I
CTRC - Paccnl - 4572306 Page 1 of 2

Canada

BHE O S Canada

Strategis Inclex:

imﬂi_ﬁiﬁf@t‘_ﬂﬁ AT IO AL RN

A2 - 110FAT
{1i] CA 437250

12y Parent:

r2) CONVERSION OF CARBONACEOUS M A'TERIALS
(543 CONYERSION DT MATIERTES CARBOM EES

JOHN . KALRACH (Mo Available)
AYDROCARBON RESEARCI

T e (Coumbny):

(733 Crene: {Countoyy
(711 Apitan [Country):

PR
R

Oct. [4. 1952

£45}

(241 Dl uoun .
(221 Capadisn Clpss SOFCE 48737

{51% inlermariond? s FCE MNiA

Pemmegt AT B :
Pooma Cpoperation Tombe 0T R

O3 Adaestion peieey dezs: None

MNiA
Conknown

ToAGAS Show 0 rlalicas

#3% Nyie: 13ata on sbsiracts and claima is shown in the official language in which it was sybrivited.

WView or onsmload [mnases

. Ciorver Pape ltyage

~
Abamacre image

-
Y Clanms Tmane

=
.

Tisclosures Timage

O
Lhawings Ttrape

hiipzfpatents ] i wo.cadderailsTpuleni_sumber=a37234 Elomgusue=Ch_CA 1902



Al

ATt R R

SR

hesl carhonization, and the further aisadvantage of the car-

B e T e

487256

ﬁ Thia inventlon relates to the cerbociizeticn snd
I )
”g&sific&tiuﬂ of solld cerbopecspus materials such &8 ooel,

il
ipll snele, lignite, and the like te produce fuel gazes of

ireletively nigh heating veluea.
l The prior art relating ©o the production of fuel

gases from coml isg replete with dlverse proceasses. LHowever,

a1) of zuch prooesgses fall loto two general clagssz,nomely,
; 2

the cheaper processes produttive of fuel pased of relatlvely !
Low falerifie wslos suoh 83 producelr gas, sad the nors Cob-

Iplioeted prooesses produstive of fwel gases of higher ecalor- |

10 vulue bt too errensive e prsotles) epplilcsdion. One
f the latest vroposals in this art involves the processing
Er the ope) by geperate verbonlzation aand geslilestlon stens,
the ooal being earbonlzed by kot coke from the subsequent :
Eiaifiuatinn step, whereln s part of the coke l2 oxidlzed 4o

|

‘pereture for the recycle. However, thls process has the dizg-

Ing the remeindsr of the messy to & saifleclenitly nlgh teme

paventuge of Tequiring the recyollng of a largs atrasm of

hot ooke or other heat carrier to previde she heat for the

i onizing end gesliying tamparuture'héiﬁg_aapandant varleblesz,
PDntrDll&bla only %o & limited extent and meterlially in-
%luencad by the ratic of recysle ooke to fresh coal or a
Jumﬁramisa vetween deaired condlitlons in the two steps.

In improving ovar the grior art, the present invens

Fion hag ng a mzjor object the srovisicn of & povel eoTboniza-

ion =snd gasiflention prosesa wharein the heat requlred for
erbonization 12 generated 1n sitn by hydrogenailon of the

terlial within tiee carbonlzation zone under predesermined

reasure end temperziure conditlohs, no oysllag or Lsogcidng
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i of hot ooke or wiher heat carrlier beibng requised.

|
1
: Another ohject of the inventicn is the provlaion
1

]uf & mavel proosag whersin the carbonization of the material |

| 1a aogomplished with aimmlteneows hydrogensetlon, the gusedius
P troduets of the carbonizetion end the hydrogemetlion Torming |
;a fuel gaz of a relatlvely high calerific value.

A further objest of the inventicn is &¢ srovide
& novel process whereln the carbenization of tae nateliel is

effected slong with hyirogenatlon, the products of the aver-

all operatlan bheing procszszed in & manner to supply b
stantiaily a1l the hydrogen requlrements for the process. i
]
Other objects ané adventages of the inventlon wllil'

be apparsnt from the follewlang deseription zad oleims taken

i
W’
e

in copnection with the sgcompanying drawing whereln:

Fig, 1 i3 » dlagrammetic showing of a process lllug-

T B

treting & preferred application of the -Invemtion,

Fig., 2 lilustrates. a modifisd process embodying
the inventlan,

In ite broader aapéct, tis pregent inventicm 1s

ARe T PR ST RTHER RCLI

diraoied to the gerbonlzatlion =nd gazificetien of = solid
carbonacesus meteriel in partleles of Télati?ely_fina slzasa,
capable of belng fluldized, by contacting the fresh matarial
l_ in the fluiﬂiz?ﬂ phegas wlth bydrogen or a hydrogen-contazinlog
v . gas Lo affacﬁjfha hydrogenaticon cof materlal in thh carhonlze—
$ioh zone with the generation of Dest, the removel of the
volatiles and the formation of ooke; ths sub§EQuant uxiﬂﬁtian
oﬁ gagification of the coke in the fluidized phase; snd the
@ .ﬁéleﬁtion and combination of constituents of the gaszeous !
: products from both oper&tiona to prd&uﬁé g final fuel gez of
‘hijgh colorifie opntent. More ﬂp&ﬂil{'iﬂﬂily, the inwventlon

sontemplates tihe suppiying of the heat reguirements for the |
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icarbonizatiun by the exothermie hyirogenatlon, end the pro-

fuetlon of the hydrogen regquiremsnts in comnectlon with the

preparation or separatlon of the cxygen for ths gasiflcmtion

Letep, the cownts of the gdsaa being thus hrought down o

Referrlng to Flg, 1, the uﬁﬁaratus shown thereln
in dlagremnatis fasshilon includes a feed hopper 11, & opmbloed
!cﬁrhnnizatian—hydrugenatinn reactor 12, a tar and ligﬁt [va i}
irecovery mwnit 13, & geasification reactor 14, and & comblned
iorygen and hydrogen seperstion unit 15. Suitables commectlons
end auxiliary spparoatus ke QBsaribed later in commecticn with
‘the memner uf.cparation &% the apparatad.

In carrying cut the prqcaas,'cual in finely divided
Torm and caﬁable of belpg. fluidized by = gasecus nmedium ia
tei from hopper 11 into o line 156 earrying hydrogen or a
hydrogen-rich gas at a ﬂufficientaialﬁuity to carry the coal
1nta resctor 12 and maintualn the cual partiulas therein in

& fluidizad, ehulliant mass having the spbearance of & bniling
liguid. The cozl particlas aTe prafar&hly less then i0-80
mesh in aiza, 40«50 per gent therscy being 200 mesh or ameller]
tha'fluiﬁizing medlom belng introﬁuaaﬁ 8t g rate such that
ite zete of flow im the resctor ia ln the order of about
0.,5-3.0 fegt per second.

The hydrogen and the contents ol reesctor 12 are
cauged to renot axnthermicailar_, the finidizing aotion en- J
suring e¥cellent ocomtaot between the gﬁs and the particlea;
Am the seme time, distillation iakes placs wierein tha Tole-
tile:materlial is driven from the coal and undar the rrevailing

resmcilon comdltions thare 1z 1litle or oo tendency for tha

yolatiles to become cracked or degraded as ls the uEusl ocnse
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|| the metbans productlion 1s relatively low,

'_ g&sanua praﬁuats exlting thraugh 1line 2. The latber, in-

. mixtura.' Praferably the gasiflaatiuﬂ ra&ﬂtiﬂﬂ ia cnnduuta&
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in conventional sarbonlsatlon prooesses. Furthermore, msthanJ

iz generated by the hyﬂruganation repntion 20 that the proe=

‘duct geses are further surdohed in hydrscarbim content. The
gistiiletion is releptively fast compered wlth the ﬁyﬂrngena-
tiem reaction, the rate of fead beiﬁg aﬁoh that Enly B amell
l~1mr1: of the solld oerben has tlme to Tesot with the bydrogen !
But. that part being adeguets £o provide the hest requirsd rori
the diatillatlon. Therefors, exnose cakg-is-tranafarfsd to
the gesificetion chamber l4. The raeies of feed to the reaston
1z sre ocontrolled 30 thab éha hamparature therein iz 1o the

renge of 1000° to L500°F., ihe prassurs bslung in the rangs of
300 to 750 pownds per squere inch geuge. At lower {emperaturs

A ayalnﬁa separstor 17, conuscted %o the reactor 13
by linss. 1€ end 19, serves io saparﬁfé'antrainad sollds from

the reautian gﬁSEB and 0 Teturn then to the rﬂactnr, the

‘oluding méthane, hyarogen, carbem mﬂnnxiﬂu, 1ight oil, tar -
and hrﬂxﬂgen ‘mulfide pags. thruugh ‘4 ligquid recovery ault 13
wharain tar, light oll and other liquiﬂ gongtituents ere
.sgpara#eﬂ from ths reastion gﬂsﬂa. The separated gas mix-
t'_'t.ura 1s teken off thirough line 2. ’ B

floke iz takan from sdjeesnt the bottom of reactor .
‘12 by line 25 and fé& into a stresm of an uxygan-oahtaiﬁing
gas Ep&ﬁferaﬁly not"lass than 95 per eont oxygen) in lime 26,
'uaually supplemnatad with staam. Tha coka partiules ara
thgs tranapurtaﬂ to and,rluidizﬁu in reactor 1, the steam

end oxygen raacting with thﬂ ‘06k8 Lo fnrm the dosired zaaepus

‘at a temparature In the reoge of lhﬂﬁﬁ tu ZLO00°F. and & i




5:":
&

LY
e

[
i
-

WRT I BT AR, BT T

.EE | 4872586

wPrasaura in the rengs of atoospheric to 00 pounds per squara:
|1nan gsuge. ‘lhe proportion of steam and oxygen to bhe coké i
can be veried ln well-known meomer o very the composition of
the prn&ﬁct geg. Thus, synthaezis g=s eonalsting essenitially
of one part of carbon monexide o twoe nurts of hydrogen lfon
syathesis of hydrooculbons, oXygeneted émmpaunds or the like

can be prepared, the gas beiug taken off through = line 27

snd pasaed to a syﬁthﬂais reactor or storage facilitigs, Othemr-
wlse, the gos mey flow through line 22 and mix with the gae
in line 24 o provide a fuel g5 of desired charecteristics. !
The geseous products mey alan be doﬁveyﬂﬂ through
line o2& tu @ low tempsratura seperation mult 15 whersin the
sarbon monoxlde mnd hydrogen ars sapﬁ:iﬁaﬂ, the .garbon mWono-
{xide leaving through lina.zg. The latier stresm By flowing
tnruugﬁ_.line 204 mey by mixed with the "gﬁa in lins 24 to Porm
lin line 31 e fuel gas with = heating ‘value of 560 %o 350 BTU
per cublie foot. Thig rélati?elr higniﬁehfing?value 13 se-
fl pared without the aooeasity of high tamperaturé geTburation
-ur.yha use of & Fischer-type aynthégia'unlt4 Freferably tite
lew temperature separation unit 15 i of & type wherein the

H

gtapa of sapar&tiﬁg orygen from alr enterlng through line 32

{and separating hydrsgen from the proéuct gases in line 28 are
socompllsped in a aingle goordinated unlt; the oxyeen being
fed through line 33 to line 26 and the hydrogen shromgh line
34, to line.ld. Viater and carbeon. dioxlés are remsved thrpugh
iime 35. If deaired, the gas'sépar&tfhns cun be accompllihed
in gapa;atﬁ ﬁgits. _' . _n

o Fig. 2 1llustrates a modiffcatlon of the invention
[ wherein the feed hoppsr 11, & cumhiﬁ;d:dé:banization and hy-
’ﬂﬁéggnatinn vesator 41 mmd & gaaifioation Tegetor L2 ale &=

Tenged in vertiecsl relatlon, the Tednining ocmponente of the

1
o
1
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T i|gyaten being the same 88 shown in Flg. 1, llke referencs
. ich&rﬂctﬂra being applied thersic. Thh'ucal, in a finely
iadvided form gapehle of bolng fluldized, Is fed through lins

43 inte reactor L1, the hyﬂrngan-cuntnihing gae being Intro-
5 ' ijduced et the bottom of the reactor thr¥ough line 34 and re- ’
acting with the fluidized ccontents in the same manner ae
degeribed in copnection with Fig, 1. The goseous producis
;ﬂra removed tirough lloea 12 snd 21 end processed as glready
dagoribed. The ooke 1ia cenduataﬁ through line & 1nto re--
antol 42 fDr.gaaifiGation Uy its reaction with oxyesn and
atesm charged through line 25, the gaééaus pfnﬁucts belng

procesdad as elready degerlibed. This prrangemsnt possesscs

the advantsgs that the écal end ite soplid residue feollow &

%; vertical path, the flow thereof belng accomplished through

;" larawity, o -

%ﬁ In both Figs. 1 eng 2, ash 15 removad at convenlent
%h muints, sultable lines thersfor being shown. Tn view of the :
E_ mﬂlaxively high_preasurqs-emplnjaa &t Zome stages in the proa-
b

loess, 1t Iz to be understood that suitable velve controlled

R ey T

gealts will bLe used wherever necessary in acoordance with well

it

ewn englnsering practloe.

It will be ndtéd;gﬁrsin'tﬁaffiq ia unnaaasﬁary £
racycle 5 guantity of coka ﬁﬁ liles hegt aﬁﬁfier to supply the
E.' C : heq? rar tha uarhuuizatinn, the heat requiramants theralfor
Wwith the produstion of denlreble Zea praducts haing aacured
i '  :_'bw oontroiled hyﬂrnganatinn within the.parbmniaation E0N8 .,
..ﬁﬁditiunally:thé'aarhﬂnizing_and gaaif?ing-stsps are entirely
independent, ithers haiﬂé oo reoycle uf:cpkﬂ or other hesh

uech a2 hest end preagHuGre.

.4rarriar tharahetﬁaun dlotating any relation in sush éoriditions
k=l
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The retarémticn of the hydrogemation by carhon
monoxide in the earbonlzing step is aveldsd or materially

bminimized by recyoling to the carboaizatiom zone hydrogen

subatantially frea of carbon woporide apd exesllent controls
: .

Euver the verioua sterps and the flasl products ars obieined,
those eontrols pelng avallable to inp end that the degrees cf

sarbenizetion end gerelfiesiicn end the pheracteriztics of the

final jproducts sen be widely snd easily varied. d

Whila coal bos been deserdibed hersin by way of E
oxample as the Tfeed materiel, it 18 to be understecd thet any
garhonacgeous materiel having velatiiizable constituents =md
lleaving a solid garbon-oontaining resides cen bes slmilerly
>procesaaﬂ. The term "carbonacecus materlsl® as used hersin

end In the aﬁpenﬁad olalms is intended to dafine such feed

pateriels. The processing of sueh mﬂfariala 68 oll shales

having & relﬁtivaly high content of inert matsrisl is alao
contemplated since such inert materlal czm ke removed 1n the

grme menner a3 ash.

Obvlouely, meny modifiscatlons and variations of the
javention as above set forth mey be mede without departing
from the spirit and scope bherecf. Tor lnatencs, & coll 23
or equivalent heat oxchanger may be pleced in eny of the
resctors &8 ohown in reastor li to make stesm end thus Te=
! aover 1o wseful form exoess hest generated wlihin the reactor,
Also, the frash coal or like feed miberial may e partially
preheated, for ingtsnee, by heat exchénée with hot producst
| zeses, Only such limitations should be impossd on the lnven-

tion &3 &re lodicated in the sppended olainms,
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gagificetlion sone with cxygen-containing gas and stesn &0

_cnmminuted Torm while mointained az . a fluldized bed with

garbonizasion zone, withdrawing carbon-containing residus

 from pald carbonization zone and reacting said residue in a

_hydrogen from said mixture, passing said hydrogen &e the

. with said selid carbenaceous material,. and adwixing carben

golid carbomaceous material 18 ceal.

| omygzen-containing gas contains net less than 35 per cent

S OXYSen.
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Tha pmbodiments of the invenuden in which an ax-
clusive properby or privilege 13 clalmed are defined as

Tollows:

“

1. & process for producing fusl gas of high heating
value from & solid carbonacsous materdsl haviug volarilizable
constituenss which comprises simultzneously hydrogenating and

carbonizing awtogencusly said solid carbonaceous matdrial in

hydrogen substantially free from carben monexide at & pressurg
in the range of from about 300 Lo ekout 750 wounds per sguare
jach zauge and at a temperuture within the range of from
abous 1000 ¢ about 1500°F. in a carbonizaticon sone, dla-

charging gagepus product comprising hydrosarbons Irom sald

produce a mixture of carbon monoxide and hydrogen, separating
carbonleation Sone as bhe aource of'hydrogen for reaction
menoxide separated from said alxture of hydrogen and carben

monoxide with gaseous product Trom the earhenizatien zZone to

prodiuce a fuel gas of relatively hiﬁh"héating value,

2. A progess as defined in claim 1 wherain said

1, A process as defined in elainm 1 wherein said

T
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4s 4 process as defined in claim 1 wherein the
hydrogen and carPon moncxide arc separated hy low temparaturs}

Fragtional Aistillatian.

5, & proecess as defined in claim 1 whersin the
gazificasion sene iz operated at a pressura within the range
af from about atmospheric to about 300 pounds per square inch

2auEe. y
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Clerpified m.i;re fhe drawings referved o
it the specification kersinte anexed.
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