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Table 2 The light sources, fxlter and méasuimeénts of energy

]i:\?? : source filter - . Sl n;efaslé;?:g
V1 tungsten dxsnlled VR 38 * Cs~photo ‘tube
vV 2 arc lamp Swater VY 1 - : (Ag-Vs0~-Ag~Cs0-Cs) 1§
V8 (100:!:0aV) (10.cm) VP1-UV 0 galvanometer
Vo4 " VP 1 1.5x10-7A
Hg-arc. Na—photo tube ...
U1 | Iamp . v uvDi2 galvanometer R
(DCTHV, BA) | S 11x10"~10A
R NiSQ, 145 g/L Oxalic acio- ,
U2 b CoS0441.5 g/L, 20p/L : ‘;// :
' " : (10cm) (lcm) e g
‘ | He-are ‘ KI 0.155 ¢ : o
) : ) 165 g/l 1) ;
US| pump o e I 0108g/L - thermopile
i | low pressure . C(lemy IR
(DC7OV, 0.3A) m)
‘, Zn-spark : 3
- : spark current - Lt L S :
U4 A 20 A focal separation ¥ : 7
: distance of il el L
“pol=15 mm S
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Table 3 : Calibration of photo tube
measurment of photo suitable energy of photo

Filter energy by photo i i
f1iter thermopile il current current

‘ (ergfsec.) ube CAY (ergfsec/15 X 10—TA)
VR 3 1456 %108 Cs 1724% 10~ 1.97 x 106
VP 1| 1306 4 vy | 120 150 4
Vy. 1 1497 » v 2196 »~ .02 2
VPI-UVO 1271 » 3 1005 » 174 2
UvD-2 024 » Na 2004 ¢ - 0.089 #
4 060 # v 826.0 7 . 0081 »
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Lih o ChoHh b, hepta, octa-chlorobenzene %
OEHIb b Ete, v ~BHC 3o CIER &
BEA LIRS, Tlﬁﬁi’ﬂ PR T b L polao-

gram 75 I
BRI b D 2~ DILS, N
5y j’m % Avogadro lﬂ?& (.06 1023 LTEEL,
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Table 4 Weight decrease of BIIC and gammer BHC by vacuum

, No: 1 Nc. 2 - No." 8. .
vacuum total | gammer. total - gammer ~total . gammer
“(mm/Hg) - hr. . BHC ' BHC BHC BHC . BHC ' - BHC
. . ‘ (g) ® () @ () e
405 3 0 0 0.0102  0.0050 ~ 0.0099 00047
T > 0. 0 00107 00052 0.0101  0.0049
80 # 8 0 0 - 0.0108 00033 00101 0.005)
004 120 0 ~0.0108 - 0.0053 00101 00050
1oz 156 0 . .0 S 00208° 00063 . 00101 . 0.0050
Where : | S s . .
' No. 1 .benzene"f" 33518¢  © No. 3 chlor benzene: -+ -0,1366g o
No. 2 benZenen‘o‘-» ----- 3.8605 g ) benzene seiinive o 34740 g
S gammer- -_fv ----- 20,0003 g s gammmr' SRR R +0:0030 g
OOOaag i "glpllﬂ""'ff"f" “0000L g
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Table 5 The results of experiments
: exposure | react total total sub. add. pro~ [P1°~ labsor- | quan- AMme
Exp i e Jui inlet |absorbed c1 cr | add. duced S;llffd bed 4 tum 5 e
No. m solwton | opergy | energy k : “ub BHC |#° mepjduantum| ioe?tem
| (minu) | (ml) |(x10°ergli(x 108 erg)(x 10-2g)[(x 10-2g) @ | (@) |(x10m)| vield :
B * | (20days) | 25 - - 3070 | L1618 | 04 ]o0s62| 0113 — — | 203
B v 7 v — - 3743 | 1498 |04 |0513] 0118] = - 0%
V1| 30 ¢ | 534S | 1126 | 3768 | A.600 | 15 | 1.915] 0360] 33.83 12| o
v, 7 Y v P 3835 | 6720 | LA | 1.955] 0168 4 13 | 11
val| ¢ p .| 6LIL | OLB4 | 08927 4998 | 5.6 | 1.708| 0.268 2311 | 15| 157
vel| s v ¢ v | 0.906 | 4804 | B | 1673|0265 ~ | # p:
Va3l s v | BLT2 | 1255 0575 | 4882 | 84 | 1.653| 0.278| 28.19 121 168
V3l oz v v v 0765 | 4998 | 65 | 1708) 0.200] »~ - 13 | 171
Vil s p | 5342 | 1328 1372 | 7612 | 65 | 2600|0340 2690 | 20 | 130
vdl| s v |7 v 1.304 | 7.608 | 58 |2480(0.300{ # 19 1 121
U2l » 15 5585 | 47.0 2.902 | 6.676 | 23 |1369| 0140, 860 331 108
Uzl s v v p 3373 | 6746 | 20 | 1.383] # . v v
U3l s 7z | 5799 | 010 | 3860 | 1040 | 0.3 00481 — | 002 | 65 -
usi oz s 4 v 35691 1.088 | # | 0.045) — 4 63 -
U4 Bm o v 0240 | 079 | 0748 | 2008 | 22 |0431| 0.l04| 0.08 | 110 334
U4d| # v | 7 0875 | 2028 | 3.3 |0410| 0101] ¢ 107 241
Ula | 10 s | 0651 | o550 | 0832 ] 3110 | 86 |o624| — | 101 | 10| —
Ula | # r |z y 0.887 | 3110 | 37 1 0616| — | # 122 | =
ub ! s Cx| 1962 | 1262 | 0497 | 3006 | 60 | 0.627] 0008] 231 | 56| 155
Ulb | # v v p 0377 | 2970 | 7.7 |0637) 0.109] # v | 1M1
Ule | » v 0395 | 0505 | 04520 | 3040 | 58 |0616] 0.099] 072 | 176 | 161
Ulc | # v v . 0490 | 3006 | 611|0609|0.101] »# | 13| 7
Uld | 80 v 3488 | 3488 | 2800 | 3180 | 11 |o6s2| 0092 639 | 21| 140
Uld | ¢ 7 2 ¢ 2678 | 3214 | 12 | 0.658] — vy -
L Ule | 20 v 2325 | 232 | 1872 | 2.692 | 14 | 0537|0089 426 | 2 165
Ule | # PR B v 1972 | 2762 | o | 0547 | — v | -
CUIE | 6 v 0581 | 0481 | 1841 | 2552 | Lo | 0498|0057 106 | 102 | 106
vl | ¢ ” v P 1203 | 2516 ¢ | 05160051 .2 v 99

* Exp. B was Kept in- the dark, for twenty day, reserved in ampoules
*% did not shown the ‘gammer-isomer, certainly. '
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' Résumé

Thi%'paper is one of the photochemical experi:
mcnts of studies on the synthesis of BHC in 11qu1d‘ :
ph”t%e .

Experimental :

Used benzene was Podbielniak’s distilled benze.
ne, because in the dark, chlorine benzene solution i
that benzene is for chemical analysis, px'oduced'?
polarographic active materials (Fig. 1); but Pod?g
bierniak’s distilled benzene was not (Fig. 1). ;

Apparatus was shown in Fig. 2—43, and the photo “
tube was. calibrated with the standard arc lamp |
(Table 3). ‘ e

During to exposuie the photo electric current:
increased as Fig. 4, and calcmafed total abso:bed .
energy by the graphic integration.

Chlorine benzene .solution (10 %), which had |
been kept in the dark were pipet out from the
reaction vessel, after exposure at. 10°C, and ana-
lysed to the add. chlorme, sub. chlorine and gam-
mer-jsointer by the alkali decompnsxtmn method

~and poImographw method. s

Polarograplnc %ethod was ‘due to alkali decom» :
position method ® expect to drawing, the measur
ing ‘method of wave hight was the upper limit of

. wave hight by Tachi’s method and lower Timit by .
o =09V wave h1ght (I‘xg‘ ).
\ Conclusxon : :

i3] 'I‘he mfluences of wave length on the addtmn

and substitution was shown in Fig. 6. 4000—40001&

radiation was ‘the most effective for the purpose’ of :
synthesis of BHC, ‘but in' the dark substltutmn‘
reacted more than addtion - and compared w1t11
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8mith’s papet I substitution reacted more hardly
in liquid phase than vapour phase.
92) . Quantum yield was shown in Fig. G, in the

g

-

. yisible range, it was 1.2—1.0. .

‘While, in the dark, we had blown chlorine(i00cc/
minu) -into 150 g 0 2 NuOH during to 60 minu.
at 25° we obtained 35 g. BHC by steam distillat-
wn It the NaOH operated chlorine 'lnd chlorine
was decomposited to the atomic chlorine as the
formula (1), obtained 13.8 g. atomic chlorine and

that is, 0,19 mal. étomic chlorine produced 0.12
mol. BHC. ‘

If we assumed to this atomic chlorine produced
by radiation, the quantum yield was 1.3, as same
as the photochemical exiaeriment’s quantum yield.
From this assume, we could supposed that the -
mechanism of chemical synthesis of BHC was same
as the photochemical synthesis, WI1i¢11 was assetted
that the reaction was operated by the atomic
chlorine.

3) polarogrames of products were shown in

PARER

Fig.8. Vissible and ultra~violet ranges ware the
representative types of BHC which had few hepta-
chloroeyclohexane, but the supe -ultra~-violet and
dark ranges were the metamorphosed types which
were supposed to perchlorinated  benzene rich
BHC. - o

If we could assumed that the wave hight shown
gammer BHC. we had result in Fig.7. In the visible
range, the gammercontent was the maximum at
the 4000~5000A.

4) When the reaction time and the strength of
rediation varied, the produced BIHC and the ratio
of addition and substitution chlorine were shown
in Fig. 9—I10.

. The production of BHC and the ratio of adiiion
and substitution chlorine wera increased in pro-
portion to the square rootf of absorbed energy (Fig
§-10), and at the same strength of radiation, the
substitution increased with the time. Those issues
coincided with Smith’s vapour phase expenments
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