' Gelsenkirchen-Horst, February 12, 1942,
 Hothod for the Analytical Separation of Asphalt-in the
Sump Ali’)'m'ao Rooioue from’ Hiéh-Pgdoouro ;ﬁydrogomtion.

, Iu the course of the hydrogenation oi‘ ooal asphalt is formed whi.om

remaing in the heavy liquid residue. Although the hydrogenation residues
resemble petroleun residusl oils, it is not possible to wse the same method-
for the analytical separation of the aophaltio bodies which are used for
petroleum residues, The reason li¢s in the fact that the hydrogenation residue
containe, besides aaphnlt 80lid matter which consists of ash oumponentn. fres.
carbon and unhydrogenated coal substance. A method has been developed which
permits the separation of the hydrogénation residue into several components
without the necessity of- previoualy removing the solid' mtter and without
exposing the aaphalt:lo substances to conditions. which might ohange their
atmctures. T .

N Otie gram of the sample is woighed into an Erlenmsyer flask with ground

glnaa stopper, distributed over bottom snd sides of the flask and dissolved in
~ 40 co. of n-hexans, if necesgary under -slight warming. The solution is left

standing 4n the dark for 12 hours and filtered. The undissolved residue con-
sisting of 801id matter and hard asphalt is washed with n-hexane and extraoted
with bencol. The benzol solution is evaporated, yielding the "asphalt® fraotiom. .
The bengol-insoluble material is extracted with pyridine which treatment yielde
the “carbene™ fraction; the insoluble residue represents the %solid matter”.
The naphtha solution is treated with 0.5 grams activated charcosl and filtered.
Evaporation of the solution yields “"neutral 0il". The resins which are adsorbed
by the charcoal are either estimated by difference (subtraction of the sum of
60olid matter - asphalt, carbens and oil - from 100) or.are determined directly
by extraction of the charcoal with chloroform. - Results obtained with this method
on products containing up to 10% solid matter gave good roproduoible results.
For products containing more than 104 solid matter, the method hes been modified
by extracting the sample with n-hexane and pemitting the solution to stend '
for 12 hours; the uubsequont treatmsnt is the samo es be!‘ore.

Golsenld.rchon-ﬂorat, Sepf.embar 26, 1930, A_x_mlytieal lothods .
Removal of Solid Matter. '

- 0ils containing much sblid matter pasun\g oil, soda 041, sludge)

re fre«td froz} s0lid matter by boiling| 260 grams sample’ wjtth about 260 co.

benzol for 20 minutes, £ilt ering and d oﬁilling off the solvent.

, ' The‘aah in the rosidue‘ is de%termine‘ld on a‘n aliqu‘aot pOt‘ »tion a‘i‘tex‘
aohing with hot Denzol and: drying. ' _ N

®

r, boiling

If ooi] conta aonyos 1
with bemol i \mnoqpauary. ‘ ,‘ :

.-lﬂ ’

‘ A Thm mthq;l is u\!ed foxr the amnlyai.a of the/f(olllowing produol;a.
sludge, paotinlg 011,“ ‘s0da «oil, oml pa te, .0 triruging moiduo, contrf.fugo
oll, lcwr-tempﬁ'mwre oarboinizati n pro ucte ,qFluahHm oll,
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Determination of Sblid liatter,

© . Two grams or aample are dissolved.in hot benzol and filtered
‘.througlg a-Goooh- omotbh. ..... ’Nw residuemis mshad vm;h hot .,benaql end. dried
at 106°C. . ) S .

_The deteminat:lon 15 used for the o.nalys:ls of the rollowing
produetss pasting oil, soda oil, oatalysts, coal pagte, sludge, centrifuge
‘03X, centrifuging residue, centrifuge’ charge. residue and. ona from low

tomperature-carbonization. v

Asphalt Datérmi’imtion.

Two grams of sample are diasolved under heating in 5 0o. of benzol
and treated with' 100 60, naphtha (Nomlbenzin) ‘

The oolution ie left atanding in the refrigerator for two hourc or
at room temperature in the dark for 24 hours. The solution is then filtered,
washed with bensol and the filter boiled with benzol until all asphalt has
been disaolved." The-solvent is distilled off and the residue is weighed.

The determination is carried out on the following products; -pasting
oil, sludge, centrifuged oil, residue from centrit‘uging. .

Soda Detemination.

Five grams of sample are weighed into a §-1iter separatory funnel.
and treated with steam for about three-guarters of an hour. The condensed
water is-filtered into a 2~liter Erlemmeyer flask after each 10-to 1l5-minute
steaming period.. After cooling the collected water, it is titrated with
0:1 N sulphyric acid, using-as indicator a mixture of one part dimethylsmminoazo-
benzene and two parts bromooresol .green,

The following products aré tested by th.{a- mefhodj sludge, centri-
fuged oll, pasting oil, soda 0il, - '



'REMOVAL OF SULFUR FROM THE C3 AND C4 FRACTION

ompleto removal of sulfur from the C3, C4 fraction (middle oil

o hydrogemtion by means of hydrogenation has been investigated in small- -

soalo oquipmanto Catalyst 5068 as usad for £aso0line manufaocture was. usedo

. The x'eaotor was ﬁ.lled wi.th 1,95 gals. catalysts the oommeroin‘.l
.'penots of 0,39 ino diameter vere ‘halved twico to obtain better paoking of
the. reaotora : _
‘ ' The experimonts wero at first enrried out at 4400 psige 19 mv..
(probably iron-constantan thermooouple, corresponding to about 700°F.), a gas
rato of 530 cuoft./hour of hydrogenation recyole gas (about 70% Ep) exd an
injection rate of 2,8 galup/ygur (13.2 lbs.,/g‘our). Becauge of difficuities
with the pump and 1co formation during depressuripg of the'produot satisfaotory
operation resulted only when the operating pressure was reduoed to 745 psig.
Further axper!mnting showed that a gatisfactorily purified gas was. obtained
. when oporating at 10 oV (probably 410°F°), 294 psig., and & gas rate of 17.6
ou.ft, hmo .

Soms of tho test results aro shown in the i‘ollcmlng table,’

Approx. o

Prossure Temp,- = Gas Injeoted C3, C4 fraction ~me, org. $/100z C3,C4
gaigo mWo - °Fo_ cuoft /hour 7a1g./hour _1bs./hour Or1g1m§ After Treating
14'!0 10 410 176 3.8 17.8 0,18 0,00

736 . 10 410 176 - 3.8 17,6 0,16 - 0,00
294 10 410 176 3.8, 17.6 - 0,17 0,00
294 10 410 1706_‘, ' 308 1706 0,03 . 0900_ ‘

“In those exporiments & total of 2695 galso of charge. was oontacted~»—-
(7C3, Ca per 41,8 1bs, of catalyst) and the -

......

v

Tho sulfur ‘i oonvertod into st by hydrogenati.on end is ramoved from

_the exit oo ag usual..

The quantity of hydrogan roquirod hag not yet boen detemined but can

considored 11, 1 9 ouo.f't, /hour of| Hp was used per- gag.lon of cs, 4 foed
R

: |

Toeots wors also run with Rafflour gpheres og catalyst but no satls-

fwrtory reaulta‘were obtained at’ pwrenaur'bs rangw;ing from 147r-294 p\uigo and ‘

'thr‘oughput mte\s_even\lmr than used with catalyst §058, - -For th'\BBG teute the

fead stook was freed from H s pri:[ to Wrogmhtion.

bo
per

.. | Another eeries of mvos gati.oba was made yoing & 'nmiokel catalyst.
The en.talyat waj prepired by treating n:bkel nitrate with hydrogen (353 ‘ou.ft./

, hour) at slowly rislng temperature. ‘untill & maximm of 608’F‘ was reached, Thal
- temperature of the reactor was thien brought to|16 mV (o.bont\ 570°F) ) and |the ca,
. C4 fraction maLinjeo’Led at & rate of 3.9 gala./houri i[ first

‘abandoned.

freed from HaS prior {lo hydrogenation lnﬂb thip pract

co mew iater
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The ei’ﬂcionoy of the: niolnol oatnlyat wap 0ot s graat ai that of cata‘.lyat
6068 but was batter than thet of the Raffleur spheres. Nickel: is apparently
also aotive as iiS because sulfur removal was obtainsd when a fged stook ‘con=
taining about 0.1% by wto- or st wag procoeuedn

Exparimntal results are given 1n the fonowing table.

A.PF‘QF'

Prossuro _ Tempe : ijooted C3,04 fraction %o orE. séloog €3sC4
Ppoige - Vo Ps ouot‘to/hour _@Ta.ﬁour §59.7ﬁour g er Trea 15

-294: 16 670 17,6 3.9 . 1796 0062 0o18

' 394 16 670 1796 - 3.9 17,6 - 1,40 0»00'

The total through-put of Cg, c4 wao 1620 gals, It 1g.oaloulated that thie emount
of gulfur removed excedds by far the amount roguired to form NiS so thet it can
bo assumed timt ms acts as hydrogemtion catalyat., """

HSsloy
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ANALYSIS' OF COAL

“The™ £a11v1ig-d6toralnations ars oarried-out-
1. Deterniustion of ash. o

-2, Determination of water, using xylens for regular determinations,
" benzol for-water determination, followed by oil determimation
‘and’ carbon tetrachloride for water determination followed by
sand elimination. ;

"3 Sand determination, - _ :
‘For the sand determination of brown coal.the coal-and carbon

tetrachloride from the water determination is placed in a .
separatory funnel, the separated sand is filtered of{ and
the filter containing the sand is ashed. The ash is heated
for a short while with concentrated hydrochloric acid,
filtered and again ignited. L o

"In a second method which is applicable not only for brown

coal but also for intermediate products or residuss from

the hydrogenation, the solid matter is determined by means

of solvents and the solid matter so obtained is ashed. 0:b
grams of the ash are treated in a platinum ocrucible with
about 36 g, of concentrated sulphuric acid, heated for 10 to
15 minutes, cooled to about 80°C. and filtered through a Jena
sintered glass crucible of suitable pore size. The residue
is washed with warm concentrated sulphuric acid, 20% sulphuric
acid and cold water and is dried at 110°C.

-4, Alkalinity. . - - o : S .
About 1 to 2 g. of coal is moistened with aloohol, &0 cc. of
0.1 N sulphuric acid and enough water are added to give a
volume of about 16 co. The mixture is boiled for 20 minutes,
filtered, Washed with hot water and titrated with sodium
hydroxide, using methylorange as indicator. :

gl



ANALYSIS OF COAL PASTE

The following determinations are carried out on coal paste.
1. Determination.of water by the xyleme distillation method.

2. Determination of ‘solid matter. . ,
’ 20°g. of sample are boiled with 20 ce. of benzol, filtered,
dried and weighed. - '

3. Determimation of ash and solid matter.

4, Determination of asphalt. . . '

: The filtrate from the water determination is freed from
-solvent by distillation end & go of the oil thus obtained
are treated with 200 cc.-of naphtha (Normalbenzin) for
determination of the asphalt content. X '

5, Sieve analysis. . '
"§0 t0-100 g. of sample is boiled with about 10 to 15 times
1ts weight of benzol and the suspension is passed through
a ‘sieve, The residue is washed with bengol, dried and
sieved again.’ R

6. Specific gravity, determined by weighing in'a graduate at the
" temperature specified. o

10,



'DETERMINATION OF .HYDROGEN SULPHIDE AND SULFHUR_DIOXIDE IN
| ' . CLAUS OVEN-GAS

- No, litar%‘ of gas are passed rapidiy through two wash bottles
containing 16% KOH with 0,1% SnClg. -The contents of the wash bottles are
transferred to & 500 cc. volumetric flask, filled up to the mark and shaken

well, 25 co. of the solution are added to acidified 0.1 N jodine solution:

"and titrated-with thicsulphate to obtain the total sulphur (S0, and HzS).
To another 25 ac. portga;x of .the solution is ‘added 10 co. zino

acetate, 30 co. glacial acetic acid and 10 oc. formelin. Addition of jodine
solution and titration with thiosulphate gives the amount of hydrogen

sulphide. - ‘_ :
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