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MR BT 2RREOEFRCIE, FBERELFIR Lt E8A, 55 ITMZeic X s 2ehiims
WALWARFERAVG LR TWASY, WTFhOBETLBEL HNTAZIENTKYV., UL, Bl
HHRCORBEEOHRETL 5 B8, HROHK, BHEORE, S5-I ThEEETHAOHES S
WADRTRELIRR - TEY, PRECOVWTEFHILLAA, EHifiE»bIRA—-H+szLixc
&g\, EORD, EFTIFREOHEELRTLHNRTYL, ¥ - PBROFTRELHE IR » T
b, TOX5TLE &, MEHRFRITETH DIEEFIC X 5B, MROBREXE 5 2 CHY R4
hiebT o ENLLH5,

Blfe, WEROEMEF|E LT, BHC, DDT, 01 2 ~3 O £ =K HE Ih T3, EET-H
LEEAIMEH L L LTECAR, 8K, BEAEOREC L (FHTIHBRENcH 2, 0L X
HRHRSTHLERENFEER T, TOFEEOLPIMBBRECHEC X VIEFCHEY T2
LT CBMTAZENTE S,

EEHY OBEOZ L L, BEMCISENAR, BANRARELOMEBOMAND D, YRS DS
BEELRTAERE LT, 205 kEEHOBKEDEREV- I U, FRYOWENE, b3HE,rBIRL
TWHZERBATH D, Licdis T, EEXHOMBEEOBEDLATHEYRGT OFEEmTH iz T
T, MAREXADRSOFBOBRADEMETH S Z LIMBEV- IRV, BEFIBLOTIR, %
EROARBBEEICOWT, MEARES 400°CrBI X 51, BENCHH®LTW58, hiid
RDZETHD, AL, ZOBENRELLTHEYTH M EV D ZECOWLTRBVWRIUL WY 5 TH
5. EEI, BRPHELC OIS TEEHOMBREELTD T3, bbbHA, GHRS%Y 100%
B35 TERVY, IVETLRERXZRDEZLEIRYTITHS, ZOEBRER > 2dic, B
Lo EBELSHVBR TV BHC EEAI A% & LT, BHC OB OV THRH - e, Lic
Mo T, MOERZTOWTL, FThFEREL S CBRERENRD GHIF IR BV, ZOEBREYTR
S5dHlch, BEEFANAEHENETHEC BHC 05 BEV LA, ZZELSRILEHLIF S,

2. 2 B F &

ZOERTIY, TERMEY) vFvik s 2/ —ATHEERLRLE 112~113°C © +-BHC 2#H L1,
BEAGIIITZTALAL - 7o 2 ABMERPFER LI, 7L, SEAAHNEBYHER L) o120 T, &
BOMIEZFHEREME, BE L,

(1) RESBHREDEERIIRE - TERRE
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A B ¥ Sample E ##P#B  Cellubse powder
B SMtE Vaporizing chamber F Benzol and Methanol
C ERY Eledric furnace G Gas meter
D #H3% Glass tube H. % % ¥ Thermo couple

Fig. 1 WEEFEREE
Apparatus of flow method.

FERIMBBED Lo LHEROBE, HOOCEROBAD 2 LR VFF TR, bk, PEO
EEFZHERL, BHC O45MEIOWTHRE LA,

1. BEBE[CHIT3 BHC OHEE (250~500°C)

BEECIST 5 BIEEE AV, CAICAVWAEBIX Fig. 102k L THB, £ 70cm, 8% 2
cn DHTAED—IH, 1~2g O r-BHC ¥ ANIBEER— F #EBEE, DK% 200°CH I\ X
515 h&mE LT BHC 2#&fb3 %, & ZTRILLI BHCIX, B3 |Hv ATk b, £4525~3200
ccDEIETHOMED BWRF I &N B, KE[Ehi BHC ¥ A 1R+ E X 30cm OBEKF 2 EB TS, —DE
250~500°C OFHTI LIMEA I D, ZOFXEBTHEC, —#fo BHC 35@Ih 55, HEE
AT ZDEEER 7 BHC ¥ RAMFEHHD LB bIEML, BRLR- THIAEOHD &3
%, &Y D BHC DMK TIRKRO W 7 AFCH 5 MARFROBITHE I, BHCIIZ Z F TRARSN
BRENhD, LL, bTHRFADEFFHKBELEBLA BHC 34 AR viFDx 2/ — 1, v
VA BEBR I B,

REIHREEA — bR BHC 2\ELR H AR T T5 0O %A D, 3 HITIsHHE, AH45~6050%
Wi 5 T, ZOIRET, MREEAR— PR BHC IELRBERIF L EET 5, BB, #7AGHLL
WFHRICE LA BHC 27 € + v CEIRL, 7 b v ERHE, TORELY V¥ ALk vhICHE L
BHC L2 42/ —n, vV — A RERL, BRYERL, BECLD, £—5rsr77%HAWT
RAMED r-BHC 2 EE L7,

2. {KRECHF3 BHC D4R (375~100°C)

ERTRGBCE  ORFIEYET 570, HROFETIIHETN B h WEH AL 5, Lichs
T, #HEEYHAV, ¥ 0.5cm, £X 7~10cm OWTFHHC, r-BHC10% O7 b VB 1 ~3cc
Eh, Tt vETLCERRE, BHL, chEBERE L, BF0 BHC DERZEHRAL THH
—ERECR > LBRFOFCAN, FUERMMEHE, ~2ZbBRYHL 10°C UTRR, 7 vy — &
FTEAL, RitEHhiE3e, EBRTRELL. AEHIIT £+ v TI &L, ROBOE IR, T
% BHC #[ERL, 7 & + YR ERRE, L OBREL, LRTLFAKA - T = /7 78I X b BHC #E& L1,

3. IRERIEAIC LS BHC D4R

a. §HIDPE& D BHC DIM#

HEERFRCAVCSEAEER BHC RROEEC X 2 0BBEYERE L, HHOF ¥ CIERERE
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DRENARE Y L lcdd, TheBE, T0O1~5g%EEO0 8cm OWMFEMRCEEN L L LAIKL, &
OERHHBEOEB XA, ~ v FHKOFEC L VEEIR, ZTOEREH 400cc DEITHRGIL,
W L7c BHC %[EUR, E& L7, $eflFo BHC @B %H 52 UHERL, EIXBHC 0L L,
BT » 7= BHC D#&%3HE L1,

b. NEUBEH OB E D BHC D4R

YV vF Y TgkaET5, NE 15g DEEERERAOHB/NE BHC EER LAz, ZOEEH%
B 15cm OBEINFAEF > r — 2 CEEL, BIRF |0 XY ¥ 7 AE CHRFRERS X ORIRE viIZ
¥¥, BHC #HfE L7, BWEISKIERFEO BHC L7 € + v CEIR Lz, EBEX#Kb - BB
£B0 BHC BMiFLTWADT, BOMEDZRE T2 v TILHEEL, MiELdHbE, RRICA %/
—, RUV-AREBRL, BERER, BEYE-SrISS57EBERIDERL,

3. X B & R

1. HRECHITS BHC O

wRBLE LT, MRAESFOMEY T, BHC OKREEDS 200°C e L, 45 50~400cc
DEETHT| Llc, = DERBC X 9 B S e K 5#E BHC 1295~99% OEEATH % Z Lbibh - T,
Dz Enb, BHC %G T 5 icdDmsns 200°C LTl HiXBS D 22, BUR(ED
EH5%BDEEIEL DS,

ZOFETIE, REEENSEHELLDE, BHC OKETHENTEXIIZNE 5EbbB, T
Dicd, — A L, BHC ¥ ALE S —CmBFE 2 BR TS5 228 TER, LT, B
SIS Bec DTREETZLIRUARETH D, #ic, BEEEXES 3200cc LEEHTHZ &
BENOENIBECET L, HEEEH RO ENTER, Th ERBTREXII00 5 dicik
RiE% X b RS THLEND D, ¥, HEETEIREOFEDLELE L Tl biny,

CORBERT Tablel DL Ths, OKEND, BHCIE 350°C LT OEE Tt HEKEE
THBHA, 500°CHEL DF/BETIHIZ L A CBRHMC S ERT L, BRSO BHC 33 @T5

Table 1. JEBIBKICL b B3R L7cds» 7z BHC
Residual rate of BHC by inclosed method.

% p =2 xR Residual rate
i3 Flow
velocity cc/min.
25 50 100 200 400 800 1,600 3,200
{BE Temp.
250°C 98.1 97.0 89.2
300 95.6 98.6 96.1 99.0
350 40.0 81.6 94.0 94.5 97.5
375 13.6 30.7 65.1 88.6 90.6
400 7.3 30.6 57.7 77.4 98.0
425 0.5 28.3 59.9 78.1 96.3
450 0.4 1.0 5.2 21.9 54.4 76.0
475 2.6 14.3 46.6 94.4
500 0.5 0.4 0.8 1.1 2.3 2.9 65.7
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o LHbD B,
Topf Flow velodly cc/ain  DRB TR 2 K OWHE TR
- /—‘\\ LTub, LicttsT, SO 2 4
. I 44;//”’A-_+—ﬂ\\«\\ DI, BRFHNICHT 575 AEOHRE
= P HRD BLELD B, MEEEDH T A
gm.‘m WHORESFIL Fig. 20 2L Th B, &
Eol /"\\ (LS 2 BT, BRDTH DI\ & FE, 7
" —**’Hh—+_ﬂ\\*\\' 5 AR OBES L ESIFOHRLICH L,
o i IRC T Bl Th B2, Bbis
oo 0 : T CUL AR DR B B0 LS B I
x/,/*"”'_‘\*\ 5L, ADDREZPPHE LY, Bld
L HH B TIEEN I\, T ABHADER
%15 6 5 o0 5 10 (C{;m DEE % FiTe 2\ ESMBES O WL A D
BRI FND o B FHAEGTL B, Linl, BRFOHLEE
Distance from center of electric furnace
Fig.2 #35 A&HOEESHO—F 2% 300°C LlEo@dacichid, ZTohog
Distribution of temperature in the glass tube. #110cm OEFEMNIFORE L DENZHD

T, *OBRERIFECY bt L¥B Licy, ¥, BRIFESORBEEL ¥ 7 AFAD
BEEE L OB, HEIRDbhich »Tc, Lichi, T, ZDERTIE, BHC 7 ANGHETHCLE
T hnBuEs ] & IERE OBIMRIE, BHC # A4 7 A%MN 10cm DOREMYEET 5H, BRFORBRE
TMEA LI EZX BT LR LI, ThhbEtET S L, # 1R 0HH25, 50, 100, 200, 400, 800, 1600,
3200cc/min (XFHFH 70, 35, 18, 9, 4.5, 2.5, 1.2, 0.6 HOMBEMTH et EX bh 3,

2. {KiRE(CHTS BHC OSER

COFETRLVEELARDLDE LTRDOZENBIEL bhb,

1. BHC ##HALLH 7 AENOBEY, BERTIEIEITLF 50D 5BEOHMIALETH D,

2. RIEFIEDI, B8T 55, EHRNOREIALZLICTALT, KIS ELETT %,

3. HENOENINENS,

BELACHTI B hOBBIHEOREIRIVRELDLH>THD, Lichis T, HEITEDHR
BAREIHBCTHIENAYTH S, ZLERETIE, MEAFHIECOTEENARE ., ZOR
BT, mBWEHL 3 SUNO L FR ZORERBEECH bbb TV 5, MERTROBECOVWTLE
CALZERAVZ D, ECHTHEIREDE:, HEORE S, HENORMORI X h R, T
B, BRI IHIESAZ L1 0.1~0.3g DEET2 ~ 3BV E LB o7 - 7o, Zofi B A TR B
Wl L CEDOHEIIED bith - 7, H—H—KRRIE TERIGEETES & BRI & Vbt T
5%,

REAEFIT Fig. 31T, ZOELHERICS & BHC IIIEHCRE L, 150°C AT ORE T
PABBLTLSRETELD TRV,

3. IEERICITSD BHC DN

SEFITe b/ NEEEE OB ORI & ¥ h T3, BHC DRt Table2 D kH TH 2,
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Fig.3 #HEEIL X% BHC BEE
Residual rate of BHC by inclosed method.
Table 2. f&@ict 3 BHC &RAER
BHC residue in insecticidal smoke by the
use of tablets and small can generators.
. ¥ 7 BHC
Sample % /i §if BHC Residual BHC L
BHC & & |BHC in sample . Temp.
No. T@ e Concentration Weight Rate
P % mg mg % °C
294.35 269.17 91.4 400
1 Tablet 27.0 588.74 542.93 92.2 365
883.15 821.46 93.0 350
699.58 617.00 88.1 320
2 Tablet 39.6 622.60 546.06 87.7 320
966.46 795.65 82.3 290
1482.58 1111.55 74.9 300
3 Tablet 29.4 1188.42 928.47 78.1 330
1845.04 1433.10 77.6 280
7000 5174.96 73.9 350
4 Can 7000 5334.12 76.2 350
7000 5035.26 71.9 340
5 Tablet 2.5 931.00 688.16 73.9 440
931.00 705.71 75.8 430

Samp. 5 ¥ Samp. 1 1220% D & KkF &z 7o

Samp. 5 is mixed 20% priming powder in Samp. 1.

GH 1 OFBEI LTI TH S, 2, 3X1CESN, BEXMEVCRINIAbOTIVSOENGHS
hTw3, —ECHEALEEN T AVWDT, RDOALEBERCW L bhDBREIELLIEN, ZOR
BRCIIRE L SRE L ORMCHEIIRED bhicd 1,
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NEJEREE O BHC SRIIMBCERIN CHHBXEAL, Heomiffiobleh o, ThX vt
BT E0GELPEFYRGE LCEC - e 2 b5, dbHA, EEOEBI RSB D THEIT
WdB Z LT TEIR, FHE LB L CRCOBENS VLB bhy, ZOZEhb, SHEETE
BELHC b« DRHENBE LT3 T L athh 5,

BRL5 13, AKFELEL © BHC OF@% A5 HNT, B 1R AKHNSZRBALLLDTHS, BE
Mo THREL - THkD, BHC OGMEDLLHX T3, ZOBRTCEED LFL BHC OSRICE
BL, FCHEBETIIEOBENRKEL S,

4. & =

BHC ZE¥bDTEERILEWTHY, REFILIBAHA, BARAX WEOKREMHCLB5ED
DEDRV, TERBASRILY, EYECRRINATLRBRELDTRETH D, BHC ILfLOHFHE
ERANCIEN, BKERBCOT, B ShBAEECRERTERES D, —~ERpESCREShS L
BUVHBRFEL TV, 12, TA» Y2k hAEZCPiEERS LT Trichlorobenzene iIC (L1 -3,
Z DRI W TUTFEMLF R SR T b, ¥ 1, ZOKEIZ BHC OEERPEHRS TH % v thlist
@ BHC Z:EOFIRE L LUSH IR L, BHC ¥+ 2 745 VI X 55B& LA, B
F% ¥ L Trichlorobenzene IZ75% Z & dd0h3» TV 5, LasL, BHC OBESHRC DWW TOWREIL
7K, KR, BEAOFHHCSBTELHRETH T R,

Baterman® (3 DDT 7% 500 BHC EEGORBRY T » TWW5b, FhILL 2L, 400REGKYE
ﬁbfbbl%ﬁBHCﬂ,%ﬁf&%Z%W)ﬁﬁﬁﬁﬁ%%:L,wTC?ﬁﬁ?bDDTID%m
NLEETHHOT, EEFE LT BHC AT LIIBEXUTHD LV 5 T B, ¥, BHCEE
HOBRIL, KL L7gh -7 BHC ¥R\ T, FH 69.8% THocEBEL T35, & OWEILEEG
DR & RO THMEERE T - TV 58, BEL O BERICOVWTDO ERITAIh T,
Bavasan® { DDT IREIEWRE CHMET 5 2 L 27D, TECHERIANRBTIES LV o Ty
%, & 1% BHC # 250~270°C ORE T3~ 45, 75 A2 TMEL, TOXBSIFETHE
W|EL T35, Guraan® X hif, BHC i3 DDT X h B LTREL TR D, 120°C DREER 4 ~
24FMBVTLREAEGBT B LIS, ZDZET @ B, 1, 8§ D4ADDRMEETXTRDOVTH
258, HEGITbTIESBL, &, $A 4 VIISRERETSEV T3S, BBA®ILY vFv
DAV Y VEREBRICAK, ASMEOHO&EAY, RATmEL, F7RORZTHE ) VT VDR
RETBT 5 2 EHBELD T B, ZORETIE, MEEECOWTUILL ST,

BERIOEDOFILH % BHC OEREEL L UL, FRPELICEF OREND 5, MEINEEHOME
D) BHC ZALEMCERT HHETH Y, BEIWUKAD BHC 1/3kg HxEHL, -8 77
ZHAVWTERLALDOT, T0%51#DHEL BHC #EIRL T3, ZhbD b OrEEREER ORECH
DL DTHB, BEFOBIELMBRE»RD B bk, BVEEOCRERI X% BHC ORI
DWTHRHTAUNERD 5, BEFOECHENE, Tihbbl, K&¥L, RESIBRRPRCAEYE
¥EZ 3P, CHTEEFOKR, ERORE, ENSl.TEEs, iz, BERORELY T
AuE BHC ZEETHHH, BULKE IO TRIEDZENTEY, TLCETHZLLTERL,
REY T 5 e BHC BARKER LB, LichisT, BHC OGEDOF RWREHET, RIRNR
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BEAED Z EWEERIEIED 5 L RYI e f&tb L 785,

— M bR, BRI TXEE 10°C kA5 L 2~ 4 fEHL KB L vbhTWh3, Litdts
T, BRTIDEIRCIEE R VL ETLRAC LD ELLELRIEIVETT S 2055,

BETIMEERIEOEERCSWT, &BAYERMCE ZLIXTERG, TOD, RIGEEZ D
TERONCRIGEERYRET B SLERD S, BHC 2Nz hicBa, F1REEL LT, 3SHTFOLEE
%72 L Trichlorobenzene {275 %575, X HLRMEBDODT %L, RIGIEhBETTAITFTHB, BFH
{, Benzeneh b, DWLIXRBF AL B EBbhB, 22T, ThbDf2BELFEORIE S0
CEBHBECOW TOREHIIfTcbe\ T, BHC BBHZHREEEK S H 1 OB OWTORKRET %,

BHC R&ARMMC L v SEEENRLS, TEROES BHC 13, Mg REak Y v {ER CH®ET
B, T DOEBRTIIMME: 7-BHC oW TOZRKE LTV % O TEREOEEX CIXSEL X D ERHITIT
TehhBEELTIV,

RIGHEE R ED 2RI A L TEND 5, MBHELE UCUIBINTTE, BHNHFEO 220382 bh
%, BHC BEOWERC LFMCHHTT 577k, EHET IMENTYBENREER D 5, BEAT
i3 400°C HEDRIEORAFH X BHBEND B2, ORETRRIEOEMEL, YUER MO
FECI VAT LR L, ¥k, SRBREOHELERINCER TS Z EANTEE L2, &2 Tikk
oG TER L,

2Bl b, DAWHEIBERME & LCEbs TWBE, TOELREY D - TRIGEE » %58 T
3L, RATRbLTZENTES,

—_dx_
A YT

X EBECRT B TOMEDR, tiIRHEDLHT,

DL ERIGEEIRGHEOEECXRE Ih 52, RE, tMWHOFE, Rt THrHEEOHE, ©
DINAVADOEELY 515, & TIRBECOWTOEEREZHLMCT 5, EERIEOEETRIGHE

OREOEHBTHOT, BRIEEE L LT

=k « 8% .
v=Fk - a4

LB, TORRE » TRIGEERZBE—-EORHED D & TRRIGHEDOREDHDER L LTERHLIN
5. RISHBEDHD 1 OOWEDEREDHMNEILY L - CEEYRb T 51,

dx a b
— 2 =k TG 2 @Y eeeneereees

dt

Lich, BE—EORHEOD LT, LORBERDOER F1EE D LITILD,
/& o/ T =n OEIREHEDPTTHETERTHS. ZDOn 1 DFFR—KRETHY, D
BARRT

—7?=kx

Lish, Thibb, HGEEIRCOLOOREHEORFORECKSATE. RE1D, H2RHEICE
LY EDOREERDB L, ThERGFLT, ‘
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—In z=kt+Const.
THY, Const. IHEAEHTH %, = DRIGHKFEDERX e LTHL,

—In a+Const.
LicdDT,

kt=In a—In z=In—2%_

©

ERAHCT3 L,

b= 2. 303 log—%_

t ]

tics,

Licis T, tiextl log%fzﬂliﬁ“é L EERBERZBOANE—-RRIGTHY, ZTOEEHLHE
EERBNEEBHIT THD, 4 ZOEREE» RS 2ET 5 LR LB TH B EBbh52, 30
Bl LT, HEERCRIT S 250°C, 270°C, 300°C DEZEIRICMAT S L Fig. 4 0L K%, RIG
BRIAES, HGKTEMOWMER XK &, ThbOXIBFERE LS, Licdti-T, BHC X #HMR
TH5HE, TR LB IBE TR RRROWEES LELBNS,

R OAREOEEER Y RDSH L, Table3, 4 DI L ThHD, =DRDE 4FIOMEITEETH
ERTHIOTHY, FREDLE—ERLSATEL by, ERCIIRIGETR BBV Tisk
RNIDZEFHMRLTWD LRDHNDA, RIGHH LK TEIM TIILT LI—E TR, ZOFRFIX
HEE, HEEVCThOBETIRDOh B, ZhIIWHORIGHERITRV-C &, HBWIXRIEDE
ZHCHL, FHEENKREL DHOOI TV HLDEEL OIS, BRERCKRS & RIGEDETHETESL
RBIHREDSRY, BECRZRDDITHL TRV, & L12500°C TILIFERSNIIKRE . FH
FHE T RIGEAY S 3 SN TERERIT—EC i b\, ZHTHBEAOREIMBEE ¥ THt

| BBEE Residual rate ClogEsy)

1 1 I 1 ]
50 100 150 200 (mMin)

8 R Time
Fig.4 RICEEHE &5 ERDOBIR

Relationship between residual weight and reacting time at BHC thermal decomposition.
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Table 3. JEERIC KT 2 B & ROCHEEEER DRIk

Calculation of reaction velocity constant by flow method.
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Ryl ¢ e Byl ¢ He
Time [Residual rate log& wlogﬁq— Time |Residual rate| log& @logl—oo-
min. % * ¢ z min. % * 4 @
a 500°C| e 400°C
0.01 65.7 0.1818 418.685 0.04 98.0 0.0128 0.739
0.02 2.9 1.5376 177.065 0.08 77.4 0.1106 3.184
0.04 2.3 1.6383 94.324 0.15 57.7 0.2381 3.655
0.08 1.1 1.9586 56.385 0.3 30.6 0.5146 3.950
0.15 0.8 2.0969 32.195 0.6 7.3 1.1355 4,504
0.3 0.4 2.3970 18.408
0.6 0.5 2.3010 8.832 | f 375°C
5 0.08 90.6 0.0414 11.92
b 475°C 0.15 88.6 0.0492 0.755
0.01 94.4 0.0253 5.826 0.3 65.1 0.1875 1.440
0.02 46.6 0.3444 39.652 0.6 30.7 0.5132 1.970
0.04 14.3 0.8426 48.513 1.2 13.6 0.8633 1.657
. . .5851 45.632
0.08 2.6 1.585 7 550°C
0,
¢ 450°C 0.08 97.5 0.0128 0.370
0.02 76.0 0.1173 14.655 0.15 94.9 0.0212 0.325
0.04 54.4 0.2625 15.111 0.3 94.0 0.0253 0.194
0.08 21.9 0.6599 18.997 0.6 81.6 0.0899 0.345
0.15 5.2 1.2840 19.713 1.2 40.0 0.3979 0.764
0.3 1.0 2.0000 15.353
0.6 0.4 2.3979 9.204 ||h 300°C
5 0.08 99.0 0.0432 1.244
@ 425°C 0.15 9.1 0.0170 0.262
0.02 96.3 0.0170 1.866 0.3 98.6 0.0086 0.0660
0.04 78.1 0.1072 6.173 0.6 95.6 0.0212 0.0813
0.08 59.9 0.2227 6.412
0.15 28.3 0.5478 8.410
0.3 0.5 2.3010 17.664
Table 4. HEHKIT KT 5 InEEEHE & RICEEERDBIR
Calculation of reaction velocity constant by inclosed method.
W £ F o WE | B
Time [Residual rate log& 2—"r‘)’—oslog—l% Time [Residual rate logﬁ 2—‘3—0—310gﬁ
min. 9 T t z min. 9% x t x
a 400°C e 300°C]
1 67.7 0.1703 0.392 3 75.7 0.1206 0.0925
2 0.5 2.3010 2.650 5 58.0 0.2380 0.109
o 7.5 40.6 0.3909 0.120
b 375°C 10 35.7 0.4492 0.102
1 82.7 0.0828 0.191
2 25.6 0.5922 0.682 12.5 18.5 0.7332 0.129 .
3 5.6 1.2516 0.961 15 14.0 0.8543 0.131
4 0.4 2.3979 1.381 20 5.7 1.2440 0.143
55°C 30 0.5 2.3010 0.177
¢ 350
275°C|
1 90.1 0.0453 0.0104 f
2 46.4 0.3345 0.385 4 94.8 0.0212 0.0122
3 15.3 0.8149 0.626 ) 81.3 0.0899 0.0414
4 2.0 1.6990 0.978 7 75.4 0.1206 0.0397
5 1.3 1.8861 0.869 10 68.2 0.1673 0.0385
6 0.3 2.5229 0.968
15 56.9 0.2455 0.0377
a 325°C 20 45.5 0.3424 0.0394
1 95.2 0.0212 0.0488 25 38.0 0.4199 0.0386
2 79.6 0.1004 0.166 30 30.8 0.5119 0.0393
3 44 .4 0.3522 0.270
4 21.7 0.6637 0.382 40 21.1 0.6758 0.0389
S 15.2 0.8186 0.377 60 10.8 0.9666 0.0371
7.5 5.2 1.2840 0.392 80 3.8 1.4203 0.0409
10 0.8 2.0969 0.253 i 120 0.8 2.0810 0.0399
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Table 4. (->-3%) (Continued)

HERBRBWERE F 2045

Bt | BefFE b Ry ¢ BELe
Time |Residual rate logﬁ 2. 303 log. 100 Time |Residual rate log—102 wglogﬂ
min. % x ¢ z min. % z ¢ z
g 250°C 1 200°C
4 98.3 0.0086 0.00495
: S 0088 000 100 98.2 0.0086 0.000198
8 9.6 0.0414 0.01192
S o o041 g-o1192 200 94.5 0.0253 0.000291
15 87.9 0.0607 0.00932 300 9.1 0.0453 0.000348
20 83.1 0.0792 0.00911
2 80.2 0.0969 0.00893 500 84.7 0.0719 0.000332
30 75.4 0.1239 0.00951
40 65.7 0.1818 0.01047 | 1,000 69.4 0.1492 0.000344
50 60.6 0.2175 0.01002
60 56.7 0.2455 0.00942 || 1440 63.6 0.2014 0.000322
70 54.1 0.2672 0.00879
o s 9.2002 0-0087% | 2,000 52.3 0.2810 0.000324
100 40.1 0.3962 0.00912
b ot 032 000z || 3,000 40.8 0.3892 0.000299
150 24.6 0.6096 0.00936 || 4,500 21.6 0.6656 0.000340
200 14.6 0.8370 0.00963
300 7.6 1.1339 0.00870 || 10,080 9.8 1.0086 0.000230
500 0.4 2.3010 0.01060
e 21,600 4.3 1.3666 0.000148
30 99.4 0.0043 0.00033 43,200 0.4 2.3979 0.000128
40 96.7 0.0128 0.00074
50 90.1 0.0453 0.00209 |[3 150°C
60 88.3 0.0531 0.00204
9% 84.3 0.0755 0.00193 | 7,000 97.8 0.0086 | 0.00000283
1% 5.2 0.0%¢ 0-00232 1 12,500 94.7 0.0253 | 0.00000466
175 68.6 0.1644 0.00216
o oe o e o ooae |l 21,600 9.7 0.0414 | 0.00000441
250 56.6 0.2480 0.00228 |l 43 200 85.4 0.0682 | 0.00000364
300 53.6 0.2695 0.00207
350 46.9 0.3284 0.00216 ||132,480 64.8 0.1875 | 0.00000326
400 42.4 0.3729 0.00215
450 36.7 0.4362 0.00223 | 150°C
500 28.6 0.5441 0.00251
1,000 15.1 0.8206 0.00189 132,480 98.8 0.0043 10.000000734
1,440 3.6 1.4439 0.00231
2,500 0.9 2.0458 0.00188
10,080 0.4 2.3979 0.00548

BRI, AEC L B RIGHIEE TOBEE EEbh5 o LABKORERTH D, EHMOMBRTIILTE
Bl T D EVWERENS DR TV, HRECEWTL, RSHCER®D 52BE T THESh 30T,

2D X5 RRBRRD bleh o 1,
IHRBDBEER T I THRD, ZOERT

(B3 logT

100

DEH0. 052 1. 00DEFALISN D L D, Wk

OSBRI 5 3 SUROREEITRTHBRALTEL B LR L, TOMKEE Table3, 4 X hk»
A BERC KT 5 BHC B0 BOEEEHE Tables DL i3,
(EERGOEIIBED LR E b7k - TELLHATS, BE LLERGEE R L Tit Arruenius

DAHDH

%o

A

In k=C———

T

A, C BELEBFROER, FRSEEEH, TEEE
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Table 5. R & # E T ¥

Reaction velocity constant was determined from Table 3 and 4.

B £ W ogarithm # &
Temp. Observed Log Calculated W O fE
oo | L | e | % wlE | H Wk | juEm | H g | Corredtd
T Flow m.| Inclosed m.| Flow m.| Inclosed m.| Flow m., Inclosed m.

X 1079
500 129 186.614 2.27 65.6 132.0
475 132 | 44.599 1.65 42.1 81.3
450 | 138 16.766 1.22 17.4 32.7
425 143 6.998 0.84 8.48 15.2
400 | 149 3.823 0.58 3.41 6.27
375 | 154 1.689 0.23 1.63 2.86
350 | 161 0.555 | 0.924 —0.26 —0.03 0.579 | 0.986 0.986
325 | 167 0.384 —0.43 0.396 0.396
300 | 175 0.130 —0.89 0.117 0.117
275 183 0.0389 —1.41 0.0346 0.0346
250 191 0.00935 —2.03 0.0101 0.0101
225 | 201 0.00218 —2.66 0.00178 0.00178
2001 211 0.000288 —3.54 0.000297 0.000297
150 | 237 0.00000345 —5.46 0.00000339 | ©0.00000339

CORPWA SR B IS b & —1-E 1%
TS WICERBIRE R I T uE b, 2
DOREFYRRT B LFig. 5L TH D, b
EOICERBEREL LTV, ThbDBE
i, BWRERBECRERCIIBEL LW &
3HBLEbh T3, ZOERTYH, ER
T Lich - TEMRL TR E TR 3 ErE
RLTW5, iz, 250~225°C #EC LTZ
DEAIZE-ED LTWB, Lich-T, 2

N
T

o Flow method

x Inclosed metbod

L =)
T T

RREEBEER Reaction velocity constant in log
N

TiL 250°C Bk, 7cBUN 250°C AT -3
T T CERDOERR L KDz, 500°C itk
-4_
I AETRIEREN L XD ERDBRBOT
ZOFENBBRA LI, -5t
iRt MghdmmM—m%m%r . N
995°C log k=10.63 0.066 1 100 150 200 . 250
25°CL =10.6359—0.0661—— L xj073
HE® Bk log T A& & Temperature xio™)
250°CLAF log k=12.4241—0.0755% Fig.5 BSBEEEH
Reaction velocity constant in
I HDOEBRRNEIK T2 &, WEE, HE thermal decomposition of BHC.

BEHTBERRIL > T0 B L2 BT, ZOHEBRBIIAZEI LV, b, BHC 5 HEORE
BRORDFIFYBTH > I ELDND, 1o, BROMBRHEYDEZCIED B BH, KECITE
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R —FH Ll b iz cHh
500 5. ORI BIRC 0T 5 g
MORDH L B3R2E, Tiebb, M
o SR O RN & 5B+ 5 R
REL D IDIRF Do ERE
B2 HEETD, chboze
MHHEMILT, <7< &b 500°C
¥ CIIHIREEO LV HERC XL B
" ERREEOERASLICL Y,
B S B R R R Q) = PRBEAOEEOEETHERDE
MEMEFA]  Heating time b, TORERIL Table 5 OFIEMET
Fig. 6 10% 4R »bh, BHC OBSGBOEEERLE

Heating time for 10% of BHC to be decomposed. z2bhb,

58 & Temperalure
S g

0

Arruentus DRIET L,

_~_E
Ink=C RT

LEEILDBND,
COBEFEXIODEHTH Y, CORGOEE{L=F ¥ - LTI D, ZOEROEEI LERKL
=X AF-RNRDON D, BHC OBGMDOIEHR(L=F 4+ —1T 30.23 keal &85,
RDONIHBEEEE, D, FEECKF 2 BHC OREEYBRHTS LKRD L5 THB, 500°C L
et & 1B LRS5BT B, 375°C TIX 1 - TRBS A SEIh 5, 290°C TLii# 14C
10%, 275°C T#y 1B, 250°C T 3 BRI TI0Y 1SR T 5 Z LIt B, ZDERETRD Gurnan
2hEOHEL X —FKT 5,
BEACHERT2H8%2ELT, 1030983 5 CET 5 L RE & DRI 13Fig. 6 RTLkD T
5%, TOBRGHEEIGCE EDBHIIL, MERE 400°C Tk 18, 375°C Tk 2 LI inssf
BRI DBEND D, 300°C i 1 FLUARSRETH D, Bk BHC HRILL, BEMMHE
HaIhsE TEREC SO INSKEHIMERLS, WERREOILL, KbE3hi BHC 28, EbiKK
St shsikebil, HHBERRTIRETH S,

BERHTIABFOT AL, [/EE L SRHADENDIDTHRNCHENIND, TOEIE, b
HABDOKEE, KEX, MBFIOEBREC T H RichrAkZIRVEBbh3, FREAD/NHG TS ~
A CREN KB DT, 275°C UTH bBGMOBMRETEL bhic, WHKAD 1ke 8T EER
L7484 Thb, 250°C LT biEGMoRET el b, BB, B3hkEETLIELTHS,
ZhbDZ Lizfik/c r-BHC OGRCOWTHRFLICLDTH B0 5, Tililed 0%, MORMERES
FNBLEbLTL B, ZE, T¥MA BHC 3@,

HBREFNC L a0 B fcdic BHC DO IBEIEANI » TV 5, Thb O LD HRicHE
EZTw5, FELL BHC (L Zn, Fe, Sn EDOSBHC L b % {RE 3¢, &BEER$PO BHC
BETABRCE L BHC OFBNE LI ETTA 2L 2EMLTV5,  LEBRICR D13 ESBILE
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Table 6. BHC EEZKORBEREE

Examples of maximum combustion temperature of BHC smoke generator.

Sample i ] E & No. of thermocouple
BESH | M ot | |
Maker Goods 1 2 ! 3 4 5 6

1 336 350 365 320 330 365

A 2 290 305 315 315 315 330

3 305 345 355 305 305 340

4 285 305 300 295 315 320

B 5 320 310 350 330 340 340

6 350 345 360 360 350 330

7 350 | 345 365 350 ? 315

C 8 420 415 420 425 450 355

9 430 370 330 430 400 390

10 385 415 395 335 335 395

D 11 370 330 355 315 365 465
12 320 350 430 340 400 420

13 390 345 380 375 410 380

E 14 360 320 330 365 350 350

15 360 330 350 365 350 320

No. of thermocouples is the same in the Fig. 7.

B, [ &oOutlet of smoke
KEEA BHC BMEREHIORBRER T, RE Q- Z /7
Oy —
EAMEOBRILT LA —EL TR, ¥ 5 ¢ /; g / ~1138
3 < ! — o
7-BHC OB ETHRTHBRIKRETE S, 2 > 4 —/ 0 / §
CHSREREOREL B 5 2, MEAOER  § | 6 s A f N E
— 0] _’/ 3| @
CRETH %X bhb, / % 2
A
REEF/ NI O BHC 12, #970% DEULA T emlcals
BExB, FHCHELFBEIHFCSE 3R Fig.7 BABERENTEE
Vo BHOBMELP B X 5 1/3kg FTHIT Method of measurement of
T MR B LR A BT\ 3, 1kg BCd AR combustion temperature.
BHRCTELELTWD LD LEEIN S,

COERX DHEK LT, BHC EEFDREIIRER 400°C 23 L3 £ L v, 375~350°C @
EHEANTELT S 2 LN TENIBSRO L1 bR ERLETH B,

BHC [EER 1kg BORMFRCL3EENEOERD 1%EFHL Table6 DZL{THb, =
T Fig?7 WRLeX 5 WEEFOME 6 2 RE ST, FRZ LICEBOPRE ¥ CHEMNLHA
L, BEXHELLLOTHD, ZOBERNLADERBHT 400°C %z Thinl, 1 THEHSH
LZ bTrDRMTHD, LichisT, ThizQPRCIBEELELWTHSHS, ki, C-8DL)>
RBETEIRL L AAYTEST TR, HERIBDLTHD3DEELLRS,

BERCHYRG % 100% B 32 Z LIIFAETH S, HRINTV5% BHC EEMILTOYBRE DR
RTEELLTWBETRHE, HEOVBCOHRLIVZARV, UL, MEREE: LTI LIETES
Ltz iov, SR THHRCHYOERS S L5, EERCLEE AR EL 5L L D, X5
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BEXEDSL I LIAREELOhS, B, BHCEEFRZEECIUKCHERL, LRCBRELET
T3, FES NEEERY AVCAENSEEL, B KCHELT% BHC »ER L, HYEYR
HBLTw3, Lo T, BECHFOREDOBET2E LI LWE 500052 LA oTH D, &
EHMIEDEMELE LTEL OB Z &IX, — 400°C # CTRENEND Z E43% - Th, KEDOEKHNL
375°C LIFTmEL, ke, ABEUHSECT Ch, BURBSRERT I 5 hYWBELF - @2 T X
S5RTBHIETHD, BOBOZTERLT, MBEEY 325°C UTRKI XD LIIEERTH S,

= #

1. BHC BERBRTIILELTW52,, 35 L BEBRGIC X b, Trichlorobenzene (275 %,
2. ZORBEELXHEEROCREFECL Y RO, ToKRE, —RRGE LTERAL, T0FEE
EH L BE L OBFRIT 250~500°C OFHTIIKRRIC L » TR I35 Z Litbb o 7,

log k=10.6359—0.0661—,},——

3. oA b6 BHC RS LEARMTIEYsI L, 1BEOmMBATHET S8, 500°C T
133590%, 400°C Tixfu10% TH %, 325°C icic b L90% 5T 5 DI 6 3L Eosd B,

4. BHC EEFTIIMBEE% 400°C UTRBI LV LR ORGP EOBLThIKREL, TE
5huE, 375°C ¥ TRAEDORIGA DB L5 THZENEE Ly,

5. BZEHHR SR T5 BHC EEFIOMEEREIL 400°C LT THH, hbOBMIMNT0%ORR
TEL > T3 DEHEIND,
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Studies on the Thermal Decomposition of BHC

Ryoji Oxuso

(Résumé)

In using insecticidal smoke, it is important to make the best use of as much active
principles in it as possible in the form of smoke. In this connection, the vital question
concerns thermal decomposition of the active principles. Here the author has studied,
among others, the question of thermal decomposition of BHC.

In this experiment, using two methods, the flow method and the enclosed method, the
reactive velocities in thermal decomposition of BHC were studied. The flow method was
used when the temperature was above 250°C, and the enclosed method when the temperature
was below 375°C. In using the flow method, BHC gas was made to run at a uniform rate
through a glass tube which had been heated to prescribed temperatures, and in using the
enclosed method, a glass tube which had BHC enclosed in it was heated for a given period

"of time in an electric furnace at prescribed temperatures. The quantity of BHC which was
decomposed was measured by polarographid method. As the result, it was found that the
thermal decomposition of BHC acted as the first order reaction, and the following empirical

formulas were obtained.

log K= 10.6359—0.0661—11,—(Enclosed method)

log K=10.2284~0.0652%(Flow method)

The relation between the reaction velocity constant and the temperature obtained from
this reaction in one method was the same as that in the other method, though there was
an insignificant difference. This difference was considered to be due in all probability, to
the error of the heating time calculation at flowing method. From this equation, the reaction
velocity constant and the heating time for thermal decomposition of BHC were obtained as

shown below.
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Temp. Reaction velocity Time for decomposition of BHC
constant 10% decomposition 90% decomposition

°C min. min.
500 132 0.00079 0.0174
475 81.3 0.00128 0.0283
450 32.7 0.00326 0.0704
425 15.2 0.00686 0.151
400 6.27 0.0166 0.367
375 2.86 0.0365 0.805
350 0.986 0.106 2.33
325 0.396 0.263 6.24
300 0.117 0.891 16.9
275 0.0346 3.02 66.5
250 0.0101 10.3 228.
225 0.00178 58.6 1290.
200 0.000297 359. 7750.

At low temperature, BHC is quite stable. But as the temperature rises, its decomposi-

tion proceeds more and more rapidly. At 500°C, about 90% of it was decomposed in one
second. It was found, however, that at 400°C 10% was decomposed in the same period,
and it took 20 seconds for 90% of it to be decomposed. Most of the BHC smoke generators
now on the market are made to be combustible at the highest temperature ranging between
300°C and 400°C. It is considered that the quantity of their decomposable active princi-
ples should be about 30%.

The difference in quantity of thermal decomposition in insecticidal smoke is caused not
only by the heat to be given but also by the structure of the generator and the composition
of the chemical ingredients. For instance, it is said that the technical BHC is more rapid
in decomposition than the pure y-BHC. Consequently, though we can not give too hasty
generalization, the combustible temperature of smoke generators should never exceed 400°C
at most, and they should be so made as to burn the greater part of their chemicals at
less than 370°C. Since one hundred percent combustion of any kind of insecticidal smoke
can not be expected, there is no meaning in keeping the heating temperature below 300°C.



