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" Tho, prowing importanse of low tumporoture cbrbons .

1zaticn of fuels hos edussd seins attention to boe dircetoed tic-

wards the retignal} sfillsatlon of Lbhe carponizsed prodest Kooim

fa gzoli-~apks, Gpart from ites wsc 48 &5 snokeleas domestdin Dasl,

the pelloo combuatibls spropertivs of Lhis malorlal hawe
gives 1lse bo various suggsetliong for 1fs ewployment in ;nduatry¢

Thuz ik has Seon swggestsd Lo ewmpley 2emi-cokt in pulvefisad

el fumeecas, ond it has also b:'u-':n proposcd B0 mhlods p:'o:mcﬁr

gag or Witer ghis frop if. Howeweo, Cfor tila lotter LI A8
nrdinary seml-ocols cahlikits the sotable disadvenbage thut 1ta
rhyaiorl, forn dess not soit the 1_1$uéll. type of watoer gas npparatus,
which demands = fﬂivl;r uniform ump coke, tdnd further when the

O [
Vo :'Elltwr g_;as is %o ba uscn Ge Gosoursa of hyfjrogen, Da, for cxemply -

1 in thg t:as'f, c:-i‘ ammqnm synthoesis) tns hvdrocelrbans pmducul from
© bt .‘]Bm$ coku dur'jx:g gedlficet lon Lre vl;r:;. cbjrctim‘ublﬁ.

P.Usnrding to tha prescet 1ﬁ~r|,=:ntinn we atirt with
8 woal of prefarably high saking propurtiﬂs, Fro-hatt siald ooal,

- preodarnbly s a glﬂuk, }q tha praspnﬂu:cf ?xygﬁn_so ﬂ;ltn_nnntrol
its l:ﬂki;ng pmp@mtﬂ,.@s, and -mrhonisl:s tha _prcciuel; at o terﬁparntt_xre
natv exoesding 20070 o us o Drodug: 2 large proporSion of lump
seml codc wnd fleally Sre2at scid seni scio Wath steam dn o wboer
g s generfher.  Afcording to o furfherzfﬁuture af the Inventicn
tho 1ump. gemi-toke la gaeiflsd in o wator y;ua gﬁnal‘ﬂt:‘;ﬂr o7 pthore
snitakle apparatus by modna of seosum ol oa high tempcrﬂturh nmA
the resulitant pas, containd-pg undeslseblse fixasd hydro-cdirbons
auch ez metians derived rom thE.SUﬂi—GﬂHE, iz treatod vwith stoom
at a bigh terpsratars to converts —he meth?ng egte. to cirbon
ponoxlds cnd hydrogsn.

If.d551:5ﬂ, thy sepl-coko miy be hedtad to o higher
tomportsure Fopr oxshplo BoC -2 ono s ﬁftar low-tomporature cerbenis-
ation, to driva of f ramainiag vﬁlat;lo mutter talfore bzeatmont in
the wator-pie genorotor.

In this way o giaepus pixzturo comprlsiong oc-rpbon
-
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P mondxids nnd h‘gd:‘cgf.ar': 1y abeul squoal croporticns dnd sybeting-
1aliy Pruc fron nethons s odtaingd, cnd dciording te fursher
Tsoturca of S2o lejenbion thly gescous mIxturc ia utitdscd in

"

anwy ol tro following weyal

gl e P S e S o o a0 AN e B

(0] Tog gey mixture at abmospheric pressurc mAy be
rrasad o linown monner pver a sobriyet fwvonring the oroduction
af nigher soro?fin hydrosiroons - . - Ca

fylbable Lemporeturcs tor “hilas =odetlon tps Trma

20000530090, Casalysts contmining flrely divided iror or metéla,
with or wilthieut premetors, @0y bo wiod.

. fb) Tho oripinel gos mlxturn o the pesliae fren
ialy after semarotlon of the 2arallips mey ho cnmprasssl 2nd aftos
remgynl of the moetheone, if p:'{,-scn.t, massd pver o edtalyat saoh
ny boain zipe chromuto favouring the production of muthanal.

(ey Tru origlnul pgoe mixture oF The single ox
sppbined rosidae frem (20 and (%) may oo trodbad with sto®m 2n
ke prascroo of on lron cxide gutalyst cf 4boud 50070 dn khls
wiv eprvorklng wha corbon mamexids Lo carben-dloxido ‘f.:fith tha '
simzlbincous groduetion of hydrogen. Thu cirbon d:‘_-r;:-:'{idb i
thrin renwuﬂ', proforanly by élspglutlon in wasur 'I.J.:r!n’.l.l.'.:li présaami,
and the rogldncd nydrogoin la mixed with tho prepur pmporticﬁ
of nltropea Tor The syntﬂusia of cumeorr .

CIn srder o produes 2 prodotormined qus l'l't'.:a,r.n:“

| . _
polel 1um_::',9|-r;-nu;i-_—c'nf>l<:l:: apcording o the presunt lavention, it 1s nécaasnTy

oL o) steit witiy noconl hving preferably genowhoi gronouneod caiin
.. * A - , R ] &

propertics., s, cs Inrhom slogk.  If the odald has o 1'-1:15;1*_ dsh oantons
. . I . ' 1

-1 ' e
1t wiy ko desirablas Lo romove pRrn ool

:c Torclgr mattor by
washing, =0 45 to prodice 4 aur:i--:'.olc:m hﬂ.irinp_;.not toe much ash
with o v2ew te z2voldizg clinkering 'L:Tou'blu in b greificatlon
apprrataa.  Tho raw cedl, whiother washed or not, Io drice b
neitine, prefordbly by rmetas of het Tlvo o cm'::usti-:.n' g aca,
and enatigh exvmen (2fr) Lz added to wireet mertlol cxidotilcn
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of the mutcrlel, in this wiy vontrolling ita eallng propertics,
ntiilaipg the siisting kmowlsdge of the ark,  For uyﬁm_ﬁle a
tomparedure of soid 2300%¢ io suiltable wish fius gises vontdlning
8% of Lros éxjrqan tfor say 5 to 4 oonrs. ; Henting Wiltheut oxygoan
m&y bul Cmp aj,cd 1 aame eRESI. '

i . " Tmn eeal 1s then quuritt-aﬂ to 1z SEmperalurs
cu-rbm.qi.sa'l'.iun 1n o potort of any anitablp design -;*.mﬁic'ing ]
temperatuees not excecding 50570, Thd gols and clle Cre of Bourss
recoverod in the usutl w0y, & largaiprul;swtion of tha asmi-cake
iz eosily ocbbmined In tho Loym of :;11;11:-3 gnitaklsy for uswe in o
wobor gty gensrater, sspoelally na lurgsy Junps Lhtn wanal may LE
used since the sewl-noks cBrbon 1.3 more or 1oas 1n tho Botlye
condition tnd ns ia woll wnown, ths asml-coke may e graified

at & el grenter riis then ordleonyt eokes. It 1a edvantapgecua
%o Fesd the suml-coke from the lod Lomperoimre retort airc'c'l; to
tne wator gie generftor in order Lo gave hedt. In naklng water
gaa from the gomi-ncke 1t is alse adwentagoous to omploy shellow
beds of ths fuel in the goporabor and teo, work with rather « hlgn
gxooas of atsam sinmos nob enly ere the goslificstlon conditicons
thoraby favperably inllugneesd, tuit olso bhe shedn nosessiry

far the furtker cotalybis trestwesnt of the woaler pha is uon*mr:--.
Sléntly Introedacsd and superhelTEd,

The Wweior gis 1eCwing the g-enamtar mey e cooled
snd frecd frem t2r 2n ke usutl way and smployed without convirslon
of Lo sucﬂ.t.nuﬁe cecooding So methed {a) apove. 0 i noFy ho frsuted
after dast seplotticn, wilthout allewleg ita tampasrature to folZ

cpprsolebly, Inm & catuiytie chomber {}Dni}ﬂlningfl eiteliael mion

1
. #g ntcksl which trumelies the conversion of methane fcdording o

the @«ounticn CHg, i Hpo = VR 2o

Suitably temparatures Fer bhis resctlon dpe Lbhgve B00GT and an
exoess of satsam dis vsry dusirable. As o omele The wobon gis to bo
traptod contdlns Up to 5 per oent of methanpce, wWhich tha converslan
reducos tolpm_c-tict;.:Ll;,- nothing., The weoulbont pgos mixtere 1a
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tcapted for use Seeording to metheds (b)) and (o) outlined above.

W5 do noet clalpn brondly bho method of protacing the
lump sewd-colic or of brstting the witer gle producad therefron,
hersin degepibed, s our Iawventien realdss in the eombinotion

g atatod, which possess specic]l secnomic 4nd topknicdl sdvwantapes.
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1. The progess of low femperatwre narbrmiﬁa: 1on and
zae mamifackore Eﬁ;éisting in aterting with coal, prehéating saild
aoul 1o 'pr@senée of ozygen, snd carhonlsing the product at
temperatures not sxcesding 6007¢ thereby producing a largs
proportion of lunp senk-colke and flnally treabting asid poke with

gbesn in s waber ges generator.

£, TFrocess of LoW benperaturs carbonlsatlon and gas'
manufes ture coletabing In startlag with coal of high coking
propertiss, preheating ssld ceal.es a slack In presence of oxygen
g¢ as toc control iba paklog propertiss and ocerbonlslng the
product at s tempsrature net excopdlng EDGDG tharety producing é
large proportlon of luap semd éukg, and finelly treating asald

coke with steas im a wabar gas generabor .

%. Procoas of cerbonisd bon and ges memif'aebors
sonsisting 1o starting with coel of high oeking properties, pre-
heating said coel tn presence of oxygenm 30 an to control 1té
calrdng propartiaa caroondaing the produet ab e tamperdture not
axceading 6007 recovering the rich gae snd oils, hﬂﬁtiﬂg the
lump sewi acke thus obbained to BOO-500 [ to arive off ‘further
yolatlle matters end freatling the coke thua obbeined with atesm

to ganerate Waber g23.

-4. .Procosps of low btempsraturs sarbonlsatlon and gas

' manurdcture cuaaiqting In st erbing with, cnal of high saling

Prupartieaj prahagting sald eogl in pressnse uf,n;yggn to control
i - |

1ts dhking:prﬁﬁeftiaa garhonlaling the pfoiuut at & ﬁemperatura not
axceading 60070, thereby proaucing a 1ar5ﬂ propertlon of lump

somi cokm anﬂ Easifying said ssMI coko at a high rata 1n & waber
gas generator, using s exgeas of stasm end & ralot Ivaly shallow

fuel bed.
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S.. Procega of low tenmpsreture carboniseblion and

gas mamfagbure conslsbing In starting with coal of high calclng
properties, prehsfdng 2ald coal in prasence of oxygen to conbral
lte caklng propertiez carbomdsing the product zt A tempsrature

Lot excaﬂd:i.ng EQQDL‘ tlwarehy producing a lerge moportlon of lump

o
Vo e amnicoka and fouding the sewl coke thms gbtalned direcily frtm tha
po - low. tam;:ara!nu-a re-t-c.rt: to & water gas gensrafor and gaaii‘ying

aazna. mith st&am.l

8. Proosss of carbenisebion and ges mavmfasture

conalsting in starilpngz with coel of high erking propartisn,

prohestine sald conl in presance of a:ﬁrgan ao as Lo eonbrol lts
celting propartisa ecarbonising the Troduct at a temperatura not
axcaedling BQDDQ rpcovering the rich gas and olle, bsating the
lmmp smnl coke Hhus cbbalmsd to BOG-800°C to drive off furthen
voleatlle matters and Cesding the coks i;ima vbtalngd dlrectly fronm

the retert to a waber gas gemsrator, snd gposdlfying seoe with sbean.

7. Frogesasz of gps menufacstevs in which lwmp zemi coke
obtalned by low tomperature carhonlsatlon la treated with stean,
and the gas so producad ls treated with stgeem bt o high
tenperatureg In the pwesenes of a catalyet adephed to cmsé tha

converaiom of the methsme ste., te carbon mnnux;i..de and hydm gen.

8. Frocess of gas mamfacture ln which Iump serl
sole obbained by low temperaturs oéx-’bunis'a}: Iom Is trested with atamm
and the gaz sp prodoced is treabed with sbomm 2t o hlgh bemperature
in the pressnee of a oatsaliyet adapted to canse the converaicn
of the methans sts., %o carbon nonoxlde end hydrogen, end _
the resultant mixziurs of carbon moncoxids and hydrozen ig Eraated
with stesam 1n the Dresenca of a catalyst 66 & lower ta:rcéai’atura

{about 5009¢) be produce kydrogen and cavbop dioxide.

9. Progeaa ocomeiating ir gasifyling with stesm, lump -~

3
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;n_ éemi coke obboined by low femperature carbvond=abliom, traating the

3 T LA S

resultent gee st temperaziures betwsen 200~30070 with catalysts

iy

fagarlne tha produatioch of hlghar paraffin separating sald
pareffine removing methancs and eploping the roetdual gas

ML o W e

. -.-u--
o .':_.. H

‘for mathenol sypthaais. .

10. Froosse consisting in gasifying wlth dtoanm,

“l lpmp seml colkie obtalned by low bemperattere carhnnisdﬂuﬁ, traalb ing

the rosulbant ges st temperaturesbetwaen 200-300°C with cetalysts

favoring the producilon of klghsr paraffine separatlng sald

pararfins, ramoving.mathana wmrd employing the repldud gsa af for
o 3 replacament o ﬁha carbor monnzide by hyﬁrugan, amaval of parhon
. I. ainxiﬂe,.ana additionof nitrogsn, for ammania srnthasis.

o g ' -11:{ Progoas conslating in ggaijying w;th gfeam lwup

semi cokn' htéinéﬁ by low tenperstura cérbqnisatinn, treating the
ge2 with staam at blgh tenperaeturas én d§COEPOE& the mathansa,
ntiliaing the zas for the smmthesla of mathanol with slngle pasnaage
of the gas over a sultcble catelyat, apd ubllialng the reaidusl

gan f-::.r ammortla syntheais, after replacemeat of the cs.r.hon monaxlide

Wy hyfiragen, removd of carbon monorlds and edditlon of nitragﬂn;

T TESTIMONY WHEREOF I have stgned at the  Qity of Londen,
Angland, this twelfth day of Jsnuazy A.D. 1998,
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