
i_ i _I_ °_,,_i_i__I_......._*_,_i_i__i °_'_ _ _ ___ _............

__ _:'_____ _|: .. SOUTHERN FOREST EXPERIMENT'_TATI_H

NOV1 197S uB.ARr

'°".......... :'........... RESEARCH NOTE NC-191

NORTH CENTRAl. FOREST EXPERIMENT STATION, FOREST SERVICE--U.S. DEPARTMENT OF AGRICULTURE

" ' Folwell Avenue,

• _ /', _) _

"/_W - " HOWTO DETERMINE

197.5

__) _]'_' " POLYETHYLENE GLYCOL l,O00 CONTENT IN TREATED WOOD

• Howard N. Rosen, Research Chemical Engineer

Forestry Sciences 5aboratory
" Carbondale, Illinois .

•ABSTRACT.--An experimental technique using TECHNIQUES
water extractlon for evaluation of the con-

tent of polyethylene glycol of molecular The samples consisted of 18 wafers

, weight 1,000 in wood where the ovendry each of yellow-poplar (_i_ode_on
weight of the untreated wood ls not avall- b_zp_e_ L.) sapwood and black oak

able was shown to be applicable for PEG- (_ero_s veluti_ L.) heartwood, 2.5 by

treated black oakand yellow-poplar. 2.5 by 0.4 cm along the,graln. These were
ovendrled and welghed: thelr welghts

ranged from approximately I to 2 gm.

OXFORD: 842.2. KEY WORDS: extraction,

resln, 5iriodendron tulipifera, _uercus Twelve wafers of each specles were
_elutina. treated wlth a 50 percent aqueous PEG

solutlon using a full cell method. The

samples were ovendrled agaln, rewelghed,

and the percent PEG calculated by dlrect

PolYethylene glycol of molecular weight welght (table i).
_00 (PEG) Is used to improve the d_menslonal

• Stabi!lty Of wood (Mitchell 1972, Stamm 1959). The extraction method used was similar

'Its content and distribution in treated wood to one described by Brownlng (1957). Each

ls of interest so that the effectiveness of wafer was flrst cut lnto shavlngs whlch were
., treatments can be evaluated. If the ovendry ovendrled for 4 hours at 102 = C. Ovendry

we!ght of the wood before treatment is not weights were made in airtight weighing hot-
known, PEG content can be determined using tles, after which the shavlngs were trans-
elther water extraction (Moore and Johnson ferred to cellulose extraction thimbles.

1967) or a gravimetrlc or colorlmetrlc method The thimbles were placed'in a Soxhlet ex-
based on PEG reaction to the heteropoly tractor (85 ml capaclty equlpped wlth an
sllicotungstlc and phosphomolybdlc acids Alllhn condensor) and attached to a 500 ml
(Shaffer. and Crltchfleld 1947). However, flask half filled with distilled water.

the presence of water solubles in the wood The shavings were extracted for 16 hours.
confound the PEG analysis by extraction. . :
The object of this note ls to demonstrate

how the PEG content of wood, even wlth sig- The shavings then were ovendrled for
nlf_cant water solubles, can be evaluated 4 hours whlle stlll in the thimble after

when the ovendry welght of the wood before which they were transferred to welghlng
treatment ls not known, bottles.
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Table 1,--Comparison of PEG content by The dowel was cut into eight sections

direct •weight and water extraction and separate percent PEG determinations
_ methods were made on each section. The percent

(I_ percent) PEG for the entire sample was based on a
weight average for the eight sections;

Wafer : Yell°w-p°plarl :wafer: Black oak2 sum of the weights times percent PEG
No. • :Direct:_ : .Direct:_

:weight:Extraction No. weight Extraction divided by the sum of the weights of the: sections.

i 83.9 82.9 13 18.0 17.1

2 78.6 80.3 14 19.8 20.6 The percent PEG (weight of PEG per
3 75.3 75.2 15 21.2 21.6

unit weight of dry wood with water solubles4 74.8 76.4 16 20.2 21.3
5 83.1 81.8 17 19.0 18.4 multiplied by I00) can be calculated using
6 760 - 75.2 18 21.4 21.6 either of the following equations:
7 78.6 77.9 19 18.6 17.3

8 74.0 74.8 20 24.7 25.2 Percent PEG=I00(W- Wo)-(percent S)(W) (i)9 81.4 78.7 21 24.6 23.6
I0 82.i 81.0 22 23.I 21.4 W O
ii 81.7 79.8 23 23.6 21.8

12 83.0 82.1 24 22.0 20.6 Percent PEG=I00 We-(percent S)(W). (2)
'i Water solubles content of 2.8 percent based W-W

on six replicates, e
2 Water solubles content of 4.8 percent based

on six replicates. Where W is the ovendry weight of treated

wood, W o is the ovendry weight of extracted

wood, and We i_ the ovendry weight of all
The water remaining in the flask and

extract (water solubles and PEG).
Soxhlet extractor was poured into evapo-

rating dishes (50 ml disposable aluminum

dishes are convenient), evaporated to Theoretically, equations i and 2 should

dryness at 80 ° C or less to avoid splat- give equal results of percent PEG because

tering, and dried for i hour at 102 ° C W=W +W , but experimental error will cause

before obtaining the weight of extract, sli_htedifferences in the values. The

percent PEG was calculated by averaging the

The extract of the PEG-treated samples results of both equations. Good experimen-

was comprised of PEG as well as water tal technique should give percent PEG

s01ubles. Therefore, the remaining untreated values by equations i and 2 Within i percent

wafers of each specie were extracted in the of each other.

same way as the treated wafers to determine
a correction for the water solubles.

RESULTSANDDISCUSSION
The percent water solubles (percent S)

was calculated by two methods: (i) by The PEG concentrations determined using

dfviding the weight of the solubles by the the water extractive method compared favor-

initial weight of the wood multiplied by ably to those derived by the direct weight
100 and (2) by dividing the difference method (table l). The difference in the

• between the initial and extracted weight means was not significant at the i0 percent

' of the wood by the initial weight of the level for either yellow-poplar or black

wood multiplied by i00. Ideally, the two oak. A PEG content of 83.8 percent by

results shouldhave been the same for the direct weight compared favorably to 81.4

same Sample, but experimental error caused percent by extraction for the dowel.

some differences. We averaged the two Equations i and 2 gave a percent PEG dif-

values to determine percent S. However, ference of less than l percent in 27 of the
the differences were so small that we could 32 extractions.

have used either value just so we were

consistent in using method i or method 2. Although determination of PEG by direct

• weight is easier to evaluate than by water

A treated dowel (yellow-poplar 3.6 cm extraction, the direct weight method is not

in diameter and 5.0 cm along the grain practical because PEG is usually incorpora-

weighing approximately 26 gm) was used to ted into green wood; thus, the ovendry

show how percent PEG can be determined on weight of the wood is not known. The water

samples too large to fit in one Soxhlet extraction method is also useful in deter-

extractor, mining PEG distributions by selectively
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