
Derivatives of hydroxyoximes have been developed specifical!y for solvent 
extmction of copper in hydrometalfurgicaf processes in the past few years and their use 
Is increasing steadily. Recently Ashbrook’ described the composition of the LllX~ 
reagents produced by Generd MiIIs (Tucson, Ariz., U.S.A.). These included LIX 64, 
LM 64N, LfX 65N, LIX 70, LIX 71 and LIX 73. Separzticns were performed by 
column and thin-layer chromatography (TLC) and the structures of the components 
were determined. The parent compounds are (a) 5,8-diethy&7-hydrox+dodecanone 
oximeza3, (b) 5-dodecyI-2-hydroxybenzophenone oxime, (c) 2-hydroxy-5-nonylbenzo- 
phenone oxime, and (d) 3-chloro-5-nonyl-2-hydroxybenzophenone oxirne. The LEX 
products are composed of the preceding compounds as follows: LEX S3 is (a). LEX 54 
is a mixture of (a) and (bb), L?X 65N is cc>. LEX 6eN is a m&we of (3) and (c), LIX 70 
of (a> and (d), LJX 71 of(c) and (d), and LEX 73 of (a), (c> and (d)_ k&brook shewcd 
by TLC that the &phatic hydroxyo.xime is a minor component when used in mixtures 
and that the anfi aad qn foms of the aromatic hydroxyoximes con be separated. 

In addition to the LIX reagents there itre now wailable Shelt 529% (Shell, 
Amsterdun, The Nc+&edands). Accrga P-17@ and -4corga P-50% (,4corga, Hamilton, 
Bermuda). The active ingredient in Shell 529 is 2-hydroxy-S-nonylacetophenone 
oximeq while Acorga P-17 and Acorga P-50 contain Z-hydroxy-5-nonylpherzyfben- 
zylkerone oxime and 2-hydra_xy-5-nonylbenzaldehyde oxime, respectively’. 

This note communicates ffie applicability of gas chromato_maphy (GC) and 
high-pressure liquid chromatography (HPLC) to investigations ilrvol~iing commercial 

hydroxyoxime copper extractants. 

LIX 63, 64x, 65N, 70, 71, and 73, and She11 529 and Acorgsr P-17 wire com- 
merci21 smpies. 

For Gc, CQ. 25 mg of mat&a1 wiis treated w$th I ml oftnmethyfsilylimidazofe 
reagent Tri-Sif Z (Pierce, Rockford, III.!., U.S.A.) for 10 min and I-$ samp!es were in- 
jected into a Vatian Aerograph Model 1206 gas chromatograph equipped with a 
flame ioniz&ion detector. The column was 5 ft_ x Z/S in. 0-D. stainless steel packed 
with 5 % SE-30 on Chromosorb W AW DMCS, 60-80 mesh. The carrier gas (nrtrogen) 
fioP;-rate w= 50 mI/min. The aliphatic hydroxyoxime LTX 63 was chromatographed 
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Fig. I. CX of LFX 63. 

Fig. 2. GC of LXX GtN. 
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at 170” while m&tures of afiphatic and aromatic LM reagents nere separated by linear 
temperature prog ammi@ at 4”jmin from 170” to 225”. Temperatures for Shelf 529 
and Acorga P-17 were 2!W and 225”, respectively. 

For HPLC a Waters Assoc. Model ALC 202 instrument with ultrawolet (254 
nm) and refractive index detectors was used. The packing was Durapak CarboKax 400 
on Porasil C in a 2 ft. x l/8 in. O.D. column. For LTX 63 the solvent uas 2,2,4- 
trimethyIpe&ane-chIoroform (f 1:3) at a flow-rate of 2.0 mUmin whife for the other 
extractants the solvent w% pentarre-chloroform (fO:3) at 2.0 mUmin. Generaliy 
5-~1 san&es were injzcted usin_e 10% solutions of LIX 63 and I “/d solutions of the 
other extrzictants. 

Some typical GC separations are shown in Figs. I, 2 and 3 for LIX 63, LIX 
64N and LIX 73, respectively. The procedure is particularly effective for LIX 63 which 
is a minor but important component of LIX 64N, LM 70 and LLX 73, as reported 
by Ashbrook. The GC procedure readily separates the aliphatic oxime (a) and two 
aromatic oximes (cl and (d) which are in currently marketed LIX reagents. The hy- 
droxyotime in Shell 529 had a retention time of 4 min at 200”, whiIe Acorga P-17 
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appeared at 6 tin al: 225”. The voIatiiity of the She11 529 extractant is between that 
of LLrl63 and LIE 65N in accord with its mixed aromatic-tiiphatic structure. Utider 
the coi~ditions used, _4corgz P-17 is not separated from LIX 6SN. The anri znd SJQI 
isomers of the bydroxyctimes dso are not separated by tie GC procedure. _ 

HPLC separations are shotvn in Fig. 6.5 and 6 for LIX 63, LIX 65N and LEX 
7 I. respectively. For LfX 63, the refractive index detector was used while the aromatic 
hydroxyoximes were detected by uitraviokt (UV). The azc’i znd qn isomers of the 
aron&ic hydroxyoximes are weIf separated (Fi,. = 5) and the mixed nature of LIX 71 
is clearly ir;dicated (Fr,. *c 0). The major (a&r) Isomers of the hydroxyotines in Shell 
529 and Ocorga P-17 have retention times of 5 mIn and 10 min, respectively. The 
abili$y of EIPLC to separate and ana!yse anti ax? SJYI isomers early and rapidly is 
use_%1 in investigathons since the isomers Oiffer in their &dating properties. HPLC 
h2s the advantage of separating extrxtants directly v&hout prior conversion to deriv- 
atEves_ The separation of Isomeric ox~mes by HPLC may be added to the pre%iously 
reported technques of column adsorption chromatograph>fi znd TLC’. 
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