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1. _ My invention relates to -tha gatalyiic

2., synthesis of methnanol by the intarastion of hydrogen and

E. osarkon oxides at eleveted teamparstures and preaagured. .

4, Mora pariioulariy, my lavacsiion previfes s proceap for :

B, methasnol pfcduction wheraby the gasas to he resched aru;'
i #. maintained in g pure forTm.
7. It 18 now well knowa that when mixfzres of

4. hpdrogen snd narbon oxides (oarbon monoxlde, ssrbon ‘

8, d{iozide, or mixturss trereof), the nydrogen preferably

13, halng prepsnt in volumstrlc sxoess over tha carbon

1l. oxides, are pasaad over hented esbalyble agenbe ai

18, pragaurag in exasess of H0 atmoephereae snd aﬁ tampa -

g 2 ot 2 2

18, aturag 1ln exzsesga ol 280° G., the gazea raach toform

Ca : : |
14, mathsnel. When the carbon oxide employed iz pure. carbon .

SR

15. mopoxida, the rezctlon progeeds 1n agoordanoes witﬁ the
18, followlng simpla agquabtiocmis
17, B == o of

04 M, 3

- minTi=

‘18, " - When ecsrbon diczlde iz emploeyed tha reaotion

1 19, presumably cocurs lh two asftaps, thue:-

LT,

2. . .00, fH, .3 04H0 i ;
| a.l_, . oo £ A, o7 G0N -
| 28, . Whila verious lnert gasses such a9 methane and

CE. ﬁitrﬁgen'ara ordlnsrlily regarded as non-injuricna, and
24. &gnanog Solersble by itha rexotlon, 1t 1s well known that
‘B5, very small smounts af gertain other aubstancea are

185, prlaznous to the natalyaﬁs employed, & mar§uataly:u

B7, vwariond undesirabla Bida resablong.

-;EE.' ' Buskh impurities may orlgztasta in at laaat.

189, tpree waysi- they way be present in the gregspus miwtore

i %0. anberlng the resetion; lLhay may be formed by the rna.atiép;f
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Y, or they msy be fornsd by the gradugl desompozltion of

ﬁ” " B. &ha apperavny emelopsd.
a, fmeng these undesirsbles impuritlss are

4, inoluded Yhe followlng:— volabile carbonyla of nlagel
E. and iron which may be formed by the interaotlion of the
5. hot carhﬁn cridee with 3he appsratud; osil vapore from
7. the conpredsing mpparesis; waber vapor remainisg in thei
8. reclrgulated gaa gfter the sondsngation of the formed
g, methancl; amine compounds which may be initially pr&aanﬁ
16, in the gmaes, or may be formed by tha gatalytle lnter-

i 1l. ecTion of hydrogen with traces of nitrogen present in :

E 12, the gassows mizturs; mad volaiile sulfur =nd arasnle

i
i 13. compoundsg, |
1

FOFRPRS
[
[

] Zvan Lf 8 gun wixture of axtremaly high purliy

1E. i# initially supslied %o the progess, lmpuritiea are

'_J
Lk
L]

pullt up in $he masnsr 4asoribed, éuring the realraps

17. ‘lavicn of the gﬁaaa throngh the gpprratue.

Sasnti e

i
13, I hava row dlacoversd that tihe injurious sub-

19, @bences present or formsd in the gap mixiura emploFed

20, +for the methencl ‘gynthesis may bs removed in a slmple

T TIL I I TIL T KT e

9. Faghion by meraly Yscrubbing” the geses with liguid

&, -.mathannl, :This method of yurificasion ias extremely
i
2%, advantagaouns simcs it doea not raguirs the nee of extra
. ' i I
2%, chemiosls or of heat, and since 1t may ha opsrated i_
]

26. ander the paps pressurs uoed for the methanol resetlion,

I T e D 2L

#5. &8 2 simple added atep cof tha procoas. ;
ar. I heve Algecvared that when the gag mixbtures |
;

1 B8, ezploysd in the methanol ayutheris are aimply "bubbled

3

2%, through? or "aerntbad™ with liputd metbesnsl undar |

30, elavaied presaura, the undesirable srhetances uunatihﬁt;

:
‘

H
H . :
E FL, ing ceislyst polaoms, ste,, =re disaclved in She meinand

- F -




SO TR

o AN T AR e A gl o e e T

1a.
14,
20.
21,

aa..

2.

B26.
6.

87.
£8..

a8,

.Eﬂ'
Al.

Cforesd into the mein geé flow by meand of the cironp-

Thy methensl may, of courss, ke removed from Ehe prﬂapat
Ty gradual'dralniﬂg, withont 1n aay wey intsrforing with
the main pperation or diminlaning the reastion preaﬂnri.
L “urther advantage of sush s method of
puriFiagtion llea in the fact that, aimoe cinly vhe end-
produot of tna reackion -l.s. methencl - ila employed
in the prensssa, thers 1s no poasibllity ol unntaminath;
ing %1% ges mixiurs with forelgn substanpces. It ahﬂul@
furtaer ba noted Shet aiaoee the amount of lppurivies '
initially pressnt in the ges mixturs or formad during
the rezntion 1lsg indeed EMali, the uga of zoma of the
matrancl formed in the procamz sz the puriflsstion
medivme doas nob render 14 "impuré“ updar ordingry _
sndustrisl atanderds and 1t mey therafore be ﬁarketaﬂ é

Withont any treatment o remove The dlssclved impuritlem

Az illustrative of ona convenient method of g
pariﬂrming_thﬂ propega of my inventien, dlsocloeed ahav%.
Fig. 1 of fhe Drawing is dlsplayed. Ths ﬂral}ng. ;;
digclogpes in ar;aa—aautian 2 iypicel gpperatus fur'ﬁha!

produntlon of sypothetic methanoel, Fogether with memna

for performing my purifissblon process.

A ghomn fn the drawing The Muke-up gae,
whioh oonaisty of the mixturs of hydrogen and carben
nxldes suppllisd te ihe proceas, enters nndez eiavata&
prasnuré throuzh a pipa pasaing §onoward Shrough fhe
M5thanol Berubber, Juat prlor bto Lfte antyanes inie

the Mathanol Serubber the freah or mske-up gedg ia

ponhined with residmal pas which has alrasdy bean

alranlated over. the cgtelyatb, said rasidusl g5 halng

lgting pump, Zhe eoobined gemzez paga through a plpe
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1. dowtmward wo the hctﬁom of the Serubbar and then rises
2, npward throuwh she Fizuid wethanol shomn bherein, In
2, the svecific structers ghown in the drawlng, the gas la
¢, wnrokeh up 1nto gmal] gtresme of bubblas by means of the
8. boiliag platas énﬂ capd shown Ln the Serubbar. Turiag .
8. ifa passags through the scrubher Ske gaa la freed from ;
7. dmpuritias. DPhne gas collectiog in the top of the
8. Sorabber peasas io the Haab Exahangai- ga ahomn In the
7 9. fGrawing. :
ﬁ 10. In papaing thruugﬂ the santral paspage of #hal
1l. HEeat Exchsnger the gga iz heatad, by Thermel contaot

12. through fthe Exshangsr wall, with hot gases dlacherged

A R e =

1
1%. from tha Convarter. From the Heat Exchanger tha gases i

e

i 4. pasi downward o the Oonverier, first moving through .

=
=]

the apnnlar apacs befween the Converisr wall aﬁﬂ tha ;
E 16, #Hstalyat Chamber wall, ihan upward through & purifier
merg mid finglly in coputeet with the Egtalyﬂt. whara th

I
|

3I$4 reactlon ocours.

[PUS R N - . SR

0. The required dagrea aof haest in the Eaﬂvarfar

g B0.  and Catalyat 19 malstelasd, parbdly by the heat of

reaztlon, end partly by tha slactrical hemiing olements

fr-)
=

i 8E, shown i1 'thé. dvawing.
B3, From iha egtelyat chamber the hot, sethrool-

Ei. conbainliag, gasss rise upward and pess tarough the
£#5. outside seebion of the Heat Exchanger whare mogt of the
| A6 hea¥ la removed. “he gased than psss downward through

I
[l
EET? a ocondenssxr which #erves Fo ligulfy the contglned

B9. oo and romeing in the Jegeiver. Yne Begeivalr mey ba

1areroua

|
|
28, mathanol, and the liguld sspsratea from the residasi
’ |
i

30. fitted with a boiling pleis with caps, aa Showa, Lo
8l. prevenli liguid snirainmant. Ths realduvsl gasm pmasae E

B8, uptard out of the Hecelvar and hzak %o tha Cironliaiing i
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2a.

}la rembvad and’a fresh aupply afded,
Liquiﬁ ﬂirwulating Eumpi-uhu draln linn oh thl Nathenol|

-mperatud at - apaad proporiionate to the rate ﬂf

depouition of methanel in the Heoeliver. In bhig manner
. ¥
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Bump, thuag complstiag the cirenlt.

whe Tlgaid Glrewlabting Pump, shown on the

" Arewing as interpossd tatweesn the Mathanol Reoseiver and

the Methanol Horukber, Lla smployed to trapdfer 1iguid
mathansl frem the formar to the latter. Thig pusp, or
s 8imilar davice, 1e regulred t¢ scecmpllah the traﬂaja?
on secount of a alight Aifference in pressura betwesn
tha different parts of the oloeed sysiem, Thim pruBHErP
diffarenos, whioh 18 caussd by the regtatanne bo gai
flow cscmaipned Ty Irietion ipn the pipe lirnas and
partieularl# the reslatanss to flow which is prgpéntﬂﬂ§
by the gatalpat, ia @ PEr e ome hy tha Eirenlating Fomg, -

1
1
i
1
r
H
"
4
H
H

In the np&ration of uhﬂ prooepe in auﬂnrﬂanal

:l'u'.

litn £ e draﬂing, the Liguld Eirnulatiﬂg Paup may hl

T

-aparatqd sithar intermittentiy or contimmowaly. In ﬁﬁqis'

page of in#armittant oparasian, the Methanol Serubher
ig £111s4 with mefharol and %he athlj TR 13'ﬁtnpb§l.
Tha mathanﬂi formad lh tha prﬁuﬂas oollaots in ﬁhqk

Mathanol Baoelver and. is conbinuouely removed by the

drain Ehnwh.: ?ariudicallp, the methencl in tht.narubhtr-p '
In thu gses of Lhu uantinunua apuratiun uf tha _r

" Raceiver 15 hapt ghut aaf the Lignid Eiraulating anp im-

- all of- tha wsthsnol produced pasnes through thn_quuiﬂi
1

firgulating Fump and the Methanol Borubber, leaving fht%

‘progess through the dreln in the bottom of tﬁn-suxubhar; )

Ef the latter system of pperation im ampluyiil

s glight wvarimpbion in the mathod ef gorubtieg the gaﬂl!!
i mdvantageoud. ;. Inatead of mainisinlinpg the laval of

-5 -

. |
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22,
RE.

T
| a8,
BB,

47.
ag.

#9,
20,
-1,

' msn»i@neﬂ 1ﬂ the gpagifioation max aonalat of anppar

" act a% a sort =f gés filéer and tp Sdavompore any-trnual

“tack ﬂith the aatalyst.

.preferrad smbodiment of my invention I choouss %o Bmyiarf'

purity of the resching gases a% the time they some in

2382581

mothanol in he Sorwbbar abt the highk peint indicafted

in the drawing, it mey better be reduced to a lower
level - aboubt st of the lowest boiling plase showd,
The Sorubber mey ther be #illed with Baschig rings or
gimlilar tower packling maberiel, and too Llguid methanol_
gupplisd te the top of Gha Eerybbar by the Llgald

Bireulating Pump may he #prayed down over the packing,

gcontansing with the geses in tho form of g miat o of
fipne stragmz, rather than in the crdinery liguid phaaa.?
Yy process la in no way dapendsnt on the mae :
of g Epécifiﬂ oasalyat. In genaral, azny oabtalyed auii—é
mhle for spntheila methanol preduciion msy be eamployad é
i1a the provess, thes4 catelyats crdlnarily consiating ni
pixtures of matellis oxides such a3 are dessribed, for I
examplu, in United States Patsnts 1,563,559 and 1, EOE 64!
gnd in English Patantazﬂag,Tlé and £%9,%1b6.

'Ths Purifier masa Bhown in-tha drawlag nni .-

turniuga or.aetestes fibsr, ur ind&ad* ot anma ﬂf thﬂ {a 3

F

‘oatalyat umpl@gad in the raactiun- A - funntian ia tu P

af mﬂtalliﬂ uarhﬂnyiﬂ whlek might othermise come in eun-'

|
When ny iovention la amplayﬂﬂ in tha- arn$h531! :
of mataanul. She use of 3 Purifier mame 18 no longexr “_52
ateolutely mecegmery. If not employwd, the nagtion of
tha ﬁnnﬂartﬂr ghown e anntniniﬁé it may aither b laf®

empty or may be £illad with aatalyst. However in the

the Purifier mass aa an gdditiopal eafegnerd fo the
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‘ooutact with §ba oatalyst,

i .
) I'!:p'_-ingantinn lg aspsble of biamg praokticed in

many types of appavasus, and 1% ia ahv;nus thnot nan- _

ipulative vuriationa may e infsrﬂﬂuueﬂ without ﬁaparting
“from ihe apirit ’charaof.

Por sxswple, whils I have shown tho use of ha

lguid methenol formed in the process =3 the turifying

madinm for the 1nueming geasa, i% ly obvienz that the

nurificat‘on of The goges might be asoooolished by
gontanting them with 1liquid methancl in 4 sorubblng

Aystan sobirely separate from the onbalytlo jrocsse., . 3 o

s

. .-1?# .

3 ' A

Finreii



S A R e AR R

12,

13,
.14,
| 18,
. 1.
Ly,
| 18.

19,

Bl.
2.
R,

- 88.

24.
25,
a5,

.gf;:

2
29.
20.,.
B,
38,

s

A

-

vy e

hﬂaw.haéiég ;uii}'§:éerihad my lnvention, I
glain the £a)llowing e new and novel:-

1. In Vhe proaﬁaa of wmanufsaturing matianol
by the intargetlon of hydrogen and sarbon oxides in the
pregance of a aataiyﬁt and wnder the inflnence of _
glavatad preagsure and tamperglure, The atep of ramesving
impuritiss from the gaess b7 confaoling them w;th 1iqui§
mathgnol, . 'i
B, 1In the proosss of memfacturiog methanol
by the inferactlon of hydrogen and carbon oxldes in thai
oreaenss of m cotalyat and under the influepce of '

alovated preazuwre and Eemporature, the atep of ramuving:

impuritiss from the zases by contaoking them with iignola

- ma tj:a;ﬁol prior to the methanel-predusing reaction,

3. In the proosss of mamtastnring methanal h;r
the"iﬂt:e"raéfinn of hydérogen and ri:arhon oxldes in the
ﬁrasaﬁhé-qf a aatelyat aﬂﬁ undar'th; 1oflpence of
alevatad prezeure asnd tamperﬁtﬁré, the step of remowing
impuritiey from the games by ’cu:rnﬁaating them wlith 1lgwld
mathanol under alsvatad pressure prior Lo the mathanol~

produsing reacilon.

TR

el
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1. 4, In ihe proceas of manufacturing methenol
2. by the infersction of bydroges and carbos oxides In -
2, pragance of a gatalyst and under the influancae al

4. alevatnd bempereiurs ani vresgure, -he sfesp of combinlng
§. the gasss rafdaining unrezebed, after g wrior paﬂﬂagﬁ

4. therecf in oontazob wlth the cabelyat, wlth fresh gas, a@ﬂ
%, rapoving impuriiles Zrem the mixed gasea by goabanting é
" B, them with liguld methenol.
9. 5, Tn the process of mpmufacturing methanol |
10. by the ipbarsctlon of hydrogss and carbon oxldss in thai

11, vprasspoe of & gatalyst sond apder the lnfluaence of

P
fre]

slevaied Yempersture and pressure, the atep of numhiniﬂg

the gaseg remsinlog ﬁnraaataﬂ, after g prior padange

&

14. thareo? in oontmot Witk the catalyat, with frash gea,

1. and removing irpurities from the mixed gases by 2en-

_ 154: tuobing them with ligeid methepnol prior to thelr uantaﬁh=-
."{-ify Witk the aata*yaﬁ . ' : “.f - L
'1 ‘18, §. In the progass of manuia{:turing m’ﬁhaml 1:pf
. 18,  ths lpberactlon of hpdrogen and carbon oxidas in the
-.;Eﬁk ﬁraaaﬁaa'ﬂf'ﬁ eatalyet and under toe Influenos ol _
Jélg nlﬂva»a%/pr&asura and tempsraturs, 3he g%ep of aontaot-.
22}_ ing ths formed metqanul during 1i%a ramnval fram thﬂ

: 25;_|pracsas with tha inunm*ng Zgsas,- I - |
E,gﬁ;. ) '?...1 procssa for the produetion of ayuthntin?
ﬁ;@;;'mﬁthanﬂL by tha inﬁaractien of hydrogen ani ogrbom ox~
.}:jﬂﬁ,"idaa atb. al&tated praggura whloh comprizea pazsing tha
' .:_'--'-__;;t.'?'. .- ga.saa in aan_mct with liguid mnthanul nndar PreRAGTY,
_;%Et' hegting tha gedes ty tnermal conbact With the hot gamsa;. .
-.ﬁai frbm the. resction, sontacting the gawas with a'hantnd

- Eﬁ; -uatalyat tm praﬂuue wethanol, nooling bea raaaﬁuﬂ FELLL]

B, avd ramsving ihe formad meuhanol tharefrum uumhining

I 38, the Tesldusl gma with fragh geaa, and repeghiing the

23, . oycle.
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Heat Exchanger

Make up gas
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