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applied 30 é’§° BoRey ere W%k“a‘né’t tenperatures in- pressure andibhe
h

J

resul tant sli ppa of the 95 crease gas es and tend.to prodote
graphite particl eﬁmgver t heopgar bon gpag ti cl egpeScape Q{ept he gases us

t here devel ops a—arRt—eracki-ng—oft—the—eondensed—earbonaceous rel atI‘OI’lShI p
between desirabl @ rate of ffh gase® will O overcoleSthe strength! of the
perature rise andys appliedi.2ressuresgs W.thodiggmed bonds, whereas durl ng
other intervals 35 higher rat es bein appI i cabl e at’ hi gher pres- ‘“the
bonds will be abl® to residt®the prébure. ¥ sures: swi th consequent

i nprovenent in pro- Final iy the bongls formeeare of |, suffl cient perties of
the product. If toq high a tenpera- strength that no further substanti al
reduction ture ri%s83 s used;®there i sorre%t"éﬂdency d0f in size will
occur. Wien the hongs achi aye the cagsbonacgcwgmgases to escape from the
their final - strength' they contain a maxi mum 40 pro uct mass and to crack
in contact with t!hé/ fi %M or el eoﬂ%nt al carbon r@hPf¥Benting a 105 oven
wal I's. In such cases, the Rrooduct mpgs maxi mym car bgn, recovery from the
riaw bond to the é\_/_eg wal I's, -which is undesirable, material volatike matter
content. and und uch COF‘Cﬁotl ons t® rate of tem » »The exact

conposi tion of thess forned.gseraturerei se nugt be redt;g:ed

artlcle i's not presently kgown but:it may 45 Thereis a rel atlonshlp
bet ween the vol at’il e - poss X an el 8B i cal @onductiwisy at |east.as 110
rﬁatter content af1mshe pracect foreseg gregt as that of conmerci al grades
-of graphite materl‘él3 and’ t e .desirabl-e rate of terrperature el ect rodes and
hi gher mechani cal trenath fTse. . In 't%neral »3 | esser ¥ate of tenperature

.characterlstllc rthernore the appa rise is reqwredfor agreater
oroport on-l Steebia MOkl B g T th gl

vol atil e8 IWAsmasured and the resistivity com- found tobe9 0 aﬂﬂi?@ even hi gher.
'The high 115 Wth very small articles, an extrenely fast elecfrlcal
‘conductivity of the product is rate of tenperature rise is generally
essential believed to be due to intinmate contact of the and a rate

than 30lerr] C per raphite or eqU|vaIent partlcles with
each m nut e durlng the first three m nutes has o ' Towhich is
‘not substantially 55 been found de5|rable for artlcles [err]X[err] |n

N Y I T T rc Y M - . oy b1




60 whereby only the extrenme outside portions of that the resistance
corresponding to the con- the product mass suffer the deleterious effects
tactlng graphlte particles and that correspond noted in. the case of

ol o, Liol.S 1nn_.tm_fhn_..-

neverthel ess true that the | arger articles are parallel so that the
resulting resistance of the also subject to the effect of rate of tenpera-
arttcle is substantially that of the two in 65 ture rise and that the best
product is obtained paral 17964]989 at least in the directign of |owest 13
794,939 11 Ljs.r.s.r_rﬁr_t.' y. It has been
fouvnu' Mem&eofotmmmmgr@mpmr boln Snrminmlu Blasd ﬂmrsatessbe necessary ductivity

f”t"'-h?!"t tm‘@?ﬁﬁﬁ i to th "‘%;% cgﬁgactlng of the
B Ao thbel Jo dppfsent a&eeﬂf&rvsw@i”ts ‘ﬁnt. é‘tﬂt"uhno,a quct Sper at ures bef or e

t hemifcme. gas cracking hi gher @igergtnsinuze d:artmmitlwmoym el evated tem

becones effectjve.. in order t tﬂ'%lg’f:f'l’g d&m
craqkldﬁgesgm e}a; RiedetaY o 04 t Pgﬁ@ é"sﬂ’\‘fé a7f)"ml'“rfe:“Fff"gh1§t rengt h
characteristics of the |1oss of vo:ugtllvee matter out of the product nass.

product qfmet he invention are belie be It i's not certain whether
t he theofwss) cal d¥ehspri maridmps. t o t ®) nat ureStgf the gas expl anation set

forth awmm g., bitum nous coal,
correct —explanation for observed itS npl oyed. \Wen the coal or
other si i3l ar pheb@ena. HoRever, 0an undersiamdi ng of the 75 particles
adj acent réach ot heli 16 e cra§géad or ngoretl cal reasons for the results is
not therrmally decorrposed and give of The votalile essential for

practici hg the invédeion. cadfbonacdeégasess.and t hensel ves become There
wi Il now, bF/ sset fopbh repreggntative coke or fixed carbon particles, the
gases test'"data acGuired in practici’ng the ’br’ocess of 15 penetrate and
Condensel-t-ZYﬁough t h@5 adj oi niSYy the nventi om &N an oven of the type
illustrateg, 80 gr ite or her carbonp es formng an in Figs. 1-4
bof the dlrlagé ngs, 't gpoven ber.%ng i nt ePweavi %ag&car bon bonds attached to

Hi nensi oRed to proé&g@e bl ocuéﬂ of te97853pe cokes particles. These bonds,

tNhI ch %e 3Shown jigg Fi g. g{ld havi ng di nensi ons of .forned under pressure
( prefera not Iess [err] X[err]" ™ 1[errT"" The carbon bl ocks 32 and 35
00t han24280 p.s. i)’oare bellﬁﬁeved to»gi ve the pro- are identical and have
di mensi ogs of 2" g 85 its hi gh mechani cal strength character-

Fig. 1) X 2[err]" %?:I The carBon bl ocks”istics. -

0 and 23+HBe al sol-iSQientl ca!"Qand have di men-»Tle process can be operated

M th one bf}.glc sipgs of 1[geg] x 2" (Flg 1’)’ X 2[err]" (Fig. 2). The

st art i ng. materlal al one, such as-a slitable *cArbon bl ocks 26 and 27 have
i mensi ofhs. of 25 b’é‘!rol eurdl®oke, inw»its rawand calcined fornms, [err]"
err]” x,2{8rr1" whkie the ggston bl ocks 38 and without any other bindi ng,
hggl utinati'ng, 39 have dinmensions of [err]"”x"1[err]" (Fig. 1) x 1[err]"
pl astici¥H8, or ihf¥bitingl#gent. belnng present (Fig. 2). It should be
ynderstogd that thege in thgysm x. S not inconsistent with the

i nensions are given solely for pur poses of 83" theory, and it is believed
possi bl e>Vhat -a 1M ustratiwon and de not- |imis# the-invention. 30suitable
faw petrolgym cokeml one, \ithout 1n fact, npost comrerC| al applications
fpill 95 any other binding, aggluti nat’i ng, pI "asti ci‘zi ng: require far |larger
pvens. of inhibi tlhﬁs agent present im the cokes could, The dry
farbonacgoys mxtyge to Qe with uge of a sgjfrcr ently hi gh pressure,
¥ied  placed in the oven was prepared by grinding a product free of

4i ssuresSz wel | béhded.. » the conmtituents,®»e. g., bitunmnous coal or 35
#s has bgen discloges, mategials such as pe}rol eum coke and graphite, to
4he desi red 100 sugar, or wood, or -petrol eum “whi ch initi ally fineness as
fleterm neth y t he h si ze®or conta#n no fisxed carbon, or very little of
4t, sizespahrough sshi ch thg ground gonstityents can be used as the

yol at i [-e—eorbust+bli-e—nere—passed—Hre—grourd—eorst i t uents. were natter
CON{RY fRiistigceCoP R DIVEKS twas Mekelled TEGhAihcBsSThel Biprelsiv® afdUgdikvendi Xed. The | ower

i w4 the regBivihcomprgedrto be 4354 10 prarengtis werg Jound tobeyl1AS0 phbswl Was then inserted
An the oven and the dry 10% obtained with volatile conbustible matter con-
#ar bonaceous m.xture poured into the oven taining material, which also
‘gontai n appreciable through the aperture forned by the absence of fixed
qarbon, such as coal, or raw petroleum the upper piston 38. The desired

: . @nOtna: . el Gl i €d 10 the
charge in the baki ng 45 parti cles of fixed carbon tend to becone focal
chanber 19 by the pressure appl y| ng rreans 110 points for the condensation
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t hermal deconposition and are desirable for of the pistons 38 and 39,
respectively. It the production of the nobst desirable products. should be
observed that, while the charge is A partially calcined coal or petroleum
coke——rmge~up—of-solid particles, ihe parTirtessame-tg..san hao lised, but it
is not ~as effective as the suff|C|entIy nobi | e that the pressure:distribu-
115 raw material. It is apparent that heating such tion within the baki ng
chanber is very nmaterials at atnospheric pressure causes the. S|nflar to

that whic ‘woul d exist if the charg;d oss of val uabl e ingredients:even at
relativ liguid in charact Lhe sideward | ow terrperatures

It is thu§6€(ppar,wecdvﬂﬁt’fht k@] arfdessurRig. esxie “‘%M AcBpad tQ €dnRS 20N t he side

55 carbo 30, 8ave, i, Sprarsescdensinn pic h76i If¥°mbfe D from theinbiddlenfen i s about

equal to tNEarvsbduifzahe aoa,grgs,»awesga. 3t of es during
pressur & exemchagieglaboyt at gh 8ddiSoss- A tﬁ:Ofoﬂ geEiahﬁld)MIﬁg TWakhwe Nust be

parti cul armd"&:dﬁ fab°a'1 m‘g sply rceopfsectienalprogeed jspauri16sa0nr age &hd t ageous
for prOpeI{iuﬂﬁﬁJnaakddQli ﬂ; V—ﬁ{et,g,g,e, bﬁ 2 i hQugh the charge

by con- aneujmdo Lhwkmlre Bihplé wes :b@sibd gen ytahﬁhown’lﬁ(]ﬁgsﬂg_.i,he el ect r odes
22 and 3 iR Hissigree dhs| @m HE?SI"ecs&s@‘h mten@lhe as bond-
POV S OUEEEam el T o A h?éi “‘T? %ﬁ%ﬁ h can take
pl ace due stmporteli by blocks rmred abisromdtdly |IJe ekm:ﬁnsr POgms 261 Yhe bl e presence
of high,.t IMW@SD@% enpl oyed
ohbooel R e e e e;,&:‘ba?

J ent or
alternati ngdvemrbmmn sheetippeﬁxfgemtcksve O P édliastihg) Eable xuds&m Filieodh&Sﬁ :mf I's. ot her

frequenci gs :.wl?:o ;ﬁn!’% “Q‘m %miﬂéf ainusropokbel | eved that presence of |iquid

or tar form  ‘resu 130 12 The
cooki ng may be car d out lr;,ﬁ)sne step t he rat mtol-terrper ature rise is
sufficiently or innire than —Qne step L ond™a¥- hi gh during the

interval in which thernmal de-4.8¢ gnifi caseésot enperatese i ncreases are rapid.
conposition or cracki e of theﬁ&harge o] rs. Prefﬁably, the process is
carried out con- However it "has been T"0und t hat e best pro- 35 S

ti nuously; and when Rore than4 éhe step 60 ducts ase general |y obtained
with the fastest useq the chapgzes in cu Fnt den5|t‘¥/ shoul d be cooking.
effected i medi ately so that 1o int errué{ he foll ow ng exanpl es,
it is to be of the pdocess w442 occur. €210ryi ng ouso t he wunderstood that
the cook is al'ways cgntinuous 4}y ocess \(/]\Aw mul ti -step t enperature increases
even t hough nore than one step is cited®40 10 ®® undesirable for small
articles, such as thé 4.45 EXAVPLE68G. one refeerred to in connection
with the oven his test, ich arried in the di nensions

gi ven above. A pref e?red nmet ho%iymovenm?goggrl bed a@%\/e t he charge consi sted
of of continuous codRing has %%en to cogdeoin two 13®0% electric furnace
graphite which woul dgsteps, thg first @6@9 with a current density pass a
200 nmesh screen and 20% bltum nous 45 1 substan‘ﬁ"ally | ess than that used
in the second coal 2&hhich wouls al so pas®oa 200 nesh. step. It has been
found desirable to ggntinue screen. T bi tum nous coal contained the
first step | ong emreugh—for—nos?t of the ™ pprom m® vy 1.6% ash and 26. 4%

vol ati |l e SlRedisik@9Cna I,;Q,_m@&cuaengtpd ae E_: I | ow nhystjble matter.
The ché gemsyfend;fvenhrasiv sirapth i .2 bnd W'efa?b tb@,e mﬂﬂﬁ}# q%m ty grans.
After the“%’ﬂaﬁ"g?%mp}&a@émhs AhB, . $0fofl)in t&ebmgg Sablep wll be

appreci ated that the oven it was subjected to a nechanical pres-
tenperature achieyed in the baking chamber .sure of 3300 p.s.i. The
following chart sets 19 will be a funhctian oT both the current forth the
test data for thewcook |asting 3[err] density:and the tine of current
application as m.nytes and carried out in two steps, the well as of oven
construction. Cooking at too “first of which had a starti ng current of 560
55 25 .slowarate, "i.e., with too low a current density,. anps. and the
second a starting.turrent of generally adversely affects the small size
pro- 1040 anps:- The -chart sets forth the tine in ducts in proportion to
the tine of scooking  mnutes, the voltage (voltage differential under
such gentle .conditions.” If:the.current - between the current connectors to
the oven density is above .a critical value for a ‘particular electrodes) in
volts, the total anperes, and the 60 30 furnace and particul ar charge,
there is little cunulative shrinkage in inches. adverse effect even from

| ong cooki ng since CumJI ative Tine
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(mn.) Vol ts ANps. (in.) Step O

1.30 560 0 1st Step 1/3 1.20
576 0. 01804 ,, ., 203 119 576
T . 2 e - YA 0024816
" 1-14 3 1.20 573 0. 07624 ., 1-2/3
21 565 0.07624 1-2/3 2,40 1040
- 2nd Step 2 2.00 1138 2-1/3 1.90
60 - " 1945892/ 3 .1.85 15 1170

3 ‘f?%a- I3 1.79
80 _

R e no L n gﬁg @mPRSSiVC - m 1182 "
[t will %%‘Pl%hq‘n}.{%wq hat the hri n_ksggg \AS Bt ed-t o be 5. 35)(10[ err]

m i ncheRlod:ke conplete at 1{8¥r] mn. The resistance-of the conpressive

jd t'ransvgg_s_e St R So— BT § 7B OCKS YRz Measurgggp and t he resistivity cm

und tobe 9480 p.S.i" and76 psi. respec- ~ tively. The nethods of

gt er mi ni n§:-eonpr 687 x rArge 1782d in B&dpl e | 53hd the pressure sive

fIrength apd tra rse.stren Wil Hge appli to the charge in the oven
4s the deg:éribegsf?ggffig{j 12 2%

ai-l below. The article was sare as that of Exanple
The fol Dowi ng 680 X dmMd t d-B&ve an WParent SP&hsity of 1.750 chart sets

drth the tgest dagg, fLoge-3 CoQlesd ast - ogige/ CN ergobo

igqg 7[err] " mnutes and carried out in two sts, the first of which had a
stfarting cF-ent 15{50 RXAMVPLE 14600 - 9430 - 30860 anps.- and the second a
sarting TUrrent ITn tnis test the charge was identical to the of 1040
anps. A faster rate of temperature rise could 5 orbaye|ther Roipk Wirg ghrinking ceases, so

S i PR AT estes. V0T LS iufpmﬁ%%iﬁ'%“‘:: st pbinr Step 0
1. 30 1t has been fo at the resistivit) of the In the case bf§ mBtuegsudll 8 that used 30 1.20

571 material pr@luced in accordance with the D Am this example, for ingtance, it has been 576

0.20215“ s of the invention differs in different o scrvs}ill ttwez};em:h::;‘k;gcmﬁasgag 006046 1-1/3

1.°20 table of Example I > resistiy ) X t
, 101 0P fadples A, B, D and E/§) quite similar, pgranarg was first raised rapidly to 400° F.o3% ot ep 2
2 (Q Whereas the res,s::l ity rof samples C t;l‘gﬁ 5 en held close to thgt rature for 1.99

1. 80 was per- .
1170 10 the direction of pressure application during" néltted to increase slowly, taking@QOperiod of 1172

ions. This is e’ﬁ%‘;ﬁhﬁe y the resistivity fﬁcrédsﬁ
e

which the resistivity *"F. In a similar chok?®hen the tem- 570

others. An ex: hour, or when the t was first

differs markedly f

11;52 tion of Fig. 6 will show that samples A, B,'D 2 raised rapidly to 870° FLardOthen held close 1166 "

© " a@d E are taken horizontally, wh samples  to that yeygperature for one hour, the products " 3.1/ 3

C and F are i The erence in showed a small loss in p. e strength. 40 '’
resistivity in the Witerdh directions i related However, when the tempé 1.80

heating, a Higher" refistiyjty3 being found 30 mimus to increase frem7rgom tempera- "4.92/3

1 5 parallel to the giepuipn of pressure applica- ture to 850° F., and theréafter the cook was

1175  When making larger blocks, such as tho- &

tion. completed with a snorthal rapid increase in 451 70
&@Feranne, the productd sufféred even more. "

5- 2/ Dlock of Example III,;7@hich is about 4” x " In all these cooks the 'mixgures and pressures 1. 65

6”, it has been fougd the tempera- and final temperatures were the , Com-
"?Zr?m;y con:eni;;nd%b ke%lsconstant for a pressive. tests and resistiviti ‘om “B” 1.65

6-
25 considerable period of time at or below the sdmpies showed the following?- 1/ 3 50 1.62
temperature at whichAhrihki@g begins, and at 1 61 " . " "

2] Compressive Resistivity E
1 Cook- Strength Ohm-Tnches

Normal cook 1L80 psi.  6.07 x 10—
Cook held at 400° F. 9400 psi.  6.40 X 10~
‘Cookheld at 870° F., 870 psi. 5.6 x 10~
Cook raised slowly 10 850°F. 6,270 pad. 642 x 10

g

i It is thus apparent that the most tapid perature rise throughout the cook. While
i - temperature rise is desirable for the develop- ~minimum rate of temperature fise

:

z§§i§

‘  ment of maximum ‘strength, but that it would produce a desirable product will vary

55 be possible to use a low initial temperature ing upon the composition of the mix as

;' rise up to the point at which shrinkage starts, as the other process conditions, it has
if any advantage would accrue from such found preferable to employ a minimum
procedure, such as assistance in the elimina- of temperature rise of about 2° C,

’ tion of air and non-condensable gases 10 minute and a pressure not less than about 70

(0 achieve a higher density. With smaller blocks, 1000 ps.i.. :

- such as the ones of Examples I and II, it is . ExampLE IV.- .

desirable to maintain & rapid rete of tem-  The following test is similar to that of




The resistance of the bl ocks was neasured ohminches. The conpressive and

transverse and the resistivity conputed to be 4.35 X 10- strengths were
found to be 11 150 p.s.i. and 20 14 _
4,080 7660 p s [ [ OSPACT TVttt s e e g whi ch

sarrpl es A B and C cone 20 found to have an appar ent- den5| ty of 1 767
from'a corner, sanple D fromthe niddle of gns./ cnferr].
a face, and sarrpl es E and F fromthe center For neasuring the corrpre55| ve

strength, .a, of the bl ock The Iarﬁe llocks referred to in 5 sanple having
about a " ing Exanples 111 .and 1V have

sectional Bxafge o inkRUL720 @R of B wete. shms.gswb.menc&r mssanmanml ar eas of

E?(ZlI\J/}:’L éel Igfed mﬁ&%&ﬁ%ﬁ%ﬁfﬁ?ﬁp@ﬁﬁgﬁﬁé :E,Mhéof ol I owi ng

test was ma SHitE, Nwhic® (Rohld Gk tishe \daringr €csar deid.

const r uct 290 greshescrgdn Koxanheated B gminutdcokk: 10 Fromthis force the

conpr essi \/'eﬁ'é‘! t"é‘ﬁ&?‘ﬁ"ﬂﬁ “’”Bh{”? a’r’gé‘*d t han descrl bed above. The material s,

| bs. per sg. in. was corrputgglé; asurl ng.pi.e., coal and graph1te wer e
the sane and in 30 the_tra ]arse FPRETATEeL K- a simlar sanple was: the sane

proportions as in the previous supportedsdy bl ocks spaced approximately 1
exanpl es. However, 2720 gins.lof the mM¥Qure in. fromeach other and
pressure was appl i ed were us%d and thejgpplied pressure was 2750: 15 by a
kni fe di sposed perpendicularlgy to the psus i. The material was heated to a
final tern- long axis of the %anple and g50cat ed at a point perature of
approxi mately 2000[err] F. The 35 md etween the supporting bl ocks.

follow ng table illustrates gse data i rlsﬁs 24 For larger articles,- numerous
sanpl es could minute cook. gﬂa cut fronk76he formed bl ock, as shown in Tine
Approx.gn‘in) Vol ts B3os. Ten. [err]F. O
4. 50 5 It will b5, bgroed that a relatively sloqo 1Resxsuvnty in ohm-in ggisxty, compres- 5, 880
300 2 temperature 1ise \5‘.«; used; a faster rat Ofﬁe strength in p.s.i., a se strength 20 4 42
temperature £l & d improve both pro p.s.i. of samples A B, d E for this .
6, 270 characteristicah@ pébcess efficiency. 4 420k are set forth in the ﬁall&'m table: 730 5
4.43 : 5, 880 _ 850 6  Compressive  Frafiverse 5, 680
970 7 Sandpled2  Resistivity Def3if Strength  180gtH O 1 4.38
6, 860 950 - 4723? 67860~ 1660 20
" 860 1880 " 6, 760
2020 ResistivityA—=n ols)nches, 1density 65om C, [371%E and F, the source
of which with 4 __qms./g , corrprqsﬁ%ve st 3sggth [ s.i. and Yelation
to the block is showmn in"F g. 6, ar& transv e stre hinp.s.i. of
sanples A - B, ‘set fortih9i pxtdre folllédw ng t el e: B® Appar ent
Conpt essive Traasverse pl e sistiv sity -Strength
Strength Bl ock: 819 6§§ 169 1. 685g7hi¥- &\52 92 X 10[err]
1.726 12%:550 5.92) 6,5001B25 - 56060. 07 X AB-[err] - 1.732
11, 800 _ 5, dbU C - u‘r.ﬁLu x To=terT] 650 ; 9, 670
3,590 ggh Ofxamerg (- | 188519401/rme‘t§a1 Taw gr,nt?gih coke ?) 6, 320
E: - 10 mg examp es £0 3 ntammg % mbustible mameg{ F:--
5 50 . 14 Bt O LR e ST et e e o 4 0, i o

t enper at unthat d¢ nes inslydd ghaphies. above thecpmom Bitle mategdly wcrklcngneoteases SO0
dl rd% t%e following example the oven size and pass a 200 mesh screen. The mixture was .
30 type were the same as in Example IV, but subjected to a pressure of 2700 p.s.i. through- -
the mixtwure contained only petroleum ‘coke. out the cooking cycle, and the test data are 40
" The mixture was 1400 grams and consisted of as follows::

15

»




have been used and woul d have yi el ded even
rise is used in the better product characteristics.
reglon betmeen these two points 5
Of e Hrettre-cdse—uf-anrxrore bU(.,H as Llla[ USEG

accordance with the in this exanple, for instance,
the invention differs in different observed
pace dlrections. This is exenplified by the resistivity principa
b_tvveen t he tenperatures 459{4959"] F. table of Exanple h#l in which
r 1 a ST Har—cook,—wen the~tem 10 o

JU FTH[ eril dal
it has been

DIDLIVILy dllu OJU[CII] I_.
B, Da@ﬁ 'S qhse Siml rst raised rapidly
35 whe QA)E the regsigotivi / nc C :xnj&’llz and then held ¢
at tenper®ure fo#%hffers"?ﬂarkedlg/ fromtMeSEPhers. An .exam na-
ur, or whgnh the tgpperatur s fig %tlon of Fig. 6 will
rrpl es A D raised rapidly to 8 err] E.” and then hel d dose

e productg 15 C aggdg F  areyyprticayessfhe difference in showed a
ss in conpressive strength. 40 resistivity "N the different dire

that the shrinkagg

l ong as a rapid tenperature
tenperature
It has been found that the resistivity
Ppr oduced

process
t ook

Iy

t he
sanpl es

to 400

ose to
one

2

show t hat

and E

e taken hd®izont ad-#, wher®¥s sanp?835 to tshat tenperature for ope hour,

smal |
Etions 1S

| at ed Howver, whe&hSthe t eMffer at ur®0iths peed Sepy the direction of
plicati on35dur| Ng 489 tted tgoy Ncreaggsspl oWy, taking a period of

hi gher resistivity being found -90 m nutes %S increase from roo
nmper a- pa¥al | el t%/r-"i he di r@ion o?°§§¥esséf"e3‘§’ppl ica- ture to 8

gd thereaffser the ggpk was gfy tion. 0.0579

npl et
ch as t he terrperature t he

11, %%@iﬁgﬁm " x4 ;‘ln
X . 6had d ash gyl % sive hﬁk
sarrmeng@om 4729resmyndccnmmreent betek%f

resf "B
Eéeggﬁﬁrxﬁ’mzaﬁm gﬁ:ﬁ ;Igevxper ature at which sh
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2 260 3 360 4 430 S

505 10 830 20 1310 28 1515 40

1760 52 1920 15 It will be observed that a relatively slow
Resrstsrvity T ohmFr T Ches,  densi iy, corrpres- tenperature rise was used; a
faster rate of sive strength in p.s.i., and transverse strength:'-_} 20

tenmperature rise would i nprove both product _
D and E for this characteristics and process efficiency.
forth in t{ge foIIovm ng t abl e:

Conpreasssi ve

inp.s.i.
cook
Transverse Sanpl e

of ganplesj A, B, C

are set

:4
]

Resi stiviy Stren &5 iedtid Q6 § pressure

1.73 A - ;i;elmyogzog: a%x:sﬁesxf:md mx!ﬁ72§]11?6% psi. t the baking qc!c3730 B.:

5. 66 was 2.5 gramd andS&nsisted of 65% DGO and the test dida|9Oas@nilows: 11.9 X 10-

1. 64 calcine§ (B Qoleum coke and 3334 Qof[the 6. 58 1.69

5700 2865 Time- E -- 5.92 - 1.725 = 5600
2775 EXAMPLE V. (min) Vois 950, ofAmPcommrer SIBI_r aw petrol eum coke
25 Wil e all of "tige Toregol pg exanpl espgon-  cgpnswp ni ng 14% vol atile
conbusti bl-e matter tained graph| te of some type, it is possible to and 75%

of cal cined petrol eud®oke suchbas 35 rrak@°product"s"from m xt ur es. of
is sold cemrerciallyef or mnufmeture of, that do not i ncl ude

materi al s
graphite.

was 30

of 2700 p.s i.
cooki ng cycl e,

.electrodes

throua
and t Re2Best datl?

but

Both materials were crushed toin the
fol | owi ng exanpl e thd oven siz&-%and passsgt 200 n&sH screen.
type were thq_sﬁrre as i1y Exanpl e 3sd,
the m xture contajned only petrol eum coke.
are 40 T

The ‘m xture
SUpjected to a pressure

out the

m xture *was 1400 granms and

consisted of as follows: . 134, 989 350 . 3 : 17
Tim Tot al 5§,hri nkage (mn.) Vol ts
ANpS.. (in) 3 stdp o 3 3. 50 » = 1770 0
1st Step 10 33. 45 2.4 2340 *s52 0 04a8 Scel) 3.40

2980 0. 0515 ' " 25 ﬁg ‘3100 0. 0531
"ono25 4.55% 420 .0531 » » 2nd Step 35

4.50 5390 s 0. 05329035 50 5.55, » 7280 -

0. 0531 3rd Step 45 5.45 0. 0579 "
" The product had t he di mensi oﬁsso5" X 4" ' Ionéjséd f‘q’am s. 2[err]"™ and it

was free from pores and cracks.2.45t

woul d had a density
el ectrode applications.
prope ,l%‘mes sean [k b
DY 15 Ulle ARy ratkd é{%ﬁ
graphl tizat andna
heating to

Bef or e heat
resisti VllByC(ihipa A QG)Q th-StﬁﬁJ‘lHSw aﬁoﬂngpmtusu m:ed:etﬂmeeramogtﬂrbmnpe»t s

Arpat P90 e Fir furiog this,
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better
ever,

pul veri zed
Mesh SCreenggy
grans and Codaeisst e:dswmb pﬂsﬂ%theoim

1.55 g
3 20 strezn@th
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of 4

A pwduct wi h, such characteristics
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p.S. i

ch eve t&o
smoo

lof1 4] ?ﬁd
cehipieskive |sodsth @f
as ual to that of the h

tester sgh@sﬁtﬁj IZZ ‘

e

B S SRR

to 3000 20f pr R ok :é%‘ﬁ‘ﬁ?’?&’%?ﬁ%

25

35

" in place of 65% calcined coke and 30% in
place of 35% coal, it was possible to reduce
the pressure te 7350 p.s.i. and make a satis-
factory product, whereas a cracked product
resulted at 5000 p.s.i. With this same mixture
and with a pressure of 11,000 p.s.i., a cracked
product resulted when the cooking cycle was

altered to include only steps one and three, -

but a product free of cracks was obtained
when all three cooking steps were included.
These experiments illustrate the importance of
the proper balance between composition of
the mixture, cooking speed, and pressure.
Using an oven designed to produce round
plates or bars of 3 inches diameter, hard

. strong products were made with un'emely

,400 p.sidi tm

CO osgl r&ﬁ] ﬁga

or
» nd. a transverse

nost
Even

trenagt.h of 4 |*
m% Ef s E&E -SUbJ ected to

|‘tf|‘2

Foroedtmﬂe,ru axxmmmeaishng)ofaw way by

f ur nace.

éﬁwke E%'ﬁ ﬁ%ﬂae.esgg@rbs,% had a

£3ﬁg§tds \‘1060 /

ce bidr | produttorhe tdne eleauingl aasissv:;y Beff
1&3% arent densi
}fgqgﬁ—‘gtn?s}?* d :ggpressxve \d

transverse strengths of 16,800 psd. and 8600

psd., respectively, tested on a sample taken

along a radial direction. The diameter of

round plate, as taken out of the

measured at different points and

than 0.001 inch. The hardness of the product

was 62, measured with a Sklerograf tester.
Exampie VII

The following test is simiiar to that of
Example I in that the same oven was used.
The pressure on the charge wasalsotheaame.
The charge consisted of 70% elecmc furnace
graphite which would
and 30% of sawdust, fl:om w
in Cuba as “Iucnro, which would pdss &
100 mesh screen. The charge weighed 3.6

53

al |
4ss a 200

ore heating

L
v
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C., it had a coefficient of thermal expansion coke, and 25% bi t um nous

coal. The mxture 30 5 per [err]C in the 0-250[err] C range of 2.4 x
10[ err] was subjected to a pressure of 3,300 p.s.i._along the | ongest

afis. After heating to 3000. throughout the cooking cycle, and the test
C), the=coefficient was 1.6 x 10- along the data are as foll ows:

mul atd ve Tine Shrinkage (mn.) Anps.
(i;. ) Step O 424 0 ' | st Step 2
448, 0.0085 4 794989 445 0 12a0 ¥ 448
0. }130§ams The following chart séts forth the test star&ﬁzcurrent of 960 amps) Th8Glart 5 2nd Step 1104
0. 130@mf®aoooklasnng7s mineP@d carried  sets fort i minutes, thevpltage in 0. 1305

Thae pga‘;gggg %%mbﬁr&“aﬁa‘“h o e EXAMPLE VI |. Tests
OW N

I'n the fol | ow ng exanple an oven simlar
t hat enpl oy for Exapge | was,,,ﬁged Appsiggent Density  -1.75
wth the—d4—n®)-n-54—en-s—eha-ng-ed—s-e—a-s—+e—€e#p+-ee-s+ve Strength-15,500 p.s.i.
|d a produd neasuri 0.4 x 0.%4x 0.4 M5B ansverse Strengt h-8, 040

p.B.i i nches. gTjge mi xt ur gygconsi st gd, of cal cined El ectri cal
Re i stivi ty -7. é’x | O[ er r’lﬁ? ohminches petroleum coke and bitum nous coal,
baf h 794, 98%% i nely gr?¥nd so th#¥ the part#cles ranged coal. The
nmture was subyj ected to zor essure §ggom one 0,50 microns in size. The
m¥ture of 11,000 p s.i. throughout the baking cycle, was 2.5 grans and
cohsisted of 69961 the 4% the tes®data are s fol | ows: cal cined
pefrol eum cokeg-aml 35. %1.6f the Tigp (mMn) , , Vol ts Anps.
Stgp O 1.8 320 1st Step 1/3-
1.5 1-2%0 2/3 2% - %P g 2d Swp 340 "o
1. 2 350 1-1/93%s ~ 1004 5 » » 350 _ "
1-®/3 1.5 - : 350 2 | 1.5
35D 3 3 1.5 23 107250 » » "3 2.4
52 2ndg Step 4 2.2 . 1088. O 5 » 560 5
1.90 570 . R <) 2.80 980
3r} Step 6 5 2-W¥s 104 qog0m 72 ©2.40
10$0 é " The mpoduct wasezhard angl snooth and rapid cooks and
veljy fast terrperature rises, 10 free . fromcracks. It had a density of 1.725
usyng simlar corfbbnent s 2f"gr tne cdg 1hg mx® And a conpressive strength of
263 400 ture. For exa e, ,ture cons 4 The hardness
wasioeq aﬂ'}ﬁfﬁﬁﬁe‘?@sﬁ fﬁ% Bﬁﬁ@é u{s‘ﬁtﬁ%ﬁam@ 8% of cal cined
specmistn)easﬁad ke residtividy @cnipaed aat r'nieesolimwknd bot h screened
t ht oubg 568 395" ehrotinghes TB;CWB@E ?”i'sd? © RE#an  nesh screen,
was c @m%"‘%@p TEB taldoktet , New  York
pr ensupp ity @asl Ttaltblhted 1ol B B6210sh Hﬁnneranmﬁadt §% volatile 30
tuge €S/, {)r am wepdhest ywas] SiED bendedd ;"%W %‘H’g‘ ?ﬁ’ mat eri al
coérp S heign anfywbie . Oy nmeans 'c‘:{h léte‘fﬁ”gpslgfsy ;condl tions were
used elfand ebinplé) tﬁé’elﬁfgul’cenﬁstﬁeabhﬁiﬂut&&s gphinigld cdr@9O0of 56§ smdsscL in. The

20 80% electric furnace graphite, screened to and a second step of 6 minutes, using an

pass a 200 mesh screen, and 20% of a initial current of 1080 amps. The following
petroleum coke with a high volatile matter chart sets forth the data obtained during the
content. The latter was prepared by heating cook.




decreased to 9000 p.s.i., the product had product had an electrical
resistivity of 20 cracks. Wen the sane conditions were used, 18.7 x 10-'
ohminches, an apparent _density but the m xture was. altered,tko,, contain 70%

of —1—18 g—ns—J-em-L—-a-nd—s-gn:p;-esswe—ane-q-n—wﬂe—ewn- 65%-~cat-eimes~eoke and
30%. i transverse strengt hs of 16,800 ps.L and 8600 place of 35%coal, it

was possible to reduce p.s.i’., respectively, tested on a sanple taken the
pressure to 7350 p.s.i. and nmake a satis- along a radial direction. The
di aneter of _the 25 factory product _ whereas a cracked product round

pl ate, as 7?‘3&?&1‘ ed at 5000 p-s. J‘——\M-t—h—-t—hl S sane
m xture rreasured at Tieéferent points and varied | ess “and with a pressure
of 11,000 p.s.i, a cr@ed thaVel®. 001 i WP The hal®riess of the product
product resul ted whengthe cooki gg cycl e Wagy Was 6pe sgpasured with a

Skl erograf tester. altered to include only steps one and three, :

EXAMPLE VII1. 30 but ¥ product 2/% ee of cr#¥ks was =obt ai ned The
following test is sinpgpar to thaty of when gkl threg, gooking steps were
i ncluded. Exanple | in that the same oven-was used. These experinents

illustrate the inportdnce of TASSpressure®n the charge was al so the sane.
the proper bal ance beywggn conpggption of gfhe chargg, consisted of 70%
el ectric furnace the m xture, COOkI ng speed, and pressure. graphite which
woul d pass a 200 meshls@Peen 35180 Using a??‘oven desimyned to produce round
and 30% of .sawdust, frl.o.apa hardwd knownjgbat es ead Sy s of 3 inches
dianeter, hard in Cuba as "Jucaro," whi ch woul d pass a | strong products
were made with extrem@ly 100 mgs‘ﬁ screen’®he chae wei ghed 3,6 grans.
The followi ng chart sgts forth g3 test aq4otarting gurrent of 960 anps.
The chart data for a cook Iastm&)?[err] mnutes and carried sets forth the
tilme in mnutes, the oItagel in twlot ‘eps, te®irst of which has a
volts, and the total anperes. skasting cunment of 544, anps. and the second
2.30

Time (mn.) Vol ts : - Amps. .0
544 1st Step®1/3 210 5 1plle0 » » 576 2/3
2.05 -. 584 hk—2/3 2.10 2.00 1164 » 036 1-1/3
1.95 ~ 596—4=2+3 o bi.% - 592 1 2/ 3 2.90
gp@rgxl st ]
gGgS gﬁ!’ oundm:o bveny4 28 x 104, oloc! 551n the following ge, the oven was 1088 5
. mches arent density was 1.72 snmlar to that of E I except that the
2.15 5 gms./cmP mpressive and transversé. kfidss-sectional area of él.ﬁ:Zld cavitySwas 20
2.02 strength: vxez@ determmed to be 6840 pFhe refheed rkiped oibchesh Bherppixtngrcen-was com

u’_ﬁ

"Bunker C' % f%BIR pMW,WJeﬁmﬁ d’tl‘lmdt&_ et g;mefmﬁﬂﬁ The

resi stance afanyt bepdats ksecus@ Ovdiyl KighO mm@mo waaemughhyuw scous 25

was meas uk0e drogdyrts ltchet°¢le5ih Phpa twedsotltbat tegm émnc l i ng.
The sol i d mifefitst aﬁga bgve g‘g Qﬁh"ﬂ “Eﬂ, obt ai ned

was ground ad enafl Ghee beite crﬁdassmnsﬁsls ﬁmﬁﬂﬁsf ound to be

200 nmesh scmesdep wish ssﬁnef 830 p.s.i.,
respecti )294?3’5&‘% aﬂ%t@&?ﬂyﬁﬁh@fﬁ fﬂza RS HEy S %S

appar ent denS| ty was cal cul ated to be outS ahcf dkOe&eai ned 36%
vol atile “30 gms./cm [err]. The product detefollews| | bonded conbusti bl-e matter.
The oven cha_rge wei-ghed. and hard. : o 3.5
grans. Applied pressure was 3310 p.s.i. EXAI\/PLE IX S . The

cooki ng consi'sted of a first ‘'step of 1[err] In this exanple t-he charge
consisted of - mnutes using aninitial current of 560 am 20 80% electric
furnace graphi.te, screened to and a second step of 6 mnutes, using an 35
pass a 200 nesh screen, and 20% ‘of a initial current of 1080 anps. The
fol | owi ng petroleuntcoke with a high vaolatile matter chart sets forth the
dat a obtalned durlng -‘the content The | atter was prepared by heating cook.




794,989 Time (mn.) Vohs ANps Step O

2.2 560 1st Step 1/3 2.0 590
o123 _ 1.9 ......59%6 R | 1. 85
(51070 TREIT—. AN S Y B I ESVUONO PR VOO = Eo SOV P 1) " 1-2/3
14-80 . 606 1- 2/3 2.80 1080 2nd Step 2
2.45 , 1120 3 - 2.30 1140 4

2] 20 1154 5 . 2.15 1160 "6

2310 - 1160 ""T7-213 2.10 - 1164
" The el ectrical resistiviti49f the bl ock 21 EXAVMPLE X, obt ai ned
&Ffound toqge 4.28 x 10[err] ohm . In the follow ng exanple, the oven

S

i nches. Tdig)" apparwaﬁs den3| twmpsbas 1. B®p sinilar to that of Exanple |

cept thal—i'gE_T UTITs: LEI —The—comnpT 3 Ve and transverse
oss-sectional area of mol d ity wa '?b strengths were determ ned
be 6840 p.5.1. redul:.esj to 0.43800.4 inghas. The m xture con- and 7060

S.i, respecsl vely. t’?‘% ned pul verized electric furnace

aphl te As eXpl ai ned pPé?/l ously, is dedirMable for sized to 200/270

sh and a pesrol eum cokso many pur3®ses tossecure very high density

epared by hgatlng No. gofuel oi l,Mntil Lt products, i.e., products

Vi ng apparent densi - vvas solid-"at roomtenperature and had been 25 ties

ound or abo%¥e 2.0 gns2a&m [err] 55d'he redused to 40% content of volatile

m fol | owi ng exanpl es, ,vhich repiesent test runs bustible matter. The

eci al coke Wwas crushe%l‘ In small ovens.of e type enployed in con- to

ss a 200 ne8&h screen. 3.We ni xt urko was ndwtStepn wi th Exanples | and I1,

lustrate 245 grams apg,consi st gy of 85% of the 15 how densitiles over

90 and especially over  graphite and 15%” & the coke. The mixture 30

94 can be sé&cured. 2.50 1040 . was subjected to a pressure of

, 000 p.s.T. Throughout The cooKing cyclre, and the test dat a fol bHow.

4 gB® product was close grained and dense. of purified natural lubgg_amﬁ ﬂﬁe gqp Mol t's

A e apparent density a¢947§ gms./cm.2. and 8% of raw leum coke. 15 1st Ste

rrps-}:ﬂc Sklerograf hardn %%1 was_purified to contain less than : p
ash it &as sized to pass a 30 mesh 350

3 Natural graphite may b¢ u@d) in place of and be3g¢ineg in a 40 mesh screen. Th a 540

’2 \d 2 plnte, in order to achiev ch;g petroleum coke ) mercial pr 2 10
na 4 nd better, electri d% h;t that contained 157? volatile combusuble 20

560 afthough generally poorer mechdafdal strength  matter. It $@xkrushed and screditdho Sﬁse 6
216 Bharacteristics will be e e following 200 mesh The pressure apphefd The pr OdUCt was
cl o3t YRR E P T T o LRSIl (P S 11 ake or aphi (<

he cRipRRabifsitéd ¢l 818Sgrdmy, ikdRiding 9232 err and 8% of raw petrol eum coke.
T:;e graphite 15 The Skl erograf har dness was 40. ~was purified so
4 to contain less than 0. 1% EXAMPLE XI. ash and it was
ifzed to pass a 30 nesh screen : :

> ".‘.'-._.‘-.-'ﬁ.,_'-.'c_."’.o. Q 0 2 QT '.'._’:.O




Nat ural graphite may be used, in place of and be retained in a 40 nesh
screen. The raw artificial graphite, in order to achieve higher petroleum
coke was a_commercial product density and better. electrical conduct|V|ty,
that centained 14% volatile conmbustible 20 although general |y poorer
mechani cal strength matter. It was crushed and screened to pass a-

characteristics will be secured. The following 200 nesh screen. The
pressure applied during test was made in a small oven of the typeiand the
baki ng was 22000 p.s.i., and the fol#%geng size enpl oyed in Exanple5s | and
II. The Tata were taken auring tne test. Qande, conststed of 3.5 grans,

i ncl udi ng 92% Z e Shrinkage 794,989 Cunul ative
Ti me (min.) Volus Amps. Shr |(iakage (mSwp) Vol ts
Amps+ - (o - tep O . - 560 0
1st Step 1/3 L e T " 2/ 3
1.90 574 1/3 a.850370 570 " '0.00247 -, » 1.80 :

580 " " 1/3 - : 580

SR 1.9/3 2/3 1.9 530 574. | 0.00370 . » "o

580 "2-1/3 1.80 580 580 »» " 2-2/3

580 _ "3 -1. 80 580 '

"3 2 75713 - ® 960 380 "4 »o® 2.50 .

1020 " 1=2/3 »" 5 580 2.540 » » 1040 "
"6 2.3p _ 1054 - - 0.00493 v 7 -

2.25 1064 o® B0 8" »o» 2, 20 B 1070
9 2.20 2-/3 i076 580 " » »" iThe P oduct had

t he di nension [er rﬁ"' /3% lert]" psgptl cle st ze and”cbrrblwm hal thi's with

the approximately derr]". Tilse apparesso densi ty was prgpe?”
quantity of volatile com 2.087 gns../cm[err]. The el ectrica resistivity
bustible matter coptainingmgterial gptained D Meagy ang the |ong
axis was 0.808 x 10[err] by proper selection of type and quantlty of the
25 ohminches. Thettransves® break!®y strength volatsle conbustible
matter containing w th | ogdgappliegyper pendi cul ar to the long material.

In the followi ng test, the oven was axis was ®590 p.S.T.

the sane as used it Exarrpl 311, THS i x- PR3 sinibas cook with the same
material ture wasy 3.7 gramssand copgysted of 90% of 10 except viith the
percentage conposition natural |ubricating %} 1 ake graphl te that had 30
changed to 85% grdbhite and#5% cok®™the been puribied to an ash content
bel ow 0. 1% apparent densi taypgwas 2. g, the electrical  and 10% of a

speci al raw pet Fotetreoke—t-esi-stivi-ty—was—0-863-—x—10ler+] ohminches, and

The gr aphi t eTasgsodtdt Hmlﬂﬂdonsl”&39 1 0 pRads sibd1@nd LeMbiiLg! &6 ditheaki Ng strength
was 1540 p.2ppreximately POTh mhens@ﬂm&ymsand’mbe wpt idngehtign ofivdlafi@ dodm- A Si m | ar

cook nadg h. 5 e pstible-ma Vi peiohdon e-
graphite ané 5,0/"“3%2%2"5%“;& a\bf er?&ﬁ%ﬂé %nkﬂdx% 9% fueI 0"

until the ayithdeadmpplidd pgpendicubf tozmaaﬁgamdteaaltlnahsfmm test) Gheaxivenl wasconmbust i bl e

d in E -
e Ler conPEAISn G R0 810 bl S ,,dvzd“?;, s
speci al mléﬁ:anSmSO pétéentigd O IddnipBaitiof I aamrhlumncaﬂﬂ’geﬂ&ﬁgﬂ 9& M& h@ﬁ to pass
a 200 EXAMPhapgex|tq 85% sraphwe and 15% coke, the S [hees (pudfied) to ﬁhah uhetdw prleissur e was

5000 40: 2ty 8 Eut‘:ﬂﬁf A %@fmmﬁéb% hBkD S ﬁ%‘”@&&“‘ ‘“ﬁt hr oughout
smal | er lSset's sw Okgggda'tth %‘&kmthdum sctehle'lhesttxoleum ooke was pre- 35 .

graphite a fuel oil gave an pared by heating No. 6 fuel oil until the

apparent densxty of 2.068 and a transverse volatile combustible matter content was 61%.

strength of 750 psi. This special coke was solid at room tempera-
ture. The coke was crushed to pass a 200
ExAMPm X1, - mesh screen. The applied pressure was 5000 40 :

20 . Higher strength can be obtained along p.s.i. throughout the test. The following table
with high density by using graphite of smaller sets forth the data taken during the test:




794,989 Cunul ative (mn.) Vol ts Anps. (in.)

Step 2 0 1.70 600 0 | st Step 1/3
1.60 620 0.03200 2/3 . 1.60 620

0. 3447 1.55 . 620 0.04432 1-1/3 . 1.55 620
0. @925 1-2/3 1.50 620 0. 05418 _ "2
1.0 620 " 2-1/3. 1. 45. - 630

" F2/3 1.45 630 3 1.45 - 630

"3 2. 40 7949880 __2nd Step #" 2. 00
1140 5 ;95 115Qumulative -~ .- - - "6

1. - Timé 160 T, Shrinkage 1.90 - 1160

"o T"*Q5 "°’“1180 Awps. ) . Swpir. g 1.85
1180 — 1.70 © " edghe. proguct hadlsasm@ppar ent density of
volgtil e conbustlble mat t er but _using graphite 2.0 18 gns/cnferr], an

el detrical rd&stivi ty%f obt &fhed b?%@@orrposi tM on of ;silicon carbide 30
1. 825 x 10[ erys ohm i nekes neaser ed abesgrthe ,jn, pl ace’ Qf t he natural

fI e graphlte The Iong axi s, corrpre ive strength .of+1636 nesh size of
' 0 §%p "F‘ﬁ

t hg graphitelwas ni nud 0 plu 2the smrte direction, and a
transverse 21@/3mesh 1.851d t he mtureoms%% Hfy the breaking strength of
31%5 p.s.i. the gra H,lte an%&)% of the special petroleum

apd i ed per pén cul ar the I aX|g . coke.® The. cooki ng pressure was

aprent den | of sk ) | ar grg&hlte ground to pass a 200 nmesh 1.98
S

gngf cnjerr], “el ectrTcal re tivity®of screer® "and with simlar cooking
coridi ti ons ot._zB 268 x440[err] eshminchgs, conpygssive strength current and
prgssure, but u5|ng a, st andard ., of 3170 p.s.i., and transverse strength of
3640 commercPal raw pe ol eum e, gav® a lowdt ®*p.s.i. The deconposed

si |§ con carblsde is of 240 densitgo In the caesd Skpthe 200 nesh

pargicul ar interest fgr such aﬁmappl ication 5 petrol eum coke, which

corg ai ned 14% vol atii | because of its Burity. *St111 higher densities

conpustible satter, it9fas foun® that asm X- GPW d be obtained with the

€ graphlte such tu%gocont ai k9 85 % of the graphite and 15 % as 200/ 270
., by use of higher applie€ of the Zoke gav® *hi gher apparent density
pressuries duriny9e he cooléihg. Thesmaxi mumg » 45 a m xture contai ni ng
er 90-10®r an d?@i'ty regsy ts, ‘however, not only fromuse of 80-20
§ o of gra}ghlte to vvhen usi ng -Righ pre'bs’hre but from sel ecti on of
1 type a pwessure 01.85000 p.H8 . The apparents density and quantity of
ftil e combustTbre nmatter was 1. 93, tne el eCtrlcal re5|st|vity was 2.375
com!xapndmrghwaineanpm dehmtgsgl Ypbub ohml nches, and

the tf " o¥: Fg‘g" Bssure to be
streng sspe Sm.lngrh oM 1635 NBa uieafrma :apm s midus 0@ pleAe direction as
in thpsi Wﬁgsmm glirection, and a transvER¢ANATD was 90% of the

The fﬁhoﬁaerfo&i a@ﬁ%&’ %ﬂﬁg‘t foask egkﬂh’ﬁﬁa“ﬁg mwg s”[:ra;ie using the

speci E{)? rgh densind yhenptxm&ua ah RppareHtOdERsity BI)@a meshs petrol eum
cok@ wmutaxapmtnggrc@ad)/so passhaloo n@% ifg%ﬁ‘ °2;& reithplectricahasesistivityriof 31 %t of 24
da; Y|

e, Sompress ﬁhﬁ%eﬂth’m 30 nesh
s, 40

IR LR
7% 5" e afa iuf, ké}l’gavEGldwhe lilhl’ ahé u&mmied silicoa Odadtille '

1‘V a#pinv.edn @j E r‘g?@a“ osuch an/qpplipgat
its Sull highe: nSitie
2896 Sehl % %m S oA, 5
39, % é,, (wdfel aisdC1 50 ks 200,27B. 26k highs appled 100 nmesh
3% i of the coke gave higher apparent density than  pressures during the cookm The maximum 45
i a mixture containing either 90—10 or an density results, however, not only from use of
‘9 80—20 ratio of graphite to coke, when using  high pressure but from selection of the type
i a pressure of 5000 p.s.i. The apparent density and quantity of volatile combustible mattet
was 1.93, the electrical resistivity was 2.375 x  containing materials that give optimum values
10— ohm-mches, and the transverse breaking for the particular graphite and pressure to be 50
strength was 2640 ps.i., with measurement used.
mademthesamedmecnonasmthefmgmng Examrre XIII.
example. The following example illustrates the pre- -
Another cook was made using the special paration of a high density material in a some-
meuhpeuolumeokemmmmgﬂ% what larger oven. The oven was similar to S$




0.05% and 10% of commercial raw Smal | er than 100 nesh 2%
petrol eum coke containing 14% volatile con- bustible matter. The petrol eum

coke was  The _pressure appl ied duri ng t he bakl ng. crushed to pass_a 200
gr-aphife was a m xture of sizes, apprOX| ~ sunmari zes the dat a obt ai ngd
during the 20 mately as fol |l ows: test: Cunul atq ve
Ti-me - Shrinkage (min.) Vol ts 3
Aps.. (in.) Step .0 3.45 1900 40
1st Step 10 2¢° " 227203,9%9 3/ 64 20 E

2470 0 I E;;? 7944. 55

4120 - ?’aig?'imf o e G 30/40 n%%ﬁg{pmh 2180 ? "
45 ~ The ofbh &6 weighed 700 " 40/50 mesh " The app@¥ent déhsity
of  the producsr @&réﬁ‘l‘f“t&'ﬁgﬂ 7. ﬁ:ggtn aw pet r ol eg%.z_oo

gnms. /crferrd . g’"ﬁv&‘%’? mo):qanss thz*nugh a:p00
mesh 25 apprﬁ&bam a,kstohemgglm% volanlcoom— pet: ol eum
coke contai ne Pctmlmm coke was szl,%s"r&gpa ¢g“’m E‘E‘“ atter

and was | ny h% gﬁiﬁf mm#,% B i d4ti epaimesl dajogheat zmg
"Bunker C' telfp lad followd: CONSI sted OF 92. wst% chemically purified natural

whi ch vvas continuously stirred during heati ngCunulitivei cat i- ng fl ake graphite
screened to pass THEmei xture was subjected tSh&G®® p.s i ., and 30 through
a 30 nesh screen and™® be hVol® in a APt test@hia is %‘?foll ows: i

794.89 Time (mn.) 0 Valas 1900 Anpeyes. IstSep Step 0 -}
1.85 _ 568 o 1st Step 1/ 3 _ , 1.80 S

" pl3 1.8 » v 20 4, »ow 1. 70,
57311-1/3 ' 20 » 578470 4764 " 1-243, . _'

579 "2 T " 2-1/3 : " . : " 2-2/3
n . n 30 N I 3 279 ” » » n |
"3 2085 4.55 109020 » 2Nd Sind Stef 3

2. 60 _ 1048 5 - 2. gﬂg 1067 4 6
2.40 . 1077 % 4.50 2. 0 » 1001 B '-
2.30 ' 1101 8 4.50 _ » 1104 Jhe resul t ant
product exhibited ateststivity—toure—was—3: ted of 7@% of
0. 706 x 10[ er r | THe hippardi€ Bédsity cArthe @aarwest 40 pdhiseredn, 4nd 315bc oft saw getfoleas

graphi t e scre@fesd sme/cénlti was bopdegd @?W@n@kf’é @?]P%%oé Mrse'. pass

a 30 mesh <or SRR hgyd in a 40 o ond was .|
mesh screen, ZQ%:mmimpl e til[diad TR gramCandl | c’piepar qjr ypheating 'Smmé’dﬁteboxpails

t hrough a 200 cqmggql of P Ll pygified natural  which was contmuogb' ;

bi t um nous o %E‘E mnﬁhjdm odiehl! ng P :ﬁ% m X ure fon- pass
through a 2 e Screen. The mxture tai ned both Iarge and snall sized

particles of was subjected to a pressure of 5000 p.s.i., and natural 5
lubricating flake graphit The mx- -the test data are as follows:

TN A e e e
. - e an




26 794,989 Time (nin )

Anper es Step O 596 1st
Step 1/3 2/3 _ 600 . " 1-1/3

60 2 T Y S e e AN 606
" 3-1/3° " " 2-2/3 608 3
60 ~ " 3-1/3 ' 604 . . " 3-2/3
60¢ - _ "4 608 , 4

10%0 2nd Step 594,989 : 1078 6 25

10@ - Erm=—— T‘m o P ] 7 S ' 1100 . K - " 8
1110 (min.) , Yokt Amperes Step 1120 10

- ——Fre-resuttantprogug_exhibited a resistivity

argicl e nmade f%onr30/4olﬁ§sh.-of 07875 X 189%h3hn}inches,,an appar ent
| n}maki ng a hilgh density.gor oduct thg pres- gegsity of 2.055 gms./cm', and

§r ansver se r%ijre enplqy%d during the heating seens to 5 strength of 3820
$.i. The corfbination of” exhi-bit ®onsi der@bPe influence on the apparent
$h sizes enpl oyed in tikdos exanpl &73yi el ded,, slensity achieved. This is
gustrat ed iq_&@p a product with g“pensity substantial 'y that follow ng
Bl e, which setS forth Phe pressuie which WUl d be predicted by
culation frie@3 in p se»i., the apparent dgnsity in gns./cnferr], the
degsities of products made up fromboth and the resistivity in ohminches,
a series 10 of the Pwo graphit® nesh sPz®s. However, the of tests at
dferent presdfles enpleying a transverse stsength is much higher than
§ld mx of ,13% raw petrol eum coke and 85% be expected from the
cogbi nation and 1's chenf’cally puritied nat@r@l -l ubricating flake nuch

pafticles than to that gfgan 7960989 204 Step

273Pressure Apparent Density Resistivity p.s.i.
gng./cnjerr] 4. 2.60 ohm i NndM8s 2000 » » 1.985

.98 x 10-. 30Q0 2.50 - 40810 . .88 x 10- 4000

2. 93 .88 x.10-[err] 4500 ' 2. 05

1.§4 x 10- 5000 _ 2.40 2.1072 » » 1. 11 x 10 It will be
obgerved that sthe resistixgities dqegraphite and 15% of 200 mesh raw
pefrol eum not' seemto fall into a consi st ent pattern. In coke. Curve 2
sh¢gws the res®ts for a2s¥nil ar ~gdidral | it»has been observed that the
m¥ture contgning |angs graphijyg flakeg 5 resistuvity decreases as

t hg densit y—Ret-eases—(3640—+esh)—anrd—et+ve—3 shows data for a but the

rufe irf AQhant ph@kleiitigs a EAGHEG |tSreSRET8 RINGE PHsBES W Sofange for a nixture
contaii 0706 x36— olcki-ipcits, om tjpatentt rewhi hbsdadng fiake gphtusesedan- i ng t he 30/ 40

] 3. e - a3 .
oS e RO G/ S A TR B, M S R TAIRAN of L ovs some
s PEFRITOPoPEt on of the petr OfrépHhtE s6xl & o Ips through a 200 mesh 15
? ExamrLE XV, ' screen, and 109% bituminous coal screened ‘to
; In the following example the mixture con- pass through a 200 mesh screen. The mixture

tained both large and small sized particles of was subjected to a pressure of 5000 p.s.i., and-
0 natural lubricating flake graphite. The mix- the test data are as follows: .




patterns that are not fully understood. Wth a 92% flake graphite and 8%
raw petrol eum 10 given kind and size of graphite and a given coke cooking

pressure, the density_increases and the It has been found that a higher
apparent_60 resistivity decreases as proportl on of graphite  density can be
achi-£M6 e_grap b erarr-opt-riTm— How

enpl oyed contains a substantial ash content, ever, with a given i

conposition; the resistivity although it will be evident that for:l
pur- 15 sorreti nmes increases even though apparent poses a nini mum §sh
content will be desirable. density al s% i ncreases when the cooki ngfpr es-
Thus, with_&8chermically or of herw s 4 d. It
w || be observed that mmegraphite, a hi gher pressure w. 11 be needed to
maxi mim density for theisdarticul ar M9P&hd _achi e?®®a particul ar ddsi r ed
density than in presSuige 1TTustrated 4 the aboveisisbg e was the dase of
unpurified graphite. As an 20 achieved at a pressure of about 4500 p.s.i.
exampl e, a test rmade udihg a natural Imubri- where&s™a nininumresigtivi ty
was achieved cating flydke graphite hgging about g 4% ash 70 at
pressure of from 3000 to 4000 p.s.i. In content yielded a density:jof 1.97
gns./cnferr], these tedts the graphite was ground™ & pass a whilerfa
conparabl e test using g-Glem cally 30¢gesh screen,apd to be held byl a 40
mesh purified natural lubricating flake graphité 25 screen. |n confparable
tests-enpl oying the ha‘VT/ﬂg an ash comtent |ess tParf about 0.5% sane
proportions of raw petrgol eum coke andeosyi el ded a pr@duct havi ng an apparent
density 75 natural lubricating flake graphite wherein the of 1.93
gns./cm’'. graphite wad@ eened to pass a 200 nesh” In general, the
apparent density of thejayp- screen, & .woul d appgan, tthat a pressure higher

duct wll be higher for graphite w 30 than 9000 p.s.i. IS necessary
to achieve a material *having a highel" real densit¥.” The nmaxi mum appar ent
density. This is illust3xayed real deemities of thescal cined petrol eum
coke, 80|nthefollovv|n%table el ectric furnace
graphite and natural {2 cat i ng f1%e graphi te "erfpl oyed as raw nateri al
Pressure Appareng density ie8certain of ke precedi ng exanpl es
were of p.s.i. gns./cm'’ . the,o of 2.0, 2.15 and
2.2, respectively. The ‘appar ent den5|?2§/' IS affectz"%l the type 85 5

2000 . 1.57/2 ofiomol atil e conbustible matter

cont ai ni-ng 3000 o 1.83 09 material used in the m xture.
For exanple, 4000 6 1. 8¢ thé Vol atil e conmbustibl e
matter content of the 4500 _ 1o 1.91  » » petrol eum coke has
an i nportant bearing on, 5000 10 - 1.93 this. Figure 7
graphically illustrates data 90 QOOd » ?2.02 obt ai ned
with a given kind of grephite when thmotype of raw petrol eum coke was

vari ed The 9000 ps.i. tgst was made i,n,,a smaller W|th regard to content of
vol atil e conmbusti bl e_aven, usi ng anl Y] 5 grans of > A xture. How matter. In
this figure, curve ve nepS adj usted:to yield
a density vgr s%fé’éﬁ«% %E%rbﬂ’“"‘ °M§°Zﬁq%£mmmmt

matter i nétstmmmhfg{zosorgmsdm‘uz%s wm n:%@ Fémsm “tal Iy
illustrat {‘g‘gﬂhc 9 2 rel ating
cooki ng preS,Sl,y;oé'lz. 1&'3,,, ﬁ?&?ﬂa Yhat S miMilg&iblﬂ Ivmh sehatfa:hftmpr&mc uk es

cont ai ni ng Iwhxdhtwosldbc @edlumlmbn@ 18 hite and
1% coke, B wﬁfmmm o Mo, M 12 o
stated befbrg L}Kesn&%aa higheP S uldje;aﬁldms%oiawapeﬁmenmm M[ﬁ’% si ng
density is abenepectl mﬂrn!’r Qh urified npO@! Jubridating i%d
natural f ajmuch m ﬁ?’ﬁiﬁg % combusti bl e mat t er

cont ai ni ng ¢ERYONER i e mxture m nut es. This sane test resulted in a
decrease This optinmum conposition is, however, in conpressive strength

of from 9700 to 6600 reated to other factors, including percentage psi.
and a decrease in transverse strength of of wvolatile conbustible matter
in the from5800 to 4600 psi S volatile conbustible matter
containlng_ The use of smaller particles of the high 70 material,
particle size of the graphite volatile conmbustible matter containing
com or other velatile conbustible matter mat- . ponent has been found to
decrease resistivity, erial, and the pressure applied during although
this effect is not pronounced. The : .

A%




cooking. Figure 9 illustrates the effect of wuse of small particles tends
to increase 10 conposition of the m x upon the apparent density,
hardness, and conpressive and trans-. 75 density. All the data in this
figure were verse strengths. . Thus vvrth a mxture_of 80% obtar ned at 5000
p. STHTTAPPTT ed T pressur e TrveE T artT Y TeTar-grap

was obtained with purified natural flake bitumni nous coal under 3300 p.s.i.
pressure, a graphite screened to pass a 30 nmesh and be nesh size of 30 to
40 for the coal yielded a 15 retained-in a 40 nmesh screen, conbined with
resistivity of 6.58 x 10[err94%8%minches, a 80 a raw @2&trol eum coke
contal-ning 14% ppiatile d .71, ressive strength of
conbusti bl e mattgdi. Curve g‘%&)%qlhe samo p.s.i., .and a transverse
strength of 3 t—ttre e crushed to p.s.i.,

L f 325 yielded a pass a .z esh screen. Curves 3 and 4
aré reS|st|V|ty3omf 5.35 x 10g.e0r|] ohm isachae* a 20 for graphites
canefully screen to have the oglen5| ty of 8} 76]0_‘a conpressive strength of
85 |particles in t narrow si z¥ fange to pass a 11,060 ps.i., and a
transverse strengsd of 200 neskosind be retlanrbedm‘n a 270 nmesh 7165 p.si.

sciieen, conbi ned swot h"a speci a£ et r ol eumlclolge 10— As has been-indicated
hef ei nbef ore, ustible matter. can be

used i e S . I i purified natural
fl ngtmtﬁﬁﬁ%éﬂﬁ?ﬁ&sg " E:g Eﬂn&&%&%@éﬁi %y&%{s%&'g WQ&%}'CI e 90 and curve

4 |'s Boyeralgrig piis tbenob’bqu!edhab thdemlxnmsqu aigingDr larg; i. and a

X oy da
cur¥ eg.f‘ ”H%’é’f‘ﬁ,s bt ) ﬂe’*‘;ﬁiﬁ:ﬁe gg@"g%mt%ggf QJ""é.Bosﬁnps for
1[ er r jndigariodl @S tha O mBHRS conl1O skeandd & dighid§ €5 ar e enough
f of 2tamnaulaes graphxa:nﬁdvesefvlloyts foine ghegleirdleamtopkaties he optimumratio
bet smebom%?g Vi to c‘H“oH“RM“E A8 BT 8Elum g 30  and coke

i s Phi Gt hsl beerPfoliidXehaiaChightr #Poent C8NE Sugar and
8046 nﬁﬁw e tas depmdn gafaphlthed nudtmtbe@dtnaedneldn\mq Brapi®®0 resh el ectric

furna Sigidn |‘%P ‘é’ mgm. <o y hi gher under
pr%uwwﬁu&f (21 mwg’f ﬁif%g?@mdﬁtﬂmﬁomml ar conditions

i nvoI Jasity also mcreasesdhm thncdo pres- dé‘h@i vith gtherhicalp orsah P@él & G aphite

art | oPs et ﬁot?m"a%‘ééﬂ‘ ggpic B sy . and a
trans)‘ﬁ{sﬁ'@ iﬁ %o@él&bleMEDQﬁe&se gﬁcﬁiﬂ&ﬂied Qiraphi ensr.nstrength of 2490

p. S20i achiélehem asmbs:tq tfuibes 45001 p.s10 0 ejampl erame-abnaﬂq ztaonﬂtt}ealtlehﬂﬂ bst ances. It

wi kil WhEey ) af%aFPHfzw m“%ifsg% gﬁn nf® t hat the
hi ghe&aﬁ%égﬁeyﬂé}fu ounQQ £S QhifeS paﬁblﬁ ﬁtsmgraa wmed pul p), and

descr Bbseh scaebmml toibk helibyha #01 desla mﬁl@bcﬁa al rldwc mlmoke Di fferent

ety FEE Iy pomray awr“F'ibr““P riig %lﬁ'fd ;‘}’% qui re
dlﬁfer,ﬁl;} lﬁggfgh é’rspﬁ ﬁo Io ucts her et o ore ta| nabl e.

r ESU| gmpmJMs edmre&obmasssat poosmol t Hess#@d@e;pmdtlde@wfﬁq@rwarl ous exanpl es

EE epm;g}lmjjameyugég@hd LS ot i ntended to be
US

Entliigﬁitypfﬁgﬁﬁﬁsdaﬁd rea pcffHMmb&kcprijCed fromm x-

ac -orduadtcfynw::tghawd:e i nvention, afkuf fusme hiter apd omatugad ufifist | ng of
cobi natigps of gr apAn te, nde{ﬁ‘g of' a@plﬁ&; present and
bi um nous pgQaI or f &gs ,e com&tekdcuafm_rs 24 5 and 2.2JiréspekdvelnSs Of t he process.

%‘Wlii@“vavlﬂmtmmﬁ in particle
y condlﬁ,}‘gl

e t end ave an ﬁ% ,‘W‘i{o‘m nbi nati ons ef f ect
{t he el eGhgg Cal and ngghani cal utarvaameﬁﬁxbu‘sﬁnahated &mezttraethéesul tant products

have pdsai es of thelfkesultin Jasgam ‘Mﬂ?z °an | ectrical
duct i vi t;%equal to o %)etter ‘E"'ih 5 si gni fi cant

he than conmerci al ectrodehe a@v&ﬂd case of |arger

art i c| Rhe 9D00QD.s,i. ttshwsemddau Bnpressive and 115
T ERE T r&%ﬁmﬁ%ew s b ghes

ﬁnipé €oke o ritkires) el ectrode
graphl tw m;calrdavetsfﬂtéc !foﬂq““% e'zx I[err]") froma
m><tu d136S Sorddhitad "- . corn- . artificial
grqphb ‘3 um)mpm al As mrmna ﬁ tthe ejp@eitr goges. These
pr adueppsremr denfiy ofi @ Cmis@mE wgpm cl-es generally
adi%r pfz @00 impeshy porified; o NOS uI d pass a 325

'S t han t hat of conirerci al electrode graphlte al - screen to those which
woll d pass a 70 mesh though useful products of | ower density can be screen
e mhlch woul d not pass a 100 nesh nade mnth a sacrlflce I n other

nechalnl caI I‘y 'st rong eI ect rlc.allycon- 60 ' specr f| c resrst i Vi- ty 3 of from
5.8 X 10[err] to ductlve product produced |n accordance wrth 125 43 X

A~Nr - b o o Y 1 - -



65 followed by a current of 1100 anps. for 2 The preferred | ow
resistivity product produced 130 794,989 inaccordance with the process
of the inven- or natural graphite may be mxed with [ow ash tion will
exhibit.a.resjistjivity |ower than. about content coél or some other mat eri al
havi mg=a E8:ehmud-Rehes —— LS VN : such
as sugar--or pet- As described previously, the process of the roleuntcoke

i nvention nmay be used to produce a very high A very inportant aspect of
the invention 70 density product, i.e., a product having an resides in
the productisgn of a wholly carbona- ARBR ent density greater than about

1.8 ceous—beﬁded—&%heke—haawrg—&pp%*e—gﬁ%ﬁ——aﬁd—Mrabl y
err].

hi gher than 23 captainingrogponest ofothe ulted

gns. / cnf err]iﬂ%&&&"ﬂ?}fﬁm ﬁmga@?ﬁaﬁmﬂmw sum%m%n&dpﬁg al so be
used to rrakeomatbﬁmeZc adaftee | lig :han&oxassmsoscoo\ps.t Iower than _75 and
strong probutelast "@efo?msf % q’ﬂ}? 0w le??&mtml‘ﬁ AR

bel i eved thafe™ %hé:nﬁ eumbastféi E‘Smfﬁgﬁ pohetGhast BlecPfotdid o Becteds® resisigfif) Si Ly above

U\

about 1.8 gneral,cakd & Sprestire Chp laldto@:edaikl isonwbpnadunmsrlmf
strength, hepkneofms e@ﬁ“ﬁ@hf”ev@ﬁ‘\ﬂf m? 8 tepdey i d T8 g

et oalto PR At e o o oy, Gl R o
oper at i ons. ahalueds 306001 4i0dpplidl piedadre. rmtver mﬁdﬂap@hﬁoﬂm msh}; andswh mul tiple
i npregnat i on? ofperobeineh with p foa ym&‘h TymouoRl m?%(?:r P mal ar ef ul

i nterni xi ng BRkd AUk ﬁ'éxﬁ%??& OHhoida WAIC kddRlivid &1 t6158 k $0-AAVAoLBLCH, & N80

i ngredi ents hawepechaam cbi@tonthind@ it ouladle | ensicy denzl,t cofipressive eutnbrarbfabout 1.92

gns. / cnf err]°°ml§ jel¢ mages C‘t“f? ém“ﬁ et r*ts?ﬁ Pdm‘g“ﬁe ig gth| 3§78 al so

beI i eved t hafaf tw@ Loy LR st B gg,s ausing such
very finezoa tgtaplﬂm?cax:ﬁm@ scx&hmiomheae haelsnyodf h at o wmmtreagthadfs 8n a

si ze range o? e dﬂ%“z“’obge (ﬁ’{PeRféd apd, agrappyerse greagth Snaceous
bonded 85 i mt&thé’é Ballpe ar Gy Tl QA dndtei WGlisberord! dubs! ©-
However, in aaGiin asm%evom rhlhlatblennamt ustedna pmeofotmxﬂxdure:mnmeessur es.
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during a substanual portion of said heating
so that said heating is preferably complete in
less than one hour. .

10. A process according to claims 3 and 9,
in which said high mechanical pressure and the
rate of temperature rise are sufficiently great
so that the resultant article exhibits an
apparent density greater than 2.0 gms./cm.?.

11. A process according to any of claims 1
to 10, which includes further heating the
formed carbon article to a higher temperature
to further reduce the resistivity thereof.

12. A process according 10 claim 11, in
which said further heating is effected by pass-
ing an electrical current through said formed
carbon article, said electrical current having
a density greater than the density of the elec-
trical current utilized to effect the first heating.

13. A process according to any of claims 1
10 12, in which the carbonaceous raw material
is sublected within the mold to a mechanical
pressure not less than 1,000 psi.

Ecomasia BB e e &t O

E{E&%ﬁmﬂwq below 2.2 x 10"‘ ohm~

inches preferably below 1.0 x 10— chm~inches, 75

20. An article according to claim 19, which
has an apparent density above 1.92 gms /cm.'
preferably above 2.0 gms./cm®.

21. An article according to any of claims 18
to 20, which has been formed from a mixture
of graphme and a carbonaceous material which
is fusible, which decomposes when heated to
form an appreciable amount of fixed carbon
and which contains appreciable volatile com-
bustible matter. .

22. An article according to claim 21, in
which the graphite in said mixwre is natural
flake graphite.

23.A substannally wholly carbonaceous un-
impregnated bonded article formed according
to the process of any of claims 1 to 14 sub;
stantially as hereinbefore described,
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