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- combustion being carbon dloxld and water.'
There is not a true combustion in this im-
proved process, but a complex chemical reac-
tion in which heat is evolved, bemcr in emount;
‘erent from. the heeb of a true
combustion, but bearlnﬂr & constant ratio to it. -
‘Thus if ¢ is the heat of ordinary combustion

30
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To all whom it maz I COTLCETTh?

Beitknownthat I, SAMUEL W. PARR a Citi-

zon of the United Sta,tes residing at Urba,na,

‘in the county of Chempalo n and btete of I]h-

nois, have invented certain new and useful
Improvements in Processes of Determining
the Heating Capacity of Combustibles, of
which the followmtr 18 & specification. -

Thisinvention relates to a method orprocess |
for determining the heating capacity of heat-
mﬂ'-eombustlbles, such as ceel ceke, oils, &e..

- The object of the mventwn is .to pmwde a
process for determining the heating capacity.
of combustibles; and it consists in makmn* a
complex reaction of ehemwale, the funda-'

mental one of which is peroxid of sodium,

produce the heating eapemty of cembuembles |
In
prior processes and methods for this purpose,
asfar as known to me, oxygen gasis employed
~either under common pressure or in a closed.
vessel under high pressure, ora chemical mix-

without evolving gases or gas-pressure.

ture is employed which readily evolves such
aas.

bustion”—u. e., the union of oxygen with car-
bon and hydrocarbon, the- products of such

and b the heat of reaction mth peremd of 50-

| dmm, then ¢ :b::73:100.:

It is therefore the Durpoee of thls mven{

-t1011 to obviate the many obJeemons of prior

"

45

- processes and the disadvantages found there-"
- in and to provide a complex chemical reac-
- tion the produects of which are not gases, but
- gsolids developmﬂ' no pressure and ocecupying
less space after the reaction is completed than -
beforeit begins, whereby theextraction of the
heat is quicker and the consequent equaliza-
. tion of tempereture is far:less-subject to or-
~+ ror from radiation and the mﬂuenee of extm-'
.- neous conditions.
- In the drawing the. ﬁn*ure is a central ver-
tical section of an epparetue best a,da,pted for
| carrymw 01113 the 1mpr0ved precess | -

These and all other methods known to
me involve what may be termed a ¢ true com-

|

| e,nd efter the 1*eact10n and correeted for the

ble, and the chamber being closed it is shaken -

vessels 1 and-2 are secured in place with the.
hollow stem 7 projecting through them.  The

'._heated wire, dropping it through the stem, ~ '
which is afterward closed, into the mixture. -
The reaction thus started contmues of itself . =~

:ess of reaction consists of two mmulteneous
steps: first, the carbon and hydrogen of the'
. eombustlble (coal) uniting with the oxygenof -
the chemicals; second, these products again
1 combining with: the ehemlea,le to produce st111
"d1fferentproducts ‘The first step corresponds ge
to theerdmarycombusbmn. AT
| is entirely different and is purely a chemieal

The appemtus shown eonmsfs of a Vessel 1 -
inclosing a similar vessel 2, housing a can 3 |
for eontammg a body of Weter a chember ..
for holding eembust1b1es and the chemmal 5 5
and reveluble in the water upon a cone 5 in
the bottom of the can, said chamber having .
vanes 6 and a hollow stem 7 pro;]eetmcr‘ o

: _‘throun*h the eovers of the said vessels.

. In carrying out the process a weighed quan- 60
tlty of the combustible—one gram, for exam-
ple—is ‘placed in the chember 4. Then a
weighed or measured quantity of the chem-: .
1eel——-e,bout twenty grams of sodium peroxid— =
is placed in the ehamber with the combusti- 65

to thoroughly mix the twe ingredients con-
tained therein. The chamber is then eea,tedf _,
in the can 3 whleh contains a ‘weighed or .
measured body of water. The covers of the

reaction may then be sterted by lﬂt]?OdIlGlncr_'_‘- o

‘into the chamber through the hollow stema

drop or two of water or by inserfing a plece{_,_yg ;-ji';f-l'

of hot wire, or the wire may be inserted in o
‘contact with the mixture and heated byacur- -

rentof electricity. Ithasbeen foundthatthe
most simple and convenient manner of start- = -
ing the reaction is to use a short piece of 8o

and is completed in a fewseconds. The proc- .

The second step

reaction without any resemblance to a com-
bustion; yet the two steps.are-so-close to- -~

‘gether that they may.be cenmdered smulte- 9 5
‘neous and, be’ called one 1'eeet10n

A small correetlon is-necessary for the hot

| wwe used. For wire Welﬂ'hlnﬂ' four: hundred
| milligrams and 1ntr0dueed a,t a eherry-red

heat the correction is.015° centigrade. The 106 -
temperature of the water being taken before
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wire, as just indicated, a simple calculation
shows the amount of heat evolved by the re-
action. Thus, corrected rise in
temp. X wt. of water X .73
wt. of fuel

eqnals number of heat units evolved per unit
of fuel. The factor seventy-three one-hun-
dredths is introduced because in the case of
fuels this is the ratio between the heat of or-
dinary combustion and the above-described
reaction. Other types of combustibles have
other ratios. |

The chemical process of the ordinary com-
bustion may be represented thus: |

C-+2H+4-30=CO0,+H,0

that is, carbon and hydrogen plus oxygen
produces carbonic-acid gas and water. The
reaction involved in this process may be rep-
resented thus:

2C+G6H+7N2,0,=2Na,C0,+6NaOI1+2Na,0.

~ This is earbon and hydrogen plus sodiumn

30

35

peroxid, which produces sodium carbonate,
sodium hydrate, and sodinm oxid, all solids.

Sodium peroxid has other advantages. It
iscomparatively inexpensive and may be con-
tainedin any ordinary glass bottle. The quan-
tity needed in a reaction may be simply meas-

‘nred out—rforone-half gram of fuel about ten

to twelve gramsonly arerequired. Moreover,
the material is of such stable nature that for
a given amount of combustible the decompo-

sition of the chemical is definite for that

amount. Thusthereareintroduced no inde-
terminate variables. Certain otherreagents
may be included which do not affect the gen-
eral principles involved in the use of sodium
peroxid, but which simply intensify the reac-
tion. Some substances—as coke, anthracite
coal, petroleum, &c.—do not reactso readily
and completely as other forms of substances.
It has been found that the completeness of

4% reaction is promoted by the addition of cer-

5o

55

60

tain inorganic substances—as percarbonates,
persulfates, perchlorates, and chlorates ot po-
tassinm, peroxids, as of barium, &c.; also by
definite organic substances—as tartarie, cit-
rie, oxalie acids, sugar, starch, &e. It isevi-

= |

o 700,555

one-half) with twelve grams of sodinum peroxid
will alone interact chemieally, yielding a defi-
nite amount of heat. The said mixture, as
represented by one to one-half, is made up of
one part of the persulfate to one-half part ot
the acid, or it may be composed of two parts of
the former to one partof the latter. Forsucha
charge using two liters of water in the appara-
tus, as already described, the correction, in-
cluding the wire, is .99° centigrade or there-
about, depending upon the purity of the re-
agents employed, the exact amount of correc-
tion being best determined by conducting &
separate experiment, using the chemicals, as

Iabove noted, without the fuel. This same

chemical combination with a combustible
added greatly facilitates the reaction with the
latter and is especially valuable, therefore,
with dense substances, like coke or anthracite
and with volatile substances, such as petro-
leum products. Now, since it has its own
definite heat of reaction, thiscorrection factor
is substracted from the total heat indicated,
leaving the heat of reaction due to the fuel
alonereacting with the sodium peroxid. Then
of this latter corrected temperature seventy-
three per cent. is the constant which corre-

[ sponds to the heat of the ordinary combustion.

Having thus deseribed my invention, whab
I claim asnew, and desire to secure by Letters
Patent, is— | |

1. The herein-described process of deter-
mining the heating capacity of combustibles,
which consists in mixing sodium peroxid with
the combustible in a closed vessel under or-
dinary atmospheric pressure, placing the ves-
sel in a body of water, igniting the mixture,
permitting a reaction of the mixture so that
the ultimate products of the reaction will be
solid substances, and taking the temperature
of the water before and after the reaction.

2. The herein-described process of deter-
mining the heating capacity of combustibles,
which consists in mixing together in a closed
vessel the combustible, sodium peroxid, and

] other superoxidized substances which yield

g maximum nascentoxygen, placing the ves-
sel in a quantity of water, igniting the mix-

ture, permitting a reaction of the mixture

from such ignition sothat the products there-

dent that these lists of substances may be | of will be solid substances, and taking the
temperature of the water before and after the

areatly extended. In practice good results
are obtained by the use of potassium per-
sulfate and tartaric acid in the ratio two to

reaction.

3. The process of determining the lhieating

oneand this mixture used in eonjunection with | capacity of combustibles, which consists in

the sodium peroxid in the ratio of one to eight
or nine. In this case the added substances
possess theirown heat of reaction,which must

-be separately determined for a given amount
used and thisheat incrementsubtracted from

the total heat indicated. The remaining heat
corresponds to the usual reaction with Na,O,
alone, seventy-three one-hundredths thereof
being the actual calorific value. Ior exam-
ple, one and one-half grams of a mixture of po-
tagsium persulfate and tartaric acid (one to

| mixing definite organic substances, as here-

in deseribed, with sodium peroxid, and the
combustible in a closed vessel, placing the
vessel in a body of water, igniting the mix-
ture, permitting a reaction of the mixture
from such ignition, and taking the temper-
ature of the water before and after the reac-
tion. | | | -

4. The process of determining the heating
capacity of combustibles in a closed vessel
with definite organic substances, sodium per-

i
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P L PR substances, | In witness whereof I hi P N SR
placing the vessel in a-body of water, -igniti' ‘in the presence ,oftwﬂ]ﬁ?fﬁgsi?s set_ my hand A

~ ing the mixture, permitting areaction there- | = . - rmrrere oo e
- of from such ignition so that the produetsof. { o ﬁSAMUE_L W. PARR.: =

5 thereaction will be solid substances, and tak- | Witnesses: - . .

ing the temperature of the-water beforeand | = J.D. WALLACE, = . - .
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