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Figure 2.--Spring-type deflection thermo-
gravimetric balance and recording

equipment. Furnace shown in lower
left and x-y recording equipment
in upper right. (M 117 357)

furnace of a thermogravimetric balance (fig. 2)
that controlled the rate of heating and provided
recording equipment., Analyses were made in an
inert helium atmosphere to represent the pyroly-
sis condition and in an oxidizing oxygen atmos-
phere to represent combustion,

Samples

Previous investigations (6, 18) showed that in
addition to the size and mass of the holder,
particle size, packing density, and specific heat
of the samples could greatly influence DTA
because of the effect on heat transfer to the
interior of the samples and the escape of volatile
products, To minimize the effects of mass and
particle size, 20 to 100 milligram samples cf
ponderosa pine sapwood (40-mesh maximum),
cellulose (Whatman cellulose powder, 99.3 per-
cent cellulose), and lignin (sulfuric acid proceesed
from spruce) were used,

Chemical treatment,--The samples weretreat -
ed with chemicals by piacing them on a glass

filter, by washing repeatedly with an aqueous
solution of the chemical aided by the application
of vacuum, and then by drying and conditioning
at 27° C. and 30 percent relative humidity.

The treatments were made so that the anhydrous
retention of the following chemicals was 2 per-
cent by weight for the pyrolysis samples and
2 and 8 percent by weight for the combustion
samples:

Sodium tetrahorate decahydrate

T . o
(l\azB407 101{2 )

Potassium bicarbonate (KHCOa)
Sodium chloride (NacCl)

Aluminum chloride hexahydrate
(AlCl3 * 6H 20)

Monoammonium phosphate (NH 4l*l 2PO 4)

These chemicals were also included in the
previous investigation (17) on the pyrolysis and
the combustion reactions by dynamic thermo-
gravimetry, These .alts were selected to
represent both effective and ineffective fire
retardants for wood and also different thermal
decomposition classes for effect on volatilization
of wood at 250° and 400° C. (7).

Combustion samples were also prepared with
2 and 8 percent retention by weight of boric
acid (HaBoa) and at 8 percent retention by weight

of disodium phosphate (Na2HP0 4), ammonium
sulfate (NH 4)250 4). and ammonium pentaborate
octahydrate (NH 41350 8 8H20).

The low concentration of 2 percent was selected
as a level iow enough to modify the pyrolysis
reactions of wood and its components, yet not
s0 high that the thermal reactions of the chemicals
thernselves might mask other reactions,

Experimental aratus

A spring-type deflection thermogravimetric
balance, the ®“Thermograv® (fig. 2), made by
the American Instrument Company and used in
previous TGA (thermogravimetric analysis) of
the decomposition of wood, celiulose, and lignin


















































































FPL 82

The FOREST SERVICE of the
U. S. DEPARTMENT OF AGRICUI TURE
Is dedicated to the principle of mul-
tiple use mancgement of the Nation's
forest resources for sustained yields
of wood, wcter, foroge, wildlife, and
recreation. Through forestry research,
cooperction with the States and private
forest owners, and management of
the National Forests and Natlenal
Grassiands, it strives — as directed
by Congress — to provide increasingly
greater service to o growing Nation.
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