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P ity

L This problem wmas zutnorized by Opiav lur. Op-14 of 11 November
1935, Zizng. o cacorseaents BR=8(11-11-Us) of 21 December 1935 und Buiero
ltr. ler-E/0-HN JJ 7G1 of 22 April 1937.

o) stztement of Problea

2. The preseant study Is & contlauation of the investigution of the

preparstion und properties of "solidified" gtsoline. It wus tonought desirable
to extend the work tlong lines of perfecting the methiod of preparstion and

or checpening tae prosuct; some conslaerstion was zlso pald the verious pos-

" recovering the ligquid gasoline from the solidified state.

sibilities for x

¢, Enown fects beurin: on the Probiem

The previous work done on the subject ut thils leborutory is em-
In that report certuin sharucteristiss of
iitzble sslidiried product for storzge purposes were enumercted. "The
emulclon should e hard =nd tough enough to stand trunsport, sufficiently

rizble to be broken iate small pleces for tae convenience of hendling, and
lustis sna non-sticky to = aepree that tne broken pieces do

4
.

bodied in NRL Report # P-13406.
!

muLt te noh-p
tend to agglutinute singie mess. The emulsion® shouid zlso be
pable ol y de-emul etlon 2t will so that the conbtiined gesoline is
v.ilable ag needed., 1If the product aoes not possess such propertles waen
4 B ould be eptible to come processing treatment thet will produce
then."” At wes foomd taat emulsicas of gesoline in alzuali caseinate solutlions
i~ were subsequently hardened with some agent such as formald dehyde huad

o

) i
properties consonint wita the requirements laid down uzbove. In zddition,
+
L

such emulsions wers l'ound to posfessé & higa degrae ol recistivity btowirds
witer, permitting sdtorige under thet mediun, were relotively nom-inflammable
exhibited o very low rate of ewiporstion

omplrad to siquid gasoliliae, und
Such propertiss, when considered from the

LTI .

cinilities, confer upon "colidified" gusoline the

0yi LG SO LA ed ) Ura

tandpoint of storigze po!

e

soversl sdvantages iisted belowsd

#) Mereaced economy by & minimlzation of the normal loss
tarough evuporation of 8-10%Z, and # preservation of tne
starting efficlency of tac originui fuel by reducing tne
lose of the lighter eands commonly cxperienced on long-
time storage.

(b) Decreased fire hazard during trensport and storage.

(2; wohanced sufety of stocks in the event of &n attack

by &n enemy.

4 Tne zost of prepering s satisfretory emulsion was found to be in
the neighborhood of 6 cents per gullon. Thic figure wus felt to be somewhat
excesslve even tnough it is balunced to some extent by the saving effected

in lowered cviporution losses and deteriorstion of the fuel, and T.Jy such in-
estimable factors us the incressed safety of government property in wartime
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5. The moot expensive ingredient in tne emulsifying mixture is
cuseln®*. It is obvious, then, that substantlally to reduce the co;:t. of
preparing "solidilied" gusoline the Hadntity of cusein used per gellon of

uidg pusoline must be kept a¢ low &g possiblie. Although & dispersion of
gusoline in water cam be made using as little ms 3 grams of cesein to 1000
graias of hyarocurbon, it will be noted that the emulcion considered herein
sontiins 4-5 times tnet amount of the protein. The reason for this is that
the mechonionl strength of the emulsion, its toughness, und, to a degree
ite resictivily to water depend largely on the sctual percentuge of c;:‘c:in
present. Henee, there is & limit below which the casein content cannot be
reduced and stiil produce u satisfuctory product. This lower limit has
been founa to be 1.8-2.0% by weight of the gasoline used.

. snother fuctor for consideration is the gasoline content of the
rolidified product. The weight of extraneous material (water uand emulsify-
ing ocent) must be relatively low in order that the finished matericl con-

tiin enough gusoline to muke huandling and storage in the solidified form
Yezcible. Ila view of transportztion costs and the requirements of storuge
sproe, it i0 telieved thet wn emulsion contsining more thun 155 inert material
is pot praecticsble. Lince the minimum smount of cusein is in the neighbor-

hood ol <v of tae weliut of the gasoline emulsified, the only way to increwce
to percentage of gusoline in the emulsion is to decrease the guantity of
water used. At} Leen lound, however, that it is very difficult to reduce
the quantity of water to less then 155 by weight. This is true because of

the bhigh viscosity of cusein solutions and the rapid stiffening of the
emulsion &5 more und more gasoline is incorporuted. The rate of increuse
in the vitcosity of the mixture during emulsificection is largely dependent
upon the initial viccocity of tane wqueous phuse. When, for example, the
ratio of water to cusein is 6:1, the resulting solulion is quite viscous
“t the outset fna thickens rupidly until & point is reached where the mixture
i3 80 stiff thut the blades of the beater fuil to engage. When such o ratio
of wuter to dissolved cusein ic present in the emulsifying mixture it was
fownd impos: ivie to prepare dispersions more concentruted than 60-70% in
Feopect Lo yguooline content. The problem resolves itself Into finding some
metnod of reguiuting toe initinl viccosity of the aqueous phuse so that
the prepurution of 85-90% emulsions may be eucily accomplished. The proce-
dure finully wdopted consisted of suspending the reguisite umount of casein
in such utntity of water thut the finished emulsion would contain the
devired percentage of gusoline, snd then udding to the suspension an insuf-
ficienl quuntity ol un appropriate solublizing agent to dissolve w«ll the
casein used. 4fter emulsificution, more of the solubillzing sgent wus

1 o

i
ttirred in Lo effect the complete solutien of thne remaining cetsein.

*® The price of cuseln hus fluctuuted between 10 cents and twenty-five cents
per pound in buarre. iots for the pust five yeurs. At the present time, the

trend seems to be towards lower price levels. It currently sells for 13-1/2
cents the pound.
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7 ‘Before racc;i&wg“iﬁﬁ"h"?.&‘ %o this plan, however, efforts were made
to control the viscosity of the emulsifying"medium by regulating the hydrogen
ion concemtration of the sclution. Casein, being an amphoteric substance, 1s
soluble In both acids and bases. OSince this is so, it is evident that there
must be some narrow range of hydrogen ion concentration at which the solu-
bility of the substance is &t a minimum. This point, known as the "isoelectric",
occurs at a pH 4.6, defines not only the point of lowest solubility but also
the point of minimum viscosity. Though & suspension of iscelectric casein in
water is only slightly less fluid than water itself, there is not enough of

the protein in solution to act effectively as an emulsifying agent. If an
alkali is added to such a suspemsion, the casein dissolves and the viscosity
curve begins to rise, reaching & maximum at pH 8-9; thereafter, the curve

drops agein zs the hydroxyl ion concentration attains higher values. In the
more alkzline solutions bydrolytic degemeration of the casein proceeds rapidly.
Therefore, to avoid losc of the emulsifying agent by decomposition, the work
was limited to those regions of the viscosity curve between the isolectric
point and pH 9. By using alkaline salts instead of the free hydroxides as
solubilizing agents it was easy to prepare solutions in the desired pH range.
The results of these experiments are discussed elsewhere.

8. Still snother factor in the cost of the product is the actual
length of time reguired for the prepacration and the processing of the emul-
sions. The grestest consumption of time occurs during the treatment in a
hardening bath. Attempts were accordingly mude to reduce to & few hours the
several days necessuary for proper hardening in & bath. The results of these
experiments were not very sutisfactory. The direct incorporation of harden-
ing sgents genereslly fuiled beczuse of the speed of the reaction between the
sgent selected and the casein. Formaldehyde, and even paruformaldehyde,
reuct with such avidity that it is virtually impossible to stir in an ade- .
quete amount of the hardening agent without "breaking" the emulsion. In one
case, where triethanoclamine was used as the solublising agent, a very satis-
factory product, which "set"™ in 15-20 minutes after the final mixing, was
obtrzined by stirring in paraformaldehyde. Unfortunately, both triethanclamine
and paraforauldehyde are relatively expensive substances, selling for about
25 cents snd 35 cents per pound respectively. Hexumethylenetetramine and
formeldenyde sodium bisulfite releasse HCHO when treated with dilute acids;
however, the only satisfactory method for obtuining a smooth release of the
"ornuldeh;uc toroughout the emulsion was by steeping in acidulated water.

The time necessary for this process is as great &s that required for harden-
ing in & formalin beth and possesses no advantage over the latter.

9. In summary, the cost of preparing the emulsion may be decreased
by (1) utilizing « minimum quantity of casein; (2) employing the least pos-
sibie amount of water, &nd conversely, & greater percentuge of gasoline, and
{3) by decressing the time required for the process.

10. But, the considerations of the cost of "solidified"™ gasoline in-
clude more than that of the emulsification process alone; the expense involved
in recovering the contauined fuel for use as needed is also a factor in the
w timate cost of the material. The gesoline may be separated from the solid
matrix by two methods, namely, mechanical crushing and expression, and dis-
tillation. The former method was utilized in the French Laboratorie pour les
Petroles Charbons et Derives snd has been investigated. The merits of the
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(e) Narrative of Originul Work Done

11, A number of emulsions were made employing casein with various

solublizing agents in an effort to regulate the hydrogen ion concentration

and initisl viscosity of the aqueous phase. The reasons for these experiments
have been previously outlined. A study of the possibllity of directly incorp-
orsting herdening ngents in order to avoid the necessity of prolonged proces-
sing the emulsion in a formalin buth was also made. The most satisfactory
product, & casein-silicate dispersion hardened in an acidulated bath of formul-
dehyde, wus prepured In quantity and stored for six weeks. At the end of that .
time it was exsmined and used in experiments designed to determine the most
effioncious method for recovering the fuel it contained. The recovered gaso-
line was tested for gum content to determine if storage in the solidified form

had had sny deleterious effect.

EEMOw

1. All the emulsions were prepared by vigorously ugitating the guso-
line with sn squeous solution of the emulsifying sgent in & modified ice
cresm freezer of one gulion cupucity. The machine was 50 arranged taut the
nixing cuan could be rotated at 100 r.p.§. by u 1/4 HP motor coanected through
« series of pulleys. The contents of the cun were maintuined at 50-60° C.
during the emulsificution in order to tuke advantuge of the reduced viscosity
of cansein solutions at elevated temperstures. The cover of tae cun was fitted
®lth close rubber guskets to minimize loss. Usually, 3000 ce (2100 gms.) of
the hydrocarbon were placed in the can wnd tllowed to come to the temperature
of the surrownding beth. Meunwhile, a quantity of cusein not greater than 2%
of the weight of the finished emulsion wus dissolved in & predetermined quantity
of water comtuining the regquisite amount of the selected solublizing agent.
For the latter, sodium borate, phosphute, curbonate, bicarbonate, silicate znd
cslolum hydroxides were variously used. Of these, sodium silicate wus the
aost sutisfuctory. The mixture was then added to the warm gesoline and the
besters ctarted. Emulsification was complete in 10-25 minutes depending on
the compocition of the water-cusein solution. I1f the product was to be
hardened by direct imcorporution of & hardening sgent, & calculated smount of
the chosen meterial (formeldehyde, puraformuldehyde, hexumethylenetetramine, or
formaldehyde sodium bisulfite) was stirred in ss rapidly as possible. 1t wus
found, however, that tne mixture hardened so quickly thut u homogeneous blend-
ing of the emuision and the hardening ugent could not be uccomplished. Usually,
therefore, the emulsion wes poured into & vat to a dépth of about 2 inches and
un sgueous solution of the hardening sgent poured on top; successive layers of
emulzion snd hardening fluid were then sdded until the vat wes full. 4 cover
wus placed on the contziner and its contents were undisturbed for 72 hours.
The comporition of tre herdening buth wue &2 indicated: To un zmount of wuter
ecurl to 10% of the total emulsion, 40% formalin wue added in the rutio of o.4
part of formsldehyde solution to each purt of casein used. This solution wus
then rcidulsted with sulfuric scid in & quantity sufficient to reduce the hy-
droxyl iom concentrition to & value corresponding to phH 6. After 72 hours, the
solicifiea product wus removed from the container, broken into small bits, al-
iowed to drsin somewhat, and was exasmined. Of the emulsions so prepured, the

T

5

Ath results obtained by dry and steam distilla--




cesein-silicate compositiens were the most promising. IThree guilons of the
most satiofluctory of thit type were mude up so that the gasoline content of
t.’ne finished materizl was 86% (about 89%F on & volume basis) and wes stored in

& loosely covered contained for six weeks. At the same time 2 small quentity
was placed under witer and allowed to remain for the seme period to check on
ite water stability. At the end of the czix-week'c storage, the emulsion wes
exzmined znd then used in tests to determine the best method for removing the
contaeined gzsoline.

13. The mzchine* wmhich had been received from France in connecticn with
this work wae firet tested. The apparatus consisted essentlally of two re-
volving rcllers into which the granules of solidified gusoline could be fed
by 2 hopper-like zrrangement and between which tney could be crushed sna the
liguid portion expressed. The machine was so designed thal tne solid matter
would be extruded between the rollers and out the back of the apparatus and
would esct as & sesl to prf.vent. any liquid gasoline from eccaping by the same
route. The freed gaeoline wes supposed to run over the rollers, drip down
them into ¢ collecting pan from which it could be led off through = pipe. The
device wic tected not only with the solidified guscline mude &t this leboru-
tory but zlso with semplec of that obtained from France. In no case wus the

operstion ciiiif:ictory; nor did the results obtszined here check with the suc-
cess clulrmed by the French inventor with its use.

1L, ‘Heithor could satiefuctory yields of gesollne be obtulned by
prescure filtering. When the pulverized product in o filter cloth was placed
in & press snd prec.ure spplied, 8 amall smount of freed gasoline wee col-

lected. ooon, however, the solid matrix so filled the meshes znd interstices
of the cloth thut no more liquid could be mude to pess.

15 fecourse was then had to distillction methods. Weighed quantities
of the emulsion .ere placed in flaske equipped with efficient condencers and
the geeolizne wies expelled either by direct heating or by stecu stripping.

Dry heat wes found to cuuse considerable pyrolytic decomposition of the

caseir wiun sn sccompanying contaminution of the distilied gusoline by ill
smelling producte which could not be removed with & caustic wech. The charred
orgenic metter inmevitably fouied the bottom of the ctill pot, wus difffcult to
remove, wnd reduced the efficiency of heut transfer to the contents of the pot.
In light. of these fucts, steam distillstion is to be preferred. It wus found
thet steam, heuted to 150° C. casused the complete removel of the gasoline from
the sclic mf,-.tter'. The process was accompenied by no frothing, ¢nd et the end
there wur left in the still pot & yellowish, somewh:t demp, pulverulent,
easily removed residue. For the stripping of the gasoline from 1000 grame of
the 86% emulsion, under the conditions of the labor:itory experiment, 525 grums
of the superheated steam were required. The distllled gasoline was given u
caustic wash to remove the yellow tint énd the odor scquired durirg the dis-
tillation. This product was then tested for gum by the ASTN Method No. D381~
34T; the gum content wus about the seme or slightly less then the original
g&soline.

= Urawings of the device sre found in Appendix A.
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TABLE 1

The Composition and Characteristics of
NRL Casein-Silicate kmulsion

Composition
Total Solids 2.6%
Casein 1.83%
Na25103 0.77
\dry)
Water 1l.d
Gasoline 86.0

100.0%

Detuils of Preparation:

3000 cc (700 gm) of gasoline
were pluced in the emulsifier,
the tempersture brought to 50° C.,
and & mixture of /5 gms. of
casein in 250 cc of water con-
taining 3 cc of 0% sodium sili-
cate solution wes added. The
beaters were sturted end the
emulsification was completed in
15 minutes. The can was then
opened, 33 cc of 40% silicate
was added znd the stirring con-
tinued for 5 minutes longer.

Thereupon, the emulsion was
transferred to a small vat and
stretified in layers approximately
1.5 inches thick which were sep-
arated by thin layers of the
hardening esgent. A total volume
of 300 cc of en agueous selution
of the hurdening «gent contuining

18 cc of 40% formuiin and 5 ce
concentreted sulfuric acid. The
volumes of this solution applied
between the layers of emulsion
were roughly equal. After harden-
ing 72 hours, the product wus re-
moved from the vat, zllowed to
drain, and was placed in storage.

Characteristics

(1) Appearance: white and some-
what translucent; on aging for 6
weeks the solid acquired & defin-
ite yellowish tint and became
very noticeably translucent.

(2) Water Stebility: Unaffected
by storage under water for six
weeks.

(3) Strength: Sufficiently strong
and tough to withstund ordinary
handling.

(4) Flammebility: The emulsion
will ignite if held directly in a
flame. The combustion is not
very vigorous and the flame may
be easily extinguished by the ap-
plication of weter. When the
surfuece of the solid has been
previcusly wetted, it is practi-
cally non-inflaemmeble.

(5) Efficiency in minimizing gaso-
line evaperation: It ic as effi-
cient as the French emulsion (see
report NRL P-1346, pages 4 and 6).
The solidified gesoline has an
evaporation rute of ebout 1/5

that of liguid gesoline of the
same type.
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From French From 86% NEL
hulaion Emulsion

51 gms.; 25.5% (2) 109 gms.; 54.5% (b)

158 gms.; 79% (a) 168 gms.; 84.3% (b)
—— e 170.3 gms.;85.1% (c)

b, Lw. of three runs.

(e) & s of 5 runs calculated from the data given in Table 11i
for gn. semples.
TABLE 111
- & ' Recovery by the Method of Steam Stripping
Run Weight Gasoline Weight Weter Weight Steam
from 1000 gms. Collected® Regulred® __
1 845 gne. 629 gns. 515 gme.
2 848 : 641 527
3 859 650 536
4 852 641 ) 527
5 851 634 520
averuge 851 ‘ —— 525

# The emuleéion contained 11.4% water, which must be deducted from the total
volume of the wuter in the condensate In order to find the &ctual amount
of steem required. .

Gum Content of Guooline:

Distilled from Emulsion Originul
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QONCLUSIONS AND_RECOMMENDATIONS

(a) Facts _bstublished

(1, Bearing on the problem.

16. Gusoline can be emulsified with an aqueous cusein-silicate solu-
tion which muy then be hurdened with formeldehyde to yield & substance of the
appet runce #nd consistency of art gun. This meteritl has been designuted as
"golld gasoline® and hes interesting possibilities from the standpoint of the
tornge of gusoline stocks. It is reletively non-infismmable, is wuter
ctint, hard snd tough enough to stand moderutely rough hendling, and ex-
te u very low ruate of evaporaticn for the contained gasoline. Its prep-
wiion i: cttended with no especial difficulties, snd from it liguid gaso-
line ~un be recovered eusily and unéltered by steum distilletion. The cost
of the metericls used in the preparstion of the emulsion is about 2 cents
per gtllon. The expense of the gasoline recovery ie estimated ut 30 - 50%

f thut figure. This estimute is qualified by the remarks cont: ined in

ppendix
- » L= ’t_‘:‘-. . : ‘:.. -

7 The study made of the spparatol received from Frence wnich wo:
les fgned to recover the gasollne by ¢ mechanicul sepuration from the solld
natriy demonstrited that the mechine performeé poorly the function for which
it wee intended. The cigime of the inventor coulid not be substunticted

eltier by the use of some of i OWR proguct or that prepered ct the bhaval
heseerct. Laboratory. Experiments huve indicsted that uic moat satisfrctory
nethod of recovery entails s stripping of e emu.sion with super-hested
<resm. It will be moted \ippendix #) thet e expense of recovery ot the
gteoline irom the emw sion l& figured on u thicoreticui busiz of BIU per gel-
Lon Tether than in term: oI ectusl cost tnd Whut &n el timation of power wnd
lebor cost hes been neglected. It 1s very difficult, on the basis ol & very
smell ssaly lasboratpry productions o glve & relizble estimete a5 to what
whese foctore will be. Ihe indicstions are, however, thet they will be low
snd sthoulu be wlithin the range of 0.5 - 1.0 cent per gellon.

LE pinicns

18. 1t ie believed thut gusoline can be solidified und recovered
Sor uec ¢t & maximum cost of about 3 cents per gullom -- &ll fuctors con-
~idered. 4t this figure it is felt that the storege of gasoline in the
er.l. iriea form is feasible in climates where high prevailing temperutures
oo-..ion considersble fuel loss and impuairment through voletization. Its
use in depots where the fire hazard is great is also indicated. oince the
materizl mey be stored under water and mey thus be rendered practically
tomb-proof, the advisability of stocking gusoline in the sollc stete in
cections lieble to attack by an enemy is evident.

(¢} hecommendations

19. & quantity of solidified gasolire i: being prepared und
stored under conditions common to Naval practice; after a suitable period

e _
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it will be excpine
useful in actugl practice as.it seems to be from laboratory experience.

SUMMARY

20.  in izproved method has been worked out for the preperation of
ngolidified" gasoline, &nd ite cost of production has beem lowered to the

neighborhood of 2.0 cents per gallon.

21. liethods for recovery of the emulsified gasoline have been
studied. -Stripping with super-heated steam seems to be the best procedure.

F s i The total cost, inclusive of materizls, expense of recovery,
labor, end power, is tentatively estimated at about 3 cents per gallon.

T .
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e 3 subjected to test to determine if the material is &s
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_ APPENDIX &

| nThe e08t of recovering gusoline from the emulsion will vary with the
--ocallity where the operatlion it performed and will depend upon prevailing
..ebor cosct, the evailebility of the requisite energy, snd the efficiency
of the equipment employed. Hence, it is not feasible to translate the
Irecent laberatory results to the basis of plent operution. No attempt
111l be made to predict accurately the requirements for Labor and equipment.
liowever, the theoretical smount of energy necessary for recovering the

‘'uel cen be figured und iz submitted in terms of BTU per gallon rather than
n actuul cost. As a matter of interest, the BTU requirement per gullon
nf recovered gasoline as found by laboratory experiment is also given. 1t
8 understood thut the results obtained are illustrative only of & very
speciel case and are not to be taken as criteric for the operation of
plent equipment. Large scale operation with properly decigned equipment
'#ill doubtlessly be more efficient.

Although the considerations of equipment cost, labor and power,
figure also in the expense of preparing the product, here the predominant
factor is the price of the materiels used. Accordingly, the preparutive
tosts ure given in terms of the current prices of the chemicals employed
with the understanding that due allowance must be mede for the other
factors. These datu are given in Table IV.
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T et

SRR

Costs of tmulsification and Recovery of Gusoline
(Based on 1000 cc of gasolire)

Preperutive Coste

15 greme cusein at 13-1/2 cents per 1b. cocececccce-e 0.447 cents
15.7 grems NupSiOz at 8 cents per 1b. cococcccncccce. 0.028 "
6.0 grums formalin at 5-3/4 cents per lb. .......... 0.077 "
3.0 grems Hpo0, &t 3/4 cents per 1b. .cccevcccccccces 0.005 "

Cost per 1iter .cceeesesesasesss 0,557 Cents

bince t;na gellon contains 3_.78_iiters, the cost per gellom is.. 2.11 cents

ve

(1, Theoreticul

The three components of solidified gueoline (gusoline, water, casein-
silicate) are to be heated from un initiul temperzture ol suy, 86° F. to
5129 F. tnd the water snd gasoline are to be evuporated with superhe:ted
steam. The amount of hest so required will be the sum of the specific hests
per degree of the three components times the number of degrees of temperature
chenge, pius the letent heet of eveporztion of water and gusoline. One pound
of luvel Resecrch Laboratory 86% emulcion hes the following compositicn:

Beter = .11/ pounds
Gusoline = .860 "
Cusein-cilicate = .026 "

970 BTV per pound

131 BTV per pound
0.5, BTU per degree

0.4 BTU per degree {(ussumedj .

end Elutent(H,0)
iy utent(gasoline)

&p-H (gusoline)
Sp.H(casein-silicute)

"won

I

Therefore the heat requirements for euch component &re:

11z x (212 - 89) = 15.05 BIU
412 x 970 = 310.58 ¢ :
125,63 BIU for wuter (A)
86 x (212 - 80) x .054 = 61.30 BTU
.86 x 131 = ;}_g_,_%
173.96 BTU for gusoline - (B)
¥
026 x (212 - 80) x 0.4 = 1.37 BTU for cusein-silicate (C)

(i) + (B) + (C) = 300.9 BIU per pound of solid gasoline.
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TabLe 1V (CONT.}

L

One gallon of the gusoline used weighs 5.83 pounds and comprises 86% of the
finicned emul:ion. Therefore, one gulion of gusoline (lig.) is the equivalent
of 6.78 poundc solié gesoline. Hence one gallon of gusoline (lig.) requires
6«78 = 200 = 203. ETls.

(&) Leborstory Hesults.

From the date in Teble i1li, the recovery of 1000 cec or 700 grams of guso-
line from the 861 emulsion requires -

525 x 700 or 448.0 grems of cteam.
851 ;

Hert required to ruise 448 grams of water from <5° C. to the boiling peint,
vuporize it, and superheut the vepor to 100 C., is cpproximately 1197 BIU.
From thic it follows that 4525 BTU were necessery to remove one geéllon of
gusoline from the emulsicon.

Using 21,000 BTU/pound a& the calorific velue of gucoline and 5.83 pounds
gasoline per gulion, the BTU walue of gusoiine/gellon is 113,000. Using the
tbove unte of 4525 bTU per gallon for recovery, there ic « consumption of
4545/113.000 x 100 or 4% of the gacoline for recovery. #hut the balince will
actually be in plunt pructice is hard to predict.

UEeLLASSIFIED




e
——

r o T

muJJOm mehm

B T T T

ANIMOSYS aINDI
HO4 3did 131LN0

I.nnry

]
] F \
H Z.g31¥1d 3¥NSSIUd -

AR R ;
” 4

AaT41SSY1030

a3TdISSYI03q

QIAONIHN XOB 9ONISNOH 40 1IVM

NVd ON1LI31109

M3IA 301S
4(

>

~0 0 0 0 Of

S¥31708 13318

J/f//fﬁ{// ——— —
=

PP AT i

=~ d1LVd
43I4VyOS

31Vd
3HNSS3ud

OO - OO O 5

il

+d3ddOH




