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of solvent used will depend on the wth. stirrer, thernonneter, chlorine
in- 85 precise identity of the1§glg;nt v%en t he sot- Ieb_tunE‘and vent .
Two. . bon-—d de.—Lhen at

| east 7aanmlhampswmmmmumﬂaddammuhe IugﬁwmmauodemmuUGMMmmm@ﬂmpbunds of

car bon” SIaEperaphy at appF R (CALE) Hﬁeﬂﬂﬂ P TEE, bortlons 25
pound' TR s et , the
r eactsi Oﬁasrﬂdéléd}l Fxepd @ BgenipRN @ﬁ&c ¥nOterh naad 90% :

cool ed ofcchlomabuemsed_ooc bef.ore each arehjmalmuned Wega%eﬁﬂﬁl sul %hl de, then at

|'east. aba;llj g 9th‘t)j"tVEﬁP56‘iﬂPan?ﬁqodfmt %e“%gga d pounds per
poungso ﬁé&nﬂiﬁm G One 1DV birbin 81T 54 mfﬁm S eg renoval
of the Whebnemma&ﬁaﬂﬁﬂmoﬁmhhﬁ.ﬁr@EeSﬁmﬁ@es requrre solvent the. product
was analapp ol apyheglight 8@ree.t he use of aiﬁmmmmml interferes
chrormat ogr aphi c*anal ysis. with the FhERBEsS %rlnatlon reactions
Addi tional experinents were perforned 'in 95 and should be excl uded from
the reaction ordegto further fer f ormance medi um O her
catal ysts are noi_rafiied | .and the effect of van-
Suitable material s of9construct|0mﬁcn corn- abkdes such as the |ight
source, solvent.dil utjion,. 35 nercjal apparatus_for conducting the process
reaction tenperavure} etc., subst 8% i al Iy usind®f this invention include
gl ass and ceramcs, fghe foregoingmprocedungﬁeuhghglfle followng 100

ni ckel , Hastell oy C and | nconel (HASTEL- variations: LOY and | NCONEL are
regi stered Trade '12n Exanpl e 83%he identi cal %qU|pnent as in Marks).

Sui tabl e sources of actinic Trght are Ekanples 1I-7 was; used except that
an ultra- 40 nmercury vapor | anps, electric |ight bulbs, vi ol etsun' | anp
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pressure.-can' -be used but is not disul phide, 25% carbon tetrachloride. -
required for satisfactory performance. . In Exanples 9 through 12 the
exper.i ment s The'precise amount of solvent used is not were perforned in a
photechem cal reaction 45 material. Consequently, it is preferable to use
vessel having a nom nal capacity of 1000 cc. sufficient solvent so that al
of the chlordene This' device is supplied c Ily by Ace- 110 is in
solution. Wiile the use of additional sol- dass,-Incorporated and is
descri bed on page vent may enhance the reaction, the,advantages 10- of
theit February .1969. Bulletin as being so obtained are -mnor;' such excess
dilution is a teaction vessel constructed of borosilicate 50 inconvenient
and is not preferred. Using a glass to acconnndate an i mmersion well, and
, solvent consisting exclusively of carbon dis- "having an angl ed jOInt for
sparger tube,. one 115 sulphlde the solubility of chlordene requires
vertical. 10|nt for condenser, one threaded side the presence of about 1. 27
pounds of 'carben arm-to acconnndate t her nonet er and a flat

di sul phi de' per pound of chl ordene reactant bottom to allow the use of
stirrer "bar 'if 55 It has further been found possible to replace
desired. The volune in the reactive area of :: a portioen of the carbon

di sul phide solvent with the lanp is approxi mately 40-.50% of tot 120
car bon tetrachlorlde Since carbon tetrachloride; volune. This aparatus is
equipped -with a 'is nore easily handl ed than car bon di sul phide; quartz

| anp well which:iis surrounded by the this has practrcal val ue. On the other
hand, . by reaction medi um About 1100 cc of solution 60 wusing only
carbon tetrachloride as solvent, the 'was used in-each experinent, The

‘reactor was . product .can contaln up to about 10@6hepta- cool ed by an ice
bath. | Chiorine was introduced- 125 chtor. Since this is undesirable for
‘many pur- through a . . Teflon "Teflon" is a registered poses the present

process contenplates that the Trade Mark) dip :tube at the rate of about
sol vent systemcontain at |east 10'/, carbon 3.3 grans/m nute except for
interruptions to -65 disul phide; preferably 25% nore preferably
sangye the'reaction mxture for analysis. The



* 5 [ 1, 358, 299
' as reaction m xtures were sanpled and anal yzed I n Exanple 10 the
sol vent _system was 100% i by gas chromatography at approximately 90%
carbon di sul phide. The |light source was a of conpletion after which the
stoichionetric 450 watt ultraviolet |lanp. The reaction m x- anmount of
chlorine to conplete.the reaction ture dilution:was 4.5 pounds of
chl ordene per 15 5\ qas added, except in Exanpl e. 11 an excess gallon,'of
sol ution. TheSreaction .tenperature.of..dib®id%ne was.used. ... 6
was mnai nt ai ned bet ween 20-300C I n Exanple 9 the solvent: systen1mas ~10/-0%
Exanpl e 11 was repeated as Exanple 12 carbon di sul phide and-the reaction
tenperature except that [the'ltenperature was naintained was ntalned
bet ween 20-300C. (One 15 j_ een 9 and 15~QC@nQL excegs chl ort' ~was* 20

i

watt bl ue fluorescent | anpa Balses U doqn@t dgd sl as the |Idht
,'%ﬁts of’cﬁlg$|ne g%d cHTo?%pﬁé Usled in
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Exanples 9 to, 12 were as fol ljows: Chlordene o Chlorine [Exanple = -
(grams) : (grans) 91| 675 . 129 10, j_.
600 2107 Mg . 300 .~ nore jthan 58 124"
300 58 - 35 %n"allﬁ ezarg Phelréa g] z f chl ordene
and chl ori ne was perfomned \gﬁ t%e b&enfe 8 5°‘ Nof§o>€‘yg 1, 358, 299
6. , , -- 1 i.n an qr i n
00 0% 0 n~ ~~ (Ay....}i .. ah,Eb'__-j C'S 4) 22 XH ~~~~~ 0 ¢
oge ASo bm ch 1. 7 ;

1, 358,299 WHAT WE CLAIM |I S§ pri ses reactl ng chl ordene
and chlorine in the 1. .4 |co&pod :%oﬁ’ cﬁnsﬁst«b né subs%arﬁl & | § pf presence
of actinic light and i he e‘hlﬁhd’cﬁroFﬁaﬂe ﬂaV?nQ‘a° | ting point
range of oxygen at a t&npegature up to the reflux 50 of about [err] and

an infrared absorp- tegperatjure of the reaction mxture, in cprbon 5 tion
spectrum having (CS2 soBytionf, 0.25 gns/ disul phide solvent until there is
t consisting

formed a pro- 5 m) idemt|i fgijng bands at 7.60, 7.98, 8.20, du
substantial ly..of al pha and e 26 29-17, 9.30,, 9,73, 10. 21} 11.10,
12.12, chlordane. 12.75,| 1 éag]d 4:225°'m§rgqsﬁa @tgc 12, A
process as clainmed in cl inFl 1, in 55 chlordane having a neltjng point
range of which the feactl o fs performed at a tenpera- 10 abojut [err] and
an infrared absorptigh tjure pf between [err] and [err].
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spectrum ([err] soln. 0.25 gns/5 m ) having 13. A process as clained in
claim12, in identifying bands at 7.88, 8.57, 9.23, 9.30, which the
reaction is perforned at a ten- 9.75_10.21 11.10 12 10 13 27 13 80 and
perature of between [err] and [err]. 60 14.25 mcrons, the
conposition containing a 14. A process as clained in any one of 15 total
of 1'eSS than 5% by wei ght of ‘heptachlor "clains 11 to 13 in which the
solvent_is a and nonachl or. . mxture fs car bon’

di sul ph i ' | ned clafmi1 in
chl ori de cmuan- mmgthI[sast 10% by \Sﬁsegmcﬁﬂé‘lblﬂd’id&hmd\l\&ﬂogﬁﬁmﬁﬁil o of the
al pha- chl oﬂd&nmmmmtmwsuhgssuﬁs jatlp of Presence of aetlme hght and B5th¢ ebskgt a- chl or dane

" i's bet weelpha-chlacey @%}el“nsmmt gxggggm S e Rim S n 20
3. Acg BBt ol BSOS a nixture
of carbons dﬂ)—1dWﬁfyﬁﬂg atazta),owa‘ st @bsfhaﬁm;,bm;bﬂhmmsul phi de and

car bon teﬁZa(?HV,o?BQie"BoMﬂg lém,oﬂdéneehhyd@et ween 1:. 1 and 1: 3.
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50% bymed 5 16RO, tachlor. AcEITIONG 1308, WEchOlnE soier 1o any one. of
17. A pr omdsenagigorc| al rred In an ~one ommheofparbmeﬁhnpgdc:dndlcarmnmach cont ai ns
| ess t han Zgﬁff"%“s‘!! G‘m H‘ t Figloridl | c g & le53039% bysweigly wei ght
neptach! QP SRSt el s T

cl ai megb i n3c i cﬂaﬂned/al aﬂhmdx oﬁvmetoﬂ%ameﬂgxsla Sof &hdinhi ch

cont ai ns ‘Ivle@shetdampf thivedehoro beta- jcomainings with a
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i nert carofi the compositiony i ses cont act| n ptleastc 05, by wéight caroon dishiphideon 35

for rTU| atl 5 %ge > F Sth@:SilTﬂw gq{%q wﬁﬁ??hegsoventl ? 7 tO 10
conpri SI 2% a"ht on isul m@ rrpos as clai nmed
in cl a$0m 6carrqsmtpostﬂomras@famﬂ cmﬁncsf C|1&IH’Bn oﬂ@fﬁombau:fgw‘nmnhﬂcmlly as

her ei nbef Wich qeptainy jegg e & C@"’Afo?‘mw ldeleﬁn iaim 8, one
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cl ai me® .| A Anformureionfas clamiedsn dafnartt i w dgnhwelembé&msétdé&crl bed | n any
1to 6. oompnsmg from 0.05 too?S% by weight of a qu %

for mul at | BHFRos ‘@uﬁpmqi gt 8l gf r[gq@ iR aF‘r"t for m of
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