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Diethylene Glycol 

A B S T R A C T  

Polye:hylene glycol monoesters cn standing 
rearrange to form diester~. The [%rmation o f d i e s t e r  
:n m o n o e s t e r  samlHCS stored a'. 3 C. 25 C, and 37 C, 
:espectively, for  app rox ima te ly  2 :non-hs  was deter- 
mined by reverse phase l~igh performar .ce  liquid 
c a r v m a t o g r a 2 h y  (HPLC) in 2ess than one-half  hour .  
Fo rma t ion  of  diester increased with increasing s torage 
rempera*_llre, regardless of  tht' chemical rl;ittlre o f  the 
..'nonoester subst ra te .  

[~" 11."~ :DeI~II ~epctted that fat ty acid monoes t e i s  o f  
po !ye thy leae  glycols synthesized e i ther  via direct oxye thy t -  
a t ion or  esterif icat-on c f  the fatty acic with a oc lyglycol  
are always cot . laminated with di~ster byp roduc t s  (1,2). It 
has been suspected for some time, and recently been re- 
p o ~ e d  in this l o a m a l ,  that  monocster~ upo~ s tanding 
rearrange to form more  Ciester, and tha t  the presence o f  
e ies ter  may have an adverse effect on the we: l ing  aNli ty  o f  
raonoes tc rs  (3). We therefore  de termined the a m o u n t  o f  
diester  in ~mple.s  o f  po lye thy[ene  g!ycol m o n o e s t e ~  
store0 at 3 C, 25 C, 37 C, respectively,  for approx lmate ly  3 
mon ths .  

In Ihe Ira-l: anal;,'~i~ of  Trlt;rlt)e.Me:'s hy vaHt)us exl~actkm 
lechnique, s was l ime-consu;t t ivg a~,d several investigators 
retzo, ted ciSfeung :hole ratio-_- ~f free polyglycot ,  monoes -  
ter, and diester m the test sample (4,5). We were abl.e to 
determirte the a m o u n t  of  mvr toes te r  and d~ester in test 
sarnFles by reverse pha_~e ?tigh pe r fo rmance  liqt:id chro- 
ma ' .ography (HPLC) in "ess than one-half  hour .  The m e t h o d  
was similar to that  r epor ted  for the de tc rmina t inn  o f o t h e r  
sur lac tan t s  (6). "Itte analytical column used was a t~-Bonda- 
?ak-C:. s (.Wa:ers Assoc., Milford, Mass.). ' l he  mobile pha~e 
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was 80:20 m e t h a n o l / w a t e r  (v/v), and d : t cc t ion  was ac- 
compli~he,I with a d~fferenrLd re f r :mlomeler  (Walers 
Asso,:., Model R-40I) .  

San:pies were syr:thestzed according to a i r e lhod  de- 
scribed by Well et el. (3). Diester fo rma t ion  was rain:rot ted 
th rough  the use of  a large e• o f  po ly~yco l .  All samples  
were washed free o f  catalyst  and unreaet~d po /yNycol  with 
water. The water  wash did no t  increase the a m o u n t  o f  
diester in the sample,  due to rear rangement  of  monoes tc r .  
as indicated by the dale lor  t e t rae thy lene  ,glycol dilaur~te at 
0 days (Table 1). l -o rmaf icn  o l  diester  increased with 
increasing storage tenlpera turc  and t ime, regardless o f  the 
chemical  na tu re  o f  th mon,'~esler substra te .  The F recisio:~ of  
the meth:~d, expressed as r:.,aximum relative deviation,  was 
the ~ e a t e s t  deviation f rom t.he average peak area for five 
conseeut-ve inject ions and was within 0.8 % (Table 1). 

HPLC analysis of fers  a rapid methecl for the deternaina- 
t ien  o f  diester  con ten t  o f  simFle hoznolo_ootls monoe~ter  
samp:es  which have been stored under  a variety o f  condi- 
liens. 
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P e r c e n t  D i e s t e r  in Mc.noester Sarnple~ a 

Dielh y lene  s ly  cr 
m o n o p e l a r g o n e t e  b at 

I etraethylene ~lycoI 
7rlorlo pela."gonate at 

'l etr~ethylene g, lyeo 1 
mormlaurzte at 

Day:, 3 C 2S C 37 C 3 (~ 2.4; C 37 C 3 C 25 C 37 f__! 

0 3 5 
14 12 lq 13 11 15 20 
18 13 i s  1,1 25 
23 15 17 IB to [6 26 
28 
59 15 17 32 11 21 3 7  
51 
80 15 32 40 13 28 40 
81 

0(2 

9 9 13 

9 10 19 

i l  13 28 

9 15 35 

Ad 
1% Dis::ster = ~ X  If/O; Whar~ A m - area m.v~noester, A d - area dlester. Samples were washed free of 

A m + A;:I 
catalys t, and polyethytene ~lyeol with distilled water. 

bMaximurn relative deviation for samples stored fur 80 days at 3 C, 25 C, athd 37 C was • 0.8% or le~. 
";Urbchanuged befon~ and al'tcr watel wash. 

775 (SD&C 127) 


