Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0

'NFORN\ATION REPORT

‘This th
ll.U’!O Seos, 793 and 794, the transmission or revslation of which in any

INFORMATIO”KIL
CENTRAL INTELLIGENCE AGENCY N

B e e o S T s e e T e

Defense of the United States within the xnnnlu of the Beplonage Laws, Title N,

. to an thori person is ibited by law,
'5 §-E~C~R=E~T 50X1-HUM
_ PROCESSING COPY
e
COUNTRY Hungary REPORT
sumeer | DATE DISTR, Jniv S0X1-HUM
- Contiruous Gas Chromatography Mi
: NO. PAGES 1
B . REQUIREMENT wat
’ NO. RD 50X1-HUM
DATE OF - REFERENCES
INFO.
PLACE &
DATE ACQ. | i
SOURCE EVALUATIONS ARE DEFINITIVE, - APPRAISAL OF CONTENT IS, TENTATIVE: S0X1-HUM
1. Aviilable‘ is a copy of & Hungarien research paper on 50X1-HUM

20

continteous ges chromatography, written by Dr. Pal Benedek, A. Laszlo, and
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A digy qu«\ qu‘ “oq, &, b inglogudt: u/
- obzelexgigk adszorpcidis ‘m“ WW%'
__82_?&1_5—5-—1——1—‘ kdq«k‘m\cw cwkml.,}
[RPREN R, .
e bTianta ghzox adszorpcibs izotermélt Kmngmir 1m¢
zetése ogerint az alddbdi egyenlet irja stz les

1+

ahol C A‘ az ) g adssorbons 4ltal adszorbedlt Nmleok s:shl,.s
p-9' nyomds atmoszféréban
a és b A1landék,

Mdr maga Langnmirt najd ¥6a5bb 81».3 Javasolt egy &= .
lyan, /l‘hez hasonlé) izoterma egyenletet, gelyben a nyos .
uds valanilyen hatvényon szerepel

ap

1+svp

A Xz/ igoterma egyenletet Eoble és contgm a \.r&ﬂmllﬂ'l\
egyensuly feltételébbl vesctik le. Iavasetdési ﬂuunbuto
xxké va a Xovetkosls e ha s,
‘ As adsgorpcid kémial uamtd(m utuém les sg
i vagy tébd molekila egy vagy Ltbb axtiv gentrussal egy .193_:5
adszorditusot Xépes. A keletkesS elemi auaorbttuoriﬂll
u‘f"uu
agonos a résstyevd centrumok sséimévale A centrémok 8qd
Wwoleluta.
sek. /A legegyszeriibb esetben 1 Nel. ogy centrinmeal mm-. L
egy elemi adszorbdtumot, 6z & Tangmuiy £1tal eredetileg tﬂ!q{; N

WW% w s L a«\.w& Wb\wuxwi%
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g.alt eset. Elsf kézelitésben tételezs ’k fol, hogy as ade
sgorpcibvan spimmetrikus atssgocddoié torténik pl.

A2021-2A1 3/

ahol A, as adsgorbedlands gés, mely xét atomos molekulse -
1 egy aktiv centrémot Jelent
Al pedig egy elemi adszorvitumote

A1talénositva \hBET

al858 N
aAeql = q. M : _/4/.

ahol & és q\&ﬁehiontrtat egyenlet egy itthatds
A' « A molekula 6gy résse./a tovébbiakban A'Y hn:l.ntt °
A=t h-\mk/

A temoaimikai egyensulyl £11andé K ]

¥
Ol!t
K, =
ahol C a xonocentrdciét Jelenti.
‘Fejeszix ki cn-t cASVaIs

| 3
CA- 1 oc‘l

Az Yssges centruwnok xoncentrdcibias
L = 61 + Cu
N ,
A=l Moo wne, Ghod | Wk 2gy M wak. A wiltliale

MM&W.
-/
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Helyettesitsiik be /7/ egyenletbe cn !i.tejezéaét /5/-1)8!.'
ma jd °A1 eval /6/-b%61, é8 rendersilk c -¥a /r/-ct.

. f )
o a ix 'qu )
A 1+£% rﬁ 7/

Vesessilk be a k¥votkeszS jJelBléseket:

h-n

v

7enx
K3 = E}

P - S S
WY P s

bﬁhi

"‘,9;‘3@65‘ et D

%n « nbh= X,

e

¢
L4

eszekkel a jeldlésekkel /8/ igy irkatl:

RO s
B Aot

L K2 p B

:

lox'p‘

Es az egyonlet teljcsen agonos a /f2/ lgy.nhttol;
Ha a mind a k5t oldalnak a reciprokédt vesssik &s rende:s
ag egyenlotet

-%:gx-/-&i‘.

o ﬁ 4%167» 'Q'};;;,;‘ ..

1lletve
)
log,é - i‘/ n log /%‘/ * ‘-A*Z

alakot nycrt(nk.

(SRS o Laoeeu - . '\ﬁ’xpev},,nl
V_p_M U5 ,den “vee o “evvv; Wl
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HRasonlé aluku igoterma egyenletet ¥apunk akkor is, ha &
nem egimmetrikus disssocidcidt tételestink fel,ples

' a4
anh + Q1 = A11+A21+....+Aq1 748/

abbon az esethen flo/ éo /11/ tsszefiggéo ncwm érvényes,
’ iatban -an Iw-el, illete
vir ,'A é&s 94 hasonlé cgyszerii kapcsos ®
ve Eevale
A Penti elké: zelésnel peegfelelSen értelmez etjuk bl-
nSr vagy ennfl t@dbkompone asll zdzelegyek adszorpci ¢34t s
Jgeler = k “cl, hoar sinakét Xompomens ad- zorpciéaa szem-
pontje’vb’?l ugyansrmny 1 centrum Jon szémitdsba, tehdt L= ho&
atanss .
Binéreler: adssorpcidist a xovetkez§ stéchiometrial
egyenlcttel irjux les

aA + Q@ = QAL AP /A/
al862

bn-»ﬁngpl

A temodmammpa egyensulyl &llandéks

Ea .'52&'5-

1 Pa

Kn'a—;:'

Ca 111. ¢, ktteje;éul
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Az Bssses cantyumck xoncentféctdia:
L = Gx & cn + Qn
1 A £ojexhetS. Cy
/5/.1381,’111;/16// b6l kifede x

‘1 - cf ~E '

53 98

-\

/6/61 és /3h/-06L behelyattesitvel

n,-ud&tem.m w8 }m;'.
. ‘ . B . l
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Vegessilk be ismét . /9, [ro/ és /11/, valanint a kbvetkezd
jold1éscket

2 = n /22/
b 4

3 - K a1857 o3/

.‘.’.rz.cm.cr.a /24/

a pendeszlk /2l/-et C,p-ral

a
L, KR Pp

c — /25/
A n »
' 1+E, P, +EjPp

Cg ‘nfeaezése hasonlé alaku

= Lﬂgi_plv S -7
1+ B D 4 KRBy

Ca

Az igy kapott rarcidlis izoterndk pdy nem &YbArzolhatdk egye
szerre, mint az egyedl izotermék, vissont ag egyedl isoter-
mik alapjén megszerkeszthet&k. . )
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1.
Fejenelk ki o8 adszorbedlt fésis Bsszepételét o ghstis

Yassetételének fliggvényébens

L, E* p,°

s L
Ky », + LgFp Py » |

Iy

Az eg-enletst eg-enmerisitve és a

PBaP.pA

és "a

JC

egyenletek alapién beheljettesitve /21/ ey

1
/e
*. =

A ] )
‘ ﬂo%ﬁ/l-u/‘r

os hasgho
gifejezhet Uk o -t, melyet a relativ & 111éxonységh i
jéan definidlunks o

= ,A/"‘xe/

xAA. ,A./

ahol as A index as 411ékonyabd xomponenst jelentie
o

o
etst 37{2
/36/-at /31/-be helyettesitve és :ennnve as egyenl .

. )
/1~y/'" e LA
A A ] .
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$11andék hényadosdvial egyendiks

/52/-b61 az is 14that6, hogyha a Jobban adsgorbedléas. kOI-
ponens egyitthatéja nagysbd, mint a xevésbé mzorbeél‘ﬁdgé
/o £ n/, aXkxor a nyomés ntvekedésével o értéxe uM@i‘:“;g
‘Mivel m 68 n lenél nagyobb nem leheu /32/ alap$én as i %
belétha.td, hogy or as anzetétenol wgy vil osi.k. hogy &
jobban adszorbadlsdd xomponens kicsiny. wcmii nyonéldo
nél nag obb értékeket vess fel, nert as hén!ldoa
" ekkor lenél magyobb, Ha m = n # 3, akkor ez a tényexs
y = 0,5 alatt l-nél kisebd, & felatt pedig 1.nél nagyobd.
Ebben ag esetben ¥y = 0,5enél o = & o Jlsg kell Jegyese
ni,hogy elegyadssorpcibnél or tﬂzepez'k‘nt ﬂtn‘bm az

x 8 0,5-n61 1év6 értéx®fnokték texintens/ ‘

.
N

of rtékének fenti meghatérozésshoz az isoterma egyenletes
‘xet a Koble &s Corigan eikkében leirt médon kell ébréioj.-
ni, ami féAradségos munka. '
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KEv abrgids @ huaais cbee plét vinghougousal steyis i
e \\b‘(\a TR
Longmuir igotermdk esetén vegy Langmuir igsotermékat feltéw
tolegve agonban or értéke kbnnyen becstilhets a tissta gésok
{potermiinak kezdoti linedris ssakesgén 1évl irdnytangenseie
n k arénya alapjén, mert mint a /12/+b8D 1l4that 6. ag isgotore

Mw -
ma trinytangense kicsiny p A esetén I'Axk't adja, "w. pei-g

N A ST

Lig as elegyadnzorpiidnal uz adsgorbedlt fégis Usszetétolét
o eval fejezslix ki, addig a mennyiségi viszonyokat 41talé-
tan a williams &1tal folyadékok adssorpeijéra feldllitott
és 8 G11141and és munkatirsai &ltal gézokra és £4eérie-

tileg ényesnek taléle

o MRFEI
/38/
o -

-] .
egyenlettel irjux le, ahol c:, illetve Cp a tissta kone
ponen ekbll az elegy Ysszayomédsin adsgorbedlt mennyisdégek

/nornil ml/g/.
Az isoterma egyenlet alapjén ¢
L, g2 pB

o ey N .
¢
A" 14»1(&1"

/25/ /26/ /38/ 68 /36/ aleplén
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HaBtissta ghsok ggotermiit a Langmuir egycnlet irja le,
akkor /32/ jobroldala valéban 2eel egyenl8, ellenkess eaete
wen lenél nag obb, Amint ag azonban az egyenletbSl 1l4tssik,
az eltér‘s mem nag:, s oz ag Yssenyomis ndvekeddsével o8y~
re csdkken. /34/ Bsszefiiggés tohit naszndlhatd as adssore -
vedlt Pézis memnyiségfi visgonyainak leirdsérae /34/0t

rendegves

- ‘ , . %
al865 '

fieg kell asonban jcgyesni, hogy es anm sessefuggés ‘kisérle-'.
- t4 adatok elﬁsrnéaére nem alkalmas, mert nyilvénvaldan.
‘hibés kisérlé pontokjn is érvényes nénény %-os mp,ﬁval-»

.{.‘ ;_u ol e T
Vouldaas: L. b L,\ L,,' , ablor a \l\a.c\o% Hr-'nmc\
r-c-..Um\o\

0(' Vol Bger uede eﬂz.wdnt C \w\d« ‘mlo\}a o'm}l,\e!.)
0}' e'ldeo.s-ale olonsie . (*\9{0‘*: ey Wd) .
d ' . .
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LA fGiStoﬁoa icentt gézkromatogrédfiae IVe
\

1

F:lytonos iizemil rromatografdlbt-oszlop ssédmitisa binéy

elegy sgétvilasztéisirae

dreBenedck PAl, Szepesy Ldszlé £a. Szépe Istvéﬂk'\

\
1

A folytonos urenii gdz romatogrifia fizikal kémide

J8vel és a kromatografild oszlop szdmitieédval kapesoe
latban rendkiviil kevés utalés taldlhaté az ircdalombane
Az irodalonm eze;iﬁt /17'& sgimitist a tﬁbbkoﬁponenaﬁ
_folyadstols frakeiondlt desztillicidé)énil alkalwmazott
oz4mitéshoz hasonldan kell végezni., Az ircdalomban mege
taldluaté 1lyen szdmitis efaéménye. a szdmitési mide
szert azonban nem Asmertetike A folytonos izemi glze.
kromhtogréfiﬁrél'fartott e18adieck sordn & veg)észmér-

-noki tewxvezée kérdaéselt alig Srintettdk, « vitik sorén
sem adfak részletes vilaszt a tervezésre vorutkogd kére

‘ désekre‘zﬁ E8zzétett cikkekbSl 4s elduddsokbsl hidn: zik
o ozénscbesedg meghatdrozisinuk ismertetése, holott ca
‘a texrvesés egyik Yegfontosabd mozzonatae

~

<

Az irodilom alap)in azt a kovetkeutetdst vonhatjuk
| ~le}d hogy'nincsen kxiforrott mddszer fol tonos Uzewll glze
kromatografdlé oszlop szémitaséras - T x
~ Jelen ktzlemdnyben két adszorptivumot tartalmazd gdzee
~ legy kromotogréfiis szitvilusztisinak szimitdsirdl less
" szée /lektplemény e viltozat/e Ilyen természetii szimie

© ,tdssel foglalkozoti stein, 111, Esayan /3,4/,
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Az I. ¥ zleményben rémutattunk a foljtonos lsemll
gézkromatografilé oszlopban és a tultbte des:til1416
kolqpnébaﬁ végbemens folyamatok kztttl hasonlésigras A
Rromatografilé os:lop rektifik416 szakasgénak méretezése
tehit ag elméleti tényérszém és az elméleti tinyér mae
gansigegyenértékének /arTe/ meghatérozésit foglalja na-
gébune A2 elvélasztis jellemzésére & folytonos tigenil gése
kromatogrékromatogrifidnil 18 megadhaté a minimdlis ree
fluxarén), valamint a minimalis tén)érssim teljes reflux

- esetén, L nreges eltérés a deszfilldcidndl Altaldénosan
hasgndlt szdmitisi médszertdl /5/ az, bog) azg 411anddé moe-
14vis anyagforgalom felt’tele, mel;, a szimitést nagymére
tékbentegysgerusitené, nem 411 fert, mert az aktiy ssén

: gézfelvavﬁképessége a gézﬁgghetételtSl és a hémérséklete
151 fuggSen viltosike ‘

A rektifiksdld suzakaszra kidolgozott szhnitasi mide
gzerﬁnk agz anyagforgalmi cg enletek és a IIL. xéslemény-
ben ismertetett elegyadszorpcids ¢sspefiiggések eg)ii-tes
alkalmazdsén elapezike Az adszorpciés eg)ensul: kifee
dezégére az ~. elvdlasztisi tényezGt hassniljuk

'

X Ja _ /1éx/y
Vo Xa /l-¥/x
[ )

o~ =

Az elegyadszorpcié mernyiségi leirdsira a IIl. xoge
leményben levezetett /9/ egyenlet alkelmas, meRy sgerint
ag elegyb61_adszorbeé1t 8ssges’ mennyiségs '

(<]
N
FaN"+N = b
a .

34 /8 aa/x T

Az_elméletd téggérssé‘ pzémitisae
A kromgtografélé oszlop anyagforgalmit stacioner kb-
ritlmények kozdtt az l. dbra tinteti £8l.

/

D S i "
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As egész osslop anyagmérleges

\ "BeD4M 3/

\

A fajlegos anyagmérleg a kinnjebdb kosponensres

B yg = Dyp + Myy /8/

Mivel ay déssorberben ag Yssges adszorbedlt giz felssabae
duls yy = Xy, vagyis a deszorberbe 1épd aktiv sgénen ade
szorbedlt gis vsszetétole /x,/ megexyesik a fenéktermék
dsszetételével, és mivel a legfelsd "tinyérrél® tévoré
ghe egy részét fejtermékként vesssik el, misik része pedig
a friss spénen teljesen adsgorbedlédik és refluxként viss-
szajut a felsSspakusabat yp = Xps vagyis a fejternék Usse
szetétele /yD/ megegyesik a reflux /xD/ Ssszetditelével,

a/ Irjuk fel as anyagmérléget a betiplilis felettd
vagyis a fels5 szakasaras ’ .

Gn"“n-lfn 'ﬁ/_f.
HMivel a szén az adott kbrililmények kipott telitve van,
Apo1 xifejezhetd a szén tomegsebessigének és fajlagos
elegyadszorpcids hzapacités;’:nak ,mo0l/<z/ s orzatival,

.
|

Aoy = Welpy 4 , /6/

J ¥ anyagmérl'eg tehdts
Y

S

Gl,1 = WNn-l +D

illetve a ktnnyebb komponensres:

Gpin = Wn_y Ty + Pxp
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7t

/8/=b82 ynaet xifc jczvos

w“a-l

ip ® -3;- o1 * ﬁf} *p

1lletve
B L T o/
1 b O
:"n ° e n_l'hJ xn-l + \'.'.‘n_l*ho D
A /1o/ eg: erlet & fele szekusg munkavonalinak egyenlctee

v/ uUasenlékéiren folirhutd sz anyagmérleg & betipe
13138 alatti, vagris az plsd szak: sgras

4 1/
%4-1ch+“7 n

/

3 a /6/ epgyenlethrez rasenlian Fifejezhetd e ~génschese
+ , ‘a gz vzt wals

. [ LR
ég éc a fajloros cleriocszor: cide Turocit.
!

Ll

=
Ape1
Az entazmivlep ' vty

. .
“ipe1 © O
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24/ egyenlethil y -ot xifejosvas

yma%ﬁxnd'%;‘ﬂ

1lletve
y 04“n=3;uu x - VNFL--TH /15/
o me1 "l O¢1 ael” *u

A /16/ eg.enlet az alcé spakasz rmnk.voraliral cgyens
letes

Ha ag 4lland moliris anyagfor~alom feltétele fe- nill
/Nn_l =R = konats “nwl o Nm”’ = Xonsot./, akkor a
/lo/ és /1€/ egyenlet al.pjin, ¢ Cebe Thiele gfafikus
aiisgerével megihatirosziatd a wivint elvilasztéshos 8z.Xe
g4ges eladleti tir £rok 3zimBe

i folytonos lLgeni gzkroa..tografilé oszloptan azon=
ban pincs £lland$ moliris anya foygalome A /2/ esyenlete
ben definialt dssges aGegorbedlt -dmmern; iséz a3 adszorptie
vup tssze ¢-elétil f gr, kévet':« z68%é pen viltouik (2
onzlop mentén /1. IIIe kdzlerén: S.Bbra/. Bz ast jelere
ti, ho"r a /lo/ s /16/ eg:enlciten definidlt munkavoral
nea leret ervence i viltosls waul. Irntosnbh anis-itiehos
tendt figyelembe kell venni gz adaozovb 110 £o:1: molszime
viltozdaite L3nnyeb. rezelhetocds €133b81 a pu::.avonalak
fcuti cgyenletel wrvot oz kS pon alakitnutlk Ste

”
5

a/ A felsl ouonasg ez.mitis hoz u /lo/ egrcilctbe
u Srtiudt a /2/ icoref rrécbfL verelrcttesitve, n3 ofye
ggorisitésck utine

%4- / -1/ z, X + N/

0

D I i .
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.'/'

4

18/

3918168%.

As egyenlet tehét a kvetkezSképpen médosuls
N

[32 ¢ /Pt ] x5 + 2 N/
//L-l/xn_.i + Rg +31

Es egy alulrdl kxonkdv hiperbola eg:enlete, mel: az c=
gyensulrl diggramm dt1d3iit a ¥ = ¥ = %, pontban aetssi,
asszimptStdja -edig as y tenge 11,,c1 pér!msamos ogFencss

Rf-e-l

,ns

v

€qqenes.

A betdpldlés i‘ele*tﬁ'oszb(n a rerluxaran t a desztnla—
cibhoz hasoaluan deﬁnm};juk, az iddegységben vissgave
zetett 43 a termékként elvet< milok hinjadosivel )

& . 39/
:)A /‘-"/

rd

A Rf #2flugardn: &3 2 zi; kdgdtt /a /2/ egreniet \ék Ne

Itetbevételével/ az alabbi dsszeflig-és 411 fionts

Ry
1l e/ &1/ =
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mivel a 7N adszorbedlt menn: 18dg tén;érrél tén:drra véle
tosik nem 41landde Ry definieis sserint &11andé, 180
term ;zﬁg.’u‘ xhriilmények k¥sttt szinténkt 411andd, 42y Re
csek az x Yssgetétellel viltozike

b/ A betdpldlés elatti, alsé szakaszra a {1‘/ Zgie‘np
1et a kbvetkeadképpen médosule A /2/ egyenletbll N riée
144 behcl ottesitve

\xmg - /iVEy | appy - Ty

/e-/
f

. )
e /RVZpy + T =1

ors 3 cvege - uj jJelclésts
A elsl r:s-:.ifez hssonlliun b..mz-ti;r.k egy ud I

m{g ° i

O n =’ 723/
* Rn s
melyet a /22/ egyenletbe helyetiesitve)) 7

LB VmTats

- /bel/®yy * Rp=1 "

A /2'4/ egaén‘lat o8y alulrsl komiex_mgerbol.t} égyféglé.te,? o
r;e;fy az egyensul;l diagren &1163at az ¥ = x_-axwpgntng_x_T
‘ gz, ésszitptétéaa pedig az Co s
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. A betdplélds alatti szakaszban a refluxardn;t a desztile
14ci6ndl a xig¥stls szukaszban alkalmagott "visszaforraes
141 ardny®-nak megfolelden definialjuk, as oszlopba visse
agavezotett s a termékként clvott mélok hinyadosivale

egefE - Sk fest

An Ry reflnxavén' fvt 48 tdn)drréletdn;érra : dltosik,
R vtazont Rf-hos hasonldan £1landé fwték. R_ és R°

kdgdtf a kdvetkerd Lsazefii~er's vant
r®

- . -1 26
Ra 1+ /fe1/ 128/

A kivént elvdlasztds elérésihos ssiikséges elméleti tén, dre
szim meghatérozédsa legegysseribben kic Cabe-Thielc grasikus
addszerével torténhete A /19/ ¢s a /24/ egyenlet al.pjun
wmegszerkesztjik uz egyensul,i diagrammon a felsC s u.

314 szakasz munkavonalit a viélasztott refluxarin rak nege ‘
feleilene A legfelsd tin, . rrél tivozd gz dsssetitele mege f
eyyezik a fejternék dscsetételévels

1.7 % 5 H .
.

A fels8 szakass "Belépnesdzcsénsl® ug egyens 1yl dlarran
§t16jén&k %, port 3ibSl &ndulunk ki, A munkavonalak mete
. szdspontJitél kezdve az alsé munkavenulat hag_ga’juk a
"7 tovélbi 1épcsﬁk szorkenstéasdhoz., Az ulsd szakasg’ tanyére
azéménak"mcghaturoaasahor kiindulratunk alulyél is. aL
Xy = ¥y, YsszetételtSl és ig) haladunk a felsd munka¥atale
v lal valb mctszéspontig, vagyis addig a tényérig, ahdl a
'felszétlé adz 6ot zctét.le meregyezik a betiplalt giz qgg- E

stelével, - : B ~1:
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AB clméletd tényérok opémit terﬁéaze;aaen ténybrréle
tényérya tbrténd ssénitissal 1s meghatérozhatjuk.

A logfelal ténycrrél t&vosé gis Ysssetétele mepegyee
aik o fejternék Ysszotételével /iy = yy/ 43 2188 tényért
elhagy$ adsgorptivum dosgetétele as egyensulyi gtrbe
egyonletébil an /1/ bosgefiggés segitoégével sshrithoe
16, vagy pedig a pérési adatok alaplén szerkesztett €=
gyensul}l grbdbsl olvashatq les A misodik t&nyérrdl as
ole3 tén;irra 6rkosd g4s Ussz &tele /y2/ a /19/ egyen~
let alapjén szdmithatbe Ilymédon elvégegnot8 a ssdmités a

vetdpléldsnak megfeleld tinyérige

A batdpléldstdl kezdve as alsd ghakess munkavonoe
 14nak /24/ egyenletével végesslk a szimitist, oig & ¥ie
vént fenékterméktisztasighos &y nke. /Az 8l8§ ssokans sgée
m&téga elxégezhet6 alulrél a fendktormék knncep}réctéjitél-
kiindulvaﬁysbben az esotben e /16/ egyenletbdl nem Ip=ote
hanen ’m+1'°t kell k;fcaezni, hogy kdavetlen saémitisra
alkalmas képlethez Jusscunke ‘
Ter ezdési céldokra 41talsiban megfeleld pontossigot kapunk,
he a. 411andd mol ris anyagforgalom Peltételenésével egye-
nes gunkavonalakkal végezzik oz clmletd tényérok"némé- "4
nak meghatdrozioate Ebben az esotben a /1o/ és /16/ o=
gyenlet alapjén pzerkesstiik meg & punkavonalakats Ennél
a médszernél tehit nem vesazilk figyeld,b.'azkadazotheélt
pennyisés viltozisit az 08210p ummi?ﬁtggggﬁﬁgiinndénak vott
4tlagos elegy a%azorggiés gdﬁacitéaéhl azdmolunks
Booy.™ pea © Sa 7 B | Axét szdmitdsi médszer grafikus
tsaschasonlitisa a 2e sprdn 1ithatée Avint ez &bribdl
35 lithat6 ez 1igy szgrkeaziett egyenes pu-kavonal a boe
thplélds felettd czukaszon a p otosain  szserkesstetd Dune
kxavonal alatt, mBig @ vetdplilds alattl szokaszban e folett
halade A belépeslsioek ezek alapjin a felsd szakaszban o
gyenes mnkavonallal keyéqebb, iz az alsé s akaszban t3dbd
1éncedt kopunk: ezck 0o elidrések azonban kdzelitbleg kome
penzdl ik cg: m.st, amint az 8 kidolgozott p lddban 18 14r.
hatbe L ‘ E
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A kivint elvdlasztishos szlksépes elméleti tdn: érezdmot
a fels’ rész en és az alsS részben szémito*t tin drok
sgiménak Yssgege adja zer. A k010 na valédi magassiginak
megalla Lt 38 sz egy <lm loti.tla r a.gneclig eg .rirtée
ké-ck /7 7P/ ismeretchen vizoghath el, arit “isfrletileg
kell meghatirognie

Az ismerte-ett grafikup médszerek abban az csetben
is alkaﬁmazhﬁtok, ha & .. viltogzik ag bsagetét. llel,
He ag —3 + -% v 1 egyenlet nec érvénes, akkor o /2/
Usszefugaés blyett az ' Srtéret a parei’lis igoto-aike
b81 kell mephatirozni,

A széngebess 'y me;vilusat.sae

»

fo. elvilas tir Jollewcis ve o fol torers rh T clie
kromatogrdfidndl is alkalmas a minimilis +dn}irszim s
a minimilis refluxariny fosalma,

A raefluxaraa;t -ovelve a munkavonalak mindjo’ bun
kbselecdnek &z egyeasul,i dicg zu: itldojdh.z, te.it eve=
sebb lépesivel ik el a kiva ¢ Pej- s Penékter k
tisztaségot. Teljes refluxndl Ry és R2, 1lletve &, ée
Ra végtelen, tchat a 29/ és a /24/ egyenletbol y = 2, va=
gyis a wunxavonalok egjvessne¥ az ec,eqs Al dlagras
4t1834val, A minimilis t4n; érszim oz emienaulyl 2isgrame
‘b1 gtafikusan,vagﬁ pedig a desztillicidéndl nasznilt
nensye-Undbrwooa-egyenlet segitségcvel hatarozhato wege

; ‘_Jklvénx fole és
b tan ez szuxr~"as.At

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0



]
. Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0
C)

A folytonos Hzemll gdskronatorrifia vizordlt esetében a
gEsbatiplélis agon as elméletl t&n:4ron térténik, amee
Tyiken a gisssszetétel megegyesik a ved4pldlt gés Usosee
tételével. A munkavonalak metszéspontja birmoly ssénsce
bességnél az x te gellyel pérhugaunos y = yp egye .csre 4
esik. Az egye~sulyi gorbe és ezen egyenes metszés: ontjbw
nak X koorddnitéje as eg:ensulyl gbrbéu8l olvashatl le
vagy as /1/ bssgeflzsis a’lapjé.n szémithatle

A minimilis refluxurdn; megéllapitisdhos a /19/,11le
/24/ egyenlotbe &3 Yy és zB’koorainéEa értékeket hely:tto-
gitjik be. 4 /19/ egrenletbll a felsc részre‘vonatkoz ans

Jp = %

a; min = -8 Ll + /3e/ ‘BJI /28/

A /20/ egyenlet alapiin pedig a legfelsd tén ‘rons

,,“D"B ].s~/~-1./xB

L 29/
Bemin® Fpox, " T+7 -1/ %, /!

Basonibkdr-en vz alsd réssre & /24/ egienletb’l:

*

I = By . , ~
'Rgmn‘-—'—yg.,ﬁ{’ﬂ/-l/ﬁ /30/

A /26/ egyenlet alupldn peiig e legalsd tin. “rons

Rammsynoxn'l'ﬁ'/m /31

]

d

A oinimilis refluxarin; isneretdben meshat ‘vograti ik sz

elvalacztishoz se. si-es miniallis cgnsebes=siret,
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A fels gcooio.sgben a /18/ ¢ée-/28/ egyenlctbils

-yB D
hi’mlﬂg-:-?,-:—x; ;-5 1-0/ 1/13
v )

/3 als az:i¥a ban a /:3/ Gs o [fJo/ erienl.tbll

A Y R S R Y /33/
“a min Y4 = Zq “g 2

g N IR
ryaqr fel o kev cb. adsgorteilldl komponens un.agw-. :vT
‘t ag ¢~ ‘sg cs.lorrat

/L.:+b/yB=iux:‘,‘+DxD /54/

o /38/ egienlit o /32/ ‘s /33/ egyenleth "1 akkor kupju
pc7y ha
= /3%/
“a oin £ oin
A /35/ bsnzefi -rés cnak ~dghalpazdllapotu betdplie

14= eset’n érvinie , h2a 2 betdrldlds adszorbealt fizice
tan t r*énik /1, 437t/ ag cgyenlés'g ncw 811 fent,

& folytonos Uuernu zizkromatogrifidnul a szénsebesnig
nel: es megvilaszt 'sa dsnt” fontossiru a fo%:amat pazdasie
gossdginak szempont J3b ‘1, ilinfl nagrotd 8.-énsebességet |
alkalmazurk, atnéllnagaobb lesz a termékre vonatkoatgtﬁttl
szénporlédééi veszteség, anl’a folyumat eg;ik fontos %o}tj

a paitvdlasztdst a lehcio.

a legkisebd szénsebe
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>

3
B

sgabju mcpe Ha tehit a suénscbességet cstkkentik, ene
nel: zepfilellen nivekednl fog a kivant elvalasstishos
ssiks ‘ges ‘'4n; “rszéc, vagyis a kol..nu magussiga, ami
agonban csak a berubdzisi kdltsiaten okoz c¢sek3l; tHbbe
lctet,

Szémit s -ecr iroterm Fortilminiex LBzt

& fol .to o8 lseail gﬁzk/romatorraféw oszlopbun a
cgeinlice. Lisl JonL et a Lyuekarlotben -em izoterm kie
ridaén; et kiz8it e v bce Az adcuorpeil cioterm foe
lyamat és ez adsz rpeiés hJ okozta fclmelepedés nen hue
nyagolhat$ el a szdm.t.sok sorin, Az Soszes adazorbedlt
menn, 1ség és £z adusortituw Cuseertele tin] ‘rrélet.n, ére
ra viltozi', a kcmpcacnsel (8£ferencillis adszor cids hbe
Je killonbbzb; tehdt a felszabaduld edszorrcids hi, im
ag aktiv szén hémérséklete is viltosik az oszlop mentdn.

.. Az.oktiv szén rossz hivesetdké- essége zmictt as oszlop
"fikéfesztmetszefének poveléedvel mindjobtun az adiabatikus
o Allapot felé kBzeledl &, vaéyis az adsgorpeids hi teljos
> mérté'lihenAaz osglopban 1év5 ssén és gdz hOméroirlutét ee
‘melie o ‘

sfré forditott hémennyiség o = dmie
yagolratés nivel a 4z hSkapacii ‘sa nagye
sebb, mint & széné.

Cor

: égyenlet alquén‘szex’keszteni, mivel a
25/ epyenltben uD f¥téke, kivetkendské pen
tVALLOzLE; ay obt uralhodd hluére
R o
3. ezdmitisa a AT/
régozhetS ele A ve- 7
felsd f’éfq;séa'ra felvesAink
¢nlet alopyén lszduite
dozorbedlt ménn’ Lsdght,
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(o]
Hphey
1+ //.’-1./::D

36/

A €ifforoncidlis adssorreids hok lsme etében kiszdimite

Juk ag adssorpcidy kidvetkezstibon felszabadulé hinemnyie
ségete A kovisbs adsgorbedlddd komponensres

-

Q =Ny A, 751/

~

A jobdan adsgorbedléds komponensres

N

A -
iiv.1 adiabatikus k¥rillménjek ktgttt az adsgorpcids hd
a 8z%n hémérsékletének emeléssre foriitdaik, a- szén hé=
fokemelkeddses

r;t=3°.'..:.93

p

Ha a felvett t, himérséklet nem egyenld a t +- ¢t himére
séklettel, jabh xozelitéat vépzlrl, a ig a felvett ti és
at+ ¢t A2 c®-on belﬂl megegyezike Ezutéin a ty homé J
sékletnelt megfv..lelo ﬂ értékot -a /17/ egyenietbe hel
tesitve kiszdmitjuk yaot; y2~bol az egyensulyl Soszeflig,
vés alapddn mogadhaté X0 A méaodik t4n: é» hémiyr &k

az elobbiek ‘dzerint fokozatas ra.,clitnssel hotdrozzuk  mey
éa gy folytatiuk tovibdt a szémit_st a betéplélas 8

" -tf.jelig. K '
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leg kell itt jegyezni, ho:y az adiabatikus ssdait's

tullipi a ézkrcmatogratdlé oszlop méretenéadhez ogike
séges pontossd ‘ot, musrlzzt re ig & aindenkor founilld
hlvesztecdy mintt 0z rem t8k‘letes képe a veldsdigoo foe
lyamatnake A gyakorlutban ez elvéilasztis politrop kte
rulmJnSek kogrtt mep vérbe, ublen asz esetben kizelitd

msdsPerrel ccslatdrosott hym redkletoloss14s alapdédn
sgédnolunk, J ~
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§gin£tési példa,
sla
Széndtoxid-acetilén elogybSl 98 % tisstaségu széndi-
oxid fejtermék &és 98 % tisstasigu acetilén ‘fenéktormék
kinyerése. ‘ /
A ssétvélasztandd gdzelegy Usszeotételes

So % sséndioxid
So ¢ acetilén

A batéplélés sebességes

20 mol/éra

Ps 1 ata = T6o lig on
t = 50 c® kon-tens oz egész osgslopban.

Ueshutérogandds
1. A szétvilaszt.ishos 82 ks’ves szénsebesség
2, A betépldlis relye o
s, A szétvdlasztishoz szilkaipes elméleti tin: rok .
széma ’ %
4o A oszlOp effekti-r magassuga

Eyinaulfad ndatolkt

apgfor, on

. mol/éra  CO,% CoH
Botdplélds B 20 50 5;
Fejtermék D . o 98 o
Fenéktermék b lo 2
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ﬂ.g. oxXp g‘é: adateky o
K, = 3TT/E = 1,65 mol/is
.3252 =S8 Enl/g = 2,599 mol/kg

2232 . 1,57
p“3..65 ’

0‘4.2"

HEY? = Joom

Osagetétolek /moltsrtek/s
- n . 0'5.

-—L = °'206
%3 2,5 = 1,5 o 0y2
% =0,98

:u‘ = 0'02

ad 1/ A minindlis szénoebességet a /32/ egyenlet aluapiin
hatirozzuk mege

o E-gr 14-/1,57-1/0,286]1-
-_1_9...0.5_.15540.!2

, Ha a3 effektiv szénsobességet a minimél:lsnél 50 F= n];
nagyobbra ‘v&laszt juk, akkor ‘ . o

I

v = 15 kg/ﬁra
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S ot 5

&nyéron végessik, amelyen
2 vetdplélést ason a t ‘
:n;éﬁts:ai::étel megegyesik a betéplélt géz tsssetételével

" 0,50

ad.3/ A ssétvdlasstishos spiikséges elméletd tényé:o‘: :zé
mét a fejtermék sszetételtSl xiindulva lefelé haladv

aximitjuk.
A betéplélés felettl résgben /18/ alapléns

)« BgRefla 3,08

A legfels§ tényéron a refluxardny /21/ alapjéns

88 . 2,
a,-l——ll——— 2,49

+ 6,57 o« 0,98

A legfelsd, vagyls az 1.tényérrél tévozé ghz Usszbtéte= .
1le megegyesik ? fe jtermsk Bsszetételével 7
71 Ld *D - 0.93

s

As . tényérrél tévogd &dszorbétum dsszetétele a?
egyensulyi' girhe egyenletébsl /1/ sgémithatés

D St%amm - 09

A2 tényéerdl 1:s 1, tényérra érkess gée ssszetstelé-
nek srdmitisa a /19/ egyenlet alap jéng

Q.BB + o.2~8 g 0,51/ 9 0,952 & 0598 o 0,959
J2 = T 0,57 « 0,952 + 3,88 + 1
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e T (U N O~y o P 4 4 b

1
b F g o
% IRW 3
L 2 B

\
A szdmitést 4gy folytatduk tényérrél tényérra, amig & bee
t4plAléss Usosstételnok megfelel§ ¥ = o450 Ysszetételnes
jutunk, Ett6l o tényénfl kesdve a /24/ egyenlet alapiés
folytatjuk o ssimitist, mindaddig, anig a kivént fenéke
- termiknek megfeleld Ysszatételhos Sutunks
Ebben a szakaszban /23/ nlapdén

a: .-}%%_2_.2 - 5.83

és /26/ clapaéﬁ a legalsé tényéron

°-1+o.51.o.02

—

Es /25/ alopidn act jelenti, hogy a desgorberbSl a reke
'umm sgakasgda vissgavezatett gls 2,84-szerese a tore .
mlkként elvett gésnaks asaz a dessorberben felszabadult /
géuennyi.é.égmk %la* o100 = T4 % e rcfludl és
esak26 3‘-6.‘# vesszik @1 fenéktormékként.

A fényérrél-tényérra L6rténd sszszitis eredmén:ét a mellée
kelt téblizat¥am A os:lopdban fozlaltuk Yssge. A I} oa-zzlop-
ban a /lo/ és /16/ egyenletek alapaén végzett a\zmnitus ta-

141naté, Py ‘ | |
o - .
_ MR - w a 2,12 mol/kge
Tger = - =2

4
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oo-l‘qu.{-'un_p

/,
REEEES

\

| g ke f
A Xiv.ot elvdlasciishoz tehit 14 elméleti aner a:uk
sbgos, 8;5 a felsd szakagban, 545 pedig ag ?.136 s:amsn.
ban. A dbotdplélis a B8.88 9. tanylr kidzity tdrténik.

aded/ A xromatorrafdlé oszlop ’magaaéép:'énak megh;;i;;}aaa

. as egy elmiletd tén ér magassa.f-eg:vex}urték.nf: A
{emerctiében végoznets ols A TP ért k meghatdrozasa
périeti uton t¥rténive

- Ha a BETP értéke a vizsgélt esetben ple
| " 30 cm |

| akkor a vetdrlilis felettl sz.kasz mugassisas

|
: lfaf = 8,5 ¢ 090 P 2,55
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A betdpldlds alatti szakasg mugassiga

L, =55 ¢ 0,3 ® 1,65 m

A kromatografdld szakassz teljes hosszn

¢

L = 2,55 ¢ 1,65 = 4,20 n
A3 alkalmazott jeldléseks

t a kevésbé nlszorbeildd. komponens indexe
s ag adszorbeilt fAzisban halalé mélok sz.ima/mol/ixa/
st a 3obban.adszorbeé15d6 komponens indexe
: a betdplilt gdg menayisdge, /mol/Sra/
3 ag aktiv szén fajndje, Akalg, c°/
: a fejtermék molsiima /mol/Sra/
tébbkonponensl betiplilisnil a kiséptermék mols.ima
s a gésfézisban halad$ mélok szima /mol/éra/
: as inert 4. molszima /mol/6ra/ ;
mel,m, mels a batdpldlde alatti szukasg tdn ‘rjainak Je-
151 38se
8 3 a fenékternék molszima /mél/G:a/
n-l, n,nels a deti-ldlus felcttd soukas. tdn: érjainak jee-
171430 ]
Hge By 8 83 elegybdl adsgorbedlt menn isé~ /mol/kl szén/

a

. H: .Ng $ o tiszta Yomporensekbll adszorbeilt nélok szime

' az elegy ds=zes nyom.s.n /mol/ig szén/
n ag cleg.b.l cdcsorbe.it Us. zes m¥lok au. .a mol/fig/
P ag Ysskes nsom&s'/htm/
py @ as adszor tivumok eg. .ittcs parcidlis nomdsa/atz/

Rye Ry refluxarin: a betirlélis alattl és feletti ss.’:asze
a

a legalsd, illetve lepgfelsG tén. ‘ron
Ro, a;» ga§23/ ég /187 egyenlet dltal definialt Fonsto-cok
a : :
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X

1 e ni e
PR/ o B

7

"hmérsékict /c°/

szénsebes= ‘g feg/8/ .

a Xevisbé adszorbedldds komponens moltdrtje az ade
szorbeldlt f4.isban

a kevéshé adszorbeilédé komponens moltdrtie ugis- ¢
fAzisban

a kevésbé adsgorbedlédd komponens elvilasztisi tée
nyez53je a jobban adszorbesdlsdd komponensre vonute
ko:tatvae '
a tiszta komponensekbil megkotdtt menn iségek ..le
n;adcaas Ng/ﬁ:

di7f, adugor cids hd /kkal/mol/
tény rok mdma

)
as .adszirpeidndl felszabaduld hémennyiség /kkal/éra/

Usszefoglalas.

N s
A .oljtonos Usemli gizkromoto rifia a dusstilldcibs roke
tik4léshoz hnsonléan ellendrama P4z skicseriliddésen ala-

rulé mive ete A k mato~rafilé oszlop szdmitdsit bindér
pé.elegy sgitvilasstisira - 411landé kénsrs ‘klcten és n e
migon = a bin'r . folraddékcler; ek re'ztifik 1 8irdl alkalia
so't szémitssi midszer analdgldjir.. d.1~oztuk ki, 1&n « rus
kiilonbség, hogr @ szénscbesség is ~zerepel az an agforzole
mi e~ cnletekbene lt > st oo mée a 1rs.1.11cils s8le
ait4etél az 4s, hos: as Lllunl! aol.ris an;arfor-clon i le
titele nem dll fean, mivel az adssorbe i1t £4zis me 1 1.«
.6 ag osizetétellel fol, tonosan vialtozite bz ast ere.im G-
si, hos az e~ cnsal i dif~rumba / ¢ Cabe és Thicle péde
a-créh. z hoso~1éan/ berajsolt mu kavonalak nem Cc7 encse e

R%szlctesen tlir~ aljuks
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" 1, A szénsebessdg nmeghatdrogasit, mely saor.son bsszefll_ ;.
a refl xardinnyale
2, A elm-leti tln Cwok soinanal oo natdrozisira nl%alu;s
pontos sédszer, =el) ftg.clcmbevee:i az adr.orvealt
fizls me n;is. giének valtusisat és
Se & 26 hel)ett alkolmachatd ko elit’ sgiwit 6l mlle crte

A~
Vigill ismertettik a sgdnit.s m’d sitisundd nem isetern
x¥r 1mén)ek kbsbtt végbemen5 folyamat esetén,
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- /1/ CeBors, Tyans, Ale

]

)

ingres 42, 665 /1946/

Chen
e, 9.0, L.Wes Zohnstechers

/2/ He Kehde, RobGe Falreield, J.G.F;auk, |
éhc-. B e 1 ‘4%. 5720{1:;22&10:1 and Evaluation -
. stein, The Desighy o
» 3;3; 22:1;1;\10“5 pilot Plant Hypersorption Unit
° .

ration O
the Vapor Phope Scpa
.Hyd.rogene Sulfide, Dootc;r;l Disse

J.4 11 .
1ns, Pulle Noe & |
m""fd"m ’R‘vi ta de Chimiey Ts 19.8 /1956(‘6 et
| / . geg G;"x\la J.epér:.éa. Milspakl Kényvkiadd,Bpesty
B/ @re”™y :

1355,

£ Carbon pisulfide from
rtation, 1952, Univ,
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A folytonos Usemll gdskromatogrifia V.

Réromtermékes giskromatografdlsé oszlop szdmitisa.

4r.Benedek P4l,Szepesy Liszlé és ssépe Istvén,.

Az el8z3 ktslemén)inkd n ismertettik a két adsgoxp-
tivumot tartalmazd gé cleg) 8z “tvélasztésira szolgilé
£ol; tonos Uzeml kromatografdlé oszlop szimitdsi mbédsze-
rét. Az ipari gésok technoldgidjsban nagyobd gyakorlae
t4 jclentJs‘ge van az olyan gézelcegyek szétvilasztisde
nak, ameljek valamilyen vivigizban tartalmazzdk a két
adszorptivumot. Ez a probléma adi-dik a metén parcié-
1is. oxid4cibjakor keletkez$ géz feldolgo.dsakor, mert
hiszen a szintézisgdg jJatssza itt a vivigiz, az aceti-
1én és a széndioxid pedig a két, kil¥n.kiilin és tisze
t4n el8illitandd adszorptivum szerepét. Ugyaneg a hely:’
zet a krakkgiz esetén is. A '‘Tukkgds feldolgozisakor
a hidrogénemctin élegy a vivigéz, az etén+etilén egyiitt
az egyik, a Cg és pehczebb szénhidro~énck eg lttesen

pedig a misik adszorpéivum. -

' fla a kxét adszorbedl’d$ komponenst klildtn akarjik
kinyerni, akko» a gdz feldlolgozdsira hirom termcket
szolpgiltaté kromatografdlj oszlopra van gzilk-é-, Az
oszlop fejterméke a vivdgisz, fenékterméke a jobban ad-
szorbedldds, oldaltermike pedig a kevésbé adszorbedlis
aé gdz, tehdt PO giz cset 'n a fol:tonos ligemt fdzkroe-
matorgridfia f- jterm’'ke a szintézicgiz, oldaltermdke
a széndioxid s f.alktira’ke az ecetilén,

ddromterm kes pizkromitografilé oszlop ‘szdmit s ra
vonatkozd kdzlemén; c’'dig nem Jelent mog az irodulombine
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A

A hiromtermékes géskromatogréfia /amennyiben tiszta
termékekre tartunk 1gényt/ nen valdsithaté meg egyete
len esuszé szénoszlopon. Tudniillik elsztr el kell
vilasztani csuszé széndgyon - 82 un. adsgorpciés szekass-
ban - a vivogast mindkét adsgorptivumtil. Ilyenformin
a xét adsgorptivumot ag adszorberbdl xiléod csussé .
széndgyon vissgik be a3z un. rektifixdlé szakasgba mege
felel8 magasségban, ahol a rktifix416 sskkass sajét ¥,
sgéndrama az adszorpcibés szekaszbél Jove ¥y sgénirame
mal egyesile is.erint a rektifix4l$ szakass felsd, 1l1l.
alsé sénédjivan az 4ramlé szén mennyisége ktilnbdzik.A
pektifikilld szakas2z sgémitésskor est figyelembe kxell
venni, '

A haromtermékes krométografélé oszlop anyagforgale
mat stacioner xsrilmények kbzott as le sbra tlintetdi
fol,

Az eg'sz oszlopra vonatkoztatott sgénforgaloms
W-w1+W2 /1/

A teljes anyagm rlegs

B = I +Dev 72/

A kéttermékes oszlopndl leve:zetett ¢35 efurgésef xény-
nyerd alkulma...tésdge c61)3b61 D-vel nem 8 fe jtermék,
hanem & kégé: termék mél jainuk egémit jeldl k.

A rektifikdlsd szukusz betdpldléds fclecttd rés éien
as anyagm rlegs

‘ .
Gy = Any t DVl t P /3/
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Apay = Yol ' /8/

A kevéabé adssorbeslsas konponensre anémitott részle-
ges anyagmérlegs

Ip * wannﬂlznpl + Dbx,, s/

{

As /5/ egyenletbll y et kifeje.ve

] .
o = wg%?;:v SN

‘A d8nér elegy azetvéld%ztéaénél ismertettiix, hogy a
folytonos iizemil gazkromato;réfianél a sankavonalak nem
egyencsek. As ott alkalmazott helyettesitések és egy-
sgeriisitések utdn a /6/ egyenlet a kivetkesSképpen mb=-
dosuls

LE£'+ / =1/ ’D ’n 1* X .
/5--1/&n 1+R£ +1

In =

0

¥, N

P B’
-

__ A-bet4plilfs alatti sszakaszra a levezetés mege-
. gyezik a binér tlegy szétvilasztissndl alkalmazott
levezetéssel /IV, :dmleménb/, mivel az alsé szakaszon
4thaladd ssén- enn)iséget itt is Vevel jelBltik: /i/bgyenlet/b
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A betéplélés alatti sszakass munkavonaléndc egyenlete:

-~ ’
[R: -/ '4 -1/ :Mj Xue)” Xy /5/
L7 VE ST

«

B = !:;— | Ne/ |

0 s RO a fels5, ill, az alsé szakaszban 411andé, te-

hét a /%/ és /9/ egyenlet alapjén megszerkessthets a
26185 & az alsé szakassz munkavonala.
I d

As elvélasztis jellemzésére a pinimilis tényére .
szém ugyanigy adhaté meg, mlnt:kéttermékea megoldése-
nil, Teljes refluxndl ugyanis sem betdplilés, éem pe-
dig termékelvétel nincsen &s a munkavonalak egybees=
nek az egyensulyl diagramm 4t163éval, igy ugyanaz aé
pindmilis tinyérsgém adbdik, mint a xéttermékes elvae
lasztdsnile

A minimdlis refluxariny és a minimilis szégsebes-

8ég megéllapitésaheltér a kéttermékes megoldédsnél a;-

- xalmazott méaszertdl, mivel a vetdplélés a rektifika-
16 ssakaszba adsgorbeilt fézishan torténik.

A W, szénbebesség meghatirosésa a betspldlés f%let-
14 szakassban sziikséges min$mélis refluxardn) alaplan
tBrténik. :
. A rektifikx4lé £elsd szakaszdban a minimdlis re-
£luxariny meghatérozdsira a /IV.29./ Bsszefiiggés al-
k&i&as. A képlet alkalmazéaénét azonban figyelembe
xell venni, hogzy & hiromtermikes kromato-rafils ?g}-
aég\rektifikélé azo:aszdba a betdpldlds adszorbe 1t
g4ziisban torténike

1

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0



L3

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0

A felsd szakaszban esikséges minimilis ssénsebes-
8ég a /IV.%2/ egyenlettel megeégyesiens

?

X = Yo . -
Y, atn = joit -:-:T [1e/3v5] Ay
-

ahol y; a betdplélt adsgorbedlt fizissal egyensuly-
ban 1%v5 glgfizis dsszetétele,

A vektifix4lé sgakasg betdpldlss alatti részében
a minimilis refluxariny és a minimilis sgénsebesség
/W / nasonléké-pen szdmithaté, pint binér elegy széte
vélaaztaaa esetén /IV.31l./ és /IV33/ egyenletelmek mege
felelien,

Az alsé szakasgban sgiikséges minimélis szénsebes-
s8égs.

o]

Ip® Xy u 3
'm-m F.;LIQ/IOI/XB’ /1«.

AW, > min gl LA azﬁnaebességeknek megfelell mune
Xavonaluk az egyemlyi gorvét az x = x5 értéxmél met-
ssik,

" A /127 egyenletblsl /11/ egyenletet kivonva LS L
a k8vetkezl dsszefil-7ést kapjuk:

¥ .n = Y min * = ;g £ 1 /0 ~1/x5 N3/

Hasonl$ 8sszefliggés nyerhetd vere bérmely W2 mtn'nél
nagyobdb W, esetén, ha feltéteélezzlik azt, hogy a munkavoe >

nalak x koordindtdjénak metszéspontja Xpe

'As egyenlet jobboldaldnak mésodi- tagja azt a sgén-

sebességet plentl, amely a betdplilt adszorbesléds kome
ponensek megkttéséhes -/IV.2,/ alapjén volna sziksiéges,
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agaz ha“ag adszorpeid a kromatografild ssakaszban urale
Xodé nyomisnak megfelels egyensulyl x¥rilmények kbzott
menne végbe. Az adszorpciés szatasgban agonban as inert
gézok jclenléte miatt az adszorbedlsds komponensek
parciblis nyomisa kisebd, mint a rektifik416 szakasse
ban, eanek k¥vetkeztében a szén gizfelveviké-essége
Xisebb &s az UYsszes betéplilt adszorbedldds konponenk
megktésénes hagyodbd sgénsebességet xell alkalmagnie ™

A gyakorlati folyamatban tehit

W > -‘-’-—;—;—“ﬁ (1 +/ P-1/xy] %4
b

és egért

W?-wa +2'%:l.‘f_|""‘\/7‘lg,j \ /15/

Az adsgorpcibs szukaszban & ¥y szénsebességet dinamikus
adsgorpcis adatok alapjin ugy kell megvélasztani, hogy
ag Ssszes betdplélt adszorbedléd$ komponens /ple acetie~
1én + sséndioxid/ megkotddjék. Nyilvénvald agonven /14/
alapjén, hogy a rcktifikdléba juté szén nincs telitve
adsgorbdtummal, a rektifikdlé alsé rés-ébsl a vetdplé-
16 tényérra érkezl gdzbll tebdt annyl gds adszorbedld-
ik, amennyi W, szénmennyisés telitéséhez sziikséges. En-
nek ktvetkeztében a betipldls tin: érrél lefelé halads
adszorbdtum molszéma rag obb, mint a felsl szakaszbll

a W, szénmennyiségen és az adsgorpeids szakaazbfl a .q
ggénmennyiségen érkezl adszorbitum dsszes molszama. Ha-
sonld & helyyet desztilléciéndl a forrdspontjs alatti

” Skletli folyad kelegy heté léléga esgtén, amikori:s
gozfgirralé részb 1l felfelé sz4116 gdsskbil ann, i kcaden-
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o
g4l, hogy & betdplalt hng forrés?ontjéra folheville
b0 . ~ . _

Ha as egyeno:lyi diagragba berajsoljuk a munkae
vonalakat, esek retagéopontia a betdpldldsi Yossetdtcle
t61 jobdra tolddik el, vagyis x > Xz pontban metszik
egyméot, hasonléképpen, mint a dopztillieibns) fore :
féspontja alatti homénsékletil foliadék betépldlésaiesce
tén. A U, opénsebosség ndveldsével -adott vetédpliliy
esetén = cstikken a ozén telitésc, a rektifix4ls alsé
26enébL Zelfeld dramlé ghzbél tbbd edssorbedlSaik és
@ nagyobdb mélssdmviltozdenak megfelelden a munkavonas. ;. '
1ak motsaéspontia mind jobbra tolédik, nagyobb'x értée
‘kek felds ) -

_‘ A kivént clvélasztishoz ssiikaéges elméleti tén;éxok !
sgéma.vagy as egyensulyi giagrambd"bggajsolt punkavonQe - -
28k lelépesfzésével, vagy pedig a /17 &5 /9/ egyenic-

tok s ox egyensalyl girve alaplén tényérrélatényérra
térténs szémiticsal hatéroghatd mege 7

| A betdpldlds Holsének meghatdrondea hasonlé moggone
- '“dol4nok slapdén) vézeghetd el, wmint 8 dosgtilldcibs snds; :
© ’mitdendle Grafika déenél e munkavonalak metszése"
pontiénak megfeleld tényéro orténik a b
sAnitésa a kéttermike:
‘elvek: alapidin végeghets ele

13
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N

A szdétvélasstandd gézefegy Yssgetsteles

80 % hidrogén
1o % széndioxid
1o % Bcﬁtuén.o

<
A betéplélés sebességes

100 mdl /6ra

Pcleatas 760 lig un

A homérséklet az adsgorpciés szakaszban

/ t = 20C°

7/ v

A hé’mérJéklet a rektifixilé szakaszban

e

t = S0 c°

megha;térozandé s ’
1/ A ezétvilasztishos ssiikséges szénsebesség i
27 A rektifikél$ szakassban szliksiges elméleti tfnyéroz&n

/ A rektxttkéld szakasz magassiga
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Adssorpsiés adatoks

As adsporpeiés szakaszbans

P = 760 . 0,1 = T6Hg mm

€0,

)
A spéndioxid 20 C°-on mért isotermd)ébéls

" Uyg pg um * 848 WL/ = 0,393 mol/ke

A rektifikxils szakaszbans /50 c®-on felvett isotermikb5l/

NG, = 37 Mml/z = 1,65 mol/kg
2
pd = 58 Npl/g = 2,59 mol/kg
Coly
\‘\\ /
2 -%-:-Zg - 1,570 .
N o= 2,5

HETP = J0 Cm

Usszetételek /moliirtek/s
ZB’ = o, 50 )

—lad 2 93 . o 0.7
yB. = 1+ 1.5 Y 0,5 ’

p? index a r ktifikdlé szakaszba tértén’ betdipli-
148t jJelentis

ra
= 0,98

~—

Xp
:’M = 0,02 I
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A EX) -
e ‘ vg 1 S K]
S08 -
AN = =g .
. = o B B -
w4 " Rl , ;
£ a3 5 A e 5

ad.]./

Mininslis ssénsebesség a rektifik4lS szakass felsS résgé- _
ben a /11/ egyenlet alapjins

¥ pin ™ % . ?.-3 /1 ¢+ 0,57.0,50/ = 5,76 kg/6xa
. -

As alsé szakaszban sslikséges minimilis szénsebesség a,
/12/ egyenlet alapjéns

Yen &.gﬁﬂ.{-%:gg %%”/1 + o587 « 0,50/ = 16,09 xg/6za |

)

Az adsszorpciés szakaszban ssiikséges effektiv Wy
ssénsebessdget a kevisbé adszorbedlSdé komponens, felen

esetben a sgéndioxid adssorpeibjira hatéroszuk meg,

Az adsgorpcils szakasgban uralkod$ koriilmények ko=
svit ag aktiv szén kapacitisa a széndioxidra 0,393 mol/kge
Az acetilén egyideju adsgorpeibja kovetkeztében csdkken
a széndioxidbél megkdtstt mennyiség A.III. kézlemén /.

A vigsgdilt esetben a széndioxid felvev’képes~ic ¥4 350
£-kal esﬁkken,'vagyis 0,275 mol/kg értékkel szimolh * Kk,

As effektiv szénsebescég tehit:

1o - ¢
1 ors, = 5,715 = 364 Ee/lra

~—
)

A rektitikxZ1é felcl részéver ez cffeitiv codnrebec-
sdget & minimdlicen’l So @e¥kal n.ciotir: v'lus t] ",

P4

iy ghBs = 5¢T6 + 2,88 = 8,64 Xg/'r

A rektifixilS alsé risz’ben az effertiv suirn.etescigs

= Ty ofp* o ope ™ 3644 + 8,64 = 45,04 kg/bra

-~ r \
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i v

. f

’ . .

(x QR , v
[ T Arektiﬂkélé szakasgban szﬁkeégis elndleti tée
nyérok szimét a fejtermék ssszetételtsl kiindulva le-
i felé haladva tényérréletinyérra itlﬁrtéz@ szénitégsa;
’ haié’roz;:k meg. I ‘
. ‘ A legfelsl, vagyis 1-e87/ tényérrél tévozé gds Ysz-
szetétele megegyesik a fejternék vaszetételévele

/ 29 =xpy = 0,98

I % °
S Az lges tan; sprél tédvomé adszorbatum Bssze étele az
egyensulyi girbecégyenleténsl szénpithaté /IVele/ | o
> . * 8 .
¥ ‘ - 0598 = 0,952 .
A FLT 55 - 1,5 . 0,98
'; - e ‘

\A tovibbi spimitishoz a felsl szakasz punkavonaldnak /1/
egyenletét ‘pasznd¥iuks
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o 520 ;259-
ga.i_._&ro__.l—. 11,665

11,665 = /1,570-1/+0,02 Xy - 0,02
-A.57° -1/%*_1 + 11'665 - 1

Im ©

11,654 5. 1~ 0,020
0,870 X 9+104665

A 61k tinySrrél felfelé iramdé giz ssszetétele /9/
egyenlet szerint

y§ = 0,827

A'M'a!laﬁ vééz /11/ emyagfor -almi egyerl:tével, sgdmolva

. - I} ’.‘
¢ ° °'(28 |

A
’

-"A :I,’els:”»‘ és alsé murkavonal tehdt a 6 tdnyérndl witsel

‘ ,.«y Srtékét a felsd és az alsé munkavonal egyenle-
‘téyel kiszénitva .8z utébbival kepunk kisebb értéket,
=k ah kezdve tehit a /11/ egyenlettel széamolurk,
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963
%0
909
871
8’7
742
600
416
244
124
057
024

1
2
>
4
5
6
7
8
9

- g o P
W D -0

]

‘
4

nel tdbldz. t A rovat'ban . pon‘bs czimitds v, mie
nyét mutatjuk be, & kiv ot Ivil s-tishez tondt .
12 1/5 elpélzti t'n 'r Bgikxsiges, nz.z . roktifikils
. sgakasz sz.ks'ges mugas o 17 1/3 4 0,30 = 3,70 Be 4 b t&
14148 a rcktifikils szkaszr> a 6 rin- ‘vndl toreiaik,

tehdt a fon ‘ktermikelv tclt 1 1,90 m-ve.
3
A 3 rovatban ag egyeres munkavonala kal torténd

" szdmitAs eredm’ry. taldlhatée A szAmit .sbin N kozepes
Sptékét haszniltuk, mel; u Jel n esethen

\
1,65 + 2,59 _ 2,12

A folsé munkavonal egyenlecte:
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ag alsé munkavonalé pedig

Ip = 2117 2 5 - 0,002 -

Amint a téblézatbél 1ithaté, a pontos és a szcliz:yzzé-
5 i o
mitas xopsttl eltérés példdnkban kbe 1 elgelet |

6sszafoglalés. \\J

Jelen kisleménylinkben) olyan gazkromatografils
osglod szémitdsdt ismertet )ik, melyben két adszorptivue
mot &s az adszorpeidy szempontJébol inert gést tartalma-
6 giucleg -ye% hérom termékké vilasztunk széte. Ilyen

 agdtvalasztis abban az-esetben indokolt, amikor‘az ad-‘uq
sgorbeslédd komponenseket ku;dn-kulbn és tifztaa kivéan- |
Juk eldillitani, B .;

Iiyen esetben a gazkromatograrélé;ds;lopbanikét :
.ulénéramot xell alkalmaziile A betiplilds a rektifi
szakassba adszorbaélt fézisban torténtk, :

- A szénités elve lényegében megegyeztk az elSa§
kﬁllaﬁényben 1smertetettekke1, jelen esethen azohp‘
b

ag alsé és felsd munkavonal metszéspontja a*vq e
138 dlagrammon eltolédik; & metszéeront X kO rAiEtad

i nagyobb, miny Xge
L Részletesen téré?aljuk az elvalasz. M
”1:3:5119 szénapbedség szamitasat, vala e

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0



..M»vvv o
St
S AL

D3
ATA R

SR R | !

Duydbagfboliun dorzso ofpfosbofauwniyzl sayausauniviy v

n
+ v

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0



Declassified in Part - Sanltlzed Copy Approved for Release 2013/02/01 IA RDP81 01043R001600040006 0

A f olytonos iizemii gizkromatozréfia. VI.

KSttermékes -dzkromatorrafilé oszlop szimitls. tébbe
komponens betlipldlt gizelegy eset ‘ne

Dr.Benedck P4l,.Szepesy Ldszld és szépe Istvine.

El8zC Xkbzlembn)y nk:en ismertettik a hiromtermi-
kos chgkromatografild os:lop sz .mit’sl mbdszerite A
hiromterm kes kromatorrafill oszlop olyan clcg; sulte
vilasztisdra alkalmas, aszel; a viv) <izban két adszore
bvedldds komponenst tartalmas, liem mindig sz kséges,
hogy a k3t adszorbeilédds komponenst kiildnekiilin nyere
jik ki, adott esetben megelégedhetink azzal -is, hogy
a vivigiztél esak a jo' ban adszorbedlddd komponenst
kiildnitjik el, mis a kevésbé adszorbedldadsd ¥omponcns J
a viv3gézban maradhat.,/’'lde erre a pareidlis oxidde
eid vépgpazdnek szitvilasztdsa, ahol csal tiszta aceti-
léntermékre van szikséz, a szendioxidipedig a vivogaz-
ban maradhat./ Ilyen esetben kéttermékes, egyetlen
széndramu gizkromatografild oszlopra van sziks'gy amely
fejtermékként scolgdltatia a kevésbé adszorbealan'
komponsnst is tartalmazé vivigészt, fenéktermékkéll
dig a jobvan adszorbedlddd kompongnst, a kivin
tasigban, Kdnnyl beldtni, hogy iljen kﬁrﬂlméﬂyek, .
g8ttt ag elvilasstéishos sziikksézes szenmenn&iség kisebb
nint « egyébként asonos foltitelek mellett = A hirom
A te*mékea megolddsndl, &3 cgyszeriibb ag elvélaazta 10
azukeégea berende:dés s, Ilyon berandeaés azamitas
. més szers8k nem foglalkdztak,

IE)
9
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A tarpyalt esctben @ kromutogra
mitisa jelent.sen elt: ‘r az el18a86 kbt kiz
1omertetetf nédszertll, mivel cbben &z G
viv'biz jelenl te miatt az adczorbealéuqf ¢
egyittes parciali n_omicu Q kromatograful
hetdplalas alatti 28 feletti résuében luny‘
Hlldnbo’ﬂ!o

nyo
ny & rél-tan érra szamitus,t rendrivﬁl olézkes:
‘dinami

¥

iomertottilks A hel zotet as bol
sgorpeids gzakaszba k4t gdziram4é:!ez
tipldlt gis és a rektifikélé S;a

16 acetilén-azpndioxid elegy /bef
nylsbgét; fds vsszetételét a kromatograf
16 szén W sdbeaaége ée'a rektitik -

sk pixégyﬁttéa L1 1
telitve acctilé“

D T i "
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gyezik a bercn. 2T dgwmn, om .6 val-

re401%A815 s 1St m"k}f’“&‘f. az cgly
‘iagrazmshar £ a4 83 ‘nsebes: ¢~Lels tartozd ul éfmunv
nal jellemnzi. i beren eu's anyagforgalmit az 1,
tintcti fele ’ o
uiviel a jul adsusorbedlidd szendioxidom az 6ds
~gor ci’ sz totedd oo vivs ~%.zal es. ot a
elv.: ".i, Y iti; fisos pdogl "l felilldl .xramlu o5 \
oxi‘=acetilén c¢l 7, bejut uz idouorberbe, tehdt'a

Prics -4z sz<niioxid és acetilén tartalmén ktvﬁlﬂ_

Ziv’ "Jfos, ko - az adszorncids psulusgbe dramld ¢

acetil ‘ntartuloe minfl tigebd lcg.en és ig. minel

b0l kdvetkezik, :o0gy 2 rektifikdlé szakaszdd
18 Arawld -4z ecetilén tartalmét le lcret, 820
vivigis nélkil szémitasbavbtt tdppdz acetil
ma ald. Vegtelenul hosszu rektifikild szake
zésa esetén az clvi hatirt egy adot"s“\

alsé munkuvonal é3 az eg; ensu gi gdibe

tas . azt jelcnti, nog, az eloirt elgmh;
megvalésitisihoz 9% Lsages4 U gar
huté. R -

-~)\.

fz adszorncida szakasz eq
formén o kbvetkezds

felé haladd géz//@l/'éa
nylsegevel.
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A kevésbé adszorbedldéd. kompoucnsre
B 'rleg hasonlék§ppens

v

4

AXo Gg¥y + wiy

..

-

/1/ o /2/ egyenletbdl kifejez ctl a széndloxid o0l-
tértie ag adszorbedlt fizisban a rektifikdlé szaasze
ba valé beldpés helyén

Geyq ¢+ U
1’1
%o =—u;-n?“ 43/

A

A roktifikild s wkaszba belé O szénen adszorbo:

kasz a vald belép s nelﬁn. axm_a_ueu,j
. .,. .’-Sv--J
G +( &
R o B e “‘m.
(o] 61 ¢ Do

i
1
akkor a %
aséndiox hd,e ye

)

-t}
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OR—-CF

o

.

+ ‘s /5/ cg:onlé
§ - N kaott/}/cs/‘J/er,_
+4senfely , 003 Eq ra p :
tik e, 1d Juleg Ayedn, 8Se |
51 ta sntdin- 4
/ ‘Leryen a roktifilkild Bzakusz’bol td /??é;;r::ék; A
b'ér'{,.iz\xid atltsrtie gy meghmm;clzott .% > k.dvé:tk; g
s/‘;/ ) /4/ és /5/ egyenlctrendeze?:bul G;-r | &
p ; * : L
m"xs;dfoku cpyenlct adbaiks ,

Lo, fy 4 ByqfGq + 5 =0
2y =%y Gy * /2 + W/0y

ahol P = Ao]/.&xﬂ sy |
= [/~ o) .- ) .
?{:: . De/aeY \DxD -l /1'-2:.&/1;

1
S = '\'/owl/ ilu'x/i-xm/-nxnl + =Dy nxfs .

' |
y pozitiv gyoke
egyealetnek csak eg ¢ Ei %
I::’isiixi &rtelemnel bird megoldz:sg*_g? 1.
~ghatdroghatOe” | .
tehdt ¥ és z, 18 ™6 ‘\} "

N ;

cn————_ t , .

4'/6/ egyealet egy?
pendkternék /3 /- vaszte
/XD = 1/ a cél\’m’:ﬁ'. !1.3'0‘01301'

cebrallag 18 me goldnatds

%

e
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tlvum egyuttes parciélls n;omasut as adm)

G1 + 0+ D
W

I + Gl+me

Py =

Erre azért van gbﬂks'gunk, hogy az aktiv szé

”~ i , e |
_adszorpcifs kapacitisit N/ oz adssorpeids gszta
k416p5 pontjira meghatiroshassunk bsde 3, 1

'\
Ao = “ig

tehit a keresctt sadnschességs

Ay
%] é ﬁ:

Es toezefoglalva amnylt Jelent, hogy h
tOgrafalé oezlopban 7} szensebeasege

¢
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z“oac‘”’ A nince ¢ ibreer 1viie Az ismerie et ‘a..?; 5
o-ecl? b ’ c o
; tt . oB '.»ucb%gsc; 1 %5 £ lirett Cree i
mephat.razot v T o . Iete rsa mll/ ¢ wrifle
vagyie e rhotironote Sofumun.. W Jt . rsa , e
wﬁld daszlorhez tartocie

: H,wr'mlé s attoengrtnel et x::i.vov.:- ﬁju‘-’.’ ,ZiLl
j aoszcturtOzé Sptdketits u ot £ikALS s%. «sz}7i1_1 y :
~dgol e, szindiconl’ rart. o /o 1/ n‘f\{c: %108 \.;' )
; r;gt;}i“Jlﬁ Q. L A i gy i vgl{ o -
sebes. & Juf € b e

4 A
S e R ar Ag
A mini4lis pzéneebes. L acshn droz S0e

QLN ‘ 14 St Wondd “I'O' és Q o BZ‘ llue‘b{
M vl 4 .Kbe s RO v |

r »)tti 'dn. -e"\ e Iz JVE .’.efﬁ o 8 hét Y it' Py 1L Ot
03¢ O e

01‘ ‘_.1"’ 1‘13

v+ faik ¢ azbnco-
) 45 ~ asz an mesro*dik adot
uz adsgorpeils ¢ T ' o e e
o bescde mellctt op '19nzes /a betApldldistdl %o a ¥ e -
ftkﬁlk gzakas:bél/ ndaiut’ aeekilon; - ‘Orbc!q3 A
: -418nC szén az aduLorpliv
4g sgui.usz 61 kilépe 8u
b/ 8z adsgorpelts Sue tB® T TUE T adssorptls c &g b=,
g22% ~zba veld 7 ~dzban 10ve 3 Pt ) éisg <
t;;‘! narcidlis on e A oefelcl e XAl zorg |
¥apacitiséra telitve vane

1

A
Iz az onsgef. B uzonb.n’uita?m nond iifﬁ ?zzzzzc- :
&éﬂn, hog) as acot: L onIebusil T m<;%-t? at;;n ;2 5 .-
psaxass tetejdn bog. on alaxul ki 2 guzf¢§t ,SCM : 1
széndioxid xoneceatrici§ io arra vopatkosa;216<;”z1;p.~,
felviléyosiiﬁst, hogﬂgi lesz O kromatgsr "'vzbésﬁég
van a inindlls sz‘nsebeiéégo A :::;21;;; Z;i?fsa iy
irozdsdra & pen czfért a ¥ ARASP B
: ’:§§2222r::11 figsélcmbevcﬂni. Kzzenfckva?.hoi{1:J2%§?
" pdlds szénse‘ucss_é,_'_t_:t__foi'cflfgii,ﬁf_s__”}‘_ff?gfﬂ"? S
.E'kasézalkulmazésival 6rhct3ﬁk elf'Mivgliavrei I
gzakonzban elérhetd maximéli? sgendiog;@wg;a;_\
fégé%V/h paéndioxid molttrtjet Q fﬁk§if%§ %°
. toiodén/ a mmkavorpl és oz cgydnsulyd BOYDE T
.- pohtda natéouza mﬁgy étﬁheﬁéf‘hosb;? a
N | N P
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. . . ’ \ 3 ' B P
sgéneebességnél érhetd el az ¥ = 1 hélzzeJ.x/?lyehk02~
. ugyenis a rektifikdlé sdakaszba bevitt e.cejilénmenn’-i- V!

—ség a rektifikdld szuk: sz tete Jén,elhunjagdlhatdan

fktcsi/. Kézenfekvs tehdt, hog:ha a szénsebesség ¢sbk~—
Ken és gy a munkavonal eltivolodfk & diagona11 t61
akkor ennek megfelelden a minkavonal s az egyensulyi‘

" gorbe metszés ontja y <1 irdnyban tolidik el. Ez te-
‘hat azt Jelenti; hogy a swéndioxid maximélisan elirhc-
t8 koncentricidja vigtelen hosszu r:ttifilkilé s:u ass
alkalmazida eset’n a szénsebesséogel csdkren. /2. dbra
B gbrbe./: Ha t:hit a minimdlis szénsebesség feliltillt
az adszorpcids sza“aszra ‘rvényes, illetlleg a rektiriké-
14 szaxaszra ‘rviny.s kritériumok alapjdn hativczguk
meg ¥y da W kozstd Sssrefi-gés £o:mi) bur, akkorVa Z2..be
rin 19 14that6 ez - k¢t ellentétes tenitencidra jutur':,

\Az 4bP4b51 Xonnyen b:1J rhat3d, hog, o z:nimilds ..lnse~
bességet A és D phrbe metszispontja hatrosia meg, s
hogy $lyenform'n az A gorde ennél kisebb szlnsetess: ez
tartozé tartominyban elvesrti fizi<al értclmét, Znnél
kisebb szénsebes:ipgpdl ugyanis végtelen hosszu rektiri-
k416 szavasz alkalmazisa esctén sem ‘rhet8.el u rektifie -
X416 szakass tetején az az ¥ széniioxid konce-t-~ eid,
amely feltétele lennc annak, ogy az adott W L U g

~ #zénsevességél az adszorpeids szakasgban megkit' djck
ag Yssges acetilén, Forditva viszont az a helj.ct,hogy

' végtelen hoss-.u wektifi41l4 oszlopot hasznilva . in
szénsebességnél nagrobbat haszndlni nenm érdemeJ, nexrt
eg esetben nem 'eljesﬁl az a kovetelmény, hogy ez ade

.- szorpcibs szakaszB6l kikeruld szén elegyadssors: clés

. ~kapacitasara telitett legsen.

neg, 8 ez n}ilvéh egy W j} Whin érteknel t'léih to*meg
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ORI t}l AL

’ e3P

Az adgzorber és a tdn ‘pszdm ogdinitisa,

A miszui Ss razdan igossliri mo~fontollaock ”'pé‘n,
kiviiasz*s* 8 éiscbsc r is er"tcben a vektifiv ."‘J.ﬁ
pguragzban 9z k- ‘mos elmiletd tdn. rok szima me nfitle
rozhitle vieo 1 fold Lo Lly dymi v 4AL3k4L0 &.ﬁaav
man .vonaldnik/IVe244 € - c1lat’t a vilasztost
sebencie~al, ~ sel ¥ csol-tbaAn mdr uj peodbl imo neml
adldik, LN

Az adscor cili . oL oL L TG ho eg,us ?
4 szinsn2bess et o L R 2+, bla'ban mir
ccalr . TXe YhLle moLon Tl (1ot Aeda

-

Lem iuotcrn © vl ‘
ug;an . 1'éosaly iRt Lt o U nr clep szftvalanve
tlsdwal ¥apesolutc . i1 wri ¢ Xe /IVe kdulcméa /

L oasmache~ T s metdplilin v Sl me chal lrogle
adhoz m:'@o0.w.1 X, S oL oaanedtin s 4, .. ner m1a10 sdlew
him pa Yot LD e et X w KU Tit g

ael st L, nuddern o B Cf e s N e
séklet r¢'v 1 vi1'm TLel
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Példas

én
Foladats | 1drozen, 4
itlént esak nyomokban tartglgg N
116n"veanteség/ 4o 98- tisztas gguac
kinyeréae. - x . .
zta - itételes
A ssétvélaqztaﬁdé ghzelegy Ysszet 13

e

8o % nidrogén
10 ¢ azéntioxid
R % acetilén.

A

A betépléléa sebességes o

100 nol/%?g

H.ghaxégozandds
3/ A betéylélés helye és a szé
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Pm 750 mn Hg
P2 = Tr Nnl/g = 1,65 molﬁa‘

°°2
s 232 = 58 m,{g = 2,59 no:/ks
-%I.Eg - 1.5"

o m 2,5
m:wp-‘!ocu

= 0,5

s 0,02
- 0,98 |

t
i ' :

. FY .
f‘ . . ’ . ; v
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| KUltnbYs8 3y értékeket hoheljettesitve a genti nbsode

foku egyenl\otqt gegoldjuk. A széoitds erciménye az e
téblézatban 14thaté, ¥y -.0,5 - 049 Ysszetétel tartos ~

- méwbvan. o - . - L

v/ A betéplélé tdlcén as adsgorptivumok parciilis
nyomésit a /1/ egyenlet alaplin szdmit juke

G, ¢ 10 ¢+ 10 Gy ¢+ 20
1 1
by " T TS P Sy T

Az 50 C%0s. iz0ternikbél kikeressik a Dy nyomishos tare
tosé ,Ngo és Ng adegorpcids apacitisokat, az elegye-
adssorpcids kapgggtést /IVe2¢/ segitségével szbmitjuke

¢/ As elegyadssorpciés kapacitis ismeretében a /5
esye‘;:lat alapjén szdmitluk a gzénsebessérete :

Fonti szémitisok eredmén eit az l. t4bldzutban foge
laltuk $sszee

L‘ téblé‘at ®

2 0¢5 0,6 0,7 0,8 0,9

Gy 12,400 lo,301 8,805 .7,683 6,811
22,400 20,301 18,805 17,683 16,811
0,286 0,314 0,338 04360

0,288 0,2T5 04265 0,257
0,957 0,923 0,895
(] .530 0 .5}’

1,742
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‘?.uely végtelen osszu‘raktifikéld szakasszal drhetl cl,
Bz as daszefﬁggés a wunkavonal /IV.24, @gir./ 68 az eg. cne
‘gulyi gbrbe /5. emi~/ metszéspontaidél adddik s ag ise
-ertetett pé].déra a kaetkaz6 :

3_0,9;:72-2. y+o.o
0.339Y/1'3/

‘ -

AR u}médon szémitott y éa v ertékeket a 2. tdbldzat tavtale
O IGBZ&. : ~.'

]
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-
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A s3dmit ‘at addig fol.tatdu” tin, «-rrklotm Jrr., oig
a kivént fenéktermik tie tasimuk mepfe. T ¥« 0,02
Yssretételhez Jutunke

A szémn.éé eredmin &% & e -5plé: tban fo r.ltulk

@89530
3. tdblézate
Tén; érszam y b3
i 04800 0,615

2. 0'766 ".561
Se 0,702 0,485
4. 0,595 0,570 ‘
6o 0,291 0,141
7. 0,164 0,073
9 0,038 0,016

A e tdbldcut adatal .. ni@a o oo i4EELS s ude

xuszlan 9 clméletl tin ‘r szlUksiges 8 kivint rend.icre
méktisatasdg eldrisdheue

A rektifi 15 suckass a.gus 4

9 L ] 0.30 = 2.7 1]

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0
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Ismertettik a fol_tOnos;;emu ~&zxrop.to rafilb osz-

lop szémi dsit kit adszorptivumot Lartalmuagd vivigész-

14l a Jobhan adszorbedlédsd kompur.c:8 ti-.ta A“llnrotban
torténd kinyerisére. ,

Az adsgorpclids scakmszdun sglks pes ssinscbessiget
ugy szémitjuk, hog) & betdpldlt zi'n & a rektifiki-
16 szavaszbll felfeld drumlé -dzcn 1&v. gsases ;61
adsgorvef16¢¢ kompor.ens megkct *d3ike ;11ards 74z @tip=
14148 esetin ez a selénsebes. g 8 rek*ifikald 8zunus29dl
felfelé Sramlé okt n b adszorbeilod. kozpo €8 me . 1-
ségétlL, vag:is & rekiifikilit eliag, v B42 oeszetételés
171 fugge
';Mésré;zt viszont & rektifikild sz ass olikod¢sc alapiin

minden sg.nsebescégnél & £.1fclé ‘ruml” &z ss~zetite=
1le er) natirértékhez tart Juz v ens 1.1 gorbe ¢s a mun-
kavonal metsziepont 3o/, adTll #y3gtcl'n hos 2u T xtifikd-
1§ sz..yas gal éruet5 el

.

Bemutattik nz cldz kten ispertetett elvek alnpjén |
sgémitott xétféle y - = sergefircsite Jor kszbgi koor-
dindtarencszerben 2 xét zirve a s.étvilasztéshoz sziikad-
1 metszi eg, mist, Az

.

Bes minimélis gpéracbessés Srtdkne
effektiv ezénscucscd” vivilurztira circ X jsmer :v-ben
mliszaxi oo gonts. .coh aluplin iy lnike tin: évsrlm és
az oszlopwazas 7y mephatirozasa ol ellzl ¥s.leu . eicen
jamcrtetett médor végeztet” €le

Eguton mondunk kidez.netot dreliyul Gy-la osztélyvesct -
nek a kémiai tudominyok xandgdAtusénak, aki a szémitdsl néd-
sgerok kidolgosdsa sorfn felmeriilt problémdinkban Artékes
segitséget nyujtott és az egyes kozlemények Ysszedllit 1
bar yandcsaival tdmogatta munkinkate ' ’
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CORTINUOUS GAS CHROMATOGRAPHY I

\ rtial
Pure Acetylene Recovery from the End Ogs_of the Pg—‘% a1
oxidation of Methane -
. B

Dr'P.BQnQd.k’ AQL63216’ and L.Szopeay .

_,a,l__g_al SP_pc.fa\noy\ WVocqss
In tho produetion of industrial gases, & new technique: has

$ricaogl s

recontly bean developoed, VizZ. tha2 continuous gaa ohx-omatogrnphy‘.-

/Bypersorption/, This method 1a:m1n1y|ogglozod)for bhe‘rooovory .
of small concontmtion componenta from mntioomponont gaseou

¥ L
mixtures. m.touturo and patent data show that the process ia s
c;mpotitivo wvith eny of ?}? clessical methods from an oco.rxomi,c" :
viawpo!.nt;. After m@t—ﬂm tho part!nl oxidation or~.
mothene in the Hungarisn Poetroleum and Gas Reaeamh Institute,:
th‘eb fechnique develaped for the resolution of oxidetion end
ga;sea :md~ the pmd;otion of pure acotylene reapectively was
thoreforse the continuous gas chroma tographye

As it is known, the end gas of partial oxidation contalus

P boside 6«8 per cent acetyleme 4=6 per cent carbon dioxide, tp_o
. samo \qqantity of methune, about 25 per cent carbon monoxide and
.50 per oent hydrogen. The geseous mixture is saturated with

. about ao c, depending on operational conditions. The -

: 'aa tq recover from the gaseous mixture pure acetylene

- pmduce aoetylene - frea ayntheuis gas on the other hand. As O

R ‘ RS
':1nduatr1a1 scalo, to eatabl‘lah ophimal nork:;ng condition

“"\!
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and to obtaln charaoterie'tic pnramet;:;rs. In tho course of solving
‘tho above disclosed problem, Vvize the production of pure acetylene
€rom the end gas of the partial oxidetlon, some statements hgve
boen mado which are of genoral validity for the contitzmoua gne
chrom%ography pro::eas:'woj;mvo succeeded tn clearias all those
probloms in connection vd.t:h this technique, which are of inport:nnce

fron the point of view of éngincering desipn and operation,

.

Uyit
Technical Description of the continuoua .Chromatographfe Eguipment

Tkhe chromutographic oguipment consists of the solumm prcpor

\ Qs .
gnd of the wm&.—e—ecrben 11ft soction connected to it, The

column 1is £1110d with activatod cerbon, which moves downwards owing

to its own weight at a velocity rogulated by en adequate davico.
The sativated carbon leaving the colum bottom roachas the ez:gon
“11ft section and is sgain delivered to the top of the colum by
pnoumntic transport. The carbon 1s thus in constant circulation 1n

\the equipment.*. The lower and npper aeotions of the colum consilt

\.....jl e
¥

the ndsorbed gn 18

for the recovory of ncetyleno.

1/ Several experimental data have been pnbliahed in the

b ‘o
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"Americen litorature Dy CeBe covering resolution of the partiasl
wmowv, dlospacy  pross
ox3dation eni gac by esnglgueua—e ﬁhy-/l.z/o The essentisl

foatures of the process are tho following:-

From the PO end ganos, which are fed contercurrent to the
caerbon bed moving dowmmwards, the total quantity of the acetylene
end part of the carbon dioxide corresponding to equilibrium ro-
lations are gdsorpved, In tho desorption section of the equipment
all the adsorbed-gas emerges, and may be withdrawn as bottom proe
duct, A fraction consisting of 8:,8 vol,per cent of acetylene, 16,f
vol, per cont uof carbon dioxide,_and 1 vnl.per cent of lighter

componcents could thus e obtained, kure aletylene was recovered

from the concentrated acvtylune = carbon aioxide mixture in o sube
b -

sequent stege,'by efsorpcion rectification, In the above process,
thoe hypersorption colum worked on the whole as a continuous ade
sorber, no reflux being applied, This cone’ “ilon is jJustified by
tho fact that carbon dioxiie and acetylene are :}‘;t:iidernbly
h&ghorﬁzg:;;SQB%}&bf that the other PO praa oomyOnents, viz.methane;
carbon monoxide, ani hyidrogen,

The separation of acetylene and carbon dioxide cennot be
brourht about by simple adsorption, but sharp aeparation c¢an be
achioved by rectiffecation’ Tho conntercurrent phase exchango can be
carriol out vy returniug part of the desorved gas into the separate

jon sectlion as a "reflux", In the course of our theoretical and

MAFKI
— als86ed

1/ ¢,Borg, Chom,Enge.Progre, 47, No.ll, 555 /1951/
2/ B.Borg, Proceedings of 3rd ¥,P.C, Soction III, 184 /1951/
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oxpoerimontal fnvestigationa 1t naa over atated that tnore oxist
nolther theoretical 20T rrget 1cal obstacles to the ilre:t recovery
of pury acetylene fro.n the [0 o1l gasos b7 chromato; raphy with
.gotivated carbon. The second, absorrtion, step of the combined
procoess may therefore be oliminetod.

2/ The resolution of concentrat~! ecetylere = carbon dioxide

[ SR 4 ‘o la'\—"\

mixture is of theoretical importance only’ In the easo of a binary

mixture Wewewsr-tho-progess-1s simpler anl may casier be atudied,
th ”".“&.{.’f ult1 t foed MAFPET

an ml componen . 1870
. The scetylene =« carbon Gioxide mixturc to be resolved ie
\uilvogucea
ehatged at the middle of the chromstographée colum, pure carbon

4ioxide emergqe overhoad, this beiag the component of lesser ede
wmov 2
sorbability, end pure acetylene, the moet strongly edsorbed com-

ponent, may be withdrawn ot the bottom of the colum, if part of
'the bottom product is returnéd'to the colurm a3 a reflux. Working
of tho chromgtographde colum can be explained by the laws of —
"chromatography. Carfion dio;ide, the component of ‘lesser nduogpdbtl-
( 1ty, is displaced from ther daorbed _phaso moving downwards byrﬁhe
aeotylene contont of the gus flowing upwardse Owing to the mnvdﬁnnt
- of ﬁhe carbon bed, the working zono does not sdvance in the 41rect~
ion of the gaa stream, but remnins atationary at a given height of
the columny, ‘Tha working zone is to be found between the dead zone
"on top, contalning pure carbon dioxide, gnd the dead zone at the

Conlain
botbom of the colummn ,wish JLre acotylene only. The resolution tuua

carried out 1s edntinuous diaglnoement ehroggtugrgghy gronar.
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al871
The aeparation prooese takinz place in the chromatographic
colum is similaer to th& distillation prooeaé in a packed columie :
K Botweon the sdsorbed substance on the activgted carbon bed moving
.downwards and the gas flowing upwards as a reflux, countercurrent
phase exchange takos place, as & result of which the adsorbed phase
4s onriched with acotylene, and thai cen be recove desorbed at
the bottom of the column! /in a pure 1m11ar to diatlllution

processes, the pumber of theoretical plat.l mst bd deterndnsd 1‘»

order to cheracterize the separations As is tho case dfﬁﬁiiéf;
. iukvoduced : e "
1ation, the feed is ciaarged at the theoretical plate, on which the

gas composition 1s 43eatical ®ith that of the .Lesd gas. Formally,
the conceptior® of roflux ard reflux rato are ¢ entioal with those
used in d'sti)lation calculat:ionc. The differencs oonalats in the
fact only, that tho rumber of moles adsorbed on the aotivated
carbon passing througt. a certsain eross section of the oolumn in
unit time depends on the carbon velecity, as'& result of which in
‘the caso of constant feeding and withdrawal the reflux rqtt ine

" .opogses with facrecsing carbon valocity. It can be seen from the
foregoing that continuous chromatography on moving carbon bed
forms and anglogy to rectification a8 @ process,

3/ saperation of ccrdn ajoxide and acetylene can be carried
out by contlauouz chro-atogrephy even 1f there are inort compon-
ents in the gaseo"e ~rturo a3l regaris adxdrption, ~ . 48 the
case with the ond gus obtained oy partial oxiaation of mothan®e
If the object 18 to pesover pure¢ acctylene and pure carbon dioxide
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an products,’the carbon dioxide end acotyleno must f£irst be separe
ated from tho 1m§rt; gase("l'his‘ separation can De carriod out in the
appar soction of ‘the chromgtogravhta colum, tht so=called edsorp-
tian section, where cdntinuoua adsorption takes placc and the
total quan_t:it‘;scf carbon dioxlde ani acetylenoq;: 'retaluai. The
adsorbed quantities of tho othar comnonents may bk bo rnoglected,
Thus the acetyleno ani carbon dioxide O‘g fod to the chromatographit
colum proper as adsorbed phase on activatod ofrbon, the compesite
fon of tho adsorbed phase corresponding to the acetylene = carbon
dloxida mole ratio in the feod gasSe The m;gm will be the

ar e hewght e Colum

whore thc,eosposttien of tha adsorved phase is the same &8
> wmole vakie qas_to be vesolved.,

tho (acetylono \» carbon dtoxido eemtent of the Feed, In order to

v

gchieve the resolution of thoe cavdbon aloxile - acetylens mixture,
. fresh sctivatod carbon moves in the upper section, waich 1s abeve

tho foed point in the chromatographfo colume This carbon feed
Connects achidared in

“§atns the separatevearbon stréa; progreaaing/thé adsorber at the
.’,‘.C}'\\IQ'

foed point, Tho two separatéfcarbon streams may Ue roalised in one

(4

colurm of auitable innar conatruction, The separation process n
taking placé 4n the chromatographic soction, as wol] as the

i
calculation of thir acction 18 the samo as .&a the socond vari~

ation, tha~ differonc? 9911 on tho ono hand that feeding is ned
o
, caqiod outYin twe cas phase, but in s adsorbed phase ani that
&_“'““‘Mb A ot
the,carbon quantity pascing Ht“«.e loéwcr psrt of the chromatographée,
ok o .
nection is larger thagh the—earben-giunbity moving in the upper

part,on the other hande
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Auolying this techmnique, 1,0, using together continuous agde

sorotion an! shromstography, the possibility arises of recovering

trom the PO gas three product:u, vizet~
/ Synthesis gas, free from carbon. dioxide and acetylene, .
b/ Pura carpon dloxide, as gvomead product of the ohroma=
tographie, colum, ‘and

¢/ Pura acetylena, as bottom product of the chromatographte

colum, MAFKL
21873

Iy
4/ bpon piocesaling the PO ena gasses, it boecomes unneceossary

to recover three products, if the synthesls gas serves the purpoee

of ammonla production, whereLy the carbon monoxide 1s converted and

carbon dioxide sorubbed rrom the gaseous mixture, because the cere
bon dioxide may then remain ia the synthesis gas. In this case a
(of actvele Gayt
single arbon stroam mauy be appli,ed in the chromatographit eguipe
ment, which first pssses through the "gdsorption” section, and
theroupon tMyoupEHEReScBoNBAtograchic sectione Thu gaseous mixture
“to be resolved is charged"it the bottom, cf the adsorption sectione

. aCh Valed,
The gas p.reeeede counter?urrent to the Wé:rbon movin downwards and -
. section
leaves at the top of the udaorpuon/uhmx. This oio-called ovore

head product Joes not contnin any acetylene, if the carbon velooity
13 adequately sete In the ndeorptlon sechion, however, part; of the
caroon di oxlde,cocraaponding o Tium, is retained beside the
acetylone, and reaches the chromatograph¥e seciion in ga adf@rbed
state. As a result of the countercurrent pihuse exchange process-
disclosed above, the acetylene ooncentmtion'increueea in o dowme=
v.rdu direction, ani practically pure aoetylene 1s prosent at the

Abottom of the column, 'I'he carbon dioxide diaplaeed from tho wizxek’
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adsorbed nhase, togothor\with mcetylonu, flows upwurds into the

t T
adsorntion gection, 2 . 4 Vubvoduced 'sd'“wqie’y
Since the total carbon dioxide juantity churged—emorges as
at He
ovorhead product en top of tiie adsorption section tosether with

the inort gun:)nad there is no ‘scotylene in the svarhoad product,

not only udsoritior. takes place in the gdsorption sostion, as 1.-&
the case v:;-h t o provious variution, but also chromatograchy, end
1t 1. tho gdsorption section which, to a certain oxtent, plays the
role >f the uioer section 3¢ the chromatogruphie colum in the
provious veri ttone T ..icuss 1t t'.¢ soe=called gsdsorption soction

§s therofore froilel ¢ .o .t iwty, ~hereas In thoe chromatographts

secticn ilspluco onu clud &' rapin toles -~lace and finglly two

products erc cbluln.l, vieel=
-2
a/ Toer' ran L. TvoL Ll s 1at em Cuy 0f the udsorption
\novode . od
foctt n, 20 el il . . tatal orepped Juant ity of

b Yy Yager e ! of the
RIS 2 N S SR, *

The avova ! aclrsel vurt %' e g'v ghanetically 4la;rammed in

Pirure 1, MAFKI
N ) als74

‘;4 v A AV A A

S T T S 4' < _

G Agtivabei L on

'w
sooaetacinle, 3 omztaun -

sac 2 v@rararty can be raalisad
Jlth a v gisy™mer, out HlY wctivai'nl curoyn has yot beean amloyel
11 =~ractico, 1% ga~icity oxceod'n;, consiieradbly that of other

adroebanta,

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0



Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0

constituung an mrtnnc coat factor of the proc LIy

S A NSlckuc'q_

. lmrd. ,cnrbons of high meohnnioal “stpongtir are au!.table for bho
: i ‘
hrposo or ocontinuoua gas chromntogrnphy.

¥

ar

;,Tho‘“ohoiéo ot‘ the ‘cti.Vatod carbon wu mnde on. the hnta (3

. AR

»

g i
f‘:" N per Eathon Tl

273
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MAFKT
alg8?76

Dascripiion of Laburatory Eqjuipnent

For the purpose of iuvestlgati w+ continnous gas chromatography,
] somi-oontinuous 1lgboratory equipmenc «wan constructed, in which
‘ :&: trunsport of the activated caroon ht: not carried out pneuma=
tically, but batchwise anl manuallye Assemblirg of the oquipment
is shorm in Pigurc 2, The upper co: ltni“\ .r has a capacity of about
5 11ten; 1t contains thorefore 245 kgicarbon. The cmtuiner is
supplied with 1+ stuffing box/cocks, voth in its ngupper and lower

pant, through wl‘}_a.ch the carbin may pass without obstaclee Thils

L A :
*.carbon quantityofis gsufficiont for an operaticn cf 100«120 minutes.
[«

The movoment of the ca'rbon.g—ay be observed throug:h & window below
the caerbon contafnere
From the carﬁon container, the carbon regches the separation
system propeTre This consists of four comected elementsg such &
conatructional e}ement is @lso shown in Figure 2e
0(» i“ne columa element consiats of a brass tube of 25 mm dlgmeter
and 0,5 m length, vhich u:‘jo%;s the other parts of the ‘colum with
1 piange /1/e The 4ndividual parts are supplied with soparate jackots
/8/e Tho tube endings /6/ serve for {ntroducing and withdrawing
5 cooling water, and /7/ is thoe point shere the thormometer is fized
to,x control the temperatura of cooling watere At atub /5/, the tem=
parature of the carbon bed may bo dotermined with a mercury thermoe=
meter. &t part /2/, the witharawme- and feeding of gas takes phoe.
R The Interrigl sonstruction of thls alomont makes it poesml'gotub ’

the withdrawal sand intreduction of the gas 18 not~carried ouwrrom
’ carbon bad, or to tha carbon bed reapectivoly. Thna no ¢arvon
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420.4 {{“i Vou'k

4dust or czrbon pa~ticlos caa reach tho tubin by aucilou, and
s carriod out in continuous 4istribution along tho nhole

/V:ithdrawal or iniroductiny of the gas 1s Urvught about
.

There is a C ¢m dlamwaeler glas3s eylinler with thick #allas below

St *tho fourt}h elemeﬁt from the top. ’I‘he cylinder is fiited between the

flgnges and glso serves the purpoad of observing the movement of

Th~ £1£th slemeat 13 o the same 3120 as tho olements ahove

11:, but it 1is suppllai with as olaclsic hoater 4nstead of a cooliag

“3acket, A mexlmam cardad ~smseiite of 400 °c can be reached by

“meang of the 10 A hentor, resulatal ¥ith a toroid tranaformetr, AS
. Shappiug 3
ower foed stud thoro exicts the possiblility of blowing dofinlte

of

Y
qua tit upon thoe caJsbune w.a_J\qn.cu cavhoy Yanir
Bqlor this elemsnt, thore 1s tne w devicoe The

e e
THhon tranaport can be carrisd out as f9110ws., The verticald co].mm

"' tha- nctd.VatGd carbon 1s oloaed by a horizontally placed

A Syikabie
fch can ‘ba moved m—a—horizontalfﬁao. The mosh size of
vetain L
sén 80—t to heep-bask tho oarbon particles as long
‘a_,ﬁraat. L.’hon howover the a
% 3 ‘.*f Sq QVQ

A

3.017? 4s hetng Imockod,
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The equipmrent 1s operated as followa:- The oolumﬁ is filled
with activated carbon through the upper carbon container 1a such a
way, that the 63"a1ner should also be full, The desorption saction
is heatedﬂtﬁ:& ::‘!3?‘ de:(ihzﬁd degme, 'h.’fff( :.n our ceso 18 about 250°Ce
Both the\earbon—trensport/and the lower contalnor are maintained
at tho same temperature. The carbon transport is startad, stoam
mhad‘ui‘; get at a sultadble qusntity by means of a mercury manoe
meter /aporoximately 300=400 cusom, 1 etmosphore, 120°C overheated
stoan per minute/ and feod%ng 1s begun. Feeding is cerried out fre
2. gasometer /02/ through gas 'x;:tar /Go/s and i3 rogulated Dy udgs
of a needle valve.
Great many experime&gs heve been mude $n this equipment.Data
. obtalned 4n one of the longer runs are given &in the undernoted
Table, The mategial balance covers a pericd of 65 minutes at a
carbon velocity of 22 g per mtnuttijgﬂu/ " o
;-e-em—be—-m—ﬁ-om Table II; that we-have succoeded 4n ro~ ‘
covering pure acotyleno as bottom product, but the ovefbead'tgp-
duct ae2ee contained traces of acetylene, Acetylene=free overhead
product could also be obtained by directing the aeparation proeoas
.—1n a suitablo mamner, but in this cane the acotylond conentrntion
- amountad 40[90 per centlonly;in the bottom product, 1.0 carbon
- dioxide was algo nresent in it, This nroved that tho longth of
the sepnrablon soction of the equipment was not large enough to
achieve the reaulubiou of the mcetylene ~ carbon dloxide mixture

to the dosired exteni, Leboratory menaurementa sapply howavor

ndéquate basis for more accurete determination of the hoight of

'the aeparation soction in the pilot plant,
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’

Corponents QA1 ran Vor w1y 3rntu o= duet  Totel product
: z 1t CWhe L. 1t ; 1ite
“Acetylene  #,4 17,4 1, 1y 150 14,9 17,1
Carbon -
dioxide 5¢5 10,8 Ly Wiy - - 10,3
Other 86,0 17552 95,1 17c,4 - - 27.,4
100,0 205,0 120,0 189,95 100 14,8 204,3

K \If‘ M L4

al879

Pilot plant eguipment

. Qa;‘conbinuous ras chromutography - 110 planl vas jerfrnad on the baris

of both experiments in the anove doscrivel ladoretory aquinnent and of other
laboratory measurementa, The pilot nlent rooresoated a moro than
nunirodfoli increase in size, es reterrel *n the ladoratory
equioment, Tha flov sheet of tno p1lo* plant is shown in Figure
Se

The zas to be processal, th- compositlon of which was d{ffer

ent in each run accordigg to tho purpose of th¢ exporimoent, was
nixed in a gasomoter of 200 cu.m capacity from where it was

' ehz-‘;-;‘eé- iat: the alaoention saction 2f tha cnronatograshis colump’

. ————— I
througn s 01°fer containor et ats1Lmlled ~ressure by megns of

compressord, The fe<! pns ~pie@' thron-h theo sdsorption section
gountercurrent to tve activatod carboa rovin: downwards, vherody
the total quanci-y v sratylene any vart of the carbon dioxido
was adsorbed, The gas 1ﬁ32}ny tho”adsorptlon secti&h whlc? cone=
tained no longer any aoetylene,ywns withdravn as an oveéggnd

at +he

. product em top of the alsorption section and introduged into the

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0



Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0

low:the feed a.nd4\on1y pure acoetylene

) e
aeci;i_on qnd renchel_tho F? ]
overhead product ges /oe-ema» g-s/, 1.9.

. e
17 ’ulution 1n the b—raaepm section, therefore gnrt or
[U/7X
ru paased upwards t:hrough the ].ower hydmu110~'
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T tile tz;b.ﬁéport through a

£ the columa o
edin‘a’ 'ge,nératox: gas heated boiler .ﬁ;th_' )
‘n‘ting' 't'ha_l desorption seotiq\_ﬁ.

.top of the heater section, left the: bot«
, RPN

Ifg\on co;ldensation, and retum_e'di;gb ’

sultiof jfl‘.\eyol difforencos. The stean used 20
d:1n gn olectrlcally heated evup'ogmt’ori
9 clecivmcgl A ..

M it red hf)at!.nz. and was directlychﬁf’sed ‘tb

bottom of the desorption secticny
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(AT
tains 1" tubes, Bolew ths coolinr soction there is the adsorptios

a_pction, a tubo of 1,% m length gnd 25 cm digmelelrs Gas 1is
YR 22N

\u\\—mducv\ through the »lese-Titted at the bottom o tho sdsorption

seotion. withdrawal of the product 1is also offected from ingerted
Aiseugaging dvays-

-r

4
Yoy in order to avoid direct foeding to, end
e

q

sithdrawel from, the carbon bed'( The po~called rectification =m

section below the feedl point i1a a 3,5 m long tube of 20 om dla-

moter., The Dowthernm heated desorption soction contains also 1"

tubes; 1ts longth 18 455 me qes Ligh
| The bqttom of tho column and the pﬁemh&c—efaﬂwm'b section

‘15 connected by a 100 mm dZagmeter tubo, which serves W"

\soighe
of 2 hydrnuzic lock fzr f;pe “%:,‘&mf £ the columm and( the gas
¢ Hine
aysbemsﬁor the W. In order to easura miform car:ar;
8

B movemen% thore is a baffle 1nsorted above the narrowingein
) }.oek section

x/ is tho céntral valve, by means of whi.ch the movement

onrbon can be -stoppsad when fnling up) tho ay&q

‘. 1thdrewn from the gas volume oi‘ the contral

«i‘rhe activatod carbon. moving Adowmwvards from thoe eoium are

€ g nto tho foodér of the oirbon lirt; seotione '.l'he reoding

seébion of; t:ho ‘cawbon 11ft tube can bo altered“vb'y mogns of

‘tnbe, Whic‘h 1s- {itted into tho feedor and may- inovod

‘ ,mmrda from outsides There 1is thus & poaai‘unu.;

wings re inaerted intc the hypdrdorptlon oc].umn'.ns_

; miwal pointn. The epace betwoen the m.u-oc-

* doos notf\- conbuin any oarbon. This stmtural

. . oy
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of rogulating carbon velooiuos. The cti\mted curbcm ent:era the

ahey
t;c;p of tha column by pneumut;ic tranaportf- through = 70 mm;.,dln-
A

a4
métor tmmuporﬁ tube, The top of‘ the o;’rben 1irt soction 1n: ta%e

H

tnining conustant circulation in the aystem. Pnrt; of tha pneuv

matic transport syatom f‘ov'ns n.lao t,he~tub1n,3 for returning !:ho :
t*m;p‘:a-i-% gas fread from ca;‘bon dust, This tubing is oonnected

to the exhauat stua of tho vontﬂator. i -

asﬁrement. In t:ho

27

S

In Tabl ~III 13 presentod the mgterial bal ceyats

7oA !..
S

27,78 100,00 !
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Investigation of ‘technical paremeters in pilot plant
N ‘o g et ———

" 1/3?&5“ capseityx o¢ the uwnuikl
- Fae iy ¥
W cnpncityN%?TthE{igntorl at three different prose

RN

‘gures, undor otherwise gdentical conditions, The carbon oirculate
Uuny b

1on in the 9q-u!.a‘mont n:uo'amteﬂ to nbout 215 kg/nr during these oxe

porimanta. Tho maximum capacity which could be achieved at an
acetylene content of 6,5 per cent was as. ronowa -

e At a pressure of 1,1 ata T 20,5 cu.m(ﬁéﬂn" P& bour

o 1,3 ¢ . 26,5 "
1,5 " 3,1 " " "
S of v '
¥ J The highest i‘eg) omntity,’l'at wrich acetylene~free overhead

product could be obtained, 1s \cnllqd‘n.aximum capecity corrosponding

R to a given oaerating Proaruro, s

Data obtained in g capacity experiment soriea cnrri.od out at

~

1, S ata are as followste

. bon
Paod gas . CH CoH2 "Cay Oha
g per cont 2250 in qvorhead cuﬁn(ﬁ
cu.mx&;pm;/hr cu.m, TRE /hr  product
28,0 6,6 1,85 tr"aces
A -
30 8 6,4 Tk
33,6 c:4 2:%.2 " %%!g_
- 6,4 2
‘ gg,? 6’4 0’31 breoak through . 10.8 !

B « Hams b
Em&i—nﬂ“;ﬂ' aratvle e in the overhosl prodict was doteotod with

Ilosvoy-roar’fmf.

Al . n& l—‘\.__gn-"'j ah.ow 3
Investmatinn coverinz cuutpment cupacity/‘;ler.foro l!ll.lt that

_a/ the capacity, under otherwise identical conditiona 1n-

‘: creaaes botween certain limits closoly 1linearly wlt:h Gporﬁt-

)

ional pressure | exerted.

'rhis ,ia & noturel consequence of the fact, that in the’ hvut-
. adferphon  (Solierm

Hf the acotylene 1s pnctionl
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/

K !

1y @ linoar funotion .7 fts partial or-ess.we. .
‘b\g "er\“.;« ‘t‘.cb'q g et u‘\l VIJ\\‘
D/ Betlisatipa of bhe activeto! cuvbon, aB compurad with the
abeys
1sothex'm value of corresponding, nurtial Hressure, aaounted to abby
60 per cunt, 1inlependent af the exertad nransuro.

, Thi& pnmm-nenon {a 04 the vae hani e o the fact that the
Schvaled {-M
csrbon 1ﬁ‘the slsorption socpbion muat rutain peside tho ehsrged
acotyldnd gum&l-by-alau tho acetylene flowing upwards from the
rectirication section, and on the other hand, that carbon dioxide
adsowptlion decrouses the acetylene adsorption capacity and tne
carbon capacily decresses alsd owing to rise in temporaturo smx
sausal by the heat of adsorptione

Theao two rules, vhich in splto of thelr theoretical explanm-
tions are onl 1y papdrical ones, may be used as preliminaries at tho
dimensioning of a continuous gas chromg tography. equipmenb for the
processing of PO gaSe
i
2/ Des»rptlon 41883 _
Desorption conditions wore "thoroughly avestigatod in tho B

pilot plante In the experimenta at pressures of 1, 1 and’'1,S uta, i
adoquate acetylene desorpt.lon could be ensurod by heat!ng tho L. E
0 ‘

activatel carton xk a temeratura of 2‘10-280 Ce M; a preaauro of o

cm T A

1,5 ata, total :lesorpti;m
adGevb Q! Ja
andYacetylono re aalaod on thové arbon

to complete doaorption, stoam was*a.\njected at the pottom of " _tho.:

oF
dosorption section. Acoor:ling Lo mrexparlmonts, the to

e ———

. | /‘--
'M.-ty T g sa?y Totr a~hiev1ng anrption nmountod to 0~-6,

per cont:, waferred to the activated ourbon, and the doiorptinn;

empomture was 280°C.
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; |

L)

Sl—n'r)pl\c‘ c\Asorbp,\ f.ceh\zqe 'S dlsplqc

In ¢case of >

‘jéﬁ% by Xwa gtoan, ?nd 1t ia tho steam thutb TS be revnoved from t:hoo

activm;eﬂ carbon 1ln tho hoating sectione According to the ﬂdﬂ"i‘Pti"ﬁ
wfnitr waprae . Walae sepour

aquilt brium of atoam, alsorbed a-beam romgins un the activated cu'bon
oven at tho aoovo temorsture., This decroases carbon nctivlty on
the one hand, and mny’cnuae groubles in carbon trmspor%n tho . ,
other hand. As can be seon from 1itorature data, drying of otiu.t'od
carvon is carried out 1un tha coolaer c:: top of the colum, by’paaaina
part of tha ovarhead pase Jht;.l'xomvht: ﬁoadvisab'le to carry out tho
dehydration f{mmediatoely below the desorption section, the -ctivatod
curbon temperature being nt:ill higheor thoro, gnd rolatively smaller
\uy uantitm,\‘a'-;e necesaary to reach more efﬁciunt deaorption.
Part of the recimulnted m»%.-tr gas vias pnssed through the flash
tube petween tho. desorption soction and the ceq-p%on lift eection.
making possiole pesido the above mentioned dhhydmti«m both the
“setting of the correct pressurd conditions et the lgwor pu-t: of the
oolx_um and preventing downwards flow of the o&c-rgﬂgsteam. Under
v’ these circumstences 1t could be ensured that ho . wator conteut of
the act;i’vated carbon reaching the edsorption section should not ox=

cead 1 per conte -
- WiFKX
31886 o
5/ Temporatura diatr{buuon
Pamperatnto distributio\n of the chromahog ohic column can be

geon in “irure 4, This is not a specific rea,“ ro' of th i WELE 1%;

His )
chgpracterizes only euv pilot nlant;. outside/coolimr ‘ooing conssder-
_4ble oular to th- smgll dlameter end 1nndequa1:o msulation. wi‘th 2 3

colum of largar diameter, the gystem 1ncesaantly 3 machas adia-

i hatte stare, due to low heat conductivity of aotivahed cazboxiz. '
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Hydrm\tlio condit:’.ons we’ra 1nv,

moasuromants at varioua points °ﬁh“ 8

gtanalng 1mgorbance, because thgre exa.stz

Tuatk. :
continuous gaa chromntogrnphi-o equmm “The firat_ aya

one 15 tl;a.o gas of the ¢ . v
g $ A * 3 T ,
gas of thoox-ebically cons tant a\nzntity is circulatai

fm the b-laaln:espa-nt aystom, 'by ne

of vhich carbon tr

: mrrisd ont.

\'.

- of the hy.h:‘-aulic look sepamung the lower par‘b of t¥
’ ‘)ﬁha pnnumaﬁic transpont syetom is o'\outstnnding 1mpo kanc %

Drmmils at the bottonm oi‘ t.he”"'

top of the colum. At those "f,Wd.‘_.’innt}

oWesS | resp . - e , 5
sLome— , tho third-ges s__y_s_@ in order to prov

vmﬂ our gee ¥ ayatnms from mlxing, the .‘
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. P urge
tirg of ~rearuresg can Lo e.suved by re ulating theTacrubboa gas

'qunnti fibo:nr’n_n';; LE-!;"'O—\;{m Local nressure valuet
nreva*ling in tho eqﬂ&@g;a+ at difforant hetghts and adé 1,5 ata
op2ristorul nruss.ra are shoin in Plgurd 8, Knovw'ng at the same 'biﬂl'.
the lggul o;-ossu;vo, the temporature, ?n:i tho ges composition, the’
ir.t16 cus transport of the chrouatograchfa, column may be calculabad,

5/ Concentration dlstribution }

T velur co determine: accurately concentration distribucion,
gas samples were tauen al overy 0,5 m im &Lhe roctification and the

adsorptton sectlons, Soparate experiments wore carrled out ab xx

vain;carbon velocitles to detamine Lha influence of the carbon

voloclty anl the roflux vata respoctively 01 tho onncentrntion
values taken
dt'stx-tnution. In Pigure 5/ mraxgkxax / at 1ifforent carvon volocils-

&

ti\es, :.o. itff'ovent acotylono char;as are given. It can be geen
from the ?1:«‘11740 that tho nminimun rectification height necossary
for tha roaolubioﬁ of the scetylene -~ camun dioxile mixture amounts
to 2«3 Ty dewondtng on tho rof‘lu'{ ratae

Figure 6/ shows tho mass dla{;ra'n of the procosa taking plnco

f1 tha chrowmtographic ¢»luwm, sopr2a 1‘. el accoritng to Shanikoy,
yerd P .
wit @ pea—Chenme oF 30 Cu..i FHE piry pis Uouv.

S4 Astritio: : . weil.ily Lloves i ntions, ;
Attrition of tha wd-ivutol ci vLs, and changes ir its activity -

+he larqagt

wire aystomailcally luvostlguied in our plldt plant, The ms-t—.‘gﬁ- !

avk -
p»pmﬁ_apg-m#sg o cavbon Just 1s forned not i.n the moving bod, trut:

a
in tho crurae ~¢ the pnoumetic transport the cnrbon boing s4bjoot

to hip“ mochanical strosses there, This was proved by the taet t;hat
g lines
undor iion-icsl circumstances but employing Q of

Declassified in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R001600040006-0

€,



Declassified iti
in Part - Sanitized Copy Approved for Release 2013/02/01 : CIA-RDP81-01043R00160004000
: - 6-0

Ligt
. d1frforant i1mongions a1 7avrin~ the mantity of the car ied AQy

difre 1 altrition 1ossss gare oxnorienced, Undor ontium ¢ iroum=

. stancos, attrition 1n0as avrim a sd.nrlo garbon cyci~ i
7,02 % 2,9°F ero.gelc-kg 2,5 por cent
T™is ~eans that wajer onporlmontal con}tions tho rocovory of
1 k= soanentratel acetylemo 13 gscompanied by attrition of 20-25 k
~ gr activated casbon /p = 1,5 atas Oo = §,5-Toer cent/e Spooific
attrition oan still be decregsed bY ¢ngreasing the operﬂtionnl
apossupe A0 B me hand, and on the othor hand in @ large equip~

ismeunatic transpol rt
ment uader maIra favnurybxle n‘fus‘mfmn')l ganditions and, = wiioh

Qal
is of nﬂm%ﬁawce @ith the prodvction of tho sctivated cnrbon}.

to be nsed = Oy tmprovine mechsnical steength vesisbance

achvaled
During the oxparimentey Sarbsn sanples were systemctically

f
galtan to control: the act1vitye Activity was dotermined by measuri.ud-

adlge
cho\ gcetylene regaq;‘;aroapuclty. vmich was fo\md to be consttnt

L with & slight fluctuation during a ror of one monthe !
T

Summary
4+ wa

investigated the possibiu\ty of employi.ng contuuonl .

aas chromatography for ‘+he reaolution the gaseous mixture. px-u-
duced by »nrtl- 1 nxidatio~ of methones Tachn!.cal data of s somid-
continuovs lcb':-n"ory aqin.ent and of a pllot plant are dheloud.
tocethor witr the resulte of oxperiments concerning the recovory
of oure acotylene. Bpam the model tas mixture corresponding to tho
end gas of the partial oxidation, aoot:ylann-free overnhead pwdneii.
ani acetylene of high nurity with alight carbon dioxlde conw.- .
natlor. was recovered in pilot plant. Hany deteiles of tho new teshe .
ntq'e havo baeon 1nvaacigated. and important parsmetors of the pro-

coas’ determined, shich are necessary for the deaign bn a eommercitl
scale,. :
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Liat of Figgﬂa

Piguro 25. « Gas Turnover of the Pilot Plant /Sorubber Gas; Cooler; Gas;
Adgorbed Substence; Steam; Nsxixmredwakx Overhead product
Adnorption Section; Feed; Reotification Section; Bottom
Produot; Desorber; Steam; Flash;

Plgure 23, Preuure and Tenrpermure Bistribution in the Ohromo.togupMc
: Golumj Overhead Product; Cooler; Pressure; Temperatiure; .
N\ . . -Peed; Adsorber; Borettom Produst, Rectification; Doaorbor;

Steamj mbhor Gas; Carbon Lift FPesd; Flash®

F;gﬁ‘x?_e -2.. Sohomt Diagram of a Laboratory s.m.-continuonl Appautm
: and of a Columf“nloment, Laboratory columnxlomn 3 suo - 1;:5

Variations of the Separation of PO-Gas; PO Gas
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COMTIIUOUS GA CLIONAT GKAPHY II

Invae-tl, shlon of lymests migoe,bioon r1xel al moving, earbon

hads

RreP.Boncdok ani Le5zon0sy

+ue
T+ sur ~revisur -;ap~v t " -enoral toowolo icul scl.owe of

the c¢)ahinuous rar chromat s, rephy aaw 11a0ls9d nni a short Aise

ecussini > nuar ]g!'mr‘;'nr": 6-1\;1'()?"9".; end nilot olant riven, This
pan~r loala -ﬁﬁq.m {nvostipatisas coverin  nfotilens arising in
cmmoention with 4mamic adsorption,

™~ awnarimentn have boon carried out i the eimple appara=
tus showa Ln Figuve 1, After suitable nreparation, tre activated
carvo é.:\-:;fﬁ‘é “UXIT A vao placed in @ glass tube of 13 mm inner
digmetor, t:r2u-h shich acotylone = hylrogen mixtuz-e was pessed
at&eﬂﬂn"r“* golocttv, The oxit pas was bubblod through g voasel

- brealt Hyvough
£11101 wtth Tlosvayemearent, whore the omenglag time of tho

acot\:rlo-.m me recorded, This reaf'e'vt gets red in tho prosence: of
very nmll(a;;‘:r—len\ohumuty ‘Junder 0,1 per cont/, the begin-
ninn 5f £15 calour ahenpe is well verceptible end raprodnoiblo.
£ a wix*ure of acotylene ani inert gas 18 passed through
rix:;.;:;rbm bed, after tho alanse of zertein period rrom the
pogienin~ of tho oxporiment /the soecallod break through time/
acotylono emerges from the carbon layer in the carrier gas,-it
coieemtr.tion thon increases and reacoes the gcetylene concqu'
ratiosn 13 *ue fnod pes, Thv roesults of such an oxper!.meiiﬁ gr‘ﬂ
ahosm 14 Pijure 2, where break through times taken in carbon
ecolums of d1ffarent heizhts at constant gas velocities are
nlatted as a function of zono length, It can be seen from th
Firure, that un to @ cortain carbon colum height, excoceding

anmcalled workinr zomo longth, the correlation bucomes linear
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ghle™ moana L owt & @ alvenelas velocity of tha coacentration
33 atriout 1o sestion, *tre ao=called w&rking.zono, i{s constant

(-]
ani the 1eﬂfhn\9f the uors'n* zone does not changée T working

2ono Qa:;t\j)//{:/—, 1..a. the 1engt-h whore the above linear corrole
ation halia gr>3, may theraforo be esttmatod from Figure 2, The
advoneine velozity A€ tho work;n. zono can also be deternined
fron the Filpurae, Th- o-rnlation petween the broui through $tine
anl the zone height being 14inear, the longth of the working zo?o;
ises aot.ctanze ¥hile the working zone 13 sd¥vanc inge s ‘
§¢ the sorkin: zome adﬁuncos durin, time T es far.as L“cm tht
means that duriaz tne 3aM0 oerio'i a 2oné ef L cm 1ength
saturate@ with acetylene, The adso"pulon capncity of thq
.6at@g~known from the adsorntion of ascotylene,
+%;L Qﬂsnrption from the pas stroam tekes placo undor 1sothormg1
conittiong, no Mfriculty w11l ve exporionced in oalculating th
velocity
gdvsncing/of the wn"klng gone in advance/i/.
lader <hese ”1“0“Wftaﬂc6q, if a gasoous mixture, the col#
centration of whiera 18 Co /one.cm acetylone per cuson total
mixtare/, is introluced at e velocity‘oé\v cu.c;;;in. into an,
gdsorbent layer with a crosgesection: of S sq.cm nnd the workl

zone har_advenced L c¢v iuring4t:m1nutos, therge& 2CO

of)
quantity/ =nriug the, sarh® aneti of timo /COV437 is equnl to‘

- adsoroaJ aﬂo'yleno
gontent of the gn« fllllnr the froe apace of thou carnom_';
(]
/

/1/ Dubiain, Mete, a0l Tsohmitoff: Physico=chomical princip

of antipas protection, Moscow 1939 /in Russian/
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-3--

A QMow\op\o\. -Qpct&-\l 'O\Q‘Qvlﬂ\\\-\q_d EL‘ shtlt \‘c.u‘b°\ CS‘\hc
. a&%m-pt\o., u"“"“l/

bo narlocteds Ly 40@ present fnvostifstions this meana an orror

=, .- -
%hx prlnw 1 nar cont, Therrfove Tt

ver
wha=3 @ “eenn acatvlencofousom aisorbont) denotes tho squiltbrium

atabio—astiuits o the adsorbest at an ejutlibrium concentration
xX
Coe Th atvaaciny velocity of the workiap gone from oquation /x/

will Dete
C-V

QT — = =

‘- T ed /2/

Tnn justification of the above discloaed oalculation method is

given in Tadle le A mixturo of 9,3 per cont acetyleno and of 90,7

par cent hydrogen was nassed shrough the adaorpe}“i'/ urorent

velocitiea. The exporinentel and calrul oted volues of the ndz:‘.

vancing welooity of the working gone ars in satiefactory agrees
adgerphe, €O 13 ;
mente Tho equilionium static ST Gho ecatyleno was dee

termined from Figuro 3, which ropresaents the 1sof3homa of nooty-
leno, determined DY conventional method /2/ pr:‘the 'aotlvn ¥,

carbon omplayod. 'I‘he Oq.;,mn&m atntlc Len
P‘g s
a a3 17,5 cu.em(!h-!‘)fgm' 8,75 cu.cm(‘l E c\;\m adaorben
vt

concentration are .:,tvon in Tatle 2,

vable 1
: . -

V/5 u u
cu.cm/s«;.cm.min calculatcd pagaured L/
m/rmin - cm/min
T7%,5 1,55 o2 —
. 27050 2,87 5310 M

600,0 : 6. 38 6.95

P

..K.Lewis,E.R.G11111an1, a.chertow..nd ".P.cndogan, Ing*s" e
v Chem,, 42, 1319 /1950/ - R
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INAL

Ts hle 2

P
V/S = 300 crecrfingeomemin : p~ 760 rm Hg
|
Clo,Cin dRlR JCre.nm a u Locm:
Cs.b.p.) vor calagls tei moasured
emfmin L/T em¥min

s,4 3,02 2,94 3,22
8,3 3,14 3425 3,64
8,7 3,22 3,44 3,82
10,2 3955 3,62 4,08
14,7 3,82 4,84 4,24
© 26,2 5g19 757 3,88

The differsnce between calcuiatod and measured valuea may b
Qg;'_:"‘/
axplained as follows, If bresak throughVexperiwents on asctivated
carbon bads o: Gifferent hoights could be cerried out under isoe.. |

a S:Eh'v'- Sopec
thermal conditiona, the euillbpium static Gepeeity at a given

acotyl(’ne coacenbration might ba calculated from tho',(—mbnaurod) ad- |
4
vancing velocity of the workiang zone VL/v’, 1.0, a point of the

isothorm of acetylene would be obtuired, According to oquntioh /ﬁvf

y. BCeV T s
LS -

The "isothepm nlota" of acstylene for gaseous mixtures of variew
congentretions at a ﬁempnratur-e of. 20°C have been -c;kon by this

. method, and are shown in Figure 3 /broken line/, It can be gathe::
ed from the Figur# that with méxi}im:ig pnréial prossure of
_adotyiono; the leviation betwesn the twd curves alao increases,
This wney be oxonlained by the fact that during the dynamic = exe

: pei-imnnts no timo i3 avsileble to romove tl';e hoeat of adsorption,
as 2 rosult of which the temporature of both the aictivntgd' card
and ‘the gas rises, Another cgnseque'nce is that under ;yna’m_j,c o
ditions «&he ndsorbent canmot be saturated ® up to the equilibr.
statllc_: activity /ad(au/, onl this explains thevdovnviat:i‘on be-
tween caelculated sni messured u values, Bach poiat ofv the dyn

Mao '
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f1gotherm” calculabed from the advancing velocity of the worke
ing zZone, belongs to different 1sotherms, The ratio of the
calculet?d and measured values of the Qdyanoing velocity of
the working zone thus mepresents the degree of saturation of
the activated carbon under dynamic conditlons,

If there are two substances to be adsorbed in the gas

introduced into the adsorber %‘nstead of er, these substanges

1n(1uonee each otherss adsorbsbﬁity‘ During thd resolution of
partial oxidation end gas, part of tho carbon dioxide will
also be admorbed beside aoetﬂ.ene. The influence of the pre- -
sencex of carbon dioxide on the adsorption of acetylene has
been investigated in a speoial expe:i::nf:l sories, tho re-

/ sults_of which are given im Figure 3. Keeping acetyleno cone
centration appmxmtely :;onatsnb in the experiments, carbom
dioxide conee&muon in the foed gas has beem varied,

Table S
V/3s = 225 cu.om/lq.ogi.nﬁ.n. p - 760 »m Hg
-pgragent gg% cont C2H 2@.&.1:):37!1!!‘1’;. g’eagg?ﬁn 2\
%‘.::mnn N
8,7 8,3 2,36 2,44 3,08
8,76 2,3 8,3 2,58 2,48 3,07
8,96 540 8,4 2,40 2,51 3,15
8,27 8,48 749 2,15 -7 2,88 3,60

It oau be seen from the Table that the advanoiung veloolity of -
the gas front as woell as the du'ferenoe betwoen calculated ﬂ
and measured u' values slightly mcnaaes with increasing cu- :

bon dioxide comcentration, These findings agree with the m—*
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- ( oo

gults »f fnvesttiwtions dealt with 14 tho litoraturo, accord=
4n-~ t> shich snallar juantitios of ajetylene aro retained in
tho case n” mixture asisorption than those sdsorbed from pure
acetylene, JOnly qualitetivo conclusions may however be drawn
from Fipure 3, This 13 due on the ond gl to the faot thet
the acetylen~ cun~sitration is mot constant, as a result of
which also tho value of u fr chungele Thq socond reason is Xke
the inherent lnscouracy of break throu;EY'xperiments. Acetyloa
ne adsorption 1ic only alightly decreased Dy the presence of
carbon dloxide a1l tne vari: tion of u velues is theretq:g;gz
the samo order as tho experimentsl error i{n break throughlex=
periments /5=10 ‘er cent/, Table 3 show@s nowever that the gEmx
presence of carbon dioxide does not influeﬁbe acetyleno ade
sorption considerably /for full perticulars, 866 paper 113/.

Ia tae courso of ;:: further experiments, the influence

of the activated carbon humiiity on acetylene adsorption was
State  Sdiovphian Copecs
inves}igatel, Th» equittbriumectivity of the aotivated carbom
18 a very 1mpor*nnt factor as regards dimensioning of the pro=
cess, Undor -mjufacturing conditions, the \?carbon ontaina
a certain quanpity of humiiity, whileh influences its activity
* to a considergble extent. -

Hitherto in ;;i exp0r1nents the achivated carbon was not
dried by a:§3;5¥lg it in vaouum, but by keop&n the carbon in
a desiccator at 150°3 for 1 1/2 hrg, The carbon dried in this
way contains about 0,5 = 1,0 per cont water, which corresponds
to the humidity prevailing under industriel preduetios condit-
fons, Tho gas to bo investigated was not dried, but ocharged-
aaturated‘with steam at room temperature, the end gas of the
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N\

D .mgnsioning of a Continuous Adsorber

|
o En/}lmensioniug Hoo “continnous adaorbor. two mpo'
© \eC
péinbe muat be taken into a.ceount viz.tv

2/ The gas adsorption cai;ioiey of:
JAtilised to the greuteat pOISj.

11:ear velocity of the ctlvat’od oATbOR,:

dSovphon.. ¢
R
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H -
¢ v

a}t/m ‘the length of 1,, oaloulal
d;:\e'a 'not -@dva"in‘qe‘, If the carbow veloc
B Ay, AR

when w3.u,; thon”
._“ R a‘ 3

- -

<N LY pead
‘which means that the acetylome’quantit
C o S
volume of activated carbon. is.8

" tivity, Due to thls, the as

‘ to the g_';_-;eaatest dxﬁeﬁt.g ﬁQ‘;an'
TN ,‘,' - . L mk

“5in the aysﬁem.
‘On tﬁé
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+ ’ K B

Méas volooity /i/ oen bs saloulated.f
veloclit} on the basis of mdg;fx‘ié;'tl;‘h;lfikigrrolh [l

s’—>1

wheie Q cgézgot

. the cusé"qigg,;ihpn t'hqr‘o,aféf
from t;hé‘éamer ‘gds in ﬁo_jg o:
bon' dioxide, With two ‘component

working zgn"eis 1n the @’q.so
N ERSES P

!

&ﬁﬂéio.ning' the adsorbere -
SYAY - | . R A

1 -7 Yowsver the componém
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SoN D INUQUS GAS CHMOMATOOGRAPHY 111

Investisation of the adsorption equilivriw® of acotylene=
carbon dtoxide mixture

Dr. P. Benedek uni L, Szepesy

4tn the levelopment of continuous ‘gas chromstogrephy

a continuous adsorption operation hes boen roalised for the
resolution of gaseous mixtures, which 18 similer to fractio-
nal dist’llation, As 3 consenuence of this, it has begom®
necoessary to investigate adsorption equilibria end-sdscrYpion
of paseous mixtures, which have hardly been deslt with up
to tho presant time.

Markhsm and Benton have tried to apply the Langmair
equation in the calculation of adsorption from mixtures /3] e
The values obtained from this equotion agree to the experie
mantel deta only in an exceedingly Narrow rangos In a recent
_work, Beriny end Serpinskil /2/ have shown the theoreticel
contradictions of it on the basis of thermodynemic conq“q.der-,
ations. Recently, Broughton /3/ hes carried out the tho‘rinm-
dynsmic enalysis of mixture adsorption, Due to the theroetical.
inadequacy of the correlation jeducted by him, this algo
supplied values deviating from experimental dats, Beside
the above cited popors, there are some other pnblication'a
endeavpuring to dessribe mixture adsorption phenomeng,
S

- /1/BoC Markham, A.P.Bonton: J.Am,Chem.S0Ce, 53, 497 /1931/

/2/ B.P.Bering, V.V.Serpinskils zs.m:.nm.,gg,m.a,zss/msz/
/5/ DuB.Broughton: Ind,Eng.Cheme, 40, 1506 /1948/ ‘
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Owing to influonces amonsg the components, the deduction of
’

e correl«tion, on the basis of vhich the adsorption from &

a mixtvre could relfsbly be calruleted kmowing only the iso-

therms of pure gases, 1s not very promising from a theoréyti-
. enl viewvpoint, No data heve yot been published dealing with

the adsorption ejuilibrium of acetylene=carbon diloxide

mixture,

o
Description of the laboratory adsoggtion gzgarntus:-
. w/eve mtafureol
Adsorption equilibrifa “nave—boen—ocarried-out
tn the spp.ratus shown in Figure 1. The 13 mm diameter gless

tube plsaced in an ultrathermostat and surrounded by a water
juoket is uble to contsin 10 gr activated carbon, One side ’
of the adsorber is connected with a buret of 6§00 ml capacity,
and the other side with e 1000 ml buret, having 2 snd 2 ml. -
graduntions respectively. Tne burets as liquid trapse

Sedium ‘etlorid

They fcontsin saturated commen—salt s lution, which has voen

ghskon wiih the gaseous mixture to be mvaatigat;ed before
sterting the experiment, in order to saturate the molution
@ith gas, Due to the vapour pressure of the liquid, the to=~
tal edsorbed quantity was somewhat smallor than the value
found in our comperison tests with Hg o8 liqﬁid trap. Age
soming to experimental data of Lowis, G43ilend, and coO=
workers /4/, the relative adsorption capacity of two com=
sonents refesre-d4o m_one-t.ben-;‘: not changed in the presence

of a third component, This has been oconfirmed by owr gontrol

/8/ W.K.Lowis ».R,611111and, B.Chertow, W.P Ccadogans
/ T EngsChon., 42 , 1519°/1850/ A
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measurements ani the carbon dioxide = acetylene equilibrium
wader vagour.
hos not been influenced by tho presence of sheem¢ In order

to simplify the method, the above described liquid trap ‘P"

been used for our measurq'ent sories,

Adsorption mecsuremonts woro carried out on activated
carbon of Hungarian moke, marked NUXIT A} the same quality
was applied in the pilot plant alsoe Prior to the experiments,
the carbon was dpled in a desiccator at 150 ¢ for 1,5 hrs 1In

ity
order to remove the adsonbed—eteem, and was then cooled, iso~
latsd from air, and waighed into the apparatus. The latter
1s suituble for thé purpose of plotting both isotherms snd -
equilibrium curves,

Carbon dioxide applied in the measurements was produced
from dry ice, and had a purity of 98=99 per cent. Acetylene
of an average purlty of 95«96 per cent was taien from s flaske

avalyzed ’

Carbon dioxide was doteimimed in cn Orsat appsratus by

. sbsorption in EOH of 33 per cente. Acetyleno xmx analysis was

also carried out in an Orsat apparatus, with basic mercuro=
eyanide solution as absorption 1iquide. Analysis of/cu'bon-
dioxide = acetylene mXtures cannot be effeci:ed in an Opsat
appuratns with acouracy, as alsg aeetylene is aBisorbed in the

Q38 droyicl Selutt
Po* mmbmm%avbon dioxide was therofore determined aee

1ime
parately tn-part—of—the—semple by mesns of sodum oarbenebo}
“dan other .
'here no acetylene 48 rotained at all, snd fronm wer

o#-ﬂve sitple the total quantity o§ carbon dioxi.de & -l»
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$ ucotylenn 78° ragcure?! in N Orstt 'pparatuse

DrQ'anM ty

Plotting tha Isottormge
10 rr of the Apted ani cooled activeted carbon is
welrhed into the ednorber ani the ultrathermostat is connested.
By moans ~f the ul! rathermostat, the tempereture of the ao=
tiv.tei carbon is8 meintainai oon tent during the experiments
with an acouracy of : 0 = G 5 C. Acetylene or ocarbon dioxide
is chenw;;!‘:!::d- {nto buret /1/ of 100 ml oupacity, and the
volume 18 recorded, The eppsratus 1s operated at constant,
atmospheric, pressure ani the individusl points of the 1go=
awrasured.
therm are obtained by mixins the gas mpighed in with hydrogen
in different proportions, «nd the hydrogen = acetylene, o®
hydrogen = carbon dioxide wixture 1s then passed through the
adgorber, Hydrogen adsorption being negligible, 1t does not
ocsuse consldersble {nscourscy when plotting the {sotherm,.
Before starting the gas f1ow, the adsorber 15 evacuated
with a vecuum pump by getting the three way cock, in order to
\\%mva the adsorbed sir. At the seme time the appsratus is

controlled for leakages. If the apparatus m‘impervioua to

after .
gas, the vacuuwm pumd doos not deliver air ufpoan evacuating the

adsorbed air,
The dead space of the spparstus mst be kmown for the
purpose of ecalculating the adsorbed gas volumes, Determination
of the dead space 18 carried out by means of hydrogen gas’ |

weasure
which has been mghod tnto buret /2/. After evacuating the
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2f v 12al 8 are is ttpgstly pilvan by the jecrease of
rvdricen oo ety fhe alrorbel nvlrogen juantities
hata, noplicinla, ho 1 rgast javiatio 17 the jaterminstion
of las! "haed hy tvo g ove methol does nnt nxceeld 3=£ perv
cavtr c+ 15 adadeoa. ,umntities, even in Lhe REER Tange of
smoll - rt'-1 nraA3guUTrAn,
t.otcpmiaatton of inltviiual points of the isotherm 18
affec ol ss unirrie
tipon evacietiag th?® .ir from thr alsorpber, the con=

nection of tre vacuum pump is closed aa® the two burets
openal towuris %10 aisorver, By liftiny the luvel vessel

5¢ baret /1/, cac 2 sloaly transforred into buret /2/,

ani retarnei in'> buret /1/ sgein. This gae fransfer back=
warda 2% ‘orearnla 1° crntinued as lone as the ges volume

in the buret ioes nit gat constant. According to experiments,
oftor 3) minutes, le0. .pproximately 10-15 transfer manie
pul- tioniq, %00 s3uillibrium doee not change perceptibly.
‘catylene, Hr carbon 110xiie ecnntent of the remaining ges

13 qotermined 1n por cent, +ni lmowing the barometer prossure
the pertial prassure of tha gss csn be cslculsted, which in
this case represents ojuilidrium pressure, Enowing the

weoeaues.d
jusntitios of both welighedl in gus uni remyvinier gus, the

x adsorbet Las jusatity'mey bo culculsted tsking into scoount

tnn leai spxzce, ani reducel to normal pressure unl tempere
ature, Tha naxt point of the tsotherm 1s taken from an
acptylene /carbon 1iox!le/ = hydrogen mixture of different

composition.
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Tha 1sotheran for acetylenn snd curbon d1ioxide taoken at

209C are shown on Fijsure 2.

betvemmmat icw
Plotting- of Bjuilibrium Curvel~

ve mati
J%S%%Tng“kr twn ojuilidbrium curve 13 carried out in a

almil.r vay to trat of the isotherm, Acetylene and carbon
415x14e sre wolphed iInto the buret and no hydrogen dilution
15 apnlied, It 1s mach 2OTO 11ff1cult &0 control the ostabe
1ishmont of ejuilihrium hrre, vn. geparsta exporiments have
been carried out to {nveatigate the problem.

To spnronch thr adsorption equilidbrium, the following
experiments h-va been madete Adsorption of first ecetyleme
and then carbon dioxide, xnd adsorption of first carbon di-

oxide ani then acetylene, end finelly feeding of gcetylene =

the
carbon dioxide mixture. According to our experiments, approxie-

mately 20 transfer manipulstions of about 2 minutes each are
necessary to reach equilibrium. After 10 transfers /abt. 20
minutes/, if gootylene has been fed firat, about 30=50 per
cont lergor vslue 18 obtained thon the sotunal separction
faotor, whereas when sarbor. 1ioxide has been fed first, the
value measured is 30 « 50 per cent smaller, aftor trensfer
manipulotions of 40 minutes, ldenticsl seperation factor
values sre obtsined startin- from both sides, In the osse®

of gaseous mixture feod, 30 minutes fransfer minipulotions
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data show the results of 30 and 40 miﬁutes tranafer mani-
pulstions respectivelye.
Readin - the volume of the gas remainder upon conslusion
of the gas transfer, the acotylene snd carbon dioxide con=
_tent of the equilibrium ges pﬂsse was determined. Taking
into considerstion the dead space, the adsorbed quantities
of each gas have been calculated on the basis of the material
balsnce of the feel gas and the gas pemsinder, and reduced ¥
to normal pressure enl tempersture. B quilibrium meaanromenta
have been carried out at 20, 50 and 90 ¢ to investigate the
acotylene = carbon dioxide equilibriun,‘i.e. the temperature
fﬁnotion of the separation fector & , In all three cases the
tempersture of the adsorbent has been set and maintained
constant by means of an ultrathermostate .

_ Table 1 shows the measured values of the ndsorption of ‘-

acotylene = carbon dioxide mixture at 20 Ce N

° >
Flnal results of equilibrivm messurements at 50 ¢ and

90 C are presented in Table 2.
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Table 2

équilibrium daqta of acetylene = carbon dioxide mixture at
:‘70 snd 90°C reaspectively ani st atmospheric pressure

/735 = '74.’..'mm He sbs./

yc ! xc B o< nosn valwe
o2 2 2

2,764 9,61

0,539 0,773
0,40 0,64
0,372 0,669
0,251 0,481
0,243 0,4€¢

0,099 0,231

0,76 0,902
0,668 0,83
0,438 0,664
0,233 0,452
0,138 0,268

Literature Review and Evalaution of the erinentate

Recently, Lewis, Gilliland, snd co=workers /4/, as well

as Boring end Seorpinskii /5/ heve msde {mportant contribute
o> -

4ons to the study of adsorption equilibriwm, Lewis and co

workers hsve investigated equilibrium relutionships of

hydrocekbon mixtures on activated carbon and silicagel, end

/8/ B.P.Bering, V.V.Serpinskii, Izv,Ak.,Raowk OHN, 6, 997 /19s2/
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heve published over 30 curves of binary gaseous mixtures
The influence of gas composition, tempersture,and pressure
on adsorption equilibrium has been investigated by them.
Disatmilsr to 1iquidevapour equilibrium, the equilibriwm
curve with adsorption enquilibrium has been taken dy them
for a given totel pressure snd constant temperature. The
oxprossion used for the selectivity of adsorption is essen=
_tially the same as the relative volatility, o , well imown
from 4istillation calculationsie

Xo Ya _ . o No
Yo Xaq Yo Na 1/

o x>

where x donotes the mole fraction of the componeunts in the-
adsorbed phase,
y the mole fraction of the components in the gas phaseg

_ & tho component of lesaer adsorbability,’
b the component of higher adsorbability,

B snd § Adenote tho adsorbed quantities from the
Y

‘ mixture /mole/kgr/.

with bimry. mixtures, the valve of the fraction remzins
wnchanged, 1f the/ adsorbed quantities are substitwted in
equetion /1/, inatead of the mole fraction of the substance
to be adgsorbed,

With adsorption, the factor®® is ususlly tormed sopsre
ation rfetor or selectivity coeffioieht. According to expei‘!,-

2, the separation factor e€is practically udo’pend:- N

.

e N
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been conmunicated as to the effects of temperatures .
\

It is 1ndependent: of tho gas compoaition at’ A*gl.m

temperature and pressure, the equation of the oqﬂnibr!.tm
curve will bo similar to the distillation aqnatﬂ.on, moz-

ot X

Uy fx- /&

- 4
X a--of—l/\-}

where y.‘ and x sre tho mole fractions of ‘the <ob!

lower adsorbabllity, in the gas md*

' spectivelye. ) .
tccording to their experimentnl dnta,,

relation holds good for the

ns.xt\u-e’
« (\j°
o
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Bering and Serpinskiil evaluuted their experimental data
also on the basis of egaations /1/ snd /4/, end at the same
time proved their validity. ' i
Prom the mole fraction data of the gas pheso and ade
sorbed phase, represented in Table 1, tho equilibrium curve
may bo constructed, as shosm in Figure 3. In the last row of
the Table, values of ot are given, caloulated from equation
/1/. On the basis of experimentol dats, the value of 'is
practically independent of the gas composition, in fair
_agreement with the experiments of Lowis and co-workors, as
woll ap those of Berins and Serpinskii, The msminmm deviw
otion = of the monn value /3,11/ is 16 per cent, the average

deviation omounts to abt. 10 per cent, This sgreemont seems

to be fair as sgainst the acoumracy of liguidevapour -quutp'%.-.' .

rium measuremenets too. It is to be montioned that smong the " .
o velues calculated by us from the data of vsi'y precise ce
mixture sdsorption experiments of Bering and Serpinskii,

. more than 20 per cent deviation from the uem oan aho be -

\ found, The equilibrium values taken at 50 and 90 0 l!.
also givon in Pigure 3, Hardly any dsts have been published
coverinr the correlstion of the sepzration Leotor lnd tn—

perature, According to most of the 1nvostigctora, tho

creasing tempersture, The mean valu
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o. varilouws teuporctures appear t¢ confirm that the value of
« lecressos somovhet with tomperature ri80.
our exnerimentol data were also rovised on the basis of

equstinn /8/ proved by Lewis and co=wOTkors. According %o

0 L)
this, tn coordinates B /‘N and B /8 the experimental duts

;ro pepresented by & straight 1line, ontting both axes at
anit lengthe. The above plot 18 shown on Figure 4, 1t oan be
gathared from this, that tho oxpermmtal deta’ form & stralight
1ine with fair npwmximtion, and thet the average deviation
amounts to edte = 5 per cent, Bquation /4/ 18 thorefore sulte
_able for renderin” the quentitstive rolations of the adserp~
tion from scetylone=0arbon Atoxide mixture S.nvastisated»by wSe
If equations both /1/ and /a/ are valid, the gas quanti~
tiep adsorded from the mixture may be exprossed as & fm.tion
of the mle fractions of the gas phese and the edsorbed piuao
respeotively.
Eliminating ¥ fpom the two equations, upon the necose

ary aubstitutiona snd redustions wo havete \

Ne Ne 4
NG quol\-%/ e/ .

Na':

Similerly, exproasing I t=

Na N\,°‘ I\""
NGy + = No [\- ol | n/

N.=

- \
‘.Subsbitutihg.into equations /6/ and M/ the partial pres=

gures instéed of the mole fractions, an expliclt expression
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of the partisl adsorption lsotherms is obteinsd. In Pigwre
2, the psrtisl isotherms of scetylene and carbon ajoxide,
cslculated in this meuner, have been plotted with brokem
;1\19, at a prossure of P = 670 mm Hge The value of P 1is
smaller than the atmospheric pressure,.due to inert contamie
nations of the acotylene and carbon dioxide being enriched ‘
in tho eqnilibrium ges phase. It can bo seen from the partial
1sotherms that the sdsorption of both components decreases

in mixture ndsorption. The shape of the isotherm of the

component with higher adsorbability is not vhanged, and

the amount sdsorbed decreases only slightlye The lduojion'
of the component of lesser adsorbabilfty, in this case{that

of the carbon dioxide, decroases considerably, and the .
shape of its pzrtlel isotherm is slso ultered, \

\ Adding equations/8/ snd /7/, the totsl nds.orbed qtu;-
tity, /8/ is obtalined:=
Nz=NotN,= N:::N:Caw' fi-91] /8/
N H*"'Nal““d/ '

For tho purpose of further caloulations, 1t 1s ndvl‘ablt tl

expross the value of N usin¢ theammole fractions of the
substence to be sdsorbed, on the basis of equstion /2/’

Na Ne NE ,
= QPN o Y
N=N " N5x+Na/|'*l I+ [®&-V/X

N

r—

N
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Application of equation /9/ is‘disclosed in Part IV, in
comnection with the oaloculation of the o’hromntographh colum,
Ficure 5 shows the Auriation of the- nduorbed noetylon_e, o
carbon mdnoxide aad total adaorbed qnmtitiea as & ranntiol »
of the acotyleme mole fraction of’ t‘,he squilibrium gas: phuo,
" on the basis of data enumerated in Table 1, The two 1imits
are the quantit:ias sadsorbed from the pure components at tho
total pressure of tho mixture, vie. # P -fc“* + Peoy. l . —/
‘I'he total quantity adsorbad fronm the m!.xtnro 4s- ~boh¢n
the values of the quantities adsorbed from the mc;&:/g_g’
in s pnrg atate, The partial isotherms msy be oonstmtod di-
rectly from the data reprosented in Figurd Se

-

Summary

-—

Tho adsorption equnibrim relations of tho gesaous m%- g’
ure scotylene = carbon dioxide have bsen investigated on nc-
tivated carbon d:‘fasige& NUXIT Ao Tho isothorms of the pru-o
components have first boen taken in a hbor-?.ory spparates
undor dynsmic conditions, The equilibrium curve of the gas -,

" adsorbed substance hes then been taken 4n tho whole mgo“f ot
 gomposition by means of enmining mixtures of varlous Conpllit
fon, Tho fnctor ot 4 used for the characterisation of the abe.
paration, has been found constnt, 1ndepeuiont of ge® GI I uo

" 1tion, which 1a in agreement with literature data. Acco

~ to eqniubrim mossurements at vn-ious temperntu-u, mtqr 0'- -

aome'}p.t d.ec”ranes with momnahg temperature, -
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