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Summary

Uninfected and mold-infected, jack pine and longleaf pine posts, about 4 inches
in diameter, were treated by the conventional hot-and-cold bath method and by a
boiling-in-water adaptation. Treating schedules used varied from 1 to 3 hours
in the hot bath and from 1/2 to 2 hours in the cold bath. Uninfected posts of
both species showed low retentions and limited penetration of preservative when
given a hot bath in either medium for 1 hour and a cold bath for 1/2 hour. When
the hot bath in either medium lasted 1-1/2 hours and the cold bath 2 hours, pre-
servative retention was more than adequate and penetration was satisfactory, ex-
cept in jack pine treated in water. Mold infection caused excessive retentions
of preservative in posts of both species, and preservative penetrations usually
approached 100 percent of the sapwood thickness regardless of the heating me-
dium. The use of water in the hot bath contributed to lower preservative re-
tentions and penetrations than those obtained with the conventional hot-and-
cold bath process, particularly with short schedules on uninfected posts of both
species. However, this method has merit when used with carefully selected
schedules and especially as a means of reducing excessive preservative reten-
tions in infected posts.

Introduction 

The boiling-in-water method of treating fence posts was developed at the Univer-

sity of Georgia.? It is an adaptation of the hot-and-cold bath method in which
water is used instead of preservative as the heating medium. The fire hazard

Maintained at Madison, Wis., in cooperation with the University of Wisconsin.
?White, H. D., and Dixon, R. D. The Boiling-In-Water Method of Treating South-

ern Yellow Pine Fence Posts. Bulletin of University of Georgia, volume
XLIX, No. 8, February 1949.
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is thereby reduced, and there is no loss of costly preservative due to evapora-

tion during the heating period. White and Dixon reported that retentions of
a 50/50 solution of coal-tar creosote and No. 2 fuel oil during the cold bath
averaged 8.8 pounds per cubic foot and that good penetrations were obtained in
air-seasoned southern yellow pine. Retentions averaging 7.9 pounds per cubic
foot with good penetrations also were reported in air-seasoned southern pine
posts treated with copper naphthenate solution. In another investigation,

Neubauer and Grah reported that because the weight of water absorbed during
heating was greater than the weight of oil absorbed during the cold bath, rel-
atively low oil retentions resulted in 2- by 2-inch air-seasoned redwood grape
stakes.

In previous work at the Forest Products Laboratory on 2- by 8-inch, sound south-
ern yellow pine lumber, a water solution of zinc chloride used in hot-and-cold
bath treatments had been found less effective as a heating medium than air,
steam, or creosote. This work showed that, with water as a heating medium and
with the schedules used, preservative penetrations were poor and preservative
oil retentions averaged less than 3 pounds per cubic foot. The question was
raised, however, whether these results with lumber were applicable to fence
posts. There was also the question, to what extent might mold infection in-
fluence the results on pine posts? Such infection is common on round stock of
the southern pines, and high absorptions of either water or preservative can

normally be expected in infected pine posts.1 2

The experiments described in this report were undertaken to compare the pene-
tration and retention of preservative in uninfected and infected pine posts
treated by the conventional hot-and-cold bath process and by its adaptation
utilizing water as the heating medium.

Experimental Methods 

Post Material 

Jack pine (Pinus banksiana), a hard pine indigenous to the Lake States and
longleaf pine Pinus palustris), native to the Southern states, were selected
for the investigation. Sixty posts of each species, 7 feet in length and from

•Neubauer, L. W., and Grah, R. F. Absorption Rates of "Penta" by Various spe-
cies of Wood. Agricultural Engineering, Volume 34, No. 8, pp. 534-537, 544,
August 1953.

Lindgren, Ralph M. Permeability of Southern Pine as Affected by Mold and
Other Fungus Infection. American Wood-Preservers' Association Proceedings,
1952, pp. 158-168.

Blew, J. O. Treatability of Southern Yellow Pine as Influenced by Fungus In-
fection. Journal Forest Products Research Society, Vol. II, No. 3, Sep-
tember 1952, pp. 85-86.
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3 to 5 inches in top diameter, were used. Thirty posts of each species were
air seasoned in open piles to avoid mold infection. The remaining posts were
sprayed with a sodium fluoride solution before they were seasoned to encourage
the grouth of Trichoderma mold.

The longleaf pine posts were procured through the cooperation of the Southern
Forest and Range Experiment Station of the Forest Service, New Orleans, La.
They were cut during the first week in November 1953 from an even-aged stand
on the Harrison Experimental Forest, Saucier, Miss. They were peeled by hand
the same day they were cut, and immediately thereafter 30 posts were sprayed
with a 1.5 percent solution of a proprietary stain and mold control product re-
ported to contain 50 percent of sodium pentachlorophenate, 1.56 percent of ethyl
mercury phosphate, and 48.44 percent of inert compounds. The posts were then
open piled in an open shed for air seasoning. Despite the precautions taken to
prevent fungus infection in the posts, evidence of slight mold infection was
found on the surface of 5 posts at the time of treatment.

A second group of 30 longleaf pine posts was sprayed with a 4 percent solution
of sodium fluoride to encourage growth of Trichoderma mold. They were then
bulk piled under a tarpaulin for about 3 weeks, after which the mold-infected
posts were open piled in an open shed air seasoned for approximately 7 months.
After seasoning, all posts were shipped to Madison, Wis., where the infected
and uninfected posts were kept in separate open piles until treatment was
begun.

The jack pine posts were cut on November 16, 1953, from an even-aged stand near
Adams, Wis., and were trucked to Madison the same day. The following day 30
posts were peeled by hand and sprayed with a 3 percent solution of sodium flu-
oride. These posts were stored for 4 weeks in a bulk pile covered with a tar-
paulin in a room maintained at 80° F. and 97 percent relative humidity, to en-
courage growth of Trichoderma mold. The posts were then stored for 1 month in
a room, maintained at 80° F. and 80 percent relative humidity, to permit some
seasoning, yet allow time for the mold to penetrate the sapwood. The posts
were then open piled outdoors, under covers, for more rapid seasoning. The re-
maining 30 jack pine posts were peeled November 18 and 19, 1953, and open piled
outdoors, under cover, for air seasoning. At the time of treatment, a slight
amount of blue stain was noted in 7 of these posts.

The Trichoderma-infected and uninfected posts of each species were divided into
6 sets of 5 posts each. In making this selection, the posts weresegregated into
diameter classes from which the treatment groups were randomly selected.

Just before treatment, the average moisture content of all posts was determined
with a resistance-type electrical moisture meter. The infected longleaf pine
posts were found to contain about 5 percent more moisture than the other groups.
These posts were therefore stored indoors at room temperature for 1 week after
which all were again tested. When the meter electrodes were driven 1-1/2 inches
into the wood, the moisture readings of all posts averaged from 13 to 15 per-
cent. The average period of air seasoning and storage of the posts was about 9
months. All posts were trimmed to a uniform length of 6-1/2 feet before treat-
ment.
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Preservative 

Coal-tar creosote was used as the heating medium in the conventional hot-and-
cold bath treatments, and a solution of equal parts by volume of coal-tar cre-
osote and No. 2 fuel oil was used in the cold bath of all treatments. The
coal-tar creosote was taken from Forest Products Laboratory stock which con-

formed to AWPA Standard P 1.
6
 The No. 2 fuel oil was purchased from a local

supplier and conformed to the requirements of Commercial Standard 12-48.1

Post Treatments

The treatments were started July 20 and completed August 4, 1954. The posts
were submerged horizontally in the heating medium or preservative. Five in-
fected and five uninfected posts of each species were treated by the conven-
tional hot-and-cold bath method and by the boiling-in-water adaptation. Hot-
bath and cold-bath schedules used are shown in table 1. The temperature of
the water or creosote used in the heating bath varied from 210° to 212° F.
The starting temperature of the cold bath varied from 85° to 93° F.

Individual posts were weighed before treatment, after the hot bath, and after
the cold bath to determine the absorption of water or coal-tar creosote during
the hot bath and of creosote-fuel oil solution during the cold bath. Less than
a minute was required to weigh the individual posts after the hot bath and trans-
fer them to the cold bath.

Twenty-four hours after treatment, the posts were sawed in half longitudinally
and surfaced. Sapwood depth and preservative penetration were measured immedi-
ately on opposite sides of each post section at the groundline, 24 inches from
the butt end.

Results of Treatment 

The data on average penetration and average retention of preservative for the
test variables are presented in table 1. Representative preservative penetra-
tions are shown for jack pine posts in figure 1 and for longleaf pine posts in
figure 2, and data for these posts are given in table 2. These data show that
penetration of preservative and absorption of water and preservative were in-
fluenced by the condition of the wood, the treating schedule used, and the
heating medium. Standard pressure treatments for posts require a minimum re-
tention of 6 to 7 pounds per cubic foot for creosote or creosote-petroleum
solutions, and a minimum penetration of 85 percent of the sapwood, or 2.0 inches
in southern pine and 1.5 inches in jack pine.

.American Wood-Preserver's Association, Manual of Recommended
for Creosote, P 1.

lUnited Stated Department of Commerce, Commercial Standard CS
Oils, Effective date Sept. 25, 1948.
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With the treating schedules used, penetrations of 85 percent or more of the sap-
wood were obtained only with the 1-1/2 hour hot bath with creosote and the 2-
hour cold bath with creosote-fuel oil solution in the uninfected jack pine posts.
With this schedule, however, total preservative retention averaged 13.5 pounds
per cubic foot. Average penetration dropped to 61 percent of the sapwood depth
and average retention dropped to 8.0 pounds per cubic foot when the same sched-
ule was used with water as the heating medium. When the shorter treating sched-
ule was used, posts heated in either creosote or water retained less preserva-
tive than required for commercial pressure treatment, and sapwood penetration
was reduced to less than 85 percent. No increase in retention or penetration
resulted from longer treating schedules for uninfected jack pine posts heated
in water.

In the uninfected longleaf pine posts more than 85 percent of the sapwood was
penetrated with a hot bath of 1-1/2 hours in either water or creosote, followed
by a cold bath of 2 hours. Preservative retentions with this schedule were
above the commercial level. Uninfected longleaf posts given a 3-hour hot bath
with water and a 2-hour cold bath averaged 8.8 pounds per cubic foot in pre-
servative retention without a significant reduction in penetration.

In the treatments of mold-infected posts, 85 percent or more of the sapwood of
jack pine was penetrated, as were all the longleaf pine posts except those
treated according to schedules that involved heating in water or creosote for
1 hour followed by a cold bath of 1/2 hour. In all treatments of mold-infected
posts, total preservative retentions greatly exceeded commercial requirements
for pressure treatment.

Uninfected posts of neither species absorbed more than 2.5 pouhds of water per
cubic foot during the heating period. Infected jack pine posts absorbed from
9 to 15 pounds of water per cubic foot, and longleaf pine 8 to 12 pounds. De-
spite these heavy absorptions of water, the infected posts of both species ab-
sorbed from about 11 to 20 pounds of creosote-fuel oil solution per cubic foot
during the cold bath. The water was confined mostly to the outer 1/4-inch
shell of uninfected posts but usually penetrated 1/2 inch or more into infected
posts. In a few posts, wet pockets in the sapwood were not penetrated with
preservative.

Conclusions

1. In ininfected jack pine and longleaf pine posts treated by the hot-and-cold
bath method with a 1-hour hot bath and a 1/2 hour cold bath, preservative reten-
tions and penetrations were below those normally specified for pressure-treated
fence posts. Preservative retentions and penetrations obtained with water as
the heating medium were approximately one-half those obtained with creosote as
a heating medium. With a 1-1/2 hour hot bath and 2-hour cold bath, there were
smaller differences in the results obtained with water and with creosote as the
heating medium. With either medium, retentions were above the commercial level
when 85 percent or more of the sapwood thickness was penetrated.
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2. Longleaf pine posts without mold infection showed penetrations and retentions
approximating recognized standards when heated 3 hours in water and then given a
2-hour cold bath. Penetration of the sapwood was appreciably lower, however,
with a 3-hour hot bath in water and 1-hour cold bath. Uninfected jack pine posts
treated with these schedules showed retentions and penetrations below recognized
standards for pressure treatment.

3. Preservative penetrations in mold-infected jack pine and longleaf pine posts
were for the most part good, although retentions were considerably higher than
those used commercially. The use of water as a heating medium helped to reduce
retentions in the mold-infected posts.

4. The results of this investigation indicate that the heating-in-water adapta-
tion of the hot-and-cold bath method may have merit, if used with carefully
selected schedules, for the treatment of longleaf pine and jack pine posts, par-
ticularly those with mold infection, which are likely to show excessive preser-
vative retentions when treated by the conventional method. However, care is
necessary in the use of this method because it may reduce preservative reten-
tion and penetration to an objectionable degree, particularly in uninfected
posts. Such care should be extended to the selection of wood of uniform size
as well as to the use of a suitable treating schedule.
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Table 2.--Data on treatments given representative ,Jack pine and
longleaf pine posts shown in figures 1 and 2 

Post :Condition :
No. :

:Retention: Sapwood :Penetration
: of pre- :depth 24 :of preserva-

:Cold bath:servative: inches : tive 24
:from butt:inches from

Hot bath

Treatment

	

:Coal-tar: Water :Coal-tar : 	 end	 : butt end
:creosote:	 :creosote :

No. 2	 :
:fuel oil : 

: Hr. Hr.	 Hr.	 : Lb. per :
: cu. ft. :

In.	 In.

JACK PINE

JT-22:Infected : 	 1
JT-18:Infected •	
JS-22:Uninfected: 	 1
JS-21:Uninfected•	
JT-5 :Infected : 1-1/2
JT-2 :Infected •	  1-1/2 :
JS-19:Uninfected: 1-1/2 	
JS-4 :Uninfected •	  1-1/2 :

LONGLEAF PINE

LT-24:Infected :	 1	 •	 •	 1/2	 : 16.6
LT-6 :Infected •	 •	 1	 :	 1/2	 :	 9.5
LS-22:Uninfected:	 1	 •	 •	 1/2	 :	 3.7
LS-29:Uninfected •	 	 1	 :	 1/2	 :	 2.1
LT-11:Infected : 1-1/2 •	 •	 2	 : 26.5
LT-2 :Infected •	 • 1-1/2 :	 2	 : 18.2
LS-1 :Uninfected: 1-1/2 •	 •	 2	 : 17.2
LS-19:Uninfected •	• 1-1/2 :	 2	 :	 9.6

•

	 •	 1/2	 : 25.0
1	 :	 1/2	 : 14.0
	 •	 1/2	 :	 6.1
1	 :	 1/2	 :	 2.1

2	 : 26.3
2	 : 17.7
2	 : 13.0
2	 :	 5.1

	

1.72 :	 1.50

	

1.40 :	 1.38

	

1.54 :	 .82

	

2.01 :	 .39
	1.33 : 	 1.45
	1.42 : 	 2.34

	

1.76 :	 1.44

	

1.80 :	 .98

	1.88 : 	1.49
	1.89 : 	 1.00

	

1.98 :	 .50

	

1.78 :	 .32
	1.82 : 	1.82
	1.58 : 	1.74
	1.93 : 	 1.88
	2.12 :	 2.12
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Figure 1. --Preservative penetrations in jack pine post sections treated
by the hot-and-cold bath and its boiling-in-water adaptation. Treating
data for individual posts are given in table 2.
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Figure 2. --Preservative penetrations in longleaf pine post sections treated
by the hot-and-cold bath and its boiling-in-water adaptation. Treating
data for individual posts are given in table 2.

Z M 97154 F


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

