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NATIGHAL CARBON O-3 GRAPHITE PURITY RESULIS

Attached to this lester are nsulron erve: s tiomal purity resultr for X@®F grephite
heats 18 tarougi. 31 inclusive. Dih results Zor thess heata wers compiled by H. A.
Foo . r of the Pile Physics group. The valucs for operational variablss on each of
theus eats have besn taxen from various letisrs by V. C. Hemister of ihe Hational
Cars n Company. This letiar summarises and brings the record wp to date o o

e AL neats nymduced since ay last lsttar to you dated Auguat 8, 1952, cm-zs )

4 *stancard rum” in the XGSF expsrimental fasilities at Miagara Malls, m,
remaing ivre same ags that reported previously and is repzoduced in the following
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TABLE I
L 4
STAXDARD (BAPHIIE PURIFICATION CYCLE
@
Operational Approx. Maximan Tixe of antity °
Phase Tempera ture rhase, hrs. Gss of GCas

1 1000°¢ 3 i trogen 75 £1.2
! 2 1700%¢ ®2 gm& 9 to 10 lbe.
| 3 2u5¢P¢ 3 n 12 36 1be,

b 2200°¢C b Freon 12 1% lba.
; 5 100CPC B N trogan 370 el

1]
? ;m of materials studied during the period covered by this report is shown in
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We X. Woods Rovember 12, 1952

JIhe techmical fustors Livestigated during the interval covered by this report [all

into six calegorises ®
L] ‘ a
1. variatlon of the quanilty and ¥ype of purification gas used. , s
2. Variatioa of the time oyels of the atandard runsg L .

[C)

3¢ éne investligatlon of diffusicnal effects on t.ho'puriw of tha producig

e The investigation of peeicing dcarbon and resisvoy ca.rboodoiu and types on the
o ®tfectivensss of tha proeesss

3
»
" %. a standardization of regults obtained on @ Ioxas goke graphlte using a atandard
purification cyoles

$s “The investlgation of a swelling inhibitwor o dwprove density a.d decreass
o erackings in the Texas coke bars.

3

The relaiive 0ost of chlorine and freon gas iz safflelently different to explore the
possibility of uasing & sreater amount of echlorine in an eiforteto obtaln the same

% degres ol purificas or . In heat 19 iLhe chlopine cyils, phase 2, was altered to

iatdoduce cnlorine ut a higher tanperature. ine avercge dih for this run was pacrer
than ususl. his heat, i: addition w hoats 12, 1, 15 and 17, indicate that purity,
galns canot Le obtiined by extending the pnriﬂ‘cauon cycle time or aAltering the:
quantity of chlorine and frecn added to the fumace, In huat 28 the parifying gas
used was freon 11l in place of freon 12. The objestive of this experiment was to

¢ 9 note che purifying efirieieey of a gas ooniawnin; s greater atomic persent fluorineg

Freon 11l has IS percent fluorine, whereas freon 12‘has 31 percent flnorine, The .

. seTe dih was ,925. Iy is nou clear from this experiment whether & significant

isprovessyit in purily was obtained by this substitution becsume other furnace
varisblen were different. TIn ge-ersl, the sXpuilaenis to explore altemaie mathods
of puril:sailon hava nob yielded any significant rusullse *

I hest 21, 1 x i x 13 {n. slabs of gas baxed garbon, idemtical in composition %o
the full-sised bars, were placad diractly under-isauth the bars 1n the furnacse., A o
standanrd purification gycle was carriad out, The averages dih of it e slabs was

G. 9L compared to an average dih of Q0.867 for i large Darsp .emperatares wers

e 1ot meagured during this hest and there is rvason to believe Lhey were lov == of

tae order of 2200°C maximumo Notwichstanding this, the aigher purity of the 1

inch thick specimens indicates that bar size is & important variable in the purie *

flcation processy Ihis was likeuise.borne out by experiments conducted sudgequen:

to hes? 6. & cross seciio.al slab of W-iting coke®graphite removed from one bar

of heat 16 was ashad. The pattern of ash clearly showed thai the non-volatifa

impurliiies 1: the bar vers greatest in the cen:sr and decreased !:t concen.ratic:

toward the adpes of Lhe Lar where the surifyine sas had easier accoss w the

izpurities. --alysis of portious of a similar crose sectional plece a‘nowog that ®

the Sar had 12 pom vanadium In the center, althcigh the edge of ihe bars Rad only

28 ppa vanaliumi _Partial cxldsilon of slabs irom this ber also clearly showed that

> ;.hc vanadiun oxid® iapurity acts a8 a catalyst for the ovidarisn of 5:&‘,)1&‘;: oy B.T,
& o s
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Msats 18, 23, 24, 26 and 29 vere atvewpts vo duplicate the axcellent results obtained
in hest 1l. 4 standard purity cycle ¥as esployed Ln eaeh of whese cases. DTw only
variaole altersd wes the xise ¢f prophite resistor carbon particies ussd Sotresn the
b2xs and the sise and by sharacteristies of graphits asd carbon meterials
surpunding the bars and insulating the Qurnace. Some eppreciation of & o
mre optimus realstor cerbon has bee~ obtained. The relative permsability of regions
of the pecking 1s beiier understood, although considersble diffioulty.was expsrienced
in hents 21 through 28 in obtaining comparebls purity results to thet obtained

earliser. The reason for this wss daterminsd ‘0 ve prineipally temperuture ecawol

it was also contributed o by high gar permeability through outsids regions of the
fernace bed. DMuring heati 21 through 28 the method of msasuring tespercture revicusly
ubed wax abardoned and the eutrol of the process was regulated by kilowstt hour input.
this would be uatisfaetory & has e ussd in rast rrodugtion efforts; however,
alueraticns in the type of packing carbon used in the farnace was later iowm 4o hows
wltered the kilowalt hour vs. temperawre relationsaip. It is belleved that heats

21, 22, 23, 2i, 25, 27 and 28 may have attalned oily about 220°C waximom tesperature,
and because of this uhe effeciivensas of other var.ahles chanpsd during this time is
not cloarly apvarent. o @

Novesber 12, 1952

o .
Foilowing hoat 28, the pemmeability of the outside peciing sarbon wau,found to be
aboit seven Limes tco grest. Whan this fastor was correctad and the lenperature
sdjuated Lo tue nomual <L50°C, hmat 30 ylelded satisfastory results. iz sequence
of neats, although admitiedly of” -etandard, .{{~rs a variety of oconditions which
should aleri ational Carbon to possible operational diffisuliies in their produce
tion eflorts. ilthough no ueperstare was laken during heat 25, the tiszs and weight
of the Claves eoks bars used in this heat war such that the farnaee temperscars
shoild have resched the rormal maxisz en with the amou it of power sxpended. The low
difr for heat 25 was tho .. v result Irom non-optimm resistor carbon sise vhish o
appare.:tly alfects «08 diLfuslon of  .ru'ylrs gze into the cartca cars. G
eats 27, 30 and 31 investigated the ure of an aquecns solution of sodiwn sarbonate
added o ths grer: bars prior to purifice’ .ou to reduce the svell’ g and cracidng o
nf the fumsce chacge. This serier of Lares hewws hic dsmonstrated that it ia
NOCsAATY 1o AXT Lhe D4FE Prior o Waelr beig [laced In the murifying Lurnacey
howover, shen thia lu done, the deusity leproves, vhere is mticoably lesa orackisg,
and the parity of v Lars 8y judged by haal 31 romaiag somparabic 1o thet oblaliaed
without the use .f & wwelling imhibitor. . °
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