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Be it known that I, Wiiiam J. Houen, a
citizen of the United States, residing at: To-
ledo, in the county of Lucas and State of
Ohio, have invented certain new and useful
Improvements in Processes of Producing

Terpenes from Wood, of which -the follow-

ing is a specification. _ -
My invention relates to a process for the
extraction of terpenes from resinous wood,

~and has as its object the production of said
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terpenes by a method much more expeditious
and economical than any process heretofore.

- My invention will now be fully set forth | p
and . particularly pointed out in the claims,

reference béing had to the accompanying
drawings forming part hereof, and 1illus-
trating a suitable apparatus for carrying out
the process. | | |

The resinous wood, such as stumps, roots,

slabs, mill waste, fallen and standing timber,
is first reduced to small pieces by chipping,
“shaving, or any of the usual methods of thus

preparing wood.
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- the action of steam.
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The invention involves a process whereby
the wood is treated with a solution of so-
dium sulfid to neutralize the resinous and

‘other organic acids, and to open the wood

cells by dissolving the intercellular adhesive
matter. The terpenes are thus enabled to
freely escape when the wood 1s subjected to
_ Reducing the wood to
chips not only allows the sodium sulfid to
penetrate the wood cells, but enables the ter-
penes to readily volatilize from the wood, as
will appear from the explanations following.

The terpenes exist 1n the resinous wood to-
gether with resinous acids as an oloe-resin,
from which the terpenes are volatilized at
temperatures ranging from 155 to 185 de-
grees C. However, they have the property
of distilling with steam, as has also a heavier
oil, native to the wood, boiling between 185
and 250 degrees C., and known to commerce
as “pine o0il.” While the terpenes distil

‘with steam of a temperature of about 100

degrees C., the pine 01l requires a somewhat
oreater degree of heat. It 1s impossible for
steam to completely penetrate the pores of
the wood when the same 1s in large pieces.
The wood must be reduced to chips in which
condition each chip may receive a thorough
steaming and the terpenes and pine oil dis-
tilled from the same.

1 placed in.digester or retort “D,” through
3.7 Valve “E” 1s provided at the
top of the digester, said valve being connected

door *S.”

{

| with pipe “M,” which leads to condenser

60

I “T.” Sodium sulfid liquor is now allowed

to enter the digester by opening valve ™ J.”
The amount of sodium sulfid 1s largely de-
termined by the resinous character of the
wood, that 1s. the solution should contain
| just enough sodium sulfid to neutralize the
resinous and other organic acids. Ifor the
| treatment of ordinary “light wood” and
stumps of the Pinus autralis (long -leat
ine) and Pinus resinosa ait (Norway
pine) about 150 pounds of sodium sulfid for
every ton of wood treated, 1s suflicient.
Less of the sodium sulfid is required for
most other species of pines, firs, and other
coniferous woods. The sodium sulfid should
now be made into about a one per cent. solu-
| tion. It will be noted that the solution 1is
| not of sufficient strength to pulp the wood,
as the sulfid salt will be exhausted 1 the
neutralization of the wood acids. "Jhis lig-
| uor neutralizes the resinous acids contained
in the oleo-resin, such as abietic, pinic, pi-
marie, svlvie, and colopholic acids, the re-
action heing as follows:

CyoH,,0,+N2,8=Na,C,,H,,0,+H,S

| The dissolving of these resinous acids and
| other gelatinous gums of- an aeid character,
forming the intercellular "adhesive matter,

| opens the wood cells and permits the free

| escape of the terpenes when steam 1s now
applied by opening valve “A.”

The terpenes distil with the steam for rea-
sons aforesaid, and escaping through pipe
“M?” are condensed together with the steam
in condenser “ T ” and then collected. '

It 1s well to carry a digester pressure of
about 40 pounds, as this will ihsure rapid
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penetration of the wood cells by the sodium -

sulfid liquor, and hence hasten the complete
extraction of the terpenes from the wood.

A boiler pressure of fifty pounds 1s car-

| ried, as steam of this pressuve is 6f sufficient

temperature to extract all the pine oill. A

|

boiler pressure. much greater than this

should be avoided. as the steam will have a
temperature sufficient to cause the terpencs
to change into inferior bodies. '
are all isomerids of the formula C, H,,,
| and change from one class into another

After the reducing of the resinous wood | with slight provocation. Turpentine iscom-

.to chips, for reasons aforesaid, they are | posed mostly of pinene, boiling at 156° C.

The terpenes
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. When subjected to a much greater heat

these terpeues change into dipentene, also a

. terpene, buf having a boiling point of 178° C.
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Consequently 1t 1s of importance to avoid

steam of high pressure and necessarily of
high temperatule
The steaming of the chips is continued

time. The liquor 1s now drained off and re-

- covered as follows, when 1t may be used

again on subsequent charges of wood.

Advantage is taken of the fact that sul- :

fate of soda 1s reduced to sulfid of soda in
the process of’igniting sulfate of soda with
the evaporated liquor containing the organic
matter dissolved from the wood. Conse-
quently sodium sulfate 1s added to the

“spent” liquors to provide for the loss of
soda occasioned In extracting the terpenes.
The liquor is now evaporated to the desired

 density, the evaporated. lyes mixed with
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pine o1l, the chemistry

" limestone and coal-dust, and after drying,

the mass 1s 1gnited, Whereby the sulfate of
soda 1s reduced to sodium sulfid.

It will be noticed that sodium sulfate sup-
plies all loss of soda, and being an exceed-
ingly cheap commodity, makes a very eco-
nomic method of extracting terpenes by a
chemical method. The oil resulting from
this treatment 1s entirely of different char-
acter from that produced by treating resin-
ous wood with a sulfite solution, such as is

used in the manufacture of wood pulp- by

the sulfite process.
In my process the resulting crude oil con-

sists of about eighty-five per cent. terpenes,
boiling between 155 C. and 185° C., the re--

maluder being an o1l known to commerce as
of which is little

known. This o1l boﬂs between 185 and 250°
C., and can, of course, be readily separated

,_ - February 6, 1903, page 223).
~ until the extraction of the terpenes 1s com- |
pleted. This requires about two hours
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fmul the terpenes by fractional distillation.
‘However, the oil resulting from the treating

of resinous wood Wlth the ordluary pulpmg 45

sulfite liquors, that is, the bisulfite of lime
and magnesia, does not consist of terpenes,
but of cymene, (see Paper Trade Journal of
This 1s due
to the oxidation of the ter penes by the bi-

sulfite liguors.
ber of the benzene series of hydrocarbons,

and is in no sense a terpene. It boils at 175
to 176° C.

Cymene does not absorb oxycreu on ex-
posure to air, as do the terpenes, which grad-

ually become viscid and ultimately resinous. -

It 1s this property which gives the terpenes
their pecuhar v ulue——-uot shared by cy-

mene—to the painter and varnish maker,

since the terpenes act as an oxygen carrier
to the dryving oil, and the resin formed acts

as a binding material for the plgments with

which 1t 1s mlxed
What I claim 1s:

1. The method descubed which couSiSts

o0

Cymene, CmHH, 1S a mem-
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in treating resimmous wood with sodium sul-

fid to neutralize the resinous acids of the
wood and dissolve the non-cellulose constit-

uents thereof, and then whtlllzmtr the tel-'-

penes with steam.

2. The method described. wluch consists

1In treating resinous wood with a weak solu-
tion of sodium sulfid to neutralize the resin-
ous acids of the wood and disselve the non-
cellulose constituents thereof, and then vola-

tilizing the terpenes with steam

i

In testimony whereof I affix my 51gnature,
1N presence of two witnesses.

WILLIAM J. HOUGH

Witnesses:

R. Peare HErriCE, .
Frank J. KeNT.
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