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In modern chexiczl industry the menufacture of synthesis ;ases by sasifying
solid fuels ras become generals, However, no attempt has been made te link up
the gesification processes with the subscguent symthesis which often leads to
unfavourable econonic results. Thus, for instance, the predouinant industrial
ges synthesis proce:ses cre carried out at nigh pressure,- whereas gasification
of fuel with synthe:zis gas production, has dicn conlucted &t approxir-tely
etzospheric pressure. . e ATt

"ith pressurc gesification, a coapressed gns is obizined with sinimun
powcr consuzption, roady for cheixical synthesis and r'or long-diztance ;
transcission. Vhen operating precsure gesification, the dimoencions of tho
cquipicnt eni transiiosion lin's can be concidirsbly roducel, thus encuring
the coupactness of the plants 5

Pressure gusification to-day is operntcel only 2o o method or ranufacturin:
gas with incrcased C.Ve zeinly for use as tomn's gace  Sciontific data
establishing conditions of Ligh pressure gasilic:iion nueded for cbtaining
g25¢s of o given conposition (synthesis Zas), are l-cking. 5

Thernodynanic investigation of the gas yroducer grocess (1) has shown
that by varying the process tozperature end the blast composition it is possidle
to obtain with high pressure operation the roguired ratio of ronctiv: components
in the L5 - ¢ ¥

o5, eontuining reactive couponents, roquircd for the chericzal synthiesis
- of hydrocarbons (H»:CO rutios butween 1 cnd 3) is obtained by jrossure
gesification at comparetively low temperatures (up to 1000%); increas:d
pressurce speeds up the production of the required gus at Lhipgher touperaturese
‘In ordcr to obtzin high prossure gas suitable for Iz synthusis, higher
teoperature (1100-1200°), ac woll as oxygen-cnriched zir Blast, is roquircd.

Thermodynazic analysis of the process shows, howcw.r, that the usc of
hi~h pressurc in gasification of fuel rosults in an iner.asc . in the gos of
co-ponents undcsirsole for the synthesis (€02, CHy)e

Our investigations werc ained =t studying the high prissurc gas producer
procoss with a view to obteining gases having the roquircd ratio of ronctive
compongnts but with a minizun methanc-contant. el

Zxperizents were corricd out under lzboratory conditions; the diagram is
showm in Fig. ls The mzin piece of equipment wos in the shepe of 2 eylinder
zale of steinliss stecl BOO =z “in height ond havins an internal dizaccter of
150 =ms  Inside the cylinder a reaction tubs wns placcd; ~this was nade of
stainless stocel, end was 500 mm long with on internal dictoter of 50 mn,

An 11 ki electric prehcator was fixcd on the tubce In order to limit losses,
heating of the outer wz2ll of the vessel was ¢ffcectid by o scparate claetric
heatere  The rescting gasos (02, CHp, €02)- wore passcd from the cylinders
through a throitle valvc and a high prossure flow metor to the prussurc
cqueliser and enterced the main vessel iczzedistely above the rosction tubce

The stuas, superhoated to a temperaturce of 350-400°, @i fid into the lowwr
part of the esnnular spuce boticen the well of the inctrurent wnd the rencticn
tube; froo thorc it pesscd into the fucl bed froz cboves

In order to achievc better mixing of tho rescting gescs ond the stezn,

2 100 ma.  hign perforatcd eylindcy wzs insorted ond this was filled with
=10 om. fircclaye ; . : ; . .
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- gascous product was 1cd off iczcdiately bo.lo the rozction tube unmd
eft:r ;\z' ‘ing through an expansion vilve was o4 into the low prossure systome
Durinz the »xp\.riﬁents the tecperaturc of the reaction Zono was roecorded by
Plrtini/platinuz rhodiun th:ruocouplw, plac3d ot the cantre of the bud ot o
distancc of 15 wnd 350 :u1 Troz the tottu: of tho rvactier’ tvhe,  Tho tu:xpvrntm-
ol thc dblast s ccasurcd on éntoraas the reaction wesscl.

Doeterminin~ the Coniitions Lizitin~ M ¢hone Porzation in Hi~h Prozzurs
Sucificution of Fucl

Frevious investigations of the mcchonisn of 3us ~\1-odl.u:t:lc>n *t hlﬂh
pressure (2) have shorn that the czuses of nothane Corziation in pressure
gasification of fucls -ro the therzal cco.-.po..ztnon oi' the orj:nic anattur of
the fucl :nd noethzne synthesis rocctions, CO + 3H2 and C + th,-_. S e

Trnen the low tomperaturce carbonizcotion process is conductid unicr pressure
2 snellersrcthance yicld mgy bo obtzained for 2 given il by reiueing the .
preusure and by cairrying out the procecs in a wuter wvupour .a.di!.u (5). ekt

Tien studying cothone foriation by gus .,,,'nthcsis, the slijht pro rcss of
these reections in the oxygen zone rh'.r. high tergeraturcs provail, rust bo
stresscl. ; :

"‘}.\. principzl forzution of :cthone in prozoare susification tmkoes pdacc
in the reduction zonce

In ordir to duturzine the conditions roestricting rothane forzztion i.n
pressurce gasification, v have carricd out tue surius of sxp.iionts:e

ls Exporimcents on gasifying pout s\.-l.-coku :Ath o steay/oxygen sixture
(H30:02 = 1, 5 anl 10) ot prescumss of 1, 20 =nd 50 otne

2. ....,u.nmnt., in orler to ztuly tho reactions botucen diffiront nixturcs
of €02 + H20 (£02: EZ0 = 0.2, 1.0 znd 2,0) .ith poat scmi-coke: it tempuratures
of 750-9500 mnd ,m..;.sur s of 1 anl 20 atxe

he blust rate in 211 cxpuritonts was ..i ilzr, vize 50 V/iin., corr.sponding
‘to 2 lin.~r vclocity of the bl 25t of O.LZS i/52ce (unier norial con'utia\agf

The initizl height of the bud wus 450 = The woight of th: chorge was
crprodioately 300 Be.  Th: particlc .-i::\;- ol' the puat cend=col wns 35 e

/n 2nalysis of the punt suii-cokc is given below:se

Yoizture contcnt eve 70 w Czrlon see 89051
»sh aee sen sse ]Jooh? H e 2.35
Veie ese  ses  see lia22 b§ ooe 2,78

S see 0,42
0 ses  Sellh

During the cxperinent, at given tine dintervals gos
in the fual bed werc token. - :

n
Sy
"

5 =nl tcnp« returcs

Zech gos sarple token ot c given tine, rerresented o d-ifi'urcht_ level of the
bode The zas obtaindd ras, thurcfors, anclyscd, and the height of tho bed was
calcul:tud cach tine from the cmount of burnt out carbon.

The .';x;;cri:..z.nts confirrud the findings of thirnodynnmic imvestigntions on
the pocsibility o obtrining by prezsurc gasificaticn o gas with = pndut. mincd
ratio of corbon ronoxide and hydrogzins  For vach given ratio of HZ.CO, 7
particulnr, optinus blast co:,po..ltxon is requirdd ag well 25 the approprintc
presc (Pif'. 2). A

211 other conditions being ¢qual, inercased prossurc results in an increascd
retio of H2:C0 in the 3ns.  Howsver, 2 more copprocizble effcet on the retio of
Fp:C0 is cxorted by the cocpesition of the tlast,  Genernl expurinintal dats on’

.tk rote of methane formntion in tna p!“,:.r.ur. gasificee t:on of p\,:t suni=coke” ..x:\, ;

shomm in Fize e

-
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43 showm in the dingrac, the rote of zethan: forcotion increascs <with
incrocsed tonporature :ln the bid and iacrconscd proszuses Horever, nbove

1500-1350° the rcte fzlls, which apparcntly is cxplein.d by the aceclor: tion
of zethins conversion with undecorposed: stootie

The ccthono-content in tho gos decronses consilerably with o deercase in

the height of the fucl bed.

Duriag the scecond scrics of s.!p»n-.,nta sethano. Acr.y.tion in the reduction
zonc was oxemincd. ;

Tige &4 shows nethanc-content in the dry 7»:5 -o- = Tuncticn of the tvvpor'\tnr..
with differont rotios of €32: KzO und at pressurcs of 1 end 20 otn.

Zn imercezed retio of COz: Hp0 results in = deerease of tho CHy-content in

“the £ose

“fitk dincr.as.d pricsure (21l other conditionz buing egusl), the nethance
contint of tho ges is increaspde :
Touperature increase in the proccess rusults ininorinzed cthane-content
in the & tha incrouce is higher, the hishor the precsure nnl the loser the
r-tio CC:i20,  Th: sacuing discrcponcy of this rezalt -rith the conclusions
oi’ thor=olmywidc =n:lrsis, 4n whidch a sdecrurnec ia the wothmn:=contint uas
=ssw.cl to t:kxz pluce with increased taipor-turc, oy be oxplzinel by the foct
thot at the tomperatares investigoted o qu;libr u b A not ooen 'urliciuntl,

est ablishai, -

In thke p-sificition cone,. the rozetions proco:2 s-..;,—b;,-—st.:p (lccoz.:position
of ‘stears, ";mu syrthesis and tothans conversion)e  The rosult is that the .
ratc of the muthone conversion rezction ot the toizp-paturc: cviploycd in the
cexjurizents, mni the rosilence tice of the goous in tho fucl bud, nre not
adcquutc £o osttlich o eonplete oquilibriuie

it the prosont stage of dovelopoent of pressurs gasification inr gns
rrolucer, conlitizns hove not bien ercated that fovauar nethrince-conversion with
stenn cnd e-rbon dioxido, zltlough thes: reactants -r. presoent in the stean/
sis mixture within the proceis.: : _

it the im.ont, shen the prescace of zothanc ds first chourved dn the £23,
the gas streas Los ndready catored the lo.: toiporitur: conc, whire nsthanc
converzisn oceurs onlr clishtly. .
:ave shovm that the zmost (ffoctive :i.thod of r:stricting

The \-I;'\.!'i AANSS

zethane forcation in prossure gosification is by .,n-.rollin,, the corposition ol

.hc Sus zixturc ontoring the rozetion zonce

tli: Conliticns Contributim‘ $o

-tb~ne Conversion in
sn_cf Sslid Pascls 3

Zeterzinction cf
. et | (!l Q"

Sh Prosaare D.oo1i0% 3
Hewe ..lr;'.}! indie-ted thetf in-cexisting Lih p-..,r.l!‘\. gasificrs mcthans
couv. 'rsion is €li;nt, clthoush the reguired rozct nts ~re precent in the gos
cixturce In crior ¢o utiiize this r-".cti:m tc oztzin ;noes of a given
cocxpositisn it is nocossery to study the conlitisns f..vurrx,_, the ronetion in
the fucl bed to be g.cificd, s well 2s in o sepmrts oijurntus enplaying on

incrt chorpe.

347 this 4a vicor, wo havo ecrricd out t. thiroiynecie wnd czporicontsd
investizetion cf the recction betwien muthene an? stican nt hish +nd normal
Fressures 4n the proscnce of cozl or =n inort veZ:'.r_t».;

s is xnowm, tho renction CHL + H20 is carricd out industrizliy ot

strospheric prossurc in the proscnce of cotalystse | Tids ronetion, carrivd
sut in ths proscmes of o solid fucl, h:rnv-r: hesinot b....n us¢d inlustrislly

and has btoon hipdly dnve tig:tu:!. : -

\
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A zo2]) nusbor of exporizents dn this diroction was coarrdcl out in 1930 by
Ye s Flyukvin (4); “tho rusults, howcver, wor. not such 23 %o p.rnif -ny
conclusions whatscuever dth regerd to tiads reaction cnd the offuct of indiviianl
factors on its coursce B » ; :

At proscnt no published raterial is wvailable on the thoriodynacic
cquilibriuz of the ronction Cily + E20 ot kigh pressurc in the proscnc: <of coal
or un incrt chrrzoe

Only theorcticzl figurcs arc svaileo®le Tor gns cguilibriun conpositicn;
these mere caleulatcd by Ve A. Karzhovin (5) fron data obtzin.d ‘luring ncthan:
convurcion ot noriial ‘priossurc with various srnounts of sturnn: at tenmperatures of
500-12002 ovir conl =nd fircclays

“fe have czlcul-tcl the cquilibrium of the reasction CHy + HpO <t prossurcs
1, 29 =ni 40 atn, tomperclurcs of 700-1100°C, -nd E,0:CH) ratios o 1, 5 =nl
10, in the prascnez of carbon or zn inort chargc. | The toble shouws the despee
of roth-nc conversion with csto-o obtaincd by thosc cnlcul-tions.

i S
rar H20:CH, =1 ¢+ H20:CH, = 5 - ! ° H20:Ciy, = 10
|T:.t.‘;:;r ! Renetion s - “ SR 2
-"’C ¥ cceurs 1 20+ 40 1 20 i L0 1 20§ &0

2 e | 2tze] 2tie]| otiel ntie!l tief ntie] otul] ntie
’ i i : |
over coal 75.6] 6.0{ 5.6| 57.0l 0.0y 0.0 30.9. O. 0.0
700 i without cosl| 76.2| 27.8) ©0.6] 99.5! 67.9] 54.2{100.0' ©5.0] 76.5

1

over eoal 7¢.0] 45| L3.€} 93.0 23.5! 0.0 &o.7! 0.0 0.0

900 | -ithout cc.l| 92.7| &7.9| 52.5{100.0 97.9l 934 1oo.ol 99.3 95.0
over corl 96.0| 70.2| 56,51 96,9| 46.17 17.50 9.0} 12.2l 0.0

1000 | wAthout co=1 | 93.5| €0.5! €9.4[100.0] 99.5] 26.0]100.0' 99.9] 99.9
over conl 99.0] &3.0! 72.0| 93.0] 69,61 27.5! 97.0) 15.0] 13.5

1200 | .ithout coul | 59.1] 59.5] £1.5]100.0;100.0; 99.7,100.01100,0} 10C.0

x : H 2 i

The ealculation of the th.rmolyn-zic .quilibriuz of the Chy, + 20 r.action,
hzs sho'm that the optinus condition:s for this procecs urus=

(=) -ith on incrt charge - t..r.p..-f:;tun abovc 900°%; 120:Cly, r.tiz 3 5;
2ll prossure rongces exacdned; ) -

(b) in the prusence of co2l - t.ip.r-turc above 11003; Hp0:CH, ratis =1
anl below; a2t the loscst possible prossurcs . .

Unler thuse conlitions proctic:lly co:plete ccthane conversion iz ‘obt.".in.‘l,
both in the proscnec of c2+l =n) ~n in.rt charg.. ;

In cvaluating thes. eptinun. con liticns th resard o the prossure
gosification of s0lid fucls in procticc, it tust b notel thut' to corry out ths
reection Cij + Hp0 in the prescnce of eocl is harily feasiole.

The toiperaturcs of pressurc posification of 301i1 fucls with iry nsh
rezoval arc 2lioys below optizus, sines thoy cre livitcl by the ash t.olting
tooporature, i.ce of the oricr of 1100°, »

Durinz the procsss large zuounts of oxedss steza (v prolucel and,
therdfore, the Ho0:CH), ratio In the wipurificd gas esnsiloradly cxcieds (for -
inst:nece 6-10 tinos when working with brawm coal) the vrlus, which thornmo-
dynuzically is the cost edventogcous for the conversion.

The Ciy -+ 420 rcacticn in the precence of cozl eon only bo off.ctively
2pplicd in the ense of high toupersture procsare gasification, for cxaple,
pressurce szsificztion with liquil slog romovels P

.
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Far zore offcetive is tre ;.p;lic icn of t‘w resetion dn the preosconcc of

2n incrt chur".s, as in proznure ‘.,s*!‘icr of sohl facl ...th dry ash
crovele

> . . - %

In this comnncction enl b.:'.riv\_, in zinl the purposc of' cur stuly, it was -
nocussery to obtzin uxporicentsdl data ca the volocity of the C + HR0 recetion
unicr conlitions favouring this proccste : .

"Experizonts wore carricd cut in ths prescnce of a chorge of xir..cl'\y
pcllots of 3-5 =z ot tucpornturcs of 500-11C0°C, nnld p"c:.sur..s 1; 105 .20
enl 40 2t:, tht ratios of H20: C¥, in the blast cixtu-: being 1; 5 2ni 10,
anl bl-st velzeity, rofore:? t~ o f12¢ erass-zoction unicr nor.cl conlitions,
beinz O.L25, 1,06; 3.45 =nl € /e e

Exporinonts mure .13 sarrici out <ith ¢ Affircnt nitrocen-contunt in
tho blast zirxturce The h2azht of thc bed in all cxnericuntc was 500 17,

The uxporizents have zhowmn £hat =t toiperaturss bove EO0-B50° sith incronascd
blast valocity (211 citir coniitions being cqualy, the violocity off she CLy '+ H20
rezetion also incretses, the degree of zo .h-.n'. conversion, howewver, fallse

The 2ugree of swethane conversion whin x-,-ctinb :ith stew. ot various
torperatures wnl rrossures is -,:-'.c.ac ally inlcpenlont. o the bis 0: Cy, ratis,
iece the concentrotion of T, in the blws ot Cixtus: (ige '5)e

Conscquently, the rerction € + 150 35 o preaction of the ffirst oricr
unler the conlitions proveiling in the ....;\.ri. nise

This conclusion ucs substantiated t, a surivs of cxpurinents carricl out
nt verious toiperaturis, ot 2 proscure of 20 atn,  A4h 2 ratio of HpyO0:CHy =5,

e

but having a diffircnt nitrc.oa-conticnt in the .;t’-t’n“ 323 (0-71.8,. vole

The cxpurimintal -latn obtainel cnstlel the c.feet of presure varistion
on the ccurse of the G + K20 r,..c*:.c'x AR S5 e t...p-r ulur:s to bu
detirzined,

The offuet of this focter is chema in Fize 6 = with increnscd prossurc
(211 other conlitions buing vqual) the lagree of nwthane conve r..zon. increeses.
The off.ct of pruorsure oo foaund in the oxperin.ots tact bl rogurleld as
an or'feet of the virirtizh of %o faetors: the resilonce tizc of the gases in
th: renction vesscl anl the reaction vilaeity censtantse :

7ith iner-:asel prossure the resitonce tine of gascs in the raaction 2
chazber is jrolongel nnd the sapparent recction v_locxt_,' (th: flucion rng.
or the bouniary rangc dn the-kinctic regime) lcercnscse

The dcerease in the anparsnt ro :ction-vilocity constant ith increos
pressure procueds more slszly tian the inerccse in the roesiivnce tx'.o, which
results in on obs..rv—bl-. incronsc in thz itgree of convercions

The d=ta n.l tin- to tk: wvolseity oIt thi roaction CH, + 1,0 in the
presence of an incrt charz. huve shown the pessinility of” :xch. :wwing practicnlly
cusplete mothune convarsion, r'or ¢xwuirle, at prossures up to 20 atn  anad

tooperaturcs in the ronse of 1100%; ik :wthunc concentration in th.. stnrtinr'
zes locs not effcet the rato of the process.

* In conclucion, it zust o siresscd that the procuss of Lothane comversion
with the baszic industrial proccss of prozsurc ;..,-flc ntizn of #5lid l'uclse

It, therefofo, boconas possibls to simplily tho fosiza of goi clszning cquipccnt
in the dindusirisl plants. In =dlition, ronl pocsibilitlics cxist lor ineruasing
tho thoraal-efiieieney of the ontirs proccss by utilizin: the cnsrry of the
conjressed hish pressure £ss in sizplo cxpansion turbiniz.

with stoex-in a separcte reaction wossel owr amincrt charsoygravs wedd - ==

The favourdble ekorcetiristics of the procszs duseribod, wncoursjy furtiur
work in this 301,
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Conclusions,

1. Inveatigations were carricd out with o vier to odbtrining gneis having
the roquirel retio of recctive componcnts but with o mindizun pethanc-contonts

2 In ordcr to dctourmine conlitions unler which =oth-aw ds formel during
pressure gnsilication of so0lil fucl, expuriments were carricd out into the
wholu process of gosifying low-tepuraturs pent coke 7ith stia/oxysen wixturcs
of lilTercnt rotiocs at pressurcs up to 50 2tn, 25 wwell 2s the proccsses sScourring
in the ruductisn zonoe : - % ;

Fxpericents heve shomn the possibility of orteining o 25 unicr gressure
havin; a presctorzined ratios of rezctive couponentse For coch:-roguired.
prassurc =nd desircd content of rosnctive componunts o particulir optinun biast
conposition is roquired. :

an officient ucthod of rostrictin: the forcati-a of wothane in PRUssure
sucificttizu of fucl consists in centrolliny, the conjpasition of the s Gxture
enterin the rocetion zonce : i

e /n investigntion into the cenlitions fuveurin: the convorsicn of
sothune whidch has foried luring procsurc sasivieation of 50lii ucl 2as shom

(S Tg

.

thit whcn purforuing this reuetion in the prozence o cczl, ar =urtnchailc
Jecruuse in the roticnc-contont in the gns is obtrincls

<~

In investigntion into th. rocction Gy, <+ H20 in tiis jres.ice of =n inurt
chirge hes shoun the pescibility off obtaining prictically co.plote ecnvorsion
of ncthone ot hish prussure anl ot torpopeturcs of the oricr of 110073 the
octhane concentration in the starting gas 211 nit ffeel the . ot of
conversion. : -

Controllin; th: ...thonc-contunt of s obtnined in (re.cure =zrific-tion
is most offcetively accucplishicl in £ supnpate eppurstus in thes procace ~f an

incrt charge; this sprees satisfuictorily with the b-sic inlustrinl proecess anid
onzblus the «fficiincy of the cntire ;s proluction rocuse to be incrovels

Bibliozra hy

1, A, b, CHERIY.EV et al,, ircc,IGI, III, 1954,
2, V. S, AL'TUIVIER, Ph.D, Thesis, IGI 2 USSR, 1953,

3.V, 5. AL'TSHULIR and G, [. SEAFIR, lhim,i Tekhn. Tc,liva, 1556. (jo).
4. Y. A. KLYUI'VIN: }ethane Conversion, GCS: VL IZD:iT, 1930

5, TARZHAVIE, Zh,IhimProm,, 1532, (6). 24 - 36




ettt

b

HJ_.]- .i :;‘..

j ‘:i; ;_i ;E:F.i;i..:; ‘-!E-’-\ )‘;dv-l.\'\ m".'.l.—' s

-

BCRL = Wkt mibot e
Frroduos SR ga dibottle s TERORER Il 2%

¥low S T e s sur el bal 16
B @O oo, n, ¢ - aOmKE coms
i ;; E 3 h

1 O oondenaediva t it snkEERL EEIEs 1o 8 Esuperhestex
T me rouryivre 58 T efgaie ¢ DG ON ;‘;;-:__
. = e & peoaxn G - Rzn:\i‘é_.u RO LEle
e : g ) L ORY .

P2 onfiof X 3




3 _.'..;‘
L MR SR IS SR B s B e i
= TR /5
& ..’ x ',
L
e
RIS IR =10 ——
% /3’5}.’# "
: Co° " s
o .- S e At ‘1,"" -
[N . W
| d - - | B
: ‘
?
} 0 - 3 - i ” B - -
. rem. il?
= B e L
Cr-=% ‘;‘_—H{Q.iﬁq P ‘
: ! e A |
! ¥ R R '
{ PIZHL SR\ et hansiloon tentiio Gidrylics siobtained
| who D ze act i nglipe a tiisemi= ookeliwit HANm ] xtire
‘ & Cppe X colteuy coature il ool no s Al
1
| .
Ghd| ;' PR 2
- f e § e : ;
i . .
i .
i o
! -
! 'y y
4 5 “ g 5
. G i
. }‘ 2
r #
“wy 307 -
SRp
;l Al (B
! ey 5 Be a5 Compo sties ,
@ Q0 (EED OF SOAND CIRTIIGE K ‘
e (5t 0 ailia CRAT T eTe nOND 0 88 U0 SR 1o R C AT e
; ‘l VA= 0~525K ) & :
! (s 'Zé."/(i% =Wy (@ ".g.‘}’@b =6
{ {((3HRHP 0 ,{.:! <81 0]
. ‘,f 3 v,
o 1 st st
: forae
-4 o -—J‘-.,,.. SRR A 7
¥y ¢ 20aw :
- = . . A -
§ - Sl !
&
| d
D0 :..-;‘;:: B R ) O SeEg : 4 3
.o ¥ = !
-vn" . '.".' . < i v
£ 32 ~ ¥ e %
5 i = D e



	Al'tshuler, V.S.-2047_OCR
	Al'tshuler, V.S.-2048_OCR
	Al'tshuler, V.S.-2049_OCR
	Al'tshuler, V.S.-2050_OCR
	Al'tshuler, V.S.-2051_OCR
	Al'tshuler, V.S.-2052_OCR
	Al'tshuler, V.S.-2053_OCR
	Al'tshuler, V.S.-2054_OCR

