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Tig. 2. Thin layer chromatograms of decomposition
products after heating quintozenc.

Development solvent ; hexane-benzene (7 : 3),
once.

Heating condition ; a : 500°C, air., b:800°G,
air., c:500°C, nitrogen., d:800°C, nitro-
gen., ¢ : 500°C, air (in one-side closed tude).,
f:800°C, air (in one-side closed tube).

amount of sample : 10mg, heating time : Smin.,

flow rate (except for in one-side closed tube):

1 mi/ min.
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Table 1. Retention time of guintozene and its

thermal decomposition products by gas

chromatography.

Column  Retention time (min.)
Compound \ AN B C
quintozene 2.5 5.4 4.8
pentachlorobenzene 0.65 1.6 1.1
pentachloropyridine 0.75 1.7 1.4
hexachlorobenzene 1.3 3.7 2.2
tetrachlorobenzoguinone 2.3 2.8 —2
pentachlorocyanobenzene 3.1 6.1 7.1
octachlorocyclooctatetracne 5.9 12.6 5.7
hexachlorgindenone 18.0  43.7 —

I) GO conditions ; A : 539 Silicon XE-60 on
Chromosorb W (AW-DMGS), 60-80 mesh,
column temp. 180°C,, B:3¢ SP-2250 on
Gaschrom Q, 60-80 mesh, Column temp.
180°C., C:59 DEGS on Chromosorb W
{AW-DMOCS), 80-100 mesh, column temp.
160°C, Columns were lm>3mm i. d. glass,
respectively.

2) No peak was detected.
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Blifr4 1 EO v — 7 28HI L, DL 1k HCB Rt~ v
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.
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PEDH LR, Ty TEBRKCE L pH BBRRY A
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i, AR HCB odeiai i feo i bEz hb

%
100
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i o I |
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Fig. 3. Relationship between the temperature for heating quintozene and
formation of hexachlorobenzene {(HCB).
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2% PCONB o#iaiicsis TCBQ Rwr

PCCB o4k

Table 2. Formation of tetrachlorobenzoquinone
(TCBQ) and pentachlorocyanchenzene
(PCCB} at heating quintozene.

Condition Found (%)
Temp.  Atmosphere TCBQ PCC3
Air 1.0 0
500°C Nitrogen 2.0 0
s () om0 o
Air 6.7 1.0
800°C Nitrogen 4.8 1.9
No (B0 20 20
(250,

#%-, TCOBQ }T¢ PCCB @ 500 FKyr 800°C ¥
BERIE 2RO LR D) Chot, TCBQ it&4
&% 800 F¥ BO0°C TR Hhi, 500°C
OHESTEREL A, B, C oWTFhoed 2EEERED
TCBQ A4 L, {3 PONB s LT 1.0~2.0%
=R LT,

800°C IR AEL, TOAERITEME SAY kL &
<, FHELKCHELiehotn, CORM, 800°C ©
b &€ PCNB 2~ &5 TCBQ, p MR35 & [FERgs, TCBQ
OFELBL (E3¥), TCBQ o oL Fiowsits
R EAZIRD I EEL bhb,

PCOB @& EGE, 500°C Cpridsh Hh, 800°C ¢
A h, Fo4emRid, PONB o 1~2% w1
oo fods, TOMOSEERSOERIL, F¥Ar<
b & T A biERT S & PCCB LEBENGEALT
ERBI AN, BINITFicbhich i,
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PCCE BUiva s rervEvEonTEELA, B
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B LTz, HOB on#lBB o3, s e
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HCB Lo 2 rev L 75 kB biufndo i
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Fig. 4. Thin layer chromatograms of decomposition
products after heating tetrachlorobenzoquinone

(TCBQ).

Development and heating conditions are the
same as in Fig, 2.

Quintozene is heated at 800°C in flowing air
atmosphere,

&, PCNB @ DI, 2, 5 B 6 & RI fifiai—s L, DI
CHMTBAR, bR HCE BUS 2 22 v we s
rAgEF T2y, D2 hbii~Frreng vFy
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o, WA Z mw b 257 — DRI R 5%, D6
MR AT, P BEHF AR NS5 —DY
— 2 CE o,

TCBQ E U PCUB o #SpRIC R} B8R & HCB
DERE & OMRIREIEDES D CHw i, TCBQ i3
500°C T 9% ML, 800°C CiiBH&AD &
& TCBO oRFEL 0% CTRISEE- T, &
B Co & Efihoibht, s ofbEassr
TR R BET 50T, SRS E DA E <,
0BG C T TCBQ OBFERITE T d
DEFEL BB, Fie, FHED OIS, TCBQ 1150
RIS EFR L, i, BRI LD SHEOIR
Ao BB D bivie, #oT, CO&MT¢ TCBQ
MELAEEBELEVO, ZOSSERERT 540
#Fxzbhb,

PCCE 11, 800°C @ § & TGP E LT - T
e, FIE CCI—ZEL L, @i HCB 23 10%
b 37 A

Rvg g wa-tyErOMSIRT 800°C Th P
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8% TOBQ Zw PCCB o#4arigizsir» HCB o4
Table 3. Formation of hexachlorobenzene (HCB) at heating tetrachlorobenzoginone (TCBQ)

and pentachlorocyanobenzene {PCCB).

Condition Undecomposed residue HOB found
Compound Atmaosphere Temp. (°C) (96) (96)
Air 500 97.8 —
800 40.2 3.3
TCBQ Nitrogen 500 93.8 —
800 2.3 4.6
Air (in one-side closed tube) 500 94.0 —
800 16.5 1.0
Air 800 98.1 —
PCCB Nitrogen 800 100.9 —
Air (in one-side closed tube) 300 73.6 10.0
COBRE, T EORERMCOVWTELD L, PONB ek, Jkbd&\ TCBQ @ 800°C D& TL ) 10%

O IREERR & LT SR LB i 2 h

2o

PCNB % #UipfE35 EXMo HCB 2RI %0,

HCB & HCB Dhaviiidpchs TCBQ,
PCCB O =varpaexXvEvi ELTWATZ E
Moo te, Linl, ZheDbgdn 6o HOB o4

ct_ql
Cl(:l oLy NOz_ CLC!
@H el ¢t K_N
crel I \ cr cl
m VI
clCl 0 clCl
o New ClASCL_ClF Nl
crcl criyycr Clye!
0N Ta
CLCl ¥ NCLO ol
cf e ‘éi@ﬁ]m
ol ¢l o1
i m
5§15 ® PONB o4 R
Fig. 5. Thermal decomposition pathways for
guintozene.
Compounds :

quintozene
hexachlorobenzene
pentachlorobenzene
tetrachlorobenzoquinone
pentachlorocyanobenzene
pentachloropyridine
octachlorocyclooctatetraence
hexachloroindenonc
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L, TCBQ gl 2% UTRd ¥ ing,
K49 HCB 1k PONB # STEMCER Eh, 20
BIGi =+ mdEEREARC X5 L0 EL Bh S,

SER A, B RGO vt s PCNB O
LT &, DREERSOMEITE A A
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AL CL e ) OBRERAHLD ERE LT W
B AR T h HCB 3 800°C ¢ 95% Lil#
KRR E LCHERD, BN CREREEHTHS
= el ok,
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VN ES BT A B M e 3 L Bbhb,
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Summary
Studies on Thermal Decomposition of Pesticides.

Part 1. Thermal Decomposition of Pentachloronitrobenzene

(quintozene, PCNB).
By Hidemitsu Nacavosur, Keiichi Kanexo and Keisuke Suvzuxki

Thermal decomposition of pentachloronitrobenzene (quintozene) was investigated in
the flowing air and nitrogen, and in one-side closed tube filled with air by the use of in-
frared image furnace. Quintozene remained undecomposed more than 929, at 400°C,
but it was mostly degraded in these atmosphere when the temperature of the furnace was
raised to 600°C. It was confirmed by tle, GC and GC-Mass that the major thermal de-
composition product of quintozene was hexachlorobenzene. Quintozene began to be de-
graded to hexachlorobenzene at about 400°C, while a large portion of it was at 600°C de-
graded to hexachlorobenzene that amounted to sixty per cent of quintozene tested. The
other decomposition products were tetrachlorobenzoquinone, pentachlorobenzene, pen-
tachlorocyanobenzene and pentachloropyridine. In addition, it also was assumed that
tetrachlorobenzoquinone was changed to produce octachlorocyclooctatetraene and hexa-
chloroindenone. Whichever in air or nitrogen atomosphere, decomposition preducts ap-
peared to nearly identical, though their quantities were difficult. Hexachlorobenzene
remaind undecomposed more than 959 after heating it at 800°C. Iexachlorobenzene
was found to be very stable in high temperature.
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Si!)iconc SE-54

Silicone SE-52 a) 300°C

a) 300°C b; 337

b) 334 ¢} 9424 methyl

cg 95%% methyl 523 phenyl
5% phenyl 124 wvinyi
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ﬁi ?75 Cc DEGA Versamid 900
c) 50% methyl § gasc &) 275°C
502 triflueropropyl &) dicthylene c) ethylene diamine
glycol udipate tetrazoetic acid
PEG 20M S[LAR—'I((:):C
& e
Silicone OV-210 ag ggg!}c %% :mgz
g 27200 ¢) propylenc e} 1002 cysanopropyl
1520 glycol 20M
c} 5025 methyl
5025 trifluoropropyl

W2 R RE Ak ] o AR B R
Fig. 2 The schematic diagram showing some correlation among liquid phases
a) maximum temperature for the liquid phase.
b) the sum of the AI values? of benzene, butanol, 2-pentanone, nitro-
propane and pyridine.
¢) the composition of liguid phascs.
— coefficient of correlation (=7)=0.95
— 0.95>¢z0.90
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Table 1 Reteation times of pesticides

Silicone SE-30  Silicone OV-1 Silicone DC-200 Sp-2250 Silicone OV-17

tg P.8 tp P.8 tx P.S tr P.S tr P.5
tetrachlorvinphaos 2.50 A 3.23 A 6.47 A 13,56 A 20.46 A
proclonol®#s 3.91 A 5.04 A 9.98 A 18.66 A 28.10 A
chloropropylate 3.97 A 5.08 A 10.16 A 16.49 A 24.72 A
chlorothalonil 0.83 A 1.06 A 2.11 A 4.92 A 7.34 A
fthalide**+* 1.64 A 2.12 A 4.18 A 10.52 A 15.73 G
captan 1.98 A 2.46 A 4.86 A 12.41 A 18.56 A
isoprothiolane¥#+# 2.72 A 3.44 A 6.93 A 20.57 A 31.00 A
captafol 5.20 A 6.79 A 13.51 A 39.76 A 60.76 A
benthiocarh¥#¥% 1.47 A 0.50 A 3.79 A £.58 A 10.00 A
trifluralin .59 A 0.66 A 1.33 A 117 A 1.66 A
credazine®¥ik 0.53 B 0.70 A 1.38 A 2.94 A 4.22 A
cyprazinc®¥+* 1.04 A .33 A 2.61 A 5.08 A 7.50 A
simetryne 1.47 A 1.45 A 2.88 A 6.06 A 8.84 A
ametryn 1.16 A 1.48 A 3.00 A 5.86 A 8.51 A
diphenamid 1.72 A 2.22 A 4.45 A 10.40 A 15.42 A
oxadiazon 3.30 A 4.16 A 8.37 A 14.00 A 20.77 A
dichlorvos —% — 0.27 —E 0.32 — &k 0.48 A
phenthoate 2.15 A 2.73 A 5.52 A 12.08 A 17.64 A
fenitrothion 1.05 3 1.78 A 3.55 A 7.13 A 10.40 A
diazinon 0.79 A 1.03 A 2.17 A 3.10 A 4.49 B
MPM CGeeds 0.37 A 0.52 A 1.06 A 1.78 A 2.59 B
BPM G+t (.64 A 0.56 A E.11 A [.63 A 2.37 A
swepkrr¥ 0.64 A 0.93 A 1.82 A 3. A 4.37 A
NPt 4.66 A 6.13 A 12.15 A 24 .86 A 35.97 A
linuron 1.42 Addk 519 A 3.78 A 6.49 A 9.45 A
Silicone OV-225 Silicone SE-52 Silicone SE-54 Silicone DG-550
tp P.8 tr r.8 ig P.S tp P.S
tetrachlorvinphos 15.87 A 4,94 A 5.00 A 8.91 A
proclonolkss 22.68 A 7.62 A 7.71 A 12.96 A
chloropropylate 9.31 A 7.40 A 7.47 A 11.92 A
chlorothalonil 8.56 A 1.74¢ A 1.79 A 3.32 A
fthalide¥#¥% 15.59 A 3.42 A 3.49 A 6.73 A
captan 19.04 A 4.07 A 4.13 A 7.81 c
isoprothiclane##¥x 23.14 A 5.70 A 5.75 A 12.13 A
captafol 62.73 A 11.54 A 11.62 A 24,46 A
benthiocarb#+* 5.80 A 2.83 A 2.89 A 4.63 A
trifluralin 1.45 A 0.90 A (.93 A 1.05 A
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B - 7 I*
and shape of their peaks.
Sp-2401 Silicone OV-210  Silicone XE-60 PEG 20M DEGA SILAR-10C
tgp P.S tp P.5 tp P.5 tr P.8 trp P.S tr P.S
5.26 A —k 10.85 A 28.58 A L i
3.97 A 20.12 A 15.39 A 64.89 A 28.26 A e
5.05 c 27.03 C 11.72 A 37.97 A 16.63 A e
2.97 A 16.89 A 6.57 A 8.45 A —¥ —F
4.60 A 25.17 B 10.76 A 22.80 A 13.15 A —* %
4.66 A 26.63 B 13.35 A 28.92 A 4,73 B —
5.78 A 31.73 B 13.93 A 39.39 A 17.03 A -k
1.9 A —k 47.00 A 10.20 R 4.59 B —* K
0.76 A 10.14 A 3.68 B 8.95 A 4.14 A 1.24 A
1.34 A 7.48 A 1.35 A 1.15 A 0.81 — 0.47 A
1.88 A 11.51 B 3.31 A 7.73 A 3.83 A 4.13 A
1.47 A 8.56 B .72 A 20.03 A g.58 A 4.55 A
1.58 A 8.96 B 4.66 A 20.76 A 8.54 A 4.78 B
1.57 A 8.52 B ##%% 4.08 A 15.55 A 6.81 A 3.53 A
3.73 A 20.79 B §.93 A 20.37 A 10.87 A —F %
7.04 A 39.89 G 10.55 A 16.91 A 7.91 A 5.21 A
0.27 —kE 1.88 B 0.37 A 0.62 A 0.30 —kE 0.23 ki
3.40 A 1.94 c 7.60 A 18.93 A —F Lk 5.56 A
3.85 A 21.95 A 7.72 A —F K 8.52 A 6.93 A
0.88 A 4,92 A 1.30 A 2.86 A 1.02 A 0.53 B
0.91 A 5.67 B 2.05 A 5.39 QG ke 2.26 Ak 2.00 A
0.77 A 4.51 B 1.70 A —& k 144 Ak 1.26 A
1.20 A 6.90 B 4.28 A 15.28 A 6.87 A 4.02 A
8.84 A 49.43 c 18.13 A 48.10 A 26.86 A 12.22 A
3.50 A 2.56 B 10.16 A —F ok —E Lk 10.21 A
Apiezon grease L NPGS LAC 2R-446 Reoplex 400 EPON 1001 Versamid 900
tr P.S tg P.S tg P.S tg P.S tp P.S tp P.S
1G.85 A 8.20 A 15.69 A 8.23 A 13.88 A i
29.20 A 19.38 A 29.50 A 18.28 A 17.69 A 33.83 A
22.70 A 11.97 A 16.93 A 10.99 A 11.06 A 17.28
5.80 A 5.0¢4 A 7.46 A 4.26 A 5.67 A —%
12.77 A 9.46 A 16.48 A 9.33 A 14,11 A 13.27 A
10.44 A 10.41 A B.86 Ak —k 15.53 A 4.04 B
12.84 A 11.71 A 19.97 A 10.61 A 17.16 A 14.45 A
34.30 A 40.74 A —k * —* % —F % 4.09 B
8.58 A 53.24 A 4.51 A 3.31 A 4.75 A 4.94 A
|.66 A 0.94 A 0.80 B 0.60 A 0.38 B 0.81 A
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Silicone OV-225

Silicone SE-52

Silicone SE-54 Silicone DC-550

tg B.S5 tg P.S ta P.S5 Ir P.g

credazine®#H+ 4.79 A 1.10 A 1.13 A 1.89 A
cyprazine¥¥#k 7.12 A 2.03 B 2.05 A 3.42 A
simetryne 6.37 A 2.27 A 2.33 A 8.70 A
ametryn 7.28 A 5.24 A 5.51 A 3.84 A
diphenamid 14,10 A 3.49 A 3.58 A 6.52 C
oxadiazon 14.41 A 6.13 A 6.20 A 9.92 A
dichlorvos 0.45 — ok 0.18 — 0.19 — Rk 0.25 ek
phenthoate 12.28 A 4.15 A 4.21 A 7.68 A
fenitrothion 10.55 A 2.61 A 2.68 A 4.64 A
diazinon 2.24 A 1.58 A 1.54 A 2.25 A
MPMCHsts 2.66 A 0.73 A 0.78 A 1.16 A
BP M Gk 2.20 A 0.77 A 0.79 A 1.12 A
sweptttE 5.44 A 1.28 A 1.33 A 2.00 A
CNDHtk 27.20 A 9.17 A 9.30 A 16.59 A
linuron —* 2.70 AHEE 2.74 Ak 4.34 Addx

* no peak appeared within one hour.

**  the retention times was too short to evaluate the shape of the peak.

#%  the pesticide was partly decomposed.
ek

2-vlibenemalonate ; benthiocarb, §-g-chlorobenzyl

common names not designated by IS0, their chemical names are as follows ; proclencl, bis ( p-chloro-

diethylthiocarbamate ; credazine, 3-(o-tolyloxy)

carbamate ; BPMC, owsee~butylphenyl methylcarbamate ; swep, methyl 3, 4-dichlorocarbanilate ; CNE,

.5 the shape of peaks.

B | kgfem?,
SORREALY : 1~3pl,

KPR BOHEE

VI A S (RIS, v — 2 BRI . B
[deeho e 7 IBUEAET | OB EC Lindio T
BR L 1o — 2BRE, Crditkao
B, BEERECoSRERN—E Tl & Eod T
B,

— BT T B (2 TREE) o
FR R D BRI 2 O CHW O H A 7 »
YT 7 4 RO ECFE D BIHR ¢ —
2RED LB Z L d, L LIBREST LA
HlH £ — 2538w bihuicy, TOMRERE, FBRG-2
ElEAATE A O Ll k-3 iRl AEEER VD
hofi4 LT L5 LS TWAY, £t
EE B O e 2 T B 1k, ~vLEy, 1-7

Z2—s, mbrF sy THEOHTOFAY A
=~ T T 4~ AP TS VTHE Liia &
O 2 A PIREOEYFIRTAHED, ChoOREND
EEE OBk BE S THET 5 HE? 155, L
Lo BOFERZELTAS 7 4 VEARIEKED L 3
W AbSE RGO g i S i S h T B,

ARSI G TE EERAOHECE, 20k 5l
flis B D, (i AR BTV
LigEEHEE T A e= F T T 4 —F TR, 5
AR L 4R e Ao MM, rxre-=
P S AR — 2 IR, - 2 O, Bk
DA O L & 2B L CEE L.

HE 1 RGN Y bhA R = F v
F)a2—a 20M (PEG 20M), v=5vr vy a-—it
7~ — 1t (DEGA), Reoplex 400, EPON 1001,
SILAR-10C, Versamid 900 oo oy — 2
RS BReh oo, Y—oBIKL KON A Tho
Fro Lin Lo oy OV-210 ‘T B, Casddn s o i
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Apiczon grease L NPGS LAC 2 R-446 Reoplex 400 EPON 1001 Versamid 900
tg P.S tp P.g tg P.3 tp P.5 tp P.S tr P.g
2.42 A 2.45 A 5.62 A 2.69 A 4.32 A 4.00 A
5.07 A 5.95 A 11.60 A 6.11 A 7.08 A 8.49 A
6.24 A 4.45 A 7.99 A 4.68 A 6.54 A 6.67 A
6.00 A 6.55 A 10.54 A o 8.41 A 7.69 A
8.14 A 6.98 A 13.59 A 7.05 A 11.52 A 11.42 A
15.15 A 6.72 A 7.80 A 5.42 6.53 B 9.44 A
0.26 K 0.23 ki 0.44 A 0.24 ok 0.27 — —F ¥
—F 6.13 A 10.54 A 6.34 A 6.89 A —% %
5.54 A 6.04 A 11.30 A 6.02 A 6.13 A —% %k
2.72 A 0.95 A 1.22 A 0.98 A 1.00 B 1.36 A
1.53 A 1.64 A 3.35 A 1.79 A 2.17 A 1.02 B
1.39 A 1.19 A 2.10 A 1.28 A 1.30 A 0.91 C
3.23 A 4.46 A 8.58 A 5.04 A 4.30 A 8.43 A
36.86 A 18.70 A 29.41 A 19.63 A 24.97 A 26.43 A
% _x 8.06 A ok ) k% —% S

phenyl)cyclopropylmethanol ; fthalide, 4, 5, 6, 7-tetrachlorophthalide ; isoprothiolane, diisopropyl 1, 3-dithiclane-

pyridazine; cyprazine, 2-chloro-4-cyclopropylamino-6-iscpropylamino-1, 3, 5-triazine; MPMG, 3, 4-xylyl methyl-

p-nitrophenyl 2, 4, 6-trichlorophenyl cther.

2 F A B R A B B RO EFRERC VT o
RSB =, i 8210 2 OO S By
KR L, BERwd ol GHREo LR, LiEo
McReynolds iz X % tEO BE+ T4 5 % 81
A

B2rh, ¥y av OV-1 ot xvFih-—7
V= rvillicdst 0= SE-30, V=
DC-200 & o #A0AE < (PRSI L F R r==0.998,
0.999) ¢h 9, EEHEEACILLLHEIOHNN S Y
2w OV-1, » 3§ = v SE-80, + ) = v DC-200, < ¥
2 v SE-52, ¥ = v SE-54 123 A Ut P B
Wik E#Er HhB, HEORE, EHRED FR &
Bl ay SE-30 %205 —FhbEE L, v
wy OV-210 & SP-2401 j38m, {FRERO LRILF
LTnh, E—7FIEEE LT SP-2401 2¥E T
fro U =y OV-17, oy = v DC-550, SP-2250 iz
WEQHBMOIR L BEEFR LD EELBRE, O
5bERRED LR, ¢ s HELT, o

— Tk SP-2250 A H%E L#-, EPON 1001 122 ¥ o
v OV-225 FEIE R D 0 RO (RN O R
Fils, o ¥ = v OV-225, 3 ) = v XE-60, EPON 1001
BRI - F e, DO LERRED LR, ©
w g TR FWLT v o OV-225 % 3E L,
RARYFALLY a— AW 7 vH~ b+ (NPGS), LAC
2R-446, PEG 20M, DEGA, Versamid 900, Reoplex
400, SILAR-10C i3, = h bHIEQHEEA N 2hb
BB U307 Reoplex 400 & fERREED LRAS Fivs
Versamid 900 #5389 Liz, F7, & ORI O L2k
\» PEG 20M $ 3% Lic, @iz, bRt
OHBFINTRENT E= Y v /) — AL 8% Ui,
AR5R e 8 Mo BEM P i 5w T McReynolds
X AEEOREY THT: Rk s L 7y
vy —» Lo 148, » ¥ o SE-30 o 217, SP-
2250 o 880 i (¥ = v OV-17 h biiE), SP-
2401 o 1500 [ (v = v OV-210 i BiEE), & ¥
= v OV-225 @ 1813, PEG 20M ¢ 2308, Reoplex
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Table 2 Some correlation among retention times of pesticides of various liquid phases

o — = i 10 = “ ]

54 56 58 & 35 & 20 5k B’ B 5o Eo B 54 HR BE B 3% 38 &8 5%
Silicone SE-30 0.884 0.996 0.866 0.872 0.778 0.665 (.669 0.413 0.303 0.473 0.650 0.942 0.942 0.90] 0.931 0.724 0.677 0.759 0.640 0.418
Silicone OV-~1 (@) 0.852 0.764 0.735 0.746 0.444 0.640 0.424 0.496 0.783 0.665 0.793 0.793 0.754 0.911 0.673 0.718 0.788 0.661 0.425
Silicone DG~200 @ (@ 0.877 0.88% 0.806 0.701 0.692 0.440 0.338 0.546 0.675 0.949 0.949 0.909 0.935 0.743 0.712 0.787 0.670 0.416
3p-2255 0.986 0.895 0,770 0.890 0.294 (.208 0.643 0.902 0.890 0.88% 0.954 0.818 0.902 0.792 0.825 0.832 0.234
Silicone OV-17 @) 0.873 0.765.0.900 0,274 0.118 0.587 0.914 0.896 0.895 0.963 0.822 0.902 0.78] 0.82F 0.833 0.217
SP-2401 0.907 0.820 0.195 0.183 0.G41 0.818 0.786 0.787 0.836 0.723 0.754 0.553 0.60! 0.676 0.160
Silcone OV-210 (& 0.697 0.425 0.246 0.390 0.749 0.653 0.605 0.709 0.641 0.525 0.503 0,570 0.643 0.390
Silicone XE-60 O 0.112 0.098 0.857 0.978 0.728 0.727 0.833 0.668 0.960 0.797 0.890 0.896 0.079
PEG 20 M 0.907 0.935 0.131 0.386 0.389 0.330 0.476 0.200 0.901 0.924¢ 0.787 0.879
DEGA O 0.90] 0.135 0.278 0.281 0.228 0.538 0.165 0.974 0.989 0.770 0.968
SILAR-10C O O 0.873 0.484 0.487 0.554¢ 0.697 0.809 0.908 0.882 (.829 0.923
Silicone OV-225 O O @ 0.726 0.725 0.839 0.654 0.943 0.778 0.828 0.910 0.094
Silicone SE-52 o] ) 0.999 0.904 0.891 0,795 0.728 0.813 0.712 0.353
Silicone SE-54 @] () © 0.904 0.892 4.793 0.730 0.815 0,714 0.356
Silicone DC-550 O O (@) © O O 0.858 0.856 0.746 0.80F 0.773 0.264
Apiezon grease L C O O 0.763 0.784 0.889 0.721 0.507
NPGS @] O @) C 0.933 0.988 0.890 0.172
LAG 2 R-446 O @) O @) 0.978 0.849 0.930
Reoplex 400 o @ & o 0.903 0.957
EPON 1001 O O 0.666
Versamid 900 @) O O (@)

@ coefficient of correlation (=r)z=0.95
O 0.95>r =0.90
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400 @ 2750 Liph, HEOBETREY . Y7 LwERL, -0 REENOENE, ©- 2

fofs, 3700 i@ SILAR-10C #SESRTwiny: IR, SUREEO LRE ORI ¥ 0 SETE AT 8E
25 TRDEHEHBOE PEG 20M p2BE IR T-50  Lis, TOFR, 7¥=vv sy —aL, ¥)av5E-
CREEOHFBIE TR v b F 2 DB, 30, SP-2250, SP-2401, + ¥ = v OV-225, PEG 20M,

Reoplex 400, Versamid 900 @ 8 [fla8% Lic,
% B
X ik

AR CCEHEBERETIHN AR = 7T T

— R B EEREEOEE ST Bb, 30k 1) AEL : FA2E No. 3: 134 (1976)

b o LE 25 fh o, BEEo S PrEE A 2) W. O. McReynorns : J. Chromatogr. Sci, 8,
BhTw3 2] EHOBTEHRECL > THAse=t 685 (1970}
Summary

Studies on the Standardization of Analytical Conditions in the
Gas Chromatography of Various Pesticides.

Part I. Selection of Liquid Phases for Gas Chromatographic Analyses.
Mikio Ewnpo, Keiichi Kaneko, Kinue Ava and Keisuke Svzuxa

Liquid Phases were selected for gas chromatographic analyses in order to standardize
the analytical conditions of various pesticides. Namely, 25 pesticides {Table 1) having
representative chemical structures, were chromatographed on the columns of 21 liquid
phases (Table 1 & 2) used widely for the determination of pesticides. Appropriate
liquid phases were selected by considering some correlation among retention times of pes-
ticides on various liquid phases, the shape of peaks, maximum temperature and polarity.
As a result, Apiezon Grease L, Silicone SE-30, SP-2250, SP-2401, Silicone OV-225, PEG
20 M, Reoplex 400 and Versamid 900 were selected.
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1 #8355 A PCNB (Quintozene ; Pentachloronitrobenzene)
& %O BRIRUAH ALY Hexachlorobenzene (HCB) o115

B X OVEc s T 558
PRS- IGHERESS" - R

Hexachlorobenzene (HCB) i, fAETHMESE LT
BHEhic o, SHETCR = & o EEE IR
O e i O EWHEIC LT BT B,

1950 A2 b v 2 SEREIC I C, IRl Lic =
AR B LoD L HrhERRED R, Coiw
HEXILEDE X 51T,

HCB i3, 77 € PCP (pentachlorophenol) #i1 U&
ELATHER, RY#Ebe= A0l ERopk
s LThHAvbRT w1,

T 0T, WAL CES O UL I R
Hubp & LTI ABh s X 5 ip s, 4, PCB
F iR 224 & 1 % R 240 ET o0 [ RN o 4 St B
OEEHI LA ST, & SEMHEHEY dnboictni
TR A R ZhTuvinly,

L Lighh b, TR Rk #s et 5 BR
T, SO HWA BERERS L LTcEFan Eame
hiwn, B Th BBRETHEA S h T w2
PCNB (quintozene:
{chlorthal-dimethyl :
terephthalate) 7 2 JEAEIRS & LT, BALT5
TERHLRNI S TWATN, dric, ShbhEy
EECER LRSS OTRMS E LT o HCE o555
s TUVRIE RS B ohic A 2 1L, St e
RO L B MEAMEE Bbhs,

FLTCHEHR DL, BAMHIE L, oIl mEey
fo b fEH S % PONB e -ovt, RBiEgco
itz dst- s PONB % X of HCB ok felnic ks
WA EME Ui, 35, =Faillhe LCB
Dz vy Y- P HAOLEESY HCB OR 7y o A Y Er s
T, FEOBRAECMT a2 T ot
CHET 5,

pentachloronitrobenzene), TCTP
dimethyl 2, 3, 5, 6-tetrachloro-

* PRk P E B

38

Wl - SRORELI - JTRHE L
SEBRAAE SO T
1. tEsLUERLE

AR BRI 2 A, S v v o
HEpHifeo PONB20 % i (3w LT
0.1 %o HCB %&4) %, 30 kg/10a L5ERM L,
SR kKT, EitE R 62.5 %, b 20.2
%, Wit 174 %, WiEsa7.1%, pH (H,0) 5.0 &
J¢ GEC. 31.7me/I00g TAH B,

IR LL S, DRl ~4 3 A iR
RO 5, B bEF 10 em 2R EMESCER L
o

& FARBC VN, BB LR Ui 5
mm D55 WM LCHR Uk 88 1 28R Lic i
[Fiien X b HCB (GRARFEMD o©7 - b L
%, FHABMLob BB L2 v2 ) — b
(#t 60 cnx ff 60cm, #DE) A i, SALIEREES
&4 3 EKE T,

R BN TR 10 om A iR B L, ST fiE L

2o Kok, —HOREEIAEE 21 » AHo HCB 0@
BT o T b H s,
wihoRERR SR T 2000 cHRsREL
Fo

2. PRipEiE

B TofERRIE, v v DEMEHE LT
Beiid X 5 e frlpd kT 40 Lic.

T, eFARBCIM I E0 L 5w L,
I U PR e & B U < 4HF B % CHlss
Lze

3. SraFiRiE

RS U AR p A AR L E
wETL I LD,

SETEIEO LCRrNE
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Scil application al

Feb. A;fn'. {} l Jon. Aug, Oct. Dee.
lstyear—L; ] T A'l ‘l A: 2 % :A f f
b) xe)
W
Potato Japanese radish
2nd ¥ 4}‘ Yy : A{ Yy jl AII Y ‘lr !A } sA ! ! Y
TPotato Maize
Soybean
Peanut
3rd v. i x } } } AJ’ t { A} } A: )
W

Sweet poiato
1 PCONB #fl2iER L Rins ) HiEdiisg & LMo RIERS

39

Fig, 1 Schedule of crop cultivation and soil sampling in ficld experiment with PCNB dust.
a} 300kg/ha of 2095 PONB dust was applied to the depth of about 10em of soil,
0.19 HCB was contained in the active ingredient.
b) Seil sampling
¢} QO :seeding, X : harvest
IR =FAREBCETS HCD o-Lgimm s
Table 1. Soil application of HCB and crop cultivation in model experiment®
Experiment Coniz:r;g‘ial,}tlgr];ricvel A‘:I]Jc]:}’}:i? ;(;11 Appé;c{acuon Crop Date of seeding-Date of sampling
I 0.1, 1, 10, 100 10 May. 15 Radish May. 15 -jun. 26
Aug. 26 .Oct. 18
11 0.05, 0.5, 5, 50 20 Mar. 28 Potato Mar. 28 -Jun. 27
Cabbage Qct. 3 ~Next Feb. 23
I 0.05, 1 40 May. 24 Japanese
radish :  May. 2¢ -Jun. 2I & Jul. 23
Carrot May. 2¢  -Jul. 23 & Aug. 23

a} Square of concrete frame (60cm x60cm), bottomless

F T, FE LI h O E O R HN OTT
bk, WHERCAEETHREE LR s R
WL THWHER -

31 B IUBEHOYOEHEE

BEOMWEHEL LT, A va,FYedz,
FptY, v yBXOEFfavEdal Lz,

FEERENE 2 RO T b ven-~g v (L 1) R
Tz, lEREERE > TS, £7, fEdpEtihz 26
BOT 4 b von-~FrEMi, #9 b e O T 55E
BT S - 2IC - T %1 5. ChEREIF
BLCIFH EoBiER kY, Pidahe Chilg s 4
B COhiUlEE BE 400 BMETFTCHESR L2

ok b B v AZKIRIE 150 ml Hdng, n-m e 50
ml 0 3 AHRERTT 5o -~ vIRRMRES 2ml
FCERHL, “hi 130°C THEMNEIEL L7 = Y
A (7w ok, 60~804 4 on) RisECIEMT
Lich 5 a (5E8Bem) e s, 9, kv v
80ml = HCB % #5IEAEE L, T n-~Fy-v—mF
Axe e (1911, ofv) R 100ml % FyvC PCNB
EHEE D,

WHEL - ~F 3 v TEHL,
i L - TEMNT 5,

i, #4942 vyolERs = oy oREHTOWT,
SRR O - D BREENC L B AR 5. Tioh b, E

HAZw= b F57
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W S ml W L -~ viE e gy
MerciigE s L, —EHAT5. HBFEkhEL,
e~y RSN B CLERS, HEo ok
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5. EIRE

LEO SRR IS &, LEE £ 0w
PCNB i X o* HCD L0 L CEUGRER A 1T » f2.

dHeo FEIRiEE L BEURSy, PONB » 0.1~10
ppm T 83~101 %, HCB 4% 0.005~0.5ppm ¢ 83~

205

With Td iz, FfRICIETIo St fEdis 0.005 ppm
T71~101%, 0.001~0.05 ppm T 80~88%, [RE®D
S\ ez 0.002~1 ppm ¢ 78~039, 0.002~0.2
ppm T 71~98% Tdh -z,
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PONB 3 XU HCB o@glinay, & 2 FiRs, (FiHit
T kv 5 £ oW E OBEL IR T5,

LEEp O TR T B e OB Ol &k LR B

-
Wy
'%:f'f'", iog y (ppm) =—0.003763 x (day} +-1.816875
]
g 10}
:‘9:
=
g o
a
=~
= i
E b ﬁ‘ﬁ"ﬂh‘:ﬂ,_..__
g g0t bty e,
S 107 log y =~0.001157 % —0.176871 ”""“""‘“”-"Du-m‘:’:u.,.
ot
1072 ] 13 ] | i |
Apr.  Jul, Jan, Jul. Jan. Jul.
1st year 2nd y. ard y.
Ihie
W2 PONB e Lzttt s PONB & X o8 HOB oRisauit &

Fig. 2 Disappearances of PONB and HCB in PCNB dust applicd soil.

O PCNB, 7 : HCB.
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PCONB #| & MG LIt BT 5 51 & kT PONB 5 Lot HCB 2%

Table 2. Residues of PCNB and HCB in crops and soil in field experiment with PCNB dust.

Ycar. af:ter Cultivated PCNB HGB
application crop Crop, ppb® Soil, ppm® Crop/Soil Crop, ppb  Soil, ppm  Crop/Soil
1 st Potato 122 56 0.002 40 0.67 0.060
Japanese radish Il 13 0.001 4.7 0.47 0.010
2nd Potato 7.3 1.7 0.004 3.9 0.29 0.013
Maize 2.5 0.005 0.6 0.004
Soybean 14.4 0.57 0.025 0.7 0.17 0.004
Peanut 7.5 0.013 50.4 0.297
3rd Carrot 141,7 0.36 0.39¢ 73.4 0.07 1.049
Sweet potato 1.7 .54 0.00% 3.7 0.05 0.074
a) Fresh weight basis
b) Dry weight basis
L, 2V YERWTUEHHLLES, v e 4 OBEFEG, PO TRIEESEL B LTV,

TR HCB BEnalgEmRm Ui, HoloffEtiiiE
WEIRNC S o Toe ok, TWEMAN TS S EHcmn
£z PCNB L b HOB 0FH 0 o .

1.3 #40v(cisl3d PCNB & HCB OS5I

=

02 HOMEYD 5 bHAE VEBERE L1y
20T, SR OBRRE B o R RS 3 ORT,
#Bim-co PONB 35 X ot HCB o3&y, WHighir i
LCw At TRoRERCRLEL, fhifhtiEito
WD 0.6 2 4.0% W% Ui,

ST g oy F LT HCB 1 h PCNB

EILMEIC R 54 4 = v <o PCNB
& HCB oREadm
Table 3. Distribution of PCNB and HCB in

Japanese radish in field experiment.

%k

Root
Compound  Aerial part Subterranean p. Leaf
Peel®) Pulp Peel Pulp
PCNB 12.00 1.0 80.0 2.0 23
HCB 3.3 1.4 19.0 2.8 2.2

a) The thickness was about 2mm from root

surface,
b) ppb

DF D, W ToROR OB/ REfo 4k, HCB
DFHE 2T,

MR COTHHOBRE L, HBoP LT OB E~
T DRGOT, FF Lic oM HEL#i bR AL

THEELE L BRD,
2. EFLEE
21 GmmE

WIREH: (M) ©= vy ) — v A0Skl

100~ 2]

50 X

{4)

HCB % of application rate

R 1
Apr. Jun,

I 1 ! !
Oct. Bec.  Feb,  Apr.

Date
WIE MBI oLty 5 HOB Rk
Tig. 3 Disappearance of HCB in soil of experiment
I1.
O :50ppm, O:5ppm, A :0.5ppm,
%+ 0.05 ppm.

{
Aug,
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4k HCB Sppma L4 (RE(ID)
s n 2l H Ao B

Table 4. Vertical distribution of HCB residue
in soil applied with 5 ppm after 2I[

months (experiment II)#,

Soil depth, cm HCB concentration, ppm

0—2 0.33
510 2.33
3540 0.06

a) The HCB concentration immediately after

application was 3.27 ppm in Soil.

% HOD DRI &7,

Ei bABER S b 1 EECARELLES 50% Lk
OB R BRI, SIEREOELoER kEL,
BRI X 5% 2 — v OB B TR ot

LR LA X 5 RB () HOCB LT
B 1L 5 MR R, ot
Ve, T 5 SppmEisits 21 5 Ao
P32 o S A - PN T L B e g W3 e iy & BN TH
Hoi 109 wide Lisas, 5 ~10ecm Dok 65%
MERBIEL T 7, FTER~OBTRIH TR
z EMde et

2.2 {empEEit

B (1) () cdug Lifrpic sy 5 HOB omg
PHARCRY, BB(Do~va £42 vEL, #BE
$ FUEKEEIE 2 QB LABRA A bR, F,
g o R I L e O E S L, REoR
x| ppmRE 0RO 1/2 Ch o fcd’, g
QWEES T oh T 0 PERET 5 Efed -
oo BR(IDDA LA v aioonTh, ~YhEfay
Oy b FRE (pdprR IR EE & IR O RRRE & DR
BIm s bhfe, ¥, WHEHS s HAOF + v,
50ppm KA &, TOBREEIINRA (0.2 ppm)
BTCh ot

A A v To HCBEBE, ANERERRE L
B AT R ETEL, BEFEOF LR X
< TRE OB ERED B,

KE(M TR s V- R FTaviavsy
BRI L TREL, B8 o it -k,
FheEholEHEEE, %2535 ABCh-
Too ZPTEESRGY S ERTRT, WA OBRELEIEy &

.,:.'_.‘_:. 103 -
2
g
‘: 102_
£
2
2 1o
ki
E o a
1 1 ! 1
1072 1 10 102
Concentration in seil, ppm
4 HCB i L tfidoillk & fisdh ol
I & o Y B
Fig. 4 The relationship of amounts of HCB residuc
in crops to in soil (experiment I and II).
POtatO--""-"---------X, tubm-
Spring {O, root
1l
Radish ®, leal
Autumn {B’ root
H, leaf
Cabbage...............A, leal
HCB was not detected in leaves of radish in
0.1 ppm (experiment I) and cabbage 0.05—
5 ppm application (experiment II).
LERBORLE AL, Hie= v ik fhoR

B EBERSETH otz = v VIBOPOEOREL
MR & b EAIERK L 0P, FR MR L BEL
TEHL o TnB Z &k, TR HFOFH~ OB
L#HE bbb,

(R EFT A 7 5 WERMED TR, =vo v
T b N LT e izt L, #4 2 v et
PR & b LT,

Hr-c R, B LR s v VO -
foo

# =

R E s Ry, R, I Bk o
EEMNEE XFRET 5700, FOHEEFR -S4~
VIRENTH B,

PONB jzo\ T, 25033 o Eitdbtc - THE L
BPTOHE e — AL, EHES » FEi A SR B
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BS5R K42 vBrv=v¥yioks HCB oBEiIRyY (R HI)
Table 5. Amount of HCB residue in part of Japanese radish and carrot (experiment ITI).

Crap afti\f(;ggésing Soil application HCEB concentration in crop, ppb

Root Leaf
[ Control 0.2 0.4
0.05 ppm 1.0 0.6
1 ppm 25.6 2.7

Japanese radish pecla) pulp (whole)
2 Control 0.1 0.1 (0.1 0.3
0.05 ppm 0.6 0.3 (0.2) 0.3
1 ppm 23.7 8.9 (11.4) 1.5
2 Control 3.4 1.6
0.05 ppm 32.3 4.6
1 ppm 246.5 26.5

Carrot peel pulp (whele)
3 Control 3.2 >0.1 (0.6) 4.6
0.05 ppm 70.4 5.0 (27.2) 5.8
1 ppm 1305.6 56.0 (833.8) 21.6

a) The thickness was about 2mm from root surface.

Vilide LT BB O ERIEB R R T B i ko
B bind o L ote, ORISR, PONB %
{RTA fl L Ao SEB o0 ST 5, AR
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4 A F Y IR Y LY,
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F OERIADS 967~2,080 Rehr Bk, Isensee M0
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WAL TR Lic s &5, MEE 1 E£lcii4Mos

&b E A EWEERL LRV ERRELTED,
TR GO RETCHED EEL RS,

LT D IEE S A T AR, TR RE
T LTy 5 R0 LRl Lz b
THRA~OBTRE SR -0 L, #Htirc
X TFORBICETRGERARS bk,

Beall'? 43, REEPHCIT7o-biEC HOB #1819 5
ABoR#EYEFRO~2ean CHAHELIIED3IY T
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LTV %, ¥4, Lichrenstein', IEHAEES4cH
% DDT %2 y-BHC # &5 X - Til&T 3 0Tl
Trudn EHEER LT B,

HCB o K&Ei 1.91x 105 mmHg (25°C)9 T
b, —EOEIE BTV TR Y, AT
6 pg/I{28.5°C) LiniBIE Lip\ v iodd, i bR
DDT ERLCWEILTWLOERAESH, oo b
NN L ORFRICE > THEREREL- T3 &
NExZ bhb,

T A LT, PONB ok, 404
Hrofits PCTA ot PCA jmowTHcic#
HFahTwamen ch GOFERL, Srfy
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Semmary

Residues of Pentachloronitrobenzene and Its Impurity
Hexachlorobenzene in Seoil and Various Crops.

By Takanobu Nsumura, Shigeaki Tsvee, Tsuyoshi SaxamoTo

Shigeo Suzuki and Tetsuki KawaHARA

Hexachlorobenzene (FCB) is found as technical impurity in pentachloronitrobenzene
(Quintozene; PONB).

The commercial 20% PCNB dust containing 0.1% HCB as an impurity was applied
at the conventional rate (300 kg/ha) to the soil (Foleane ash soil) of field. Residues of
PCNB and HCB were measured in the soil during 3 years alter the application and in various
crops which were grown on the PCNB dust applied soil.  The half-lives of PCNB and HCB
in the soil were 80 and 260 days respectively. HCB remained approximately 15%, of the
initial dose after 2 years. Remarkably high rates of PCNB and HCB were detected in
carrot roots compared with the other test crops, such as potatoes, sweet potatoes, radishes,
peanuts, soybeans and corns.

Concerning HCB residue in soil, model experiments were carried out with outdoor pot
in which the soils were applied by various lebels of HCB. It was remarkable that the soil
in 510 cm depth contained 6539, of the applied HCB even after 21 months. HCB resi-
dues in the harvested radishes and potatoes were found to show a proportional dependence
on the application rate in soils, and the levels in potatoes were higher rather than radishes.
Distribution of HCB residues in carrot roots was studied. Considerable amount of HCR,
almost equal to its level in soil, was detected to be localized in the peel.
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V. B ¥
BE KA - IR
B ol, ¥ 7 X BB o M~

BB O B o, FHRDOGHE AV LIEER
Brdffi o Tk b, Bl @i Le, +¢
A DS BTl o Fo, SEE, R =2R
AL LTHBERA I IHE LY VRS
BB, 10 MR T B TR R TR o % 2 2
DR AHET S,

EERM s X R

1. GtEliEs

BEarEdx, 1 AR s B, FARL vOEL T
FrMEICTHIHONEKE LT, TRERTLO%
By, bwEras i Zea mays Lo U, ¥ —AF v
ZRAA YR N, FA X Clysine max Merrill Rz
BHEE, o ve v Phasolus vulgeris L. ILF)|25
Lo = v ¥ : Pisum sativum L. ¥ 30 B, b=
bt Lycopersicon esculentum Miller K v 7 v —F ¥ o &

Y« Cueumis sativus L. PU3E, » w v : Cucumis melo L

mld g ® & &

= Al

#5 . FH O #FE

=4, KA 2 v Raphanus satives L. FfFH B~ W
A ¢ Brassica pekinensis Rupr. ZRTHE, = L2 v
¢ Spinacia oleracea L. 3%C,

B Qem QMMM T R 3 iR bR
Tolbide o O L, R, [#Mbldf.vinr
I, twrnay, £4X, A vry, =viy, 4
BYBIFTMRIESD, KMoy, ~FHA4EX
Ty vy ik 330 L, RERTHERKICL-T
TC i HAMBE, &g e LAHE 2 ~ 3 orsilic
ERE I
2. HEERBLCNBIE

PeRANE, 8 1%kiemT 10 FflorhEhiiio
AR (PMP ©Zokfl) odoR R Lic, i
Wik, ATHRS OIS 200, 1,000 35 X ot 5,000 ppm
Tish X O RTHRMEE Lic, & —»7F— 7 L fEAF
% 12~15 8k (1~5{pdp) & ME, 7ir=A¥—&
100 ml D EARH0E Ad T, BEE A - i h % Bk
Liz, fofpfd, Pkt r ol X Smes i
KL, AR, 1R 1 BECSX rhEh3

= #l o fb ¥ £

Table . Namcs of acaricides

chlorobenzilate cthyl p, p'—dichlorobenzilate
chlorphenamidine N'-(4-chloro-o-tolyl)-N, N-dimethylformamidine
chloropropylate isopropyl p, p'-dichlorabenzilate

propargite (BPPS)
benzomate
mecarbam
formothion
phosmet (PMP)
naled (BRP)
phenkapton (CMP)

2-(p-tert-butylphenoxy) cyclohexyl propynyl sulfite

benzoic 3-chloro-N-ethoxy-2, 6-dimethoxy-benzimidic anhydride
S-{N-ethoxycarbonyl-N-methylcarbamoylmethyl) diethyl phosphorothiolothionate
§-{N-formyl-N~methylcarbamoylmethyl) dimethyl phesphorothiclothionate
dimethyl §-(phthalimidomethyl) phosphorothiolothionate

1, 2~dibromo-2, 2-dichloroethyl dimethyl phosphate

§-(2, b-dichlorophenyithiomethyl) diethyl phosphorothiolothionate
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gror, SERHEETR T B ERE 0L~ By EBbhad
3. #HEAZE D,

WEIEAAEE L H, 28, 38, 40, SERE H, EEIRTERAENL RS bR, EREOEFED
o 10 HigfTiey, #EEERoRF LECECT, —, ETHEROSHD L0,

+, His XD 4 BRI L. . FECHAOWE~HND 2o, JHRMLHTET S
—, HERESTVLO, P LAFEPEOSL L L0,

+, MEEAHSR EOERAED bR A—HThH

H2E FHE =Ko+ EERE
Table 2. Degree of phytotoxicity of acaricides to test plants

Plants
. Cloncntration Ghi-
R T e o e pe Do G o R S
cr bage
chlorobenzilate 200 e -+ — _— — — — - —
1,000 + + + + + + + + + -
5,000 H + + + + H 4t + + +
chlorphenamidine 200 - + + + — + - 4 4 —
1,000 + + + + + + + + + +
5.000 + K H o+ + +  H#H H H
chloropropylare 200 — + - + — — — - - —
1,000 + 4 - - - 4 + + + -
5,000 + 1 + + + + + H + +
propargite 200 + + - -+ - - -+ — + -
1,000 + + + + + + + + -+ -+
5,000 oOH o+ W W+ B+
benzomate 200 - -+ - - — + + - + -
1,000 + + + + + + + + + -
5,000 H H + + + +- + + + -
mecarbam 200 -+ - + + - - + + + _
1,000 + + + + - + + + H +
5,000 H + + + + H H H +# +
formothion 200 - - — — — - — — —
1,000 + + - + + - - -+ +
3, 000 H + + + + + + H +
phosmet 200 — e - -~ — — — —
[, 000 - - - — — - - - -
5, 000 - - - - — — - _ -
naled 200 e -— - — — — — + —
1,000 + + + - - - . + +
5,000 H H # + + + + i +
phenkapton 200 - -+ — - — — - - — —
1,000 + + - -+ - - + + + -
5,000 T
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i. Chlorobenzilate
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5,000 ppm “THLE bz HEUC A TEMAME Uiz, 4 my:
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A3 T, 5,000 ppm G & HITHENGC X TEMAE U
7 vy 05,000 ppm CHAH LA U

2. Chlorphenamidinre

P ea e L,000 ppm RO 2 wom o
A4 1, 5,000 ppm TL3EEER L UVESIIARE L,
Ko & 200 ppr CHEFER L OWRIESIC 4w om o XA
L, 1,000 ppm CiL X b THE0 FHE0 BT L
5,000 ppm T3 L IRINEABEE L, Flic 23t
A U A ¥4 2 200 ppm CHINDIESR I 7 1
g AMg T, L000ppm CiiE LR r e w
AN Ufs, 5,000 ppm CREREASEE L, TG
AFERAE Ui = v F o 200 ppm CHAHT iz
Zmuaiadidl, 1L,000ppm ks LR 5,000 ppm Gii
PR DBRMB R o b= b 1,000 ppm CHERE
Wy mw o ARME 1, 5, 000 ppm TELE i it 4k
AR L, #F a0 2200 5100 1,000 ppm THESE
BLOIRBENC 2 v oz 0, 5,000 ppm iR 5
IR A Uy £ = v 1 1,000 ppm THFAED H¢
e 2 mor A4 1, 5,000 ppm TLERERE A IR
mEinh, SEHNC AL Ulny 24 = v 2 200 B 1
% 1,000 ppm T IEEAS £ 2 e vm AR, 5,000
ppm THER L OMRMSA AR (s b, Tt 2 TEH
M Vh, ~ 747 1200 35 L OF 1,000 ppm -CHEEE

e AAME D, 5,000 ppm THHEHAKR AT
b, FENE—TRTE L, Ry vy Y e LKK0ppm ¢
SRy S atiB s 1, 5, 000 ppm GRS ERAME Uiz,

3. Chloropropylate

e = eo: 1L000 ppm CIEMRAREASLE 1D, 5,000
ppm TR RO 4 e AT B ER R bt £
A4 A 1200 % L% 1,000 ppm  CRHEEFCHELE R 2 B
a AR AT, 5,000 ppm CHHER LU RS
L, Bifs A FERAE Uice 4 v 47 1 5,000 ppm C#f
ey 2 FERAME Uk, = v K9 1 200 $5 X 0% 1,000 ppen
CRREDG FAREL, FEC 2eaAl 105,
5,000 ppm TILE BRI AT L Ui, b b
5,000 ppm CIREBEAE Cfze Fa ¥V 1,000 ppm ¢
PR EM L, 5,000 ppm TRERRR L OIRIEHR AR H
i b, WA AR Uds, 4 = 2 1,000 ppin
TEMEHAVE U, 5,000 ppm 13X SR L FEHE
A Ufr, &4 = v 1,000 ppm T JKBEO BEADVE
U, FHEs A FESE Ui 5,000 ppm TLERIC KR
BPERE Uiy 274 ¢ 1,000 ppm CHH s = = &
AL, 5,000 ppm TRB AL E U, =P L vy
% 1 5,000 ppin TR AORLEAME Ui,

4. Pxopargite (BPFS)

b ez so: 200, 1,000 3 X oX 5,000 ppim CEEH
D HHAME Utz &4 & @ 200 ppm CHHRC >30T
yewoABET, 1,000 %X 5000 ppm wHAGT
Fow e AR DAL fpntn, 4 v v 1,000
¢t 5,000 ppm  CIREREAIE Ui, = Ky : 200
B2 1,000 ppm TIKBEORESH AL, 5,000 ppm
TEAMC KRG AR L Uty b= b 1 1,000 ppm ¢
WiaErpig: U, 5,000 ppm TILE HICHHHC X FERFAE
Uice ¥ = v Y 1 1,000 ppm CHEGFECAR BOBEEAE
15, 5,000 ppm CHEFEIS L ORERc - THEL, #
W A TEEA: Uhe, A = v 200 5 X OF 1,000 ppma
CHABE DU U, 5,000 ppm THFRA & D EAS
Wi Lt & 2w 1,000 23520 5,000 ppm CKR
BOHA AL DEo, ~ 244 2 200, 1,000 % X 0¢ 3,000
ppm CKBEO BEANR £ Uk, kY vy 1,000
F Lot 5,000 ppm CREABER: Uik,

5. Benzomate

b w ey 1,000 ppm CIKEEHAL: L, 5,000
ppm CHEIERL O T Bl s ERVR R Shi,
#o X 2 200 3 L0 1, 000 ppm R GHEEAME L, Bt
OREEIIZ 7 7w AN Uis, 5,000 ppm Gy
CHRMAEES A Ui, A4 v ¥ 1 1,000 35 L U6 5, 000 ppm
CHAHEAN & U, =v Fy : 1,000 & XT° 5 000
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ppm CRBLOMLANE Ui, v b 1,000 ko
5,000 ppm THEDERHDIRBI I ofe, Faw U :
200 3 X O¢ 1,000 ppm CRERFAUR B BT h, 5,000
ppm TIEEMAME L, HIEC AR R Shic il
Lubocieiinithzofildbhi, £ =y 200
# L 001,000 ppm CHR O, 5,000 ppm CHEERO
BE, PEFEOLYE, FEWMLThIORELHE, ¥7 2
v 1 1,000 35X 0¥ 5,000 ppm CRIBEOBELE S T,
Az 2 200 ppm TR 2 FERRANE: 1D, 1, 000 ppm
THREDHS, 5000 ppm CRIRTIR > TRENE bR
Foo Ry Ly s BRENEED Shich o T,

6. Mecarbam

FErav 200 100 1,000 ppm CHEOE LT
AMEEE L, 5,000 ppm CIRAEEAE U, 38 2MHR R B R
MR DR, #4 X 2 200 ppm CHTHEOHER S L IR
My o S APME T, 1,000 ppm Clry—If¥ 2 FEH
4 Uiz, 3,000 ppm CHIBEER 3 L UMRMEE S BT L,
I A E Uk o 47y 0 200 B Xor 1,000
ppm THHEOIHLR L OIRIENC 2 v e 2R3 U,
5,000 ppm CRARA £ U, = o 200, 1,000
% 25, 000 ppm CIGAMMRE i, Fe b 5,000
ppm CHUBEEES A Ui, o U: 1,000 ppm CI%EE
¥ X UHRREE A A e b, 5,000 ppm CHEHENEAE
B h, —#BEELEbhic, A= v 200ppm ¢
oW BB b, L000ppm CHUBEDIH
4212, 5,000 ppm CILF5TE Lz, & 2w : 200 ppm ¢
EEOEREHE s = v AP, 1,000 & Lot 5,000
ppm TR LIRS AIKBR R e ot 2 91
200 4 L0 1,000 ppm  CHRCEEIRI Y - 239 UR S
fayzfe b, 5,000 ppm TITFTE LIl D & bivi, &
WYYy 1,000 %08 5000 ppm THEEEAE S
Mo

7. Formothion

trvEra v 1L,000ppm CRIGAD A 4L,
5,000 ppm CiHEAE U, BRI A EELRDRL, #
4 A : L0000 ppm TR ADHSAET, 5,000
ppm THEE HIZ IR R FERIAL A Udn, A vH v
5,000 ppm TR TR E L, = v Fy
1,000 ppm CIRAR LOH AA R L, 5 000 ppm 112 &
PR R FEERAE Uy b~ b 1 1, 000 ppm 3504
YRIHVREE L, 5,000 ppm CIERMMMNY Li, £ » v
5,000 ppm CEERIMICBH BN E Ui, H4 = v
3, 000 ppm THEFARB A o fey ~ 2911 1,000
ppm CHEEE X FEFBA M U, 5,000 ppm CrLETE L
fif&d Rbhis, &Y rwyw: 1,000 kX8 5000

ppm CHEOEEHRLBE Lz,

8. Phosmet (PMP)

WETh OEEAIE & L BRI St 2 1,

8. Naled (BRP)

Py Eray 000 35 X of 5,000 ppm CIB{AHEA
42 Ui, &4 X 0 1,000 ppm CHEE IR G D BEM A
L, 5,000 ppm Tk &k CURMESAREE L, WA
FEMME Uz o v & v ¢ 1,000 ppm T (2 OBE AL
U, 5,000 ppm Cri 4 fuisig: Ui, = v ¥y
5, 000 ppm CIEB OO AL T, EHIThaEEL B
Bittkze b= b i 5,000 ppm THEHMAE LI, 4w
v 1 5,000 ppm CHERRIZIR » TAMB AR U, FEts
EFERA L Ute, £ = v 1,000 3 X ¢F 5,000 ppm
CRIMEOPERA L Uz, ~ 241 1 200 38 278 1,000
ppm CIKBEOHAH: U, 5000 ppm CRKA A
AE T, T Lac@fhd Rk, 4w vy e 1,000
d KT8 5,000 ppm CHREHIAE Ui,

10. Phenkapton (CMP)

b w1000 ppm CHRE GAEEAVE L, 5,000
ppm LTS AT Jfkd Behi, #0 X 260
ppm CTHERHGC 7 = = AREAV: T, 1,000 ppm Ci3E
Bl LRI 7 = v 2B, TAERIBEO/NEY S
4 Uty 5,000 ppm Tk ARG A PEA A Ui,
4 ¥ v 1 5,000 ppm CHRIIEHRICH » Ao B G0
BREAME Utz == ¥ 0 100D 35 Lot 5,000 ppm T
PR DBL & A Uic, b b : 5,000 ppm 43 fapet
4Lz, &2 ¥ 0 25,000 ppm CHACHTRN IR DHES
PR U, 2w v: 1,000 ppm GO BG4 T,
5, 000 ppm Gtk L CBEIRCH - Ao a HEE L,
P A TEEAME Uiz, #f = v 1 [, 000 ppm CEFHE
ATEF A C, 5,000 ppm CIEROH kAL Uine o~
74 1 1,000 ppm TEHNC 2 B AME L, 5,000 ppm
CIRABEPDUE Uiz, Y Ly ¥ ¥ ;5,000 ppm T3
IR FEM B Uik,

Bh Eof5AL, AR LCdigonid: Ui { V35
E LTy, A EEEHERA BB bl o 7o phosmet
(PMP} 2B bhb, —J, #HALLES =FiL
THELPE T O, =v v vy v BIU =t
THD, Lo EaL, REESOI &
HAXBLUAw Y, THEY v EROFEHOEAT 7
4, PWERaVEITTA XThoic,

BEASE o S RIEt, phosmet 28 1 ¢F naled o3
Fr, 500~1,000ppm ThH5A, FoErOHEHINEE
500 ppm LIFCh B, 200ppm BT CERTS EH L
HDo HaDEEFTOWT, HMBE-CHEHEN 195
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R - RS 44, chlorobenzilate : #4 =,
chlorphenamidine : = 2§, F . v U, # 1 2 v ¥
»~ 44, chloropropylate : #4 X, 8 h = 'y,
BPPS: toEmay, 14X, =V Y, snvikidd
~Z-, benzomate : X4 2, v UHL, IO r
4, mecarbam : tERnY, =X, Arny, FA
2y, BIUa2Yq, naled: rveray, 42,
A Ve, Ffay, ~g¥g, BLOHY Ly,
HAZ, Thots TRBIVTERLLE
FOFML+TH D, HoLFomBEn-LBbhs
LOTHD. b, ZOWRRRNETETI R Gy
LB THB Edb, ThbICY - TH b
A coORELEOMHEE R T LT, —on
HEEms o 2R TE L 5,

phenkapton :

=
£ 5

Chlorobenzilate, chlorphenamidine, chloropropylate,
propargite (BPPS), benzomate, mecarbam,formothion,
phosmet (PMP), naled (BRP) 3 ku¢ phenkapton
(CMP) @ 200, 1,000 35 XT* 5,000 ppm JEo->uC

rTERzY, FLX, £ vy, =Y, Pk,
FaTY, ARy, Aoy, ~IHALBLIUFRY LY
Vo DR ERGE R T A EERR Y T, 2@
54, phosmet (DT SEIET R LT b 3SR R
BRE Ao le, BEERARhZ W EEr v v
v ORIW b= P Thot, —F, WEHME DL
fefoiz, FHREERO EFHOBAE £F1 X8I0 2w
v, FHY Y ROBEROEAR A, PYERrT Y
KBIUEA X TChoi
3 ik

Iy E@E 127~.132

(1971)

2} RERA - TRET -
92~.97 (1975)

B oEHED Ak, Noo 11,

EE#T 43, No. 15,

3) EHE - E@MFE: A, Noo 16, 25~.29
(1976)

4) ElE - WmeET: kik, Noo 17, 24~27
(1977)

Summary

Phytotoxicities of Agricultural Chemicals to Crops

V. Acaricides

By Akito Ismrrani, Mineko Yukmmoro and koji Yosmipa

Phytotoxicities of ten acaricides {chlorobenzilate, chlorphenamidine, chloropropylate,
propargite, benzomate, mecarbam, formothion, phosmet, naled and phenkapton) were ex-

amined by wusing ten kinds of crop scedlings.

All the crop seedlings showed no phytotoxic

sympioms when 200 te 5,000 ppm of phosmet was applied. Chlorphenamidine caused
marginal chlorosis on leaves of almost all plants spraved at the concentration of 200 to
1,000 ppm. Other acaricides, however, gave rise to marginal and/or interveinal brow-

ing on most of the crops.

Spinach and tomato were tolerant to the treatment of acaricides.

Soybean and melon were easily injured with application of organochlorine chemicals,
while Chinese cabbage, maize and soyhean were injured with arganophosphorus chemicals,
Degree of phytotoxic symptoms were mild on the crops sprayed at recommended practical

concenirations of all acaricides tested.
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HAROaw " NTFI7 4 —EAKMAFOEY 2 ~—7

2-oxF07 T 25 6-DAF LY

AFNVH—NA— 1) OEE

RIF AR - B

Y iH—FiE, YV I VvRERFTRL S — b
AOREF-C, oML, 74 0 ik LTk
DL, LUk aFr7 i v ERTHRETS ik
(7 nh ) S —EEE D), ¥V, IRl el-T
HELIPAFANT § VEBBOD AFALOF S FH— 2
- FMAREFC L, BXERIET A (Foa v
F—lEn) A, AvshTuns, Lk, Thbo
TEMENT, KERETESGCIREDEN 52, 204
FNT I 0-2FNEY § Pyt g F =
A= MEOEMEADLERLTLE I 1, EoilE
LS, FFHB, ThooMFIEEL, X ER
HigHAZ v+ #3574 —C X BRI Lz,

A s TR

EU 3 h— 7 M ~r Rk AeT EESRLEY
D, (m.p. 90~91°C)
WIEBHT - 7 2 Ao —n—F 72 (DBP) R

B
PIEZHERE R : DBP 1000mg % 250ml @ 2 A 7 7 A =
ERbEh, 7 rCEE LLLD,
HAZw= b 57 s KRB & LB HS (FID)

EHAsee by, LBk
GC-R1A
#Fh:HE 3mm, #FX 0.5m, ry BN A

i
YETAH : ¥ 2w DC-200 10% /5 A7 v Q (80
~F00 £y )
& W iR
1. #RBBROER
EU § - TR 30~70mg OIS &, FhB

51

-~
Py
™~

Uu-4-4 T

Ltk

g 8K Bp
A 50ml o3kd LS 7 5 A 2 BRIy & b, HE
HERSEE 10ml #IEMECIN A, L<IRD k9D, O
2pl % 3 v wEHBRTLY, TROBEREFTLIYF A
raw e AREHTR, €V iA-FBLY DBP
D2 MRt R, WIS BEy FRT
B,

HAY m—= b 75 75

77 % ATREE : 165°C

RS RERE - 185°C

% 4 ) AR 1 90 ml/min

KFEH AR : 0.9 kg/em?

2545 A= 2 0.45 kg/om?

KEHE 100 (L wid), BmV (1w — 2R

2. HNOTI

€Y § 575 0mg HELAEE S0ml oiuA
=7 AR IERICI D & b, PN 10ml %Ik
W i, KTHRE 5% (85 160vpm/min) € 20 4
s 5%, #FA»HHEAH (v F~=v GF/B) T,
AL, HPERPRERR LT 5, DTREEEROSE
LEARCEAE L, Ao Y 3 o - SRR BB L b
ROESEYIINT S,

s X O

1. #zo0T b 57 4 —D&H

Wk, SE-20, SE-52, OV-l, OV-17, OV-210,
DG-11, DG-200, DC-QF |, XE-60, $P-1000, SP-2401,
PEG-20M, D rfas BarRERI, ©— 2B, (23R8
i h BIF DC-200 238E Ui A T 2 Co SRR
i, SRR E L B0, h 7 ADEIY 0.5m L
Lichs, €V 20—, RO, FHETsson
HEVE, MRTERLDTH T
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2. HIEHEWNME

PUEEHEERET & LC VA DBP b, Rl o
Hb, FOFAIr~=F#T 5k, €V 10— 750
B, R I B EHY T, ¥, DBP HEE
FPOTMALEY s A—FTDOF AL n=t 5 LS

pirimicarb

DBP

U

I I | |
0 5 10 i5

Retention time {min)

Bl gYid-TARHOre<t s 7a
TFig. 1. Chromatogram of pirimicarb in a

wettable powder

1.5

1.0

0.5k

Peak area ratio {Pirimicarb/DBE)

1 I 1 1
0.5 1.0 1.5 2.0
Weight ratie (pirimicarh/DBRP)
W2IE Y I~ 7O
Fig. 2. Calibration curve of pirimicarb

THIcAR G, WIS $ - 7K L DBP ©
HAZw= T aERT,

3. REROERY

vV 3o JREARC X AR, AR Y, —
EURMM 35 iy, 0.9999 ChHoto, (H-2)
4. BV I H-TRDES DREIRE

{LABER(E 48.45% OFBAHA=H T 5B < H K
Lorfr U/, TPEymiysgen, 100.0%, A

0.10% CThote, Fe-1
Wl AMRmA 5o FEIRER
Table 1. The recovery of pirimicarb from

prepared samples

Yoo Son e @ G
1 99.9 48.38 48.43 100.0
2 100.0 48.48 48,48 101.0
3 101.1 48.92 48.39 99.9
4 100.8 48.83 48.44 100.0
5 101 .4 49.21 48.53 100.2
6 101.4 49.11 48.43 100.0

AV, 48.45 100.0

Std dev. 0.03

CV (%) 0.10

* Theoretical value 48.43 9

5. HERFLODEHE
Fl—dfha ik & 7 40 U SER-REERE T oM Lk
e 2RITRT,
W24 FELERELIOLY
Table 2. Analytical results {9 lound) of
pirimicarb in wettable powders by

the proposed and titrimetric methods

Proposed method Titrimetric method

No. (%) (%)
| 50.61 50,97
2 50.63 50.90
3 50.60 50.77
4 530.75 51.04
5 50.67 50.99
AV, 50.65 50,93
Std dev. 0.06 0.10
CV 9% 0.12 0.20
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BB, kg, WEGRMGCELSTE, FilEdT<h
TBDT, WHloGHFMANkEeE LCENES 2D
:}’Léo

Y I a— SRRSO YY $ A—-TR FID A5
ww b F5 Ty CE Lic, IETARIC > Y 2 vDC-
200 10%/FArrzeasn Q, #3541 0.5m H3AHhS

LAMAMROEY 3 5T 53

&, ERHESHTTE DBP %M i, FASLKFOHO TS
i, 100.0% ¢, ZFEH 0.10% Thotn

X ik

1) J. Suearma and G. ZwEeiG., Aaalptical methods
Jor pesticides plant growth regulatars, V][, 399
(1973), Academic Press Inc.

Summary

Gas-Liquid Chromatographic Determination of Pirimicarb

(2—-dimethylamino-5, 6-dimethylpirimidin-4-yl

dimethylcarbamate) in wettable powders

By Akihiro Or, Shin Waranase and Keisuke Suzuki

A simple and rapid gas-liquid chromatographic method was proposed for the quanti-
tative determination of pirimicarh in wettable powders.

The sample was extracted with aceton solution containing phthalic acid di-n-butyl ester
as an internal standard and was injected into a gas chromatograph equipped with a hydro-
gen flame ionization detector and a glass column (3 mm < 0.5 m} containing Gas-chrom

Q) coated with Silicone DC-200.

The recovery of pirimicarb in a laboratory prepared sample was 100.09% and the coef-

ficient of variation was 0.109%,.

This method is more rapid and more accurate than the conventional titrimetric method,
therefore it is applicable to determine pirimicarb in wetiable powders at routine analyses,
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Original

XENVT b4 HF—7T—4u v ZAEFEEEDITER
X AERIERD R ZOHH

EBlI®H & 2 X O T 5

TE -

|

AXETVFELR LD, HHlEEARESHELT
PO TAFAAZLEHO L5, HELYs—1D
#RERE L LR ER IR TWS, BIEL LT
HEASHBVATA=HELT, V7 2= XS
Yokt b U v o mnd oA XS Y aMEA S
Tk, AAOREELTH, K- e s 78,
ek, WA, ETRERLEOHENED, —H
B2 LB O-Ti, —fiFA S v= b 2T 7 HEN
FEIRTVBA,  —HIe i B0 it X
B, AKX E UL s 0 anid v, SAra s
e LT, BPEEEPUELEL TR EFLBLS
25, AXEDOWTE, 7 v ABoFETEILk Tt
TRREEERME B\ fotd, Ty - KE7 v — sk
LR v - A NSRBI AT B ik
izl o€, BERNDBTERAZRTEL, —HIT
Bl k3ot v o W ARTFBIEIE,
B EAEDEFOSHEDWT, 7 v— s REFRYH:
XD HEEEATIG, T, HHEA LS HToWT Y,
SR U WCTHBRE TS 2 EMTCES, £2C, 7 v
— A VAFETHREEEEA XS LKLY > =
AR XDSPCEA Lick o4, RIFRERATE
BRAD T, A THAA XD IWEITDWTHRET S,
Zh BOEE T, 1976 FERM LRGBS &
L OB AR CRlE L,
®
I A XEREERET, ROl R
2, KLV v r maF v AR K, BibUe s e

FUYANRAR, YIa~F LA, Koy san

34

Iheils

HAsR S X b Sl
3. BEH—A X, FOEMZER S
4. eV vrdAINS VR vE = @ A
(APDC) fmitsaitl FFmESiH
5. AFA4VITFy v (MIBK) FOEH3ER
EFBEESHTE
6. mF o7 HOEEEEKS ) v A (EDTA
-4Na) HREREE AR
7. YEER, WER AOCHIEEK SHEreEIER
8. BifE, FOEHMZEW RYEodr A
® B
L. BFgEFEGFER. BRETH  JAA-T000
BTSN I 227 L—A VAT
b 4 AA-HMAOL
2. =y 7 A, KERTERTR,
3. Do, EREEDEH,
SPEE e s 1 Fam)
300ml D41 Ly 2 AE—H—3 10% EDTA-4Na
BKIEW 3ml # ARTE—» —[HEES R bT, EWS
EERE—A—WFHOED, HIMET v TR RS
BhH, SS0PCRBERE Lt~y 7a4Flce—h—% A
h, 6—T7HHRLTS, WErEaRib Lo,
E—d—%wy 74BN DH L, SiEE ol
D, 6N -ERRIml TRABRHEMRTS, ¥—-r—%K
BREDBTHMIMBLT, ERvEer ke
%, HHiE 0.64N OPEL-CHAE L, 50-~100m] 2 2 7
AR LTERET S, chhb—gikh—ne
Ly PCHD, 100ml = MIZ BT, LEAPDC
KB 2ml TR 3¢ 5 MG T 5.
AFA VY FFryr by 0ml & hm—-r ey, T
Z, 3 GEMLLIEE 35, HHBEROAFL1 Y
FF oy b ERRAE, FCHEEETE L, 2,500 rpm
T 10 LT B,
FRDAFNL D TFAL b vl S, b T
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Tea leaves (5g)

E Add 3ml of 102, EDTA-4 Na soln.
Dry up under an infrared lamp

Ash at 550°C for 6 br.

Dissolve with 5mf of (I+1) HCI
Heat moderately and evaporate HCI
Dissolve with 50 m{ of 0.64 N HNO,

BT h=A T b — AL 2ARTERS TSR L 2 RETO A L0 55

Transfer 10~20ml of solution to 2 separatory [unnek

Add 2mi of 144, APDC solution
Shake moderately and let for 5 min
Add 10m! of MIBK
Shake Vigorously for 5 min

Transfer MIBK layer to a centrifugal tube and centrifugalise at 2,500 rpm for 10 min

CGollect MIBK layer

)
Mesure by Meta]l Atomyzer Flameless Atomic Absorption Spectrophotometer.

BIR FHbhoLR X0 HiTE

Fig. 1

Wl 22407 vV —7 10— AvARFERNE
SROMBRE L&A IGHORERE
Table 1. Operating condition of instrument

for tin analysis

DRY 230°C 205
ASH 800°C 20s
ATOMIZE 2100°C 0.7 s
H, 0.31/min

Ar 1.5/min
SAMPLE 30 pl
WAVELENGTH 286.3 nm

—ERFER L, 7 v—a VARTIRES SR L
b, 8 1BORTEMClIET S,

BRI UHE

7 v—a v ARFREEFESFTERTRAV-5RB 7 b
A=, h-Rri A a0 2N bD, A KX
Pi o gl N 0% RV B RS IV gl MO (L el | A o a T
D, fiARC s vd s h—vay (A 2Y =)
B, FHEERRITFTH B,

EARXDPIICHIc- T, HIELWHE, BERECX
HEBAMEIL < o 7 T CHERRE LicD b, EHX
CITEERERE & LTI T A - e RAR s, HETER
X BFEO DHIERTTETH - .

FoT, BEXAWHFERC L o REFOTRL T~

|

Analytical method of tin in tea leaves

TocklA, VUL, YT L, AAVYT L =¥
YA, Y, Fi=Vas, FAR, Vv, 8
=y, 8, 8 RYE, RYORBOFERTEEL
foa THhBORBEDHF TR, >V VA, VT4, @
Ry h, = FHVY AR ERLKEREL, RTT A
=g, vy, fl, hoEhETHoT,

1.0~

Absorbance of tin

| | i
¢] 0.1 1.0 10 100

Concentration (ppm)
W2H RAOBEELNTEHLEBECEY

TFig. 2 Interference of diverse metals on the

absorbance of tin
—~Q—K, —A—Na, —@—Ca, —X—Mg



56 s

WL & OTEIEC DT, ARERT A TR
ECAMIBNCRT X 5, F Y v Ak L ppmCTER
L, 10ppm T4 CHEARTHE L IL ot 7 U & A
VT, 10ppm ¥ Tlid F D TR bRt o ks,
100 ppm GBIl oTe, AAYT AL HY T4
& [#E 100 ppm TR E S oo fz, = # 3 v 0 402
DINTEE, 100ppm Ewiid ¥ b Tk Licvas, 1,000
ppm TIERTGE & 7L o feo BLEDE A Aol
LT, b0 o2 e TFEL, RWTh ) oa
Thote, £2C, ZERR OO L HCENOTESE
Th, FROOTESMGC 2 b, B Lo
-3 BRI W TR L,

A AXDEEIBERE LY, AT VEET vES Y
A% R, B - EEEREES OFE = Tl B
e, HMBERC s v7 VB T vESY AR NS
T, =FAm—F AT 55EY , RN BEE
R b wikip e LT, v T ii3n ke
T EEFOFEINIEE TR T VA, FRERIE2WTH
FolieRaicisE, APDC-MIBK fhilEcaird
Bl L,

SR E LT, I ALAEE < HIALIR hidld b %%
IR E I, BRSEY Y LERRko g
SCHTVBEBbRIDT, BRRKIEEEH VB L
Lice ¥, 234 vy 2 A — KLt ciefiilL
o O ChHhE, 0ZEDTA 4Na KB LI L 5 8
T,

A A% APDC-MIBK -CEiEhiliT 55, KTl
PR AR, BIUTORST TR Ui,

1.0~ 14
0.6 12

£
=
)
5 4
&
a2t
¢ 1

1odi
00.5 1.0 1.5 2.0 2.5
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Suemmary

Metal Atomyzer Flameless Atomic Absorption Spectrophotometric

Determination of Tin in Tea Leaves
By Osamu Nmwuima and Hiroaki NARAMURA

The determination of incrganic and organic tin compounds in tea leaves has been de-
veloped.

The analytical method of tea leaves which containing naturally occuring tin and tricy-
clohexyltin hydroxide and its degradation products, which involves dry ashing, isolation
and concentration by APDC-MIBK. and final determination by metal atomyzer flameless
atomic absorption spectrophotometry, is sensitive to about 0.05 ng tin and the detection
limit in tea leaves is 0.01 ppm.

At a fortification level of 3 ppm (iricyclohexyltin hydroxide) the recovery is 889,

Recovery studies and analysis of atandard materials shows that this method is reliable.

Similarly tricyclohexyltin hydroxide and its degradation products are measured di-
rectly.

Metal flameless atomic absorption spectrophotometry is suitable for the measurement
of both inorganic and organic tin compounds,
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Table 1. carbamate pesticides standard

No. Common name Chemical name

i MTMC m-tolyl methylcarbamate

2 MIPC g-cumenyl methylcardamte

3 XMC 3, 5-xylyl methylearbamate

4 MEMC 3, 4-xylyl methylcarbamate

5 BPMC a-sec-butylphenyl methylcarbamate

6 PHC o~isopropoxyphenyl methylcarbamate

7 terbam m-tert-hutylphenyl methylcarbamate

8 pyrimicarb 2-dimethyfamino-5, 6-dimethylpyrimidin-4-yl diemthvlcarbamate
9 NAC I-naphthyl methylcarbamate

59



60 PR RAERT RS %
WLE OH B Y v A E S
Table 2. Organic phosphorus pesticides standard
No. Common name Chemical name
1 DDVP 2, 2-dichlorovinyl dimethyl phosphate
2 DEP dimethyl 2, Z, 2-trichloro-I-hydroxyethylphosphonate
3 salithion 2-methoxy-4H-1, 3, 2-benzodioxaphosphorin 2-sulfide
4 dimethoate dimethyl §-(N-methylearbamoylmethy) phosporothiolothionate
5 QYAP p-cyanophenyl dimethyl phosphorothionate
6 diazinon diethyl 2-isopropyl-4-mcthyl-6-pyrimidinyl-phosphorothionate
7 IBP s-henzyl diisopropyl phosphorothiolate
8 formothion S-(N-formyl-N-methylcarbamoylmethyl) dimethyl phosphorothiclothionate
9 methyl patathion dimethyl p-nitrophenyl phosphorothionate
10 MEP dimethyl 4-nitro-m~tolyl phosphorothionate
11 malathion &-1, 2-bis (ethoxycarbonyl)ethyl dimethyl phosphorothiolothionate
12 MPpP dimethyl 4-methylthio-m-tolyl phosphorothionate
13 chlorpyriphos diethyl 3, 5, 6-trichloro~2-pyridyl phosporothionate
14 PAP §-[a-{ethoxycarbonyl) benzyl] dimethyl phosphorothiolothionate
15 DMTP S§-[2-methoxy-5-oxo-1, 3, 4—thiadiazolin-4-ylmethyl] dimethyl
phosphorothiclothionate
16 vamidothion dimethyl §-2-(1-methylcarbamoylethylthio) ethyl phosphorothiolate
17 ethion tetraethyl S, S-methylene bis(phosphorothiolothionate)
18 EPBP 2, 4-dichlorophenyl ethyl phenylphosphonothionate
19 Cyp fp-cyanophenyl ethyl phenylphosponothionate
20 PMP dimethyl §-(phthalimidomethyl) phosphorothiolothionate
2] pyridaphenthion diethy! 2, 3-dibydro-3-oxo-2-phenyl-6-pyridazinyl phosphorothionate
22 EPN ethyl p-nitrophenyl phenylphosphonothionate
23 ECP 2, 4-dichlorophenyl diethy! phosphorothionate
24 methylisoxathion dimethyl 5-phenyl-8-isoxazolyl phosphorothionate
25 isoxathion diethyl 5-phenyl-3-isoxazolyl phospholothionate
26 chlorpyrifosmetyl dimetyl 3,5, 6-trichloro-2-pyridyl phosphorothionate
27 ESP $-2-ethylsulfinyl-1-methylethyl dimethyl phosphorothiolate
28 mecarbam S-{N-formyl~-N-methylcarbamoyimethyl) dimethyl phosphorothiolothionate
29 IPST S~(ethylsulfinylmethyl) diisopropyl phosphorothiolothionate
30 DAEP S-Z2-acetamidoethyl dimethyl phosphorothiolothionate
31 thiometon §-(2~ethylthioethyl) dimethyl phosphorothiolothionate
32 disulfoton diethyl s-(Z-cthylthioethyl) phosphorothiolothicnate
33 isothioate S-2~(isopropylthio)ethyl dimethyl phospherothiolothionare
34 phosalone S-[ (6-chloro~2-oxo-8-benzoxazolinyl)methyl] diethyl phosphorotholothionate
35 menazon 8~ (4, 6~diamino-3, 5-triazin-2-ylmethyl) dimethyl phosphorothiolothionate
36 OVMP 2-chloro-1-(2, 4, 5-tricklorophenyl) vinyl dimethyl phosphate
87 CvVp 2-chloro-1-(2, 4-dichlorophenyl)vinyl diethyl! phosphate
38 propaphos p-methylthiophenyl dipropyl phosphate
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Filirate
I add 30~50ml of isopropyl alcohol
Evaporate

C'.oagulate phosphoric acid-ammonium chloride soln.
extract with ethyl acetate+n-hexane (141, v/v) (50 mlx3)

Org. layer
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Column chromatography
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Gas chromatography (IN.P-FID)
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Fig. 1

Determination procedure for carbamate insecticides in hulled rice and rice straw
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Table 3. Recoveries of carbamate insecticides
from hulled rice and rice straw
Carbamate Fortification Recovery (%)
Inseoticides (ug) Hulled Rice Rice Straw
MTMC 2 85 95
MIPG 2 101 a8
XMCG 2 95 96
BPMC 2 102 102
MPMC 2 99 101
PHC 2 93 102
terbam 2 a8 9]
NAC 2 95 94
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Sammary

Analysis of Carbamate Insecticides by Gas Chromatography

equipped with Nitrogen-Phosphorus Detector

By Osamu Nisurpma and Minoru Tanaxa

A gas chromatographic method with Nitrogen-Phosphorus Detector for the measurement
of carbamate insecticides in hulled rice and rice straw is described.

The imacerated sample is extracted with water, isopropyl alcohol and acetone-methyl
alcohol (1-1) mixture solvent and the extract is purified by coagulating with phosphoric
acid—ammonium chioride solution, and then cleaned with coagulating solution and sodium

hydroxide solution.

After concentration, the extract is chromatographed by column filled

with silver nitrate-coated alminum oxide and Florisil in order lo separate organic phos-
phorus pesticides contained simultaneously in hulled rice and rice straw.
Carbamate insecticide residues in hulled rice or rice siraw were able to determine quanti-

tatively by this method.

The practical limit of determination is 0.01 ppm and recoveries from hulled rice and
rice straw at fortification levels of 0.01 to 0.1 ppm exceeded 85%, (Table 1)
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Keiichi Kanexo, Hidemitsu Nacavossr and Keisuke Suzuki:
Analysis of Samples Impregnated with Aftractants for Fruit Flies.

The roll cottons impregnated with the attractant containing BRP (1,2-dibromo-2,2-di-
chloroethyl dimethyl phosphate, 539%,), methyl cugenol (60%,) and cue-lure [4-(p-acetoxy-
phenyl}-2-butanone, 209%] which had not been effective for fruit flies, were analyzed by
gas chromatography on a XE-60 column. The results were as follows : BRP contents
were 6.3%, 8.39% and 0.99%,, respectively. The latter indicates the considerable decrease
caused by long storage. Methyl eugenol was found 52.4 to 69.5%,. Quantities of cue-lure,
however, were only 0.8%, 2.9% and 0.19%, respectively. The large peaks of unknown sub-
stance were detected just after the peaks of cue-lure in the chromatograms (Fig. 1). By
GC-MS it was confirmed to be 4-(g-hydroxyphenyl)-2-butanone, presumably due to a

degradation product of cue-lure in roll cotien by deacetylation.
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Table 1. Analytical results of samples impregnated

with attractants for fruit flies.
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Yasashi SHoGaxi, Kazuhito Song and Mineko YUKIMOTO: Several
Conditions for Assaying on Phytotoxicity by Evaporated Herbicides

from Paddy Field

Experimental conditions of bipassay on possible phytotoxicities by evaporated herbicides
from paddy water, were investigated. Phytotoxicity was observed on cucumber plant in

a plastic film tunnel in which evaporated herbicides were blown with an electric fun.

De-

gree of the phytotoxicity was stronger with a small size tunnel of 40 e height, 30 cm width

and 3m length, than with a larger one (70 cm 45 cm X3 m).

Airflow blown In the

tunnel did not affect on the degree of the phytotoxicity, in the range from 27 to 48 m3/min,
The size of the tray containing herbicide and water did little affect on the degree of the

phytotoxicity.
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Table 1, Effect of the tunncl size and amount of airflow on leal burn in cucumber plants.
Degree of phytotoxicity was expressed as an index®.
Airflow 48 m3/min 39 m3/min 27 m3/min
Tunnel size** small large small large small large
Leal observed 2nd [.0 0 0 0 0 0
3rd 1.6 0.6 1.4 0.6 1.8 0.4
4 th 3.6 2.8 3.6 2.6 3.0 2.4
5th 2.4 2.0 2.2 2.2 2.4 1.8
6 th 2.0 0.7 1.8 1.0 1.6 1.0
Average of index 2.1 1.2 1.8 1.3 1.8 1.1

* 0 : no visible symptom, 5: 1002 leaf burn.

#* The small tunnel was 40c¢m in height, 30em in width, 3m in length, The large tunnel was 70cm in

height, 45¢m in width, 3m in length.

Table 2, Effect of the sizes of evaporating tray
and tunnel on leaf burn in cucumber
plants. Degree of phytotoxicity was

expressed as an index*.

Tunnel size small large
Tray size®* small large small large
Leaf observed 2 nd 4.0 2.7 2.9 3.2
3rd 3.2 2.5 2.2 2.5
4th 2.0 1.5 1.4 1.4
5th 1.0 0.5 0.7 0.2
6th 0 0 0.2 ]
Average of index 2.0 1.4 1.5 1.5

* 0 :no visible symptom, 5 : 1009 leal burn
** TRvaporation arcas of the small and the large
trays were 6i6cm? and 1232cm?, respectively.
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Osamu NisHma @ Glass Capillary Column Gas Chromatography
with Nitrogen-phosphorus Detector for Measurement of Carbamate
and Organic phosphorus Pesticides

Development of a rapid and sensitive determination of carbamate and organic phos-
phorus pesticides by glass capillary column gas chromatography with nitrogen—phosphorus
selective detector is reported. Separating conditions of 9 carbamates and 22 organic phos-
phorus pesticides by glass capillary column are examined.

In these conditions all carbamates arc determined separately 15 minutes after injec-
tion, which the majority of organic phosphorus pesticides are separated 25 minutes after

injection with a few exception.

This fact shows that the glass capillary column gas chromatography is very promising
measure for qualitative and quantitative analysis of complex mixtures which are considered
to be difficult to apply gas chromatography with conventional packed column,
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Fig. 1 Gas chromatogram of carbamate pesticides standard

1 MTMC, 2 MIPC, 3 XMC, 4 MPMC, 5 BPMC, 6 PHC, 7 terbam, 8 pirimicarb, 9 NAC
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Fig. 2 (Gas chromatogram of organic phosphorus pesticides standard
I DDVP, 2 DEP, 3 salithion, 4 dimethoate, 5 CYAP, 6 diazinon, 7 IBP, 8 Fformothion
9 methyl parathion, 10 MEP, 11 malathion, 12 MZPP, 13 chlorpyriphos, 14 PAP, 15 DMTP
16 vamidothion, 17 ethion, 18 EPBP, 19 CYP, 20 PMP, 21 pyridaphenthion, 22 EPN
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Evaluation of Acute Toxicity of Mixed Formulation
of Pesticides to Carp, Cyprinus carpio Linné
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3, 000~
4,000
3, 000~
4,000
3, 000~
4,000

60~80

60~.80

60~-80

680~.80

60~-80

60~-80

60~-80

60~-80

60~-80

60~80

0.0960
(0.082~0.11)

0.585
(0.50~0.67)

1,40
(1.2~1.6)

£.200
(0.17~0.23)

0.0960
(0.082~0.11)

1.06
(0.92~1.9)

0.960
(0.82~1.1)

1.12
(0.94~1.5)

0.755
(0.65~0,86)

1.05
(0.90~1.2)

M2 KSR EREMAO WL E = 1ok T 58 (25°C, 48hr)
’}3'7?'] IIL L [Oa s J
mg_ = B Mﬁ“ 7k Hi 7}’( EP @D
REAB LIRS 1w m | MBI |y g @ FE AL RN (R (2=Y/X)

(Xppm) (g) (Yppm)

HFHEOH+ 7=+ F v TUT =PtV B fil | 1,400 | 3,000~ 6080 | 0.030

A& F (0441, 5) 4,000 (0°043~-0.057)

IBP+7 4 5 4 ¥ RrFTHALEY |k RBOM 28 200 4 0.143

(20+15)

IBP+ 7% F 11 Fa35 74 FF ok & 1,300 | 3,000~ 60~-80 | 0.05¢

(1.5+1.5) 4,000 (0.046~0.092)

THFAFEAGETS | FTYA FSY R v 190 200 ¢ 0.020

v (2.540.3) vF

DAAA A= | BRYr A Al | 320 | 340~500 | 6.8~10 | 0.0260

w7 e (1465) (0.021~.0.031)

W% REEARARUMEAO WAL E = 1 KT 5% (25°C, 481r)
muauwa ;G
A S PR b S|k i K e
REGRESHEHET | 5 @ 4| SR | S [P RN R (Z=Y/X)
(Xppm) (g) (Yppm)
PAP+ 74 5 4 F G4 Fendy (% K| 250 | 3,000~ 60~80 | 0.280
(2-+2.5) 4,000 (0.24~0.32)
PAP+ 7351 F FTH AL ¥zt F [ 5 oA 290 1§ 3,000~ 60~80 | 0.245
(3+2.5) 4,000 (0.21~0.28)
MPP+EDDP+4{ {08 | 7yes-34¥ v | | 120 | 3,000~ 60~90 | 0.625
(241.540.4) 4,500 (0.50~0.75)
MPP+BPMC+EDDP /ST, bty L% R 720 | 3,000~ 60~80 | 0.0965
(2.5+2+2) * 4,000 (0.083~0.11)
MPP+MTMCH+EDDP | ©w/w=-31v,+ [ #| 73 |3000~ 60~80 | 0,960
(2+2+1.5) 4,000 (0.82~1.1)
MEP+ 74 7 4 F-+ BASTALF 4 # 340 | 3,000~ 60~80 | 0.210
NACG+H A A=A 7 v 4,000 (0.18~.0.24)
(2+1.5+1.5:+0.11)
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MEP+IBP+ 7 45 4 F
(2+1.5+1.3)

MEP+MPMC+ 5 2 #
A4 AT RO
{(24+1.5+0.23+0.4)
MEP+MTMC+ 7 4 =
A F+hAaf=1ow
(241.54+1.5+0.11)
MEP+BPMC 4+ 7435
4 F+BAF <A

v (2+24+1.540.11)
MEP-LIBP (25.4-25)

MEP+ 743 4 F
(3+2.5)
MEP-+ 74 5 4 F+-%Y
#wq4 r{242.5+0.3)
MEP+Z 5 &2 b4 3w
5 (2+40.18)
MEP+74# 51 F+# 2R
WAy
(2+1.540.11)
AT Z) B E
(3+0.4)

T otk A+ XMC+f
Bz oy a(l4+1.546)
NAG + h g 5 743
I I
(1.54+2+0.9)

NACH Iz 5 7423y
w4 vy (2424+0.5)
MTMC+ 743 4 ¢
(2-+2.5)
MTMGCG+ a2 o 7+
THES A4 F (24+2+2.5)
MTMCH = o 7 L+
(2+86)
MTMCH -~y &= 2w
(2+0.3)
MTMC+ 7 =4 ¥ vt &
¥ F (2+1.5)
BPMCH b 2 o 7 b8
Y& =4 w{24+240.5)
BPMCH Ay &=t oy
(2+0.3)
BPMCA+-3) =4 > v
(2+0.3)

XMCH 7454 F
(2+2.5)

XMC+74% 54 F4 b
A=A
{2-+1.5-+0.1D)
FRAT aF IV v+
HF 4K (2+42.5)
yeoiF=F iy
FALY 4TS
(2-+0.16)

M 7+IBP
(24+2)

AALF 9y T+THFAF
(2+2.5)

+

FESEE

FHEFTRAIFAY

BAER T A=

hAS T AL

HATITRA LAy

&3y P I
FTFL VR EFF
v
SFANYFERE

i

4
I

r o

FFAI8

HAFTHSL RS

TUELT

X7 ATV
il

"‘ﬁ?/?‘-y/)‘yﬁ

kY
N

/'ﬁ'/ﬂ"uﬁ

N,
[2+1

T Vet o

ﬂlTW NS

FTAL 4 FE
DA R o
vy FyyF
VT =2F TV
A ety
F

Ay Yy gy
ARyl gy
STFAL =y

HAFTHAL ¥y
ST FASS
FE AN v

LY &7

FTHA Fg

Hoy &

15

R

b5

b2
i
4]

54}

2

s

”

B

L4

14

”
%

4

L

T

4

P

#

&

4

#

AN = 4 S

vl

#l 330
210

210

270

Ell 13
# 360
220

# 330
290

390

390

60

biid 28
# | 4,200
| 179
2,700
#2,200
b 820
180

) 160
il 980
# | 2,300
2,800
6,400

350

29

80

{%ﬁ.n] l”E

3, GO0~
4,000

3, 000~
4, 000

3, 000~
4,000

3, 000~
4,000

00
3, 000~
4, 000
3, 000~
4,000
3, 000~
4,000
3, 000~
4,000

3, 000~
4,000
3, 000~
4,000
3, 000~
4, 000

3, 000~
4,000
3, 000~
4, 000
3, 000~
4,000
3, 000~
4, 500
3, 000~
4,000
3, 000~
4,000
3, 000~
4, 0600
3, 000~
4,000
3, 000~
4,000
3, 000~
4,000
3, 000~
4,000

3, 000~
4,000

3, 000~
4,000

3, 000~
4,000

3, 000~
4,000

60~80

60~-80

60~80

60~.80

G60~.80

60~-80

60~-80

60~-80

60~80

60~80

60~.80

60~80

60~-80

60~80

60~-90

60~-80

60~-80

60~-80

60~-80

60~-80

60~.80

60~-80

60~-80

60~-80

60~-80

60~.80

75

0.210
(0.18~0.24)

0.335
(0.29~-.0.38)

0.335
{0.29~.0.38)

0.260
(0.22~0.30)

0.615

0.195

(0.17~0.22)
0.315

(0 27~0.36)

210
(0 18~0.24)

0.245
(0.21~0.28)

0.180
{0.15~0.21)

0.180
(0.15~0.21)

1.15
(1.0~1.3)

2.50
(2.1~2.9)

0.0165
(0.014~0.019)

0.410
{0.35~.0.47)

0.0275
(0.022~0.033)

0.0315
(0.027~0.036)

0.0855
(0.073~.0.098)

0.385
(0.33~0.44)

0.440
(0.38~-0.50)
0.0715
(0.061~0.082)

0.0305
(0.026~.0.035)

0.0250
(0.021~-0.029)

0.0112
(0.0094~0.013

0.200
(0.17~.0.23}

2.45
(2.1~2.8)

0.875
(0.75~1.0)
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HAR e TETVITALN
{2+42.5)

Ag o 7E25Y Hx g
v (24-0.3)

BAR T TFILNE
L T LAl
(2+42.5-+0.3)

& g F+2HFAF
BRI 3 g
(2+2.540.9)

FTEAFALYE
AN E

F T FAF S
V&

STAL Y HF

w oAl
Booom

L4

o

93

35

86

41

3, 000~
4,000

3, 000~
4, 000

3, 000~
4,000

3, 000~

b

000

60~.80

60~.80

60~-80

60~.80

0.755
(0.65~0.86)

2.00
(1.7~2.3)

0.815
(0.70~0.98)

1.75
(1.5~2.0

WAd AMEARARENOWRRE = TN 5 (23°C, 48hn)
&uﬁ“ é: ‘/ ]0 a ¥ 1]
W 42 bs T PRHT B H AR E K O
ulﬂ%ﬁﬁmﬂﬁ% T i # BATE IS IO oA RSN |[ERE (Z=Y/X)
(%) TLon By (Y ppm)
(Xppm) §
MCPB+ 3 4 F ¥ v+E <Ay b SM A %l 320 | 3,000~ 60~80 | 0.219
%~ b (0,84+1.548) 4,000 (0.19~0.25)
MCC+MCP Aex o, 7 M 15 4 30 | 3,000~ 60~.80 | 2.35
(15+0.7) , (2.0~2.7)
CNP+ % 95—} A—FFa M 4 520 | 3,000~ 60~80 | 0.135
(8+6) 4,000 {0.12~0.15)
MCP+DCMU+- # 3 Ha DM & H 730 1,000 20 0.0274
DPA (154 15-+45)
MCC4MCPB Az g7 B i #il 38 | 3,000~ 60~-80 1.85
{20-+0.9) 4, 000 (1.6~2.1)
DCPA4+ L wF A7 — Y- F e 4 97 | 3,000~ 60~80 | 2.60
7 (174N 4,000 (2.2~3.0)
NIP+4 &4 Awm v [N =2V 4 1,200 | 3,000~ 60~-80 | 0.0585
(7+5) 4,000 (0.030~0.067)
CNP+ &4 s m v Yavwmy M 4 730 | 3,000~ 60~.80 | 0.0960
(9-+7) 4,000 (0.082~0.11)
7e A b Y w+MCPB L AN 4 350 | 3,000~ 60~80 | 0.200
(1.5+1) 4, 000 (0.17~0.23)
Fr A+ ¥ v+MCPB g 2 4 590 3,000 60 0.102
(1+1)
R FFdH =T AL L 4 32 | 3,000~ 60~80 | 2.20
Vo (10+10) 4,000 (1.9~2.5)
NyFrH T T AL ES WS Y # 34 | 3,000~ 60~80 | 2,10
) bt -/'\/ 4’,000 (1.8"\/2.4)
(741.5+7)
Ly F gl - T+ L R e S 4 35 | 3,000~ 60~80 ;1 2.00
MCPB (10+0.7) 4,000 (1.7~2.%}
SAPY e AT Yy = A 2 il 3.9 500~-800 10~16 1 3.75
(50453 {2.9~4.6)
SAP+ AT =/ AX P =SV B il 35 | 3,000~ 60~.100 | 2.29
v (3+8) s (1.7~2.9)
FUR—=PFFAFIRA F-F74 K K4 120 | 3,000~ 60~-80 | 0.583
AFn (642.5) 4, 000 (0.50~.0.67)
FAHXAFYVEESR gAH - 7 86 | 3,000~ 60~-80 | 0.815
RAFS S 4,000 (0.70~-0.93)
(1.144.4+10)
PAEAT VIV ENR T Ewi % 75 | 3,000~ 60~80 | 0,950
KA (1.1+4.4) 4, 000 (0.80~1.1)




19804124 MR AR 1 4 R B 71
5% KMEBEMAREMD MR o 1 R 53 (25°C, 4Bhr)
ﬁﬁ‘]yé L 10 a i -, -
i > L p Kk AR o
RIS D AR Wb 4| MR | Ti | R RS (R (2=Y/X)
(Xppm) (g) (Yppm)
247 F 7w +NIP 4TI v=e7 | #i 47 | 3,000~ 60~-80 | 1.50
(3+7) 4,000 (1.3~1.7)

M6 AKMMALMORSFRMMO AR E = 12 28 (25°C, 48hr)
RMEUi0a
1, 3394 - o E] )@éﬁﬁ 71<EE7K‘:PCD
f“i’%ﬁj})yﬁ s 1] i % MR TLm it O BIHE MR IR MR (Z=Y/X)
{Xppm) (g) (Yppm)

DDVP+ 5+ 5 ¥4 v B 2, #i 42 400 8 0.190
(254-6.5}
PAP+DEP (2+2) FT by @ om| 160 8,000 60 0.375
PAP+ <= 3 vilh E W N 2 #i 73 | 2,200~ 44~80 | 0.850
(2490) 4,000 (0.60~1.1)
PAP+EDB (3+423) P ST fl FeE 36 600, 000 12,000 | 333
ATV 7 v+= vl Fiy—witanb 7L %l 62 1, 340~ 26.8~40 | 0,540
{5+90) 2,000 {0.43~-0.65)
ZeoiR A +EDB T-7.8 roxs v # 52 2,060 4G 0.769
{50+ 13)
CPCBS+ s animiy H==4 } K fn Al 18 200~250 4~.5 0.250
-+ (30420) (0.22~.0.28)
CPCBS+#mavrm i # 2. m | 4.2 | 200250 4~.5 |1.08
— 1 (25+20) (0.95~1.2)
rurietlL— 4+ KF=Ahy b 4 11 230~.200 2.6~4 | 0.300
BT =5y (0.24~0.36)
{204-23)
D-D+swmneyy v Fws ety o e 1.1 5, 000~ i00~200 | 136
(25450 10,000 (91~180)
EDB+EDC (15-+40) E Y A # EE >40 | 5,000~ 00~ 20 | 3.75%

10,000 (2.5~5.0)
v kY w+MEPY 2 = L=h7 EA A 24 | 3,000~ 60~-80 [ 2.90
Aty Le— | 4,000 (2.5~3.3)
{0.074+0.1940.13)
7 VA Y+ MEP RSy » ok >80 | 3,000~ 60~80 | 0.875%
(0.14+0.5) 4,000 (0.75~1.0)
TRV v =5y v FrHrA & Ak >80 | 3,000~ 60~-80 ; 0.875%
{0.05+0.2) 4,000 (0.75~1.0)
T VAU »4+OVMP FH-FELw Cu >40 | 3,000~ 60~80 1.75%
(0.02+0.14) 4,000 (1.5~2.0)

¥R T TS ERR T,

T e vITHBE L LD,
WETHE RKINEMNDAOTERENO WML E = 1 12T 5 EiE (25°C, 481r)
ﬁé?ﬁj L‘ L 10 1z i)
1, 2 . F o ady p Ak AKp D
RRESELHDRD | W & 6 | WBE Tl |0 EEERR RS R (2=Y/X)
(Xppm) (g) (Yppm)
#H+PCP & (20+25) FE by K f # 2.2 2,000 40 18.2
oy 7R YT e T ” 0.88 400 8 9.09
BINAPACRYL (604 15)
FeTRULL) 50 FyedL—F # 4.2 400 8 1.90

(60+ 10)
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el

1y, Az

e

AR AT

W8A ARNNEHIADRERUFNHO MR L o 10T 538 (25°C, 48hr)
AL Lo, o
g e 3 (RAT a L p WK K ep o
RALREOTART | W 8 & | BB Tl g @ B EH RIS ERE (Z=Y/X)
(Xppm) (g) (Yppm)
ECP+#w 3 4 (20430) | VCT gl W W 1.3 10 0.2 |0.154
ECP+ 5% 5 A WEH, ~—-1 25 # 4.2 10~15 0.2~0.3 | 0.0595
(25+125) {0.04B~0.071)
ECP+#w FA+aAY | WKM7 ~hR3 7 0.16 | 10~15 |0.2~0.310.160
T4 v (254+25+3.4) v (0.13~.0.19)
FvAYWWHEAT I/ Y3 7 FA =27V | 56 2,000~ 40~60 | 0.905
ek E TRV 3,000 (0.71~1.1}
{0.14-0.04+0.06)
Ert Y w+MEP+%4 | <=2A v 10 2, 000~ 40~.60 | 5.00
- # w+DPC 3,000 (4.0~6.0)
{0.06+0.15+0.5-+0.20)
FLARY v+ TF T+ HEVS 7 8.0 | 2,000~ 4060 | 6.25
DPC (0.19+0.3-+0.02) 3, 000 {5.0~7.5)
MEP+% 4 78 v (248) | =v¥rqsa= 1 8 Wmo w13 3, 000 60 4.62
HF4 T w7 AR HEZERAY A7 FA 4 13 3,000 60 4.62
Yywd-Fg T h ]
(1-4+0.06+5)
NACH1744% (1+0.8) FrHwT 7 19 3, 000~ 60~80 | 3.70
4,000 (3.2~4.2)
W94 RUBGETLA oREMER O MM L = 1 x5 (25°C, 48hr)
wAlE L 102 W i 2t | .
T P oy BIFKE Ko
RRfs L DRARS Boom o A | | S0, (OETEER RGN (S (Z-Y/X)
(Xppm) (g) (Yppm)
CAT+IPC (10430) = v IPC K f oA 32 200~.350 4~.7 10.175
{0.13~.0.22)
PCP+DCOMU rvmy v fF 0.73 | 4,000~ 80~160 | 165
(204+1.5) 8, 000 (110~220)
MCP+DPA (6+5) ¥=gy—vD WA 160 13,000 260 1.63
MCP+ =z A7 7 3 v Ywsriy—vA 4 70 10, 000~ 200~.260 | 3.30
gl (6410) 13,000 {2.9~.3.7)
CATH+r 2t Yy F vl sk F1 o®; 35 100~-1, 000 2~.20 | 0.314
(14+36) {0.057~0.57)
PACHBIPC (20-+16) TYUwy T & 39 400~.500 8~10 | 0.280
(0.25~0.31)
MBPMC-+MCP AZAK = —F, 2 # 96 600~.800 12~16 | 0.150
{40--30) (0.13~0.17)
v A +PAC (40430) | vty g 4 1,700 | 200~.300 4~86 | 0.00295
{0.0024 ~0.0035)
IPCH Yy = am v L — v 19 200~240 | 4~4.8 |0.230
(17.5-7.5) (0.21~.0.25)
HAFa— [ FTST b Y e o M| 73 4, 300~ 90~-100 | 1.30
(3+4) 5,000 (1.2~1.4)
¥ T w R - MCP Mk 7 » 1 » NAP | 15 il | 260 15,000 300 1.15
(60+3)
DSMA-+MCPP DsSCp @ #i | 10,000 | 2,000~ 40~-60 | 0.0050
(13+5) 3,000 {0.004~0.006)
DSMA+MCPP (10--5) FRNT 15 5 # 1 5600 10,000~ | 200~.300 | 0.0450
15, 000 {0.036~0.054)
IPG+DOMU (35+15) o kM| 26 200~-400 4~8 |0.230
(0. 15~0.31)
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i 10 g AKEE LA D IRE R ERTIM O M HIAE & = 1 iC i B W (25°C, 49hr)
BME L5, wpa .
g E Iee Z axb %ﬁi! 7K Mk F{J 2
BRESEOHABD | & & | BEBE i g PEEERRMERE R (2-Y/X)
(Xppm) (g) (Yppm)
DCPA-+NAC (25+5) VA E & 28 | 3,000~ 60~80 | 2.50
4,000 (2.1~2.9)
DCPA+NAC (50-+10) v K Ofo# | 30 2, 000~ 40~-60 | 1.65
3,000 {1.3~2.0)
DCPA-+MPMC (25+5) | A4 %, 4 2 o#| 38 | 2000~ 40~60 | 1.35
3, 000 (1.1~1.6)
DOPA+MTMG (2545} | w—vy -7 w 38 | 2000~ 40~60 | 1.35
3,000 (1.1~1.6)
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Relationship between Acute- and Chronic- Toxicity of Pesticides
to Laboratory Animals
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Tig. 1 Relation between acute- and chronic-
toxicity of insecticides.
®— LI);, or NEL is more or less than the value
indicated by the dot,
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Fig. 2 Reclation between acute- and chronic-
toxicity of fungicides and bactericides
@— LDg or NEL is more or less than the value
indicated by the dot.
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Fig. 3 Relation between acute- and chronic-
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toxicity of herbicides and growth
regulators
®— LDy, or NEL is more or less than the value
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