
Note 

Hydiopercxxides 2re increas2ngIy being used 2s intemediates or as reagents in 
industrial proce~s&~. Apan from iodometric titration, no reliabk methods are 
availabte for the ror;tine analysis of hydropero-tides thzt are suitable for process 
control parposes. Gas chromaeograp&c 21~alysis is known to be exfremely trouble- 
some, siiice at the hi& $emperatnrzs needed for the sepamtion of hydroperotides 
from o&er praducts, the bydroperaxides are invtiably decomposed into the cone- 
spondlng afcchols and ketones. T&is leads to complications irr ‘&e 2naIysis of the latter 
compounds, which 2~ 2Iw2ys found as by-prodncti in the fern&ion (and ccnsump- 
tier;) of hydroperoxides. !n grincipIe, this probfem m2y be overcome by using a com- 
pletely PTFE-lined’ gas cbrom2togr2phi at low temperatllres brat, because of its 
compEc2tcG nature, tb% method is rmsuitable for routine anaIyses. 

ES&-pressure Eiquid chromatography hss a number of advantages over GLC, 
viz. (1) Et is applicable to non-v&& or’ therm23y unstable compounds (such as 
hydropeioxides), (2) chemic&y inert suppcrt materials can be used wbicif do not 
c2talyse tie homoEysisS or heterolysisg af the hydroperotides, and (3) reverse&phase 
efution offers the advarrtage i%& he separation is only afT/ected by the pro-per choice 
of C&e eken@ so t&E compk2Gons io routine anafyses resulting from v2riat2ons in 
suppoti/stationary phase composition can be avoided. 

3n the basis of these considerations we have develqped a rapid procedm=e for 
the quaE&tive 2nd quarrtitative analysis of bydioperoxides. 

Reversed-phase gadieat eMions were carried ouC, using a Hewlett-Packard 
Model lOIt Squid chrom2tograph with options CiW> 005, 007, 2nd 008, provided 
with 2 Hewleti-Packed Model IOX!B variable wavefen& UV defector set at 225 tim 

and 2 Phitips LCM-2 wire detector. Stakiess-steee! calum~~s (2 x 25 cm x 3 mm 
I.D.) provided with one Cbrompack snubber with one removable metal frit (5 pmf pei 
cofrmn, were used. The colrunns were Bled with IMerckosorb ST 60 (ssilanized, IOkum) 
using the equal density fSing tecbniquerL. Spectra-grade ofvasoIl Merck= Dzmstadt,m 
G.F.R.) 2cetonitrlfe and demineralized water were used as solvents. Samples of 5 ELI 



~fa 5 ak solution of hydioperoxide in acetonitrile were injected directly into the solvent 

aearn. 

IESULTS AND DISCUSSION 

PJW hydroperoxides were gradient eluted with acetotitde-\xrater mixtures 
mting with acetonitrile-water (021.8) (2 III&I~II) isocratic for 4 tin folloIved by 

; linear gradient (2 min) to acetonitrile-water (0.4: 1.6) and subsequent isocratic 
3ution. The chromatogram shown in Fig. I was obtained aftkr injection of a mixture 
A? zlkyk hydroperoxides dissolved in acetonitrk Under simlJIar conditions (for L~~- 

bnt data, see Fig. L-3) mixtures of ai?~ylaryf hydroperoxides were separated (Fig. 2). 
-ts C~II be seen from the chromatograms, small differences in hydroperoxide structure 
:es~~It in ccmsiderabte diKerences in retention times. As shown in Fig. 2, separation of 
a certain hydroperoxide, viz. t-phenylethyi hydroperoxide (ethytbenzene hydroper- 
oxide, EBHP), from its homolytic decomposition products (I-phenylethanol and ace- 
rophenone) can be easily achieve 2. Under no circilmstances was any decomposition 
of hydroperoxides observed. We were unable to detect acetophenone by means of the 
LCM-2 wire detector, apparently because of evaporation due to the formatiorr of ZEI 
azeotrope with water. 

We have rrko studied the quantitative analysis of EBHP using I-phenylethanot 
zs it referen= compound. With EBHP soluiions in the concentration range of about 
I A$ to 1~~ rtl the folfowing linear relationships between EBHP concentrations 
(g/l) in ‘Jre sample and the detector response (peak heights) were derived (see Fig. 41: 
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Fig. 4. Quantitaritive ~a&sis of EBKP with I-phenyIethano1 as referecce compound. G, LCM-2 
detector; C, W detector set d 225 nm. 

R = C ERUH] Rra 
ROK 

and 

AI1 concentrations are in g/l; E = extinction; R = KM-2 detector response. 
These Linear rekttionships are valid up to 33bpg of hydropero_uide injected. 

ff oweuer, -&oY~ t&s level some deviation from linea~~sity was found (Fig. 41, apparently 
due to overloading of the cofumn and subsequent peak broadening. Peak surface 
integration should extend the region of linear detector response. The good linearity 
of the plots (c&&k& of dekrmination: UT’ detector, O.W?I : KM-2 detector, 
0.9978) substa&&es the suggestion that utlder the conditions of tEze analysis RO de- 

~umposition of EBHP to l-phenyIetEanol takes place. 

r As cletems&G from a mumber of independent measzemenL5. 




