e Liquid ‘solution is’still move su ontials painful e ¥
ssolves calcium in the human « xz‘g'an sm. - HY mects the rpecl gation that the_ ’
co]:fonu must not reoct., ath the urodur.us o be ‘:;rcawd. : S '. g :

In compa";son to scie ch‘m:* rcnden Lon a{'en't.e (28‘ s ‘the uso of HF..
'.fO.J.o‘.iiﬂg technical acvanb : rescticn mixture of HF 'and i be |
ab nermal pressurc i ] n_tqo 11q x*d ph’l Iu
is’ u_nnecf..ev - to dilute Lol
¥ i‘m;.ng -'.._r-.ce HE i

. . HF 45 -
cheajer per molar weight rimus ide 21 fluoride. Sulfuric
aci d is cheaper, ts.he sure; ye onabs 3 '..,’ or, becrucse a high

grade Oi : : zvenitherto been manul: ewusc
‘ or produsta, Mo : i i : and a b restinent with
iV & - 1 Lt . : : ) 2L 8 be_.)S cnd ins yolooo

ive
the appreszch of
s a gelective solvent.

abelike sl
wndé nitregmevs

sukstorcez hive the

£ Yeoth Lororse




carryity out t
as - SRR

with shirres

C conling,
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& resctor {R).

G ctoeld contaner i
the-15d is scaled

by meens of & lead
we peceianbs az
©rial are discn

Xochs:
lid end scals
thermar '

31

vt iy e,

&3 & eame,
Lign Lemre

the yieldes od |

ctured (figs. 1y :

s equipped with an-insuating jacket filled

continer of the cooling liquid {K) and

6. batten it is equipped vi th.a socket (4)
d for reading (esic) the cooling liguid.’' Thay

rodng of .o 1i¢ {D) with four hinged SO

e stirrer (F) passad bthrough who

sacket (1) .holds the

{&, 'The -extract and

“ich is atiocned at :

nd vith IiF, the
ve bewn

erature, have upon
ion producitse.
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hcbwionq, vhen ing rai and texrperaturo are

constant wh:.le the rpacmon emous vary

The origina’l Diesdl fuel ha:a been reaci;ed vith 00—100 HE i‘or chfi‘erent
time of ‘the. components thée rati ¢ temperature of the mixture °
T e mact;on toolf plaue in the equlpmcnt described above. :

lenrtiis of

- Lempers

constant..

-2°C. ‘890 g
X 1‘&!";'8;301 flcsk and thewn co
" They.are added to the stock Bl
tempeérature has been observed
-dhe initiol 30 minutedy,
‘weré: 30,.60, 90, apnd 270 mi
the rezction vas tenrnn tc;.u

‘order to obbaln a

malerial heve been )

' riod of l) m-r., x{‘n
o ifber

varm lye and socium o
‘Both the »ofi
red and welc

‘acid oo "lsiﬂ tuents.
calcined scdium sulfete, f,_.:.»

The rciined

‘eeiling

a bc*....mg
s bee
been dis

-n" I compounas.

funelivn of the reaztion p.i

yicles of refired materizl '.fi—.'

and the yields of Diesel ¢
seabing ¢il Jrom 17.Y

hydrocarbon rixture,
time of 75 minux :
arowntics in uine precence
a lon;xr meaction period canto
of oli.fins ard aremztics Oo
gravity {fig. L) of the D
verted to higner mol

th ircrezasindy &
cating oils (fifs. L)
confomany to fo 7

o
ci

(=) T
inde\ in that it is
temperature ( D).

800 ¢ g of Diesel fiel'ars cl\'-r"ec. Lo L
.of hydrotluoric acid-are di

owily wnd under constant

‘the ter
e h¢.< .teen held cons Lz

renze of p; to 9 C!°3‘at 12 Torr,

.2 eve Luay

sheel com::u.nere and - coolad’ to
rged from o stecl bomb weighed:-in a e
d: Lo a temperature lor.er hin the test temporature,
stirring. The reaction : :
the thermorcter lrserted in the socket.’ During .
rature fluctucted.+ 2°C,  Thersafter the reactim’r‘_*—
ant at + °C. . The rpspoctu.vv conversion periods
L5 : mmatic stiyrer was turned off v
uteu Lh tu.'o p'xa es separated.. In
ract and 'refmed
nd efter & -
'Ls" ‘ron c>.,rar-t and .refined material in
®, we washed the refined oil and the ex~ .
e salution, for ihe purpose of rurovin: anyr’
nzd nitericd ang the exbract hive been dried over
1eds ‘ . : ) )

raztion of
oil fructicen:
2 6il friction

s beon ue

srated into a Diesel ofl

inte a 1'z}‘ric alin

ana refincd
ti.u:‘l da‘c.n !

material, or fuel oil,
> been plotied a3
20 to &2 minute
::0 59‘; f the fezd ow\.'n's
5 S 'Cl{Jh.., of
b of the e
om 4% to 42% by wveight. At o ore wtion
‘regard to ion of odefin~ end
- lerainated, Conrecueaitly,
Tre condensalion
vtial resucuicn in the
T2 ':icn, the ol«fins
u‘y.L beo compcu

“Polhee c" (*).

studl a1 wnifem a'. late uro::a’.:ﬁc:

ntical with viscosity
ra.e of chage of viscosity with

'




) comnounds, say:.ng thab the spec ;ic r’rdv:.ties and rei‘r:xct" e ndexes of e.lky

benzols (29) deecresse with an'increase in the rumber of Ciatoms in the side cham,-
while-the .characteristic, viscosity slowly increases. . If the molecules conbain -

“pors ‘than 10 C-atoms, the properties of the paraffinic side cham exercn.se an’,
increa smp;ly grb?ter effe b upon ~the na..nra of tha mo‘eculese S o

fodine nunber of the D1ese1 fuel lu 26, that of ‘the lubncatingﬁ» ‘
0il 37" (i‘lg. 5). “The mayimm values of the octane mubers -— determined by the -

| Marder aercmeber method — .ave reached alter a 75 minutes reaction time (fig. 5) °

and remain about constant. The averare soidification point of the Diesel. fuel is.
the same as that.of the feed stock; thet of the lubricating oil is +8%C. . The

sulfum‘content = it is 0.0% by weight in “he Diesel fuel and 0.5% by weight in.
the lubricaving oil -—- is substan:ially irmproved by selective reformation. - .The .

Conradsen test, which’ represents-an. . ation value of the coking~tendensy of
‘Diegel-=nd-ubri cating-oils,— a.valua.of 0,02 brweighd for Diesel fuel and
an cverage value of O. 25,; by -+ :mht for lubricating oll. (Tubles i} and 5)s :

Rest of oyt - bhore was obviously-at-lea :st ong more secuion in- t‘xe~-‘ -

o ."1nal —_— and bibhogrupb‘ rE not cluded in the reel. if '3,)

¥B/ed

“hnalytizal Dabs of ARV Dicsel 0il )

Te3

Spreilic .:rauty aL "C C

Zoiling Nuxmber '

Cetane “Number {fercueter sthed by X.crd:r}
Todine Kumbex’ }

Solidifization Point (°C)

Sulfes Content (% by Weigas)

Ash Coentent (f uCi(, 1:)

Conradson- ‘L_be* \r* by velshd)

Yields and andlytizal Cata ¢f e feed stock Diesel oil,
sepurated into a [ieeel oiX fraction ond a lubric ant -

) ‘Irzsticn.
.—-—__—.—a——-—————-———-———-————*—————_‘_—

! ' GLO g Diesel 011
2 luoncoting 01

15 g dist, loss and
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Prdpef’bies of Diesel F

Specific Gravity at 20°C
Boiling Number ’
Cetane Number. (ne"om uer a..ctr.:yd by
JTodine -Number
-Solidification Poin% ( C)
uli‘ur bontent (,o by % 1ghu)

Specific Gravity at 20°C
Todine-thuaber -
Solidification Point {°C) -
Sulfur Gontent. (% by Yei
r.shes (p oy »Jeight)
Conx
:Vi.,co ity in E 2t 20° (‘
" c:') c
:'.nvc ot at 20°C

Renc ,mn*zimﬂim

Fuel 011

Diecgel Gil

Lubricating 0il

Vashing and Dist. Lesces

Distribution:

a_der;

Tields in % by Weipht -
0
1.2 .. 45.0
€3.8 = 55.0

% Yy Teipht

90
1.12-_0
34.0
20.0
4.0

1. Feth
July 8, 15L3
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‘ Ethandl

-Phenoi :

-0 .
o ,
=m Cresol
o
Aniline
Furfurol
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-Eeﬁzbi
- Ritredenzol
Propane
Liquid "mlfur Dioxide

Hyd:ofluoric P el
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" Molecular

'Specific

- Gravity

R T

i

' Phjéiéé—ChémicalﬁP;SpértieéTof’Séleétiﬁe'Agenﬁs.3:~’ f£{ri> 4

Mol. Theat.

Cp.

“in Cal. Mol-1

. Evaporation Enthalpy . .

. Va or Pressure _

in K Cal

AtAI§
“in °C ¥ol™+

;iQ Torr

100 Torr 780 Torr -

-~ VWeight

; 32£&;

46.07 - .
9k.11

| 0.792320
© 0.789220

1,081,545

© 1814 . 1A9

degree~1

18k
25,66

93412

- 96,08,

1;5h8220
1.03L20
;;63&720 .
1.021720
1.159420
0.796015.

563235

8.1

123,13

- k.09

€L.06
20,01

0.878620
1.22290
2.d037(*).-
146710

2.%87

S ke
202 L3R
202, 26

1Lk L2
161.6 -

80,12 288

0.9 -

Cal2.6 0 w7

-15.0

T 19.5

T asas
10033

201 ©10.9

Co9.Td
7.3
8.073
11,67
b2
5,56
6.15

32.7

127.4
1380

- 119.4

- Temperature in °C

2009 6hT

My 783
264 8.3
150,
200.5
138.1 201.6
' 1839

56.13




Diesel»Fgel,
'*iDieseL‘Fpai;
Diesel Fiel,

Diésel Fuel,

Reéctiénxiimé
‘ﬁeéction Time
Bea@iﬁon Tine .
Reaction Tirc

-.30 Minutes

- &0 Minutes
- 90 Minutes

- 270'Kinute&

Specific
Dgo

Boiling'

Number

‘Gravity Characteristic

‘Cetane o Solidificétion'f Iodine

0" Conradson
Content ' “pAshes’ . Number
thumber

k-o.359»-_ -
0.856 «

0.35h
0.350

(=) Determined by the aerometer method_by>uardef.

204
é9h
293
287

_No. ()
6

‘Point °C
B N
‘;vfh’

B

25.6

" 4 by Weight % by Teight

29,2 5.5- 0.0

00

25.9 0.0 0.0

0.0

2L.1 0.0

¢ by Weight' . -



Specific ° A T T : r
‘Gravity - Iodine - Solidification . . Ashes. Content . =~ ‘Number .

CIARLES

‘Lubricating"0il = Properties =

. fulfur . Conradson = Viscosity . - )
- E e SL. T
20 ‘Number - Point °C % by Veight % by Veight & by \.'!eigh% 20°C: 50°¢C - 20°C 50°C - Polhoehe

D

<t Lube, Reaction Time

Lube,
“Lube,

Lube,

Reaction Time

Rcéaction Time -

Reaction Time

- 30 Minutes

60 Minutes -

270 Minutes

90 Minutes -

0,920k Lo <85 T 6.0 0.1 ode 2.6 L3 16 L @
0.9185 378 47 0.0 0 0.5 . 0.28 2h.0 L6 181 3U.5
0.9162 373 . +B.S 0.0 0510 0,29 208 L 156 30.8

09226 3707 +8 00 . 051 - 0.25 . 160 3.7 123 26,7
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Vacuum arter - . »-5 
ZDrving nerzod. i2 hours at . 140o N
14 Hg abs. ....(illegible7
Drying area~ oo m“ each drier
ALmber of driers- 2 piaces and 1 in reserve.

Heasuring anparatus'
Capacity ‘30 liters
_Heasuring capaciuy uz lifers

No text 'm”i")

Performance- 199 tons. pcr yvear; 35 kg/m finished CdtﬁlYgt
Aulk weivht Q. 8

Each finished charge of tho kneading machines yields
32 litors of pasta -- bulx weight: 1 ob

e /_3 /'/7}/;'
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Dr. Domau-Petrolaxm Instituta of Emover Te hnical School-July ’( > l,alz-s
: T.O M_,Becl.'B Item5Paga8 587-607 ) .

K

As previ nely raportod T mave. discoverea a simple color mact"cn
percent i’or the dstaction of m'droce.r}:uns uith tortiayy

- , Inthisd.otarzination,lcm.ofm'droearbcnm'tum,OScw.
ofama-mlfmlarsolnucno:rAJErmcsz,anao.Oﬁccm.ofamify
- emlsion of chlorosulfonic acid estor in CS, are allowed to resct for £ive -
minutes at room terpsyature. The oil layor which has formod is then deo-
canted , andaamnquanutwofmtbamlmaddeddmwiso Thae appsarance
of an omnae to blus oo]m- mes tho presenoo torhmry b.vdrocarhcna

- The purest norzal: hydmnrbons, &8s for exarplo }ant&m c‘bmined.
by repoated distillations of potroloum ethor, produce no'color. (Isozer-:
freo hoptane can also de produced f:moemnthicalcoholbymansoftho
hyrazone) The purest cyclopsatans, llkewicoe, does rot show this color -

" meaction. - A1l of the alipkmtic and alicyclic b:;whoce:‘bona with tortiary
-carbon atoms which vo havo invostigmed howover, 4o give & d.ecix!ed color..

ﬂxagzsa:alappncabmwof thismthodd‘aanmani ita
. Mmitaticns have besn further established.

i ;___Litemtum ‘covoring resoarci on potroleun and amt.hotic b,vd.ro-
carbons imdicates great interestcrthescorpositicaerdstructuro of-the
componcnts of tho various frestions. Rocent discussions mcmcompcmnﬂs
which contain very reactive chemical groupe. Those reactive linkages are
tho aromtic and olefinic doudbls bonds a.nd. the oxygsn, sul_fnr um nitrogen

containing gmnpa.

It is moro difficult, hnmvnr, to dotormine tho cha:iaﬂ. struc-
ture of eaturmated hydrocartcuos (tho pereffing and the cyclopezeffins). - .
______ _Theso are slow to- -react,-ard consequontly-rost chenical-rec.ctions axe-not
T a B to When theso_campownds react, roreovsr, oo sdecluto
conclugicn adbout the starting mtorials ccru.m Yo forzed tecause of the
groat murder of thoir isomsrs. :

The rocent mm< to m.!m fullcr uae of oil and s;'nt'mtic
 hydrocartons Las drought formand mnny questions concsruing their structure.
The effort to coustruct more efficicat grsolino and dlesel motors trings
up new protlams atout the relation betwoen ths rrocecs of cazbustion and
the coxposition and structure of as fuel. Structural questions are also
raisad in work with lubdbricating oil in the sremfacturo of fatty acids and
other important products from paraffins, A great deal of rrogroes bag ’
already begn made toward an unlerntanding of hydrocarten construction;
novertholess it teccmes more and mora obvicus that chsmicel mothods ro-
quired for ottaining a closer insight are still lacking. "In mxdern
coemigizy the wider applicatica of catalyste to isomorizaticn, aromiizatica,
cyclization, and byd.roearbcn mﬂ:aaia reactions, increasec the need lor




. -bettar am.‘l.ytieal mt.hoda for ﬁ.at;ectin\° cha.ngss in the Btmcimm of the -
prodncts.

- The Inowmn msthods for tho detennmaticm of stzuctnre amd 190-:'
'mriz.ation have been mvsstigateﬂ ani none-. of them vare found to ‘be :
e:ztiaf‘e.ctoz:y . o

ALl situreted aliphatic and ancyc.uc byamceaons cende .
c]assified mbothefllmnnggmupa. -

movadle hydrogen, aml g, accazdingly, quite raactiw.

bave been mdo to £ind clmnimlrmgantavhichmldavmckthistertiar'
carbon atom gpscifically, and thorodty distinguish this group of cozpounds.
Hitxic a.cid, fuming sulfuric acid, m=ix=d acid, chlorcculfonic acid, axi
oxidiging agsuts mchasﬂgo.!, hnvo‘baentried,butm oftheaea.re
sufficlently specific. -

chloromlfonic acid am anumn.y panta.chlo:d.ﬁa chow o great |

Adifferentintion dotween tortiary amd other hydrocaxdbons, thereforo thase .

two roagents were further invsstigatsd. Young (1) and Nercussen (2) used
cumlfmicacidtommwtorcimicoccmmﬁmmmfﬁm L
mter%oﬁmwmmwf—mmn_mmwmm,_“; .
use was rado of the similar reacticn of Bolds and Schusnarem (3), in

which the isopamffing heated with chlorosvifonic acid were partly ce-'
camposed to carban. Shappard (4) and co-worisr aloo,usod this reagsit
fortheieolatimotnomlpaxafﬁnaﬁmcstocmmweygwoths

_ constants for tho compounds rurified by this rothod. Accomding to

 Van Schaarschmidt (5), all reageata used for purificetion which are ia-

solitls in hydrocarters aye not very satisfectory and show littls dif-

— -ferentiation in chomical effect. Es dafinod a entisfactory recgent es .

ons which 1a complotely solubls in hpirocarbons apd reactive specifically

with the tertiary carton atam. Ho delieved aatimony pentachlorids to te -

such a reagent because it preforcntially attacks the tertiary carbon atonm.

A cloper inspection ¢f the report mals by Voo Schasrschmidt and co-worker,

howsver, quoasticns the preciicadblility of thelr mction, Eoch and [ilterath.

» pzwavioazl.y mentiomod the eamo doudts (6).

In the soarch for other reagants, tio idea of using chloro-
sulfcnic acid again occurred to us. Yo usod, however, tho ethyl ssier
(which is completely solublo in hylrocarbons) in tho hope' of comverting
the hydrocardons $o0 ttair sulfanic a2cid oster. We then investigated methyl
cyclchasana {(a hydrocardon with a tertiary carbon atom). Upcn prolonged
Jeating of equirplar smounts, ths ccndensate from tho reflux cooler sspamted
into layers. The upper Im'a'- had the bPoiling point of ths oc:zmrr,ed hydro-
carton, whlls ths seavier Ja.yer contained cflathyl sulfate,

In ordsr to shorten the reaction time and to thoredy avoid the
fomum of Adiethyl sulfats, the reaction was carriocd out in the preseace
of cue mols ofalmim‘bmma. AlIPr3 proved io de very suitadls Pecause
it dissolves reedily in lu-mcu‘bcnz Tho rsacticn nroceeded 80 violsaily




"-mmtmmﬁmofmmmmuw,thatcwlmgmeasentm .
’Iceuate:mwm.tthamctimm1tproaucodaatm3msin1-r.
Pication. Tes yrodact s dissolyed in benzene oz othse, wvhsyeupon &
strmggreencalmnbmld'bechsemd After stemming off ths solvents,
e smll gquantity of 2 highar boiling materlal (ss well ag the diothyl :
‘sulfate and tho starting mtarial) was fourd, ?amrfmmdthassm;_v'
v'expeﬂmtﬁthmmmmoﬁarmmleoutthamsfb‘ntyafm
.clecavage or of rearransezent Thepmﬁuctmfonndtobood‘sssentmny
the gmrs naturc £3 that fmmthyl cyclohoxans. The. obsarvation that.
.at&omid&amcﬂenmchan@edhy&mm‘bmm&mwsmsaubm
wthamﬁmmtths-eactimmmcmpleteorpwb@ammiw.

Intbaeea:chfarmtm-\lﬂcs mxbe’cancestomvducemldor o
mctinn alcoroln sare noxt used for 'the decomposition, . After the ad~
‘dition of metrenol (or othsr aléohols) to the conversian px-o:hmts( _a.rad-

partic-

violet color appecred. Conecwully the pure tortisry hydroearbons
-ularly thoee froa of. o.afina) exhibited typic..l calor xﬂea.ations‘

Thinrmcticamthanmie&outbymm‘guntoammm
dmdmmmmmsmmcuuaator. Tho recction mixtuze .
tecarn wam axd iscmerization (attridutarls to tho AlEr3) occurred.
Cyclchesans abm-grooneolorthnghithmmtarh.arymm
aton (proviied tiet mothyl cyclopsatans, a compourd of the coo» rolecular |
weight, bao teex recoved). Ve vore tl:a:afomo:ftlmopmion that foo-
x::eriutim rd taken placs, Put lator investigations ravca.lm tba.t tho
cyclnhsnmmmtsufncimmnm : .

,Inczdsrt-oacmso the pos:ibinwofimr.‘. tion, the.
reaction wms carried out under =ild conditions, 1.0.,:.00111:10:10&1&1223_,
w2s ueed and 2 fev drops of chlorooulfonic acid estor voxo added,  CSp

to Ye & cuitadls solvent for AlBr3-in this recction. Upm va..—ying

, & point wna roached whers-even cyclohoxnns
yzoducedmeolcrmctim. Thias concentratica ves found to de half molar.
T approximtsly 0.1 ccx. of hydrocartan ware addad abtout 5 cox. of Wl
mhrARr3m1nthzxinCSguﬂabont3dmpso’cmomﬂfm1cacidesmr
Mmmmmmdm,mlmmwmmmwdou

: Yhm&aatawmoc&lmm'appned ..o.c;,rclchcm.m,mwlor
arpoared. ibthyl cyclohszans, howevor, ylelded's clear green color,’

In tho case cf n-octans (paro, synthezlc, frcm Schoring) there —
mobscrﬂaclm.redcoloruhichmmlodﬂxomeencodtenmry
hydrocartan irpurities. Ai‘wrtboocmmmpurificdacainﬂ.oeamm
it ghowed no color.

In cxlsr 40 esiatlish the senslitivity of tho reactian to iso-

1tca.amwcheckmixtureao£tbammatmvml;am-
fins a.gnmt isoscopord3.  Thsreforv we investigated pure syuthetic
Sehering n-ocians in mirture with pure synthetic 2,5-dimsthylheysns. It
proved that 1f 1 pl. of <his mixture 18 reacted for thras nitutes with the
" ‘seze enount ¢f & amo-helf molar AlPry nolution In CSp ead 0.25 ml. of &
10% emilsicn o chlorosalfonic acid ester in CSp, and ig decomposed with
methamcl 1y the retlod rmoiicnsd above, not caly £ 1% solunticn tud also &
O.ISao]nﬁmctiso-octammn-octhEmMgiveaclsarcom-mcum.
Unler similar ccoditicns a 0.01% solution cansed the appearance of a woak rone
color ¥hich, bowover, aroearsd also with n-octane alms. It tme thsrefore




-~ apparent that even the supposedly pure n-octans contsined e small quantity -
.. of isocompounds whose presence vas revealed in this nore eensitive reaction .
" process or that during the throe mimnto reacticn’ the AlPr3 encoureged 1s0- -
_merizaticn. : R

o - '7me results obtainsi from en experiment on the puvest aveilsdls

" n-heptans from Boyl & Co. were vexry pimilar. A mixtore of mothyl cyclo-
‘hexans in n<heptano whith was analyzed showed that ‘even = 0.1P golutica °

" of mathyl cyclohexsne in n-hoptans glves a clear green color, provided

_that to 2.5 ml. of this solution the sams amount of 1/2 molar AlPrg amd &

""drop of chioroculfonic acid are added-and the mixture allowsd to react ]

 for three minutes. Under ths same conditions, the n-heptans alone gave a
weak green color which appeered after approxirmtaly & one-half hour contact.
of the conversion products with methenol. The n-heptens, thorefors, comld -

" elso have contained a small quantity of isocompounds. -,

Mothyl cyclchexans mixed with cyclobsxane could reedily be de-
a cleaxr green color, vhile tho cyclohorane, which had been more =

In order to detormine the censitivity limito more accuratsly and
to docide whether isomsrization occurrod during tho reacticn it wes nec-
essary to produce @ vory pure hydrocarbon. For this purposo_corenthol was-
d1stilled sevoral timeg over & rectifying colurn ono rotor in lsngth with
class rings. Tho fraction boiling at censtant temperature (71.8-72.0),

49 m., was converted according to standard procodure intc the hydrercne,

tmsbed with othor, and dried at 35° for 25 bours. It w3 then heated with a

mole of sodiuz othylate at 160° and ths n-hoptane wms separated &8 it wus

producad and rexoved by meons of a vtis?cux colum. Tho distillate wes

_yaghed with wter, muifuric acid (1.64), caustic soda ani sgrin with wter,

" d4ried with Ca Clp and d1stilled from the codium through tho colurm meatiom-
€d atove. Tho n-hoptens po cbtainod ghowed an R.I. of HZo=1.3878 # 0.0001.
This n-hoptans from oepnnthol gave mo coler reaciicn in the test. A 0.01%
oolnticn of 2,2,4-4rimikyl peatans (I1.G. Zlyml.3920) in n-heptans showmd

: red coloring xhen 2 ml. of this mixture k24 teen allowed to react with
0.5 nl. of cne-belf oolar AlEry ard EpSO, and 0.075 ml. of a 105 solution

—f ester in CSp for five nimutds. 2,5-dimothyl hexano could dbo dstacted
in 0.015 eolution, and 2,2,3-trimothyl tutane (triptans) in not less then
a .0.1% sointion, apparently because tho mothyl groupe rosiraein ths tertiary
H-atom.  Tho testingof 2ml. of & 0.01% soluticn of mthylcyclohaxane
resulted, aftor five mimtos, in a clear reaction - In tals case & groea
color. ’ E ' C

Isocorpounds with qusrtenary carbon atomo ccmmot be detocted
ty this cclor reaction. The totremnthyl tutane and the 2,2-31methyl
tutans which wero obdiained by moana of the pimmcols throagh splitiing with
eodiun alcoholate amd were &istilled through the colurm of Foch-Kiltemth
vare tosted to confirm this statement. :

Pentane obisinod from petrcleun ether through distillaticn ia the
game colmm yielded practically no color reaction. We have, furthermors,
subzitted prraffin oil D.A.E.6 and colid commercial peraffins to cur test
amd bave obperved similar coler reacticms. :




3808,

_ _5_.

.T.n e.nothsr eet of ozpurimnts 5 pumat cyclohamne of Los7 -
g invastig:.ted by the gamo treatment. This Tielded d.mplete roddich
. tinge; tut ths rod mbsaquenﬁy changed into & . 2ollen yellow, Thig result
czusss ona to mmpect that mothyl cyclobaxans is prosent in detectabls
amounts in-the rayroweat fractions of cyclohsrmus obtained dy the usnal
- peans, ~ Thermodyramic ccoputations -ghow thet at squilidrium et room tom- -
psrature a few porcont of methyl cyclopemtans 1s contained apd Benitzescu (7)
hes demonstratod exporirantally that ot the bolling point of cyclohozans -
. sbout.22,8% of mothyl cyclopentans in prosont. - Miscshing anf co-vorker
‘proved dy means of the Ba.mn apsctrogmph that mathylcyclopentane ia the,
only 15cmar., C ) )

. VWe therefore pmpamd mth:,'l cyclopcntmo acconung to the procesa :
of Bonitzeam {1.0.) msntioned above apd carried ocut & careful distillaticn.
.Inwncanmtionsmnglngfmmlﬁwtomoﬁthnmapmdamdomgewlo* '
which poon changed to a diriy red browmn.. With greater dilution (0.1%) .the
color rerained golden yellow, sicwing tha precence of cyclohezeva. Wo have .
nsvertheless, invootigatad & mutu:re of mothyl cyclohexape in cyclohoxene. -
The groen color of the mathyl cyclohnnne covered-up-the yallow gold color -
of the mothyl cyclopentaae vhich uss prossnt. In & 0.01% solntion a groan

" color with hmun tint (emmod bv tho pressace of the mthyl cyclopente.na)

. appeared :

* Cyclopentene ( -1.1;06!:) fractiomated in tha colmm of Foch-
Eilderath yielded no reaction. On the other kanmd, cyclohoptons (1'.5‘:-1 450)

- shovad a desp groen color which ray porbaps Yo attritutsd to the ingtatility
of the soven ring oystam amd tho foct that c;ycloheptane i1g at equilidbrium
wit.h mthyl cyclohemm at ccmwnt tcx:;ommra

Atozdmn.mdco]or,bmver,mobmmthocaceofdi-
‘meathyl cyclobexans ani cyolooctzma 8lthoush thsse two prepamtions are ot
wll definsd. compomxln .

. ‘Be havo not ya: dotemined ths aanaiti'.'ity Ltnita of ‘highex
paraffing ard cyclic hydiocardong dbecauco the =iorials z:..cde:l for their
xagufacture kave not bea: avauz.blo. ) :

. " Ve have nougnc to pm—'ry highor cosmreisl compounds by meana of
this reactica. Such exporiconta have, up to tils tiro, giver maticfactery
rosults and a report ca “hig sudject uin ‘sudbsxuantly do mdo in collad-
oration vith Dr, Schuensiminn, -

Thia rroblsm ms aloo 'beaa werked ca by Schaargckmidt and co-
wrkar o used the SHCl5 mothoi to come extcat for the approxirate gmane
titative determimtion af hydrocarbons. ¥a bare ogtablished the fact,
from our reactiocm,that the Scharrschmidt recction carmot de ussd for
corplete purificaticn nor for quantitative de umdmtim

For this purpoce, Schearschridt had obiainod a mixture of 50"'
n-hpmm%mwylcyclohammandhadtm*& the samo with so mch
ﬁ that ths methyl cyclohszare becsms quantitatively comvertad. 2hore
E ted & mixture which, acco:diq;t.othaanilinepom.mthod ahowad &
content of app-vximtaly two perceat isocormpouds, whereupon Schaamc}midt
eancluded that since the azniline point mthod r,bommaccumcyoftham
orier, parificaticu was possidls.




R Ye have, thersforo, prodicod & mixture of n-heptens with two
percent mothyl cyclohenna and kave treated. it with tuo rolss of SCL;

sccording to the mothod. of Sclma;-sc;nu&jb. . Upen. coplotion of reaction,

- the hydrocarbans obtaired yielded a deop greon color vith violet sheen,

vhich signified .the fact tist tho mothyl cyclokexnne vA5 not removed by
this procedure and also that, Juat &8 Schenrachmidd had suspocted, normal

.hydrocarbons also were attacksd. ' This purification wes repsated twlcs

with the products obiminsd and yileldod ever.s (

thsreforo known that this reaction con be uned as an eid to purification

but not for camplete purdficatden T IR s

: ' Even n-heptace, after two hours of treatment with SiCls at 0°
has not boen attacked. Ths reaction occurs only in the presonce of an' .
isocompourd, as Schasrochmidt hed curmised. ' SRR

Progress in the qualitative determination cf isocomponnds-can--

" nov be veported. Our rcaction can easily and mpldly bo carrded out,

apd 1t pormits the detection of e quantity of about 0.013 of isocompouads
and roguires, in most cases, the uss of only 1 cem. of hydrocarbon mixture.
Schaarschmidt ageribod to the yeactiom carriod out by this msthod a ssa- .
pitivity 1imit of ndt lowor tkan 0.1% ool based this opinion ca the fact that
& nornl hydrocarbon ovidencod the begimming of reaction after twonty-four

. houra and the same hydrocarbon with about 0.1% isocompound showed first

. Bigno of reaction after twanty hours. Do ; : S

’ - It is now possibls to provo the procence of tortiary hydrocarbons
in mittures, and this reacticn can bo used ac woll at the Imowa phyoical
It ig planned to put this roaction an & still broader tasis ami
to dotermins whothor diffexcnce in placs isorors (o8 for ex. dimothyl
cyclohexnnes) can be discovered, and to establish tho limitations of tao
application of thia rozction to ths quantitativerdeterminztlon of hydro-
Tranglated by Marjorie BE. Oakley -
Eaao labto:mtories-Pesearch Diviolo
Standard 011 Develoroent Company




Low Tempbrature Carbonization of Coal

-

: L:Lght oils orlg:.natlng fx‘om % tempet'ature carbom.zation of :coal or I‘rom

cruck:mg the W temperature coal tar dlffer trom those which are obtalned i‘rom

- the normal hlgh temperature oarbonizatlon of:. coal insot‘ar as’ thev contain. more .
: ali hatic,_ph : ol—}e—m&—tmsa:tum d compounds s.nd less aroma.t:.c .ones han'n' .
B hzgh temperature 11ght 011. The refining ot‘ such light 0ils requ:.res somewhat
modif'ied processes in order to cut down rerining losses. S
Rei‘iningisuch lig,ht oils requirés numerous ln.boratox-y e;pelrimgn_fg ;-:hich'
. have to be .carried out in order to deterndne the most 'uita_b']..e.refining

'procedure. For these reusons no kitchen ready rccip ca‘n be’ g}.ven,' ‘but the

i‘ollowing gcnerul ideas on the s\.chct may be of interest. .. h’i_thou't doubt Jit
is possible to obta. n n wuter white {‘inished p:'oduct mth a low gum content

ir the crude 11@11: oil is treatod with large a:nounts of concentratcd suli‘unc

.

acid. howevlr, the losses are: vory high and bes‘des the d1olcfinos, nonoolexines‘

and uromatics are removed to;a._ The contcnt of saturated paraf!‘inic hydrosarbuns
aco—ulutcs in the rcfired product, thus decreasing its antiknock value, éince :
the diolefines polymcri»ze ‘very readily, thgy'nre mostly ,rcspcnsible\for the
_I‘onﬁation of "gtx.js" during storing. " A suitable refining mefhod' should ﬁmové

as m&ny &iole‘fines. as puss w'it'houti uttack:ing.the monoolefines, which should
be .proté.c{:ed‘ érgainsf i:he infiuence of oxygen by an ndmixtux*g of sui table in-
hibitors. The best refining muﬂmod - hydrogenation exceptea - would be suuh a
selectnre one which removes only t.he dlolefines without af!‘ect ng other h;rdrd;
carbons. Sincc uuriﬂg cormercial operation it is almost imposslblc to obtain
such & high selectivity, the rcfining process should be cerried out in such a

nemner as to extract aus 1'ew monoolefincs es pos'éi‘ble,




The renvtlo*x oi‘ the d1 - and nonoo fines with sﬁli‘uric-&éid i's*:.cconipe.x"zié‘d"

by an evolutlon of heat.. The hi ghex' the o;eflne content the larger the hent
L evolutio : "‘he degree o!‘ heat evolutlon can be eus*ly shown _by a s:unple 1abora—

‘”t}‘v expenment. A Smull ‘Dewar vncuum 1‘1& k 1s equipped w:th 43 thcmcmeter

which 1nserted :.nto the flask by means oI a t* ght f1tt1ng corlf stopper. Vie

Testing various .L:..;;,x'
theIr reu\.tlv:.tv. ije observe easily thut the tehparatures ‘rise: higher, when

vie examnine a hght oil ongl’mtmg from lo.v ten.pcrature cs rbonization‘ of coal
or l gnite or fronm cracking the low temperature tar: obtained by 1ov‘ tenperuture
carooni'anon. It is ev'den. thu.t at hi gher tcvpcrn‘urcs- the renction of the

-sulfuric ucid: vith t.he olc xic hydrecz.rbons w3 11 ‘De—trongp hun ..t lcwer ones,
whicm..ut ‘the tcnvpcr turc s‘\oulu be” control ed 1WW

N siye'rcuction with the u.cid. vhen, scme. 15 véurs ago, wc tr:.ed to crack hgute
tar t;y 5usoline in coope:ratic.m with the Universul (il Products Ccmpuny of
‘Chicugo, .v:é had to refine the cracked gesoline in order to_qb‘;ainbu suitable
motor fuel. Applyi‘ng the sulfurie ucié trea't:zc‘.;x;xt, we found out thut the best
reéults wure obﬁincd when we rcmoved “the heut of re&ction £s wull us 'péssible
and képt the tcr.,(,rut ure of the conte'xt of the leberntory ugltutor betwecn / 5
and 4 lOCC(bl-E-OCF). Furthermore, it.was botter to apply small volumes of
cencentrated €6 Bé sulrunc acid than lr.rgu- vdlumes of & diiluted cne. The

_nc;d treuted rroduct was neutrulized with ceustiz sedu sclution and the red
tillation hed to be carried out us quickly e&s ‘p'ossible. Trensferrin the
‘laboru;tor;.' exper i. ents to cermercial o‘)erutlcn reguirecs the ap*licz.tum cf an

) égit&tex‘ jﬁhlt‘!‘. is cquippé'd with ¢ 3Jucket, through which ccld water or an

artificially refriferated btrine solution can be circulated, Such an agitator .




a.nnot be llned vnth acul :roo!‘

‘tro.nsmésion. ' The most sult&ble tenpcr'xture r"ust be found out by trle.l. Tbe

arid may

' te.npt.ruture ;.or only o ..hort rcnod of tinmc. Some l’lnd of 1nh1b1tor s}'ould be
adxxlixed. to the I’ini_shed prdduqt.

othur process wnich ney b
. s .

contauin high frnounts of unsaturcted” hydrocarbons mey: Ye considered nore a

zodificution of the distilling prqcuduru. g "omallv, when the refined . product
is r;di.stil'lcd’ the finul temperctures beeome so high thot dircc’tr steam must

- be 'dpéliod in -.ordir to wuporize tlnr;‘ heavy ff ‘tions. It was’ féund bout t t sorﬁe
. of the ;;ol:':x-;.rizcd '_:-rqductsvr were sl chitly &écomposc.. under thc 1mlu.qcc of

the clevated tenperature, thug in cre"s:.nc the gun co1tcnt of thu Cis T

in order to keup the gunm content he distill_n n must be interru tcd.
. : p ot pum co : : :

whint Yower temperature’ than would be neeess. 'r tec obtain:
chest viclés of distillutc. A ceconposition of the distillute con e

vented if the distilletion is curricd out ot & tenperature ot 80-90("0

cn, se thot the aistilling temperature is. .u;it
within 7 the ubove nentd oned 11'uts. Ly doing thl--, thc-yicl'ds cun be slightly
reised, o little wesker acid thun usual can be enpleyed or the z:xcﬁr;t of neid
clan be lessencd. Small sculé experinents chowed thut the process is of walue
whc*z lig F\* cils which contain high trmounts of unsuturcted hydrocurbens };uvc to
Le rerined. >comLination of the vucuunm pressure distillation with the*
temperature coxj.trollc«;‘ scid troatment is a very nilc kind of ncid refining

which should cnable the olefinic hydrocerbons to be nlnost selectively

rLLoveG. TRE & itlo*x of small ecmounts of inhibitor to the finished px-oduct'

furniskcs & stable gasoline. 3




he rbactlon of the Sulinric~ac_

thc>numbgr,of t}c cmp ovec ‘nvuctor_r xers. The sepuratlon of the ‘tcid from

_the light oil shoul & be es cozt

nd thc iast se p.ratlnv vesse

The neutral ization with'wa r and

caustic sodu solution should

be c"rr~cd cut by mu«“s of n;x’n{ “urp< and c»ntr;-
fuges. " The rcefined product
_.teo obtuin w stable product. The foliowin

the proposcd process.
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It s‘hm;ld
-r'ecover-e.d
refin ng_' prci_gedure. Ny ce it is posslble thv\t ‘the di
equelly <1‘i~str'i ted over, Ll' entlrc*bmhng renge, ,f‘rachons oy be rt.cov.crcd
which' do nojt‘ n _‘vc‘.. ~cx‘1"mus.tive.rciining . ;,\lxch & .,rawdurc col.ld prcscrve :
mon oo‘-vflm,s, thxs cuttlng down the 1osses.. o |

The vepor phauc trcutncnt with &ctivated ulays }ould be tnca, too.

1 xobreae'xts a i‘lov' she t ol such 4 vapor ph se plnnt Wthh

zs:tm ns e i L can be employed for the

) treatment of cruci:ec‘vtnsoiine, 'to’o._ In cLLsc ci‘ li(;ht oil,fcz‘ ing Ae‘wz;sh-
oil is s stripped f"on t'."‘.v.."l.[ht cil by po .ixf.{; through the strippin{j,ﬁtiil (l)
ihe stripped o0il is withdrwwm from the bottom of tre ..t‘ll, coolcd rné rutur c_dv'
t.o the light oil scrubb‘crs.‘ = light éil v"po_rs.lc: “L‘_ ‘L:t the top wre con-

» densed (2 ¢ prruted from woter

tiurough o butl wustic sodn (L) in oraur to extruet the i

from the crude iirht oil ) Y. irem new en
ayplic
ft._cd
rented by stean.  The hc-mj,'vrcsiducr '.';);ic;h has
v.vi_t.‘.;drr.xm, céclcc wnd dispdsed cf. The sx.p'e'rhc.atcd light
0il wapers 'u.rrc :'.d:ni.ttcd in the top of the clay tover (9) und wre flo nr dowr :
rds’ to the botton. "; 1€ iich due te the nted tcnpc‘rﬁ.t‘urc
wre net teo \'isccus ! i iuve not teen udscrbed by the elay, ure. recovered

in t lcz-.cr part of the tewer which 1s cquipped with 2 stean coil in order to

vuporize light products, should-they hove been cordensed:  The 1liguid "015,

nucusly or pericdically withdrewm. fThe light oil wnpors nre then

5




‘care ‘of the findl re- -
firii_‘ng. ‘ :unmy polymers eré withdravm d o '. " The two clay towers

plp:.ng cpnneqti'ons to

in the. iro.ctlonating_, colurm. (11) tnd scpar&tcd into .".otor bcnzol and hu vy

res iduc ' 1}‘0 1‘rz.ctlonc.t1ng is m.dcd by &, strt.“n of r‘-i lux wlthdrm'n f‘rom

tunk (16) b*' reflux pump (1h). The heavy rcs_ldue i dlschargcc.»nt the- bottom

of the gtill, cc;’olb d s.'nd 'c.:m be 'uscd o8 ‘nciur%' solvent. The msoli.nvé, vapors,
lt.z.vm.;;‘ et thc t::)r of the oolur:n, bei‘orf. be-lng condpnaed (1))‘ are- led t!.rpug,h
o beth of caustic sodu s ion | sp L3) v : remevos sulfur
and: irogen sul: ide. s rofis d u 4 is stored ip tank (1 AvS‘.ncc.

scoe of th are sorbed by th ctiveted cluey, w hi toiling solven

si.ould b(.;:»arcol:.tcd,throuch trw bed, which, by tructing the clay, opens its

porcs wud extends its uscful life. "Provisions hculn be rade in erder to

ce is ceen nemical o:.u' if o lurge plent is cperated

procuct choula bu b mdcd with irhibiter.
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can bc cr:p"ove‘., ‘wdrogcz:at;on»*lroccsscs must 'bc 1cntion'd. hi[;h prcssurc g
ase trcv.t*u.nt with fixed bed catalvets) ves hir o

8 product' of {‘o.od-rvc}ua.lity; however, it is ‘comp.\"lic&ted ‘ond

newhet z::sdificd .'drogenat:l.on process is’ tl’*e "Rostln prooe"" which -

uses « finely dividec iron orc (minbtto) ‘over which the guscline tupors wre 1léd

fogcthv.r vith hydregen cont ining (;usos_.t-;t SEOOC.(662°F).




- PRANSLA.'TON

'indmtna.l coke fm the fincs, at the same time recovering tar and”
- light mel ai]s.
The plant is located on an unt‘iniahed mvigiblo cana.l,

) connect the Gulf of Palma.s and S. An*ioco Bay. When the work is
cmleted, ships tmnsporti:g the aolid and liquid mels ca.n tie up
: ta the quay of the* workn which is a.lao conneoted‘vith tha Railway

line (F.h.s ) which ) passes neardye. .

(R R Carg

'_rhe fuel to be proces‘ed : rriyes in’ -agcms by the abave

mentioned route and is unloaded either directl,y into feed hoppers

or into nearby 'bins, which are divi(.ed into c:nmrtnenta for the
varmus gmdes of coal which are used.
'l'he plmt is essenti.ally ccnpriaed of the f‘ollor.lng
units (See Pig. 1): : C :
1e A boiler house to produce steam for the various servicese |
2, A battery of gas generators to supplr gas, mixed with
distil]ation gases, to the distillation ovens. -
3e Twd batteries of ovens uxl their equipnent (only one
battezy is in opemtion at the present time);

A plant for separation of tar..
A plant far separation of light oils.




aervices connectod with tho pmcess.
Steam i3 used:’
- For the t:roduction of cmde gas
- Por removal of Tar fron crude g&a
- For scpamtlon of ligxt oils ("Bem.ine")
-«=-For Tar disti‘lation )
- Por nectii‘ication of the light fraction
- Por liqd.fying "G" Tar ‘before £illing drums.
"'he pla.nt consista of two mechanically fired Ba‘bcock anmd
Wilcox boilers one of which is nomally in reserve.
Feed water im treated with sodium phosphate.

No recuperafprs por condensers are employed.

par burmers with which the umit is supplied are used

" intermittently. .-

Certain data on the operation are to be found in Appendix

This plant produces gas necessary for heating the distillat-

ion ovens, It consists of a battery of f‘a;xr Stein Gas Producers .




air, unrler the grate. -

One fan ia sufficient to blow air for the gaa pzodncers,
tvo of Which suffice for the battezy of ovena “nowr in use.

A mechanica.i conveyor feods’ coal * ;he pmduoer feed.
'hoypers which ha.ve a double seal.

The gas fram each pmcmcer passes- througb a hydraulio lock‘
into a sea water spray washer. It then passes to the Tbeiaen
Centrimgal washer where it u.ndergoea fiml tar separation a.nd its
prcssure is 'bmxght up to that point necessazy for the opemtian B
of the oven ‘burners. ' o

The gas, after pasaing thrwgh the’ collcctor which reta.ins
the drops of water and tar in suspension, paases to a second washirg
tcwer with Ea.schig Rings and sea nter sprews where it deposits the
mediun oils. Preo ‘here, through’ mcters for the neasurement of flow
and through automatic regulating valves the gas is fed to the
- distillation ovens.

Residue gas from the distillation plant is mixed with the

* producers das ‘ahesd of the Thiesen plant.

< N . - . o
All apparatus Tod the neasurement and control of gas condit-

ions at various points in the circuit are centralised in one cabin
together with agmmtus for the autamatic regulation of the pressure
©f the mixture of air and stean blown into the rroducers, which
pressure is a function of the pres;;xre in the main collector

(Askania System).

e



‘In Appendix No.'

r‘elatui‘é to thd @t, -'

Distillation Ovens and Aceessox-ies .
The coal used and its ration.’
A mirture of so—oalled Fat coldng coal ‘and so—called Lea.n

' coal is fed to the OVens. The latter (non-cold.ng coa.l) 4s added

fbecause thé co i _ e
poroua and fra.gile coke. ,'fhe prcportions of the mixture are
‘ esta'blished daily on tbe resul'c of laboratory ana]\yaes.

Frcm the hoppers the two types of coal are fed by ad:)usff-
ed disc teeders a.nd a belt conveyor to a hopper above two Cars
disintegrators vhich have thc double function of cms}ﬂ.ng to tho

correct s e_(uixd.xmm aﬁ‘T ‘W)Woftharougmy mud.ng the—
coa.l. '
From the disintegratora the coal passed on two belt

conveyors fo the —hoppem of the disti]‘.lation'ov,en;s. Lt

Distillation ovens,
| '].'he unit consfs’cs s of two batteries of two ovens eachs Only.
the second battery (ovens 3 a.nd 4) is in opemtion at present.
Each oven (Fig. No. 2) consists of four horizonul turnels,
one above the. other, these are the dintilhtlon chnmqu. "heir

dmensiom are: Length 50 meters, inside vridth 1,60 nmeters, and




helg,ht 9, 25 meters., Inside these tunnels, on a refractory bed
haated from’ belOW, metal pans canta:.m.n,g, the cozl to be m.stlded

.run in ppos:.te dlrect:.ons 1n each oven.

‘ne combustion chambcr is of recta.ngular section "vuilt of
":.rebnc}’ and pa.rt:.tzorwd :mto flvd c:mnumcating c:z:mart:ncnts,
‘he quers are phccd in the 1rst and the third ccx::part:-cnts.

. "‘he burnt gas- a“ter passing the 1‘ivc canpdrt:nnnts,passes
to a vertical tower which is camion to the flues of the four

_combustion chambers of each section of the oven.

Froaa the towers, fumes pass through a collecting chamber

to the c}ﬁ;:méy. The pans containing coal travel slow],y'along the
tunnels and are heated by the ccx:xb;x;tion chambers uxulérﬂea.th.
— The gases produced in the. distillation chambers are drawn
t ‘hrcugh nine rising columns and pass to a container for' prel:un—
wr sepamtiom(locally_bwm as a "Bariletto”), from there
they pass to the section for the final cxtmction of tar and to that
for the extraction of light oils.
‘ The coke produced is conveyed to the Ik'tlngui»hers in anall —
bucxcts and then conveyed ¢o the warehouse or shipped directly to

consuners,




“Material of which the pans arc'.com‘micted.
The mmber of pans in the circun.t is 1168. ’l‘hev circulate

in razrs. The dimensions are 0,75 x- o, 5 x C,20 and they are divided
into eirht compartments ’by partitions mmllel ath the uirect:.on

of travel.

nt +he present time most of the pans are of cgst iron nth
3,-: Chramium, other pans of- ordimry and cr—'l“i cast iron 'are also
in use. The fomer have 2 greater resistance to corrosion and to
distortion bubt are sligxt"k,r mo;e fragile thafn fk.he Latter;. Experinents
have been carried out and the best material so farfound is a steel
with special heat freaméﬁf. These will be adopted‘as soon as .
possible, Tith the new material there will be an faprovauent as
re-gands fmgilitf, distartion and resistance to the corrosive agenis
liberated in distiliation, the pans will also be considerably lighter

3o that doudble sized pans, 0,75 x 1,50 x 0,20 n., can be adopted.

Autamatic Control of the Oven,
As intervals of about eisht mimutes an electric clock

operates a selector which autasatically engages and disencages the

motors of the varicus cxmponents a.nd c:n*le es the cycle (lasting’ -




Movement of the" pans is two rams, n.oma.l to ea;ch: '
other, one: bnmg the pnncipe.l a.nd the other secondary. E’igure No.
5 :.ll\.xstmtes their opemtmn.s. -
4 _ The presaures of the. distillation gas, fuel gas a.nd a:.r
—fm——mm—sﬁ?mm_ feature of
whidx is butterfly valves orerated by "Servo" 0‘1 P\.mrp in ‘turn
operated by the preaaures@hensclves.
) T'ne control of distillation, through the mspectlon of -

~

tunp?mtum and t;hencé regulation of combustion, is by‘xnea.ns ,gf

themo couples placed in nine sections (eight couples to a section).

~———Stme of these are connested 16 & central Fecording station whers
.a v'isual a.lam signal shows the zones i Whlch the tanpemturc ia
o0 high, others are connéctcd to d:.vect rea(hng pyraneters.
(See t'z;ure T\o. ).
Same data relutin; to the :rperatlon of the ovens is given

inA_ ymdi.xln

Tar senarati
The first condensation of tar takes tlace in the water
jé.c}:eted colummns and in the preliminary tar separntors (called

"Bariletti") and further tar is deposited ‘in" surface condenser. |

-t

e tar is collected in a small tank from vhich it is puaped
Lo two stean Jacketed tanks for decantation, overflow - ripes ‘ake

. .
‘he tar o an lung %ank and Tinally to a main tank of 1000 cubic

meters,




From the 'battenes of su.zface condensers the gas passes
- two Beale Badoni honow cylinder tar extractors (2 are also in .
reserve) and . uhen a Rotary Pelouze. "La'bynnth" ‘Tar Se ,a.rat:}r“ to

' rexnove the last traces oi‘ tar., “The t,a’r. after deca.ntation 'is: sent

to:the ’:‘Ain ta.r t&nk.

sea v-éter 'spmy washer a.nd then two oii washing towers,’ Ai‘.er

‘this treatment it is collected. as already mcntioned, :Ln the pmducer
.pltmt ta.nka to be mixed with gas fm .he prodncer nlzmt for
heati.ng the ovens.

"‘he cold_"m canying oil is pumped to a hcat exchanger
and is heated to 40° C ,' it then goes to two steam Drehea.tera, vhere
the te pperature reachcs 120° C., and then to a plate distillation
tower into which steam is uxjected in counter current.

Thile the oil freed from the "Bcn..me passes to a cooler

“of sea water spray-before returning to the circuit, thé nixed vapours |
of water and "Ga.salm" erter the af omcn‘ioned heat erchanger produc-
ing a li-ht spiﬂ.t vapour‘whi_.ch passes directly ¢o the rectifier and
to hegv fractions which follow the same rath after passing thro.gh
an auxiliary hca‘.:er;

Froam t};e rectifier throuch a condenser ihe wate;t\-gasoline
nixture passes to a separator (locally mown as a "Fiorentina%)~from
which the gasoline, vhich is seyarated ;2es iric an intemediate
recovery tank., See {jyeniix No. 5 for infomation :cgar&i:%this

section,




_'.Lar D:. t:.lla. xo}x Plint

"'hls cons sts ci‘ ‘-wd "uroa.b" cont rmous us lla.. on retbrt

3 -

wh:.ch u.n\.il now hnve on]J been usevl \'erj l:.ttle and are mther of ‘an '

expem.ngntal mture.

Zhe. itar fr:m a deca_ntat:.on t-mk paases through -neasuriné,
{:oxés and is rumped to a’heat ex-;h.xnber :‘here 11; is Dreheated at the
exﬁens"e 6.‘{ "Bemihe vapsurs fr.:m thé fmct onal stillatlon pla.nt
before bexng fed to retorts. hese retorts are’ cyhmlmcal axﬂ up~-
righ?'.. » They are heated by ulstillation gas the pmducts of cambustion
of which clrculate throurh externa.l c:nla.

Th tar, prehwted as nmentioned above,’ is brouc,ht up to
250° c. ‘by ‘superheated stesa and‘ dstilled .
' . The pitch obtainéd is contimously sjphoned from the bottcm e
tal»'en throuch stea:n aacketed pipcs fu"st to a cooler md then
to conecting, tanks. _ » ‘ o

V.apour from the dome of the retort passes £o the boitonm of
a tlated fractional sepa.mtin; colirnne

".Be;xzinc“ vapour from the outlet at the top is cooled, and
condense in contaimrsrwhvere they are sepam;ted fraa the water by
decantation. Fraa the upper, middle and lower varts of the plated
column, are derived raraffin, heavy and medium .oils respectively
Al products are sent %o their arpropriate tanks.

Arpendix No. 6 givea the details of the o:.Ls.




wefinery for 1i-ht oils

T "Casoline™ and the Yar "Benzine",

or mixed in various priportions ergo a series of chenical

waghings to remove acid, before refining.
fter washing, the "Benzine® is placed in a rettifier

irst 'b_/ internal _:._teuzix'. coils and sixbsei;‘ucnéll_','- by direct
njéctior;. of steam. ' ’ -
. “hile "éef.::inc" vap:;urs rass o c:mdensc.rs, irﬂuch
decantation also ta.‘.:'es‘ ﬁiac_e, and then o tarks <he rezidues remain
‘at the. bsttam of the vescel.

.s;.pcr;li): N3, 7 rives sme d.ata. on‘the systan of
'»pl.anvt "m(; on the characteristi:s on the pvro.ducti.

The plant has its own laboratory f{or the control of operat-
ions and or research. I% has also all necessary accessdIy Services

(7orkshops, sea-water pumps, air capressors etce.).




e o LVERGE 'ONTHLY &

R EERSSSSEESERE

_Coklng coal for ovens: - ‘ 1680 toﬁe'
Non-coking coal -for ovens (0+;0) . 720 tons

plant : 680 tons’

~ Coal: for . b01lers ©oo (0410 .y - 520 tons
Electric power - —- : oy 35000 KiH.

BRCDUGTION UYDER PRESZNT PhOGRAm

Percentage -
distillated
coal

78
9
0,65




COKE -
Tump O + 10 m/rr. _ :
- I rediate amalysis: .~ Noisture
PR o _.Ash _
R , -Volaﬁile_éubétanc s
.. . . Fixed Carbon - - 36.3C %
'Elementarylanalysisg " “Carbon . . 54.35 %
(dfy sample) . Hidrogen 488 ¢
| ' Total Sulphur . - 7.58% ..
Calorific vaiue ,.T—i._ ©© 7 5310 Cal/kg. -
‘Hourly cbnsqution} ' o 165 Kg.
Hourly stear production S © 950  Kg.

Characteristi'c of stean produced: p = 7.5 Kg/erg
- - t'=200° C. .

i ——

. /’ ». ) . )
{ APPENOIX Mo . 3

~ RAT ATZRINLS

) - Qualitx: Coal ="
~ Luzp 10 + 30 =/n

‘1 .ediate analysis: Woisture
' Ash
Volatite Substances
Fixed Carbon ‘




Hldrogen
‘Total -Sulphur

5550 Cal/Kg

H urly consumptlon A o 950 Xg.

b) - ouuc’rs
°) - ,ualltx + Gas mlsto (Gas G! I
“Density at 0° 76C n/m Hg: 4 .—.‘b.o'ss Kg/tic N
Chemlcal analy-is/ CO2 . _.' teecveedB9
. eee 2.2
... 0.3
ve. 0.2
...23.9 ¢
16.9 %
0.2
eee 2.6
.o 4628
Calorific value | | | 11668 Cal/Emb

_ Hourly prodiction - , -~ 2886 mc
Specific procuctlon o 3.00 zc/Kg carb. gassified
Percentag a351L1ed coal B 33.3
Consitions of gas upon leaving “ro.ucer plant:

Temperature ~° IZ7° C.
‘Pressure iC =/a H,0




© . bensity 15° €.
l'oi ture

-

T'EléméhtAry]anaxys AJ"Pidrdgen .
Qarboﬁ:‘
Sulphur
ish

Distilla<ion Cvcle =

‘Starts at 1.4:8° C
"uoeC © cistills
Siseec o
20C°C "
250°C
3ccec
oo

Wl

385°C

Hourly production
.Percentzage of coal gassified




' 3) - 'Guality - redium o0il
_ Density at 15°C : d = 0.9077
Moisture . ‘traces

" - DISTILZ: TICH CYCIE =

Staris at 138°C'_
T W I700C . distills
" 200°C , L
2s0eC "
298°C . ‘

Hourly prddqgjion
—_Percertage of coal gassified——

'RESILUE EXTRACTED. »

Moistére_ 2i.79 % S

Ealeifary analysis / Incozbustible carbon =  9.92 %
(dry saople) Total sulphur: ' 2.37 %
Hourly production ' 186 Kg.
Percentage of coal gassified - A , 19.6 ¥




a) = Rai "ATERIALS -~ -

Ali

uality/Cokin,
Iurp .0 + i@ ;
_I'gediaté analysis

| " ash

Volatilé Substances
Eletentary Analysis:
(on gry sa ple)
Calorifiv value

;uéiitz : Non;cokin c1c eratin
Iump : 0 + 10 o/z : ”
1 o

latile Substances
& Cartop
12l Sulphur

Iugp ¢ 0 + 2 :
Fercenta e used - coking

S

non=coking
1 €

I eliate znalysis: loistur
nash




Volatile Substances . .36.28

S S Fized Carbon | - 40.70 %
~£lementary analysist:- - Carbop———— 63497

" (dry sample) -~ -~ -Hidrogem - . . = 4.89

s ' . otul sulphur . - 8439 :

| S 6075 Cal/Kg.

Calorific vaiue

el aTstilled per Rewr . 3500 Kge

Loadings per hour ‘ ‘ ‘ 7
Amount of coal per load

©) - uality — Gas for heating the ovens
vKixthre of gas froxz pas producer plants
v ‘and distillation gases (Gas V) '
- emsity st 0° & TS0 W
Chemical analysis ¢ 002

(calcﬁlated) cai rific va ue C ‘ Cal/ Nzc.

wuantity of gas burned per hour : 1.5 ze.X




ity - seri-coke =
' 1) Tump: i 30
© 1 dediate analysis:

Volatile subs
Fixed carbon-

Elerentary znalysis: Carton-

- Total sulphur
Calorific value :

‘Hourly.production
Percentage of coal lozded
. 30 7/m
Iﬁwediatevanalysis';.‘ ‘ »Moisturé
’ ash
Volatile sutstances
Fixed carbon .

Tle-éntary analysis. - Carbon
- (on dry sazple) 'HidrcLen'
o : " Total Sulphir
. Calorific value

Hourly production ..

Percentage of coal lozded

Total hourlj trocduction

Percentace of coal loaded




A e«Distiliation ésl(Gas-DX
" Density at 0°C.  at 750° Hg.
Chemical analysis : C

erpoemse T esscssvsase

Calorific value 4942 Cal/Nxcl
Supposing that all “thev nitrogen is derived from infliltrat-
‘'ion air (that of the coal passes thfou‘h’a::onia water)
the folloning data is held to be true:

—Density-at C°C. =nd '

V'Chemlcal'anélysis :

ee Tois
..3%.60 =
( : 7795 Cal/kxc.
Hourly prouuction ' . :5.5 I

Eourly rroduction ol gas D
infiitration zir ‘

Purceniz;e of coalfiistilled




~ uality: Distilletion Tar (Tar L)'=
Density at 159C. : d'= 1.002 g
oisture - . 3.35 %
méﬁta;:y analysis: i Hidrogen -

(on m'id_r,ide) ﬁ .- - Carbon
oo sulimur -
<

distills .
'".

_Hourly proéuction (znidride)
Percentage of distilled coz

4°) = Zuality - Gasoline = o
Color . . - - . . Citrus yellow
ispect . . . . . Clear '
Depssit . . . . . None
Density at .5° C. 0.7664 Kg/azc.
Kezction to métilaranc'i  - alkalinc
Prenol content. . 3.3




Eieméﬁtarylanalysis : Hidrégen: -
(6n anidride) - . Carbon = -
o B ' Suplhur -
Distillation Cycle (Kraemer & Spilker)
____Starts at'40°C. T
© 10% " 66°C. . .. .60% st 107.3°C
2B " 74.5°C. 70% at 120 -
30 % " 82°C. . . . .80% at 140.5°C
1 40¢ - " 89.3°C. 90% at 74
50 ¢ " 97.5°C. 93% at 180

Hourly productiOn_‘ , ' .~ . 29 Kg.
Percentage of coal loaded " 0.84 4.

DATA REZATIVE TO THE OPERALICN OF THE OVENS

Average te:perature in the_ovens: - :
'~ In co~bustion chazber : OVEN No. 3:T = 537.7°C
R " " 4/T = 554.9°C
- In distillation chazber: OVEN Fo. 3:T = 450.4°C

o " " 4T = 442.4°C

Average detression of distillatipn gas in thev"Bariletto"

- OVEN Fo.3 : 1.5 n/a  HyO
moo" 4 2.3 /a H-0 -




F PROLUCTS OB X REFREIL
S ST IC oISt 0L v
-+ :Loaded during one hour of operation -

" DIVISIONS

>

‘Moist coal loaded
Coke: Lump ™ -

" Fines
‘Anidride Tar
#ater in the Tar

Azronia wager

Gasoline _ ‘
‘Gasoline remaining in the gas

Gas (purified by infiltration zir)
Loss thru gas burned by infiltration
air, escaping gés, combustion of. coal

™
GO WP DD d Bh P WE WD BB MW WD WD ST Mty - D ——y
N - -

fines, dispersal of fines and of gas.
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THER”O—ChEEICAL B 'ICE OF P ODUCTS DhRIV"E
FRO':. THE - DISTIL&ATIOH OF CJE KG OF ST MIXTURE
(Refer to calorlflc value) : o l

- DIVISIONS

™

Calorific value of 1 Kg. of coal
_ Latent heat of ‘the coke .
" = Lump 0.64 x 5365

- Fines 0.14 x 5007

Latent heat in Gas D.’

0.7z g 22

.- $006 /
.Latent heat in. Tar_D.A““____‘_ ‘

0.0928 x 9359
Latent heat in the Gasoline \ -
' 0.0084 x 11800
Latent heat in the Gasoline left in
the gas .- - _
10.0001 x l‘.800
Evaporation heat of.the water
(0. OVZo + 0.2022)x100

3433.60
700.98

e
i
'.
!
!
‘.
b
‘.
|
:
|
!

526.03

—

£

$68.51

-

99.12

loss -

]
1
ft
1

e et e B D e T B i et edead

Therazo-cherical rendition : 92.6Z ¢




-

d=0.979
Viscosity Engler at 20°C

‘Distillation Cycle -

Starts at 157°C
o ae
N : :
" '3000C
Upto ™ 336°C . & . . . , DR
Quantity in-circulation . - ne. -
Capacity of 6il & . . . . & . e« ... 1763 Kg/hr
TASEING :IL SZEAl EICINE  (after one ronths us
Density at-i5°C-—:—4¢=0+980————
Viscosity Engler at 20°C:E = 2.4%°
Digtillation Cycle |
terts et “550C
" oZ00°C .. . . . distills .. . .
" 25000 .. . ..
"o30°0 L L "
Up to at 326°C.

Cazolire content of gas before re:oral of benzine : 125.86 g/ cN

" " " "

after the " " - n 13.86 g/mel
extracled : 115.00 5/ 7 _ RN .

ercentage of the quantity contained in the gas{ 36%

"




CHARACTERISTICS £F C.UDE.

- 7ality: Licht oil-
" Density at + 13°C :

Distillation Cicl -
R .

{

2C50C-

- gualltz. edluﬁ oil -
Dersity 15°C : 4 = 0.9483

Sulphur 5 3595 %
Thenol soluble A '
in soda = 32
Base . | : " 2%
Point of inflam:ability B/'. =~ 95°C.
Point of cocbustion P.Y. —§7°C
Distillation Cycle i
starts at 180°C.
© " o196°C . distills
" 200°C : "
216°C PP
" 288°C
ITCHY RESIIUE
3) - Juality: Heavy oil =
Density at 15°C = 0.9674
. Sulphur = 4.i65 %

—~ee - /S5~




Point of inflaunability

.Poi{it '.0“' ' co.: bustlon P .;"'

stillstion Cycle’ '
starts at 205°C
' " 22400
" 229°C

4) - gualiiz - '011—;—*—*~—4%*%~f¥4{
" Demsity at i5°C i d = 1.0171
Sulphur - S = 4.952 4
Point of inflazzability F.l.
'Point of combustion = R

" pistillation czcie ‘
eI
' ' .. distilis
"

"

”
o

'5) - Quality = Pitch =
‘Sof tening point: 70°C.




Ter
‘Light 0i1 - .

: dium;Qil__.f;;“”__;__ﬂ
Heavy 0il -
. "Paraffin 0il
% Pitch

TYFE OF TASEING PCR_GASCLINE =

i°) - Tashing 8% Na2003 at 20%
Eat;r wééhfhg
.wa;hing with O.
shing with 28
ater washing

washing with 2% NaCHa 14 Bé

.water washing

decantati on

a itation
decantation

ag.itation
decantation

shower
decantation

agitation
decantation
shower
cetantgtion




itatlon 20t
..decantatlon 20'-
’shower

Toss thru refinlng
Total loss

Density at ;5°C 0.746

Corrosion teste on coprer: pla ‘ :
Sulphur tenor s 1.045%

Distillation Cxcle
Starts at 66°C

88°C.
92°¢
.96°C
100°C
105°C
1110¢
11790
123°C
130°C
2409C
158°C . .
Dry point at 160°C.




' .TYPB OF WASHING FOR 50% lAR BEJZINE AND 50% GASOLINE

1o) - Washlng—&of NaOH at 15 Bé . dgitation ,'ASC
: - -+ decantation- 30'.
si‘ﬁg‘ﬁ%‘ﬁﬁ@ﬁ‘_t*Iﬁ_Bé_"’_”—~-_—__‘ngfﬁffo 30"
. _ _ decantation 30
_ washing-ﬁ% water . agitation  20%
o o R ‘decantation ~ 20"
ﬁashing's% H2SOn.a 61 B& -  agitation - 80'
T S ~ -decantation  60'
nashlng 57, water‘ SR " agitation : 207
' _ R decantation 20'
hash1ng 2% Na2C03 15 Bé I agitation ©30' -
N o . decantation 30"
'water'washing Lo N agitation . 20°
- . S . decantation . 20'
washing with Piombito sodico - * -agitation . 20'
R IR "~ decantation 30"
9°) ~ water washing s L afltatlon - 10!
S o : e e decanta~1on 20"

R ned benzine Visture ~ averace sexople

Color = _ ' ' clear opalescenceicrangp

Aspect . clear D
Deposit-- . - None
Density at 159C : 0.778
Sulphur =~ 1.29 %
Corrosion tests zade on copper plate:
. “ “after 18 hours slight tarnishing
~ Distillation Cycle
~ Starts at 68°C
" 105°C . . . . . distills .
" 1129C . . . . . "
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ENTRATA CARBONE 1N POLVERE.

: - R
CASSETTE VWOTE B ———
ol Rovescumsm (Rl ALA FINE DEL cieo PRECEDENTE E’ N LE MACCHINE DX smnr“mmmmmmmmvr—
" AVEVANO COMPIUTO UNA ROTAZIONE DI 180° YUOTANDO LE [ (CASSETTE PIENE D) mms IN POLVERE oo St CHIUDOND LE PORTE PRINCIPALI (PP) INIERCETTANDO LA COHUNICAZIONE FRA FORNI E AVANCAYERE;
CASSETTE DEL LDRO CONTENUTO (CARBOCOTTO) S1 RIALZANO - CRSSETTE PIENE DI CARBOCOTIO  ~- 51 APRONO LE PORTE SECONDARIE(PS)STABILENDO UNA (OMUNICAZIONE FRA LE AVANCAMERE £ L'ESTERNO §
mmmm LA Loz POSIZIONENORMALE - - R LE MACCHINE D) SPINTA SECONDARLE (S S)AGENDO NEL SENSO DELLE FRECCE PORTAND LE CASSETTE- ORIGHE DI URRLOTIO -

NEI ROVESQIATOR) 5 - .

. CONTEMPORANEAMENTE LE CASSETTE VWOTE CHE 51 TROVANO SU1 ROVESCIATOR VARNO A msmm D1 POLVERE DI CARBONE.
$OTIO LE TRAMOGGE DI CARICO SPINGENDO NELLE AYANCHMERE (CENRUELLE amnscfosmmme quenme D1 CARROKE

neps ' ' e .
§1 APRONG LE PORTE PRINCIPALI (PP)STABILEADC UKA COMUNICAZIONE DIRETTA FRA L'AMBIENTE DE| FORMI € LE AVANCANERE; | LEmcouxe m SPINTA SECORDARIE ts:)mmwm LA POSIZ)IONE NORMALE .
LE MACCHINE i SPINTA PRINUIPALI (SPIAGENDO NEL SENSO DEKLE FRECCE INTRODVCOND NEI FORN) LE CASSESTE CARICHE B Si- CHBUBOND 'LE PORTE SELONDARIE (PS) INTERCETTANDG LA COMUNICAZIONE FRA AVAlwfRE € ANBIENTE ESTERNG;

COMBUSTIBILE DA TRATTARE CHE S1 TROVAND NELLE AYNKAMERE DY EITM\‘AF&); ‘ 1 ROVESCIATORY $1 CAPOVOLEONOG SCARICANDO 1L CARsoc_om E RESTANO IN TALE POSIZIONE FINO ALL'INIZ10 DEL CICLO
CONTEMPOMKEANENTE LE CASSETTE CARICHE DI CMJO(OTTO EXTRWNG REULE mmm D vscm(M . - )
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