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" * PHYSICAL PROPERTIES

.

OF CARBON BLACK
DETERMINE WHICH
BLACK PERFORMS BEST

{n selecting & carbon black, seversl factors must be considered
10 detcrmune wiich blach will perform best 1a 8 given applice.
ton Thee factors sre besed on the phyvcal properties of the
carbon dlack

The lollowing outhine Is presented 10 serve o8 8 guide In
selecting the carbuon hlach which will have the physc ol prop.
rties that yive the deve et end 1asulie in g particular applicanion.

1 particle size

The particte size of carban blgck ts messured by the slection
mictoscape and wilt rangs fiom 70 milimicions for & cosne
furnace blach of the MOLACCO type 10 10 millimicians for 8
fing channal black such o8 ROYAL SPECTRA It ls this propenty
which datermings the mass color and uinting strength for 8
peruculer grade of carbon blach. Masy color venstions can be

_ sean by prepanng dupersions of carbon black in minerst oil,

and then by drect visusl observatian under & strong lght
companng he mass calor of sdjacent drawdowns on § micte.
tcope shdes Tinting strength is the abiity of & carbon black te
Nide & white pigment such at 2inc onide. Thes value is reparted
8% ¢ parcentage compared 1 8 pledetermined grade of dlack.

2 structure

A gecond property of carbon black is s tendency to form
aither chan. or giape-Iite aggregates. An Indicetion of the
degres of structure or length of sggregete chain 1 obteined
from Sull Paste od absosption detarmunstions, slang with an
eatimats of surface ares liom aither o blackness index or slec.
tron microscope senng Whule perticle 1ize is the pumary (woge
sty related 10 mass color, siucture pisys 8 secondiny role la
mais ¢olor development Av stryctute increanes st 8 constant
particle size, color is doprassed dus te 0 decreass ln carbon
sutface aren,

Ths property of structure affects 8 carbon black’a ebiity for
elecincal canductivity. High struciure cardans provide reticye
fate chainy of carban partictes which form slmost continuous
paths through ¢ medum.

3 surface chemistry

Suilace scuvity, gH. and percentage voletis gre alt pant of the
cotbon black particie’s surface chermustry. In the channel pre-
cent. volstiie 13 added by tharma! cardation which In tuen pre«
duces an scid pH effect. Futnace processed carbon blscks we
cstaganzed by thew kaw volatde and ressiung neutral pH.
Seversl futnace blacks Asve dean angineered which offer do-
siable heclogicsl and sdiorplian prepertes. ¥ud ta theie
umigue chedical surface. When an ink eatiduts fow viscosty
and yieid values, & shows long flaw properties. The degres of
flow 18 duectly related 1o the voletide content per unit surtece
siee for 8 Bleck of paticuler panicie tize end stivcture level.

Ag 1he percentage of volatile oh the surfece increases. the
specilic adiorptive sctintly will conespondingly incrense. Aa
Indes for the smaunt of 101a! suctacy sctivity of 8 carbon black
particte 18 determined By 8 Diphenyd Guanicine Adiorption
test. Advances 1n carban blach technoiogy have mede possibie
fuinace dlacks of tha RAVEN tyDe, which have good colar
slong with 1he nevtial pH snd low surdece sctivty typical of
s method of manulaciure,
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ROYAL SPECTRAY Costings: The blackest of blacks for highest
Qqueirty. (C)

NEO SPECTRA® MARK { Costings: Intermediate in bisckness
between Royal Soecirs and Neo Specire Merk 11, (C)

NEO SPECTRA MARK Il Paints: Standerd bisck for 100-qusiity
enamels and tacquers Plastics: High color and gloss (C)

NEO SPECTRA AG Painte Anngelstion type for cocosnut aivyd,
sceylics. ate Migh <olor. law wiscosiy for quaiity anamals (C)

NEOQ SPECTRA TA BEADS Paints: Thaermo-sstting and thermae.
plastic actytic High color st tow viscosdies. (C)

SUPER SPECTRAL Enemels end Lacquers: High blackness.
Setin finish for Lesther Coatings (C)

SUPERBAY Genersl Purpase: Medium high color blach for
pauts enamels plastics. otc (C)

NO. 899 Costings: Intermeifiate blech, Plastics: Stendard for uitrs
viglet screaming Llactiical. High resistivity. (C)

RAVEN?T 2000 Costings, Plastice: Highest color furnace black
low o1l sbsocptian. (F)

RAVEN' 1800: Castings. Plastics: Nent highast color fwnece
Slack ot gher oil sbsorption. (F)

RAVENT 150 Coatings: Low viscosity and lack of surfece activity
for acid aenestive vehicles fnhe: Low viscouty for flaxo and gravne
inks. Suited for emulsion vehicles. (F)

RAVEN 80 Coatings: Low viscosity and tack of surfecs sctivity.
Neutral surface for good stadility [n emultion vehicles. Good color
and tone st moderste price. (F)

RAVEN 1200 inke: Low wiscotity and lowest abcasive furnace
black. Easy duparing. (P)

RAVEN 40 Paints and Inks: Higher colar than Ravea 11 n

. orgenics. Low vehicle demand, biue tone. (P)

PEERLESS 155 Inke: Long flow, low viscosity. Bue tons, Jow oil
absorplion, low adsoeption, high tinting strength. Unequated com-
bination of flow, color, strength. (F)

RAVEN 35 inke: Publications. generel purpose inkg, carbon papers.
Medium flow, low vehle d d, hgh 8 suength. Paints:
Genaral ylility end low viscasity paints. {F)

RAVEN 30 Paintg, Inke. Plastice: Genargl 8!t purpose black, high
strength, {aw vehicle demand. (F)

. RAVEN 1000 Inks: Low viscosity end low abration furnsce black,

Cosy dupersing. Good color and strength &t & moderate price.
BTATEX® £.142 Inke: Stendard naws Ink bleck for greatss density
of blachness, better “lay™, biue tane; (o4 beade avaidebls). Peinte:
Low cost industnal paims. (F)
STATEX B-12 Palnta: For chassle blacky, single pigmant grays,
tints. Inks: AN types of inks and carbon pepers. Biue tone, good
densty, “lay™, low od absaeption. Plastics: For tinting, peper, psper
board, ete. (F)
STATEX inke: AN types of Inke, including engraving Inks, end cav.
ban papers. Plassing Diue tone, low osd sbsorplian end good density,
Paints: For blue grey tiaty, derk machinery groys. Plastice: Good
tnting dack. (F)
MOLACCO? LS tnke: Carban paper inks, Wue tane, low oil ab.
sotption. Coatings: Tinting panten, poiyaiefing, polywethanes, vuildy
snamals. Goad cator with bue tone, (F) - -
MOLACCO H Inkg end Caatings: High structure, low oif sbaorg.
uan, good unuing. (F) .
MOLACCO faks snd Coatings: Loweit in color. Biue tane. (F)
CONOUCTEX® 880: Mighest shectrica!l conductivity. (F)
CONOUCTEX® 3C High electrical conductivity ot tower codt. (F)
STATEX® 160-W Plastics, Wire & Cable: SAF furnsce black
ets Waatern £} ¥ Materis! Specification §7924, lusue #4.
COLOIOEX® #8 Cements, Peper, Aquecus Cestings: High
slaciricl rsustiny; good tinting dleck. (F)
STATEX FT: Law cost. Large pacticle size. High loeding fiMers. (T)
STATEX MT: Law cast Larger perticle site. High loading fifiers. (T)
(C)—-Channel Process (P} ~Fuenace Procase
(T} —Themal Process

PLAINTIFF’'S EXHIByT
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QUALITY CHECK PROCEDURE

L MILLING: Szeman IS Attritor \
. 18Kg  3/16” dia. steel balls
INg 108 powder
INg  water
Aur "«P'“ ¥ 4 hou achi
un for « zimately rs to
- rtick: Aim 0.80-0.85 microns as m::u::d 'mﬂ:
wher Sub-sieve Sircr vaing 2 5.4 gram sample.,
PRESSING: Shvny Specifie Gravity 1M
Orenting Flekd 10000 Oerstle
Fitial lnnsln: LTS MUn i
. Dry Groon Density 275-2K5G/ce
SINTERING: Heating Hute M F/le
Peak Temporatoee 2200°F . 1.5 hewir ok
Conling Rate o Frhr
MAGNETIC PROPERTIES MAGNE
vi. Al,O; 4 BaCO, ADDITIONS * vi. s:gsrg;;r\l'g ;REO\‘P,FEI;T-'E-SURB
Particle Size = 0.83 micron :
60X = Sintering Tempuerture = 2200° F 4000 end PANTICLE SIZE (No Additives)
//
/Ha - 7
/
b ]
b H0m
Mt
2000
Approx. Milling Times
wﬂils Attritor)
1.13 micrans  _ 1.4 houn
! € - - - “ 100 mikrons 2.2 houn
1000 fo 3000 }= 083 microns 3.3 houn
. i 070 microns 7.0 houns
Di 1 L 1 i | 1 '1 1 N |
®ALO, O 1 2 3 4 5 2000 ' 3000 4000
% BaCO, O 173 2 1 3 5/3 H, Oeniteds

? A 3ix W one molas ratio of Al
jes of 9108 [

megnctic

s phus BaCO, ts recommended a1 an sdditive to mulify the
errite sihce this combination leads to iptimuim magnctic prop-

exties with minimum shrink variagidhd Write foc further detatls,

b vt imio Mg '1"'1?;"' |l }d’m m'mndnm of e sre
.ﬂ:ﬁ'ﬂ"mznm 1] l.?uzﬁuwmn:hllm 1o use these prodikts Ia conflict with existing petents.

made without
Lained herein

trie and sccurate, art all revdmmendations are

e out oontrol, Nothing cone
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