16~1.38[<0.01~0.6510.04~0.57(0.18~4.27
5.60<pH=6.000 6 100 v\ "9 78) | (1.25) (2.84) (0.51) (0.62) (0.28) @on |8
H>6.000 12 5.20~63.1(0.91~8.65| 0.08~3.5410.73~6.68] <0.01~1.82| 0.08~7.83 0.03~0.84[0.04~0.55(0.37~3.99
P ' (28.9) {4.12) (1.50) (2.83) (0.47) (2.58) {0.34) {0,271 (1.74)
fii# D E.ClHigE O ) i
#1 pHERITAKESREOUEL (FiiE) (egioneq. %)
pH B & | g | | HY | S0 | NOo | o [ NHS | Ca | Mgt | K| Nat
pH<4.00 | 28 | 3.74 || 276 | 34.4 | 5.2 | 13.1 | 42 | 34| 24| 07| 9.0
4.00SpH=4.50 | 116 | 4.26 || 14.2 | 27.1 | 5.0 | 209 | 3.3 | 58 | 4.7 | 1.0 | 17.0
4.50<pH=5.00 | 76 | 4.71 | 8.0 | 20.7 | 4.6 | 268 | 41| 57 | 591 1.4 | 2.8
5.00<pH=5.60 | 24 | 523 | 4.0 | 172 | 3.0 | 204 | 44| 70| 6.4 1.8 | 2.8
5.60<pH=6.00 6 | 574 | 1.1 | 212 | 69 | 234 | 5.1 | 12| 62| 1.8 | 23.1
pH>6.00 | 12 | 651 | 0.2 | 195 | 4.9 | 195 | 54 | 243 | 6.4 | 1.6 | 18.2
80, DAL DETFTLTOWEDIIHLT
Cl-, Na* Bt o Twd DM TEH 2, T
WETHS ECl->80,7>Nat Tk s 4, Cl- &
%) \ »
( SO DRI K b, UL 4 AT & pH<
30 , . .
4.0 BB L T SO #MET L, Clo, Nat 232 {EL)
) EHBIIL T2, E, CIERS0~5003% 154, G
+ KFOEA X5 Na*, Cl2510ug/ml Bk % <,
v Cl">Na*»S0 0 EEFOFIZ E. CEA100
B W ERRINEBRLEEE 25 I b D,
B 20
o (3) 5.00<pH=5.60 (24f4)
s ORI A LIBEFOLOEMEDELS DY,
ik 50,2, ClI7y, Nat @ FE A A vl b Eg T2
& ~3 ug/ml LEBETHD, E.CHEH2081% &N
” S, Bk A2 & Nart & Cl- BMRLEL 2D 2
AFTERODCEI FED T3,
{4} 5.6<pH=6.00 (6%
Z OREH I EIRFIA A A <, (3) & AR I B AVE
<, Yokt SO, Cl-, Nat 0FE A F > Fh#
N 2EBETKREL LV, (~3)0 pH=Z5.6 - B
70 pH 2503, Ca* OUBHHAEIILTWAEZ L TH 2,
>3 3 i)
A REDYRIE(TAHE) & pH & DB () pH>6.00 (AL 700K, 1261)

ZDORER G (3), Rk SO, CIY, Na*tdoE



A A4 OBEFELA, Ca® 1F4)d D FICEER
S, EHETHLE, 6BRTHELE, Skt
#HTH Ca DILERMD A 4 T &%
DO TH S,

6) DLEd~7 L3 pH &4 4 vyRaD S
ALe#id s & pH 3~70MTR pHOEINE &b
iz SO,2 i, Ca*t BEMoER Rt —7
Natb Clrid[4gED Ny — v 2R L, WiiLd
pHS. 00 TIRAR 22 I TH D, ¥ NHS
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r K"AR/ko pH & QSRS
6 pH, E.CERUA A B X ORMF

E, CEIFXESEBEOREGHNIEETH 2, %
I NETOFEER»SHKESEE L pH D
MicksnBEnds 25, pHEE . CEED
B D THE L, 1~3 mm BV 1EROT
— &% WpH EE, CHEDHBEERM WL
Fro BEEIZ I ERROEBY THS,

(1) pH 23 43.8LAF T2 E, CE 1000 Lo

(fts em} :
® pH>4.0T 80,2, ClI-, Na*®
W WEEAEY (5 pg/ml B B
HE. COaH
O pH>4.0T Cl-, NatdiE
= (BBt Cl->10ug/ml)
20 CE>S0,70B0E, Co
- vagiin
I
*osope
L
Bt
(E. C)
160
50
|
3.0 6.0
pH

E5 pHiEXB8EFR (E.C) DR
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EfEDHEL, ZORHE 50,7 >10ug/ml & 7t 245
B,

(2) pH #%4.00fTdr ($£423.80~4.10) TiZE. C
THE 50~ AT 2,

{3) pH #%4.00~5.000 — g2 MATIXE. C
{EIZRD 2 207 — A5 HiLs,

a) pH 234.004»65.00ic LF$ 3 o0 TE,

ClEA B B b0 5 10 E I  OMER 45T
(5 DEM), ZDIFE—A#IC SO, Cl-, Na*
D3AFOBRERES, Wb 5 pg/ml ik
Nig#F AT Tho, SO, >C, S02-=C1- @
BmAH 5,
b) pH #34.00% 55.000 [T E. C & #5501
b, B\BEC L o TRIB EAHEY 2, 20
Cl-, Na* @ 2 4 A4 v OBENE <, Fic Clrizlo
pg/ml LLET Cl>80,% oM 450, EEk
FE#p 5O Nat, Clm ME, ClE4EH T3 (T
5 DA
4) FEED Na*, ClroE#® sk -, pH &
E.CEiaoEM%E R L, pHOLHE - L LT E,
CiZ &~ L, pHS. 00T TE, CEEHRE S NX <
nAERTH S,

¥ & »

(1) =HE, KL H RO pH i34 #4.00~5.60
AL TED, %L EOMKsEEERN (pHS
5.60) THo7z,

(2) pH<4.000>ZHEEIERIZ, 72X HBL T3

P, SERITE 51C{Eys pH (2.80) #3588, T
L7z

{3) MADEERE (E. C) i2100us/cmbi Lo EiEs
HER L 7z A8, AEE60. Ous/ecmBA Fin B L T
72e

4) WAKZTHEES4 > TH 35 S0,2-, Cl-,
Na* & U NO,~ DIREHSE <, &A1 4 > O
EOTND 7727y 2 THlih—EL Tt
KA 5 5 Na*, Cl- B U Mg? i3 A TE,
Ca?* i HIBHIE, SO, RU NO, B g X -
THH &2 SOx 2 1F NOy 70 5 D B8 A A X 1o,

(5) pH #34.00LAF DB SO,2- DEEHELWL, pH
#34.00~5. 00D T id, pH<4.00DEL b SO,%
DWEANE <, Nat & Cl- OBE»AE v, pH>
5000 ERAKRDEE A 4 > (80,2, CI- BF
Na*) D@EZEid s, BXF2~3 ug/ml &
BIRETH 245, Ca* BEVEBE > TWwa,

(6) pH #33.00~7.0000 [l Tt B @ Nat K of
Cl- (Cl-»thal0ug/ml DI F) OB Lz )k,
pH L E, CHIicADHESH -7z,

& £ X MW
1) SRE—RL fh RIEREEAEUITAE, 25,
91~96, (1983)
2) ENER, M RIGREENEFRH, 26,
130~134, (1984)
3) BEBSE RO S, 66~67, #kL, (1972)
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Examination of Analytical Method of Total Nitrogen

Hisatake HAMADA and Masahide MIYAMOTO

Environmental water quality standards for nitrogen and phosphorus in lakes and reservoirs
were established by notification No. 140 of the Environment Agency in 1983. Analytical methods
of both items were designated in the notification too.

The methodSof total nitrogen weteas follows ; 1. absorptionmetry by ultraviolet ray.

2. reduction method by hydrazine sulfate. 3. reduction method by copper-cadmium column. These

methods were examined for river water and sea water.

The results were summarized as follows :

1. Absorptionmetry by ultraviolet ray was suitable for river water. But the correction of errors

affected by bromide ion and bromic acid was necessary for sea water. The correction was

troublesome when many samples had to be analyzed.

2. Reduction method by hydrazine sulfate was not suitahle for sea water because of the fluctuation

of reduction rate.

3, Reduction method by copper-cadmium column was suitable for sea water because the reduction

rate was 909% or more, and the determination limit of this method was 0.02mg/]. Decomposition

bottle of pretreatment had to be made from teflon because the bottle made from glass eluted

silicate which inhibited the reduction.

Key words - total nitrogen, ultraviolet ray, hydrazine sulfate, copper-cadmium column.
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FRH0ml

l
SRS

W
I

|

G100m1)

R ERAE NN A - LA F o ZBEARA Y Y A EE L0 m]

RNy

A SRR S (120°C) 3043 TRI 4

(B e 7 F 3o ah s AETTE)

hi o
1 I |
(S AL b 6B 1) (Wi = P35 2w ineik)
b 10ml

25 ml

—pH R 5mi

pH 2 ~ 3 1T

WY REE T (MiE220nm)

THE L EZAF3EHT L 5% RiFe iR AE

Btz

WADSHIZBr2BrO, it L 2 EENTIED
BEE, Ca¥ o Mg DALY 22 ® (hiphi
U —riro TRttt s 103

A AT SUERTE (25ml) i 4P

i (35+ 1°C) 2 Reldihi
—A T EAT I R 1ml
5 ol HCE

8« W 1ml

—iifE e N3 I A

(0.07Tw/v%) 1ml

=N—=(1=-F7FN)zFL v

JT I U L m

205 RiicE (Bl

WeEEE M (R540nm)

1 2BIROREFHE

AA7Z7 722 (100ml)

100mlic A 27 » 7
€y Rz )
|
BOCFER Bml
|
Cu—Cdhza

— i % 5 ml

BT AIARE 5 mi
f
Cu—Cd % 7 &

— {5 ml

15 G R R #E50ml
[
Cu—Cd # 7 4

— it ik 20m]

Wit #2300 i
|
10ml 45

BB BDEESRLETILENH LY, b
OREREBD 2 WIEEREETH D, FFIER
ERHOBE&EIZ N OFIEC T I AIERBESE
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2 WiEgt F oY rEITE
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0.4 0.3 1.2 1.6 2.0
e bE (mg/ 1)

(mg/1)
6.0f
i |
T 4.0k
wmoo| y=0.990z +0. 166
(r=0.991: n =16
2.0b

2:0 ‘ 4I.0 I 6t0
i = S g /1)
3 ANKROETEEBRZEDLEER

{1) IGO0

TN D W T i IRFEA BB A S IR O R s
HEHTEA0T, FBREKOGRCODOTDH
FEf L7,

AEEfHARCHEET 2HGEER P ICEEND
Ca?* % Mgt D%z & D iEEE 1 4 > DRITTEHNE
T30, RinGIERRINE THRE L 2.

BB, WA DWTEAIERERE ST AT 4
NF—TH@Liz,

FTALVER i 77 5 AR UAZER LB ED KK
VR ICOWTORERZR 4 1ZRT, KDV T
I HEBE (R AR (4 B0 FHEfE) 30,998, BEFREE O R
HEEDOEEREITIS. 1~15. 4% DOFEHEIZ & - 72 BRI
EERBAD WOLE S FEIE 0. 123 L B ETH - 72,
EARE DLW THERRBE TRTEILEVS SO R,
FRBE(REA30.983 (8 MO FEHHE) & RIF TR -7,
HTHER 810 2 ZSERBEOBRECEFRER
2.5~7.2%, BEOEBRMBT.8RTH -7,
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0.1 0.2 0.3 0.4
R (mg/'D

E4 BREE (H5ARSBEUALER)

1 1 1 L

0.1 0.2 0.3 0.4
&t BE g/ 1)

5 #ER (F7O0rR UMBRUAEER)
weTF 7 rEOMMECARELTRET L, B
5 ORREETTY, THBORAEIET L
DH T ABO SR A LRSS L EERFLR
HEAB ek » o7z,
FEOHEBITKCKEET 08 L THEA
F % pH, BRiRE, BRORMEENSHD, B4, 5
DFER» S THEOE CHEN D b, BICHEKRD
BEHTFEA A 0 pH ORENIRECIELS, K
FEHEAO S CIEAEL T,

3 A FIvLHTARTE
(1) RO fEE

& MR OB R AV TRIAEREEiTh R
WL D LT b0 (F7 ARGEUARER) D
STHEIEL 7z, B 6 CREEERTH, AEL{TH
LIRSk, BARE IF LA CEERORREE
RL, ETE T TKS98.5%, ¥EARHIT.6% &
BIFTH-2, LinL R SFIMEER{T HHER
EEFBPEMTETEIGEOEA SR LR
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LOF o Jk S AL
EK}MMﬁ&L

K VimEs o

> e

»
&
=

0.8 016 04 03 0.4

i i mg/1)
6 RIAIE(H T ABPBUA)DEEL HBE

O
BETHEHESE 2D, REMICH S L08R
DHEETEE LB TE RS -7, RE,
BIALERAS 7 v 7 ) H&RMETF T 2 o RIS
LI 7 ARG U AL S 7 f BBHNEH L, Zhn
A7 AT CA & RIG L TEOIESD % 45 L 7
I TH b,

FIT, TABREGEM T 70 SO A
EHOTHEL 22, RTWRET LD CRFR
RS S, AR MROBIEIGOME & 2 —3 L
72l EA ORI TR L Ty, Ak, &5
TR OFR AR A LE L LTan
A%, HIRLER AT - 7o REHEOEE BiTbhbk v ik
HEBUTNS S R2BEE8H5 2 00, Mg

08F ek 1y=l1.4dz+0.047
4 figk g =1.37x+0.237

W

1 1

0.1 0.2 0.3 0.4
i iy (mg/1)

7 ®RER (F70CRUMRUALER)

AR % & TERL 2T ida 5 5,

(2) BRBEOMINELICHES BE

AR A DFBRETSIN (0~ 8 pg/50ml}iz & D AESTL
oo HEL-EKOLSERBELTHELAE L LE
ofrle il ekl LT ERERRIC B M EL
Lot M8 WERTIINRFRBEENES R
AINBUELAT 2 iR ED R & ALz,

3) EITHIE O E
FETHERE S A2 2o ANBOEKERE L L
T2MDA 7 22 FAL TR L, BREHELIC
A, BOLEOEBRBEI.T, 3.4% EhE <,
TR & D PERL L it S A kD 2%
FBEROIZEZA0.17~0.19me/l OFETEER
Bohfr, ZOBKEKRIS 728k 2 HEED
Ebal, HTHEORRELBEFTHL Lol
KOGHFITEL T,

(4) $« HF 2w LaH T AOWAN
KETHEL A 7 ADEDELEBEHIZ DWW TR

0.9 o 1[EE

® 20l ///ﬁ’

0.04 0.08 0.12 0.16
i) It (mg /1)

B8 (ERERERMOBE

®1 BK (XHE) OFFAEORKE

R N | BT A2
Bk | (mg/D [ B ¥ E | B (mg/)

0.269 0.17 0.301 0.17
0.268 0.17 0.308 0.17
0.286 0.18 0.322 0.18
0.285 0.18 0.317 0.18
0.301 0.19 0.339 0.19
0.280 0.18 0.317 0.18
0.287 0.18 0.324 0.18
0.284 0.18 0.323 0.18
0.294 0.1% 0.332 0.19
i 0.284 T 0.320

Oy ¢.011 On_1 0.011
CV (%) 3.7 CV (%) 3.4
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F®? M AFIVAASLOREMREEE (%I Abs.)
] N/1
N e} i3 (mg N/1) : . b
0 0.1 0.2 0.3% 0.4
12, 6 0.176 0.329 0.460 0.607 0.744 0.999 1.41 0.180
12, 10 0.176 0.330 0.456 0.606 0.739 0.999 1.40 0.181
» 0.176 0.328 0.456 0.605 0.737 0.999 1.40 0.181
12, 13 0.175 0.327 0.463 0.603 0.743 0.999 1.41 0.180
p 0.175 0.325 0.456 0.601 0.739 0.999 1.40 0.178
» 0.174 0.328 0.459 0.589 0.737 0.999 1.39 0.180
12, 14 0.174 0.324 0.456 0.589 0.723 0.999 1.36 0.181
» 0.171 0.318 0.449 0.585 0.720 0.999 1.37 0.176
12. 16 0.172 0.320 0.451 0.596 0.723 0.999 1.38 0.177
! 0.172 0.319 0.445 0.580 0.710 0.999 1.34 0.178
pr 0.171 0.313 0.443 0.571 0.692 0.999 1.30 0.178
» 0.173 0.324 0.453 0.592 0.718 0.999 1.36 0.180

E iy 0.174 0.324 0.454 0.594 0.727 0.999 1.38 0.179

. 0.002 0.005 0.006 0.011 0.016 — 0.03 0.002

CVI(%) 1.1 1.6 1.3 1.9 2.2 — 2.4 1.1

##) Abs.= a XConc.+b
FI30E D EH TEITENREA LY, BRE0Z #®3  EK(AMB)OEGREE BREO LS
By KERBLESATVEEDHS ADBTED (47 * mg/D)
FEMWE DL TR L7, Mo & | SR | BNE| M AR | ST | B

—HUS, S AR T LD T LAORGERAT o dh | 0.18 | 0.18 |4 W #| 0.21 | 0.13
HEITT2LERTHE, o | 0.23 ] 0.26 [ Eam®lE| 0.22 | 0.15

Cd+NO; +2H+— Cdz* +NO ; + H,0 o FE| 0.14 | <O.1 [ M | 0.25  0.15
N ks, N,

Wood i ¥k ORSEE 4 4 > % 0 ~60ug/] D ijﬁg 32 3£ ;ﬁig gg g;
BHTTET 2 FELLT, SlEzFL YT s o B 0.17 | <01 |AFEEM|0.25 ) 0.18
> IEEERIY - b U 7 4 (BUF EDTA-4Na & 887 ,) BN o] 023|026 | £ | 019 0.15
TRHLTHZLACETIEERREYL T E, & HATRE R | 0.20 | <0.1
NRRIGIZE > TER L C @b+ 3
L THLE, SRETHRAA L 28EEIzT27 6) #7AMSEVOARFERL LHBEEOWEE

SEE7 v AEHWTWE, 2T Wood &
DFEREE L L CHNERORTHBTIZ 0.1M
@ EDTA-4Na 1 ml 2§32 HETiT- 72,

RAEE QAR L 72 857 (0 ~0.4 mg/1)
DI2RFIGOEFIB.6 L) #WEHMT—2D H T AT
BLIz, ZOER, 217874 3100.4mg/l 0E
HEER TEERED2. 2% L@ ol s, BRI x
YRERERFTHD, BERE T 2HEROETE
REE DD TE+MRETE 5,

(5) #BAME & DLl

KA O #g A (ARIG0EIL A HAK) 2 TAE
WAL U ER, R3ICRT LI EREDH
WEEE o,

A AMOBEUARE O THAEL R E
HULrABOLDICAZAOBHEE YV BE U T
MTELT EFFHIRA 2, KREENPFE X
BrABETFORET S -OIHELA N I 7 ARE
My aRERHEL TV,

RALFE % 1T W E SRR I by B 2 A
(2AH9)0.1g ML THRET LA, M9
RS & D BB ENERMO Zh L D 5 H10%(E
T L7ze Wiz, AR %7 7o Rty ¥
Y LERML—HEE LR, SR -aanE
BAM(OTEC)TRELTA I AWELR, ZHI
DWTRHBED KX 2MEBEDERT Ik 272
2, RRNGRT & 2 RBITESIEEICEV R AR
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o CACly BRI v oy -
06h o CdCiLE o lCHALE RO
A CACl, B o (LRl @ )
[
ot 0.4
i3
0.2t
0.1£
0.1 0.2 0.3 0.4
i iy mg/1

B9 CdCLEMC L 2HRFEDRER

i, BILEDETEHEME iz CA* HHETRIG
WEE LD TE S,

F r o

(1) S EERTIKC O TIERETE
2. BEAUT DOV T BroBrO; Ew L A2 ED
HWESBETH 0, hsOWMEERBE»SE
BERERTH 2,

@) BEEC F 5 YR AOSE R IRERO
A L <,

{3) -4 F 37 Lh T LERTE
1 BT T 2SR U ART 7 o Bk

Vi, AT ABOL O A BHAEH L TaTEE
EBITROEMRTAETEL,

2 RMEROERICBWT, SRETRITNES
FRTELTwEHA, BB RT 2 EROET
REFRMHEOFNLVEFT 22 L5352 72 HHE0
NE»PLITINETHD, 05, MERIIEER
TETH L TE,

3 ZONFEREKCGEETE S, BITERN
%LlEdH by, BEREMORE L BIFTERRA I
0.02mg/l TH 3,

& F X W

1) BETKERESREAEEMEHR « AHAERZRE
B - D ANEREERES, 1~41, RES
FHHEIAL, (1983)

2) M=, ff: HAER L2 2ERMNED
et EIEBESERSE - AT LTI RS
£, 62, (1984)

3) E.D. Wood, et al. . Determination of Nitraie
in Sea Water by Cadmium-Copper Reduction to
Nitrite, J. mar. biol. Ass. U. K., 47, 23~31,

(1967)

4) RfgHT. M 28R MBI 2 Cd-Cu b 7
LOHETE Y ORKREOBNR, F2EeEHE
LTt ST, 140~141, (1985)



SAERHE SRR 17, 4347  (1985) #X

43

KB BT 5 AGP (58 1 #)

#eHH (Heterosigma akashiwo) OFEIERHE E AGP #ERC L 3

EARELOEE

TR aF - K MR - R4 ITHE

Algal Growth Potential on Seawater of Omura Bay (Report No. 1)

Growth Characteristics of Flagellate, Heterosigma akashiwo, and
Evaluation of Eutrophication in Omura Bay by Determination of AGP

Kimiko NAKAMURA, Satoshi AKAGI, and Tokioc OGATA

Sea water at seven points in the bay was evaluated by algal growth potential (AGP).
Helevosigma akashiwo isolated from estuary of the Higashiokawa River was used in this procedure.

The effects of pH, salinity, and iron concentration on growth of this strain were examined under

difined conditions. The optimum conditions were obtained when pH was 8.0~8.5, salinity was

17.5~35 %, and iron concentration was 60~100 gg/l.
The vailues of AGP were higher in August than in other months at great part of the points, This

phenomenon showed the effects of nutrients which were eluted from bottom sediment . to

summer stratification.

owing

Limiting nutrients for AGP were almost phosphrus in the south area of the bay from the results

of addition experiments of several nutrients to the sea water.
Key words : algal growth potential, Helerosigma akashiwe, eutrophication, Omura Bay

i L ® (=

AFERREROFRIBCMEL, HERRIC X
-5 TR 2 N #26km, HAE W1 1km, H
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HEFT X BLRME CHE LT 0 B O A0 TR#EN L
HKEOHRCABTH D, 0L EEERORET
BiEs S HAT 268 X 2 —RiBEOHIT,
BRBLIUV) PR EOEFRICIVFERINDL K
BEOEENECRbNLS,

22T, BRBOTFH - HECEIZORE T —
FEBLIERENELT, KNEBHEKO AGP(GE
HIBMEETERES]) 2WE L, SEMMEOFIRET
DOLTHRIT T OTHWET 2, £7 AGP &
BRI B RFIBEARINA 8 & D SBEL /- R EiE
B Heterosigma akashiwo ORETEEME L FH 7
DT, HHEeTRET 5,

® B OF &
1 Bk H S

AGP #1751 b2 0, RFNE ORI A
AT,
HEOMEAZEEROHAN, #EA, AEH, &
RO BEwh, HEME e nBERgo bR, &
OERo Bk, BEHCRE Sk L © LIE Uil
Fh T HEEMOEED THETH 5,
2 ko

HHiAE S FBEASERL 2, HERERIFIZO W
Tid, BHOHBRNOER 2L 57 DICEEKD
BEEL U oo SidfhidFLER0. 40 D A 7527 4 0L
¥ —CHEEEFICIEE L, £9D50ml 2 100ml O FLESE
7 ZAawkb, AGP BEucL 72,
3 AGP @HlE

BEFERERICIE, RRBHEANE IR L 0 8L 7
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Heterosigma
akashiwo

S —11t5Hh
20°C, 4000luax

1 week culture
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= 1 A Ho&

24

Mk
0,45 4 AVTF T gk
g — i g AN

I0mlANEE7 5 23
AR ES0mI
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N :NaNOjy 0.1lmg —N/1
P :KyHPD,0.lmg —P /1
Fe:FeCly 0.1mg/1

V :Vitamine Bj20.128/1

il

2

150 ~200 cells/ ml

E

20°C, 40001ux &L
BARRRIGET 23 THEREE

HoTH B AE

WEAOnm TRET 2 MEE

IEI

KB AGP REROHE

R

F1 S-LHEtORR
NaNQO, 100 mg
K.HPO, 10 mg
NaSi0;+9H;0 10 mg
FeCl, 1 mg
Thiamine-HCl 0.2mg
Biotine 0.1ug
VitamineB,; 0.1ug
i 7K 750 ml
#EOE OK 250 ml

7 W 9 2 5 O Heterosigma akashiwo
(EE 7 o— YR AV, .

IRTFREEICE S-5 5 (R 1) 5/
Ve, ESERHERO ATHEIC I REIRE D R
BIAADEE LR T30S
SEROEEREN I L.0mg/l, V>
2P 0. 1mg/l@d s/ S -1k
HhaH vtz BEERBEOBE M 2
R T . S-1LE MR V> TR L 7255
BT, NE D TEHOENRME RN
LT» BEOLEEWEL . TOBRK
H L7 ATEAT3EBEL, T0ik
R RN = U7z, Ui B L7 HL
akashiwo DIEBWEFHAAOmMI O A 77 7 A1
W2, WIHAELE 43150~200 cells/ml 1278 3 & 5 W HEE
Uizo B58EI220°C, 4,000 lux CTTv, SAMEHER @
ETLHETHEREL:, LEEECHEIRE
420 nm THRIE T 2 HEEEEM Tz,

FRF, BRANORBEFINEREZ1T-7:28,
MU #EBERE RO L B0 TH S, N NaNO;
1.0mg-N/1, P : K,HPO, 0.1mg-P/1, Fe : FeCl,
1.0mg/l, V : Vitamine B,z 0.1 xg/l,

S AN

BREE
1 Heterosigima akashiwo O RETEE M

AGP S#BAORIEERICH W 5 S-11EH % M, 4
HRIBEEQ00 cells/ml, 20°C, 4,000 lux Q&RET TH
BIEE® L -5E&0 H. akashiwo DIEHEEE & 5 3
T,

H. akashiwo ZEEZ12EB IR ABIERICE L,
Fl, IORREVAEEOHMIZ, SEREEIEC
H55~8 HOMMNELLEEZ SN B,

20°C, 4,000 lux O&MET T ASP L (£2) %
iz H akashiwo O¥EFECRIE T pH Q8= K



AR (colls /ml)
%104
3 —

1 1 | 1 ]
0 5 10 15 20 25
BERR (days)

3 H. akashiwo (MiEFEEhFE

IR,

pH6.0~9.5% T% pH 0.5/HR T 8 EEMg 1oz

Lo, B 13A%ICHlE LR pH 8.0~9.5T
Hmny RIF SR E R L, pHI0TH S S iE 55
L7z, ZORR LD RMEBIZET 2 pH i pH 8.0~
8.5T%H 2 M T pH BHEHMOBIRET £ 127 0 827

WEEDLNE,
k2 ASPHE O HER

EOE K 100 ml | *E# 2 >R S3

NaCl 1.8 g i & & 100 ml
MgS0,-7H,0 0.5 g | Thiamine-HCl 5 mg
KCl 0.06g @ =oF R 1 mg
Cafas CI') 10 mg| Ay bF>Balyysa 1 mg
NaNQ, 5 mgiP-7s/%EER 0.1 mg
K,HPO, 0.5 mg 4 F > T
Na$i0e9H,0 15 mgiA /¥ F=L 50 mg
Na,CO, 3 mgi¥F ¥ v 30 mg
Vitamine B, 0.02ug | % i3 20 g

By IVERSI1T ml | UPIHEBER

Felas CI") 0.05mg | & # X« 100 ml
“*PH&ERW 3 ml i NaEDTA 100 mg
TRIS 0.1 g Felas CI7) 1 mg
pH 7.8 | B(H,BO,) 20 mg

: Mn(as CI7) 4 mg

} Zn{as CI7) 500 ug
i Co(as CI7) 100 g
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f{fﬂmﬂ? {cells/ ml)

% 10
10 |
13p B
5 -
! | i | 1 ] 1 1
0 6.0 7.0 8.0 9.0

pH

E4 EREIZKET pH O

HKEL (cells /ml)

x 104
10
138 B2k
5 e
| | | i | |
0 5.8 11.7 17.5 23.3 29,2 35.0

KR BE (o)
5 BRI TEFBEOPE

20°C, 4,000 lux OEEFET T, 5.8~35.0 %S
FHETOD H. akashiwo OIEEBM R 5 10 RT,

B OFEBEGEBEHMTH D ASP O FIEME
NaCl, MgS0,+7H,0, KCl, CaCl,+2H,0 miEEH,
EECR-TEFFOMNELSELEREZIET
7oz, BEISHBICHIE L 72 45 817.5~35.0 %D
TR RATICITE L, 35.0 %D R L Wil
i, COBRID H akashiwo DIFEE TS
BiREbdTEL, SFEOFEICL > THETD
BIENHIRE D Z ik nweEzong,

20°C, 4,000 lux DRMAFT TS-5 5% H



46

HBEEH (cells /ml)

x 104 138 B3
2._
1__
L
! ] H 1 | H 1 1 i 1
0 100 200
Fe (ng/1)

6 WHIIRETHOLE

akashiwo OWIBR I TEHOBRMER 6 LT T,

Fe® ¥ X 0 ~200 ug /10 M %20 pg/1M R T
TLEEME w3 L o, REFIBEH MR ICAIE L 72 R
60~100 pg/1 OHIFTRIF AR L, 80 ug/l
ORELEOEERLLZ, LdL, 0pg/lATE X
120 g/l L EOfEFE T BEHEENSHICED L
Twa, COERLDEOEER H akashive D
THEME 2 —Rich B2 LWL,

A%y
{cells /ml
*x 101 ’
2800E
57 78 91011
ARARAE

#£I1 AGPHIIR A F

S 1 HKik
B i Ak :

mAME | 7 A8 A9 A1 |11 A
H g S P N P N N, P
oS N N P P P
st B N N N —
RS N N, P N P N, P
#® S N N N, P P P
B P P r — —
oAk SN, P P P Fe P
AHEES | P, VB, r P P N, P
® K P N P P N, P
S FEEK
B KRR

2 AGP :#IRET
_7~HHK£H%XHEEK®AGPME%%%
7 imd,
KERSFOE T8 A0 AGP i BitbT
EofEerRLTE D, REERCESERRLLE
B OKBENEH LR THS LEL 0N S,
IR ERABEEEEEROBIERSE, S b EAT
LTS, WIEOERBKE 7B+ T AGP B
W@ k=T, THCREBSBRINTWLS
LEZHiLA,

£ Jr A D W THIRR P OB 21T o 7R
(F3), hROERKINHRTSH D, EliFDERK
BPEIRTH L 2 LMEEo ko, N6 LD

i e
Ht e
S S n i}

E7 aAGP Al = # B



R4 KEIWER
(B :mg/ 1)

HasE | d E |7 B s B | 9 A
NH,-N | <0.05 0.06 | <0.05
PO,-P 0.009 0.063 0.012
NH,-N 0.10 | <0.05 | <0.05
PO,-P 0.026 0.018 0.028
B ERBK
Rk & EIE T B IR 1 D - & OREED
BHESOEEHEL 2 enELGNS, DD
RO EE AN PO,-P 43, EIFOE®EKkiz NH,~N
DIELEEREEEZ N, Z0I LIZARESH
AR (Fd) ORROEERTS AD PO,-P s,
0.063FWEETRLTWwA 2 &, HIROERBKTT
BONH-N0.10: e AW T 0wl Er
LTwd e t—8¥5, —, HoMironT

Bk B

I B
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ENSHEIRRT 275 Tw 20 REILER, it
HO, FEEOEAEREMOER, FA, AYE,
HANZ2n T PHRIERETF & A 28R D 5,
“EIZRE L7 AGP OWIERRIR 7 ~11H ¢ ZiH
DEDTHo75,5%ITS S ICEMEELI AGP
PE 21T, BRFCOTES X Pl - ifEicik
MOERT -7 2EEWERS,

& X #

1) EpERe—, fit: EEHOSESFBIEC L5 AGP
OWE, BT AEWERTEES 26 1
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2) mE—, o BEERFREE, 177189, (1979)
3 WRTER, it REEEONIER I RIZTRE
HAyogd EXAFHRmaEs, 30,
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Treatment Process of Miscellaneous Household Waste Water (Report No. 3)

Treatment Process by use of Ring Lace Contact Media in Ditch

Satoshi AKAGI, Masahide MIYAMOTO,
Yoshiyuki KAWAGUCHI, and Tokio OGATA

This process has been examined since 1984. Waste water discharged from 300 households (1,270
persons) was treated by this process.
The results were summarized as follows ;
1. Water quality of the effluent was BOD 12~110 mg/l and §S 13~80 mg/]. Average removal rate
of BOD was 49 % and that of SS was 40 %.
2. Average load of BOD per unit meter of the contact media was 2.1 g/m - day.
3. Removal rate of BOD was above 50 % on condition that water temperature was above 13°C and
flow rate was about 3~b m®/h.
4. At low water temperature such as winter, an increase in rate of flow, or an inadequate
maintenance, the removal rate of BOD and SS became lower than usual.
5, It was important to remove dust and sludge from screen, contact media, and bottom of the ditch
regularly for the maintenance of the function of this process.

Key words : miscellanecus household waste water, ring lace contact media
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&Ik, EEMIERD A ENRE L AEEE 2

i e, A ' HF &

LA CHEFISOFE & 0 fRET U 7- 08 =i, O
SR A B E DD IR TH L, KBEFDY
O FETHE, BN, BNEEMbLIEFEET S
5, T EEEEAE < S L 0 E MR
WMALIBESSE A FREETThRGZ NI B
FAINEAFELTL & 5. 78D KEFEB R
T, M, g EA T S LA A RE iR
DAY B EBBRETH L, ZDORED—208
Kbk ThH o,

BIEV G EBFAEECRHERREETRE L

10|

1

R EAR

AEFI604E 8 A29H~30H, BEFI60EIVH24E,
FEFIG0EIZHII~12H @ 3 ESEME L 72, 33, 4L
MR OME, Bk, WEERRURIE S
KOWTIREIERZ2E I 0,

AEFI60E 8 H, 10H, 128 0o iRE& 1,
F2, RITFT,
1 BAF604E 8 AERE
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®1 4 & # R (4EB)
FAEAR 60 8 A29~30H (1)
it A Eis i i &
keg)| R AR | G &R | DO I BOD| SS | CI TN TP G ) S8 K| i g ) DO | BODY SS | ¢ | T-N | T-P
TR O O VR | o) g/ )| (mg/1) | (mg/0) | g /13 | g/ [ (mg [P35 €03 [0 | (/) | fom) (mg/1)] (mg/1) (g /1) | (g1} | g1} mg 1)
8/29
14:50(33.9129.0| 1483 | 18,3 | 7.2| 7.8 | 81 | 25 [27.0) 2.7 [0.52 |17:45)30.5(28.8| 3067 | 2.7 |7.1) 1.2 [ 1l 14 |19.7| 1.6 [ 0.30
17:00[32.1129.4| 3020 | 30< | 7.1 [ 4.6 | 35 | 24 |21.9| 1.2 [0.18|18:45(28.6|28.2( 5342 | 22.017.37 1.8 | 85| 12 |19.3| 1.3 [0.26
18:00(30.428.8| 3067 | 27.91 7.0t 6.4 | 3 | 25 J17.3| 1.9 [0.33|19:46(28.2|28.0( 3426 | 29.2 | 7.2 1.5 ) 7.6| 13 |17.1| 1.3 [0.29
19:00[29.0(28.3] 5342 | 24.017.10 5.9 | 33 | 26 125.8| 1.7 [0.24|20:45|28.0|27.7| 3426 1 24.0 | 7.0 0.9 | 22 22 (214 2.2 [ 0.39
8730
7000|28.0(25.7| 1585 | 20.6 (7.1 | 4.4 | 88 | 42 |17.9] 2.8 [ 0.42]10:00]32.8(25.7| 2070 { 30< |7.2] 2.6 |12 9 117.1] 1.6 | 0.3
8700(29.8)25.9| 1687 [ 30< [7.4| 4.3 | 48 [ 24 |15.0) 2.4 | 0.53[11:00(32.1]26.8( 3144 [ 30< |7.2| 4.5 |14 9 ) 16.0] 1.4 | 0.26
9:00(31.526.7(2070 | 30 [7.4| 4.7 | 65 [ 31 |22.2] 2.3 |0.26(12:00(32.4|28.0) 2957 [ 30<C | 7.3 6.1 | 14 T116.7( 1.3 ]0.59
#21 o M # R (5EAB) B
FAERR  G0E10H24E (15)
b A 7 4 il &
capag | Sim | K | LA | B DO [BOD| SS | CF |T-N|T-P | .. |5i& &&| i |58 DO |BOD| S5 | ¢ |T-N| T-P
BAEA oy 0 | 0/t | em | P (o |/ o/ | g [/ e [F29R oy cy | 7) | omt | PEL 3 ) G 1| g (1)
70300 7.7(13.5) 2484 | 14.0 | 7.1] 5.6 | 160 | 97 | 21.1] 6.2 | 0.62| 9 115|15.0(14.3) 5341 [23.0 | 7.1) 2.7 | 42 | 17 |15.4] 3.4 | 6.44
8030 (11.5/14.6/ 6369 | 13.0 | 7.2{ 4.4 | 110 | 66 |24.7| 5.8 [0.72[10:00|17.5]15.0 5582 [23.0 [7.0¢ 2.5 | 40 | 15 |23.1| 3.8 | &.53
0030 (16.6115.3( 5460 | 9.0 720 4.3 | 250 | 100 | 28.4| 7.1 | 1.16]11:00|19.6|16.0] 4776 | 12.0 (7.2} 3.1 | 67 | 34 |22.6] 4.2 | 0.32
12:00(20.8116.7| 3290 | 8.0 7.2 4.6 | 170 | 120 | 18.6] 4.5 | 0.51[13:30(21.9(19.8) 5121 | 4.0 7.10 3.2 | 35 | 21 |18.6) 2.5 | 0.40
13:00(20.1007.1(5985 [ 10.0( 7.2 8.2 | 79| 86 | IL.6] 2.7 | 0.2914:00(22.2/19.0(10800) 7.0| 7.1 4.7 | 26 | &4 |14.7] 2.1 | 0.34
17:00|18.7117.7( 3403 | 6.2 (7.2 6.3 | 43| 87 [ 1740 3.5 |0.37|18:30(13.8/17.0( 4731 |48.3)| 7.1 7.3 | 20 | 63 |16.2] 2.5 | 0.14
18:00(16.5{17.4| 5720 [ (5.8} | 7.1 | 5.7 | 32| B8 [34.7| 3.8 | 0.40[19:30]13.5/16.7( 4823 [{0.4)| 7.3 1.4 | 34 | 56 |33.4( 4.0 | 0.66
19000 [13.4)17.0( 4475 [(13.6)) 7.1 5.4 | 97 | 62 | 25.8| 4.4 [ 0.77|20:30|12.3|16.5| 4731 |(16.8){ 6.9 1.0 | 44 | 40 [31.5] 3.5 | 0.75
®I H M # R (EE)
WA D 6MEI2ZALL~120] (&)
it A i 4 il *
s | TR | K | I R DO |BOD| CI" | S8 [T-NjT-Py. |58 A | i | &6 DO |BOD| CI° | 88 |T-N| T-P
WA oy ooy | g | e | P | o/ e/ oy | o2 o) oy 55588 oy oy | 0 | e | PP g | )| g o | e 1) | cn)
12/11
17:00(4.2|7.4|8760 [ 16.4 | 7.2 8.3 20 | 14.7| 23 | 3.6 [0.08|18:15|4.0|7.4(6260( 3.3|7.1| 81| 19 [13.4] 145 | 3.3 0.4
18:00(4.4|7.7|6240| 7.2|7.2| 7.6 5 |26.9| 42 | 6.3 (0.13/19:1014.0|7.6([6200( 6.2|7.3) 8.1 | 43 [25.7| 71| 4.8 (0.2
19:00(4.0|7.5({6220 [ 11.4|7.2| &1 | 79 |31.4| 37 | 6.6 |0.15|20:10]4.3 |6.8[48120|10.2|7.2] 7.7 | 77 |30.7| 32 5.00.28
12/12
7:00013.215.92380 (284 7.0 9.0 81 |16.1] 29 [ 3.0[0.09 8 . 15)3.8|6.5(7020([30<|7.2| 8.4 301161 13| 3.0]0.17
8:003.8|7.1(4590|14.2|7.1) 83| 125 238 290 | 5.6 [0.15] & 1 15(4.3(6.8|6840|15.8|7.1| 8.3 | 88 |24.7] 29| 5.0 (0.3
900(4.7|7.7|6840 | 14.6| 7.0 7.9 | 116 130.5] 32 | 5.9 (0171010 4.9 | 7.1 4506 | 13.0| 7.1 7.3 | 104 |3L.1| 31| 5.1(0.33
12:0005.8(7.7(387 | 13.2)7.1 83103261 45 | 7.3 [0.19|13:22| 5.3 [8.0(5004 [14.4|7.1| 7.9 | 69 [28.0| 28 | 5.8 [0.40
13:00(6.6(7.9([3600] 7.2)7.1( 89| 160 26,4 64 | 7.4 [0.28|14:45|6.8|7.9| 3474 6.0(7.1| 7.5 | 82 [24.8| 56| 6.4 (0.5
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BGOSR FE O FH T 13, MUK D B i s
BRI LT L TaiE L Twa LT 27,
KROBEERL o —5 1 VB Laf#EoREE
BiTol, TOFEREFRL, REWTT,

EHT, HEEASELD LH0mMmM LY H
WoTH T LT 57 bFHE,

7.942-+0.01%9.35% 9 =8.783 '
R it 5 m/h T

L7835 =1 7561 =105 min
LA,

F£5 LDEAKEER, 3.3~3.4m/h(GETE LD
BRI 2 BERE4042) & 43 &, EflTIEL
(REI455T 0 & 2HFEA0 S TH T LT L ES 2 L2
bipot, ZOERICEIERAET 2 LHAKD
BOD {2, 33~88mg/l, FI946 mg/l T&H - 7z,
SS i, 24~42mg/l, EE27 mg/l TH -7z, M
Fizk® BOD 127.6~22 mg/l, F912 mg/l, SS
it 7~22mg/l, FF13 me/l Th - 72, BET 1L
BOD 73%, SS54% T BOD = w T §4ERE &

®4 FRAEBEBR

5 @ oA B M EHE (60, 8. 29)
BT | ikiE | KEE | Enom) | ke | e | o)
1 65mn | 120mm| 0.865 | 7lmem ! 124mm| 0.911
9 55 135 | 0.888 | 59 140 | 0.930
3 70 115 | 0.865 | 85 121 | 0.963
4 67 130 | 0.915 | &9 138 | 1.061
5 65 120 | 0.865 | 89 128 | 1.014
6 41 150 | 0.893 | 59 158 | 1.014
7 55 140 | 0.912 | 58 147 | 0.958
8 52 130 | 0.851 | 69 149 | 1.019
9 50 140 | 0.888 | 55 150 | 0.958
=t 7.942 8.828
F5 O—4%3%rBizddimE (GBYER)
HERE
BF % ) =

161 35 | FFkoAIEH13.8 ¢ /14.6sec=3403 ¢ /h W BE

16143 | v—4" 3 > BHGH

16 155 | 5 2 HE#M

17006 | & 32l fiiE13.8 ¢ /16. 2sec (o FHEE
17 : 42 | 35 7 B0

18112 | & o Heimad (JRIR)

18027 | 55 9 il (FEigig)

1 o— %3 v B Otk iy 1 i

e 2 b REOEE2R L, ERICRE GERNE
Hitz. B, FAKDO BOD {EH{EWO 2k
EN.Smi/h A EEER S S D, mAkE
MASHLDTH D,

2 BEFIGOEI0H FHE

fiEid4.73~10.8m/h (FF¥95.74 m'/h) T, #
FRFENE 5K T H - 72, FAKD BOD
i343~250 mg/l, FH120 mg/1 T, SS i162~120
mg/l, FH86 mg/l TH -7z, HiFAkD BOD &
20~67 mg/1, 37 mg/l, SSi315~64 mg/l,
41 mg/l Th -7z, BEFEIZ BOD69%, SS
52% L HIENCPLET 2 RV RSB S i,

3 MERI60ELZH HE

LI 33.47~7.02 m'/h (F2495.68 m/h) ©,
R L TR T - 2oL i AK D BOD
1220~160 mg/l, F 3983 mg/l T, S5 i123~64
mg/l, F¥36 mg/1 T - 1z, Wiz BOD ik
19~104 mg/1, F 61 mg/1 T, 58S iZ13~-145
mg/1, F#51 mg/l TH -7, BEHIT BOD 27
X EAET Ul AVIETERIG0OEIOH O Fm & 133
FBRTH - 7212 b dednd & F, KiEH15.9~7.9°C
ER b EELOND, B, WHISMHEL?
HiZ BOD B EFEHOL D > i d 1 m/h
Dip <, KEEL10CLLETH -1, SS DffiFksR
WA FAERLIZOE, ] 3 DIBFLSSFEKRD
AN ER LS s DR EHKc L2480k
Ez 5N 5, LIRS K U60EERT 6 [ O FTE
OWTERER 02 LE6, M1, K
2, M3, MdorshThi,

% =]
(1) BOD, SSogEic>wTiz 1, 4, 5HH
W EHIChH% A RIF iR E R Uiz, 2,
3, EEBRELS 2T, ZOFERE LTI
HBRBSET L0 &, NS EL &
ol o S EYMER G Thb R En ol b Dk
ZAoN B, §F 6 EODFEHEETFTIZ BOD 549
%6, SS 0% LD, HYOEETH S BOD
FENR FIFIFER L EEZ SRS, BB, U
LBEA L 7o B O b RERM FIR 1 B 1 B
B BT, B R MR 7 ) — T O YRR =
BRpEAL Tk Mo THRSE L LTI
YHOBREENPFTELEE IR, L,
INEH E TLHEREENETTO S
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i KBt OAERE (B FH] (%47 D mg/l, mi/h)
i N K Jis'd b} 7K
Bk #A =
BOD | S8 TN | T-P | #i BOD 88 T-N T-P
1EE | WEF594E10H 170 150 13 4.0 3.16 61 49 6.9 1.7
{64) (67) (47} (58)
2EIA | 9BA0595E12H 180 130 9.4 | 1.2 4.77 110 80 9.8 1.1
(3% (38) (—) { 8)
JEE | IBAI60ES F 62 50 3.9 | 0.58 13.7 48 37 3.0 (.43
(23) (26) (30 (26)
46|58 | BBIN60E S B 46 27 2.0 | 0.31 3.35 9 13 1.5 0.33
(73) (54) (25) (—)
5EH | BEME0ELH 120 86 4.7 | 0.62 5.74 37 41 3.1 0.43
(69) (52} (34) (31)
6EE | REFIGOHELI2H 83 36 5.3 | 0.15 5.68 61 51 4.6 0.28
(27) (—) {12) {(—)
O YRREREREE %
BOD {(mg/ 1) S8 mg /1)
0 100 20 0 100 200
T 1 T T
LA E
2 & F
3MmA T ok
4 FiA [} sk
6158 |
¥ e
B1 BODRU SS ORIEBHERE
BTHD, (4) HEREMY LT, A7) —vfTauzE-o

{2) SR L Te & DB O AR SN
425 BOD&MIIIEL3.2, 3.2, 1.5, 0.8, 3.2,
0.9g/mBTH -7z, U LIREEM 2 F VI
AR IRIC B0 5 BOD &z, ftokEkicl
g/me HFEED L H - o, SEOAKERLTA
7@ BOD &R EFEHE2. 1g/m-H = Eh o Tz,

B3) B2, M4xb, ZOFRCH T BOD B
FENUEEZ IR AKBEIYE L E113C
Db ofEdf3~5m/h Tha I i nE
TH o1,

fo D B R UNO B ARBERAA (T E L 7VEIEE O HY
DBREFEELTbriTRER SRV, DDA
1 EEIAD TR ZOREFEZERLTH S
St h, THTHA+ITH o, &/, BREE
i, S o RE:, B, EEEe - hEs R D
PTLOT, BROBEFEILEEEZL 6N
A, HEITEREFICEARBICRAKEES
e DA RNAEELHPNEZ L, S EE
ERAETLIHEERRELLETH S,

) UHIRBEMORS 2 9 m THREL 2,
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Automatic Measurement Results in Omura Bay

Influence of Rainfall and Upwelling of Low-Oxgen Water-mass

Hisatake HAMADA and Tokia OGATA

Water pollution in the bay is progressing. Automatic monitoring stations were established at

Kikitsu and Dozaki in the southern area of the bay. We found following phenomena in the

monitoring results in 1985.

1. In July, rainy season’s month, a breeding of phytoplankton occured after rainfalls because each

river carried abundant nutrient salts into the bay. But the breeding disappeared after a few days

because the sea water was stirred by strong winds.

2, In August, when stratification accomplished, upwelling of low-oxgen water-mass occurred in

the southern area after strong winds of typhoon 8 and 9 blew from the scuth east.

3. The upwelling phenomenon was observed 4 times in 1985. Each wind velocity was

11.1~31.1 m/s on the maximutn and 3.1~11.1 m/s on the average.

Key words : monitoring station, low-oxgen water-mass, upwelling.
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Analysis of Dietary Fiber

Yukinori KONDO, Masayo KUMANO,
Michio YAMAGUCHLI, and Sayuri HANDA

Physiological activity of dietary fiber has been discussed recently, but the analytical method of

the fiber was not established yet.

Southgate method (chemical determination) and Asp method (enzymatic determination) were

investigated in this study.

Southgate method was able to differentiate each component of cell wall, therefore the analytical

results were useful to appraise the nutritive value. But this method involved complicative procedure

and needed 6 days for the analysis.

Asp method was simple procedure. This method was useful to analyze many samples, but it was

not able to differentiate each component of cell wall.

Dietary fiber contents by Southgate method were soybean powder 13.91%, wheat powder 4.54%,

and spinach powder 19.28%.

Total dietary fiber contents by Asp method were soybean powder 28.5%, wheat powder 5.8%,

and spinach powder 30.9%.

Key words : dietary fiber, Southgate method, Asp method.
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Residual Paddy Herbicides in Rivers in Nagasaki Prefecture

Hideaki MOTOMURA, Koichiro KATSUKI, Masayo KUMANO,
Nobuhiro MASUDA, and Michio YAMAGUCHI

Residual concentrations of paddy herbicides in river water and fishes were investigated in the

Nagayo and Honmiyo rivers.

CNF was analyzed in the Nagayo in 1983~1985. Oxadiazon, 2, 4-D, and 2, 4, 5-T were analyzed

in both rivers in 1985,

The results were summarised as follows ;

1. After butylesterification and purification by florisil column, 2, 4-D and 2, 4, 5-T were able to
analyzed simultaneously hy ECD-GC.

2. 2, 4-D concentrations in both river waters reached the highest values (the Nagayo 1.6 ppb
and the Honmiyvo 0.88 ppb) on July 30, and thereafter decreased to a non-detectable level
on August 26,

3. 2,4, 5-T which has not been used by the problem of malformation since 1971 was not detected
in both river waters during this survey.

4, Oxadiazon concentrations in both river waters reached the highest values (the Nagayo 0.20 ppb
and the Honmiyo 0.21 ppb) on June 17. The concentrations decreased to 0.05 ppb in the middle
of July and were at trace level until October.

5. CNP in the river water of the Nagayo was detected at a low concentration (0.003 ppb) in 1983
and 1984, but it was not detected (<0.001 pph) in 1985. CNP in the river water of the Honmiyo
also was detected at a low concentration (0.008 ppb) in 1983,

6, CNP concentrations in the fishes caught in both rivers were below 100 ppb. These concentra-
tions were lower than those in other prefectures. The CNP concentrations in the Nagayo have
decreased from year to year.

Key words | CNP, Oxadiazon, 2, 4-D, 2, 4, 5-T, Nagayo River, Honmiyo River.
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Saikosaponin Contents of Chinese Medicine Preparations

Masayo KUMANO, Koichiro KATSUKI, and Michic YAMAGUCHI

A quantitative analysis of saikosaponins in Chinese medicine preparations containing Bupleuri

Radix was investigated.

Saikosaponin-a and -d in 0.2% KOH-+MeOI extracts were quantitatively changed into the

corresponding -b; and -b, by mild acid. Saikos'aponin -b, and -h, were determined by HPLC with a
reverse phase (Finepak SIL Cy5 4,) and a mobile phase MeOH-H,0-AcOH-ET.N (75: 25: 0.2: 0.2).

This method was applied to the preparations :

Daisaiko-to, Shosaiko-to. Saikosaponin-a

and -d in Daisaiko-to were 136~472 ug/g and 70~320 ug/g respectively and those in Shosaiko-to

were 171~385 ug/g and 113~430 yg/g respectively.

Key words : saikosaponin, Bupleuri Radix, Chinese medicine preparations.
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Glycyrrhizin Contents of Licorice Roots

Masayo KUMANQ, Sayuri HANDA, and Michio YAMAGUCHI

A simple method for the distinction of three kinds of licorices (Sinkiang licorice, Tongpei

licorice, and Seipei licorice) was devised by use of thin layer chromatography (TLC).

Glycyrrhizin contents of licorice roots and Chinese medicine preparations including licorice

extracts were measured by HPLC.

The results were summarized as follows ;

. Sinkiang licorice root was distinguished from Tongpei and Seipel ones by use of TLC. When

the TLC plate was sprayed with color reagent and gradually heated, the spot of Lichochalcone

A which was the ingredient peculiar to Sinkiang one changed from yellow to red.

2. Glycyrrhizin contents of the licorice roots were 7.4% (Tongpei licorice), 6.4% (Seipei licorice),

and 5.2% (Sinkiang licorice).

3. Glycyrrhizin contents of the preparations were 2.6 ~52mg/g ( Saikokeishikankyo - t& },
2.3~6.4mg/g (Kamishoyo-san), 20~4.1 mg/g (Saikokeishi-t3}, and 3.2~5.2 mg/g (Otsuji

-t3).

Key words : licorice root, glycyrrhizin, Chinese medicine preparations, Lichochalcone A, Sinkiang

licorice.
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HL, SHEEEN0.5ml ik b § TiBkEE, g8
eI TT7 4= ETok

TLC O Z&fF

HEI . Whatman KF, ¥ U A5 A7 — b
20cm X 20cm

BEGBE:: 7 b -y r-RK-A VT ILT
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MODEL CC-60iZ & DR, 2 o1 10%5iE»
BEL, RN L s Rt s,

{5} HPLCiZ & % GLA ©EH
(a) PEMBIHE
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BREL, BEARL T FEEEEc L o) 100, 200,

500, 800 pg/ml DEWERABL, 205 plFo %
HPLCICiEAL, 70%° b7 7 A0EBC L D igE
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BT LERE L 40°C
i D 1.5 ml/min
RE#R T UV 254 nm
FEAR 5 ul

RRRU EE
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LOF
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0,51
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PCB and PCQ Concentrations in Living Body Tissues of Yusho patients

Nobuhiro MASUDA, Yukinori KONDO, Hideaki MOTOMURA,
Michio YAMAGUCHI, and Kazuto NAKAMURA

PCB and PCQ concentrations in blood, buccal mucosa, and subcutaneous fat of Yusho patients
and healthy persons were measured.

Buccal mucosa and blood samples were collected from 17 Yusho patients and 7 healthy persons
living in Goto Islands in Nagasaki Prefecture.

Subcutaneous fat and blood samples were collected from 10 Yusho patients living in Goto Islands
and 10 healthy persons living in Nagasaki.

The results were summarized as follows;

1. Average PCB and PCQ concentrations in each tissue of Yusho patients were in following order
:blood 7.3+1.8,1.740.5 ppb <buccal mucosa 388+162, 15371 ppb <subcutaneous fat 1878+
327, 213=x75 pph.

2, PCB was detected from each tissue of all healthy persons : blood 1.720.5 ppb (Goto) and 1.2+
0.6 ppb (Nagasaki City), buccal mucosa 6546 ppb, subcutaneous fat 410280 pph.

PCQ was detected from subcutaneous fat of healthy persons (1.72-1.3 ppb), but it was not
detected from blood and buccal mucosa of them.

3. PCB and PCQ concentrations in the tissues of Yusho patients were 4-fold and 100-fold higher
than those of healthy persons respectively.

High concentrations of PCB and PCQ have been still remained in the Yusho patient’s body.

4. The ratio of PCQ/PCB in buccal mucosa was higher than those in the other tissues.

5. PCB and PCQ concentrations in subcutaneous fat and buccal mucosa correlated closely with the
concentrations in the biood.

6. The difference of PCB composition ratio was not recognized among the three tissues.

7. Gas chromatographic peak ratio of completely chlorinated PCQ differed among the tissues.

Key words : Yusho, PCB, PCQ, blood, buccal mucosa, subcutaneous fat.
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(1) eqH s (FERERS) @ REFISREE AL S K IEE

BELED D B IR, L8 X TORERELTS
(BE154, TH24) BIU—RERE-LTE
LHAE(E TH M 2 BRI L Twi LeBrs 5495
TORMTHLDERE DT,
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TIA0ER D S 62D L BRI ERELE (B8
&, 2 &), 235 583 £ CORKERTEED —
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(3) Iy FABOERE D SRR Z ILE I
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A7 AIRE D 200°C

HEAORE © 250°C

¥yY7—#A N, 40~45ml/min
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H 7 NRE D 295°C
EAORE [ 320°C
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Biological Survey of Rivers in Nagasaki Prefecture
(Report No. 8)

Five Rivers Flowing in Southern and Western Coasts of Omura Bay

Syuzo ISHIZAKI, Mitsugu MORIBAYASHI, and Kazuto NAKAMURA

The benthic communities of the Kikitsu, Tokitsu, Nishiumi, Tesaki, and Ohe rivers were
investigated with a view to evaluating biclogically the river conditions in May and November 1985.
At the upper reaches of the Nishiumi and Tesaki, the number of species was large and the
dominant species was Apataniaz and Ephemeroptera respectively. On the other hand, the dominant
species at the lower reaches of both rivers was Chewmatopsyche brevilineatn, one of the tolerant
species for organic pollution.
In the Kikitsu and Ohe, the number of species was small and tolerant species occupied most part
of the communities. The water quality of these rivers belonged to #-mesosaprobic state as a
whole.
In the Tokitsu, the river bed was covered with a mat of Sphaerotifus and the benthic fauna was

extremely poor. The prevalent species were Chironomus yoshimatsui and Baetis sahoensis, These

results showed that the water quality of this river was grossly polluted.

Key words : benthic communities, water quality, organic pollution
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Mycofloral Succession in Herbal Drugs during Storage at Iligh Temperature

Seiichi UEDA, Mitsugu MORIBAYASHI, and Kazuto NAKAMURA

For the control of fungal contamination of herbal drugs, a mycofloral succession in two
drugs, ‘Gennoshouko’ (Geranii Herba) and ‘Juuyaku' (Houttuyniae Herba) which were produced
in Nagasaki Prefecture, was investigated during their storage under a high temperature condition,
Each of three samples of both drugs was used in this experiment.

All samples were placed at 40°C and 75% relative humidity for six months in a moisture-
regulated container. I'ungi contaminating the samples were measured by dilution plate method
at intervals of two moenths and totally four times during the storage.

Initially, fungal counts in ‘Gennoshouko’ and ‘Juuyaku’ were 10° and 10* CFU/g, respectively.
The diminution of fungal counts after two months’ storage was mainly attributed to the disappear-
ance of colonies of Deuteromycotina genera such as Aspergillus and Penicillium, whereas species of
the genus Ewrotium (Ascomycotina) gradually became the dominant flora in all the samples.
Among the fungi detected, the following isolates could grow at 45°C as thermotolerant
tungi : Aspergillus candidus, A. niger, and Neosarforva fischeri var. glabra. Except for one
strain of E. amstelodami, Furolium species showed no growth on the MY20 agar medium at
40°C. These results suggest that the control of growth of xerophytic fungi such as Ewrotium
species by thermal sterilization IE sufficiently effective for the storage of herhal
drugs.

Key words : mycofloral succession, herbal drugs, high temperature, Eurotium
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Fig. 1 Changes of fungal counts of herbal drugs during storage period
(Incubation temperature for fungal isolation : A=25°C, B=37°C)
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List of fungi isolated from herbal drugs

Drug & Storage period

Gennoshouko

Juuyaku

{(month)
Fungus o

4

2 4

Ascomycotina
Eurotium amstelodami
E. chevalieri
E. herbariorum

OO0

Neosartorva fischeri
var. glabra
Podospora setosa
Deuteromycotina
Aspergillus candidus
A. japonicus
A, niger
A. ochraceus
A, versicolor
Aurecbasidium pullulans
Curvularia sp.
Cladosporium sp.
Fusarium equsef
Penicillium chrysogenum
P. citrinum
P. expansum
P, glabrum
P. janthinellum ®
Pestalotia sp.
O ®
O
Ce ®

Pithomyces chartarum
Trichoderma sp.
Sphaeropsidales
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VANRY VAN
VANRY VAN

VANV WA
FANRY QAN

ONE:

L N
ONO]

>

Explanation for symbels are the same as Fig.1.
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KR LHBHENDL T LEREL TV S, &6 LAH
EI12 kB E Aspergillus BTIx A. niger, A. flavus,
A. fumisatus, A. versicolor BB EETH Y, 5
ST Eurotium I8 (A, glancus DR
WEE RSN T B, &7z, FILSY BREIRE
ELUTHW SR EFELSR B 2343 BN DT RIR
B AEETY, EEEFFRT LELRIKE R
Aspergilius [&, Penicillium |&, Chaetomium &,
Mycelia Sterilia, Rhizopus [&, Trichoderma BT H
BEREL, 85WA -7 FD Lutomski 5% §
B A YT B 8 R S Aspergillus B, Penicil-
ltum J&, Mucor |&,. Rhizopus & T H 1, Aspergil-

Influence of temperatures on linear growth of 23 isolates from herbal drugs

Strain Colony diameter (cm)
Fungus Medium

No. 25°C 35°C 40°C 45°C 50°C
Aspergiilus candidus 5-20 PDA |58, 6.0, 6.0(6.0, 6.0, 6.0|2.8, 3.0, 3.5[0.4, 0.5, 0.6 | 0, 0 , 0
LA, japonicus 5-30 PDA |5.5, 6.0, 6.0(5.8, 6.0, 6.0[0 , 0 , 0 0,0 ,0 00,0
A. niger 5-38 PDA |45, 5.0, 5.0|6.0, 6.0, 6.0[3.2, 3.4, 3.5(0.9, 0.9, 1.0 0, 0 , 0
A. ochracens S5-61 PDA |4.0, 4.0, 4.0|0.8, 0.9, 0.9|0 , 0 , © 0,0 ,0 00 ,0
A. versicolor 5-114 ([ PDA 1.7, 2.0, 2.0|1.0, 1.3, 1.3/0 , 0 , 0 0,0 ,0 b0 , 0
Aurepbasidium pullulans 5-29 PDA 1.2, 1.3, 1.3(3.2, 3.3, 350 , 0 , 0 0,0 ,0 0, 0 ., 0
Cladosporinm sp. 5-55 PDA|3.0, 3.0, 3.0|0.1, 0.2, 0.2|0 , 0 , @ 0,0 ,0 9,0 , 0
Coelomycetes S-64 PDA | 4.0, 4.0, 4.0|4.5, 4.5, 45|0 , 0 , @ 0,0 ,0 0, 0 , 0
Coelomycetes 5-15 PDA (4.2, 4.7, 4.8|1.0, 1.0, 1.3[0.5 0.5, 0.7/0 , 0 , 0 0, 0, 0
Eurotium amstelodami 5-169 |MY20(2.7, 3.0, 3.0|6.0, 6.2, 6.2(0 , 0 , @ 0,0 ,0 0, 0, 0
E. amstelodami $-210 | MY20i2.5, 3.0, 3.0|6.0, 6.3, 6.56(0.4, 0.4, 0.5|0 , 0 , 0 0, 0 , 0
E. chevalieri S-105 | MY20 4.7, 4.8, 4.8|3.0, 3.0, 3.2(0 , 0 , 0 0,0 ,0 0, 0 , 0
E, chevalier 5-204 | MY20|4.8, 5.0, 5.0[6.0, 6.0, 6.5|0 , 0 , 0 o ,0,0 0, 0,0
K. herbariorum S-40 |MY20(5.0, 5.3, 5.372.4, 2.5, 28|10 , 0 , D 0,0 ,0 0, 0,0
E. herbariorum S-43 |MY20 (6.0, 6.0, §.0]2.0, 2.3, 23|10 , 0 , 0 0,0 ,0 0, 0,0
Fusarium equseti 5-68 PDA|[5.0, 5.0, 5.0(2.2, 2.2, 2.5(0 , 0 , O 0,0 ,0 0, 0 , 0
Neosartorya fischeri var. glabre | S5-107 OA |5.5, 5.5, 5.8| »8, >»8, >8| >8 =>8 =>8|4.4, 5.0, 5.0| 0, 0.2, 0.3
Penicillium citvinum 5-71 PDA|1.6, 1.8 1.8|1.6, 1.6, 1.6{0 , 0 , 0 O ,0 ,0 0, 0 , 0
P expansum S5-47 PDA 2.7, 2.7, 2.7]3.0, 3.0, 3.0{0 , 0 , 0 o .,0,0 0, 0 , 0
Pestalotia sp. 5-58 PDA|[>8 >8 >80 , 0 , 0 0 ,0 ,0 o ,0,0 0, 0 , 0
Fithomyces chartavum 5-2 PDA (3.5, 3.8, 4.0(0 , 0 , 0 0,0 ,0 a0 ,0 ,0 o, 0 , 0
Podospora selosa 5-37 OA (3.0, 3.2, 35(1.8, 2.0, 200 , 0 , 0 a,0,0 0, 0,0
Trichoderma sp. 5-65 PDA|>8 >8 >8|>8 >8 >80 ,0 ,0 g ,0 ,70 0, 0, 0




lus, Penicillinm MBOEBEERESbLD TRV IL
REEL T3, SROBEBRCBEWTY Asper
gillus B3 X U Penicillivm BT AR 255
BEERAN=THDI Do, HEIINGD
TN TDRIREC L > T—RICFERESRTHD &
Ezohb,

YT ¥ A 5 Aspergillus BOHIRENFHLH
H e L TERRY D & AR OISR R X
W EEEEE UTRAL, RERCREELELD
LHEEL T 5, SEORERR TREERMBHIFIC
B s i Eurotium BILRELAC, BETUOF
% T T—EED T 2 55508 ¥, REHES I EE
L 6% A%BICix105~1004 — & — 1 E LELE e &
RSB, IO L IZEREEFRTIRINET
v DD b Aspergillus BOEBIC DWW TOHNLS
OHBMEL LI EHRBLTWHS,

& 5T Aspergillus B ¥ L U Penicillium B O %
HERZEL T A 2 F Y OfE e Rk
e, FHII LY A 4 H i D T aflatoxin

(AR £ERC L 2FEROFELREL, YA
VEREH LD BN 2R A flavus T DWW T
AF SR EED T b, 7 MREFEISHHH
BoLREHRRE2BATLAENSY 1 A flavus32
¥, A. versicolov23tk, A. ochraceus11i¥%E53BEL,
w43 FyUEERPRELES, BE ST
st A favus 1R AF EESE2RH L &
WEL T3, EFLFRIETO®RINESY, JET
5%, Lutomski 5k - Tk ah, EEPELRT
% Aspergillus BOTIZE <A a b F v EBEET
LEEERRENFEL TWA I EMEHEAT
%o B, MR SS REEERRIC AF £EM A
parasiticus %R LUERECC, EEI00%FHET T
AF DEFERFENIER, bv=y, Vuday, I
IYBOTAFOEERRUL, £ROREEE,
FANBERETORGECERRWEL TWa, &
EOHRBEREICE T b RBRBEIGEC Aspergillus
BTt A. ochraceus, A. versicolor, N, fischeri var.
glabra, Penicilliwm BT P. citrinum 28~ 4 2
bR OMESGEES N AEEMNRT S
THaOT, FEEETHRBSEE LRI D%
mEEEMADEEE DN S,

M, BFEEEOBRSENS A5, BEWEC,
BEDB%FEETO 22 AFRFICL->T, EROERE
DB LS RBRERES IS OEBOAET
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FELRWRBLEMTE X5, SHERDEE
BRI R TIE A, niger, A. candidus, N. fis-
chevi var. glabra ZEH ECRACCTEE TE
(R BB L 22 &7 Ewrotium RO BEED
355 E. amstelodami (No.S-210) ¥E%Bg i HE
BEIZACCTEB L b o e, RERBROBRS S
FAR S e B (43E) ETHIEL TWwh I LR
Doz, TheDI ENEERIEELTWS A
B ORHE L UREFERICRE, BEFOHEL
ERERGOEHCEEOEE, HAUORER YEL
DEERMEECESE L TWwEI LD EEZ NG, &
B, Moreau” FEEICHEL T A glaucus BEEDHR
FHRERIZFO I T (18~27C) L H4ET

(10~33°C) THER L Z L H2EFHL T, &
B L 5 REEEGT T Ewotium BWEE LT
PITAEFE UL e BIREY, 2, SHEHOFR
WERO LS WIFEEEO Ewrotiwm BAESEE 4 o
oD T 0D s EE T D EF I N
B, LiedoT, IO RIFEERREOCET %
DOERENIC & - THIEES 2 © L i EEORTF 5
ENH D EEbILS,

Ed b &
1) R ORRMIRRDRREBRIE Y v /v
ava, Yavy &R0 100CFU/g # "L EE
WORRBENC R I N T W,
2) SEOWREBETRTOS>HEAIR, TTeEH9
Bt & huiz, 70 5 BT Ewotium B, R5E
SEETIT Aspergillus |8, Penicillivm BWEET
HHhzTOWRS L FEIZT-ELI.
3) HBBFERCEAELEES SRR I
R1E 2 4 AL B E L CEP L, BfE7 o
FIIFEEME R Ewroltium BB E 2 DHE S il
BRI i,
4) EEEERBRCBW THEM2F L4 CRLLE
THEE L I8 Neosartorva fischeri var. glebra,
Aspergillus candidus, A. niger © 3EHRTH H »
TNy Aspergillus BTH o712,
5) EFICEEL TV AFHEFOET 2 IMEERE
& o THIET 2 Z L EEEDRFCHRAS DS
R RIRYirY oY (A

z #F X MW
1) EERR, f: EFEEHERTZEERRECD
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HIERRE (BA60ERE)
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Measurement of Air Pollution by Monitoring Stations (1985)

Taizo NAKAYAMA, Toshikazu HAMANO,
MasaakiNISHIKAWA, and Kazumi YOSHIDA

i L » &
ARETIXEEFGEE L D GENEER W & 52 REE
BOESHAERIAL, BIS3EECR T VAT VA
FARBATIEEHASIOEER > TE e, H
HEERKIZAED D, MBREFRRERCTNT
CESTF LV A—F{LENT WS, K THEMN60E
HOHEBROBMEC DV THRET 5,

MEREDIER

HIE B ORBERRE—REEAREER (BAT—
WARE) 37F, HEhEH LT ANER (LITEHk
B) 5BEzoTwb, wBEEToBasr—K
AERrEHROBER L > TV A HERDHA
ERBRANF R TWwd, 2 OMCHEA A
PRIELTVLAEREN 4FHREs L THE, HE
EHZSEE LY BETEPERRLY (NOY
R L, BENERRERER A (DUST) 25
SRR E (SPM) @R EE L,

woE % R

# 1 CREEEFESRRE R 2, FREAIERER
H—REREFE2—1, #2—2, £2—31,
BHER A2 # ST LI, EREFELE—RRRESE
FA4—1, F#4—2, F4—-312, HEFREES
—1, #h—2mLi,

1 Z@bmE

FEIEHYEIZ0.003~0.007ppm OHEFECH D, KE
OHE FH0.005ppm FIEICEDL T b, REHE
HEDE RT3 B AR T ik 1 bFRE D BRI AR
(0.10ppm LAF) 82 R BEM®A (7

), % R EHETRE (38R, AHS (1ERD, 1t
SRR (1R 0 4FTHD, FiHVEME
OBEREYE (0.04ppm ML TF) 2B RRRERTE
A (2 BR) Thot, BREMEETOREREEER
KoOWTRPEEBDHEROREAAZTET 5
THEOREFEOFE LRI TVLILOLAEESR
2, o EERIC DV TR RIS SO L L
BIcEWETICh D, BERBROBEEDXIUE
FBEETHLILLOTORERZTI TWEHLD
LHERlE 0D, REIFFR TR s N TORER TR
BEHELER L, BEMCEEEZWTH S,

2 FERUA

SeELE I £ B WE AT, ThicDwTIEERE
EHEL v, EESMER0.019~0. 035mg/m® TH-H
EROERIZ0.028mg/mPTH o Fr, BERICITHE
EnTH b,

3 EfERTRME

SR TRER TR THELTHES, #RR
AT, 7EEE, HEMRATRURRRNEHO 4R
Tit SRR L D EIEL, B, BEMEETK

£l BEREXEBES KR

woE oA | meEk) 5L ﬁ;; ;;;&
— F b W OE 36 36 3z 4
S TRE | 7 7 1 6
—E b E | 36 % | %6 0
EalE S 24 24 0 24
w5 5 5 0
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RI—1 —HEEEXJIACAINERR (£ 1#H)
— B ok O — Bt 8 = = it £ #
(80,) (NOY {(NO,)

Bl 7| LEM L BV | g g | 1MHE | ATH | 2 g | 1EM | BEY

R WERE L . w o |82 wo|® o wo|l o

O g | som | YO B | oso%im | 9O mam | esvie

{(ppm) | {ppm) | {ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)

HEHREN | 2R AEIRE ¥ T | 0.008 | 0.141 | 0.023 | 0.006 | 0.290 | 0.031 | 0.011 | 0.091 | 0.028

WEH A M OB| £ | 0.005( 0.142 | 0.013 | 0.005 | 0.186 | 0.026 | 0.009 | 0.048 | 0.020

] B | AT | 0.007 | 0.092 | 0.015 | 0.006 | 0.166 | 0.023 | 0.011 | 0.069 | 0.023

" R ORER AT M T 0.005 | 0.129 | ©.019 | 0.006 | 0.070 | 0.017

KEW | RAAEEZHR & | 0.005 | 0.079 | 0.016 | 0.005 | 0.209 | 0.022 | 0.008 | 0.062 | 0.021
NI 4R oy | 1 WM F | 0.004 0.058 | 0.010

50| & & EA| & | 0.005] 0.071 | 6.013 | 0.006 | 0.279 | 0.033 | 0.008 | 0.057 | 0.023

W WT RS Mo ¥ B s 0.005 | 0.077 | 0.022 | 0.004 | 0.123 | 0.016 | 2.007 | 0.061 | 0.020

B3 WY | R NI 0.004 | 0.068 | 0.016 | 0.004 | 0.225 | 0.020 | 0.005 | 0.045 | 0.014

7 i 0T ok Bl 0.004 | 0.064 | 0.009 | 0.002 | 0.054 | 0.007 | 0.004 | 0.028 | 0.011

KEAFET | B il 0.004 | 0.065 | 0.009 [ 0.001 | 0.014 | 0.002 | 0.001 | 0.021 | ©¢.903

n % L Ri o2 0.003 | 0.032 | 0.006 [ 0.001 | 0.073 | 0.003 | 0.003 | ©.030 | 0.007

6 ¥ T | = 0,004 | 0.059 | 0.012 | 0.001 | 0.022 | 0.003 | 0.003 | 0.034 | 0.007

" (EE i N 0.004 | 0.080 | 0.012 | 0.001 | 0.014 | 0.001 | 0.002 | 0.015 | 0.004

KEU|X A B| 0.004 | 0.056 | 0.009 | 0.001 | 0.019 | 0.002 | 0.002 | 0.027 | 0.006

REFH | E R OB| v 0.004 | 0.083 | 0.011 | 0.001 | 0.017 | 0.002 | 0.002 | 0.020 | 0.004

o g BT | a0 loow 0.004 | 0.057 | 0.009 | 0.001 | 0.009 | 0.002 | 0.002 | 0.016 | 0.004

” R 0.004 | 0.057 | 0.011 [ 0.000 | 0.008 | 0.001 | 0.002 | 0.024 | 0.004

RBWH| = & B | 0.004 | 0.046 | 0.008 | 0.00c | 0.008 | ©.001 | 0.002 | ¢.023 | 0.005

S R T &M W R A B | 06.009 | D.161 | 0.03¢ | 0.004 | 0.088 | 0.012 | 0.010 | 0.072 | 0.021
C/ N T A = B 0.003 | 0.077 § 0.007

£ 2 W | fE= MTIZEM| % | 0.004 | 0.059 | 0.010 | 0.003 | 0.108 | 0.011 | 0.005 | 0.047 | 0.012

HHE | H M RER 0.003 | 0.065 | 0.007 | 0.007 | 0.347 | 0.068 | 0.006 | 0.038 | 0.014
AR | & | | 0.008 1 0.09 | 0.016

” #H W 0.004 | 0.055 | 0.010 | 0.009 | 0.340 1 ©¢.0290 | 0.010 | 0.063 | 0.022

Y x B 0.005 | 0.069 | 0.010 | 0.008 | 0.095 | 0.017 | 0.010 | 0.070 | 0.024

4 =} | 0.006 | 0.081 | 0.013 | 0.010 { 0.261 | 0.034 | 6.013 | 0.083 | 0.026

# # » @| & |0.003] 0.052 | 0.009 | 0.001 | 0.136 | 0.003 | 0.003 | 0.068 | 0.006
Vi A 5 n 0.005 | 0.077 0.014

” i Ao 0.004 | 0.085 | 0.014 | 0.001 | 0.029 | 0.003 | 0.002 | 0.040 { 0.004
TEEENT | I E S| ¢.003 | 0.102 | 0.008

AMERET [ ANMER AINER| 0 0.003 | 0.049 | ©.009 | 0.001 | 0.080 | 0.006 | 0.003 | 0.027 | 0.008
e 2 BT | K Blow 0.004 | 0.057 | 0.012

=3 i el T W 0.007 | 0.061 | 0.016 | 0.022 | 0.449 | 0.071 | 0.025 | 0.096 | 0.043

# Ny BE B T 0.010 [ 0.080 | 0.018 | 0.011 | 0.197 | 0.033 | 0.014 | 0.087 { 0.030

H FRo#L oAb 2 4| fE | 0.006 | 0.057 | 0.011 | 0.005 | 0.370 | 0.031 | 0.011 | 0.086 | 0.030

» P b A @ | 0.006 ] 0.079 | 0.016 | 0.011 | 0.274 | 0.044 | 0.025 | 0.07L | 0.032
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2 % B L W 2o B U A R
(NO+NQO,) OEEELE)
T |1 EM BENE| g ey 155080 | P BEHO 1FEE
o |o®m T o 2 % |0-06ppm w1 | 2R LR
‘ B ) [M] s BIAL (RS E BEo
2 M8 BB |0 % fu || NOHG, ORFME | BN | 5 g & 7
{ppm) (ppm) (ppm) (%) {mg/m®) | (mg/m®) | (mg/my) (B) (ppm) {ppm)
0.017 0.354 0.058 63.8 =
0.013 | 0.212 | 0.044 64.7 P
0.017 | 0.199 | 0.046 67.0 33 0.090 | 0.041 »
0.011 | 0.199 | 0.035 53.8 »
0.013 | 0.252 | 0.043 63.0 0.032 | 0.444 | 0.087 12 0.073 | 0.037 ”
0.031 | 0.464 | 0.077 71 0.083 | 0.046 »
0.015 | 0.320 | 0.056 58.1 P
0.012 | 0.173 | 0.036 65.7 P
0.010 | 0.251 | 0.032 55.5 0.026 | 0.242 | 0.064 8 6.075 | 0.034 )
0.006 | 0.069 | 0.017 65.8 0.025 | 0.265 | 0.063 13 0.070 | 0.037 "
0.002 | 0.035 | 0.004 69.0 6.022 | 0.160 | 0.054 50 0.083 | 0.044 »
0.004 | 0.095 | 0.009 72.5 0.022 | 0.159 | 0.056 34 0.076 | 0.041
0.004 | 0.050 | 0.009 68.9 0.028 | 0.193 | 0.076 6 0.066 | 0.038 | 7
0.002 | 0.024 | 0.005 76.9 0.023 | 0.15¢ | 0.065 9 0.081 | 0.040 ”
0.003 | 0.039 | 0.007 68.4 0.021 | 0.138 | 0.056 i
0.602 | 0.036 | 0.006 69.9 0.020 | 0.154 | 0.054 5
0.002 | 0.022 | ©0.005 70.8 £.019 | 0.162 | 0.049 n
0.002 | 0.032 | 0.005 86.3 0.022 | 0.189 | 0.060 17 0.690 | 0.042 »
0.003 | 0.026 | 0.006 82.4 0.024 | 0.185 | ©.059 »
0.014 | 0.121 | 0.033 70.3 | 0.034 | 0.38% | 0.092 |
0.035 | 0.355 | 0.086 i
0.007 | 0.132 | 0.024 62.9 0.024 | 0.432 | 0.058 7 0.060 | 0.038 "
0.013 | 0.362 | 0.073 46.1 0.031 | 0.464 | 0.096 33 0.085 | 0.042 »
0.028 0.251 0.062 1 0.070 0.021 [4& i & 7
0.019 | 0.372 | 0.051 55.0 | 0.023 | 0.252 | 0.057 10 0.076 | 0.035 ”
0.016 | 0.149 | 0.039 66.4 0.024 | 0.318 | 0.066 17 0.072 | 0.038 y
0.022 | 0.278 | 0.060 56.7 0.024 | 0.240 | 0.054 31 0.099 | 0.039 n
0.004 | 0.161 | 0.008 68.4 0.026 | 0.135 | 0.057 25 0.075 | 0.042 | A &
0.032 | 0.210 | 0.065 13 0.073 | 0.042 "
0.002 | 0.069 | 0.007 71.3 0.026 | 0.195 | 0.061 32 0.083 | 0.045 »
0.024 | 0.144 | 0.055 P
0.004 | 0.081 | ©0.012 68.9 0.026 | 0.261 | 0.062 37 0.077 | 0.044 P
0.026 | 0.540 | 0.065 P
0.047 | 0.538 | 0.110 53.7 0.031 | 0.275 | 0.077 1 0.063 | 0.025 |& &
0.025 | 0.235 | 0.061 54.9 | 0.081 | 0.256 | 0.066 2 0.072 | 0.036 ”
0.017 | 0.390 ! 0.050 68.2 0.027 | 0.358 | 0.072 44 0.079 | 0.043 P
0.026 { 0.325 | 0.072 58,4 0.031 | 0.361 | 0.088 47 0.082 | 0.043 P
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7 —EbR®E
HERSBTHER2T>Twa, BFHER
1.8~2.2ppm Th -7z, FEEME (8 FFHEITFHE20
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Measurement of Qdour by Sensory Test (Report No. 5)

Yasunari UENOQ, Yasutaka NAKAMU.RA, Masaaki NISHIKAWA,
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WHRPEE 1HERL R CREMBE LT L Z2 F x B
Tﬁo,m%%ﬁwﬁﬁfkﬁﬁfhéﬁﬂk%i 1) HE¥FEREL, it RIGEMENEWRATER, 26,
HEIIWH LI Ldbhhsd, 124~126, (1984)
%ﬁ%%#%&f BYE L THRE R
RUBEIE S HERFEHIC L o THLRERSHIG T X
B
K2 #FHOIZHs I 3 B85 HE %R
DR B R OB A ¥ OE (ppm)
oW, B oo oA | AXRER| VT | NERE FESNTR I —Fidt | b AR
#mH s | 5000 o | RS IR sy
B A 1D| S61,1.27 811 <0.01| <0.005 | 0.035 | <0.005| <0.005 | <0.2
A LFRALHDE
L i SiLEL Mok fV) S61.1.29% 55 | <0.01| <0.005 | 0.006 | <0.005| <0.005 | <0.2
B UIREENE | & A 10 fl1| S561..1.28 230 | <0.01| <0.005 — 0.047 0.007 1.3
EigiLEEEE | S61, 1,29 55| <0.01| <0.005 0.006 | <0.005| <0.005 | <0.2
C TFrMBE | H 7 5 | S611.29 13| <0.01| <0.005 | <0.005 | <0.005| <0.005 | <0.2
#w o oY) S61.1.27 550 0.45 0.013 | <0.005 | <06.005| <0.005 | <0.2
Tk ALEE
B S RY M| S61, 1,30 41,000 6.9 0.49 0.072 1 <0.005| <0.005 | <0.2
D FrALeg
oD i fi | S61. 1,30 550 | <0.01| <0.005 | <0.005 | <0.005] <0.005 | <0.2
E TFaaiEs | st | S61, 1,28 310 0.23] <0.005 | <0.005 | <0.005| <0.005 | <0.2
Zwdh—fn| $61, 1,30 970 | <0.01| <©€.005 | <0.005 | <0.005{ <0.005 | <0.2
F BigEnssg
R THERBW | S6L 1.30 170 | <0.01| <0.005 | <0.005 | <0.005| <0.005 0.4
G eIy Zowrkh—{t| S61, 1.27| 5.500| <0.01| <0.005 | <0.005 — 0.009 | <0.2
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Eln =|nsumm B W E N E & R ;gg
P larw # A A (Y PIBT i LR R B (opm), [ | PR (5) %
612 |8 & B B ( 3,600 — EERWE - ( 310 ) 91.4
L
E| K
7oroe = 7(<02 ) > — |- (<02 ) —
K . PUAFLT S| 0.057) - - (<0.005) 94.7LA L
7 7 .
n #od A& #| 13 [ 823 |- 0.23) 82.3
A AFENARTT Y| (0.014) — - (<0.005) 85. 700k
Bk A F o] (<0008 - [ — |- (<0.009) —
SE AL A F | (<0.005) - - (<0.005) —
kS HO& RO E|(230,000) — BAERE R — ( 970 ) 99.6
A
2z
7ovo® = 7 (1) - [BEE] > (<02 ) 9.6 1:
7 bUAFATEY [ 99 ) - = (<0.005) 99,944 I
Fl o Bodb A [ 11 ) - [e9akE] > (<001) 99151 I-
AFRANKTI Y| 0.39) — - (<0.005) 98. 75 L
!
. WA A4 F | {0.13) — [96.280F ]|~ (<0.005) 96,280 I-
. SEide A F o | (<0005 [ — |- (<0.009) —
Ll 61 | A & # B (L7000 — EHBR - ( 970) 90.0
a| e
WL
) 7oy o® = 7oz ) 0 |- 04 0
ﬂ PO AFLT Y ( 6.04) = — {<0.005) 9641 -
At
Bk oAk #|(o0.02) - ~ (<0.01 ) 50.084 L
B
AELALAHT S [ 0.006) — — {<0.005) 16.751 L
"
o 4 F v |(<0009) = — |- (<0.009) —
“H A P o] (<0005 - — ] (<0.009) —
614 2R W B | (410,000) — HABE B B — ( 5,500) 98.7
1 A27A 9.7
G| 7~
7 ovo® = 7|25 ) = [92klkE] - (<02 ) 9.2 b
a7 FUAFAT IV (82 ) o [89.88E] > ( 0.009) 99,951 I-
I o ok (<001) =] — |- (<0.01) —
- KENALDTIY | (0.35) - = (<0.005) 98.6L1 I
]
B oA F o 012) - — (<0.005) 95,851 E
SEin A F A 02 ] — ] =) -
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Measurement of Offensive Odour in Nagasaki Prefecture
(Report No. 14)

Yasunari UENO, Toshikazu HAMANO, Yasutaka NAKAMURA,
and Masaaki NISHIKAWA

L & (= 77 b RE99.0~99.9% (F999.4%) 1HEAKIE
FEFIS64 8 Aserk L 7: GlgE i 1o + EHL R 297.6~99.9% (71499.1%) TH -7z,
Maak O W EEREE A ERTA L, RREH FogE TRAMBE S 5 & FITRYGH 22 TE D 3
B2z exAME L THEERTT- 1, BEMROELHE TR w o s Bbiti,
SRR 8 2 EORERE (19~42%FH
HOE A FE 32) L EEAEIFHT E b EEl - T, B EHIE410
FWENBFIELOEBOTH A, Y EETH I,
2 BEMERRE
AERBBERUZ E BRYHEIREEOMEREERIORT, FEDOH
1 ERBRA BRIV INEROTEZTE M) AFATE
REBEOHNEERE2E 2 10RT, HEOTRAE > 95%E kR RiE A, #F OB L FET A
£1 REAZE
#A A H g #OR A X HAETE OH B I OM
o JF;&E‘ (7"5:/ [ ?‘%ﬂc) = b ﬁé_ HH(pOE=5 A 8 H)
BOE R @@%20f7>hﬁﬂ) s m B ﬁ@ﬁwmﬁﬁwa)
St R E H60E 8 H22)
BERYEIREEE [l *t # a5 o 47 | HERIHA(60E 6 H19H)

®21 RERERENEHER

TF M EER| 7,300 17,000 41,000

TI b AER 73 23 310
(99.0; 199.9) (99.2)

ok JE R 55,000 230,000 55,000

ok B R 97 31 1,300
(99.8) | (>99.9) (97.6)
o B ALK 69 55 410

E) Ay o NoBFERBREN T B IRER (%)
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xR BEHEERENERR (B ppm)
miA® 300 wara Zatxra 7ve=y  BVIT
>35>} B & 0.20 0.68 0.0086 0.032 41 0.78
- 0.0013 0.0034 ND 0.2 0.037
77y P LER ('99.4) (99.5)  (>97.7)  (>98.4) (05.1) (953 )
Hok K OERE 0.20 0.54 ¢.20 0.10 46 11
- 0.0006 0.0028 0.0015 ND 1.2 0.022
EREAN LR (99.7) (59.5) (9.3 ) (>99.8) (474 ) (99.8 )
W B R A 0.0063 0.0065 ND 0.0020 0.1 0.0090
BOoH OE ¥ OH
0.02 0.002 0.01 0.009 1 .
(A K 0.005
BB E R <0.0005 <0.0005 <0.0005 <0.0005 <0.05 <0.0005

E) Ay o HOEFRERCHT 2 HEE(%)
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P AFAT IO TEEDRMN &SI,
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Nz, TR0 —KRIVEE FEREFLE, BE%)
Of@ERH rBbhs,

E b b))
(1) LHBREROMBEENTIEFHEVEELL
HEEPRLTB B>,

HIERBAMERFOI0E B EOERIE
ETah, BEEYWHRELATVLANLL TS K
PrYAFLFTIYEDOLWTIRARBOERES
ZZ Tz,
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& = iy

i

1) R¥FE—, i RISERELELNENRATW, 25,

103~~106, (1983)

2) fEEFEERG, M RIGREELFTFRAR, 26,

140~142, (1984)
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ReETYamERE (583 %)

SRR - tE% R - B BiE
HE A= AEH &EF
Loading Weights of Air Depositions (Report No. 3)

Kenichiro YOSHIMURA, Yasunari UENQ, Masaaki NISHIKAWA,
Yuji RIKIOKA*, and Kaneki HONDA*
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1 BMRRE

ek B2 2 e R LTz, KEBETHOS
LA L ZETE (BERTH A ki
BETEORMIRXZ2BEEN D 2, EREAEZ
21,892, 5mm, KAH2,177.5mm THAKO F7 3280
mm BBEL D 7z, FAFIEE L BT 5 E
& HIS00mm FBEEL b o, ARSI ESE - 3
IZ604E 6 A # v — 7 (F 7470, 7mm, K43636. 8mm)
W2, 5, 7, 8, YHMEL, XMHDI12H, 6l1E1,
2R hnoi, 8 BREASHE (k41
|, TERI2ME) AL, RBSEEYNERE LR
FRICEWMOREIZ D o798, 60 8 F LaicfE
VBEROEEDFEEIT L 5 K ILKOBIKITLHAE
TH AT,

2 A rEsOBTE

AF OB RETEYR2-1, 2-2, &4
RSO E (1244 v 0aE) w5 2GR
HRNZER3-1, 3-2mLiz, BTERBETIR12
1A DETHROEH Y [HBETE] 3,

(1) EFHBETELCA A > IFERT

EEOBE TR EL7 4g/mt &£, Kit14.6g/
mETHDREH2N0%FRE S - 0, BTEEY & i
Y5 AR SEENS BES <, AFIZIEZR
MEORTETH-> ., (FIEEIZRELE.6g/m
£, KF14.1g/nf - )

AFAPHOERET R 3, EERBETESD
BEAX OB ER4-1, 4-200F 0, &
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Na*id 2 g/mt- EL LOBE T TH -7z, fllod 9 4
A g EL3AF Il ninTng 1
g/nt - FHIBROB T TH -7z, MiMiS & & IFEY
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T7%, RANTA%), IR THEE X D {3
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WRLIGE D IZEBE T A 4025 Ca’t, Mg,
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(B T mg/m’)

Ry | A4 pemsEnl  5A 6 7A 8 A 9fi| WA| uH| 128 |mRevES 2R H| A& G
H* 218 1.4 6.66|  0.56 0.91 1.82 2.65 1.83 0.41 0.7 1.05 137 3.5

SO | 914.15| 793.58| 450.07| 107.93| 409.81| 252.82| 546.94| 463.96| 281.41| 280.64| 293.63| 375.73|4.370.67
NO, g2.10| 0.8 | eusT|  mes|  60.71|  60.730  ST.T3L 9449|7237 5987 108.84| 124.95( 928.62

s | o 198,00 | 220.99| a03.81| 276,00 983.39| 174.42| 547.17| 956.65| 396.99 | 669.50| 609.80| 226.67]5,746.61
NH," 6.9 2.00 8.00|  0.00 9.18| 12.99| 285.43| 19.99 6.35| 32.331| 33.35| 67.04)| 493.82

u | Ca ol anml osnag|  1817] 4ngs| 21.44| 3AL| 5269 64.00|  49.65| 4419 B0.TA| 533.68
wooMg 1548  23.52| 20.91| 18.95| 7058 13.42| 44.6T| 65.25) 35.53| G6.50| 43.34| 26.08| -438.18
# ) K 1050 18.42| 17.8| 10.14| 21.09 B.3¢| 63.97| 41.38| 42.95| 24.63| 30.46| 26.56] 315.31
% Nat 106.96| 179.83| 212.54| 150.39| 573.361 100.39| 331.60| 527.18| 241.86| 409.71| 340.65| 124.023,298.49
= Fet 0.59 5.11 5.4 .00 0.13 0.5 1.18 1.27 3.80 2.19 2.50 4.04 2838
Mn# 0.89 0.63 038 0.00 0.21 0.00 0.48 0.1 0.92 0.86 0.60 0.95] 6.87

Al 1.51 3.4 3.0 0.00 0.78 0.00 .83 0.3 1.23 1.24 1.04 2.4 15.09

Ao 3| 760.51(1.488.44 | 1.253.81 | 613.83 | 2.180.48 |  643.90 | 1,702.88 | 2.228.43 | 1,149,02 | 1,587.83 | 1,509.54 | 1,052.50 | 16,190.27
BOF [01,023.83) (530.30) (887.70)  (4D.100[(1,367.85) (740.74) (261.46) (449.40) (516.24); (485.36)( (761.97)(1,010.07)|(8.076.20)

| Car 3.20 2.46 1.3 0.42]  13.69 8.96 1.%9 1.72 3.02 1.81 1.91 1.82|  46.68
aé& Mg 6.28 2.4 344 1.04 2.72 1.04 2.02 2.9 2.90 4.33 406  9.58] 4317
g | K 5.57 2.49 2.3 0.23 2.08 0.88 1.21 1.68 2,55 2.62 493 8.3 M.y
Wl Nat 2.3 1.36 3.45 4.9 8.25 4.08 2.0 1.2 1.3 2.3 3.46 1.0z 35.28
| Fer 26.04|  18.64] 18.05 g.52|  27.00| 17.85 655 16.28| 13.53| 13.92| 20.90] 3.7 214
,‘gﬁ Mn# 0.8l 0.2 0.19 0.0 0.33 0.16 013 0.18 0.18 0.18 0.30 0.3  2.66
*;5; Al 75.571 38.8501  57.80| 52.00| 89.13|  86.42| 7T.58|  52.64| 54.48| 48.3¢|  57.31| 106.08| 811.03
SOz | 1223 82471 8860 | 63.34| 143,160 116.19| 95.06|  7AG9| 78.0Z| 7358 |  92.17( 158.99 | 1.195.30
g $92.7% | 1570.91 | 1,362.41 | 670,17 2,323.64 | 763.00 | 1.798.84 | 2.305.12 | 1.227.04 | 1.661.41 | 1.601.71| 1.221.49 17,385.57
F1—2 FARBERBIIIZMABo0ABRTE (KH) (BT mg/nt)

Pad | 44 e 5 6 H 71 8 H 94 16H 114 127 [RneLiELN 2R 3N &G
H* 1.65 5.34 6.9 3.3 §.97 4.3 4.10 1.28 3.50 3.56 2.41 281 463

SO,- | 354.52| 563.44| 534.08| 185.50| 219.031 d62.37| 30674 303.14| 271.92| 329.66| 234.04 420.44 | 4.274.88
NO, 94181 136.41| 195.86| 52.26| 36.29| 109.35| 93.58| 77.321  0.71|  8L75|  55.85 |  90.701,024.28

v C 145.63| 160510 306.70| 243.51| 424.36| 228.88| 618.00| 332.67| 386.60| 701.34| 368.28| 186.09 | 4.311.78
NH, .27 7eee| 4348|1520 16.94] 2721|1960  29.14| 2116 2055  18.71)  10.27| M5.15

w | G .00 65.44|  63.72|  30.3|  28.62| 6287 36.01| 35.11| 40.68| 68.34| 48.89| 7R.78| 610.79
7| M el 1wl w69 15.78| 3181 16.53| 4107 3232 49| 5226 2479 18.58| 301.23
Bo|OK 13.06| 20,78 40.34|  17.76( 12.65|  12.13|  13.141 1376 1316 2050 8.00] 13.72] 199.01
?ﬁ Na- 565  62.86| 149.78| 126.05| 223.880 105.15| 32276 263.46| 162.79| 392311 176.94| 83.09|2,140.60
“ | Fer 1.66 4.50 2.01 0.17 0.00 3.3 1.42 2,33 3.23 165 1.95 581 33.21
Mn* 0.96 065 0.4 0.17 0.00 0.00 0.33 0.41 0.51 0.7 0.57 113 5.74

AL 2.02 5.79 331 0.17 0.00 1.07 2.72 1.8 2.81 2.2 1.17 41671 21.79

v | 794.3011.130.56 | 1.291.18 | 68%.22 | 1,000.74 | 1,023.29 | 1,552.47 | 1.202.76 | 1,008.56 | 1,676.91| 936.60| 916.19 | 13,320.78
BFen | 721 08| (329.87) (327.91) (546.12)(2,303.65)[(1.358.81) (573.25) (401.86) (743.85) (B13.48)(1,012.42){(1.579.78)|(10,894.08)

| Ca 1.23 7.8 L3 1.% 508 11.10 2.83 1.26 3.58 1.82 2.24 2.66| 40.69
95 Mgt 1,94 1.66 L6t 1.48 3.5 2.06 1.84 251 371 5.99] 435 9581 429
g K 102 2.02 1.68 1.54 3.02 1.95 1.14 1.68 2.1 1.87 3.81 9.07|  35.01
ol N 1.77 1.56 1.43 1.97 §.23 5.9 271 2.3 2.78 2.61 2.2 209  37.00
Bl Fe 9375 | 1254 1017| 16.08| 54020 2896 15.79| 18.3¢|  18.44| 31.36| 35.68 47.381 313.51
‘;{?, Mn®* 0.28 0.16 0.13] 0.2 0.55 0.3 0.18 0.23 0.23 0.36 0.48 0.59 173
| A 5.3 40.36] 4772 48.3¢|  96.25|  74.38|  a3.62)  s0.62) 6677  7FA37|  90.73| 112.84| #32.32
O PN 9.31| 69.78| 65.00| 7080 172.50| 124.75| 78.11| 87.02| 97.80| 122.381 139.38| 184.41|1.306.42
&t 888,61 [ 1.200.3¢ | 1.356.27 | 75011 1.173.24 | 1.148.04 | 1,630.58 | 1,379.78 | 1,105.36 | 1.799.29 | 1,075.98 | 1,100.60 | 14,627.20
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RI—1 BAF-OHBETERCHEDZIEE (RR) (%)
S, 60 5. 61
I E 4 H 5 6 7 8 g 10 11 12 1A 2 3 FE M
H+ 0.24| 0.73| 0.50| 0.08| 0.04| 0.24| 0.15| o0.08, 0.03| o0.04| 0.07] 0.28] ¢.19
50,2 35.19 1 50.52 1 33.53| 15.94| i7.64| 33.13! 19.20| 20.13| 22.93| 16.88] 18.33| 30.76| 25.14
NO,- 6.96| 5.13| 7.42| 5.42| 3.00| 7.96| 3.21| 4.10] 5.98| 3.60| 6.80| 10.23! 5.34
Cl- 19.95 | 20.64] 30.07) 40.76| 42.32| 22.86, 30.42! 41.50 | 32.35| 40.30| 38.08 | 18.56| 33.05
NH,* 0.78( 0.00| 0.00| ©0.000 0.40| 1.70| 14.76| 0.87| 053] 1.95| 2.08| 5.49] 2.61
Ca®* 8.22| 3.19| 2.57| 2.01| 2.37| 3.98| 2.32. 2.36| 5.46| 3.10| 2.88| 6.76| 3.45
Mg+ 2.44| 1.68| 2.11| 2.95, 3.15| 1.89| 2.60| 2.956| 3.13| 3.66| 2.96| 2.92| =2.77
K+ 1801 1.36| 1.51| 1.55| 1.000 ¢.82| 3.73| 1.87| 3.71| 1.64| =2.17] 2.86| 2.01
Na* 12.25| 11.55| 16.02 | 22.94| 25.03| 13.69| 18.55| 22.93| 19.82 | 24.80 21.48| 10.24| 19.18
Fed+ 342 1.51) 1.72| 0.67| 1.17| 2.38) 0.60| 0.85| 1.41| 0.97| 1.46| 2.93| 1.44
Mn?* 0.14| 0.05| 0.04| 0.01| 0.02| 0.02| 0.03| 0.05| 0.09| 0.06[ 90.06| 0.11]| 0.05
Al 8.611 3.64| 4.51| 7.67| 3.8 11.33| 4.34| 2.30| 4.56, 2.98| 3.63| 8.8 4.77
& 3 100 100 100 100 100 100 100 100 100 100 100 100 100
KI—? BAFOHBBETRERICLSIEES (KiT) (%)
S. 61
I =] 4 5 6 7 8 9 10 11 12 1A 2 3|E M
H* 0.19| 0.44| 0.51] 0.44| 0.50| 0.38] 0.25| 0.00| 0.32]| o0.20] 0.221 0.26| 0.3
S0, 39.90 | 46.59 | 39.38 | 24.44 | 18.67| 40.27| 24.33| 21.97| 24.58| 18.32| 21.75| 38.20 29.23
NO,- 10.60| 11.28| 9.28, 6.89| 3.09| 9.52| 5.74| 5.60| 6.39| 4.54| 5.19| 8.24| 7.00
Cl- 16.39 | 14.02( 22.61( 32.08| 36.19| 19.94 37.90 | 38.61| 34.94| 38.98| 34.23| 156.90: 29.48
NH,* 5.09 6.00| 3.21| 2.00| 1.44| 3.24| 1.20| 2.11| 1.91] 1.14! 1.27] o0.93| 2.38
Ca®* B.58| 5.60| 4.80| 4.i6| 2.96| 4.70| 2.38| 2.64| 4.00| 3.90| 4.75| 7.40| 4.45
Mg+ 1.88| 1.15| 1.20| 2.01| 3.00| 1.62| 2.63| 2.52| 3.18| 3.24| 2.69| 2.56| 2.35
K 1.81| 1.89| 3.10| 2.54| 1.34| 1.23| ¢.88| 1.12| 1.39| 1.41 1.10| 2.07| 1.6
Na* 6.00{ 4.98| 11.15| 16.86| 19.87; 9.68| 19.96| 19.27( 14.97| 21.95| 16.66| 7.76( 14.89
Fes* 2.86 | 1.41| 0,97 2.14( 4.60| 2.82) 1.24| 1.50| 1.96| 1.95| 3.50| 4.84| 2.37
Mnz+ 0.14| 0.07) 0.63] 0.05| 0.05| 0.04| 0.03| 0.05| 0.07| 0.06| 0.10| 0.16, 0.06
Al 6.56 | 4.57| 3.76| 6.39| B8.20| 6.56| 3.46| 4.52| 6.29) 4.31| 8.54| 10.68 5.88
& 100 100 100 100 100 100 100 100 190 100 100 100 100
:xﬁ%w<wm&a%>
' " s
¢ 5 HEERME G
g/ m Hok
IS
5000 | 2L
L L
4000
3000 |
2000 |- M
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L i
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(33.1%7

(19.2%) 8042_

(25.1%)

Ma4—1 FERETEROSAA0EEE (RR)

CI-
ALSF )
H (5.9%) (29.5%)
Na*
(14.9%) 80,27

(20.2%)

H4—2 FEHWETERDEAS 4 OEREE (M)
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M & H120.7~2.3g/nf - BTEMLTED, 8
B, 118, 61E2 2% < &, Wl & L FEOR
TmTh-oizcds, 8H, LAV 2 HRREOHH
ZHL, FTH8HENEDAROERETRIZ2 g/
s HELETH o7, Mt aoEETED B bk
HipoTED, RAFSA LA, XKIRNWAE 1
HizE—r»e s, BT BREGHEERH 5 £
Wb Twah, SEEORBKEOELEAS L
bHEE—27 32 1BHTHD, »D&HEIF50
mm B Thra D, Bk BT
WEE DB ST =B L TRy, LiesosT
[EREZObDNE T EAT 2 TEHRE 3E 2
SRy, SHBLETAIERSEILTEY, &
RTREENTORAC X DETENS ool
AT ERDBEELHZ D FD T, ZEIEK
AREEA A < B A O U A MRBR b 2 o fo s,
KRETIHIA, KFH3 1 HE, Nat, Clos ke L
PR R A A o da,

(3) A & v HIDE TR
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Difusion Simulation of Sulfur Dioxide in Shimabara City

(Report No. 2)
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Water Quality of Honmyo River in All Through the Day

(Report No. 2)

Y oshinori TANIMURA and Masahide MIYAMOTO
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19:00] 30.4 | 204 | 035 | 7.9 | 6.6 | 80({153| 3.1 | 0.9 |0.255| o0.127
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FEREEHI800m TH D, BmAUCHERON 1 0FTH 2, TN » 1 0.55 0.58 5
0 = » o2 1.35 0.88 A 35
TGO 5 7R (54~58) DAEFIIER L. On/s MBas | 2 WL oMol %
THDHH, St1OYA D HEHMIZH0.50n/s : -
EREE LRI D o7, St 2T EBAEIMET
BEFAOBERNCEUKS A Tin2190.29m /s (2) St.2

ESt. 1L DFA0%EAD L Tz, AEER S 25 &
St. 1,2 & HZEENEA A ¢, BRI AT i o S
AL Tz,
3 K |

KREOHEFRITE 1, BOD, T-P, T-N,
MBAS OFEREORIELITE 2, HREZEB)E
2,3,4,5WRTEBNTH S,

(1) St.1

BOD [ i ¥491. 2ppm THEE L D 40% WD L
Titz, T-P, T-N, MBAS T {E 720 H
BOD & [EkE2 A RZ wh -7 SAFED O B RS
HENINEE ST s IR TH - 72,

BOD I 14 F 493 4ppm THES & D 28% WA L

Tz, T-P, T-N, MBAS O & FE4 12 k2

BOD

{ppm) .
.8t 1 (8,60, 7.31)
7.0k +;St.2( 8. 1,
O st g §.59.10.17
—— | gt 2( 10.18)

5.0F
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277,

—4, FEORAEEH~S -, BOD, T-P,
T-N, MBASAEEOFHMEARET L R, £ 31T
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BOD

{ppm) —a— 5t 1 (S.GO. 7.31)
—h— St 2 8. 1

7.0

—o—"8t. 1 (5.59.10;17)
—a-—"8t, 2 10.18

5.0}

3.0r

1.0
q

17 1020 22 1 5 780
E5 MBAS ®HRBEE

012 14

Moo hs, St.2 T BOD: T-P (y=0.74),
BOD : MBAS (y=0.90) O#EE A, IO
ks, Sto213 St 1T i o 4 iEMESE
KOFBEBE L HILD,

(3) St. A~St. B OHTERE{LEE

F4wRT LI, BODEE M 2~ 3 ppm OFf
i3 St. A~St. BRI O ITFI% T o NI, —
75, BOD #:1 ppm OFf, BbEAD o7,

3 SEAMEHEOHEMHE

. q 59 « 60%% (2 M)
Sl St. 2

T - P :BOD y=0.28 y=0.74*
T - N :BOD y=0.48 y=10.69
MBAS : BOD »=0.01 y=0.90*
T-N:T-P y=0.44 y=0.83%
MBAS : T-P y=0.31 y=0.65*
MBAS : T-P y=—0.14 y=0.56*

% I 5% TEHE, %% 1% THE

#4 A~BHAMORILE

TR oH DO(ppr) | BOD(ppmy | BO S | PODFIGE
A 60, 7.31  15:00 7.6 7.4 3.6 2.5

g & O 1705 7.0 2.4 20 0.10 31
B 16: 45 8.2 7.9 2.6 1.8
A 60. 8.1 5120 7.4 6.4 1.1 0.74

2| S (S § 100 6.9 3.9 5.8 0.03 —30
B 7:25 7.1 5.1 1.5 1.0
A 60, 8,1 8 138 9.1 2.1 1.2

HE A< O 9 00 2.8 21 0.13 35
B 10: 35 9.0 1.5 0.87

¥ A~ BRI 800m, TR 2 BFR (FEAD. Tm/s)
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RIERT O « S OKEHECDWT (FF1348)

Water Quality of Rivers and Sea in Nagasaki Prefecture (Report No. 13)

EAR EH - EK IE5L

Masahide MIYAMOTO and Masahiro FUKUNAGA

i L & (C
BEMISFEE» S60EE 2 T 3 » EOARE, X
FEHAFN, B R OB AR AR o —&Tiz
DLTHREAEEREZ L L D0 THRET 5,

AEHRRRUER

I, KA

COD D4 FoHE 512 517 % & [ I 23 8 13584
LisReMET2.0mg/ILETH 12, &7, EFFE
FJDNEE TIEOBEIT2 9 me/], S9ERE2.3mg/l, 60
FE2. 4mg/l &, SREFRFIHEC 2 Eh o, B
FERCAD L, ~RICEHCE RIEC 23
AN B 2 DA%, S8EEIF 9B o 12H £ TEMI
m D, BELE, B, BHEINELR, )
FEOWEETHEEERE TR L, F0pu
THEEPAE i A S CEIEE L 0 0.5~1.3mg/]
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HLEDBLT L H—HL Twgw (¥=0.246,
0.527), AHH#E RN 2 X LRI REO T AKE
LD T-N, T-POBIAELL,

3. AN

FE AR T3 8 RS 2 M LT u B it
Th 5 FRGOEE T EROK 3 ECHERREICH
3. EHHHEARONHE B RETHS S,

4. HEAMHR AT

WL & 58 eii i, 1ZIFMEvRET
L T 5,

BEDC DO TE TG T Ph »iBRE EEHE & 18 2
2 L BROBRANGIEIC L 20 b o
THo7,

KA IS MR AT E B2 5 B R U RS 4 Rl
DI vHEs N bDOTH B,

Fh, —HOF— 5 ERNRERTOHRSMEE S| H
Lico BIRBMICE#H L E T,

ks, R, R2E3+»FEOF—F2ERHLT
VS HEERTIC Do T RIFIRRER [ AA A
KFEHEHEER] (BEEE) »EB2EShin,
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£1 A M E K HEE E & B

" R COD (mg/1) T-N (mg/l) T-P (mg/l) KBRS (MPN/100ml)
T s~k | T B~k T | BARA | EE | BA~RA | T

58 | 1.5~3.3 2.4 | <0.1~0.5| 0.3 | <0.01~0.02 | 0.01 | 0.0~1.7X10 1.6

tp S (db) 59 | 1.4~2.6 1.9 0.1~0.3| 0.2 | <0.01~0.04 | 0.01}0.0~1.4x10 1.4
60 | 1.5~3.4 2.0 0.1~0.5| 0.2 | <0.01~0.02]0.01]0.0~~1.4x10 2.2
58 | 1.8~3.9 2.7 0.1~0.4| 0.3 [ <0.01~0.02 | 0.01|0.0~2.0 0.3

1 g {d1) 59 | 1.4~3.0 2.1 0.1~0.4| 0.2 | <0.01~0.03|0.01|0.0~2.0 0.1
60 |1.9~3.3 2.3 | <0.1~0.3| 0.1 | <0.01~0.02]0.01|0.0~2.2x10 1.5
58 | 2.0~4.2 28 | <0.1~0.4| 0.3 | <0.01~0.02[0.01 0.0 0.0

th b () 59 | 1.8~2.9 2.2 0.1~0.4| 0.2 | <0.01~0.03 | 0.01 0.0 0.0
60 | 1.8~3.9 2.5 | <0.1~0.4] 0.2 | <0.01~0.02 | 0.0L [ 0.0~1.7X10 1.0
58 | 1.9~4.1 2.6 — — 0.01~0.04 | 0.02 | 0.0~2.4x10% | 1.6x10

B I #| 59 [1.9~3.0 2.3 | €0.1~1.9| 0.4 0.01~0.05]0.02 | 0.0~5.4x10* |5.1X10
60 |1.6~3.5 2.2 | <0.1~0.4| 0.2 0.01~0.04 | 0.02 | 0.0~2.4x10® | 2.2x10
58 | 1.9~4.4 2.8 | <0.1~0.5} 0.3 | <0.01~0.0310.010.0~6.1x10 5.0

I i # | 59 |[1.7~3.8 2.4 0.1~0.4| 0.2 | <0.01~0.05|0.02|0.0~2.4%x10* |2.7X10
60 | 1.8~3.8 2.5 0.1~0.4| 6.2 | <0.01~0.02|0.01]0.0~9.2>x10% |4.6~10
58 | 2.0~3.9 2.7 - — | <0.01~0.02]0.01|0.0~7.9x10 6.4

i ¥ ¥ 59 [1.9~3.6 2.4 | <0.1~0.3| 0.2 | <0.01~0.03{0.01|0.0~6.8 1.8
60 | 0.8~3.7 2.3 | <0.1~0.5| 0.2 | <0.01~-0.01]0.01|0.0~2.4x10* | 2.4%X10
58 | 1.7~4.6 3.0 — — | <0.01~0.040.01| 0.0~7.9x10 9.0

) i vl 59 |2.0~4.0 2.5 0.1~0.4| 0.2 0.01~0.06 | 0.01 | 0.0~1.7x10 3.7
60 12.0~3.8 2.4 | <0.1~0.3] 0.2 | <0.01~0.02|0.01|0.0~9.2x10° | 1.2X10°
58 | 2.1~4.1 3.0 | <0.1~0.71 0.3 | <0.01~0.03|0.02] 0.0~9.2%10* | 7.2x10

B O B ¥R 59 | 1.9~3.3 2.3 | <0.1~0.3| 0.2 0.01~0.04 | 0.01| 0.0~1.3x10* | 1.6x10
60 | 1.9~4.1 2.6 { <0.1~0.6| 0.2 | <0.01~0.05]0.02 | 0.0~5.4x10° | 6.1X10
58 | 2.2~4.2 2.9 — — | <0.01~0.04 | 0.02 | 0.0~1.3x10* | 3.3x10

W OB ¥ | 59 | 2.1~3.1 25 | <0.1~0.4| 0.2 | <0.01~0.05[0.02 | 0.0~4.9x10° | 3.6x10
60 | 2.1~4.0 2.7 0.1~0.4| 0.2 | <0.01~0.0310.01|0.0~1.7x10° |3.6x10
58 |1.8~5.3 3.2 —_ — 0.01~0.04 | 0.02 | 0.0~9.2x10* | 1.1x10?

= ox o) | 5% | 1.1~3.5 2.4 0.1~0.31] 0.2 0.01~0.05|0.02 [ 0.0~5.4x10* | 93.1x10
60 | 1.9~4.0 2.6 | <0.1~0.4| 0.2 0.01~0.02 | 0.01 | 0.0~9.2x102 |1.7x10°
58 | 1.8~4.6 3.1 0.1~0.3] 0.2 | <0.01~0.05|0.021{0.0~3.3x10 3.4

e I | 59 [0.9~3.2 2.2 | <0.1~0.4| 0.2 0.01~0.04 1 0.01|0.0~1.3x10* | 7.8
60 | 1.5~3.8 2.5 | <0.1~0.4| 0.2 | <0.01~0.02]0.01| 0.0~1.7x10* |1.2x10
58 | 1.7~4.0 2.9 0.1~0.4] 0.3 0.01~0.03]0.02 | 0.0~1.3x10> | 1.9x10

= 5. B 59 | 0.9~3.1 2.2 | <0.1~0.4| 0.2 0.01~0.06 | 0.02 | 0.0~4.9X10 8.5
60 | 1.9~2.9 2.4 0.1~1.6| 0.3 0.01~0.10 ] 0.02 | 0.0~1.3x10* |2.8x10
58 | 1.8~3.7 2.7 | <0.1~0.41 0.3 | <0.01~0.02|0.01| 0.0~1.8x10° | 2.0x10°

2 B w| 59 |0.7~3.3 2.1 0.1~0.4] 0.2 | <0.01~0.04 [ 0.01 | 0.0~3.5%10% | 8.9xX10
60 | 1.4~4.8 26 | <0:1~0.4| 0.2°| 0.01~0.03]0.02|0.0~1.8x10° |2.6X10°
B8 | 2.2~4.5 2.9 — — | <b.01~0.03{0.01]0.0~2.2x10 7.0

i = &Il 59 [1.9~3.8 2.5 0.2~0.4| 0.3 | <0.01~0.09| 0.02| 0.0~1.7x10* |2.5%X10
60 | 1.6~4.0 2.5 0.1~0.3| 0.2 | <0.01~0.03}0.01]0,0~1.3x10% |1.9x10
58 | 1.8~2.9 2.3 — — | <0.01—0.02]0.01|0.0~2.3x10 2.5

K &2 Bl 59 | 1.6-2.7 2.0 1 <0.1~0.3] 0.2 | <0.01~0.03| 0.01 | 0.0~4.5 0.9
60 | 1.1~3.0 2.0 | <0.1~0.3| 0.2 | <0.01~0.01]0.01]0.0~1.7x10 1.4

Wk W m 58 | 2.1~5.3 3.4 — — 0.01~0.06 1 0.03| 0.0~1.6%10° | 1.5x10
59 |1.1~3.8 2.6 0.2~0.8| 0.3 0.01~0.06 | 0.03 | 0.0~1.8x10* |2.6x10

i - 4 58 | 2.1~4.1 3.1 — — 0.01~0.04 | 0.03 | 7.8~1.6x10* | 1.6x10°
59 | 0.8~3.8 2.5 0.2~0.9| 0.4 0.01~0.12 | 0.04 | 7.8~1.8x10* | 3.3x10°

S0 B | 680 [ 1.8~4.1 2.8 | <0.1~0.5| 0.3 0.01~0.06 | 0.02 | 0.0~1.8x10° | 2.5x10?

oy i | 60 |1.4~3.7 2.2 | <0.1~0.3| 0.2 | <0.01~0.03]0.0110.0~1.7xX10 2.3

B AN @A of| 58 |2.9-6.2 4.5 0.5~1.2| 1.0 0.03~0.23]0.11 | 7.9X10~9.2x 1% | 8.9~10°

7K | 59 [2.9~6.5 4.3 0.4~3.2| 1.6 0.04~0.19 | 0.11 | 7,8x10~2.8% 1% | 6.3 10°

BRI | s0 |2.4~6.5 3.9 0.3~2.9| 0.9 0.01~0.21]0.07 | 6.8~9.2x10® | 2.4x10°

EEFHOFHE] 58 2.9 0.02

(AN Dk | 59 2.3 0.02

B 60 2.4 0.01

fi%, COD

D WBTHOEERL, THRE . PETHOERETFHERT,
T-N,T-P | ZEOEERT,
AEENS R PESSOLEEZTL, VEHRERTHERT,
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F2 9 JI XK B A =® #H OB

A . i BOD (mg/1) T-N (mg/l) T-P (mg/l) KIS (MPN /100m1)

T BA~BR | |~k | T | Baeema | T m-mk St
g 1] 58 | <05~2.0 | L.1|0.2~0.8 | 6.6 | 0.02~0.04]0.03 | LTX0~7.9x1F | 3.0%10°
‘ 59 | 0.8~11 3.1 [0.2~2.2 | 0.9 | 0.02~0.050.03 | 3.3X10°~9.2x10° | 2.1x 10°
W E M| g | <0.5~2.4 | 1.3 ]0.3~0.8 | 0.5 | 0.01~0.03]0.02 ] 1.3%10°~9.2%1%° | 1.7%10°
& st | 58 | <05~2.0 |10 - - - 135 10~3.3X10F | 1.2% 10°
= 50 | <0.5~10 3.2 7.8X10 ~1.4X10° | 2.9 10°
e RN M) g0 | 0.6~4.0 | 1.8 0.0 ~1.8X10° | 2.3x10°
© @ ml o | <05~16 |03 — — — [ 6.8X107.9X1F | LAX1CF
7 59 | <0.5~3.6 | 1.3 0.0 ~1.6X10° | 2.0%10°
T W g | <05~1.3 | 0.8 0.0 ~14X10° | 1.8% 10"
T @ | B | <05~14 |07 - — — T 0x10~7.9%10F | 1.3%10°F
' 159 | <0.5~15 | 0.7 7.8 ~2.0%10° | 3.0%10°
s BN 6 | <05~3.0 | 1.1 2.0%10 ~3.6%16° | 5.3 10°
” | 58 [ <0.5~3.7 | 0.9 - - — — 6.8X10~7.9%1F | 1.1x10°
= 59 | <0.5~3.6 | 1.2 10.3~1.9 | 1.2 | 0.01~0.12]0.04|7.8 ~2.6x10°| 2.5x10*
oM B g0 | <05~1.5 | 0.9 ]0.1~1.8 | 0.6 | <0.01~0.0L|0.01]0.0 ~2.6x10| 6.7x10°
= L = 1| 58 | 08~83 |31 (1830 | 2.5 | 0.0/~0.17]0.12 ] 2.2x1¢~1.3x16 | 3.1x 10°
T se | 1.3~12 6.2 | 1.0~3.5 | 2.0 | 0.09~0.16 | 0.11 | 9.2%10~2.8X107 | 3.4 % 10°
ABF W ey | 1.0~46 | 2.8 1.1~1.5 | 1.4 | 0.04~0.00| 0.06 | 2.1x10~3.6X10° | 9.4 % 10°
@ m | 58 | <05~41 | 1.0 - - - 4% 10 ~2. dX10* | 37X 10°
o T sg | <0511 2.2 2.2%10°~9.2X10° | 2.43< 10"
ML | 6y | <0.5~3.4 | 1.5 £.9%10%~7. 1% 10° | 9.8 10¢
s x| %8 [<05~52 | 1.8 — - — X109 2X 10 | 2.2X10°
"1'59 | 1.0~3.8 | 1.8]0.9~1.7 | 1.3 | 0.04~0.07]0.05 | 2.0X10°~5.4x10° | 1.8x10°
AN M) g0 | og~2.0 | 1.5 [1.0~1.3 | 1.1| 0.03~0.06|0.04| 1.3%10°~1.6x10° | 2.2 10°
. |59 | 1.8~28 10 [1.5~3.4 | 2.2 | 0.23~0.65 0.48]0.0 ~L8x10*| 1.9x10°
e B M g0 | 0.7~16 6.0 0.8~4.9 | 2.7 | 0.14~0.39]0.25]0.0 ~8.2x10° 1.3%10°
= % g | 58 | 1066 |30 07~15 | L2 | 0.07~0.21]0.12] 2.2X1F~L8X1¢ | 6.2 10°
O Tl 59 | 1.8~8.6 | 8.6 |0.9~4.5 | 2.7 | 0.13~0.78 | 0.46 | 5.4X10°~2.2X10° | §.1x 10°
ARG B g 1.7~4.6 | 3.1 | 0.8~1.8 | 1.1 | 0.04~0.16|0.08|54x10°~3.5%10° | 1.2 10°
= = | 8 | 1353 |31 08~1.9 | 12| 0.05~0.11]0.08 | 6.8X10~8.2X107] L.6X 10"
= |59 | 1.7~6.0 | 3.6 [0.7~2.3 | 0.9 | 0.05~0.14|0.08 | 7.8x10%~5.4X10° | 1.3%10°
w0 #1868 | 3.3]05~1.0 | 1.1 | 0.05~0.00]0.07 | 1ix10°~5.4X10' | 2.1 % 10"
©  w  | 8 | 3.56-43 14 |1.3~2.8 | 2.1 ] 0.19~0.83 | 0.41 | 3.4 % 10°~1.8X10° | 3.8 10°
’ 50 | 3.4~40 14 [0.7~3.0 | 1.4 | ©0.07~0.58 | 0.26 | 1.1x10:~1.6X10° | 4.4%10°
oM | g0 | 33~23 12 | 1.1~1.8 | 1.4 | 0.15~0.24 | 0.18 | 4.9X10'~1.8X10° | 3.7 % 10°
- | 59 | <05~38 | 1.7 — — — ] 2.0%105~2.2X10° | 5.9% 10°
AN M5 6o | <0.5~3.1 | 1.3 — — - — {45 X10~5.dx10¢ | 1.0x 100
= @ | %8| 0513 |07 - - - — 13X 10~1.6510" | 2.0%10°
! | 59 | <05~2.8 | 1.2 . . - | 2.0%105~3.5%10¢ | 1.1% 10°
FOW M| g | <0.5~00 | 0.6 — — — — 0.0 ~7.0%10° | 1.4 X107
T B [<es~17 |09 - - - — 1310 ~1.6X10° | 3.8 X 10°
‘ " se | <0.5~2.7 | 1.0 — — — — | 2.0%10~35%10' | 1.3%10°
Ko M| 60 | <0.5~3.2 | 1.4 - - - — | Laxie~16x10° | 2.0% 100
X 85 = | 58 | <05~2.4 | 0.9 - - - T 20X10~1.3x10° | 3.7% 10°
y 50 | <0.5~2.9 | 1.0 - - — — | £9%10P~1.5X10¢ | 4.5% 10°
O M| gy | <0.5~1.7 | 0.8 — — — | 1.3X10*~1.6X10° | 3.9x10°
= w1 | 9 | <05~1.7 |08 - — — [ 2.3%10 35510 | 9.3%10°
e gl 59 <05~12 o7 — — — — | 17X~ X1 | 44X 10°
= W) 60 | <0.5~1.3 | 0.7 |0.1~0.3 | 0.2 | 0.021~0.518 | 0.124 | 7.8%10 ~1.6X10° | 1.7 10*
& m | 8 | 0.5~15 2.5 0.7~8.6 | 2.8 |0.07 ~0.20 | 0.13 | 7.9%10°~4.9%1F | 9.9 < 10°
e | 5% | 0.6~7.0 | 2.5 | 0.6~1.9 | 1.2 |0.12 ~0.3¢ | 0.17 | 1.3X10"-2.4X10° | 7.9 10"
WD B AT g | co5~8.2 | 2.8 | 0.3~2.0 | 1.1 |0.070~0.288 | 0.142 | 3.3%10°~2.4X10° | 4.9 10°
- 58 3.2~28 12 — — — 1 2.3%105~G.2X10° | 1.9 10°
T 15 — — -~ | 49X 10~ 1.8X10° | 6.0%10°
LA B S B S 7.0 |1.3~4.0 | 2.6 | 0.175~0.518 | 0.287 | 6.8X10°~1.6X20° | 2.9%10°
= 0| 58 [ <06~22 | 1.3]0.5~L.0 | 0.7 0.02~0.03 |0.03 | L3XI~1.6%L0" | 5.5% 107
c . 59 | <05~11 | 0.7 |0.1~14 | 0.8 |0.01 ~0.19 |0.04 - —
BR8] 60 | <o.5~1.1 | 0.7 | 0.34~1.00| 0.63 | 0.015~0.044 | 0.026 | 7.8%10°~7.9%10° | 5.4 % 10°




138

iy . BOD (mg/l) T-N (mg/]) T-P (mg/l} AISE R (MPN/100ml)
T Bk | T | R | T | BAROK | T | R Ey
T gg <o.5:2.0 0;9 0.6~0.9 0.7 o.o1~£.02 sz 4.0><1o:3.5><102 z.oimz
7]s }}I Jhﬁ 60 _ . . _ _ o _ _
s ow | 98 | <0.5~1.4 0.8 |[0.3~2.9 0.7 | 0.01 ~0.04 | 0.03 | 3.3%10~1.6%10° | 4.2%10?
o o iz 59 | <0.5~2.1 0.9 |0.1~2.3 0.9 | 0.01 ~0.05 | 0.03 — —
¥ 7T HMW g | <0.5~1.7 | 0.7 |0.4~2.2 | 0.8 | 0.019~0.063 | 0.033 — —
- & m | % 0.6~4.0 1.6 | 0.5~3.% 2.0 |0.06 ~0.20 | 0.10 | 4.5%10~2.2%10* | 7.2 % 10°
- 59 1.0~9.5 2.7 | 0.8~8.4 3.1 10.04 ~0.33 |0.15 — —
Tl oh 244 | oo _ i I il _ = _ _
L m | 88 | <0.5~3.4 1.5 | 1.0~2.1 1.3 0.05~0.19 ] 0.10 [ 4.6X10°~9.2x10* | 4.3 10°
- 59 | <0.5~3.3 1.3 | 0.7~3.0 1.6 | €0.01~0.1% | 0.09 — —
B = M| 50 | <0.5~2.0 1.1 1 0.6~2.0 1.5 | 0.030~0.415 | 0.142 — —
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RIFRT O T « FHREHKOHEE F13%3R)

BEWE %3 OHkRE
=6 W o- BN ®A - SO

Effluent Qualities of Factories and Establishments
in Nagasaki Prefecture (Report No. 13)

Takeshi KAMAYA, Yoshinori TANIMURA, and Tokio OGATA

BEFO58~60E i SR THEE L 72 B TS EEE
BEATERRC DL THRET 5,
FLICBEHORBERR LR L 72, SSEECHK
HHER 2 7 BTSSRI TT AT O O &R (T-
Hg 0.024 mg/1), JeMBEIOME o 2 MEE (Pb
1.2mg/l), BEWO THISER (Zn15mg/l) @
3 TH otz Fi, BHREE T HOFAKE A0

Rl BT EEEBKATHE (B EF)

ARG CHEKEMED WA AT vns, Ehlry i
BOBESBYE0HKEHHN L Tw 2 BB IIHE
D DEEE (Zn99 mg/l, BN Fe 640 mg/1) K f
WEREETD T A » & TR (Zn 11 mg/1, %2 Fe 76
mg/l) TH o7z, iz, GHEIFGED 5 HEL T
BETE Fe 2810mg/l L EDOETH - 72,

(mg/1)

i £ f}g% | | OH Cd Pbh  CrivVl)  As T-Hg CN Cu Zn  T-Cr Fe Mn
R 0 2 0 0 0 0 1 2 3 1 1

BRA v+ %

BRA v 3 > B oA | <0.005 0,17 <0.05 <0.02 <$.0005 <0.05 0.35 11 9.15 76 1.0

B 7an# ; 1 R H Y 3 3 {0 0 0 0 5 11 1 6 8

uoom o oA | 0.049  0.33 <0.05 <0.02 <0.0005 <0.05 0.41 99 0.07 64D 5.5

N ’ riate sy 0 0 0 0 0 0 0 4 0 11 0

LB ¥ 15 15|,

VR R R wOA fH | <0.005 <0.05 <0.05 <0.02 <0.0005 <0.05 <0.05 0.3¢ <0.05 46  <0.1

. Het P4 0 0 0 0 1 0 2 10 1 7 4

; 2 11 13

ok OA ] <0005 011 <0.05 <0.02  0.0007 <0.05 0.16 1.3 0.08 2.5 1.3

T« BLEETR ; 5 i 0 0 0 0 2 b 1 4 0 3 2

5 M 2§ BoeRK A <0.005 <0.05 <0.05 <0.02  0.024 <0.05 0.06 0.39 <0.05 0.5 3.3

HEE « LR g 12 e 0 0 0 0 1 1 1 3 0 3 0

OB B oA M| <0.008 <0.05 <0.05 <0.02 0.0017  0.72  0.06 0.45 <0.05 0.4 <.l
B 1 2 0 1 1 0 4 15 1 4 2

D | 12 8

fi ! T ok | 0.090 1.2 <0.05 0.04 0.0021 <0.05 041 3.5 007 2.5 0.2

iR 4 7 0 1 5 1 14 49 6 35 17

it 63 85

e A A | 4.090 1.2

<0.05

0.04 0.024 0.72  0.41 9 0.15 640 5.5

K2IIFEEOFERBE LR LIz, 205b, #
REELEZ L RES IR EPEETODER
(Pb1.6 mg/l), NEIETH (Zn 16 mg/l), HHET
DURE(T-Hg 0.051 mg/1), SR C RSk
Wi&EART (T-Hg0.19mg/l) DA TH -7, F 72,
FEAREE THAREEOEARE TR0, s

WHTH - L HBEBEHETO DR (B Fe
16,000 mg/l, Zn 150 mg/l), 1EiE <€ >~ 4 —(Zn 13
mg/1) BUMET (Cub.0mg/l) Th-t, +O
ftt, GHEIRGHED 5 BHIE CHEIEME Fe #3110 mg/1 LA
LDETH -,
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#)! BETELEHAKAERLE (BN FE (mg/1)
¥ ¢} i%ﬁ Wik H OH Cd Pb  Cr(VI} As T-Hg CN Cu n T-Cr Fe Mn
. i e 0 2 ¢ 0 ] 0 2 3 2 2 0
E!}:‘}: oy o A 2
TRAw* R S olm k| <005 0.8 <0.05 <0.02 <0.005 <0.05 0.1 018 0.2 0.7 <01
- 7 6 g M 1 2 0 0 0 0 6 7 0 3 3
woom % e A ] 0.015 1.6  <0.05 <0.02 <0.0005 <0.05 2.4 150 <0.05 16,000 1.3
- R 0 1 { 0 1 0 1 3 1 12 2

g § 19 19
TR R B OK B <0.005 0.10  <0.05 <0.02 0.0008 <0.05 0.06 0.50 0.34 64 0.5
R 2 0 2 0 0 0 0 5 14 0 6 2
FOER| 12 15
BO# ' TOlE k| <0005 0.0 <0.05 <0.02 <0.0005 <0.05 0.15 0.70 <0.05 1.5 0.1
T - BLEPE 6 . g 0 0 0 0 ] 0 1 4 1 3 4
# M FE R B A <0005 <0.05 <0.05 <0.02 <0.0005 <0.05 0.41 0.69 0.09 1.5 1.0
LRt - AR B 0 0 6 0 2 1 1 8 0 5 2
20 w| B B
OB OH B fE] <0.005 <0.05 <0.06 <0.02 0.051 0.4 0.06 1.9 <0.05 0.9 0.2
o 19 ” 4:%34{#28( 0 2 0 0 ] 0 1 11. 5 4 3
oK fE| <0.005 070 <0.05 <0.02 <0.0005 <005 0.07 16 1.0 7.1 0.2
5 70 ol TR 1 g 0 0 3 1 17 50 9 35 16
i Ik fE| 0.015 1.6  <0.05 <0.02 0051 0.14 2.4 150 1.0 16,000 1.3

#] B THFESHKATEE (BB F60 F E) {mg/1)
# 3 i%% | H B Cd Pb  Cr(VD) As T-Hg CN Cu n  T-Cr Fe Mn

_ e S 0 ] 0 0 ] 0 2 3 0 ] 0
EBGAw Y E] 3 4 )

RA xR A | <0005 <0.05 <0.05 <0.02 <0.0005 <0.05 0.07 0.30 <0.05 <0.2 <O.1
B 7h 6 g M 8 3 2 0 0 0 0 3 9 1 5 6
/I B B R fiE ) 0.003 1.7 <0.05 <0.02 <0.0005 <0.05 2.7 13 0.15 15,000 100

i Mo -8 1 1 0 0 0 0 6 9 0 17 p
EHI #1927 o7 |
SHRRER B A fE] 0016 0.09 <0.05 <0.02 <0.0005 <0.05 0.17 0.54 <0.05 1,200 2.8
oo w10 12 E%;Hf-#i& 0 1 0 0 1 0 1, g 0 1 0

BOACfE | <0.005  0.06 <0.05 <0.02 0.0023 <0.05 0.72 1.3 <0.05 0.2 <0.1
TE - MR g 1 Hetl -4 0 0 0 0 1 0 3 8 0 2 0
A A oA | <0005 <0.05 <0.05 <0,02 0.0062 <0.05 0,10 0.98 <0.05 13.000 <0.1
TR - Herkiig M 1 3 0 0 2 ] 1 5 ] 1 1
. : 0| 3 Yla .
A BB BOAME| .0l 0018 <0.05 <0.02  0.074  <0.05 0.06 0.64 <0.05 0.2 1.6

FH e ‘ o
i o | w % fffmﬁél. 0 2 3 0 0 6 23 2 8 4
B A 0| <0.005  0.32  0.32  <0.02 <0.0005 <0.05 0.28 13 0.37 1.0 0.3
- 0 | 1 BB b 9 3 0 1 0 2 66 3 34 13
! oA | 0,093 1.7 0,32 <002 0.074 <005 2.7 130 0.37 15,000 100
FIWOFEEORFERRERL 2, FREELE ETH T2,

Z - EEBIIMREDDEE(Pb1.7mg/l), OF
% (T-Hg 0.0062 mg/1), SEOKBAERTHMR(T
-Hg 0.074 mg/1) BRUBEN O FEEEFTE (Zn
Bmg/Vo4HETHE-T, £, HENRWETH
-7 B EE I DER (Znl130mg/l, i 1 Fe
15,000 mg/1, #E#EHE Mn 100 mg/1), BEHO S &
B (BR2M Fe 13,000 mg/l) Thotz, Z0Ofl, &
HIRED 5 HER TEREE Fe 2110 mg/1 L o

58~60FE D 3 FMOMBHH M REREE LD
Y, CAER1~5%, Pb 7~94, Cr{Vl) 0~ 3
£, As 0~11, T-Hg 3~5#, CN 0~ 114,
Cu#920%, Zni#60%, T-Cr 3~ 9%, #iEH Fe
#140%, BEEME Mnl3~16fF R & T wniz,
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mIERERIREICB T 24 F 39 A%
MESFBEORE (F16%R)

TR AF - Z2H M
B MR - S B

Cadmium and Other Heavy Metals in Izuhara-cho,
Nagasaki Prefecture (Report No. 16)

Kimiko NAKAMURA, Takeshi KAMAYA,
Hisatake HAMADA, and Tokic OGATA

* U &
Rl T RAR RET OPEZE N & AR 3R, 13

FAb L, SN 5 MT X HERI 4 D EF 9 M T
AETFEML o, EEEINORES, HRBLE

FIAOEACDETY:, SILEERI & 2 BERRGEE/IA &
R E 2D, BELRAOHILELECSE LA E
AR Ao THE L TERITORT &/, BT
1 TR T R 20 Tl TEHO R &
FoT &R, ThoDLENBERICIZIEETL
7ol L S HERMAE LSCEE TR T L, STHEEMS
BLER IE TEHRKI A O REFE 217> T b,
LA IERNIS8LE AL o S IBFI60EE D 3 hEDHE
HEEIOWLWTHREYT 3,

BOEOHF &

SRAEFL | 6 Hhen & HERR) 4 Mg oD FFL0Kb K,
THREEFEML 7o SOFEEEIIMAE 8 Hip & MR
LM DEN 2B CRE R EMR L 7z, 60FE I EE
N« AREHE A [SHIELEO O FAR T E LD T

®xl BNBEHERELR

HEARI | DR 2 R Qi i CRI B RRE T o7, &
B, COMICEESFKTHZE 1 & AREAKICD
WTHEAREET 7,

N E O OB
PEREEEE LI ~SWURTEBE DI TH D,
BEEED —2THEHF I 7 AIBIERLE
(0.01mg/1) ® B2 553, S8FEEIEEIIDEH

ANERBIT 2 [, MRENET 4 [, HEARIIOD R BER
TH T O R s . SOEE G EEIOSHNER
AI7C 32, AEHET S5 @, MAIPIRTEAR TS,
HEARN D R A TR TR T 2 MM & vz, 60FEEIR
HERRINO By BERTH T 2 A s nle, £/, 4
FIRBIEEHE (0. 1mg/D) 2 HE 2 5 L, S8R IC{EE
NOMEET 1 E, 605 IEEN 0 NERH]

(47 mg/D)

Cd

AN - Ha s HIE R

Pb Cu Zn

TR | M/ | Bk | m | ROk | R~ Rk |

ND~0.008 | 0.724 ND 0,724 ND 0.06~0.56 | 0.26
ND~0.014 | 2 724 ND 0,724 ND 0.09~0.88 | 0.32

= Afi % 24
Yo | & @/ R R 24

p. bz 157 & 2 ND 0,2 ND 0.2 ND ND ND
HEI - ARB.E 2 ND 0.2 ND 0,2 ND 0.06~0.26 | 0.16
NNES i 17 12 ND 0.12 ND 0,712 ND ND~-0.07 | 0.04
i i I 12 ND~0.092 | 4,12 | ND~0.12 | 1.712 ND 0.17~1.2 [ 0.43
# 7 i 2 ND 0.2 ND 02 ND ND ND
- BAEEWAET 12 ND 02 ND 0.2 ND ND ND

o R F R 24
R M T R 24

ND~0.016 | 5,724 ND 0 724 ND
ND~0.005 | 0,724 ND 0,24 ND

0.26~0.71 | 0.47
ND~{(.24 {0.09
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X2 BNV FERNEER (B mg/D)
Cd Ph Cu Zn
& - #h &4 I 7E B -

R~ | m/n | Jih--\R | m/n | fgh—BK | -k | Ty
=3 Hil it 12 ND~0.005 | 0,712 ND 0./12 ND 0.06~0.40 | 0.22
& & M /N FORE 24 ND~0.010 | 3,724 ND 0,724 ND 0.11~0.46 | 0.34
= T % 2 ND 0.2 ND 0,72 ND ND ND
= | BRI HEEE 2 ND 0,2 ND 0.2 ND 0.07~0.08 | 0.07
Tlx o o®E B 1 ND 0,12 ND 0,712 ND ND~0.03 | ND
5 i b 12 ND~0.041 | 5,712 ND 0,12 ND 0.11~0.76 | 0.34
I W AR R AR 12 ND~0.031L | 5.712 ND 0,712 ND 0.13~1.9 | 0.53
RN Al ) 11 ND 011 ND 011 ND 0.02~-0.16 | 0.08

i izl i 2 ND 0.2 ND 0.2 ND ND ND
- BAREBEEMAT 12 ND 0,712 ND ¢ 2 ND ND~0.02 | ND
B BEWRCF O 24 ND~0.010 | 2,724 ND 0,724 ND 0.25~0.67 | 0.45
& WO BT R 12 ND~0.005 | 0.712 ND 0.712 ND ND~0.30 | ¢.15

R BUOFEFERAETRR ({7 * mg/D)
. N Cd Pb ) Cu Zn

I - # A TE 4 : :
A~ | myn | R~ mK | mon | e helin A | itk | oY
i = & G 12 ND 0,712 ND 0,712 ND 0.06~0.3410.19
& H A RCET 24 ND~0.007 | 0,724 | ND~0.17 | 1 24 ND 0.10~0.50 | 0.22
HoO| R IF i 2 ND 0.2 ND 0,2 ND ND ND
i BRI - HEfE 2 ND 0,2 ND 0.2 ND 0.02~0.05 | 0.04
x 8 L} 12 ND 0,12 ND 0,12 ND ND~0.02 | 0.02
it ) i 2 ND 0,2 ND 0.2 ND ND ND
- FARBEGHAET 12 ND 0.712 ND 0,712 ND ND ND
i By BMRTR 24 ND~{.011 | 2,724 ND 0,24 ND 0.17~0.90 | 0.44
R OB T W 12 ND 0,712 ND 0,712 ND ND~0.18 | (.08

F1~3 HF 1) REHRIUL HF R T
2) NDECd:0.005mg/l, Pb:0.05mg/l, Cu:0.01lmg/l, Zn: 0.02mg/] il
3) SEEIE ND %0 mg/l & LTEE
43 mBIEERERCHES LU o OB, n o BRI

Tl EMH Sz, SH/NERET & R > nT FRERTFEIC DT, HAEINC R A REER O

HERAR D S ORE Ly, TSI TR 1 B3R WryEzZonbd,

TAEIzH, ARMLOFEEEEZ oNE, i, A B, Bl ATGARE OOLDTOREESERIZIE Y
R4 F1 VS LHERABER L (AT T mg/1)

- e Cd Pb Cu Zn

BB B~ otk | x/n | T | Bh~~k | x/n | T | B~k | x/n | 2 | gk | x /0 | Sk
58 | 13 | ND~0.005|0 /13| ND ND 0/13| ND ND 0/13] ND | 0.36~2.2 |1/13] 0.91
5 | 11 ND 0/11| ND ND 0/11] ND ND 0/11f ND | 0.16~1.3 | 0 /11| 0.50
60 | 11 | ND~(.008 | 0/11{0.003| ND~0.03 | 0 /11| ND | ND~0.007 | 0 /11| ND | 0.30~4.% | 1/11|1.12
fEE 1) SRR BRI T 3 b

2) NDi# Cd 1 0.002mg/1, Pb:0.02mg/l, Cu: 0.002mg/l, Zn @ 0.02mg/l #i

3) FHIEAND £ 0 mg/l £ LTEEA

4) X DHEAREMICES L oRIE, n o i




WRTEBDTHB,

Y ZO8ERIC 1[H], 604EREIC 1 [0) F3EwHikE
¥ (2. 0mg/1) ##B A Turiz A8, SREREIIEAINSLE 9
H27H~28B i, T300 mmD B % & 725 L7z
BRSO R TH AR~ OFEAK D 4 & B

143

B1ILAIHALLIHTHED, 60HEE IIE60E
6 FARME TEBDIEHT TOERERFDOEETH
o FOMIE TN THRKEERBREL T,
Tofhic B3, Bro A DT ARERITo
FERTRTMETIRMERBETH - 12,



144

R EHE LT 27, 144~145 (1985  &#l

RIFR FOFEDEEERE F 23

MY Z ooz g
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Actual Conditions of Harmful Substances in
Nagasaki Prefecture (Report No. 2)

Trichloroethylene and Other Substances

Satoshi AKAGI, Noboru NISHIMURA,
Youichiro ASADA, and Yoshiaki FUCHI

AEFIG0FEE W Eha L 7 Ty « FEBHOK L a4
Ao ) 7oonF v rEoRERHERERICD
WTERET 5,

BE S &

1 HA&ESSmE

FysuoozFLry, FrIsoand LRy
1,1,1-r 0 7uoxryy (BFIMYVsemzdL
YE] v

2 A ERHAR

EARI60FEL1 5 ~#3f1614- 2 A

3 WEARE

WEFOSO4EREICEM L /- T3 » BESO M) 7o
IF v EOHEAEERER RO KREHER
ANCE T &, BR0EEIL S o T - SEGEE
REEORW 4 EEWCEE L 2 0HKEHAL, *
7z, ZivoptHE S A NFEAKED & bR LK
BHEZT 7,

4 1A%
RETKERSBEEN (MY 7oooFLr v E
OHF R 2 EERE RS OFE T D T ] (FEFI59
F 8 F22EMBRAEEITS, BAMEE48E)
WV, "y FRAL—R e HRZuv T 78ILD
Totee BEAUSHREHFCODOTRUTOEED

* IR A BRI

THb,

3* B:REGC-4CM (BNi)

T T A Hl:120%)2>DC-550

.z — b~ HP60/80A4 v & =

ol = Al 3mmegX3Im, HFA

# 7 L E90C

Mo R E190°C

Fr )y —HA N, 60ml/min

HOE B R
1 AdLHEzkiE

bUZmord L o EeEALTLS T HE
BOMRE, TiREOAHMASEIC oW TI3ERT (7
JII 5 @R, ik 8 AT THokL, EELL, BE
HEEAEZ LD DWTAREFICAZ LR LD
EBYTHoM, WNTIERMNY 72015 L
5, BEEHOEELEM TH B30 ug/l% A
LY e, 8, ToHEC T2
BokU7e, 2He s HIEEREZ Tk, #id,
STHREER (1 ug/1) BT TH oz, |2 12HH
AKBRDBE ST ERL 2.
2 TH - EES

MlzoarF Ly FEEFERLTWS4TE-F
FHI BT EORENLIROT L A 1 moE
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&1 AHBKRKEBEANERR
P OO I F L FrI /OO FL Y ,L1,I-hV ooy
Ko o |EEARE e g e R R |E BB E B T E 88 B %
Moa (%) oS B (%) b § (%)
) I 1 20 0 0 0 0
i i 0 0 0 0 0 0
F 13 1 7 0 0 0 0
*Rlk 1 **RlZ 2
VI e W I R P 0.03mg/1 LT VRS =« B 3 S 0.3mg/1 AT
FrFroegnd Lo 0.0l mg/l AT FrFrsoOLnFL 0.1mg/1 BIF
1L1,I-v Yy rooxy 0.3 mg/lAT LLI-t) ooz ¥y 3 mg/l1EAF

* BB R AR FLRE  FEIS9E 8 A2 ARBAEE1TE, FAMEUSS [ Yy uaxs L »Bofbkic
#3E ERBEREHDREIC DN T

ESTEIEERUEBIE L, PV 7noxnFL v
OIS, WRHLER T EEEEHCERERE
E* 2 Bz BERE DL TREICEB Y TH-
oo WERHINE A M Z oI R o Fo 8, 42481

Hh) oo d L ry80%, Fr7seon sy
VA% S, F AW TE c BEETKDE
B fE R LTz, £, 35 I HAREHEE S A H
(haE) KRR AR Lz, P 7oozF L
it AERCb s Tt g Rz, 1,1,1-r Y 7o

%2 AHAKFGAEEORESS
- nry i IERE TR AN, BEHCI TR 3
m o' & |BE| el 2 & BREEECHE L T 3 285 - 7,
P2 odnF L 13 12 1
FrIromorFLoy 13 |13 & #F X @
1,1,1-+ Y zoaxy | 13 |13 1) FERE, it REBEEAERSEN R, 26,
153~155, (1984)
3 TH- BREHARMTER 2) FEEHT | AABIIERS, (1980)
o 2 | [rdE EE o e 4 o o
¥ g # it eir | () | EERE a4 ITi5 - BEBHIKIEEDEE 2
FrIroTIFLY 42 0 0 0 1 10 100 300 00O 3000
111 MY zaozss | 42| 19 | 45 0 PUzoooFry 421200553
- ThZrzvoorF L | 42 | 42
il 126 ) 32 | % 0 L1i-tysoozsy |42 |23 4|8 f3]|2]|2
£S5 L -EEXEBEENHEHE
T | N = = o e FrIZrsoDOnFLw 1.1, 1-FV2oaxny
Rebi =] o ) e B F = : T
HEEH B m | BIE | oo | B | REE | | B i | =
PR CRIEC | e | (o | B | e | oy | BPECT apn | o)
28 4 12 1 8 12 0 0 12 7 58
29 2 6 3 50 6 0 0 6 0 0
30 5 15 6 Al 15 0 0 15 11 73
31 3 9 3 33 9 0 0 9 1 11
E 14 42 13 30 42 0 0 42 19 45
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Pesticide Residues in Foods

REEF IR A
L e

(Report No. 16)

Sayuri HANDA, Masavo KUMANO,
Koichiro KATSUKI, and Michio YAMAGUCHI

BEFIGOF R I M L 2o R R R R R E O R
OEEZHRLT 5, AENFRIAREREY T
Hb,

REFTERUBER

1 & #

(1) B3« R

ARERRNESRERF Lo BAS WA BEDE
Hoe RFE O 16HEHA3,

2y AEL

BlEFENTEES R T 2HENL (BEM 1, &
Bii1, AW, BEW1, iR 1, B
1, |ilMi1, TREL, BEEF2) 106,

2 oW

BE4ABATE, ACACEIR U AN T v il 20

TREREEHESEICHE 2,

EAG0FEHEA LG ORERFESBIHTEINLE
BERERVCRETER S 2BFEBICHETIR2
TPN(zoado=L), AVE v T2 THEL
2o ¥, REGEIGEITHELUTOMKTH S,

) B 2%

AHEFRFEE(BHC, DDT, 480y, =
YRV, 2Oy l— b, Yak—N, Fi
TE Y, ATI RN, A=A A R

(NAC), 8HF 0 TPN R ALy v 7

2) 43

FBRERREHR(BHC, DDT, F4 A F U ¥, ~
TE T a— )

A ®

W, BHEOBHCRUT 4 AR vigESHR 1
WY, BHCHEEEHE 4 £0 5 50.001ppm A3
2B T, ZAY D, F50.002ppm, EASA

3] mEHHE (B), KR, v A6 FFa0.001ppm FAbk
Rl ERPOBRBELE BHCHLUF1LEY ) (¥( © ppm)
ROk & BRI B H C [ Faakur| # K & | Bk B H C |Finruy
o b 2 ND ND 7 T 1 ND ND
0.001 . . .
B #| 4| ND0oon ND B K 3 2 ND ND
2 A E D 2 0.002 ND B h A 2 ND ND
E w 2 ND ND | | 2 ND ND
0.002 : 0.001
a 2 l.001~0.000 | ND X W2 (nypg.oony | 0-001
E & i A 1 ND ND x it iy 1 ND ND
Eoaom AR 1 0.001 ND oo oA B 2 ND ND
P ND ND dv oy a2 G pen ND
T |2 ND ND % * 2 ND ND
z 34
®  ( )IEMEFATRT, % D NDiZ0.001ppm S
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£ BHAROEMEERRE (645 pprm)

W B H C D D T Foan | Ty | RS
= - - - - 2 - - /- oo Sy~ _ o)

& 5 o | Suc | buc e | B Bor| Be | Bo | for | FUT v %
1 | ~p | ~p [ ND|[~ND | ND [ ND| ND [ ND| ND | ND | ND | 3.2
2 | ND | 0001 | ND | ND | 0001 | ND| ND |ND| ND | ND | ND | 3.3
5 | 0001 | 0001 | ND | ND | 0002 | ND | 0.001 | ND | 0.001 | ND | ND | 3.2
4 | ND | 0001 | ND| ND | 0.000 | ND | 0.000 | ND | 0.001 | ND | ND | 3.2
5 | ND | ND | ND | ND | ND | ND| 0.001 | ND | 0.00l | ND | ND | 2.8
6 | ND | 00001 | ND | ND | 0001 | ND| ND |ND| ND | ND | ND | 35
7 | ND | 0000 | ND | ND | 0000l {ND| ND |ND| ND | ND | ND | 3.2
§ | ND | ND |ND | ND| ND |ND| ND |ND| ND | ND | ND | 3.5
9 | ND | ND | ND ND| ND |ND| ND |ND| ND | ND | ND | 3.4
0 | ND | ND | ND | ND| ND | ND| ND | ND| ND | 0001 | ND | 3.5

% #| ND | 0.001 | ND| ND | 0.000 | ND| ND | ND| ND | ND | ND

e m | ND | ND ND ND ND | ND

~0.001 | ~0.001 ~0.002 ~0.001 ~0.001 | ~0.001

AT T O— N RBREEEICET AN T W0,
BIEMETTHITL T A2 BMEEETH 5,

HEL, F 40 KD 2id AR 50.001ppm HH
antz,

FOMOEMERRBER A - A4 P REE
WKOWTI TR S a7,

TPN iZ 4 = >0.003ppm, AR (3)0.010ppm,
£ 20.001lppm T, I 50.005~0.402ppm i
BNtz ATy 7i340.25~3.45ppm, HEND
~0.05ppm TH -7z, BETHETICL 2 TPN RE
ELHE 2T, BLEE] . Oppm, A S v FOBEHRER
Z20ppm, B 2 ppm T FRO RS b BHEEET
Fhol,

fii% : NDiZ0.00lppm Fif

FTHOBREERSF2 W AT, B-BHCIZ ND
~-0.002ppm, ¥-DDT ND~0.00lppm, 7 4 /L F
1) ¥ ND~0.00lppm T~ 7% 7 o—iL iR s 1
fipot, WTNRLFFEET Y, FIELKE
otz
& F X M
1) BAEERE045 (FM46F125200)

2) Official Method of Analysis AOAC 12 th

Edition, 518~525, (1975)

3) thiEREEE, i BERIESATE, 141145,

7 b A A%, (1980)

v
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BRI O AT (58 2 )

o<, fANR DR ORER
B & U ASE O SRR

BFAHZE—M - BEEFEEA - U0 EkE

Analysis of Food Additives (Report No. 2)

Preservatives in Tsukudani and Fish-paste and Propylen Glycol in Noodles

Koichiro KATSUKI, Masayo KUMANOQ, and Michio YAMAGUCHI

EFIG0ER I YA THEI L 7 BRI o S 4mis
HiZowTiRET 5,

;i *®

FEFE D EE, BARYMEhOEER, &
S HABROCRBEREFIC OWTAT 2T o2,
DL IEBIESRIEIC DT Y AL EVE (SOA)
Do E, BRERDBEXETRE (M FiE 2 45,
BB 116, BARA: L, FoM: 5) onT
SOA-ZEEE (BA) O %2{To7. 77,
HAFZ2WRIE (S —A 19, B2IT 8, o
ARA LT, O 5) 2w TFaLr 7Y
I—=0 (PG) OHFEITo,

7E, METENOBRERRL DBASRELD
THD, ZLaERERCOVWTERERE 2 o
CRTTT 4 LD, RERBEICOVWTIREFID
—HA a0 T I T 4= LT,

& F

1 DL IZEEORER
DCREBEHOSOACHIERR2Z ot on
F1ETT,

SENRIE %77 - 720HERD 5 5 T, 2hHEE( 1 g/ke)
AT LDEESN 5T,

RiER T 2 R/RT, SRAERERM, S
BERMEERH LAV D, H2CREFZLOBD

TSOADBH SN bbb ARenirol, L
L7asi s, MCEMIRERERLLI-LDTS0A
Bt Eharo b0 14 (No. 36) Rei,
ElodH E T L IER RV (0,03, 0.07g/kg)
Dbo (No. 2, 12) 4 BZW S,
RICRTHED S b HREFEREAD 2 ik &
FRRAERIEE & FoR L RO REE 2 e A b
FTATRLLAEVORELIETT,
DLPPEHADS OADEMEZ0.4~0.5g/kg
DEPHN 1 EL L, RERIOEBECR >, ©
120.5~0.6g/kg 73 8 £, 0.6~0.7g/kg 3 7 {4 = 5
E, Z00.5~0.7Tg/kg DEFIZ27(FEH & F 4, £F
D62.8% % &b Thustz, —7, 0~0.3g/kg DHIFE I
b1 (24023.3%) BEsR, DL EEEOD
WIESOAR2 U ZBEANRTHL50MBP5 2
Ahdoiz,
2 AALYHERORTER
ARLVEGHOSOABLUBADHIEER Y
FEDHRLDER2EFT,
SERIEXTo/oRED > 5 BABHRE Sz
D T Rengb ol
SQAKDWTHES &, HHEE (2 g/ke) 2#82
b ORESNEs s R, BEECET 5 BaRs
mebdhn, MmO TECEE (0.03g/ke) TS
aofEiE s @ (Noo 3) BRSRL,
—FH, BRRTEHERR LD TS0OA,BA &
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F1 DL HEEOSOADHERKR
N | & B | BERCETRRR | G0% | N | & & | REHCKTARE | (G
1 = i | GEEEEER 0.47 || 31 | & | AREEESE 0.49
2 RN N A Y p 0.03 § 32 AT RA | ARRENER 0.50
3 B F » 0.78 | 33 — EHRERERN <0.02
4 T A B 7 039 | 41 & @ b & R EE R <0.02
5 — # 0.49 || 35 @ b & RN <0.02
6 — &R E B 0.20 || 36 | & = b EREERER <0.02
7 B Fii i 0.54 || 37 | B i | aRERERER 0.28
8 —_— i 0.63 || 38 | B | ARG ERMEH 0.36
9 *= | EREFRER 0.49 || 39 | B A Y 0.61
10| B il » 0.53 | 40 | %K H| & & & 7F & 0.53
11 Habp B » 0.47 41 — ESRERFEREAA 0.57
12 —_— i 0.07 || 42 | & fi | AREEHRSFE 0.50
13 — » 0.16 || 43 | B T & # 0.40
14 | BOBALSD » 0.35 | 44 | & o B & BRI A 0.62
15 — P 0.41 || 45 b by L <0.02
16 o ] b 0.66 | 46 = W HEREEREER 0.55
17 | % o B | SEEERHEED <0.02 | 47 | B viil 4 0.595
18 2 < 6 | GEREEHSED 0.50 || 48 | A Fy # 0.46
19 | & W AHEEERER 0.53 || 49 | & A & R R ERHE R <0.02
20 | o ] & R TE AR 0.68 [ 50 | ¥ 2 & 7 L <0.02
21| w | EHRETEEER 0.20 | 51 ERRERHERM <0.02
2| B m | ARRERSE 0.44 || 52 — & B AR B 0.11
23 | & #i i 0.29 | 53 | B | &k RGFEH 0.54
24 | B | BRI <0.02 || 54 | B | AEREEREE <0.02
2B F 5 B ERETERER 0.21 | 5% | @ 7} i <0.02
2 | & m | aREERES 0.48 | 56 | @ I L <0.02
27 e 7 L <0.02 || 57 AU DD 5 K B 7 8 0.36
28 Lskid-on EREERER 0.64 || 58 | & il " 0.68
29 7y, ) RS <0.02 || 59 | B bl iy L <0.02
30 | @ B Feg L <{.02
(=40

12}

10}

8. | I

6.

4_

2.

0

0 0.1 0.2 0.3 0.4 6.5 0.6 0.7 0.8 0.9 L0 (g/kg)

=1

DAL ERPD SOA DREBDER P T 4
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£2 ARRYEIRPDSOA LU BA DBERE

No | £ | EERCET RS é%; (gg) No | £ M | REECET LR é%; (gg)
1 [»gadc &EHEEREMR] 085 | <0051 35 (HEiF |4 2 7 B| 0.8 <0.05
2 " p] 1.01 | <0051 36 | B < DIEHBEEHEH 1.22 | <0.05

3 2 bey L| 0.03 ] <005 37 |+# o fi|& K & F #| 1.38] <0.05

4 |5 < D|EHEHREHFER] 1.4 | <0.05) 38 |® < b i 1.38 | <(.05

5 1# o ff » 1.44 | <005 39 |2 23 2 " 1.52 | <0.05

6 | B < bl&a& K KEF B 136 | <0.05]| 40 ” P 1.54 ] <0.05

7 ” FHEFEREER] 1.14 | <005 41 | B < b » 1.01] <0.05

8 " B OB R OE B 1.46 | <0.05] 42 |m»FiFC J] 0.94 | <0.05

G |2 ERC)\EGHREEAESR| 138 | <005 43 | B < b Y 1.97 | <0.05

10 i ” 1.26 | <0.05 | 44 | %iF 2 " 1.34 | <0.05

11 » & B R E #| 1.76 | <0.05| 45 P W 0.89| <0.05

12 ” n 1.35 | <0.05 || 46 i y 1.89 | <0.05

13 n i 1.36 <0.05 | 47 i Pl 1.22 | <0.05

14 P " 1.58 | <0.05 | 48 ” b L | <0.02| <0.05

15 |5 < b » 1.92 | <0.05 || 49 |# @ fli|& M & 77 $|<0.02| <0.05

16 | » 13 Z »” 1.36 <0.05 || 30 b b 1.06 | <0.05

17 b ) 1.27 | <0.05 | 51 |4 £ iF C y 1.09 | <0.05

18 ” " 1.28 | <0.05 | 52 |5 < b " 1.33 ] <0.05

19 » i 0.83 | <0.05 53 |» 1T n 1.20 | <0.05

20 | p 3 0.90 | <0.05 || 54 v i 1.25| <0.05

21 p n 1.49 <005 || BB | B < W b 0.96| <0.05

22 7 " 0.86 | <0.05 || 56 |4 % = y 1.04 | <0.95

23 n i 1.34 <0.05 || 57 n i 0.98 [ <0.05

24 | B < b N 1.20 | <0.05 | 58 y 7 1.24 | <0.05

25 | k0T o 7 0.57 | <0.05 || 59 i 7 1.21 | <90.05

26 P » 1.05 <0.05 || 60 i / 1.25 1 <0.05

27 | B < b p 1.36 | <0.05 | 61 [ A 2 A » 1.70 | <0.05

28 j » 1.25 | <0.05 | 62 |# ¥ = | % L | <0.02| <0.05

20 | & % 1T P 1.23 | <0.05 || 63 v HOK O F OB 1.07] <0.05

30 (B < B i 1.16 <0.05 | 64 N » 0.66 | <0.05

31 F @ 7 1.76 | <0.05 | 65 » i 1.14 | <0.05

32 s ¢ b Y 1.46 | <0.05 || 66 P V. 1.39 | <0.05

33 | »FEFI » 1.35 <0.05 || 67 7 ? 1.06 | <0.05

34 Vi n 1.29 <0.05
bidla e -72b08 14 (No. 49 Hoi 3 »AHETOREREE
72, DAETDOPGCOHIEEL L L0 0O ERIIC

K2ZODSOADAIZEED 2 5, RELICET2E AR I
DRV ED (38E) RBRWLMEORIE-I > mERFHIORT 2000 PGSR
BT, EA NS TATEDLALLDEN2ITRT, e b DRSNS 27z,

ZIEEDEAARD BSOS OADHETEHE BHAERDP G ORERER L L ToMEER 2%
1.2~14g/kg DEEN 1{FELBHET, 40 EUT (Rar&iE30% R OB 1, KOS 1E30% 12
39.1% 2 HTuvst2,1.0~1.2g/kg S HIZEE =13 MELTHE) Tha,

T, “o2o0&E (1.0~1.4g/kg) Tia3sts T, RIIWWTTIIICSADOBED R THEYE

BHEERDNAY B ED LI LT D, EEEz-LDERs ol



(£rd)
254
201
15}
10F
5.
1 [T
0 0.2 0.4 0.6 6.8 1.0 1.2 1.4 1.6 1.8 2.0 (g/kg)
K2 BRLAYERPFORGBHOIEEOERFFS A
£ DHAMPO PG HUERE
Y| # s | BEPEG | Aas T PG T knau
BT BT (%) (%) B E (%)
1 Lo AT A oy L 29.4 <0. —
2 % D i oy L 22.5 <f.1 —
3 7 = A o E R R OA 22.6 1.70 1.54
4 Lo AT A " 23.4 1.65 1.51
5 # D Ay L 23.2 <0.1 —
6 Z = A b 31.4 <0.1 —
7 4 o B R A 23.8 2.03 1.86
8 » n 31.1 1.02 -
9 b o» AT A ) 26.7 1.51 1.44
0 | & = i P 23.8 1.72 1.58
11 % ol | % L 25.2 <0.1 —
12 F A B & A 29.0 1.17 1.15
13 | % = L 59.0 <0.1 —
M| &+ AFA | REERH 23.8 1.58 1.45
B | B = &4 7 25.8 1.74 1.64
B | 2 — A P 27.6 1.61 1.56
7 | & = ¢ P 29.2 1.48 1.46
18 7 = A v xS L 30.0 <0.1 —
19 | & = iz b 67.6 <0.1 —
20 Vi » 27.5 <0.1 —
21 Lo AE A 7 27.3 <0.1 —
22 Z = A v b 26.8 <0.1 —
23 # 7} ity i 31.3 <0.1 —
24 7 o= A v W H R A 27.5 1.02 .98
25 | & % ix » 24.2 1.45 1.34
26 | B ow AT A ) 23.3 1.30 1.19
27 | # DM b 28.4 1.18 1.15
28 L e AR A p 24.6 1.57 1.46
29 | B * W P 23.0 1.54 1.40

151
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Analysis of Organo Tin Compounds in Fishes

Koichiro KATSUKI, Masayo KUMANO, and Michio YAMAGUCHI

i U & (&

BHROBER L TER2ATHAEKA XLy
W (MY TFEARAXEY ORBEA~DERERRE
FrORAMEELFERERERER LS L,
SHEHLAEMX OB TIME B TRHE R, *
DIEI0.009~0.48ug/g Th -1 ERE SR, £H
R BERNORESHEE S > T2, FRLH
R BT O W TEESTOh T 5,
FEFIGOEE I E A~ F L 2 nbliNo &l (70,
HoN, AVA, FR, TIHT, AT7Y) DT,
CAMYTFNAXAFYE (TBTO) OO %
TolOTEOREERET D,

y; ] i

WIEIZEE S0 ERE KR S REFRZELT
BASRELOTHS,

SR L R AEC L DT,

Thbhb, BIEA Y /- E -~ TIER
HUHL, P34 ATZ Y =27 v 75TVE
CD-GCixo#IEL,

GCORUEHE I WRETEBDTH 2,

& £
ZREOTBTODGHERE2R LITTRT,
HEABTH L7 FIZI0EF 8 RE»5TBTO

BRERHENTBY, REIZ0.36ppmE R L Tha7z,
FOMOAMTIET F 25 50.11ppm, 7 Y5 50.08
ppdEHH E iz, i 6 AR (s o, You, F VA,
FR, T2A7, A7) porEBE s o7,

& £ X ®
RETRERERREREZZR . (LE0EE
DwT, 5~6 (MEH60EIZA)

E1 #AN¥ERO TBTO 947
Bk (Mg Li-syD) 58
4t

NaCl fgfl7KiE 30 ml

n -~ 4100, 50 ml CHH
n-~F+ B

| ©.06N HCI 25 mIX 2 ##
B oM (2~3mbD

TIEFAHT b
T-F N D-~FH (1+1)
50 ml #&FH; (Fr. 1)
N-~FF « nFLFALIT—0
(44 1) 100mlEE (Fr. 1)
Fr. 1T

SE - b

| NaCl #1f10. IN HC1 20 ml
n-sF

| 0.1N NaOH 20 ml
n-~F4 2

| 0.1N HCI 20 ml
n-~F4E

#2 420% DEGS-HG Chromosorb W
(AW-DMCS) 80~100 mesh 2 m

A7 LRE D160°C

WHEEE | 180°C

F 4 0¥ —#A . N, 80 ml/min

= e

G.C

1 97v/w% MeOH

* 12N HCl 5 m 1000 mi
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K1 ANMEBPOTBTOSHMBR
N o mmEn| omomow | B R R R Tam
1 |7 va T S60, 7 (il a1 = ) 58~67 0.37~0.65 0.11
2 | v = P P 19~28 0.15~0.49 <0.05
3 | W I ] = 0B 0w 29~-31 0.34~0.39 <0.05
4 |7 3 » 2 18~19 0.11~0.12 <0,05
5 4 " RIAL BN £ 2 W Bl 17~21 0.07~0.12 0.08
6 | A& W ) ] LB 0w 48 1.5 <(0.05
T 7 R i T B E 21~27 0.20~~0.43 <(.05
8 |7 o 7 p " 18-~20 0.14~0.21 <0.05
9 |4 v v p] GREAR R 17~-24 0.05~0.15 <0.05
10 | & = F " I A 40~44 0.7~1.1 0.07
11 i S60, 12 | 75 i # BB = F1HT 55 2.2 <0.05
12 ! P = KB T 2 m iy 48 1.5 0.18
13 p] P hiea =l il 60 3.0 0.32
14 ] » Mo OE B M 66 3.7 0.36
15 " P AR B/ E < BT 40 0.9 0.35
16 ) 4 [N e ) 60 3.5 0.36
17 P ] A LA BT 53 2.3 <0.05
18 Y " RN OBR AL HT 60 3.5 0.06
19 » 7 TIREEEE M 46 1.5 0.18
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EERERORHEZEL

Aty FE - M

= N R Py i :

Water Quality Variation of Shimabara Hot Springs

Hideaki MOTOMURA, Nobuhiro MASUDA, and Michio YAMAGUCHI

L &
EFEERIEFRICE LT, FEH L MBS
SN TV ERED—DTHSB,
RRORBIEELBLEECL I T T 5L
IS N TR, BEARORE - KoeELS
OERIC DB THE VBB TR,

FTHE, BERRICOWLWIHEE - MMF4 B2
v, BEOMIEE L, WMEEB I koo
TET 5,

HOE H OE
1 RFEHbS
Bliz;md b iETEB o7,

///<:\\ O 5
'\

EEA
REH e TER

2 S¥RE
K, Na BRI FIHEHET, FOMIi R afrikigs
W& o7z,

E &R 3R
FLIOBEDOHER L SEIOFEER, #F2
WEENGEOEEE R L,
FREEFEKRESELLLT D> o2,
No.5 H325°C% T b D{EER» SR &k 57z,
FORBRBYNIT T, Nol ENo b 28200mg/kg
BAEFE{RL Tusdz,
FERDPCOOTAHTAS E, Nol i3lEsEmgl
w#E, HCO,-, Mg?t, Ca*#E L Naiz#mL
2o HE MgrNa-HCO, 4 & NaMg-HCO, R
Y od, No2 B BB RSB L 22 LA
RELIERLILDR Aoz, No 3 i —mt
3%, HCO, #8gA Lzas, #ofliz RESEEL
bR ol, Nod BB TEKS, A
VA4 L HCO,~, Na®, Mg?", Ca**»88inL iz,
FELE Fe, MgeCa-HCO, 4 & Mg+Na-HCO,
REizoiz, Nob B —EBbRFESNEL (R L,
HCO,-, Na*##EiL 7, FEiZ& CO,, Mg-Ca-
HCO, ®#» 5 Mg+Ca*Na-HCO, iR & 75 = 77,
EHREICATEH S &, HE_BLERFORL9H
5 5 RIFER 4 REFETEA L, 27, HCO, 12D
WTHENMLTWwEEIEZLBEA L THwEEI5E
o,

ES & F)
SEDFEBECL D ERERORSEEERRES
FL T 0Eas0, SRERIRFCEE
AL & M,
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R LEITIFHER
[ i Na No 1 No 2 Mo 3 No 4 No 5
i H iy | BET FNIENIT874-3 | BEMT/IAET7895 B RMEE 4 BEMFIFLETS056 | B il T E28-1
# ok B B B([3%1,7 6011,7|5410.2 60,117 |42, 9.1  60,11,15(34, 1,31 60,11, 7 |39.5.22 60,1 7
pH(RpH} 6.6( — ) 7.2(7.2)| 7.2(7.8) 6.9(6.9) | 7.0(—) —(7.4) | 6.9(—) 6.7(6.7) | 5.6 6.3(6.4)
HOGR O (RE)°C| 31(13.5) 30.7(23) | 34.0028) 34.4(22) | 31.0(33) —(— | 28(—) 27.2{22) | 26(24)  24.8(21)
B W a l/min 100 215 126 BmThE 300 — —  HEFEE 800 HfllETRE
W K00 1.002 0.9958 1.001 0.9996 1.001 (.9994 1.002 1.000 1.001 1.001
BRE Y Meke 1.617 1.243 1.168 1.139 0.8812 0.7920 1.528 1.489 1.849 2.066
B 5 mglkg
Lit 0.7 0.6 0.7 0.2 0.1 0.3
Nat 164.5 258.5 169.7 158.5 155.0 141.5 79.9 133.2 37.2 187.3
K* 16.2 3.4 21.3 20.9 24.0 24.1 2.8 29.0 0.7 34.6
NH,* 0.1
Mg* 159.8 97.1 118.7 111.8 66.2 61.3 126.0 194.9 277.0 263.8
Ca?* 102.2 52.1 57.9 81.6 60.4 44.3 89.9 11.1 175.1 166.7
S+ 0.1 0.1 0.4 0.8
Mn#* 1.5 2.6 0.1 2.3 0.8 1.6 3.5 6.3 3.8 6.7
Fe'*, Fe* 3.5 0.2 0.1 46.4 0.2 0.5 0.5
B 4 4 > vt 447.7 445 5 368.3 376.1 306.6 273.0 348.5 4752 494.3 640.2
F- 0.2 0.3 0.2 0.3 0.3 0.3
Cl- 45.3 30.7 22.1 25.6 17.1 20.4 22.6 51.1 121.0 134.6
B 0.2
S0O,> 12.3 13.5 5.2 6.5 13.2 16.2 18.2 31.0 84,3
H.PO,~ 0.2
HPO*>- 1.1 0.8 1.0 1.1 1.5
HCO,~ 1.507 1,373 1,984 1,275 928.3 836.1 1.156 1.672 1.793 2,089
CO.* 0.5
(= A N 1,565 1,418 1,312 1,302 951.9 871.1 1,155 1,743 1,945 2,309
ECI A A
H,Si0, 126.9 96.7 148.0 118.8 98.6 87.6 114.2 84,7 44.3 94.4
HRO, 5.1 2.0 2.5 9.8
BRI (R R) 2,140 1,986 1,828 1.800 1,357 1,234 1,658 2.308 2,484 3,058
WE Y AW S
O, 911.0 130.7 31.4 187.0 223.2 0.3 501.1 346.7 10,750 858.0
[ - 3,051 2,097 1.860 1,987 1,580 1,294 2,150 2,652 13,230 3.911
oM M R\ EHFersy - | BEBRBER|BE ¥ —
£2 FERQEOLIEE
= B AN, No 1 No 2 No 3 No 4 No 5
®ig C) — 0.3 + 0.4 — — 0.8 — 1.2
EHEY (mg/kg) —374 — 29 — 89.2 - 3 + 217
Nat* {mg/kg) + 94.0 — 11.2 — 13.5 + 53.5 + 150.1
Mg?* (mg/kg) — 62.7 - 6.9 - 4.9 + 68.9 —  13.2
Ca?" (mg/kg) — 50.1 + 23.7 — 16.1 + 21.2 - 8.4
HCO,~ (mg/kg) —314 - 9 — 92.2 +516 + 296
CO, (mg/kg) —780.3 +155.6 —162.9 —154.4 —9,892

) i3, — i, il oZEbabrRby
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RIEFIFIC BT 5 AEEETEE (FB22%R)

WTHE EFE o FEEHF]
A OFE - IO EM

Radioactivity Survey Data in Nagasaki Prefecture
(Report No. 22)

Yukinori KONDQ, Sayuri HANDA,
Hideaki MOTOMURA, and Michic YAMAGUCHI

FERIBBEREL 2 5 RILL T 5 BB 21T £1 TKOL e (6 ERTELE)
EFI60EORREMET 5, = .
R - ﬁ%nii]")‘ st gERE g (?Cl/ll _ [nﬁ%c;l;%)
I TS | RRE | i
1 BEs 60,4 11 | 151.8 | 13.0 | ND | 37.3| 1.8
R o PEERE « BB+ L0 - B - ZORE AN 197 5 10 | 113.0| 9.2 | ND | 201 4.1
#, 6| 13 [327.9] 10.0 | ND | 54.9 | 3.0
2 HIEGERUHIER 7| 9 | 163.0 | 15.4 | ND | 53.3| 0.9
A ORTLE e & T BlE A 1k BERIT R 8 7 916 | 12.1 | ND 33.3 | 0.7
[HgtEE B (1976285]) i Ledi oo & 4 1 ol 11 | 647] 69| N | 2711 L

,_L_: —r 21 s ;= NPT & 3l S &
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