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Summary F e |
e or W 18, which

R This iS_j‘Qé dGSantlonOfi{; ;émul‘é'ifying agent 4_Z€x&xi1\'lgat_;or.;, ’ ;
water emulsioms. It is produced from the esisrs
' in. of the total

1 nonéinflammgble,‘

wes developed for B 4 -- el , &
.of di-carbozylic acids, end is ‘used in a proportion of 2k
emulsion. - The emulsion is quite fluid, to & certain exben

‘end edsy to produce. It pes a storage tiune of 6 dayse -
. Onme can herdly expect of Tn 'enifulsglbn—%k:iﬁ'qh;éoﬁsi;s.m ‘helf of water thet
it should resist ‘cold below =20C. o R S s

- Engi‘n”e Yosts are not r;véilable.

Object of the investigiioms: . . 1 T

- The fimm-of Duimler Benz A.G.- #oprosched the Technical Test. Station
‘with e Yegquest to produce emulsions of B 4 and water in the ratio 50:%0,
“spd-to.find a speciel emulsigying ogent which if used in small quantities, "
‘would impert & long storage time to the @pulsion.  These @nulsions are to .

be injected into the plower te ¢ool the boost &ilTe .- S

Genorel Remarks,.

. It hes always been & problem of ‘the utmost difficulty to produce -
.gesoline - water emylsions which-have long storage times if & small amount
of emulsifier is added. . This is. due mzinly to the aature of -the two -
substences, one being & hydrocarbon’ .of low densi iy and low melting point
end the other an inorgenic 1iquid of high ‘specifi¢ ginvity.  The merked

. difference in density of the two components, and @lso the movility of the ,
‘hydrocarbon molecul es, make grest denaids ‘on a. substence mhich, after-all, . .
hes to hold the two components ‘fogether. In the above problen 1% is '

 necessary to be quite clear whether it ‘#s required-to produce &n enulsion .

" of a hydrocerbon in water or of water in & hydrocarbon. Both are amlsions,
“but require different anulsifying agents. for their stability. . We decided

in favour of an: ezulsion of a hydroenrbon: in water, ‘the hydrocarbon representing
‘the inner phsse, and being in. suspension in the eyl sion as minute particles, -
stabilised by the enulsifying agent. S s Lo -

' The proplem of weking. emil gions steble is nothing else then a struggle
against grevity and buoysncy, which slwiys tend to ceuse the particles of the.
denser liquid to collect st 'the bottom,’ end those of the lighter liquid %o

collect ot the top. . The sole PUTPOSE oT the emulsifying egent is to anchor- .
the psrticles of the two compon'emt's ‘together, end to oprest the tendency to
seperateds . For-thlis-purpose, it is necessary for jbhe‘emulsiiying agent’ to

bg partielly soluble in both liquids.. Therefore, its molecule must .contein .
- groups which favour_v::go‘lubi'lity‘in gasgline,\"and also such ag fovour: solubility . :

in weter. AR



e

. gommercial chulsitying agents:
- B An attanpt “W'a:s{*’fii‘.s:tg—'imadf_:%toéﬁs‘é-_;luthe” customery. ,gommje‘_rrci el “emul si;jing
‘'agent end: to test them in"the. ‘e,bcive_-fﬁc'ap,,aci'ty. - The primery requirenents
" are olwoys that the volume-used shall’d smell snd thet the liquig shall be.
‘su'f_fici-“ently}‘:thin.‘ ©.-As was %0 be ‘expected out of the great range tried.

mied more or less to these requirenents,.

" only $hree commerciel pIaducts Conto , he _
nmdyspemoll, Ammonium Olezte, Cend SOI‘OI‘OJ,n 5.6.  The tiest Mgtbieaas

~excluded on’ the grounds of the di friculty of obtsining the rew meerizl
as well as poor stebility st elevated temperstures. ‘Itb_wns]impovssible:,"
“to keep :.P-n[_fen,ulsibn. s‘ytab’lﬁg_’wifbh’.Sommin ‘for longer then 24 hourse o

- Enulsifier F.d. 18 ' B
e wercihcrufore compellod’ o develop o newanulsn‘ving sgent for:
‘producing. B 4 - water emylsions in the retio of 50/50. ¢ This meant thet

it wes necessary ‘o ‘Xook-for sn orgenic compound which could be changed .

~in-such & wey:that it;w’iis'-soluble_"in"bpth gesoline ond wuter. After

“cerrying sut several_ series of development tests 0 this end, Wwe found -
“the = -~ required preparetion in the esters of di—,carboxyli_c'ucids; s
. ' The product F.M, 18is snluble in both gosoline snd weters 1% is
snlid, ond cdns’tmé"céﬂf;é_::gefa_s&gigtggn_cl like souzp it has no melting point,

but 'decomposes on heéating. - The colour of «the‘pr"es'ent;crude,product-i gl
yellowish-brown.” At prosent it is being produced as £ solid. - But to ..
obtain better solubility in B 4 it-is: proposed “to-preduce F.il. 18 as & paste,

which will be & viscous fluid even ct low ‘pemperetures, ~  The best procedurs

is to dissolve the present product in B 4 at 400C, by addingvé‘_’c,onc‘entmt‘ed :
‘solutisn of ‘the product previously prepared in.pure benzene. - This :

preliminary soluticn could be dispensed with if the‘_sub's.a'telnce"was in the

‘form of ‘& paste. - S
Poductioh o the amlsien . .. i Tt R o

©. The simpleést possible method wes chosen. - 'The ‘emulsifying sgent

is aissolved in gasoline ot 40° G, and the mixture then added to the.water,
whichis at e temperature of ‘about BOC=60°, and briskly stirred by hand. -
The emulstion then fores immediately as a white milk. ~ The following is’
the prescription for 4 litres of 50/50 emulsion : Dissnlyve 100 gramues of .-
‘ary emulsifying egent in 200 cc of purs benzene, end: then meke up witi 2 .
litres of B 4. - Then add 2.2 litres cf woteor at 5°C, end stir vigorously.
L E i E R : . - . . L . . Lo e

Properties of the Brolsion oot L R R

" ‘The enld blueish-white emulsion dres neb foem end is sufficiently .
fluid., It is net stable below = 20°C. - Developments clong these lines
‘must-be the subject.of. & furture series of tosts with regard to Fflash point
is, however, remerkable shet the_proprred_cnulsion cen be ignited with e
_metch &t normel temperoture, because gasoline vepour has collected on the |

. surfece’owing to the vapnur nressure of the B 4. . When this vepour has
_burned away, the emulsicn does ot burn cny more, becuuse the gasoline
‘drops. are enveloped in weter, Cymplsion stomised by an injecticn nozzle
S8 fnot'.‘i?it'edfjbyu a fleme a7 sparking plug. — How faxr the enulsicn is to
_be considered sefe against fiTing, is a questinn which in eny tese must
‘be detormined by testsy . e T S U
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;§_-1;d,1:a_g§ t1,m_e~e_n L j_ah..;wn mnccntratinn v
oo ne torage tine, compared with that- of comerciel: emulsifiers, ;nust

._‘be conuldered good. It is.6-days. ff»r a8 Gk conccntratlwn of ‘enulsifying
- agent: ‘ealculated on the ba.ns nf the. gasc«lmc, volute,: whlch is: Z_ﬁ based on
. the. totel volume of 1 quid. . These: ‘figures only apply fnr the impure i
emulsifying agent at present,’ ince: there: “werse. specz.al reasons why it was .;;-
-j_*imposs:.ble to thmk of purifylng and isf’-lating these: substances. which
are highly surface-active. CItis probabf!re thai;*by good purification and
- blending, ©€«&e nsing" Super—sonlc waves, ‘bhb optmum concentratl.on can be
-alom.red nnd the stnrhge “time: ralsed. A , - RPN o

-

; Inyostlgo tmns re(,ardlng :ncraase in power, consumptlon, and fomation?"
of deposrbs have not bcen made. yet.. They will be made in due course ind
'Lhn B‘hw SI nglo cy].lndgr 8118‘1.116- ) J





