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JOURNAL OF LIQUID CHROMATOGRAPHY, 4 ( 5 ) ,  785-790 (1981) 

Avraham t3asch and Tamar Vasserman 
I s r a e l  F i b e r  I n s t i t u t e  
Jcrusa1er.i 91080 Israel 

Pentachlorophenol  Laura te  (PCPL) i n  canvas i s  d e t e n i n e d  by e x t r a c -  
t i o n  and chromotography on s i l i c a  g e l .  Condi t ions  are chosen t o  
e l i m i n a t e  peak s p l i t t i n g  due t o  t h e  presence  o f  d i f f e r e n t  " l a u r a t e "  
f a t t y  a c i d s .  The de tcrmina t ion  is  f a s t e r  and inore s p e c i f i c  than  
p r e v i o u s l y  r e p o r t e d  mcthods. 

I >!TRODUCT ION 

Pentachlorophenol  (PCP) and i t s  l a u r a t e  e s t e r  are widely used  as 

f u n g i c i d e s  t o  i n h i b i t  t h e  decomposition o f  f a b r i c s  and wool i n  c o n t a c t  

with s o i l .  PCP h a s  been determined c o l o r i i n e t r i c a l l y  (11, by gas  chro-  

matography ( 2 ) ,  by U.V. spectrophotometry (3)  and by iiPLC ( 4 ) .  PCPL 

has been determined by oxygen f l a s k  combustion and c h l o r i d e  t i t r a t i o n  

( S ) ,  by h y d r o l y s i s  t o  t h e  f ree  phenol ,  steam d i s t i l l a t i o n  and colori-  

metry ( 6 ) ,  and 1i.V. spectrophotomctry ( 3 ) .  Chromatographic de te rmina t ion  

of PCPL is complicated by t h e  f a c t  t h a t  t h e  " l a u r a t e "  i s  a mixture  o f  

Cl0-Cl6 f a t t y  a c i d s ,  u s u a l l y  d e r i v e d  from cocunut f a t t y  a c i d s .  Conse- 
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786 BASCH AND W A S S E R "  

q u e n t l y  PCPL i s  a mixture  of t h e  e s t e r s  of t h e s e  a c i d s ,  and w i l l  

t end  t o  g ive  m u l t i p l e  peaks i n  chromatojiraphy, which may make 

both  i d e n t i f i c a t i o n  and q u a n t i t a t i o n  u n c e r t a i n .  An IlPLC systerv 

which y i e l d s  only  one peak €or  PCPL has been devised ,  which 

a l lows  r a p i d  and a c c u r a t e  de te rmina t ions  o f  t h e  PCPL p r e s e n t  i n  

t r e a t e d  f a b r i c s .  

I:XPERIb!ENTAL 

'lat e r i a l s  

PCPL was e x t r a c t e d  from a conunercial c n u l s i o n  ( '!ystox). The 

emulsion was h e a t e d  u n t i l  t h e  gum p r e s e n t  as a p r o t e c t i v e  c o l l o i d  

coacula ted .  I t  was then  e x t r a c t e d  wi th  e t h c r  and washed r e p e a t e d l y  

wi th  lono sodium carbonate  and d i s t i l l e d  water .  The e t h e r  was rcmovcd 

under  vacuum. 

I n t e r n a l  s t a n d a r d :  Benzyl-diphenyl (ROII, f o r  g a s  chronlato- 

graphy) was r e c r y s t a l l i z e d  froni hexane and methanol t o  y i e l d  chro-  

i n a t o p a p h i c a l l y  pure 4-benzyl-diphenyl ,  F1.P. 85OC. 

IlPLC appara tus  

A Varian 'lode1 5030 l i q u i d  chromatograph equipped with a 

: l a te rs  R-401 d i f f e r e n t i a l  r e f r a c t o i n e t c r  was used. The  s t a i n l e s s  

s teel  column (Varian 'licro-Pak Si-5,  5 micron s i l i c a )  was 30 cm. 

long and had an i.d. of  4 mm. Cnronatogranis were recorded and i n -  

t e g r a t e d  with a Ilewlctt-Packard '\lode1 3380A i n t e e r a t o r .  A Valco 

sample i n j e c t o r  wi th  a 10 i n i c r o l i t e r  loop was used t o  i n j e c t  sam- 

p l e s  i n t o  t h e  chromatograph. 
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PENTACH1,OROPHENOL LAURATE 78 7 

Vethod 

A .  Sample P r e p a r a r i o n  

A 1 gin. sample o f  canvas i s  e x t r a c t e d  with 20-30 cc o f  1% ace- 

t o n i t r i l e  i n  hexane f o r  5 minutes  a t  t h e  b o i l .  After c o o l i n g ,  

an a l i q u o t  o f  a s o l u t i o n  c o n t a i n i n g  4-benzyl-diphenyl  (10-15 

Tg/ml) i s  added as an i n t e r n a l  s t a n d a r d .  The combined s o l u t i o n  

i s  f i l t e r e d  and i n j e c t e d  i n t o  t h e  chromatograph. 

B. Chromatographic Condi t ions  

'he mobile phase c o n s i s t e d  o f  1"; a c e t o n i t r i l e  i n  hexane,  w i t h  

a c o n s t a n t  flow r a t e  of  0 .7  ml/niin. PCPL had a r e t e n t i o n  t ime 

of  4 . 3  minutes  and 4-benzyl-tlinhenyl had a r e t e n t i o n  t i ce  o f  

6.2 minutes .  The tempera ture  was h e l d  c o n s t a n t  a t  25'C. 

RESULTS AND DISCUSSION -- 

Chromatography of  PCPL on an o c t a d e c y l  r e v e r s e d  phase 

column y i e l d e d  m u l t i p l e  peaks cor responding  t o  t h e  d i f f e r e n t  

" l a u r a t e "  esters. E l u t i o n  of PCPL from an unniodified s i l i c a  

column y i e l d e d  a compound peak which showed s p l i t t i n g  i . e . ,  p a r -  

t i a l  s e p a r a t i o n  was observed.  Attempts t o  decrease  s e l e c t i v i t y  by 

a d d i t i o n  of as l i t t l e  as 0.1% isopropanol  t o  t h e  hexane r e s u l t e d  

i n  e l u t i o n  of t h e  PCPL wi th  t h e  s o l v e n t  f r o n t .  E l u t i o n  w i t h  1% 

a c e t o n i t r i l e  i n  hexane y i e l d e d  a s i n g l e ,  somewhat a s s y m e t r i c  neak 

which was r e a d i l y  i n t e g r a t e d .  

The assay  was c a l i b r a t e d  d a i l y  ( F i g .  1) by i n j e c t i o n  of a 

known mixture  o f  PCPL and i n t e r n a l  s t a n d a r d  (4-benzyl-di-  
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788 BASCH AND WASSERMAN 

I 

' S T O P  6. 99 

FIGURE I - Chromatogram of  c a l i b r a t i o n  mixture  o f  PCPL and 
4-benzyl-diphenyl ,  wi th  i n t e g r a t o r  p r i n t - o u t  o f  
c a l i b r a t i o n  f a c t o r s .  

phenyl)  and a l lowing  t h e  i n t e E r a t o r  t o  compute a r e l a t i v e  res- 

ponse f a c t o r  which was s t o r e d  i n  t h e  i n t e g r a t o r  and used f o r  

t h e  subsequent a n a l y s e s  ( s e e  Fig. 2 ) .  The i n t e g r a t i o n  was l i n e a r  

over  a range o f  a t  least  10-100 micrograms PCPL, t h e  amounts i n -  

j e c t e d  i n  t h e  c o u r s e  of t h i s  s tudy .  

I 
7 3 7  3 .  6 3  

I:IGUIIE IT - Chromatogram i l l u s t r a t i n g  a n a l y s i s  of a f a b r i c  con- 
t a i n i n g  2.6% PCPL (by U.V.) .  
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PENTACHLOROPHENOL LAURATE 7 8 9  

TABLE I 

A Comparison of t h e  Two 3 k t h o d s  o f  Analys is  

% PCPL i n  Air Dried Sample 
Sample No. U.V. ‘lethod ilPLC ‘lcthod 

1 1.6 1.6 

2 1.7 1 . 8  

3 2.5 2 . 5  

4 2.6 2.7 

5 3 . 2  3 . 2  

6 5.7 5.6 

7 7.7 7.1 

The r e s u l t s  ob ta ined  by t h i s  method were compared w i t h  t h o s e  

obta ined  by t h e  U.V.  a s s a y  (3) on a series of canvas samples 

which had been t r e a t e d  w i t h  PCPL. T h i s  comparison ( s e e  Table  I )  

i n d i c a t e s  t h a t  t h i s  HPLC procedure  e f f e c t i v e l y  s e p a r a t e s  PCPL 

from o t h e r  subs tances  e l u t e d  froin t h e  f a b r i c  and y i e l d s  r e s u l t s  

c o n s i s t a n t  w i t h  t h o s e  obta ined  by t h e  1J.V. method. Reproducibi-  

l i t y  o f  t h e  I1PLC assay ,  as determined by r e p l i c a t e  d e t e r m i n a t i o n s  

on s e p a r a t e  specimens c u t  from t h e  same f a b r i c  sample ( s e e  Table  

11) i s  comparable t o  t h a t  ach ieved  by o t h e r  methods and i s  pro- 

bably  l i m i t e d  by t h e  evenness  o f  PCPL d i s t r i b u t i o n  i n  t h e  f a b r i c .  

The IIPLC method is more r a p i d  than t h e  p r e v i o u s l y  r e p o r t e d  

methods and may b e  more spec i i ’ ic  and less s u b j e c t  

ces t h a n  methods based upon c h l o r i d e  a n a l y s i s ,  c o l o r i m e t r y  o r  

t o  i n t e r f e r e n -  
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7 90 BASCH AND WASSEWN 

kqn-oducib i l  i t y  of t h e  ; 1PIL Deterininat ion  
”, PCPL i n  . \ i r  h i e d  Sample 

l l e p l i c a t c  Sa~ilple A Sample li 

1 2 . 5  5.5 

2 2.4 5.7 

3 2 . 4  6 .  0 

4 2 . 4  5 . 7  

spectropt iotometry.  Alt!iough s e n s i t i v i t y  would be i n c r e a s e d  by t h e  

use of  a U . V .  d c t e c t o r  i n s t e a d  of a r e f r a c t i v e  index inoni tor ,  t h e  

proposed inet6od j s adequate ly  s e n s i t i v e  f o r  f a b r i c s  c o n t a i n i n g  

1-7‘“ PCnL and avoids  t h e  n c c e s s i t y  of u s i n g  1J .V .  grade s o l v e n t s .  
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