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KhTTERS, 6I0TT. RRBEIEBVEOVHE
252.29ppm TH B DXL, ERFEHFOEEHEIEIEF
0.0088ppm, ZFHF70.0103ppm, #F#0.0092ppm & &
LB, BAEFLEHFOELIZFEAE RO, ST,
HHTFHO I RRIRE I EBFHOLESEE D250
BLBE I Lk b, FAKPIZIEFH65ppmD EHBED
BESTFEL, Ih3EBEHMTAKE~EA (EKt) L
70, BE»SKEEREL TREHMEAETLLY
DOHBET AR IEE, BUEREHFOSS, G5
BODEMBETLH VEBRKOEERZT2 I ik +5%E
Zond, BEEXH2HENLERIEAFRIC19,500
ppmb EHENTWIEETH L0, BRFEHOERE
BT F918. 1lppmTH 5 DIt L, EWRFEFOFEL IR
#7754 .5ppm, FEHF5.5ppm, ¥FI194.8ppm & 1/4F2FK
OBETHZ, bL, BERFHFOMTAOERD T T
DHERDSDBAL L ERELZHEDE KN SDR
FKOBAREDBELXOLEEL TAH2, ERIERL
{EEHEIAML T, BRRTHER LU
ET3 a0, BANBALLRHETAOER/REL
2, BAD2BEREZVEEZHND, I 2 TIHEKP
DB ERABTHBARACLIRFBERHE TS L
0.061ppm & 72 0, EE O T KD T2 . 3ppmD2.7% 7%
BT ETHAKEBAORER IS bThrrELLNS,
EEFEEOFESE, EREFREBECFEI 74 VARET
B (g7 L4, AEXEETE) Oi3h, RETHE,
ERNEEETHHLTED, EXOERFRDI LR
VOINL, BERFEORSRIBEUMCEIRELRR
BHRERRYS RV, -7, SERBEEFRORED
MAOEE»ELN 2, 2OREHEFEEISCE-ED
BRDIZE, CARNTATEEEDSRBHTKEX
TORBMALBAD LRBEORFFELOBH L & 21T
ILEBHD D,
HIFFHFOHKORAMEMOLEBERE R/
(BE/BE=2.5), 8RRBERER /7 A42.0ppm L
THREE =T —H, BROMEKAF A (1 2O &
TED 4 » AT Y AREEOKKA) #34.26ppm & B &
WELRLTVE, 3510, ERBEORAELENT
TOHFT L, GEXEXFHARH L ORKLED



WH BN ARRRE - EHHEERKROEY L LB ~OBRFAR UM T RA~OHE
#£5 BHVFEORMTKAORE LIERRE

(ppm)
g;‘éﬂ kit KA | HE (m)J P 1 R AR | W =
| @ 52 1.46 171 (L7)
@ 65 1.09
O ) | 1980. 212 8L %
® 96 2.04 114 { 5.59)
LRzt 4~8 WA
1 @ 1115 1.74 10.8 ( 6.21)
WEY R Fay)) e X4 H
® 117 Poo167 10.3 { 6.17)
552 Fz
® 418 2.06 15.4 ( 7.48)
F b5 1.68 13.0 ( 7.43)
® 52 0.85 12.0 (14.1)
@ 65 5.87 TR{bTFU T
% + K HT
@ 96 0.57 8.77 (154 )
A 4~8
2 @ 1115 2.01 Fa2w) AL H
B R
® 117 1.99 20.7 (10.2 ) g
33
® 418 1.55
F 9 214 | 138 (13.3 )
® 52 3.43 31.7 ( 9.24)
@ 65 1.9
e 4 BT
® 96 1.60 279 (17.4)
B 4~8 ERE
3 @ 1115 1.44 23.3 (16.2 )
WE N R BEREM
® 117 0.85 15.2 (17.9 )
i
® 418 2.711 24.3 ( 897)
j ¥ oy 2.00 245 | (139)
| @ 54 188 223 (119 )
@ 65 224
£ + R BT
® 96 1.51
C 4~8
4 @ 1115 0.75 B AF VAR
BN A
® 117 1.43 20.7 (145 )
323
® 418 2.38 23.0 { 9.66)
F ¥ 1.70 22.0 (12.0 )
1N D 54 4.53
& L+ JEH] @ 96 472
s D ® 1115 4~8 361 15.1 ( 4.18) Bx
CExX @ 117 450 16.3 ( 362) Bk
BE ® 418 3.93
R s 4.26 157 { 3.90)
R ol 2.29 181 (12.22)
0.57 77 .
(B~ K (3 1 )] () |

* D~DI3 T < TI9794%
® + @i+ < T19804E



10 BEBMBHRFRTRE H35 (1986)
#£6 EWNFHOMTAIFOBRRLEXRAE (ppm)
WAES ® ok # $AAB (#EmM| B F | F | BER/ER b} %
3 X H# BT | 71 4 10.030 | 9.7 (323) | & Ed H 7
5 (B EHOEHBE| v 18 |0.0023] 2.5 | (1.087) »
7 » @ FE  A|11-1 | 11 |0.0088| 3.9 (443) "
& 8 ” » B| » 15 |0.0078| 2.6 (333) y
9 » » c| » 28 |0.0071| 2.5 (352) "
~| 10 n B A Al 22 0.0065| 3.8 (585) ”
By " FOB n 22 10.0043| 5.7 | (1.326) "
B o o B » 20 |0.0044| 5.4 | (1,227 Z
# | 13 nor B » 22 10.021 | 7.9 (376) ”
* 14 » oI ¥ Y] 11 [0.0045| 5.2 (1,156) n
15 »oF @ B 1.2 | 30 [0.0032] 2.9 (906) ”
X 16 o™ @ F| o 30 |0.0057| 3.5 (614) »
17 v E A B| 30 | 0.0064| 5.1 (797) | VU RE Y REA
a 5 yoE B B 18 [0.0073] 3.7 (507) | BgHA (5 LREL)
18 |BHE W T & K| 30 |0.014 | 4.5 32 |BE ® H Kk
20 [ B ORR BT ® K OA| v 30 |0.0071| 3.8 (535) |k & E A Kk
¥ 0.0088| 4.5 (680)
% 1 NEEHHE L AKE| 630 80 [0.0087] 4.8 (552) (&« @& B K
2 P EEFENY L 60 |0.0083| 4.8 (578) | T % A %
B, lmmmErm1Ee kE | 71| 8 |0.0050] 5.9 | (1180 Ak @& A K
#* 6 o 3 Kk | 11-1 | 8 [0.010 | 4.8 (480) | & & B K
B | 19 | HOB MO8 K| 11-2 | 60 10023 | 9.6 (417 | T %& SA K
21 (B8 AL BT % Lk B| | EWEH|0.0070| 3.0 429 B =% &
X[ oy 0.0103| 5.5 (606)
# % o e ) @
(B/~BK) io‘ogao ‘ ’95.7 il.gze‘

*FKEROTNLI8IFETH S,

S, ZRODFERI, BYEcb 2 MBRAESR
EREOFERBIZL T, TTIHTAFOLRBE N &
bOTHBLAAKEL, LHrREBHTAOEKED
GHEEIZRATWS Z L 2RBL T3, S, BEE
Er B TRES S RREROBRASEZ 20T 5
DErEbh B,

—7%, ERTHFOFAMAMOREREZ L, AR
BELIELHOARDIKREL (BE/RESL), Ly
L, BREBETH0.03ppm: EBFHEOBREBEEDL/20
T ER,

HHBEOHM T AIORFROSHATLNIL, FEOHS
Y TiiKusakas (1980) FE S (1984) D2 Dz ¥
i, FBS (1984) X 2 REFHRIMEOKE
T 20850 B FEEIL0.014 (0.008~0.029) ppm,
R MEEE3.4(3.1~4.8) ppmT, LT b ERFEEF L
v~ Ty, UL, KENEOH 3 Ao Tkd
DEHEFWEIZ0.21ppm, EFRBEII51ppm & #F
TAWEDFH LI D LT LERGBELYEL R T
5, WMER/BFEHIZM4I L HAD295IE S, BE, ERL
LEIKOBAL L > TEH K- HES LI LL,
HIEFEF b2 EERBEIIBELCRLC L 22D



R - BN ARRME - EHERRROEY L LR~ ORI R U T A~DORE 11

57, BRBERIV/ILUTEEL Z->TV 3,
kusaka® (1980) IZ L 2MWFEB I UAEHOKRBMT
A GFEIOMUT) 17TH 0 R FK®E 3 F90.062ppm
(1978) ¥ & 1f0.076ppm (1979) T, BNFHCREF
B (RgNEOMo 3 Ak ) OFHEL D 5~84
BFEELZ> TS, BRFIFICHERS £1/30~1/40
BECTEow, ERBEEFD22.7ppm (1978) B &
128 .5ppm (1979) TRHFHII L L2ATEFHF LY

Lba~6fEFE<>T\3, Kusakad IIERME LS
CERELTEBAOBREOBAL ZIREA « fRicER
THOHACRRTHOBEORKB LIS LDLBEL T
VAN, BEZOLTREIERL WL, LaL, &
FBLUBATHOM T KOER/ERHILI69L376TE
LAEARD2H LN PPEVEBET, FCERZTHHL
b TEEL PRV BRDOLHELSEER L HCETRA
LicizdriffEANE, &8, ERTFEHTADESEE
F/RFILIZ660E TbO THLORML, FEFHFOR
Hi210.6 - IR IC(E<, Zhns b BAROARNLKE
REHEE S H B ENRB AN,

ZE 513 (1984) 135 5 ZEDBAlic X 2 TROBHE
EREERTIMELIT> TV, ThbbMETHI
HIRO B HBFEE O T ok (% 5 ~50mdD RE# T )
BEDEFEEMMIL T 5885, B0 EROMEIR0.02
~0.63ppmD LRIz b0 T2, FOHhOMEME
Ti30.5ppmEB Z 2EVELR SN TS, —7, HE
MEEIZ20ppm A LD B DX 51T, 3.3~18.3ppm &
HEAEEHEIL /NS oo SRR/ R R HIZ286~28.2¢
WIKEREHERL, RRBELFVL I LELLGNE
e BIEEERL Iz, GHMNOFEA -« FAllIAks & UEE
kOB HE/BELEL SR TAOREEZEL(ETS
YHRARADL ST, EHRMOMEHFTERI(E
AanTwAEDBO—#isti T ARKCBALRLEET
EEEHEL TR ERFHFOEES, i TFI10.6
EEBIZNEL, PORRBELEZIMIIEI LT
3,

7o, BEOETBENE CEEHOMICMBL AK
N ADBEIET HHE (ERFHERBEFRENK
OB T2, IZRERENREVIZ) ODNTA
HPL #F (T L ERBTARATHEZ S ~20mT, 4
AFESARNT A, 1 PR 1 EBCABLE» 7
NTR) OFKPORELEROMELFTL 2225, B
FAEDTHI20.32(0.050~1.0) ppm, HF1319.1(15.3
~24.9) ppm, HFE/ZFELLIX155 (15.3~356) TH o7z
(W5H, 1984), EFOBREEIAEXL, BLEBRETH

S5 DR 1EBLARLZL >IN TADOHKTH B,
HREMERS »FFE b BEEVALTHD, 207108
FRESFORCER/ERLI NS IEERRL
12o7227 1 »FRRFEL OppmD F BB % L - A DRA
Hi315.3- RIET, M, FEib: s SHTEIILHT 2
fE%RL7, L L, fRoHKIZFRMEOMBL AR Y
ADHREESEL, BUERYY OERRKRARL /IS
WIEAERBLTY, ERBEIERETEELD LVE» -
oo L b IMENHIBOLRDEL, SHFEHFOL I
HENCKEREND 2875, L INETRVEER
BELTTHTAEEERT 22 TREE->TOHRLZ
J R 531V oF AW AN

IV 18{EH ) EEELEER L E D
REBNU-RIZ TR

OHREOBMTORNEREY Y ORERIHRNICY
FEHEITHL, B IVERERIUDETAELREHL
T 3B DEMICL 2EROKBRINLEZ SN
3, & ZTHEAD VIERZEOLEREDBRBERNDO L
FERNCEOREOREY RITTLRETL.

1. {E¥EE S S UBERORES L THEXRRE

1 A &%

1) #aEE

BikH VIEROM, £T7TRTENL FRIZHET 2
ERR S OSBEFK, 25 280Xy FRBTOEM
MThb7o—r—-2HE L,

2) LFEHEOHAFTHTORES L ERD T

BEOHSHOLTHORE L 100mg T ORI L T 18
LRI BB (R, 1983) T, HERLLFREE
S UREDOEINS V ZHEYOBE ICHE U CIEBEE (B
H, 1983) T, fEEZRDFE LA U < BHBE T
L7

(2) BEsIUvEsE

MR EFRTITRT, #Ibs ) IEKDIZI2950ppm,
Wik H VBRI H51ppmD EESEENTE D, B
BAEA VEEORBECHE I FMORBRNSEH S 1
%, ZOMOBEKHT O RBE I Rpom AT TH £ 0 Y
Hionsnrun,

—%, BT 2HEPFORLBZREFIRBBEAT0LT
Sk # Y T110ppm, FikE# U 130. 28ppm X HHE < %
ST b,

%3, WREBEE S UK TI3470,000ppm, HEE
# U BB T2 18,000ppm, B R/ EFKLLIE £ F 41495,
353 THAD295L D RRFEER L, HLY VER



12 MEBRBE MR RS

#7 EFERERMMPEES L CERRE

H35 (1986)
%8 HEXEIURINTE

LSRNy | £%Fppm |EFppm | ER/RE
e 2 U B O 950 470,000 495
By ) EBEREAE | 110 480,000 | 4,364
wWoE oAV B | 5l 18,000 353
wE Y Y (BHREE 0.28 340 | 1,214
HEE7 =7 LHBRH 0.36 200 556
BY vEBEKXKESR 095 530 558
#H A K| 3.2 780 244
wMEgy ) (BRAE | 0.31 150 484
7 v — (F &) 3.1 7,400 | 2,387

R, Ry U BREARB LU 0—E,4.364,1.214,
2.387TEELIBEL, ZON, A2 BHEBRCLINE
HHhEE ozt kS, FOMOEFEREOELHIZE
A VR KEL DT,

2. LD PEEORRA IR ORERIUCRIZTT

b5

n A &
WHREY Y HFATy (R BLTa=yF+ (R
)
R BER s £ (o, REEBL, 2%6.1ppm, BHF
22ppm/#z 1)
WY BCERRSROBOIELY VIEHDO RS, #
SITHETHEMEHRAL 2. A8, 7o0—% (F4E) &
EER L EEEOCTER L ERBRLALLDTH S,
HBX B L URIIYE - WERERSIWRT,
B OB 1E (182
¥ Kk EEEREEMOLETLHBOLRRELE

SR

= AR e W% () [#F @)
HEA VR | | ) EEY(0.158) 0.5 0.5
fiks VR | i U ERRE () | 0 "
ke U BEE | BRERH VAR RV (0.186) n B
Wy U RE | By U SREEY ) | »
WikeH U B | U BEFEEY(0.215) ” »
7 oo - ot | B O — R0 | — -
'/ 1) — 0.5 0.5
® OB s - — —

1) K:L7TO0.1g

BLEHSIZIZEBALKL

BiEE. /A7 ARy VIZER 7L (EE<2
mm) #300g 3 228, AHAEIZ Y & 51 32 GRIV
1857, WAALIca<Y+ (UE) 8kirzhFh ik
Lize TR ATERRZE(E(6 1 00~18 1 00)24°C, 6000
I, 78 (18:00~6 :00)20°C, BREAZL)ATK1 » B
PG L, B, £BCLUTHEHEIEL, 27V F 4
B, "UAHYL 2 98kE LT,

IN#E® L URERAY  mEYH, RESDOTHEL 724
AKEEL, "YHTAL Y R RE EBLUR, 2
7Y+ (NE)RELZICHTOCTEEL &N, B
BLaEE L
EVFEEHUORES L UCERO ST | TN TIERBIK
S (EH, 1983) k-7,

(2 HRBIUER

£ RROEWINE, £10, 1LEYOREL LU
HFBES I UORINES, RRCENYEERRB LUV

®9 {EYMEPE

(mg/H v )
E®) 2 = v F Ny oHh Y4 a ES
X % sz g £ | em | E % i etk | v
#i» v B 310 94 404 950 554 43 1,547 1,951
#BLA Y HE 480 96 576 930 554 51 1,535 2,111
wmE AU BEH 320 160 480 960 613 28 1,601 2,081
oy U AR E 480 140 620 860 648 45 1,553 2,173
ey R E 640 140 780 900 512 45 1,457 2,237
®/AH Y e 565 125 690 910 553 49 1,512 2,202
77— 375 135 510 455 423 32 910 1,420
3 #) 155 43 198 205 219 19 443 640

* 2 HOFY



R - B SRRBRK L EHERIROEY L LB~ OBRER U T A~ OBE 13
R0 EMORF L L EFRRE

(ppm/&¥1)
% -] x I x
G RS Ny HFAL a3 I F NV H T4
K & B 2 % E # % E % F3 =
WAV ESR| 120 23 60 2 17 27,000 | 10,000 | 18.000 | 10,400 | 6.500
HE sV K OE 19 10 27 19 9.7 22,000 11,000 15,000 16,000 3,800
wmE oYY EH 24 16 30 24 14 1.800 710 1,200 1,440 130
w oYY R X 12 12 30 21 18 700 340 490 1,270 350
Wy U M OE 16 13 28 19 20 710 500 510 660 360
" o ) Fe 12 12 29 30 14 480 450 650 660 360
7 o - 5.7 5.5 4.8 6.5 6.7 34,000 11,000 21,000 17,600 4,100
= e ¥ =) 27 27 22 20 14 1,800 4,800 1,200 2,180 630
* 2 WOy
#11 e EEC L2 8F B L UEFFEE
(ug/E v +)
X ! % s x

(Gl 3= v+ nyHTL T #H b 3w v+ Ny H T4 3 o b

A -GERE AR R AN Som | ® z | 285 = % w | 2% | ann
kA Y BB 37 2.2 39 57 15 0.73| 73 112 8,400 940 9.340] 17,000( 3.090 280 20,370 29,710
Wibx ) EE 9.1| 1.0] 10 25 6.5] 0.50| 32 42 10,600 1.000| 11.600| 14,000 2,970 190 17,160 28,760
WMeH UBBK 7.7 2.6| 10 29 8.8]0.39] 38 48 576 110 686 1,200 408 36 1.640 2,330
Wise» UR%E| 58| 1.7, 7.5/ 26 8.4]1 0.81} 35 43 336 48 384 420 533 16 970 1,400
W) HE| 10 1.81 12 25 5.5 0.90[ 31 43 454 70 524 460 162 16 640 1,200
#® » U B 6.8 1.4] 8.2 27 11 0.701 39 47 275 53 328 590 158 18 770 1,100
ra—s3 2.1| 0.8 2.8 2.2| 0.9|0.20| 3.3 6.1{ 13.000 1,400 [ 14.400 9,200 3.675 130 13,010} 27,400
#& BB H (&9 4.1| 1.2| 5.2] 4.5 1.910.25| 6.6 11.8 270 200 470 255 264 11 530 1,000

* 2 MOFL
BEROEYRINEL R LI, TEPCR L LY ERRORESRIZERT LI CK

TEMEINE 1, ERHXKOEEY, 70— KD/
HFAary (FHR) ORENET - TEL, BOORIE
EERDRIELE-TNTY LA DHDH, NE
CENHDLEIEZ SN,

e P RFEE L, BLh VIERX 2= FETI20
ppm, YA T4 a3 ET0ppmEBL ANV H I A A
E2ppmE R EL W o L ERERL T3, ZOMOK
WEHARTHERTFR AR, 25U LEESZ->TS, &
1ZEE & Ak A ) BRI, 000ppmiE < FHE S
TV EELRN L EWZE, —H, 70—nK
BERIZICTHT &5 CEIERKE L5 2 A Y IERK
FBRCTARTORL Y, BERAMEBRIREVIZ Db
STERBE, BERLLBLEIZ->TV3, Zhid
Hies VERK, Hbr ) RERZAOH L NLOEF
2 & B ETRY 2 BAGMERN R (BoszORMENYLS 1964) @
i, 7o—SPREFEEECHEL D bRIRE
WRETHET A0 EETEN S,

BEIN TV, EHIBERENEDREVLELE
AEEHE T10ugfElE, 7 a— X E#bs UVEHK £k <
K Ti3dlugBEr £z o0, ZhoikshsFntEdo
RKRBIERFED0.56% £2.2% L bl 5k, —H,
RIMHOREZOEYRINFE I, RI12IFT &£ i
AVERROATL LHEETE LD 57035, 1% DEE
ExBTE, LEHOLKOEYRIRED 2 %E» %
NLUT OEIERTHYEE Y,

wis, BEROBETHLYN, ERNNELRBLEE
HMEHNTIZFE L LB VEHK, By ) BEX, B
U7 0 —=REKOEYI L A EFERNE ZITIZRLY ~L
ExoTwd, RELBETR, EMNEDEL 7 o—
NRENRBLEL L - T3, EBPORKBIFEROME
PIRIRFE I F 12 BIERK D14.2% LR L T
5, AEOHELOVEBENIBVEEESINS, BN
FEZROWREZ, By VIERK, Sy VEAEXS
LU =X TIE/~40% EHEES 1, Js U ER
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BEBEEWMRARE F£35 (1986)
£12 #v MEIYRORE L ERSER, 5 NICE RS OIFRIGE
HBRX| FHtHr w/lLAHY HiseH Y wisen ) 121 S 3 ’
[ RE [ RE B |®R72 V| 70—  REHR
+ #1800 1,800 1,800 1,800 1,800 1,800 1,800 1,800
a x E 150 17.4 94 0.052 0.067 0 31 0
X &
5 ®le & 23 23 23 23 23 23 22 18
Blm|m % o8 0.18 0.18 0.18 0.18 0.18 0 0
e
% g B | 0475 0475 0.475 0.475 0.475 0475 0 0
4
L g””g 153 20.4 124 30 30 30 332 18
g"g%‘ ; 1,953 18204 | 18124 1,803 1803 1,803 18332 | 18018
fr ”’ﬁfﬂ"};‘f B 42 18 43 43 47 61 118
g D
ﬁ?ﬁ&%g ol - — 22 22 24 - 0.68
EERED | o) — — - _ - - _
e EBALED (%) .
+ | 6600 6,600 6,600 6,600 6,600 6,600 6,600 6,600
B 24300 | 75,800 3,350 63 32 0 74,000 0
ig m M
%‘ e A& 85 85 85 8 85 8 80 66
B g % 100 100 100 100 100 100 0 0
F2°4
PP W 265 265 265 265 265 265 0 0
w
L g”“g 74750 | 76250 3,800 573 482 450 74,080 66
Ko RHD | 81350 82,850 10,400 7,173 7,082 7,050 80,680 6,666
& g ﬁ‘ ! » 3 ) y " . ) 'y
fEMEBRR | 99710 | 28760 2330 1,400 1.200 1,100 27,400 1,000
pg/Ryb
TREROEY _ _ - — — — — 14.2
® I E % '
ggg@gf@% 387 36.6 319 — - — 348 —

®2RVFENYATATEFELILD

1) Bl A U AER, Bil» ) REX, £ YRZ A TAOFYRERRIRE L 0, FIMHERRSHERS. Opgr 5001

D, +HEPORREEL B0ugiZ T 2HE,
2) it U IREROEYNORERRINEL2xgh > ENO L ERRRINED FH4 3ug(FRMYPERRESEL (BL,

BEACEETELEMY URE, By )RR £ K0Ty, FYESEL DSVEEMRER O®E5ve

#67.7ugd, Bty ) EHPEESHREI g T 585,

3) FIMYHEOERSH RIS ERHXIC LT, ERREREIEL 000pg s D HENYHEREFH66ugE £

#H934ug®D, TRWPFRREFRESEERE, 6002203 2 HG,

1) EROFEYOHEFERINED > THREMYPERSH RS EOKOENOERERINE D FY1,233ug (M7 ) HE, H
By ) REK, ) ROTY, FUEHEL NS LEENRER O 2E5 | LED, ZATROTHRMYTERS

HECHT 2HE,



REH - BN SERAE L EHEXRROEN &L BEAOBRER UM TANOEE 15

FORFEOBELAREL G, OTHRIZLTYS 2R SEHM
MHhORR BRI, BER L » AT TIRHEMREDS0
Y RIS E N L HEIRB DT, ZOHD
TEMOEMEDE L R ICKEH L TRITEOEYS
BEZETLTWHLTHS S,

3. H ) IEEhRAROEIRBRIZEH T S ESR
1 A &
HREY . 2=V F (AE), YA F1ar (FR), K
TV, DA, ACFDBHORET), 7
N7 7NT 7, F—=—F ¥ RITFA, by xway, RE
(L s L F), E (BW615), Kig (HEH) ot
11159
a1 \AEET BHKELE, EILKEEK
#, LiC, &% 0 £#%3.8ppm, EHH32ppm)
RERAE D /AT ARy RER
Bby VIER (B B X UREY Y ER @D O
AL~ EmisE%EX (K,0x L70.1g) £ 5 &K (K,
0Ok L T0.5g), HED - oBmMEER (K,0L L T0.1g)
F5fEX (K,OX L T0.5g) 2#FRELT,
MO £XK#t, BE0.5g-B50.5g% Ky b gL
FrEEIc L CRE LT,

O 4E
B Kk EEAEEG, KiEESoMKSIRE +18
R EHEREL 72,

Ak AT IRy PCBAESE (BEH<?
mm) #550g T 008, EXy NI FORFIELETFS
3KOD3 #FNICBELL, ThE ALERZE(E(6 :

®13 P LEEE

00~18: 00) 6,000/x, % (18:00~6 :00) HHHZ L)
WTH L » AERIEL 2, RUgEhCHIsIaL, 1Ry
F3kELT,

NS X RS 2fEMEM R E Ry PRI
LT, BELSHERE L,
TEVI LD EF B & VIEBRO AT | T~ THEMERS
BRI & 272,

(2) BEBLIUVEE

RIBJIEXOEHINE, RINREVOERL LU
REE, RHBEURES L UVEROBRNELRLL, &
IREp K MR, OEME, SEAMTrRYRERNS
VERHOTHN B RBEEEIRD sk T,
FUTRIETL 5 EX TORRBEDE IR Y % i~
TOBEO 27y +3650ppm L, B{EOA —F v F 75
AD46ppmDIMEIZ b EL T3, KOS 2 2 LIl
L5 fERTHLBD T XTONFEEDLHEFEREY L
DEL BT, FHETLSEREEBLILTHS,
EHIMEEX L 7L 7 717 7 #BRITERNTFEEYMO B
HPEEMINE 2 ->TL55, BEELRECDEEE
BT 6 BB LR VEL B> T2 HIMER T3, E
BX, 5K LEYRIORRBEZR /S EER
BREDR 7L E T ppm &, BIEDAFE150pmD 3.6
BRTEROSBERTIRFDER YL ET125ppm &
BEOCZ+HAROSppmD 4 G2 2, 7, H
IR (E#X, 5#EX) OB LR ONFEEDL
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Influence of Bromine-Containing Pesticides and
Fertilizers upon Bromine Residues in Crops,
Soil and Ground Water

Kouichi Yuira* and Misako KoMaMURra*
Summary

Influence of methyl bromide (MB) and ethylene dibromide (EDB), which were applied as soil
fumigants, on bromine contents in crops, soils and ground water were investigated. Influence
of bromine contaminant in fertilizer preparations such as potassium chloride fertilizer was also
studied.

1. General discussion on influence of the bromine residues in the vegetables and the soils by
the applied bromine containing pesticides.

(1) The bromine contents in leaves and edible parts of fumigated greenhouse vegetables
(cucumber, green pepper and pumpkin) cultivated in Miyazaki Prefecture were 40-50 times as
high as that of non-fumigated greenhouse ones.

The residual rate of bromine in the plowed soil was less than 20% bromine content of the MB
applied to the soil(in case of cucumber), while the absorbed rate of bromine by the upper part
of the cucumber plant was less than 5% on the same basis and it was suggested that a large
number of rate of bromine was percolated into the subsoil, to the last ground water.

(2) The bromine contents in the stems and leaves of the rice plant and the unpolished rice
grown in the paddy fields converted from the fumigated greenhouse cultivation were as high as
about 10 times as compared with ones grown in an unfumigated paddy field. This result shows
that bromine derived from the MB fumigation in the preceding greenhouse cultivation was
absorbed by the successively planted rice plants.

But the highest bromine content in the unpolished rice was 13.8ppm in the air-dried material,
and was lower than the provisional bromine residue tolerance level (50ppm).

(3) The bromine contents in radish, carrot and edible sweet potato grown in EDB treated soil
in Miyazaki prefecture were much higher than that in untreated soil. The bromine content of
the vegetables in the EDB treated upland field was different among the vegetables, but
generally was not lower than that of vegetables in the MB fumigated greenhouse field.

Residues of bromine from the EDB in the soil of the upland fields were also not lower than
that from the MB in the greenhouse fields. The content of bromine in the successively planted
sweet corn was also increased. However, after two years elapsed, bromine content in the sweet
corn was reduced to the same level as unfumigated crops.

*National Institute of Agro- Environmental Sciences. Yatabe, Tsukuba, Ibaraki, 305 Japan
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2. Influence of the bromine-containing pesticides on the bromine concentration in the
ground water.

The average concentration of bromine in the ground water(shallow well)in the Miyazaki
plain of Miyazaki prefecture, where a large quantity of bromine-containing pesticides were
applied to soil, was 2.3ppm which is 250 times as compared with that of 0.0088ppm in the
ground water (shallow well) in the Asigara plain of Kanagawa Prefecture using far less amount
of bromine-containing pesticides and it was inferred that high concentration of bromine in the
ground water was influenced by the bromine-containing pesticides.

3. Influence of the potassium chloride fertilizer upon bromine residues in crops.

The content of bromine in crops was increased by the application of potassium chloride
fertilizer (bromine content of 950ppm was the highest among the chemical fertilizers), but the
degree of increase was much lower than that in the case using bromine-containing pesticides
and it was estimated that there was almost no case exceeding the bromine content of 200ppm
in the dry leaves of crops.



