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;_4,__ihc llrht 011 whlcb results from thelédrboniZdtibn,df’coélXand which

:‘1s extraoted iron the coal s, Trequiresffgfther refining before it can be *

e onrflerc:«.a1 ly"hbb'(l. :

~ ”he, co os*‘b;}on 01 the crude ln.bh't 011 oepends on the nc.tu*'e oi‘ the coal

'5as applie'dv and on the ei’i’ic1~nt3y and tvpe oi t.he absorp'blon svsten. It is

the carbor;ize‘c}” coal, t'rle_temperatl_n'es of co.rbo*uua‘uon érn

ploved and’ Jdﬂe, rate

1 tne coa l

5 was subjectc—;c;. There.is e di

Ifference in

the conposm

10*1 oft ¢r de- 1iglit oils deperdiug onithe spplied carbenization

0 cratur‘e. Tirkit oils originuting {rom low tempe ratuié cafbbniz&{;ion of
] Cht Q115 Or'dpid] £ . 3 -

co&l “contein mere uup}.utlc, menohc sud vnsr.tun ted cow‘ouvxds ané..less_. .

sronatic oiw

than u hi ok wn;,brature 1i Ul;t o:.l. The -chiel wromatic com-.

“pounds of hig te.“unrb.turs, Light oil are benzcne toluene, =nd xylene. The

. higher the tcnpe,rxtum te which the gaces were subjected, the lower the ;tolucne'

~'d x*-lcno conton S': ,x_la.r to A

ieun prea 1cv, t,be ol low:m:f ;r&cuo*xs

are obtained from cerude coke-over:light-oil:

Momenclature

_ilr.\eric_uﬁ . T . German
- 1 “Forerunfiings = - R Fgr'e‘rum'.in;;s
;I,L;_. _Crudc'*ae.;nzol L Crude benzol
i1 Crude toluol. ~= “ grude toluol
Iv ‘ Crudé 1i ;ht SC-l;"u!‘. Solvent naphthe or solv.e;-n‘k‘: benzol -
v Crude heuvy s'olvcntr Solvent naphtha - or soljre'xit bénzol
VI .ash oil ‘ vesh oil
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' The e*i‘ference between 11L,knt olls orlg;.natmg from elther hlgh or low
il -
. tenperature carbonlaatlon can be shown b" treatlng the respectlve 11ght oils

}«111:11 fumlnb suli’urlc acidy’ A’ h:.gh tenperature 1151ft 011 contalns a.pproxn.mately

29, ')urafflnlc conpounds Whi ch are :msoluble in ‘che B.Cld, whereas LLO 60 of.a :
low tenperature llght 0il is not afiected by ’che ac1d. B B

“The crude llght 0117‘;51 alnost never corme,rc:Lallvlm;sed sBﬁé“limi':ﬁdi""‘tif""j"“ ;
re;lnlng by dlstlllatlon or cherucél treatnent is necessarv. “ITnlilce in U.S.A; :
the light oil orlblnatlng_ fron the. carbonizatlon of coaliwas the bas1c fuel for .
Ottg engines . L‘?owcver,v it was blex'ded'with' benziné hvdrocarbons ethylalcohol
or méth\yla‘lcohgl. A vrldelv_used mlxture, calf&i Yaral" vias conposed of approxl- 7
ma;tely_ 6055 benzine and. alcohol ancl} Loc! benzol.

- In this c’onﬁéct‘r_’onv it is interesting to.- ‘compare the combuvsvtién proper'ties'
of-the various ty pcs of hvdrocarbons vmlch are present in a commercially used
gasollne. such a computatlon shows that prejudices, v-.hlch are sometimes uttered
by tm, dI'lVLI' of & car apgeinst one or the otlier type of hvdrocurbons, are not :
Justlfled vith 1<~pect to the heat units i‘urnlshed by thn, conbu;tlon of the
iljvdrocurbon-alr-nlxture in thex cylinder oi‘; an englnc,. ' k ?

A Livcn!air volume is mixed with such a q}xantl.t‘y.. of fué:l as can-be com-
plctely‘ burncd by the oxypgen of the air, fho quanti ty 'of‘. f\i‘ec‘l which can be
burncd.by o certain volume of air differs with th;:. ~ch_izx;x:‘f.cs.l composition -of the

hydrocar}:)ons'. The . folloving Table l'o. 1 contains the. results of such computations

which werc cuarricd out for,.various typical hydrocarbons.




‘45

Colunn l-u contalns the hlghbr hé?tiné as: well as ﬂme lower heatlng value

‘

oi typlcal h;drocarbons expressed in' kcal per kg and Btu per“pound.” éhere»

ax1sts a hlg dlffe ence. between ﬂAe hcat&ng values of angmatlc and parafflnlc

i

furnlsh thc sanc hcat unlts as: bcnzune or, hexane., Columns 5~and~6‘represent

-the volumc of a1r~whlc 1s requlrcd for tho thcoretlcul combustlon of the»

rcspectlvc hydrocarbons. LLL air voluncs are. expressed in Hn3 pgr kg and: cu ft

’

pet pound. vw sce'now,.uhqt cthV1alcohol Lnd mcthyl 1cohol requlre much 1css

nir §or *hc combustlon than the other hydrocurbons. Slnce the volumc of o

—

cvllndcr depends ‘an thc bove and the stroke Lnd 1s constant for a glvcn cyllnder, N

it 1s ev1dcnt that o lurgcr quﬁiéltv of cthyl -.or: nethvltlcohol can bc burncd

by on equ 1 volume of air. - Ve arc thcreforc allowed to conputc the heat whlch

is furnlshud by thc conbustlon of such a quantltv of: fuel as can bc udmlxed
f—

.

to & ecertain volume ‘of air under conditions of‘complutc combustion. _Columns
‘7-10 cont‘ln thc results of thc rLSpCCtIVC computatlons, cxpressed in the some—
-vhﬁu'unusuul nanner &§ hlgﬁcr or lower hcatlnt valuc of 1 ﬂnj or 1 cu £t of air,
Sincc‘thc_exhaust gusos are discharged with such o tenpernture that no con-

dbnsatlon of the water vapors, originating from the conbustlon, takes, placc

- v

the fipures of Column 9‘und 10 represent’ the heat unlts which ore llberuted

pcr in” or per cu ft of air if burncd under theoretical conditions in the
—_ 3 .

0jllndbr of wn enginc. We sce now that, regardless ofl the type of fuel

umplquu, the hentevolution is vqual. Tach cyele of the engine furnishes

“the sune heet units, whether it is operated with benzenc ~hexane, or methyl-
! ‘ S . : : ' ‘

alcoliol. . o .o ) '
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Another question is the quantf%y of the fuel whlch is consumed 1n order

' to furnlsh the heat units recorded in column 9 and 10 of Table 1

i 'fﬂ e

o .The followzng Table 2 contalns the amounts of fuel, wh1ch are consumed

fper Nm -or ot ft of air.

o Table
'Fuel‘constmptione;;'fk.f"

'Type’of'Fuel ‘ Kg per Nm Pound;per cu fi.

.0061

* Benzene o, 0975
Toluene i. r070957 0.00597
Naphtholene 0.2000 0,006
Hexame S0.085 b'b 0053
Hexylene 0.0851 ;jp 00531
‘Heptame 1 0.0852 - 0.00532

" Etnylaleohol 0.144 0.009
Methyleicohol ,  0.200 . 0.0125 7

The tanle indicates very clearly that the fuel consumption deoends on the
heating value of the respective fuel and that we obta1n a higher mlleage from .

';e pound of benzene thanfrom a pound of methylalcohol
- Since the _consumer- buys the fusl per volume and not by weight he is in;ef—'
ested to know the ‘Heat content of a gallon of the respective fuel. N
The following Table 3 represents -the lower heating ;glue of 1 gallon

of the wvarious fuels.

Table 3

Heat Content of Liquid Fuels (Heathnits jer;Gallon)

Type of fuel density' kg per gallon keal per gallon  B.t.u. per gal.
Bonzene T 0.8794 3,320 . 30,900 122,600
Toluene. - - 0.866 *3.270 ‘ 31,800 - 126,000
Naphthaleng ™ 1.1 ., 4.15 L 3.700 158,000

Hexane - 0.6603 . 2.5 26,700 - . 106,000
‘Hexylene . 0:6732 i 254 . 27,200 ... 108,000
Heptane ST gUeBE g S gmegagtl 100,000
Ethylalcohol . 0.7893 1 2.98 18,900 75 100

lethylalcohol. 0.7928 2,99 14,150 56,100



, Table 4o R d
e L Composition of Flue Gases and Toeir Dew Po1nt for Water Vapors i;gﬂ
ifi??eidfiré?} ;:- 002% vol Hzo% vol Nap wol, - Dew goint for ﬂetezﬁVapors!
\-;Bel'x.luzénej- -,fm,_ulas.yls' e ov:_:n.:.?_ 7»5;..7'8.‘_:~. ; .j;~‘_4=.1.’5¥4;2’ o _' 106'.;7_-’—10._’7.\6f
oluene 1565 8,9% Cwsaz o aad 111.2 f |
Naphtha,lene 16‘90 ; 6'77 75_33 - | 39 e 102 2 _
e | amee 1age 7800 sa583 | 1s.5l2ma -
Hexylene TR 130 . 182 1876 s 1z, g
foepta.ne L :v[k1z'.i4;a’ L im0 1?3._38 ’ " 53 .'127.4‘
Ethylalcohol "v_"1\2.zs‘\'. - '18‘.4_2'5 69.30 Cs8 1

“““Methylalcohol o 11 58T 23 lelmm;”65426””'”““5"6 “'*"4::“7;“””“145*4*;”
Obgectlons can e’ mede agalnst operatiog tLe engine ‘with methylalcohol v

'due to the hlgh dew p01nt for water vapors of. the flue gases. The water vapors
are condensed at relatlvely high temperatures.' Corrosion troubles can be
expccted especially in cold weather and when frequent stops are made.; The host‘:
favorable condtions are offered by thq use of aromatic hydrocarbons.

-+ “Vhen the air to paesrng through-the_carburetor the liquid,foel 1s”vaporioid
: end thetair{iduefto the heat of>vaporizetion,of‘the 1iquid is,cooled. -In“order
to get fthe maximum amount of fuel into the cylinder the alr should be as cold

as p0331b1e because not the volume of oxygen but its weiaht which is present
in' the cvllnder is what counts
The following table contains some ‘computations which nsve been made with .

respect to the heat .of vaporization of the various fuels.



- Pable 5 v
L Heat“of‘Vaporization ey

Type‘of FuellyiFeat of Vaporization S Theoretical temperature drop e

. keal/kg ,‘l, keal/NmS oo of the air in the carburetor-ﬁf
1 ,: fuel : :jw)”‘ a¥r-i ,u:.vtvxtp».‘ ;’ Q ,’.;"'QI»'J“_F‘,’,f,Y‘ i‘.

:“3?#z§#éi_fl; tlﬁﬁ?4;3f.i;:j;;;7?{?i;iﬁﬁf;”f‘*,»“ o 553;4 A |
Boluwene’  8&d 7. a0 6.5
théphthelene* ;“'75,5f*_f\',; {7;55‘: _ Léé,9““~

Hexane . 7e.4 675 o . m.a-
Hexylene l»lez.'z‘ e i s a5

Heptarie e ( 6.62 — 2 C sea.

Bwla  me omsa Coeas . am

Nethylalcohol 262.8 52,6 S 170 S sos

‘ There'is not much differeﬁce,in case of. the eromatic and paraffihic .’l
I
hydrocarbons, hOWever the alcohols show an appreclable higher heat of vaporization,.

! v

whlch results ina higher temperature drop of the air.' It-is obvious that‘such

a considerable temperature drop will never occur in practice due to the influence
.~ofithe radiant heat of the engine. however, under equal conditions the air will

be cooled to a greater extent if . alcohols are vaporized In practice, the com—
wbustion of the fuel in the cylinder takes another course, The exhaust gases

besides: CO Hzo and N2 contain CO and, B which indicates that the combustion

2' 2
is not complete in the cylinder and that be31des the heat loss due to the

:»ens1b1e heat of the flue gases additlonal 1osses occur owing to the chemical

s

heat content of the flue gases. resulting in ‘the fact that during practical

operation the theoretical consideratione may be changed. To eome back to the

rafining of light oil we must distinguish between such refined products which

.

are used as chemicals and suchkiwhich servé as liquid fuel for euginec.
All products-which are used as chemicals, such as pure benzene, toluene

or xylene require a treatment with concentrated (66 Be ) °ulfuric acid in

:ordcr e remove the unwanted compounde Up “to the present time no better process

'

8
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has heen found although the process is unsatisfactory in so far as it removes

n

. the unsaturated hydrocarbons by destructing them. The acid sludge, far from

being’a valuable product %ust ‘e dispdsed of The refining procedure followx

: closely that of motor benzol and shall be discussed~later; The chemically

s

,__

f treated product is redistilled whereby the batch"distiliation prevails. Since :'U

thevbig companiee operated centralized refining plants. they tried to employ

continuously operated plants too. however the deve10pment was Just in the begina -

; ning. The pure products mast be cut very closely because 95 of the product

L must distill within 0 5 G Under those oonditions it is more easy for” the opera—_

'“agltators" ) A continuous process was not applied

tor to superviseia batch still than a- continuous process. The chemical treet- :

ment’ of the hydrocarbons to be refined was ce, rried out batchwise in s0 called

Dl

While the refining procedure of pure benzene, toluene etc was rather con~

......

servative, many attempts have boen made in order to improve the refinlng methods '

—_— — —

of motor benzol o oo s jj ‘ ’fk f' R ST
For a long time, due to the rigid specifications of the German Benzol

Assoclation, the motor benzol had to be refined by means of concentrated sulfuric

.acid too, despite the. great refindng losses which resulted from the treatment

with the concentrated acid Depending on the chemical.nature of light oil the

loeses were &s high as 10 -~ 185, In addition to the diolefines which are respon-

“sible for the formation'of polymerized products} the olefines,,which represent = -

“y

_.valuahle_hydrocarhons with respect to their utilization-in the motor, are. removed

l

too under the influence of concentrated sulfuric acid, After long deliberations -

the specifications with respect to_the properties of motor benzol were. chaneed.
"hile formerly the-refined motor benzol, when vigorously shakkn'dith'concentrated
sulfuric acid should produce but a light yellow color, the gum test was now

introduced Oxbgen was passed through the boihtng refined motor benzol, the

benzol was thcn v"porized and the weight of he*dried residue"(gum) was. determined

e q



of th@ refined motor benzol during storing.v haustive tests which were per—?.

-lh‘formed over a period of several years had shown hat such a motor benzol could‘
s

}Ebe ea511y stored and did not form any deposits in the Jet of the carburetor.

‘

: Ulth the rigid specifications lifted, the refining methods couid*be mOdified

- and many variations were: proposed

‘,v_,
[

The most commonly method used consisted in replacing the 66 Be sulfurio

: acid by -a 50 Be one. Such an acid removed the diolefines, however, oreserved‘

';the monoolefines. thus increasing “the yield of the refined product The total

::refiniug‘losses could now be cut down to p,vwithout deterioreting the qual-f
‘ 'itY.of the refined motor benzol. LT i

The procedure 16" now as followS° : e i“.

The crude light oil is redistilled.so that it does not contaln more

than 4% products which are boiling 5€ér 180 (336 ), if the stripping system '

is not equipped with an auxiliary st11l which allows to produce directly a

'vhlgh grade crude light oil
The crude light oil 1s almost always fed to the batch acid wash agitator )

which consists of a cylindrical tank with a conieal bottom. The\agitator
is equipped with inlet piping and sludgedrainpiping. covered by a tight
fitting lid and prov1ded with a gadget forzgitation The agitators are

"“The agltation is carried out by means of a vertical shaft to which 1mpe11ers
are fixed. The Otto Company ueed a oentrifugal pump located outside the
acitator, the suction line of which was led Just underneath the surface of
,the light oil, The reason is to withdraw a light o1l from the agitator

. which is completely separated from the acid, The light oil is’ returned to

- the agitator-by -means oi a pipo Which 18 Ied—throuzh the conical bottom.

10
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; Securing a complete mixture of the light oil w1th the employed chemical

§ ——

o the contrivance has the advantage“that the agitator is free from any moving

f‘f;parts Repairs can be easily made and the agitator proper is ea51ly accessible”f

.‘tain e de31red temperature of the 1ight oil during the refining procedure ”rhéfi
apacity of the agitators was mostly 5 000 to 6 000 gallons. Uhen refining |

vllght oils originating from low temperature carbonization which contain large.

"amounts of unsaturated hydrooarbons it is advisable to employ low temperatures

) and to remove the heat which is due to the reaction of the uns turated hydro—

carbons with the acid For. such cases the agitator can be equipped w1th a .

-vyJacket through- which afl artif101ullyrefrigerated brine solution is “TuR:

The washing procedure is well known and need not be described Uhen )

LA

: refining motor benzol, approximately 3—4 sulfuric acid 460 Be') has to be
employed . Before treeting the light oil with sulfuric acid the phenols

and pyridines can be extracted by ‘means of diluted sulfuric a01d and aqueous
fcaustic soda solutionf however such an_extraction ise only'economical, when
large quantities of 1ight 01l have to be refined, The sluige which results
from the acid treatment is allowed to separete and is withdrawn from the

‘ bottom of the cone of the agitator, The product is then washed by adding sub-
sequently water, caustic soda.solution‘end weter, Eacn.agent is thorougnly
nixed withbthe.light oil, allowed to separate and is separately withdrawn.
While in most cases the acid sludge separates easily from the-light oil, more
or less troublesome emulsionebare sometimes obeerved’ when ‘the.light oil ie
neutralized with ceustic soda, Exoericnce has shown that the formation of
emulsions. should they occur during the neutrelization by means of causticv.
soda solution, can be prevented by replacing theﬂpeustic soda by eodium

carbonate or vice-versa. Very little is known about the reasons which lead

_to the fornntion of emulsions*end,at present there Seem_%o- be 0. mbthOdS avaijwﬂ

: able, based on scientific investigatione, which allov to
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. measure the interfacial surface tensionftetween light oil and the various

:capab e of

. 1n advance in order to prevent the formation of ewulsions. I intended to

agents employed durinv the refining Drocess w1th respect to the formation ‘of -

. emulsions. waever, the investigations had to be postooned and could not ber

'

carried out. The treated product has now to be distilled in order to removef;frf

' the polymerized products, In most cases the batch distillation'is emnloyed,}-

Y

whereby ‘the stills have a capacity of up to 15, 000 gallons In order to remove_i

e

'sulfur compounds the benzol vapors are led through a bath of concentrated caustic.

soda solution. The employed caustic "soda. solution has 8. soeclfic grav1ty of

L. 43 and contains 40% sodlum hydroxide. B uk (265 gallons) of the solution is

l, The reason

for the extraction of hydrogen sulfide from the benrol” vapors lies in the fact

thataduring‘storage hydrogen sulfide is-oxidized'to elementary sulfur whichby

corrodes the fuel lines and. the carburetor Such sulfur is - therefore called '

"aggressive sulfur“ and the maximum perm1ssible amount is 2 mg element sulfur -

.per.loo ml motor benzol, Central refining plants employed ccntinuously'operat—

ing distillation equioment too, however, by far nost of the tenzol was distilled

in - batch stills.,

The question has often been discussed whether it is adv1sable to treat the
total lizht oil or to separate,the.light oil in various”fractions prior to the

refining procedure.'”Treating”tne 1ight oil as it comes from the.stripper has

the'advantage of leGS'stean coneunntion FoWever;;the chemical composition of
the- various light oil frections is so different that a separate acid- treatment

may be justified The first fraction: up to 100~ llO C. (212—230 ) is almost

colorless and requires only very little refining, whereas the follow1n£ frac-

Q1ons need more acid treatment It theuentire light o1l is refined, the com-

../

ponents which need more refining are diluted and do not react so easy with the
if

acid asfthey are prescnt in a hieher concentretion, resulting in a hiaher acid



F

e afterwards

When large volumes of light oil h?ve to be refined 1t seems advis— e

L ey 5 /;n.

consumotion

!,able to dlstill the product prior to the refining procedure and treat the various

:‘dfractlons separately. applying such quantities of sulfuric acid which are neces—ff

sary~to give the desired effects.. The treated fractions can be elther mixed

' before the final distillation or they are distilled separately and blended

. .\'

Unlike in U S A., where the acid sludge is mostly discarded q?uropean

-practice prefers to- separate the unused acid from the polymerlzed products,

the"re51ns" Due to the densely populated industrial areas: it is 1mnossible

~to dispose of thec~cid sludge without polluting the streams whlch ordi— 53“

narily. farnish the dr1nking water, There ex1st numero;s processes whlch :
recover acld and resins. ‘Direct steam is passed into the heated sludge
and the dlstillates are recovered Other processes dilute ‘the sludge with

o

water. and separete the diluted sulfuric acid from the resins. The acidic

vapors whlch are liberated during heeting of the sludge mast be neutralized

before they are esceping into the atmosphere ' Since the maintenance of such

afequiument is very high the value of the reclaimed products does not Justify the

operatlon of such plants. The diluted sulfuric aczd 1s used for the production
of anmonium sulfate, however the quantity of the acid wvhich can be admitted

in the saturator is’ limited. if a pure white” salt shall pe manufactured. vThe
ré—bvered resine are almost w1thout value They are sometimes admixed to<the
coal tar, hovever the operwtors of tar dlstillation plants obgect agalnst 7
such a practice because sulfur compounds which are decomposed during the distil—
lation will‘corrOde the walls of the stills, It,has been proposed to distill
the resins separately and to usé the distillate as‘benzol wash oil. It is

claimed that such oils are very resistant with resmect to the formation of

- 'R

" asphalts. In some cases the resins are dumped or burned.

jjlsi'« '.



lhe sulfurlc acid process although it shows some’ disadvantages,,is very

i s1mple and therefore widely used : One of the disadvantages is the formetion

L of the oreviously described acid sludge.'—The rigid specifications of the Ben201

“Assoclation prevented for & ldn time the applicatron of 1mproved washing pro-‘
8.

reatment some proposa157

cesses waever, with the introductlon ‘of the weak acid
could be realized B The “Ufer process“ was used at several installations because
1t prov1des a- rather simple solution of the regeneration of the acid sludge. The?
light oil is first treeted with sulfuric acid (about 60 Baume') The acid _‘

'sluﬂge is. not removed -as soon as the reaction is complete a measured volume

‘of water is added “to the treﬂted light oil By diluting the\acid sludge the

a01d seyarates from- the resins which in turn, are. dissolved by the light oil

The diluted acid (about a0° Baume’) is utilized at the ammonium sulfate recovery

t, whereas the res1ns together‘with the 1ight -0dl- are, transferred to the
i f
still : The resins- remain in the heavy residue after the distillation and

- .can be admixed to the tar. Good results are obtained when the content of the

.

agitator is thorouphly egitated and the temperatures are properly controlled

ln order to be eble to maintain always the desired temperature the agitator was
. eqquTed with heating or cooling coils. " The water was admitted in the agitator'

in form of a2 w1de1y dispersed spray - in order to .secure a very intimate. contact’

w1th the light oil. The applicrbility of the Ufer process depends on the char-’

acteristic of the light oil. The suitable refinlng temperatures and acid con-_.

centrations mist ber found out- by trial
Very few plants employed the.“Instill process”. The reagent consists of a
nixture of ferric sulfate, very little free sulfuric acid and an adsorbent

—eerth The pyridines must be first removed by A weak acid wash, The preheated
(

light oil 1is treated with the Instill reagent, senarated, cooled, neutralized

|

by caus t1c soda and redistilled-\ The quality of the obtained nroduct is nlmost

)

the same as.that which oripinates from a weak acid treatnent




; dear the end of the war the Otto Gomnany mnde some semi—commerolal experiments*r

: whlch differred from the usually applied method in so far as the dlstillation
procedure of the thn treated product was somewhat modif1ed Normally. when the

v refined product 1s redistilled the final temperatures become 50 hlgh that direct:

'.steam must be applied 1n order to vaporize the heavy fractions. It was found
oot that some of the polymerized nroducts were sliﬁhtly decomposed under the ;;'

: 1nf1uence of the elevated temnerature, thus 1ncreasing the gum content of the L55
dlstlllate or in order to keep the -gum contont low the distillatlon must be
1nterrupted at- somewhat lower temperatures than are necessary in order to obtaini_

“the hlghest ylelds of distlllate A 5ecom?031t10n of the dlstlllate can be ure—b

- Vented if: the distillation is carried out t a temperature of 80—00 [ (176-104 F)

This is possible by app1y1ng an increa51ng vacuum pressure durlng the dlstilla— v;d

tion so'that the dlstilling temnermture 15 keot within the above mentioned

limits. By doing this the ¥ilelds can be slightly reised, llttle weaker acld

P
than usual can be employed or the amount of acid can be lesscned - The prdcess

is of value when light-oile whlch contain hlgh amounts of unsaturated hydro—””f”

carbons have to be’ reflned "

'
\ LR

One plant el1minated almost entirely the utlliZatlon of sulfuric acidbby

heatlng the crude light oil under pressure to 150 -~ 200 G (302—392 F) whereby;

a pressure of G—lqutm (85—210 pounds Pt sq 1nqh) is created. The diolefins

which are resnonsible for the formetion of gum are polymerized whllevthe aro-

- matics and mono-olefins remain untouched The heat. treatment is carried out in

L e T

?utoclnves whidh Yave- a capacity of about 15 000 gallons. "Thy heatlng systems

‘0f the autoclnves are. connected in series in order to- obtain J good heat econe-w~
omy . Pyridines which are present in the erude 1ight oil are extracted by an

acid wash prior to the heating procedure. The oressure treated oroduct is re—

o
distilled in order to remove the polymerized dioleflns.

3851des sulfuric acid a great variety of other chemicals has been proposed

ﬂrras 1ymer1 ing 1gents. Such chenicals nreAaluminum Tehloride ’;:fﬁrric chlorhde,'
’ k 15
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whlch requlre avbatchw1se refinlng procedure Desp%te many efforts whlch have

w1dely used There existed one or the other design which 1n ‘one way or’ the

other trled to;folve the nroblem, however. none of the pr a processes Wae

_" mployed The difficultylxesin the fact that varlous processes must

be cerrled out successively whereby each process requires a different/time of
P 4
vent S;nce the

reactlon and separation of" the light oil from the snent r

formation of emulsions denends sometimes on a, slight ch&nge of the temperature_

—

the concentration and the quantity of the applied chemlcnls a cont1nuously

,operated ‘refining system must bevdesigned rather spﬁcdous and becomes-then

"exnensive
Slnce vapor phase treatment with activated clays 1s frequently used in the

petroleum industry, we trxed to apply the same " method to crude light~ oil The

follow1ng sketch represents a flow sheet of the installation. THe wash oil -

is stripped from the liaht oil by pa551ng through the stripping still (l)

S— e e S

stripped oll is withdrawn from. the bottom of the still coolcd and returned to

the light 611 scrubbers. The light oil vapore leaving at the toe are condensed

(2) and seber“ted from water (3), The water free product is forced tbrough a
bath’ of cunetic soda (4) in order to extract the hydrogen sulfide fron the crude:
light o1l whlch is stored in (5), A feed pump (5) sucks the product from tank

- (5) ané pumos it over a flow meter (7) 1nto the vaporizer (a) vhich 1is heated
5& stean.. The’ heavy resiiue. which has not been vapor*zed is w1thdrawn cooled
and’ disposed of, " The suoerheated light 01l vapors sre admitted in the.top of
the clay tower () and are flowing downwerds to'the‘bottom. The gumnmy polymere

whlch due to the eievated temnerature are n t tno viscous and which have not




ﬁffeauipped wlth a steam eoil in order to vaporize lighh

f‘beeJ ondensed

'are admltted 1h the fractionating column (11) and eeparated into motor benzol
' and heavy residue. 'T'he fraotionatmg is aided. by a streem oi’ reflux, uithdrawn

i‘from tank (16) by reflux pump (14) Tbe heavy residue 13 discharged at the

ﬁ*bottlm"of the still. cooled and ‘can be used as’ beavy solvent —The motor benzolum
U — . = ‘before b —
vapors 1eaV1nﬁ et the top of the column peing condensed (15) are led through a“ﬁ*

kbath of hot” caustic soda solution (12) (spec. grav 1. 43) which removes sulfur

&nd hydrogen sulfide. ihe refined aroduct is stored 1n tank (16)

- ’

1I-e succeeded in manufacturing a motor oenznl the eum content of whlch was_~
w1thin the limits specified by the Benzol Assnciat*on._ $hefc1ay consamption
was ebout 3 by ‘welight. of the processed product Such'a'éonsumption seefis to
be rather high and should “be lowered. Since some of the*re81ns are adsorbed

by the activated cley, a high boiling solvent should be percolated through

the. bed wh1ch by . extrﬂcting the clay, opens its pores and extends its useful B

life. Provisions should be made in order to refresh-the clay-by burnlng out

‘the. carbon resigge,-howeve}'the,operatidn o%‘suchba furnace, is-economicel’oﬁly
if a laree'plens is operated. Due to the sueciflcations of the Benzol Association :
the application of an inhibitor wvas not nossxble and the refinlng had to ‘be done
exclusively by the clay; combining the clqy treatment with a following apnlic tion

of an inhibltor would certainly cut down the clay consumption. There is almost

nothing known about the influence of the contact time on the clay consumption._“‘

& 1ments ‘could not*be carrie d~out nec';_

;we—had—to—process“the dailv~—
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wproduced 1ight oil and could not vary the~throughyu$; ithin wide limits. ﬁowever.i

the activated clay process is a rather simple solution of the old problem to S

1~ooerate a continuous refining system.

’ As mentioned before, due to the svecifications of the Benzdl Associetion . ?

Vthe inhibitor process, which.would have soved the scarce sulfuric acid. could not

] i o

.'be applied desoite the fact that good results were obtained

o Despite many proposals, the: acid refining process still prevcils and batch

":agitators ave sti11l: widely used because the refining procedure can “be easily
modified and adgusted to the speciel characteristic of the light oil to be treate

By lowering the strength of the acid the yields were improved and losses cut down..

Contlnuously operating acid refining equinment was almost not emploved, however,w;“r

Tu

,contlnuously operating frectionating columns were: sometimes used The first

-vapor phase. *efinlng system for light. oil with activated clay whﬁch vies . opereted

" in Germany has been describedg

o . A . ‘ - . .-t — ::\- o Lo
- I ,\i;,‘l_\\.-udm,;\,:wxt.c{—
' washington, D, C. Augdst'§,_l947 Dr. Walter 0?P91*
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