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Detomimtion of Hsdrogan and Pamfﬁn Hyﬂrocarbone ?

 In the residual gaa thare still remaina hydrogen, paraﬁ'ina s-,and'”
nitrogen. The combustible gases will be fractionauy oxidized to vater and
carbon dioxids by passing over heated coppar oxide, Tha remainder m nitx'o=~

asn.

ucmbustion of Hy&rogen

“The combustion tube, ?illod vith ni‘crogeu, is heated to 270n290'°c, .
and the gae is passed back snd Porth over the heated copper oxide’ by raising
and lowering the loveling dulb until no further contraction reau‘l.ce( Af’ser
alloving to cool, the résulting wever vepor. 18 ondsnded &y Liqudd wabter, .
The volume contraotion viaich results is equal to the hydrogsn content.. In :
the selective combustion, 1% 1o necessary. to pay’ attention to’ the correct
vorking temperature. With respect to this p 8 temperature of 200°C, in the -f'_[ .
“intorior of the tube 18 appropriate. Howevar2 the ges may be pasaed too
rapidly over the copper oxids,-so-that the libera‘cea heat of- combuation may
produce & local sherp tempemture rise; and thereby -8 cmnbustion of paraffine
oan take place. For the first pasa, the velocity should no% be pormitted to
oxceod 20 ml. /min “After the combustion of hydrogen, 1t 8 necessary o
determine vwhether any COp has been formed by. pessing the ‘gae- through - cauetic
potach. The resulting €02 1e.then brought into the celounlations according =
o the nature of tho gases undar :mvesti@.tionu - It follows that 1f ‘the pre-
ced:lng avsorption of CO was mccmplete, then the reaultmg €02 fomed at S
300°C. cap be asoribed wholly or in part to the 0.~ Awordingly thie amoum;
should be edded to the €O figure _At_mhiLtemporature, 4t s a.lao poaaible
appreclably to attack the higher hydrocarbons, Cg,Ha, Cbnlo , ehe. ) tha ‘coms: i
bustion of which results in increase’ in volume. i OF’LWE},(M,‘ RN e '
noceasary to caleculate the true hydrogen contractlon througn the COg detern =

Ipatiom.. .. . L :

Combustion of Paraffin Hvdrocarbons ' I
Tho. combustion oi’ paraffin hydrocarbons takes place ovex' copper

oxide et a temperature above T00°C. For the quahtitative dombustion of -

~methano,Mri@xt4@“9&&@&«:@@&&&@&509@%9-@5uwe«»nocoaearywmo«—w
ana o peseed dlrvectly into KOH in order to remove the resultent €0z, Come .-
bustion iz camplete vhen 'an edditionsl pase resulta 10 no- f\mther contraction. -
After cooling, one has in the difference in volume, &' direct meaeure of methane
- {or- paraffin hydrocarbona) '.t'he resldue 19 nit):-agen° : e

P

T 'ﬁiis i en. emcerpt :‘mm pagen- 75 -7 o‘n "Gea Sampling and Amlyaia?or
Syntheaie gonitrol™” s



~ Determination of "c"'. Runber” -

S In order to ascertain the camposition of a mixture of 2 paraffins .
having different mmbers of carbon atoms in the molécule, es might _be re-.. '

. guired for the calculation. of aversge molecular welght, it 1s necesséry to

- determine the “carbon mumber” ("n value"). For the determination of-"carbon -

- number", the CO2 formed during combustion must be messurod. The gas 18 .

. repeatedly passed over the copper oxide until a constant reading ie obtained
(or the change in volume 1o constent), Tho gas 1s thenh paased into the KOH

- reagent. The difference between the reading before and after 1s the.volume of

~ 002 produced, The difference between the volume after hydrogen combustion
ond the second.(red heat) odmbustion is the smount of satwrated hydrocarbons,

- The volume of CO» divided by.the volums of seturated hydrocarbons ) 8ivos,

___then, the."C value", This "C velud" determination will dnfluence  the con-: -

~ current end suocessive following reactions. It is necsesary to establish
the optimum conditions with pure gases. It 1s especially important to pay
attontion that during the combustion, abeorption of CO2 due to dirty cepil.
lories and the like 1s avoided. R A -

© (Accurate) Nitrogen Determination

v .~ -For-the aceurate determination of nitrogen; 400-500 mls. of the
@as semple should be burned direotly. The gas is passed over the red hot

" copper .oxide directly into the KOH and back into the measuring burette, re-
peating until the volumo is constent., The nitrogen volume found divided by

the volume of gas used e_md multiplied by 100 gives fthe nitrogen content in %.

“Exzemple. of Caloulations for the Accurate Determination of Nitrogen

e Unlt-of Measurement: ml. N Rosults répo;*t’ea in Voliime’ Percent,

rounded off to 2 decimel places. - If the volwie of gea measured for combuge
tien is denoted by V and the volimo of nitrogen found by Hp, then it follows -
- that the amount of nitrogen in Vol, %.can be calculated by meens of the-fol-
lowing formula: ' : E S B R

- s et
If the analyols of & semple which originslly conteined mo orygen indicates .
the presence of this elament, then it is a proof thet, during the snpling
or during etorage, air leaked into the sample gas holder: ‘The corresponding trus
volume of nitrogen ia. .. e g e ) Tt tneion:

S

C Weavgowgoo @)
“tn vhich VI3 16 tho volime of nitrogen bsérved after cosbuation; end N 1s-
‘the volume of nitrogen -obtained fram the. air. The corresponding true gas vole
ume used in the combustion ie R e
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in which V1.« voluns of the meaeurin,g burotto, i, o., the epa volume together
- with air meagured out for combustion, ard Vi, « volume of air equivalent tc-
the amount- of oxygen. The corrected. quentity of nitrogen contained in the

' samplo X calculated in volume peroent according to the folloving equation; .

“(”%;“Ql"."' o m

1.0, ’ ,t.he amount of nitrogon in the sample in volume percent 16 found by :
subtracting the nitrogen squivalent to the air present from the total nitrogen,
‘mltiplying by 100 and divﬁding by tho moasured ‘ges volume corrected by sub-
vracting the volmne of air corresponding to the oxygen found.

_ ' Sinoe VL and ’mL are unkumm quantities, 1t 10 neceasar,/ to ral«
culate tham from the amount of oxygen found, For technical purposes it 1s
ueually aeoumed that air oonfains ebout 21% oxygsn snd 79% nitrogen. .
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Translstor's Note: Two puges on deteiled enalyeis of air and eveluation of
numerical constants in equation { l&) have been omit.ted
- The oxplicit equation 4s-given 88 - o

— " xa [Vﬂg - {0.0376M0p)) 200 - T (1)
Vi 71-0.0675 03)
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n.xample of’ Application

(a) Nitro.gen in an oxygen-i’roo Bample, Meaaured gre volume = t,r DR
5470 2ml. After combustion, the volume of nitrogen found is 8.3 m1

'I.'he roqu:lred volumo of ndtrogan .‘m ‘bhe anB mirhure Ie o'btainad ueing
Eauation {1) . v .

| N% 100 , 18.3:100 S
e B B o

(’b) Assummg that the- aamplo conta.ina 0 8% 02 ’ then Equat*on 7 comes:
‘ into use. ‘ o : ,

e {vwl - 0.5y 02]+100 _ (4833 = 0.G376+470:2+0. B -109;5 =

P .“'ﬁle 0;606-02 mwdt?ova-—il-ﬁ.-ofowe 0B
e N ,..755%

‘I'ho sems rasu].t will be obtained. when tho eg,uation for ‘the burebte witn ERN
‘1470 2 ml.* is employed. The -constante 17.69 end 22.39 can be rounded off to
17.7 and 22.k; respectively. Those clianges- have b little Mluence on tho
kfiret »ao Malﬂplacos of the reaults o )

i Spociﬁc oq_uatione fox' 3 fixed sample volumea (Vl) vere derived .'m omitte& L
aeotion. o
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-'HW.EQE____IWQ = 37.7001 + 100  {48.3 «.27.7 0,81+ 100 . o ey
xu7002 . . - . L] 02 n L.Wé.a. 22"1", 0.8 ! ‘1 7'%

Sources of Lrror

: . It 1s especielly importent to pay attention that the ‘temperature
remain constant for all reedings: on gages introduced into the messuring - ,
" burette during the course of annlysis, It 16 expedient to cool the burctte
and also the combuetion tubs vith rumning wvater. . . . . -
v Constant drainege of the confining £luld should be secured s
order to make all ohservetiona under exactly identical conditions. ' In prace
tice, for the initial mensurement of the gas and ‘after absorption, the level
-is 1mmediately nated, while on the other hand, after the hydrogen combuation,
‘We £ind thet the confining liguid is alloved to drain completely during the
cooling, thua/the true contraction is exaggerated. In the CO absorption 1n:
/S-naphthol, standdrdization of the level cuuses & delay, thus a similar
‘exror.can again.occur, It 18 also important. to pay attention that the liquid
- in the capillariee of the pipsttes 1a brought to the same level before and
after the analysis, =~ T R e
-1t 18 especlally importent to teke caro that -the absorbent solutions
‘are not permitted to reach the horizontal cepillary’(bridge), As an example ’
the gre in the CO2 determination may be drewn dack and forth through the KOH
oolution with grest speed so that e small drop of alkali ‘ney very easily be
dravn into the capillary. Therewith existe the possibility that during the
combustion of the hydrocarbons the (02 formed may be pertially absorbed in
the capillary end the "C number” determination give an-erronsous value, The"
resulting carbonate can easily be drawvn into the measuring burette -and come .,
into contact with the confining wator or. on the- introduction-of acid come- - -
. fining liquid into the capillary would decompose with evolution of 'COp and 8o
glve another cause for error, B T e P T
' leuks 1n comnecting tubingd or stopcocks are frequent sources of.
-errors in analysis, Before using an Orsat ‘apparetus, it ehould be trisd out
and tested for leake. This may be done very simply as follows: £111 the o
- burette. with water up to the upper: cepillary; ‘then the: exit stopcock is c¢loged
‘and the laveling bulb 1s placed &s. low ns possible, ‘leaks may then be = .

 dotected by dropping of the water in tae burette. . . .o o ‘
| o - Incomplete gae'abaoi'ption nay ﬁeytxt-aoér_ll td'linagfi‘;‘ciemg_‘c':ontavct. o
~ 'botweon gas and absorbent and this likevise msy produce error, -

It 18 alno a posibiiity that saturation of tho gases with vapors
of the absorption reagents may be noticed during menipulation. For exsmple

803, ste., ‘In these coses the sbsorption st be followed w¥ith an'after treat-
-~ ment of the gag vith‘alkali’,'(sog)"f‘om‘i"."aéid"(m‘B') T A RN O R
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