


























mediates ; and en m-oﬁ.ucte of the high pressure
hydrogenation planta ab Ludwigahafen

(20 o , depending on- ‘the. lcind of gas under :lnvestigation
~andon th kind of.. est Howocve z

Ko aspiratore 5 Waile the’ "gaewurnt" or round ' fl&sk 1q_
- ‘.'or iq made air-free by ﬁushix,g %zith the. gas under‘

'

RO Activated ca.rbon a.overs are‘ also aveilable which are. Yloaded" s
‘ 1n. the plant apd degassed :ln Lhe J.a'boratory with supex-heated eteam. il

: ; Mercury, ,we.te;-, aquaous solutions ) e.nd in special cages organic
a ,aolvents suchas Gl,ysantm (t-rade neme? ), are used as: confining fluids
-.The folloning proper‘oies -are. requjred of a. confining;fluid

It should not bo t:oo viscous o eince otherwiae,it n
“runs dovm the : ‘the bur Ty too slovly, and;
makee the readinge eithar 1ne e or too slow,- '

no djeaolve any. onstituentv of th gas
undex analys '




Of all the gae oonetitu its, 3 emeMmd oerbon dioxide show
thegeates’c 2olubility in aqueous - confining fluide When” uaing a web
test métey with gases contdining emmonia, the: ammonia muet be, removed. by
\,meane of a sulfuric acid absorption fleek ehead of the meter. .

1 'I‘he 80 ki ility of ‘carbon dioxide in dilute }Icl
or HgSOh. ie Juet as’ gree.t ae in water.,

inoreaeins ae.lt concentratien, independently of
/ the presence “of" acids : B

5 ‘l‘he eolubility oflcarbon'dioxide in lalt 80Ju-.
tione even inoroaees if very much ]Icl is. present

‘. i The commonly ueed vater acidified with Hasou to whioh &n indica-
"~ tor. ia ‘added: givee no: decrease in car on dioxide absorption over pure
dietilled uater. o ' . i ERT

SR 2011 Naasou-sclution with 5% Hgsou, which ubsorbs
70,26, .volume peroent of ca.r’non dioxide. o o

‘A table salt. solution coneieting of 22 pa.rta of
- NeCl'in 78 perts of water, Acidifioation of”
'bhie eolution ie purposeleee,

‘Mgcla solution° -

‘ S flaet eolution 'bsorbs ext A0 dina.rily little arbon dioxide
but hsp a high vlecosity and. on. ‘this -accou

. " < ’ohe absenee of hydrocarbone, aniline 18 vell suited as 8"
,‘confining fluid (fla.t meniecus) since ar'bon dioxide »andv oxygen a.re little




Simplo Absorption Apparutus

o Tha- e85 antie.la of the abﬂorption apparauus used. at Ludwigshamm =
L and_ Oppau are aimple Hempel pipsites, whereby the gas. ccmes in contach .
oonly with the surface of the absorpbion Alguid end the small amount adheru S
.ing to the wallg of” the vesgal. Since ithe absorption is thus genorally -
.vary slow, meny: paesos of the gas to the. absorption pipette are. necessary
'befora the read.ins inally becomos. constant g R

T The neyer. absorptio “vedpels enpecially 1n binabion: with 7
the m-ehechmidt "Kebten" burette, ave the so-celled "klelne" pipettes . .
' (stahl end ‘Blsen, 26, 1385 (1906} )] » in vhich the gas 1s Led. in through a =
- gealeds &less - tu?o' imost. to the ‘botton-of ‘the. veseel “A gealed-in .
: "om -1 .:wriugo Sinc,e ‘the valve muat
xmt -suited for abeorption 1iqui<xs wi¥

v Apparatua Asssmb.’!.:los

U o appara.tue assembliea vhioh are uaeful i, the plant a8 well fies
as 1n thq daboratory, the.Orsat, ‘holding up %o .7 pipettes depending on: :
‘ ‘che kind and eomposition of &as to ‘be a.nalyzed, ‘may be' mentioned Shaniorsc X

f;,ary forms of the Oraat apparatus are generally ueed
Sl 'l‘he meaeurmg 'buret os are wa’cer Jackebed in. order to hold the
"~temperaturo constant Genera.ll,} they have & widened cylindrical por‘cion
. in-the middle or in: the upper helf, whoreby. the ‘burette i shortensd cons _-
o siderably without reducing tho sccuracy of the reading. Witk burettes of -
.--500 and 1000. ce;. volume, 4. parallel second, burette with Pine graduation
from. 0 5020 eC.: ds' connected {(in- each’ ‘cage with water: Jaclcet) This +’
" serves for netion of residue gas’ after combustion" "Where the'
g w;i de eburett' w_ 1(1 be too ina act , 4

S The combushion of hydrngen at 70=280° and of hy\drocarbA et o
_‘ red hest. (700»800) 18 always carried ot over Cu0'in a quartz or NCT tube, '
- Pemperature is measured eithsr with a thennomete at. 270‘ or with thermoo.'
- ,‘element‘ ab bobh:temperaturen. A gas b .

il The gas mixture 15 alowly led hrough a-gas vashing. ‘bottla
oonhaining -KOH -to- remove: HoS: and €025 then: through
CaClg for drying, and finally the |

: : d




Technical gae analyaia 't'Ludwigahaf'en is carried out accord.ing
3 1 the follovins schem :

100 cos. of s 1s meaeured ine Hempe;. burette, paased 113”(:0 & :

Hempel pipette cont.ainins 50% KOII solutiqn,'“and after the resulting ab- o
901-p’cion of 002 the volume 18’ agam read VOlume decrease =% €02

5 ‘Unse.turated lH.Ydro:)ca.ﬂmna B

The gas 13 led 1nto &' eaturated bromine water pipette. After
ke sheking at 1east 3 minutes. the bromine vapor 15 absorbad in KOH Wrolume
- decreeae = 1, unsaturated hydrocarbon.n.._ B

X L _' "“hega is o into 0. pipetie
wi‘ h- alkaline or hydrochlori acid ol
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© £411ed with copper oxi Lled with Caf 12, aolntion, a third .:
. pipE i];.ed either: vith phosphorus 0 'am;lin pyrogallol:solution).: -
,:th quarte tube is heated to :250-270° and the @s J.ed baok a.nd forth

oL T qna.rtz t«u‘be :ls heated to ar d glow' and the @ paeaeo. back
: and forth thz'ough it until constent vol\nne 18 ob :lned.. , 'l'he ‘tubs 15 then
S coo.'l.ed. and~the “olume "1norease ob‘cained.. £

R R e W o

e

&85 18 then led over t‘ red“‘glouvng copper
potte’ until&he -gan: ‘voYume 18" constant ‘the ‘quarts

b g q
e dmm and the. volume decrease measured { = ¢ satumted.
‘ residne of eaa nbw ranainins % nitrogen‘ S S
L For the analyeia of a hy&rocarbon contant of 5-10%, 500 cca. . “
v’i‘_insteaa of 1100 oct 'is\takenl. For_analysis .60 dro '
‘ If_an:exact average nf ve.lue of the gam Toql
:metea.d of ‘technical analysis is: porformed, 4n vhich meroury 15 usea a8,
‘the confining fluid- matead‘of caloium ohloride_ eoluti L
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At red hea:b, con:l’:lned
- ovar KOB

~Reeidua

_kA’highly onc' ntrated. chromous ,nhloride solution 18 by far the
nt’ for oxygen."_




‘—'burett 8, @everal absorptio
i ceanbuﬂtion “tube {20, c :

: '. disappeare.nce of nit;
cen, with con» entrat




8. -diluted with- concentre.ted'HQSOh
: limited“life, but absorbs c

( ‘ 5}18). In the ’prep-
on of ‘this reagent, 10 gms of finely pulver«
odine” :pentoxide 13 well ground in.a mortar

th part. of 125 gms, of : 8.
) . ‘ ‘of '20% fuming HpSOl per 100 gms.
), the rest of. the acid 16 sdded and the -
‘sheken for 1 hour,” -The pipatte ahould
filled vith the mixture only shortly befors the.

‘stopcock immediately after the analysis, The inixtur
mugh- be shaken again before ea.ch analyeis. PR

‘ - Copper oxide 1n wire form in a temperature-resistant nicsel- :
‘ chrome tu“ne is used for the cambuetion of hydrogen and- methane. ~1t1s”

V‘Aheated to 270-280° ns 1s. usual ‘for: the. combustion of. hydrogen. For the

& com"nustion of hydrocarbona 1t 18 heated toa red glow.‘ L
S : If propylenc and. butylene are’ to ‘t;e determined the butyJ ene 15
" firet absorb d in. '{5% Ho504; on the other hand, if. the msa%urated and
‘heavy ‘hydrocarbons ‘ere to. be determined in toto, ‘they are absorbed in
1 ing Heoou an(l ‘che 803 fumee then rexnoved by I’OH.\ S

: ‘ \fter reaching & constant voluns decrease per
pass ",the ges 18 passed to »the next pip‘ ,

For-yropylene there.i
1. h i 28.8;'h 0




e

1::'the cambua 1ov1' of H@ .s carriau oun’ a: E?Cv-'}w‘ :wer CuO. AI ber. cool

~end roaning, ‘B! c.ombswtion of ’L;.ﬁr“amm:_A llo‘.a.» Suéden cooling xms«\
b -.1?'0?136“ here alse o_z,ger\ is f:iv::n "f by the Cuo, -
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al asplislt, which

%
vy ita t nalyucal daterminat n; ‘we designat

| ' The elumimm oxide sonsiets of. the par
Brookmunn’ reparatio_ "vhioh ‘hes
10










$ Asphal® 4n 011 by:
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I e obnervo,aleo the* oattering of analytical val.ues. a ‘aan’ aay o




tffouowa frcm ‘the fact thet other solvents, espes 3
tract atnl’a further poruon Tabl. 4 reproﬂuooa a Pow data with reference %o

. Residue -










Bonzene=insoluble


























































































