‘apparent that there 18 close Administrative liaison between. the two ‘e
great. similarity of teating procedure ‘was only to-be expected. In facty. ;.
except’ for a few pages: describing ‘the, construction of micro equipment ind
‘methods for determination of G, H,- ‘N, and S which- are published in Miero™
-Chemie-and-Zeitschrift fur.-Analytische-Chemley—the.- gre&termportionuof—thia
item deels with analyti.cal methods used w:l.th the hi'fh-pressure hydrogenat;ion
plants at Ludwigehai‘en and’ Oppau. '

Since all of the material in this {tem has either been published
of‘discussed in the review of earlier items, only one abstract has been
prepared and: the remainder marked as nn value or published. _ ’

'COGED ‘INDEX

Sub-Item oo ) of
_No. ‘ Title : Pages -

1 Determination of m.trogen in coal tar, il and ~
' _ gasoline (L.G.) (abstracted) ' C 16
2 Equipment for automatic organic micro analysis with _
- aid of synchronous motors (I.G.) (published) 1
3 Simple method for determining tetraethyllead in -
' gasolines and lead in lubricating oils (no value) ' 10 -
4 Automatic micro nitrogen analysis after Dumas with aid . )
- of synchronous motors .(published) 6
5 Nethods of examination of initial, intermediate and end
products of the high pressure hydrogenation at o
Ludm.gshai‘en and Oppau.
Ao Anal:y tical *ethods for e:\eminatlcn of coal 43
- Elementary analysis (no value) .
"Ash, polished section preparation for
petrolgraphic examination, coke yield,
volatlles, sieve analysis, flotation tests,
settling tests (no value)
Sulfur as pyrite, sulfate, organic suli‘ur in
*l " coal (no value) ( L-\
arloug methods for|determination of wFter i+
3 coa} (no vElue) ,,,,,
$ilica ‘conten alk\plmit*\r of “edal (no value )
" Jodine Number (no value)
Acid Number . (no value)
B}“ Bnalytical methods for|examimation ‘of gri“rxding ﬁf)il
' and coi{l astt ‘
Hater gnd sollds (nt‘ valug)

2]



Sub-Item
No. N°':'

NO.

’l‘itle pagg"é

Asphalt (no. value)
Enzler distillation (no value)

Sof tening Point~'(published)

Sieve Analysis.of triturated cqal‘

.,\‘lA‘nalys 8 Qf. ases

Paraffin in Oil (published).
Melting ‘Point of Paraffin (no value)

Analytical method for examination of coal stripper
‘ i 2

- products . ,
Water (no value)

‘Specific gravity (no value)

Engler distillation (no value)

"ASTY distillation: (no value)

Aniline Point (no valug)
Unsaturates (no value)

"Phenol (no ‘valus)..

Small gcalée examinat:.on of coal stripper
product (no value) -

Large scale examination of coal stripper product

S_in stripper water (no value)
‘in stripper water (no value) -

Analy%ical methods i‘or examination of residue
(Abschlam) . 8
Specific gravity (ro value)f '

Softening point. (no value) -
Asphalt content (no value)-
Viscosity (no value)

Filtration tize (n6 value)

Analytical methods for the examination of

gasoline - 50

. Specific gravity (no value)

Engler distillation (ro value)
AST™ -distillation- (no-value)
Phenol (no value)

Loss on treatment with Hy80, (no value)

Copper dish test (no value)
Glass dish test (no value)

-Doctor- test (no value) |

Unsaturates. {no value)
Analysis for hydlrocarhnon typbs (no value)

Ady| jet (no|value) -

Sulfur inl ol gasdline (ho val)he)

Chlorine in. gasdbline (no .valpe)

Reid vapoyr pressure (no valu )

Octane mumber (no value .
)[no value) 51

‘Refractive ex (no value)
Small am z%ts of phencl (no lue)

1.



Sub-Item
NO'

No.
Lo ,Oft
“Title “Pages-

Special identii‘:.cation methods
OQualitative test for. metal carbonyl (no" value)
" Detection of Fe and Ni carbonyl in presence
“ of ‘each other (no value) -
_Acetylene according. te_Ilosvey. ( published)
CSz, CNS and RSH in gases: (no value)
Total sulfur (no value)
. ‘Special tables.of phyaical constants
Hs Special ¢ analytical methodsg 61
Micro C and H (published) @
- Sulfur determination (published)
Dual apparatus for determination of sulfur-
. .in coal (no value). .
. Nitrogen by Dumas (published).
Nitrogen by Ter #eulen {no velue)
Nitrogen by Xjeldahl (no value)
Bromine  mumber. (no value)
Todine mumber (no value) . ‘
Acid and saponificatlon mimber (no value)
Hydroxylamine number (no value) - ‘
_Alcoholds by nitrite~ester method (puhlished)
Active hydrogen (published)
Methoxy:and ethoxy groups (published)
Acetyl groups (published) .
Halogen detemmation-nephelometric (no value) .
~ Small amounts of water-Karl Fischer reagent
(no value) -
Calorific value (publ'lshed)
TEL (no value)
Iead in lubricating oil (no value)

I. Methods for examination of oil (no value) 2

Indlana Oxidation Test (no value) 12

6 Water analysis

Preparation of drinking water (no value)
Alkalinity -
Solids

-~ Chlorine

Phosphate
Har

. en
CarFon di%xid_e

Phopphate’
Iroh
Acids

. . Free carbonic acid
-9 List of analyses :iplio;tfie forLraw ter, trrinld.l#

watpr, boller water sewe} wat T plu

oo



)

1. Deternination of Nitrogen n Goal, Tar, Oils, Gasoltne, to. (Abstract)

. In the determination’cf small proportions of nitrogen i coal,
-tar;otls;-gasoline;-eter—considerable-discrepancies-have-been.-encounterad.
among different laboratoriés:depending on the method used.  Therefore an
investization has been made on a comparative basis of the following thres .
methods: (1) The Dumas method which is considered: the standard method and
15 applicable “to the determination-of nitrogen in any form {cortein '
proteins excepted). (2).The Kjeldahl method, originally designed for .
‘agricultural chemical analyses but which by the use of ‘certain catalysts.
has become a generally applicable méthod. - (3) The method -by ter Meulen -
‘which is based on.the hydrogzenation of the nitrogen compound on a nickel
catalyst to ammonias = o T

- .The analysis is concerned with the determination of nitrogen in
proportions of a'few hundredth of one per cent to several per cent in
materiald such as hard and soft coal, thick tar, heavy ¢ils, heating-oils,
‘middle oil, kerosine, lubricating oils, extracts and residues from

hydrogénation of coal, gasolines, vaxes, gum, etce

I. Dumas Method. ' At Oppau the. method 1s used as .semi-micro method using
_sample weights of about 200 mg.  The burrer for vaporization of the sample
is moved elther by hand or mechanically. Fith coal and similar solid
materials the vaporization could be controlled in such a manner that
reliable results were obtained, however, with tars, oils and similar

"materials difficulties arose. Frequently, in spite of very slow vapor;tzation,i
it could not be avoided that the combustion proceeded too rapidly and in this

way methane, carbon monoxide etc. passed with the nitrogen into the :
azotometer, therefore mechanical vaporization gave higher results than in
‘case of ‘careful operation by hand. The Dumas method failed completely in the
determination of nitrogen in gasolines and similar low boiling samples, the
“combustion being too rapid so that to0o high results were cbtained. - ,

II. Kjoldahl Method, For the compzrative study s catalyst of the following
composition was. useds . 90 ge sodium sultate, 7 g. mercyric oxide, 1.5 ge
copper sulfate and 5 ge selenium-dust. The procedure was as follows: 1-R g.
of sample are mixed in a 200 ml. Kjeldahl flask with a pinch of crystalline
phlenol and 2 g» of the catalyst mixture and 25 ml. of concentrated sulf‘uric
adid is hdded.| The flask-is placed on a steam bath for one hour|and then .
heated ‘over-an open fllame until the sulf'ur acid is-clear y, llow.‘J} HeatiLng is
centained for ‘?notheﬂ[ two hours apd af’jr cooling the usuak distillatiqn is
ement with 2 g. sample atL h‘ 1% N

es rahge ofmeasu out O,
. . s - | § - ) - . :
IIT. Ter Mgljgn MYethod. A review is glven of publications from vhich it
s .concluded-that the met 'od woulld be applicable, | o‘w’eve:F, since the -
gterials to be analyzed could contain frequently larger amounts of sulfur
(also. .halogen)l-apd tHe mbe“. £i11ihg could not |be reme ter each anglysis,
a [nickel catalyst hed to b used Which yas resistant] to pojsoning'so that

[<




8 euite.‘ole cetalve sitel=magnesiv :

~tmathane: catalyet" ey alEs fon vaitageo with”’ a.“ dou'ble .
‘strean of ‘hydrogen; the meter s vaporized in one of ‘the streams. -and the.
'other strean cexriee tl}e veporized substance over the ce,talyet“f“ Otheruiee
the apbnmtue ‘and. procedurs - ig eeeentially that 6f i ter Heulen. ~After the
combuetion the cetelyet 4ube ‘has. to. be kept: ﬁ.llecl uith h,vdrogen The
-ce.talyet ia reneved efter 15 determinetiona. Py epare.tion of nickel ce.talyet
,(m.ngax 1)-1.23-Kg- W1 -504-i-7--HO-are-dissolyed-in-1+3-15-0fvater-and-1- 06
kg Mg0ls .6 Bo0 4n 0.45'1. of vater at 100, . To this mixture warmed to .
60°-80°8 a hot -golution of 1.5 Kg Nagco in 3 1. water end Piltered 6ver
glags wool is edded ‘with constant stirring. The ,nrepipitate is allowed to
sebtle and decentéd several times, and then filtgred| through o Blichner
‘funnel and washed. until no 1onger ree.ction of chlorigde -and sulfate in the )
filtrate. The precipitate is spread on filter paper, alr dried and finally
in'vacuum at 100°C, After breal:ing up into about 7 to § mm. large pleces
end screening, the small pleces are. reduced in & current of hydrogen at

300- 500°0 ueing an electric oven.

From the results of the a.ne.lyees on various nitrogen containing
pure compounds by the three netnode the following summary is glven: "The -.
Dumas method gives correct reeulte, vith the ter lleulen method only in case
of amino acids too lov results are obtained; the ’.;)eldanl method fails vith
the majority of compounds analyszed, particularly vith pyridine, pyrrol, and

_pyrazolone derivates a.0.- & lerge number of results are reported om, 1).
technical produvcts and nixtures of known cormosition, 2) on gesolines, coal
tars, niddle oll, kerosenes, residues etc. 3) on samples of coala: the
results on~coals vere obtained by the’ Dunas and Xjeldahl methods only, and
k) on miecella.neoue products such as fatty acids, gums, ‘and vaxes,

-Summa_x:x‘ .

The folloving conclusions have been reached: 1) vith the analyzed
pure substances (nitro compounds, awines, ‘sulfur. and chlorine containing
anides, anilides, amino acids, diezo and azo compounds, pyridine, pyrrol
e.ndpyrazolone derivatives a,0.) the Dumes method carried out as en antonatic
alero orocedure, zave correct results. VWith the ter Heulen method only in
the case of amino aclds and dlazo conpounds incorrect results vere obtained,
The use of a nickel _megnesium hydrogenation catelyst allous the accurate -
determination of nitrogen in compounds \uth high sulfur and éhlorine content,
( thiourea, trichloracetamide) )

j;thode to the mentigned technical proolucte t?e folloving can be sald: 2)

r the nitrogen determination in hard {and soft coal, solid residues from
tdrogenation and ei\Eila.r products the Dumes hethod, ueed'in the form pf the"
tomatic micro meth)

iith regard. to the appronriate application of the indTidual

d, cen be rdcommended, it gives vithin one hour (ms
compared to 5 -hours by the Xjeldahl method) satisfactory values vhich pn the
ayerage jare higher-than ‘the: K.jeldlahl—se‘lenium résults (an exception are the

n trated pott-coals vhich by Kjeldahl mEthod ive nore nitrogen [than by the

es mgthod. | The rpason dpparently is the vplability of the lopsely pound
¥0 compdunds whick vplatilize on [passing COp) ’ a

s



"ty ooal " (03 "only by weing w8 : )
‘nitrogen determination in. thiclk: tars, in salve pad pilch-llie
similar high boiling products, the Dunoe method ususlly give
values becsuse frequently gasifioation $ales place suddenly.

the ‘nitrogen determination is nade agcording to.ter Mewlen. Beceuse of the
usual non-homogenedty of this type of sample 1t is advissble to-use Llarger:’
-genple-velghts-(1=2.g. ). and- to nale the-deternination by. the.Ljeldehl.
mothod. %) For xitrogen determination, in:tar-ofls, middle oils and
gesolines the Dunas method-is not applicable for reasone hentioned sabove.:
For the sanalyees of such samples the: hydrogenation method sccording:to ter

Menlen with the Ni-Mg-catalyst i sulteble. Uslis sample welghts of ap-
_proximately 100 mg. the determination can be carried out easily in one hour .

by ueing .an epparatus vhich is eutomatically operated with & synchronous
motor. The velues obtained by the ter Heulen method agree with those-
obtained by the Kjeldshl mathod, .~ - e

Reviewers Observation: The two -principle difficulties experienced in the .
application of the Dumas method to volatile hydrocarbons, both contribut-
ing to high results, confirm results obtained in the revievers. laboratory.
~ In both instances, a means of 'eircumventing these difficulties have been
found to be so simple and effective es to nullify the sbove writer's = .
conclusions as to the limitations of the Dumas method. .The first difficulty
lies in volatilizing the semple uniformly; this results in the. carry-over
of hydrocarbon gases later neasured as nitrogen. The second difficulty.
‘comes about in tle formation by cracling during combustion of hydrocerbon - .
gases vhich are theh measured as nitrogen. To control irregular volatility,
the sample is -volatized by means of & bare resistance vire wound directly
on-the combustion tube; control is effectively maintained by means of a
- varlable transformer.  Use of a plece of dry ice or an alr strean over the.
gample container it the combustion tube facilitates confrol of yery "ild
semples. To remove hydrocarbon gases from the azotometer gas, if. is mixed
with excess oxysen and recirculated through the combustion furnace. By use
of suitably designed apparatus the azptometer gas may conveniently be re-. -
cycled several times to confirm complete combustion of all hydrocarbons,
By this system, the Dumas method becomes very accurate in determining
r‘xitrggen contents of hydrocerbon materials in concenirations as lov as
.0.02%. Deteils of the procedure developed over the past eight year's yse
has been submitted for publicotion and should appear in the dnal. Ed. of

the Ind. Epg. Chem. early in 195,
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