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t he anmount Mﬂﬁéﬁ@ﬁ%egﬁéaﬁﬁ "&Rﬁe ik Gatt @d’ ags - -
equi val ence r atiean ufay be the e as drhhf&rqmtﬁbmr theckq nﬂﬂ nofofolm .@:eﬂaaarmro Any

Cerbucton' T TR Lo ??%E;ﬁ%?ﬁmpﬁﬁm R et

combustion firg m%’i
preparing tzhe foRREN tefeestodlp WjedtioR ATH Snggbﬁé Sesdte.
such is used. Puics 'wnstwemaed locatllon suth ﬂlhsmeqm qfalheem&antaarbem hﬁcksllsue
secondary c i ik qum "““’tes f ‘e:‘t’aemssé fnEathe ‘é‘Flee Hoha Blatksr 1t he
primary fire w ﬂ_{ggé, BV %ﬂaf% iefla cvalugting I Iagﬁ}{tg WIRAPEFRN ned
on the basisg of 't he oxi dant used and Tequi red downstream- |t has also Been
noted that, whi Iaémieﬁmtlctﬂe?\’m@? el his fisedeteriined in @cm@annewwsw PH510-Mhe. ox

i dant and/ or f U?Jdmlékb &c% (%Sjeah %g Llﬂfagg ar & p%ﬁlegsed rbog%lagl? g&l%t I 9 te mme&) t h 25
combusti on gasn séchRIaik Uhd faswmg edm fitidh Ye? w?;\fee IpBrc ealbon RL Y
conbust | on apa IRk s isplaeey ihea pxloeelaamcmcnbls eqnﬂpped eroemﬁtfiﬂgam/ert rmit - 49

e Y

For exanpl e, i sthebh .
generate the Qﬁmﬂali’béréiﬁmbﬂﬁitd IUO rfullih&r pbition of 0.01 N ipdl tion ﬁ)cl fh@&é‘shltxﬂé‘t ur a|

gas with aMSox%rdfag;gls a%fa érfmr3angfn‘tltf¢§sveAéﬁﬂbllbuet a:llquqaiés nm#tuf;hs iaerecenmtug?ydiu .
into the react B‘%‘% 18 ls %t he
secondary co m F tarc sorl}u¥5 (1)1%’- axsgd:dsorb B‘gm cator o ﬁ?:t;% qﬁ@ ﬂ£ s:égte solE é‘ggt i on
such that the cpﬁﬁ;uﬂtvanye)yaftratxh@arbmw si ﬁ?eﬂlb,the rfa& dred &pebsyed e d g&e

wi t hout si ¢fii fspeas ) r@gs % lqu rmqsdag:c% with thyf formigda [j(Pgrerat Iodine |
c: fé? %ﬁ&é{ gt o u?fgﬁ G ai Ll ¢
Tedd g{,

fol |l ow ng t est
adtﬂé’r@

. et

physi cal .. pr ogecm,
35 | odi- n@mes dyﬂgﬂdunmers shovihnaCa&:tdbtperanﬂomg«d:hcanoa&‘Gemdan d ég
c bon o

SebeE L T T

bl ack product s '\(e%n
adsorption technlque In thi's porcedure, a carbon 40 e |1s

pl aced into..a e?ea-wm of Pelleied |Garben dikp{gedl‘ hig i Idetamimndseacfcmtdancngnthmmdt
pernmit 40 e@bég 13ang fepasted g bs¥Cdevol atil i zed for a 7-ninute period a(taoa
tenperature of BAAG: PR Buidhien MiRss S raBshsh Bhch! | MR ds (Rienmiakd i he top
| ayer of cal ciatestdaner itth ASTMCResi Method Dr24d6H2, ta0 descrileidtehrliof haasif. THaledults | nch
and a portion rﬁ?orleﬁeﬂqi@ﬁa}"hﬁtw 451 gt khe Blackels ghtflatly. or gelletddsforanpl e t here i s
added a 100 milliliter portion of 0.01 N-iodine solution and the resulting:
45 mxture is agitated for 30 minutes. AS50-mlliliter aliquot of the .

m xture is then centrifuged. 45 until the solution is clear, follow ng
which 40 milliliters thereof S tltrated usi ng a l%sol ubI e starch

. N ~ o~ A I Y T I L




Adsorbed x 0.937) -4.51/Sanple Wight =. lodine Surface Area.. This is

procedure for determ ning iodine surface area of carbon black pellets is

desi gnated as Cabot Test Procedure No. 23.1 for purposes of convenience
As-shoewn in a

Cabot Corporation publication TG 70- 1 entitled, 55 Industry Ref er ence

Bl ack No. 3", hy Messrs. Juengel and O Brien publrshed on April 1, 5 70,

t he i odi ne surface area of IRB No. 3 (Industry Reference Black No. 3

66.5 m2fg as determined in accordance with Cabot Test Procedure 23.1

referréd-to herernabove..Pour.EEnsrﬁy(md Pel l.et ed Carbon Bl acks - sThis is

det er 13 dnU'reporreu astos/[err].

60 Di but y! 7hihd Shekp -ARRRAE Hrduah bEREE dRfrelcieloVErBE poer of dPlIStizel S
determ nedirbqn bltckowh}tarmrpmatdrd uﬁSa o 855 whighthatio BitR 4. aﬂd za)s odidecr i bed

earlier. ?ﬁg % ol by Nepclarsey e ook dispersediin ehe bl ack i s
y asticiger (Paraplex made and sold by Ro. m an Haas

in fl {Jf f y(% g Fcﬁg ql@ty Ii’ﬁsgnes o stgmdar% I erenoe blacks g;ted under the. s 1564

080 ™  conditions. More particularly, the test involves 3t ¢altibn BldcRghc) oxide Iaﬂﬂl ng

st rengt h ples mwemtsscltm@qmdmthavmecsumng f)monduiaclat clogide isddo car bon

black wh qﬁ%ﬂ'@?ﬁ“ eppents ptili mfr P@‘ %@E%@ﬂard zi nc
o s PTG S ﬁdgm tmﬁ"&t@r@h S )

di_sper Sedddté}maﬁdexﬁﬁzi e@rv dlud ()fFlﬂO%H&Sﬂhb Gih ey stre made
and sol d 6 Q‘& 8 SIQH ¢ ra%@ comeralosdbrdsg,te,@feséwémdar d
reference |cularly,
the taqgt S& eﬂ%&{ %na regl e?r drﬁ at % orpo txon o Imrg;?&ﬁm enfrgx?‘i%gzqs in
such propmadlcstsrcharhhaize harvﬁtgu ang@ th’eﬁ ﬂo rﬁés,sBBtmmr érosikfade@reaioic oxi de 'S
1to 37. Sabo 13 miis,n brzusG tqmrlhsi leerbPk Bed a1 average ‘appar at us
are’t hen B r&ngegr i ggrdrrr% érl”é&ﬁ#ﬁ L o
conpaned fsQnCﬁll@er!lf sél :abden@mﬁtlgeagt hs. The

tinting sdeateniteddy tie statee)f darblwks tbbméasmdmdamtdrg s s Tibe Stetlivg Rioned

utilizi nggtta?g Wﬂé’&?‘i‘ S Fonsj ?So e {BEEaEY FRisTenge st r ength of
the Cabot Lﬁ ‘iﬁﬁ’-‘sﬁi% of B cka Tl anges as3eeapRVENL | 0Nl |y
done, 25hee SHieslib . e Darigk af dbloyt 3LSIoGBAM 250 perdentc - @5 100%

for tinti %ssamd tnlnnerdsre iertp theg r®a aed4rdh ingghearbitreyii lsmlrgm velmedenmar k of
(<

b1 d
Cabot  Cor nﬁm grﬂﬁstr soraﬂgrwngg@;ggg:% ol Efg?@“avﬁ?‘ errpg'&g tﬁrgck made by

Cabot -Cor 'blackds Qefeasﬁ 15

bl ackg0i Sstmh haahdaﬁdstedp boarma@dm: herud@ﬁxeprMngsblacla 130t r ogen
sur f ace: able&%b?t @mp %ﬁn)g‘cal nreori«rtermrlptacmrd@m Htith the GGFtto 70 | bs.
0i | /100 | Brocedies sgt &Hd“ RPUGHIORI ¢l e di aneter of about -800 angstrons
as deternined by el ectron m crog&gﬁyMTTb@ﬂiagrlm difference is that Sterli ng
R car Bfn Ahasuicai s in a fluffy f@fedivwhil| itehe Sterling S carbon bl 38k 20 is
in pel | et B@pegesm  Accor dingly, Theemal) ockhampldct é’(ﬁ""\“bgHr efus2e fce. pur poses
then is 20.4ek ﬁg fleg by the spjate of she bl acks to be gpasured for
tinting strengt "The Sterling Ror Sterling S seni-reinforcing carbon

bl ack 49s Id.gu!s Svofaesi Aesaed as the pri mary referen st and g for .det®rmi ni ng
tinting st éngt hs of the other b acks. ~EBbrt hernﬁf(’e 2‘& cribed above,

addi ti onapppagkafptshacks are utilized as references for 25 establishing
tinti ng stawogt h val ues coveri rﬁ'}ﬁthe rakyge of .abdut . 30%1ﬂb about 250

per cett 3: These gre deterhm Irllted re i D mad'é L ndzear 5havr ng
the arbi IS SR R %ﬂi%@k PSRl i s
manner, askip®hli€s Gbo Bti bﬂ@n 20-1 angRd © ndhéti‘}'thlg'eﬁcE Begt hs is made
avai | abI eNso3'aby tMesgs., olmeml pf @rﬂimepuml&e:kgn tApail lapﬁﬁﬂoxr mat e as clégsel y as

possr ack I aré(teg%rnte) g‘)ﬁ m:) y

S oy, MBI R o SR ROl £

procedur ererlanesltude s fper dqaut irgh Pl srvetheien a3aml By oGaibeiizedoniber nt | on The
anal yt caBtsetdlre@t rqfhtnemgmahleaﬁ ite Togasiremens istaglste op f%f@éd'ﬁ\hs Set forth
0t héSpr Er:rm SISt J9Rre insh gpl reﬂty BPBIT P1riGef T saBple oL RHEIAEF ¢

(Medi um nnon wﬂl be more readily understood by reference t3 SheHollg@hd éx@ﬁples, _

Ther mal ) wthlnelescﬁb@ the détdlle@mre@htatldﬂjbﬁ:apreénﬁnm comgpo8hdsengt h, %. . : 31

56 % 25? 40 . lodine Surface Area, 60
40 [ elﬁp] / &xamp e 1 (Comparatlve 5 1@ 4 3&11@ 119
In this exa ‘he there is employed a suitabit reaction apparat )gr vided with m for
DBP Absor gpippBing c&ﬁg fiddpas-producing reactants, i.e. a fuel and 3s ofidant, either aSdepdtate - 131
117 45 streams or as precombusted gaseous reactno? products to the prxmary combustlon Zone, and
;B‘b the Y
45 For f ?E%rllls ion %iises be 1§t‘t? % "&5 %xf Lrﬁ g} I%g e% /at Iya‘ge
determ ned i n accor ove procedure of the pri mary

Sterling S sem -reij nforcr ng bl ack Thr S |s shown i n a Cabot Cor poration -
publication, TG 70-1 entitled "Industry Reference Black No. 3" by Messrs
Juengel and O Brien published on April 1, 1970. 50



Modul us and Tensile - These physical properties are determned in
accordance with the' procedures described in ASTM Test Method D-412. In
brief, the nodulus neasurenent relates to the pounds per square inch pull

observed when a “a sanple of vul cani zed Tubber—s—stretched to 300% of its

original Ig . The tensile neasurenent is a determ nation of the 55
nunber of ds per square inch pull required to rupture or break a sanple

of vul cani 2gd/ 55 rubber in a tension test. The invention will be nore
readi | y ‘under 5t 0od by ref erence to the follow ng exanpl es, which describe
the detailed prepar attomof rnmes.entatlv-iﬁﬂﬂwpounds 60 Exanple | = &
(Conparative) constriictad —66—n -
this exanple t nequbnomo 4 aEy st bl aégfcé a8 anetdl japd eﬂm?i@\&déa \ﬁﬁloféhf'c‘? wWi'th
nmeans for supplY A& ol e r@aﬁo ﬂﬁs asraerae @la ng, lqundewmcmsf' A ra%

oxi dant, eit berﬁa_--- g ;@e@s e, ndhfnga:ﬁe Bl?sa"‘ﬁ ediestiron
products to theeqaw-{ ': f ﬁfn&g"gﬂﬁ the zan ben bmokl p@d»cﬁxet ﬁFﬁla Q 'si;fgy bot h :
t he carbon bl a s Yi _fgﬁm f 534"15’ mm Enngout i
conbusti on gas 3t Stagen :Q',._iﬁttﬂtinmﬂmemh AN 2‘ eﬁgrlﬂab{sgartabuﬂm tiféteeslred o

appar at us nay 0:71 equivalence ratig;.

: g A co®bustion one of the t .
6 constructed g glﬁgé.émf’%ﬁm SQ&Idhanggara ufaéhmgﬂflf n@ﬁ;@%ﬁ# Al
L Dt vnled sy [ 0 D _-S. .
with refractor! lgii i '--.f!fl.i@l?.'r.aiiitfl' AAHI; 39‘|Vlﬂmgl Wtr&ﬂ&lﬁr&‘ﬁb
recircul ating ékfﬁ? _.d '_ %Whiiél*siépi""sﬁfaﬂé §Lse

by cool I ng rseaams

as spray 5 rﬁ? :
reaction such

£4-

. anialsspd niicheseb@ﬂct [ on :
[ Rombuiting H asequ éﬁe erﬂﬂ ‘?r °£§? spskithelinear
zﬁ g € C@Ebtﬁmm bisafhﬁm Qé’eﬂgt % Ton Su
_Ig srammgz manﬁs fgrhb gripheeally o thosnireih d€ o bg--
et (e hqungllﬂlheﬂﬁﬁé ApTEgre phse -‘Utgtéhe_teadb&ﬁkr ed
154 '-';ﬁ_g,tsaigti.‘i% g%h*t héthbga&ﬂhtenr sy, hitest el oy

procedure is enfskoleds, 4k ﬁ@{f, 3i§°rFa{uﬂ?e_me>s¢frlalt B iIBSIC.F %
conmbusti on fi ggEFEHecHE: Wolwbicl S ofs1.G8, ErilAquthw f)len e.
ratio. there %gfeés Y GUSTM D88 ot e&%ﬁﬁgﬁ“ tbl?ghn one or
more i nl et akyiiivite __-;i@ ¢ é'[“g tdkie ayerall pemisiistio ) 3&’
gas at a rat eTeet dowgens ;ﬂ& éhmam ﬁlo&ité@ﬁm :

conbusti on gage &;EY% i erfmaﬁhce o
Lecond o I feﬁm.él S- sgct |%na %édgggg 2 I n

e b
second of %Gransltlon zone
order to incr '_etfhe ||near vel OC|ty of the stream of conmbustion .. 3. -
gases. There |psfjf g‘gkﬂ PIE?PQE@@fELweﬂDﬂkﬁa}é’chH @J‘t%\&? sely into: the S
resul tant Stgﬁ&l’ﬂc@ el Wekired ORI 1dﬂs gnd nayuralpak @8 gﬁ;g ghzdbeur 15
inlets eacH %g:luﬂfcedbtoﬂasﬂﬁn ﬁiu% s ﬁ?’f cat&a‘d) QRIVRPRE T8k

stream of co & @mh&ura’nﬂ&‘sQa& u e!rdlimderra ursnger a
pressure of i ta‘:é:eft tioro shortlyt dd:wn'g a aJ' e?(é’iiﬂko%}ﬂsbdghmut al:l
t he ot her exaorpl a&saequ Sy p’ﬁ,ﬁﬁ,’ %ﬁﬁdemie taarafetmvmaslém“ﬂucﬁs%aggﬁtent
of 90. 1%6§ me aaahgtelroogﬁ @@ﬁ t}lek W\Eagdfﬂwlthﬂatﬁﬁr dg 20
content of 1 ¢qpivake nattcg eséMt ‘ﬁrﬁfnﬁ of thSdovenstream 40
B.M G I Corr oat] gnaxé',{i% ;rfé'? Bcﬁ"sqb@u aifan@v@awpé ,ytcb %%E Coabystonn t h
ASTM D- 287, glom_nsﬁi&naiﬂorﬁ\ Ry j((rfn Kﬁgg‘ eark d with aidS 0.7 an
1

SSU vi sco ARNGE \EEOIRE )in Atable e 1 Ydealy awsmsalp;oﬁ:&amf '88) at
210. 048F of 46 and an asphal t enes content of 1.9 percent The reactionsis
carried out such that the overall conff@®eifon of the process is 23.3%or
4.29 25 W@I Nece rati-o, and the water quench for termnating the
reaction 1s i 'ISEK at, a pojnt 35 25 feet dox%nstre% of the location of
f eedst ock i niiagsi ?ﬁ%’ﬁgﬁt&tlcal s and perfozgmance2 hracteristics 80 this
' rpﬂ’bn 1 .. Mreover ,thisloshl ackigs uti.lized herein as -

bl ank are .r dpRE @b
a controlg ?fd’t“. eiepl es Nos and 3 since the é'ﬁtl re 1I&6ount of oxidant was ¢

added in orrﬁmgsu;tib%n r conbustlon fire. 30 Exanpl e 2’ Fol | owi ng the
ear

precedur e ofoth easgweahvtem&h@ rElhioFEHgY: Justion 2%
Preheat ed afi#¥bbeit cunfositien E%ff%ar dlpgeﬁtamalnsd Imeetrayi: gaﬁg“q é“l{béer[e of _r_ |
5.03 msgg éo gfmo'tsi q@tb@e tﬂdte gﬁ:"%‘; E ethe@ntﬁuskxample% ithee  OF

142% or O.

chiag ptghe fl?hencﬁ 11 Us&tko E§ e @thbhem a

i ntroduced annmslﬁ@iséhré>€o cQu?E (rg e insure witisf r;f, %%‘ e 6035 of
129 p.s.i. gnat‘Elhlrlt;b@h aﬁd)symther ‘3 yid % EE "zsttastna@naumki@ % 0.052

i nch. | neg hdo%ne‘gffé ‘%é forasa és&j,e E{%r Sellévmeﬂqamaaﬁs t6f t he
feedst ock injection ?aFE‘tW%EF%msdrehahgmiéde I i stis 3150n zone
at arate of 7.1 ms.c.f.h. which is 9.4% of. thetota alrmpoé! iR &5t or

produci ng the desired blacks. The air is reacted with natural gas '
40i ntroduced at a rate of 0.5 ms.c.f.h. so that the percent conbustion of
t he downstream 40 addltlon |s 141% or 0 71 eqw vaI ence ratlo

T o o o " o . ——



45 bl ack are reported in Table |I. Table | Exanple No.

1 2 50 |odine No. 42
38 50 lodine Surface Area, [err] / g

29 27 Tty StTeEngr, % SR T ~-— — .. 109
104 DBP Absor.ption cc/100g A 135 126

Pell ets The suitability of the blacks of the present invention as
reinforcing agents for . rubber conpositions is clearly shown by the{’
f ol | owimig exarrpl es. In carryl ng out_ the exanples, the rubber conpgsi
are r ea 6 4 08 : =1500 -f hber and

‘t he carbon a r=| nf orc | nt i mat eI R adm i toget her on
a 60 ccrrs}mﬁ;z@ém };ggrrﬁég e L Ll g

rubber or plastics su ury xer ahd mI| i n order
t 0 i nsur drgredi¢rt sf act ory Ntdumbﬁuldzeoﬁeaﬂéhe rubbemeta:dmbbm chzpns are corrpounded

accordi’n to standard ' rruI atio for nat ur al 3 r ubber
and g‘yn%&“&,ﬁdg ubber - ¢ Pgn ‘“ﬁgy“";’%f mul at | oﬁ)ﬁ (‘H{&““"% asdbelna)l ng vul cani zates
to be treatted are cured;as [lerr] for 15 and 1,80 m nutes when - natural
rupber |§t‘m‘,leamdand for 835 65 to 50 minutesOwhen a synthetic ry ber,

styre m?e EIOS instance, is enployed. In 65 7

1 564 08 Lng the 'performance of the carbon bl acks of the present

i fvent i orheix;gg]ﬁazﬁ)mll owi ng formul ations are ut1|(I)| zed wherein the quantities
are speci agllmi*’«parts wei ght. 1 ngredient Natur al Rubber Reci pe
Synt heli c%ﬂ?b ackReci pe% - S0 %

5 Pol yrer 100 ( npdySiear|prépahioet ) _ 100 (styr ene-but adi ene)
Zinc oxide . 5 - - 3.0 Sulfur 2.5
1. 75 St ediragpikchiel 3 1 21.0 10 Altax

(Regi IEdN bber 20 . 10
Trade Mar a(tk/ﬁlrgﬁl 0.6 N-tert- but yl - 2 benzot hi azol e- sul phenam de -
1.0 15 QQﬂ%oModtbtllsa@Im 50 +150 © 450 50 - _

15. Pr%sﬂéaﬂ““P‘ieﬁ)pertl es * Exanple No 1y

2 20 300% Modulys, p . —40

20 | n Nat3grdinutas!b ef 300% Modul us, p._s. i +150

+50 15 mlg%(u&t es 25 630 - 500

25 30Qg n.s.i. Y +40 B -40 30341 nut es
Tensi |§ .‘g‘“g‘% - 630 -500 30 30 mnutes

30 . In ShyS’tﬁE&-Elthdiﬁheene 35 Extrusion Shrinkage, % _ _ 90. 4
91.2 35 300% Modul us, 35 nmi nutes _ -500 -

-510 AR 4 k§g ng,nut es 994 ~400 . 912 - 50035

El ongat’i 0300%§ oﬂfiﬁg‘;l‘ls Sninutes -5080 ~-510 +10 Tensi le, 50

m nut es 300% Modulus, 50 mift@&0 —400 -1200 46500

40 * Al P“ﬂa é@gg’emaata is expregdRd relative tFI#RB No. 4. (I ndustry
Ref er egce 9?) The remai ni ng exanples are Carried out in agcordance
W th Exan"pl A)E oﬂxhaﬁuﬂavedmfshxﬁrébeedemmtm IRBNoott ddusty ReferehelBlasiNog Tabl e |1
1 564 080 4

The remaining examples are carried out in accordance with Examples 1 and 2 with the
~ exceptions noted in the following Table II.



Tabl e 11 Exanpl e No. 3 4 5 6

7 (Conparative (Conparative) 5 Primary air, ms.c.f.h. 75

52.5 75 60 52.5 Primary nat. gas, ms.c.f.h. 5.67
3.95 . 397 — -3 —27F6—Pr ot .

0.71 1 0.80 0.50 0.50 equi val ence ratio 10 Feedst ock,
g.p.h _ 152 ~..149. 3 154.3 158.5 142 10 -
Feedst \ p.s.i.g. 145 165 - - 145 - 118 100
Oific ,. inch ' - . 055 47 . 055 ‘052 g
052 DOw s?{aéﬂm a——m-s—6e——h- 15640805, 5 - — “:8
22.5 Downstream nat. gas, 1.18 - . 1 13
1.69 15 ms.c.f.h. . Teben I

15 DOVVnStI‘eaIExﬁnﬁﬂblN?d.l on - 3 4 0.71s -6 7 0 71
0.71 equi vaI ence rati o Domnstré@nmmxatldant %  (Comparative) 30 - e
20 verall conbystion, 3. §295 75 3.854 52’53

3.83 . . 3. &i’ma mﬁ’qgésV?A.@@Pﬁ’ Bgio. . 3'95 3y 3.16 276 -*f' -
20 Quench, f@@i&na .combustion, 35 0.71 0.8035 0.50

35 The anal teqmaa@caﬁa e above_bl acks a eval t| on of phy al ro
erties in °° ngi é/nt het i ésﬁ' ubber f Iat r:?s are gﬁ%gn %g B
fol | owi ng Taltf i sze, .047 .055 052 . 052
25 TABLE 11| HbimbtyéancaksmancflPhya cal Pr oZﬂaﬁtl es* of Bl ack]§ of Eﬂbﬁg)l es 3-74.
30 y Dewn?tfleam nat. gas,

30 Exarpl etngse _ 3 - fn - 5 0716 w1

| odi ne No. - e‘:.‘,”v“:,‘;:ﬁem,;;’,‘;‘b““‘°“’ 32 9 34 39 38

| odi ne Surfadm:wnstream oxidant, % -~ 25.8 380 - _24.2 2027.9 30 . 29,5
35 Area, combustlon 3.89 3.85 3.73 - 383 - 3.63. 20

35 Tinti ng Aﬁ :e{a‘m | 35 96 45 1155 9835 . 138 =~
119 % SRF DBP sorpti on, 144 86 114 - 90
86 cc/ 100g on [J&k|apatygicals of the above blacks and evaluation of the physical properties in natural .

40 40 In Ny oM SREISHG FEOBTREEY e ven in e tolowig Tapgelll 500
+40 -110 . -150 15 mnutes 45 T14308% Modul us, : _ . -715 .
-390 - 100 -170 -2%81 o 45 30 mlnutes TenS|Ie p.s.i.,

-800 | - 600 -650 - 3Awalyticals and ‘fé’&;“é’s 50 In-

St yr ene- Bujadi ene of Blacks #Ex“mp}fg A S
50 Extrusion ﬁﬁmﬂ]&(me, 88.6 4 97.4s5 92 0 6.6 - 97.1
300% Mbdul us, -610 ° -1010 - 750 -730 . L., -840 55
35 m nutes {Ogme > Qurt ks B 5% 379 3.5

55 300% MNogyll arn Sapurtace 460 B8 o5y - Hdo 70730 820
50 mi nutes E Wﬁgﬂ%smthSO 96  -1315 +1980 .122 +20119 - +80°
+60 m nutes 6 TenS| | e, 50 a4 6 146214 - 61450

-920 -1 o‘”";ﬁ mnutes * Al¥of th& abovEr ubbi data?
expressed ggl a v% té No. 4. In reviewi ng the above data, it is . 40
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