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Quantitative determination of the y-isomer of ISHC* in technical products 
and formulations 

Several papers on tl1e Qas cl1ron~atograpliy of BHC isomers have been ‘published 
and quantitative gas-liquid chromatography (GLC) methods 11ave been described 
by ESSELBORX AXD I<REl&, 1iAN.4ZAWA et d2, ODA Ct Cd.‘, FURST et cd.“, SUZUI<I 

L't cd.", and DAVIS AND JOSEPH”. In this paper, a rapid method for the separation of 
the five main isomers of BHC and tl1e quantitative determination of tl1e y-isomer by 
means of a stationary ~IIRSC widely used in the cl1ronlatog~apl1y of pesticides is 
described. 

Method. A 320 cm x 3 mm I.D. colunln of silanised Pyrex glass packed wit11 
3 oh metliylplienyl silicone OV-I 7 on Gas-Cllrom Q, So-100 mesh, was used. 

GLC was carried out wit11 a Varian Aerogrnpll Model 1520 gas chromato~apl1 
equipped with a flame ionisation detector. The chromatograph was connected to a 
Leeds and Northrup lMode1 M; recorder equipped wit11 an intepator disc. The best 
operating conclitions were : injection port temperature, 240’; column oven temper- 
ature, 2x5’; detector temperature, 240~ ; flow rates: nitrogen carrier gas, 35 ml/niin; 
hydrogen 30 ml/min ; air 400 ml/min ; electrometer settings : range, IO ; attenuation 32. 
Wit11 these conditions, a column efficiency of about 3200 theoretical plates, referred 
to tl1e y-isomer, was obtained. 

Quantitative determination of the y-isomer was carried out by means of the 
internal standard metllod. Heptaclllor expoxide was found to be the most suitable 
standard because its peak did not interfere with tl1ose of l3HC and possible impurities. 
Retention tin1es relative to aldrin were: ti-isomer, 0.50 ; y-isomer, 0.64; /?-isomer, 
0.73 ; d-isomer, 0.87; .z-isomer, 0.98 ; internal standard, 1.47 (Fig. I). 

For various y-isomer concentrations witliin a certain range, the linearity of 
the area ratio of internal standard/y-isomer was obtainecl by injecting 5-,~l aliquots 
of solutions containing Go0 iiig of lieptaclilor eposide ancl 400-So0 nig/Ioo nil of 
y-isomer. The plot of ratio values against y-isonicr concentrations was a straigl1t line 
passing through t I1e origin. 

Mntwinls. The internal stanclard solution was a solution of 3.0 oh 11eptachlor 
epoxide in acetone, The reference standard solution consisted of 0.30 g of pure y- 
isomer in 10.0 1111 of internal standard solution, made up to 50 ml in a volumetric 
flask with carbon disulpllide, 

Detcmtimxtion. A BHC sample containing about 0.3 E: of y-isomer was weighed 
into a 50-11~1 volumetric flask, 10.0 ml of internal standard solution were aclcled, tl1e 
sample was dissolved and the flask was made up to tl1e mark with carbon disulpl1icle. 

Alternately, 5-~1 aliquots of this solution and 5 ~1 of reference stanclarcl solution 
were injected wit11 a Haruilton syringe Moclel 701 NCH. 

Areas were calculated with integrator disc and the y-isomer content was ob- 
tained. 

l Al~brcvintion : 13 I-IC = r,~,3,~,S,C-l~csncl~lorocyclolicsnnc. 
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Fig. I. Gas chromatogram of BI-IC. Column : OV-17 on So-loo mesh Gas-Chrom Q, 320 cm >: 3 mm 
I.D. glass, temperature 2 15 O. Internal standard, heptachlor epoxide. 

Discussio~t 

By the above procedure, technical BHC samples containing q-15 %, 46-48 yO 
and Go O/0 of y-isomer were analysed and the r’esults were in good agreement with 
those obtained by partition chromatography. Emulsifiable formulations were de- 
termined similarly. Dusts and wettable powders were analysed by GLC, after extrac- 
tion. 

Carbon disulphide solutions were used owing to the poor response of the flame 
ionisation detector with this solvent; it allowed chromatograms to be obtained with 
negligible solvent tailing. 

For rapid and simple performance, GLC methods can compare advkntageously 
with the official analytical methods 7--D based on partition chromatography on a, silica 
column and IR spectrophotornetric determination of an aliquot containing the y- 
isomer. 

G. TROMBETTI 

T. GORIXNI 

I TV. ~SSl%LUORN AN13 I<. G. I<REuS, Pknvm. %f,n., k-e,*. .~~~othckCv-%/,n., 107 (rgG2) 464. 
2 J. I<AN,\ZAWA, I<. ON13A AND R. !hT0,Jn/~ z4f?tnl., 12 (1963) 761. 
3 N. ODA, I<. NORIS~II~IA AN13 EL. ‘UcmJrnri\, ,Jnp. Amd., IZ (rgG3) @x. 
4 I-I. FURST, I-I. I<&fLER AND J. LAUCKN~I~, Chill.. l'f?Ch. (LC$zig), 16 (1964) 105. 
5 IC. Suzurcr, T. SAIGO AND F. WATANADE, Noyakrc Scisn,o Gijrtlsu, IS (rgG7) 7. 
4 A, DAVIS AND I-1. 31. JOSEIW, Anuzl. C~J~WL., 39 (1967) 1016 
7 S~ecificnbi0~92 fov Pestic~dcs, Work1 I-Iealth Organisation, Gcncva, 1967. 
S Offbciat Methods of Amzlysis, r Itli Ed., 

Washington, D.C., 1970, 
of the Association of Olficinl hnnlyticnl Chemists, 

9 C.TPAC FImtdDook, Vol. /, A mlysis of Tcclmicn? mncl .Fo~wr~ulntcd Pcsticidcs, Collaborative Intcr- 
nstionnl Rnnlytical Council Ltd., I-leffcr atic Sons, Cambriclgc, 1970. 

First redeive4. November zGth, 1970; revised manuscript received May 4th, 1971 

J. Clwotr~ntogv., Go (1971) 251-252 


