
J. Indian Chern. Soc., 
Vol, LII, December 1975, PP• 1167-1168 

Separation and Estimation of Pentachlorophenol in Treated Wood 
COLONEL Y. P. MISRA, f-1. P. SINGH DHAKAREY, R. K. JAISWARA AND SUSHMA GUPTA 

Chief Inspectorate of General Stores, Kanpur 

Man-isoript received 18 July 1975; accepted 3 Septembet· 1975 

The paper discusses and highlights the results of investigations undertaken by the authors 
wherein they have established a more simple method for the separation and determination of 
pentachlorophenol or its sodium salt from wood extrq,ctives, other preservatives and its coloro· 
metric determination. 

PENTACHLOROPHENOL and its sodium salt is 
used extensively as wood preservative due to 
its excellent fungicidal pT'operties. Several 

methods have been proposed for its determination 
from preserving solution. Ha'lkin.sl, and Wallin2 

have described the estimation of pf'ntachlorophenol 
oolorimetrically with methylene blue in alkaline 
medium. I.aamanen3, has reported colorimetric 
micro-determination of pentachlorophenol with tetra
methyl base. Reynolds4, Keen~; and Harlow6 have 
rie,'lcribed volumetric method for its determination. 

10 ml) and sepaJ'atPd from other chemicalR hy thin 
layer chromatographic rcchniqnP and then <'Rtimate>rl 
colorimetrically with tetrabasc. 

Experimental 

All the chemicals used worc oith<"r of Analar 
BDHJS. Merck quality. 

5.0 g shavings (containing about 2 mg of p<'nta
chlorophenol) of a sample of treated wood wNe 
extracted with 50 ml of ethyl alcohol and acetic 
acid mixture (90 ml ethyl alcohol+ 10 ml glacial 
acetic acid) by heating on a hot plate for ten minutes. 
The extracted pentachlorophenol in alcohol was 
filtered through WhatmaJUl filter paper No. 41. For 
complete extraction of pentachlorophenol this opera
tion was repeated two times. Finally tho volnme 
wa~> made upw 100 ml by evaporation of alcohol or 
less if the concentration of pentachlorophe-nol il'l l<'ss 
than two miligrams. 

Chromatographic plates (20 X 20 <'m) were p1eperoct 
by pouring a slurry of silica gel of particle siz<> 75U 
(calcium sulphate 13.0 pPrcent) in distiJied water 
containing 1 percent oxalic acid on glaHs plates. The 
plates were left at. room temperature ovomight aml 
activated at ll0° for I hr; the average coatings of 
silica gel was 50 mgjcm2• 

Different formulations have been de~cribed in 
various standards to increase fungicidal activity 
of preservatives by incorporating of other chemicals 
e.g. zinc and copper naphthenates, disodium acta
borate and Y-benzene hexachloride along with penta
chlorophenol. Fire retarding agents such aR zinc, 
chromium salts and diammonium phosphate · are 
also used together with pentachlorophenol for the 
treatment of plywood. It has been observed that 
during extraction of pentachlorophenol with organic 
Rolvent, some phenolic compounds of wood and other 
preservatives are also extracted, therefore, it is not 
possible to estimate pentachlorophenol from treated 
wood without the separation of other preSI:'XVatives 
by direct method as described earlier. The method 
described in BWPA standard 7 which involves 
refluxing and steam distillation to separate penta
chlorophenol from treated wood is time consuming. 
The lower chlorophenols and other steam volatile 
phenolic compounds of wood extractives are also 
not separated by this method. Very recently 
Williams8 have described a method for the extraction 
and determination of pentachlorophenol from soft
wood and preservative soJmions. He has separated 
pentachlorophenol from wood extractives and chloro
phenols by absorption onto Bio-Rad AG-2-X-8 anion 
exchange resin and estimated spectrophotometrically 
with 4-aminophenazone. 

The extracted (0.5 ml to 1.0 ml) solution of penta
chlorophenol was spottrd on silica gel plate. The 
chromatogram was developed in henz<"ne solvent till 
the solvent fronlj had advanced upto 15om. The 
plate was dried at room temperattU'e and the presence 
of pentachlorophenol identified as orange colour 
spots by spraying hot concentrated nitric acid with 
glass automizer. The R1 value was ctet.ermined by 
measuring the lengths of solve-nt front and the posi
tion of the orange colour spots of pentachlorophenol. 
The spots were scrapped off with a spatula and ex
tracted thoroughly with benzene. This operation was 
also done with Rtandard solutions of pentachloro
phenol. 

In the present communication we have described 
a more simple method for the separation of penta
chlorophenol from other preservatives and wood 
extractives and its colorimetric determination. Penta
chlorophenol is extracted from wood shavings with 
ethyl alcohol and glacial acetic acid miX'htre (90 ml+ 

Benzene solvent was evaporated by J1.eating on 
water hath. Dried pentachlorophenol was trcatoo 
with 0.5 ml of concentrated nitric acid and heated 
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on "\\&tet bath for two minutes. Tt wa.<~ then <,OOlcd 
and fow- drop.<;~ of saturated solution of urea ancl 
10 ml of saturated ammonium acetate solution wer<> 
adiled (pH 7-7.5).* To this solution 3 ml of 0.5 
p~reent tetrabo.se solmion was added and the preoipi
tate was dis.<Jolved in 3 ml of glacial acetic acid. 
This sollttion ofbluish green colour was :filtered through 
'vnatmann filter paper No 41 and optical deusity wa.~ 
measu.red at 640 mp wit-11 a colorimeter. The results 
are tabulated below. 

Pentoohlo- Pentoohlo-
rophenol Optical rophenol Optical 

Rl.Xo. standsrd density from treated density 
solution a.t 600ffiJt wood at 600mJ' 

• 
1. 1.25 mg (} 22 1.25 mg 0.23 

2. 2.00m~ 0.36 2.00 mg 0.35 

3. ~.50mg 0 44 2.50mg 0.46 

4. 3.00 mg 0.55 3.00 rog 0 53 

Standard solution of pentachlorophenol was pre
pared by dissolving 0.5 g of pul'e pentachlOl'ophenol 
in 100 ml of pure ethyl alcohol. 

0.5 ml of abo,·e solution a 2.5 mg of PCP. Cali
bration gx a. ph was plotted with optical den~ities 
against different conoontratioru~ {in mg) of standard 
solution of pentachlorophenol. 

Results and Discussion 

It has been ob.sarved that oxidized p.·nta.chloro
phf>nol forms green colour solution or precipitate 
with tetraha.so (tetra methyl pp' rlia.mino diph.enyl 
methane) in presence of wood extractives and oth<'r 
preserra.tives. Deters,s and Petrowitz,9 have rt><
ported the separation of llenta.chlorophenol from 
other lower chlorophenols by thin layer chromato
graphy tec-hnique. W"<' hM·e oh~<>r·ved that }X'nta-

* Tetra. base solution was prepared by dissolving 5.0 g of 
tetram&thyl p-p' diamino diphenyl methane and 20 g of 
citrir acid in 20 ml of watc>r and then diluted to 1000 rol. 
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ohlorophenol can also be separated from wood extrac
tive~ and other preservatives by this technique. It 
has been found that pentachlorophenol after separa
tion from wood oxtract,ives and other preservative!! 
hy thin layer chromatography method, forms beauti· 
fu1 orange colour spots with hot concentrated nitric 
acid on silica gel plate d.ue to its oxidation to chlo.ro
nil. The formation of chloronil as oxidation produoo 
of pentiachlorophenol with hot nitric acid !las been 
reported by Giese and Dechmann12• Th,ese orange 
colour spots when extracted and treated with tetra
methyl p-p' diamino diphenyl methane in presence 
of ammonium acetate (pH 7-7.5) forms a bluish green 
eolour solution and not green colonr as in the presence 
of impurities. The R1 value wa.s calculated for penta
ehlorophenol and found to be 0.68 where as for 
inorganic preservatives it is less than 0.05. Wood 
extractive forms brown spots within the area of two 
ems. at the bottom on the silica gel plate. The 
results of pen tar hlorophenol extracted from the 
treated wood arc quite similar to that of standard 
solution. This method is applicable for the determi
nation of pentachlorophenol in treated wood within 
tho ra11ge of 1.25 mg to ~.5 mg of pentaehlorophenol 
for good results. 
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