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FOREWORD

With tale now being recognized as a major
component of ceramic whiteware bodies and paint
formulations and finding increased use in other
industries, we have decided, during this our 50th
anniversary yeat, to put in book form our accumu-
lated knowledge of this valuable and versatile raw
material.

Although some of the information in this book
emphasizes Vanderbilt materials, there is much that
is of general interest to those who are concerned with
the use of New York State talcs.

R. T. VANDERBILT COMPANY, INC.

June 1, 1966

The following are registered trademarks, U.S. Patent Office:

AGERITE ETHYL ZIMATE NYTAL SULFADS VANSTAY
CAPTAX METHYL TUADS PEERLESS TRUODOR VEEGUM
DARVAN METHYL ZIMATE PYRAX VANCIDE ZETAX
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I INTRODUCTION

It is the purpose of this booklet to cover the
tales of the Gouverneur district of New York State,
Talc is the common term used for this product but
it must not be confused with the pure mineral talc.

NYTALE% is the trade name of the talc as produced
by the Gouverneur Talc Company, Inc., subsidiary
of the R. T\ Vanderbilt Company, Inc., New York,
N. Y.

&
II HISTORY

The State of New York ranks first in the United
States in the production of talc and as far as is
known, St. Lawrence County, or more specifically
the Gouverneur area, is the largest producer of
commercial tale mn the world.

Talc mining in New York dates back to the last
century. The first discovery of today’s producing
tale deposits is believed to have been made by a
Colonel Henry Palmer, a participant in the Cali-
fornia Geold Rush of 1848, Colonel Palmer' tells
of his finding a white rock which he found suitable
for paper making. In 1878 he and associates opened
up the first commercial talc mine in New York
State on the Nelson Freeman farm near Talcville.

From this humble beginning grew what is now

considered to be the most productive talc area in
the world. In the fall of 1948, Gouverneur Talc
Company, Inc,, began producing talc from a new,
completely modern plant at Balmat, New York.
With only two producers of talc in the State, gov-
ernment figures do not reveal the actual tonnage
produced. However, it is reliably estimatad that
several hundred thousand tons of talc are shipped
annually from this area, approximately half of this
amount going to the ceramic industry and half to
the paint industry. A small amount goes into the
rubber, paper and miscellaneous industries.

Figure No. 1 shows the location of this Gouver-
veur district.
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Figure I—New York Tale Area
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111 GEOLOGY &
MINERALOGY

Tale is usually thought of as a soft material, and Enstatite Tale

pure tale is the starting point on Mohs' scale where 4Mg0- 8i0, + K0 + CO, ——> 3Mg0 4Si0, H,0 + MgcQ,
it is indicated &s having the hardness of one. How- T ; N

ever, New York tremolitic tales — meaning talcs Tremolite Tale

containing appreciable amounts of corabined lime (a0 3Mg0 4Si0, + H.0 + €O, —» 3Mg045i0, H,0 + CaCo,

--ate' quite hard, running as high as six on the Petrographic and X-rav examinations of ores

Mohs' scale. of these deposits have shown them to contain
three principal minerals:

Ries, Tarr and Lindgren- have pointed out that Talc 3Mg0 4Si0, H.0 S5i0, 63.5%
these talc deposits occur in schistose layers of en- MgO 317
statite and tremollxltle gradiually merging into the H:0 48
surrounding crystalline {imesione. The most abun- . . .
dant country rocks of this area are pre-Cambrian Tremolite CaQ 3MgQ 4Si0; ‘:’,:00 ggg%
gneisses, the greater portion of which are impure. Cago 13.4
The limestones have been replaced locally by ensta- )
tite and tremolite which later were altered to tale, Antigorite 3MgO 25i0, 2H.0 SiQ, 43.5%
this change being represented by the following (Serpentine) Mg0 435
equations: . . H.0 13.0

Solid Contour Where Foatwall is Defintely Known
Brohgn Contous Whert Foatwalt {s Readily Inlerred

Balmat ¥~

Zing Mine  Amecican Mine

Arnoid Mine
STRUCTURE CONTOUR MAP OF THE FOOTWALLS OF THE TALC BELTS SHOWN BELOW.
Contour Inferval 100 Feet. Dalum Pilane s Approximate Sea Level
EXPLANATION
il ([
Tremoue-Tale Schisl Sillcatad And Pyntic Marble Amphibolite
- C] ~
y I a0 J"“'“””””iﬁf PNt Mardie Biotite-Fedspar Cneiss Strshe And Orp
- Jﬂ,v"'" -~ ’% 45 Of Fotiation
d Wondcoek &!ﬁm GO E b —=
- Dweclian And Amount O Plunge
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= gk ) v "‘“ i i

g LY, [ “'”'”/f////

" S S amoid Mlno z ¥
. .,._--i'/ IA,III” «A\(\\m [,l‘

Fegt
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Fig, 2—Geological Features Of The Area North Of Balmat, New York
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In addition te the above, many caleium and
magnesium bearing minerals may be present in
small amounts such as calcite, dolomite, magnesite,
brucite, apatite, gypsum, phlogopite, periclase, and
hexagonite. Therefore, it is quite evident that these
talc deposits may easily contain two or more min-
erals in greatly varying amounts, depending upon
the extent to which the above reactions have taken
place. Extreme care in blending is, therefore, essen-
tial in producing a satisfactory commercial product,

Mineral Compaosition of NYTAL 100

Eatly in the development of the “NYTAL” ore
body, samples were submitted to the Department
of Geology, Columbia University and they reported
the following mineral composition:

Talc —— On the order of one-third
Tremolita — On the order of one-third
Antigorite — Less than one-third
Magnesite — About 5 per cent
Apatite -— Minor constituent
Periclase — Minor constituent
Brucite — Minor constituent
Phlogopita— Minor gonstituent
At a later date Dolomite, Calcite, Hexagonite,

Rhodonite and Gypsum were also found to be
present in minor amounts.

Engel states that the zones of commercial talc
pinch and swell, and curve in sinucus to complesly
folded patterns, as shown in Figure No. 2, but are
rudely conformable with adjoining marble layers.
The talc zones have a composite strike length of
more than five miles, a probable extent down dip
in excess of 2,000 feet, and widths of as much as
400 feet. Dips along the talc helts are quite vari-
able, ranging from the horizontal through the ver-
tical, but averaging about 45 degrees to the narth-
west.

Variations in thickness of the talc belts or of
any included zone may be either abrupt or gradual.
The belt near Taleville, which contains one pro-
ducing mine, varies up to 300 feet or more in
thickness, averaging perhaps 135 feet thick in the
mines. Much of this thickness is commercial talc.
A talc belt north of Balmat and sautheast and
east of Fowler, along which are 2 active mines,
varies up to at least 425 feet in thickness, and
averages possibly 125 feet, figure 2. In this belt,
hawever, one of several zones of commercial talc
6 to 25 feet thick, or rarely as much as 75 feet
thick, are interlavered with impure or discolored
non-commercial zones within the belt. Within these
two belts ave talc reserves sufficient to last several
generations at the present rate of production, under
resourceful mining methods.

)
IV PROPERTIES

Composition

Talc has the theoretical formula of
3Mg0  45i0, HO
31.7% 63.5% 4.8%
1. Chemical Analyses

NYTAL, being a tremolitic tale, has the average
chemical analyses as follows:

FERCENT  NYTAL NYYAL NYTAL NYTAL NYTAL NYTAL
99 100 100HR 200 300 400

Si0, 573 566 566 525 565 575
Mgo 84 294 292 23 290 284
£a0 80 76 80 72 18 68
Fe0. 83 03 03 2 ]

ALO, 06 05 05 :' 157 f1s
Mn0 03 03 03 03 02 02
Na.0 g3 02 — 02 0.2

Igmition Loss 4.8 51 5.1 50 58 53
1000 1000 100.0 1000 1000 1000

General Appearance

1. Raw QOre

As previously stated there are many types of
ote blended to produce the usable commercial
tale. The two most distinctive types are a hard,
grey, massive type mined for ths ceramic industry
(Figure No. 3) and the soft, shiny, foliated type
mined for the paint industry {Figure No. 4).

There is a great difference int the chemical com-
position of the three major minerals. There is also
a vast difference in their physical and pyro-phys-
ical properties. Rogers and Kerr' give the following
description of these three minerals when viewed
under the microscope.

“PALC occurs in coarse to fine platy or
fibrous aggregates. Talc greatly resembles
muscovite (mica) and pyrophyllite. It may
he necessary to make a chemical lest in order
to prove the identity of talc."

“T'remolite occurs in long prismatic crystals
and columnar to fibrous aggregates. Asbesti-
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Figure 4—Soft Oce

form varieties are common. Tremolite has the
same general appearance as wollastonite.”

Antigorite occurs in anhedral ervstals or
aggregates of fibroldmmwlinr structure. It often
occurs as pseudomasiphs after pyroxene, oli-
vine, ete.”

A wide variation in the unctuousness of these
minerals has proven to be the physical property
hardest to control and one of the most important
as it greatly affects both pressing and casting prop-
erties of ceramic hodies.

Figure 7—Nyslal 300




2. Ground Talc

Figures No. 5, 6 and 7 show photomicrographs
of 325 mesh residues of NYTAL 89, 100 and 300
respectively. Print magnification = 90X.

In their study of Gouverneur talcs, Stemple &
Brindley*® state:

‘“Electron Micrographs have shown that
talc particles exhibit a variety of platy forms
and fibrous forms also exist. Single crystal
electron diffraction patterns have proven that
the fibrous particles consist of a clese associa-
tion of tale and tremolite with a simple orien-
tational relation between the components. It
is shown that this relation can be interpreted
in terms of a simple structural transformation
from tremolite to talc.”

Grades Of Nytal Talc
NYTAL 99 Coarse Fraction of NYTAL 100
NYTAL 100 Present Standard for ceramic tile
NYTAL 100 HR Spacial for Casting Slips
NYTAL 200 Coarse grbund Paint grade
NYTAL 300 Fluid-energy ground Paint grade
NYTAL 400 Super-fine Paint grade

Physical Properties
1. Hardness 1 to 6 on Mohs' scale
2. pH 9.2 to 9.8

3 & 4. The Specific Gravity And Bulking Data
on Grades of Nytat Talc

GRADES SPECIFIC BULK
GRAVITY LBS. PER CU. FT.

LOOSE COMPACTED

NYTAL 99 2.89 65. 75,
NYTAL 100 2.84 50. 71.
NYTAL 100HR 2.86 51. 73.
NYTAL 200 2.85 28. 53.
NYTAL 300 2.85 22. 50.
NYTAL 400 2.85 12 36.

5. Screen Analyses

% HYTAL HYTAL HYTAL  NYTAL NYTAL NYTAL
REStQUE | 100 WoHR 200 300 400

28 17-30 0.2 000 Q.00
250 1530260 Max Max  Max
28 006 001

On 200 Mesk 20- 37 2.
0n325 Mesh 190260 154

1
il

eindiy

6. Particle Size by Sedimentation
NYTAL 99 NYTAL 100

Finer Than 49 Microns, % 67 81
Finer Than 28 Microns, % 46 63
Finer Than 22 Microns, % 39 52
Finer Than 15 Microns, % 24 43
Finer Than 11 Microns, % 19 35
Finer Than 7.7 Microns, % 16 31
Finer Than 6.3 Microns, % 15 26
Finer Than 5.1 Microns, % 13 23
Finer Than 4.4 Microns, % 13 21
Finer Than 3.6 Microns, % 13 20
Finer Than 3.1 Microns, % 13 18
Finer Than 2.8 Microns, %  — 18
Finer Than 2.6 Microns, % — 18
Finer Than 2.2 Microns, % —_ 13
Finer Than 1.3 Microns, % — 12

NYTAL NYTAL NYTAL
200 300 400

Finer Than 20 Microns, % 86 95
Finer Than 10 Microns, % 62 72 53
Finer Than 7 Microns, % 49 58 81
Finer Than 5 Microns, % 39 46 66
Finer Than 3 Microns, % 29 32 46
Finer Than 2 Microns, % 25 25 35
Finer Than 1 Micron, % ... 24

Figure No. 8 shows particle size distribution of
all NYTAL grades.

0o

" NYTAL NYTAL
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X ~{5¥TAL 'ﬂ“{ge e \\\\\
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: N \\ \Y
5 > \\
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1
1

99390899593 91 85 90 %0 0 60 S0 40 B 20 W0 S
Weight Per Cent Finer Than

Figure 8—Particle Size Distribution. Deter-
mined by Hydrometier Sedimemation.
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7. Optical Propertiest

PURE TALC
Mg (OH)(5i.0., Monadlinic
3 = (N

R.= 1338 to L&sS

n# = 1573 to 1.5%0

n_ = 1575 to 1.5%0

1
2V w 6 ta 30"z Qpt, (—)
g BorVeb myor2Z,c~aor X

Colar—Colorless in thin pections.

Form—Tale oecurs in coarse 1o fine platy ot
fibrous aggregates that often have a mors ar less
parslle arrangement. Shreds and plates are often
beat. Euhedn) cerstaly of tale are unknos.

o

.
w

Figure 9—O0Otienlotion Diazrams of Tate.
Sectiang Paralled 1o (a) (06?; and (L) (010)

Clegroge pertect in one dirsction J001).
Relief Iair, 2 > babam,
Birefringence vwy strong, n —n, - 0.030 to

0.030: the maximum intetierence colors are upper
third grder. Sections parallel to the cleavage give
very low fint-order gy colorr since n7—n.il
alencsz g1 1500010,

Exténgtfos—The extinction i panalicl to the
cleavsps e in most sections: in a {ew sections
the extinctn is 4 or 37 hence talc is probahly
monoclinic.

Orintation — Cleavage traces and shreds are
langth-slow ax in muscesite.

Inzesfessigr Figure—Clemvage flakes give 8 hi-
nxi ¢ figure with & small axfal angle,
Sud, e o digtinet.

Diivinguishing Fratgres—Talc greally resemhlex
muscorite and pyrophyllite, but may often be
distinguished hy the smaller axisl angle provided
an interderence figure can he ohtained.

[t may he necessry {0 make a chomical of
aitmechpmical test in ordet to prave the identliy
of talc, The ascociation with athet magnasium min-
veale Indicates the prezence of talc mather than
musovite or feeicite,

Ocxurrence~Tale is the principal constituent ol
tale echista and roapdanes It is olten a hydro-
thermat mincral fatmed st the expenze of antigo-
dite ead tremalile In shear wones of serpentines.
Dolomite and magnesite arr froquent axociates

Y L
TREMOLITEACTINOLITE
Cu {Mg.Fed (QH1,15:.0..). Moanochinge
i3 = T4

L 1.600 to 1.626
Ay = {613 to 1.644
A~ 1625 to 1655
W' 59 10 85 1 Opl. (=)
b wdarV.e s arZ = —[010 20"
Color=—Calordesk {a pale proen in thin rectione
The grean varieties show laint ploochrowm, Creen
ferriferous tremolite 1= known a¢ actinslite.
Fgm—TremaIi:e-.ctinn!i(e accuts in long pris-
matic crydsls and tolumnar to fihcous aggregates.

“From OPTICAL MINERALQGY by Psul F.
Kerr. 3td Ed., Copyriah! @ 1959 McGraw.
Hifl Book Company. Usad by Permission.'’

Asbestifomm varieties are common, Ths typiesl crocs
section is thombic with (110  110) = 38°.

Figure 10-~Qcicatstion Diagrams of Tremo-
lite-Actinolite. Sections (a) Narmal to the
cAxis and (b) Parallel to {(010)

Cleatage [110] in two directions at sngles of
about 56 and 124’. Longitudinel sections shox
cleavage traces paralll to the length. There may
be parting parafiel to {1003,

Relief (2itly high. n > halam.

Birefringence moderste to rather strang, "7_“.
~0.022 to 0.027: so the Interference colors range
up to Jow ot middte second order. Narrow Jangitudi.
nal sections show the highest culors. Crosz sections
have white to yellow interference calors.

Ettinclion—The maximum extinction fn long-
tudinat sections varies rom 10 to 20%. A Lew loopi
tudinal sectigna have parsllel or nearly pepailel ex-
inction. Cross sect have ienl axt

tion. )
Orimtetion~Elongated crystals are length-stow.
ia cross seetiona the bong disgonal ix the slower
ray.
Twinning—Twins with [100) aa twin-plane are
frequent. Fine polynmthetic trinning with {00Y}
a3 twin plene is occationsily enconnterad,

e
Flgure 11—{XI7} Tremulite

Interference Figure — Tremplite-sctinolite gives
a blaxial negative figure with very large axial angle.
The sxial plane is {010}, Dispervion, r < v weak,
Broed cling jons with law interference colors
give the best Bguce. .

Distipgcishing Features— The rafigiion angle
and “ampiiibole cross sections g8 charxcteristie
Wollastonite has the same generai appeacsnce as
Areridits, ut the trece of the optic axial plane is
wiremst 19 the claavage instesd of parallel to it as
i vracllfe. i

Badgred Minerali—A colorles am , eden-
tte, greatly resembies tremolite bul larger ex-
tinetion sngles,

Altergtion — T it
found altered to tale.

Occurreace—~Tremalite-actinolite occuts in con-
tact-metamorphic depaaits, in schists and gneiases,
and in metamerphic timestones. (¢ is alsor found as
s replacement of preoxene in tgneous rocks.

L5454
ANTIGORITE
{Sgrpentine in parth
Orthorhembic
a - 1,535 ta 1.56%
e 1.562 to 1.5°3
a_ 1562 0 1573
2y " 20 10 90 ; Opt. {—)
820t YV.bh =qorX.c ~zrorl

Cator—Colorless to pale green in thin sertfons.
Form—Antigorite occurx in anhedral eryalals or
ageregates of fibrolamollar struclure. 1t offen oc-
curs x4 pseudommorphs after pyrosenc {hastite).

tinalite s

N, Me.S{0,

-

Figure 12—Orieaintion Disgram of Aalj
4 rite. Seetion Parellel e:'(t)lo) e«

Figure 13—(X20) Aatlgorite in Serpenitne
" (X NlcngI:) P
alivioe, ete.

Relief rathee law, n > belsam,

Birefringence wesk, R —n - 0.007 to GOC9;

the maxiowum Interference color & firslearder yel-
law, This yellow is alightly anomalous sinte it hus
» greanish flugps.

Eatinction pinaiid..

Orientatign—<The srystals are length-slow,

Interfesince Figuri~-The figure is biaxisl nega-
tive with varishle sxisl sngle. The sxial plane iy
{100). Dispersiva. r 3 ¢ weak. -

Distinguishing features — Chrysatile is distin.
guished from its dimarph antigovile by the fine
[ibrous structure, Antigorite ususlly shows aggre-
gale siructure aad is in practically all esses an
slteration product of some ather silicate minenal.
Serpophite has lower Hirefringence then antigorite
and shows little or no form ar struclure.

Occurrence—Antigosite is the main constituent
of serpentine. 8 melamotphic rock. It has been
{ormed lrom‘ o!lvine: om(!?zﬁu. augite, ele.. hy

hy are
chiysotfle. talc, ite, ehromite, snd picoki
L oo aras
SERPOPHITE

{Serpentine in pact}
H.Mg §i.0, Amorphous
{blinerzlaid)

n = 150-1.57

Calor—Colarless to very pale green in thin sec-
tigns.

Farm—N§ almost st less, often oc-
cutring in cupey surrovnded by antigoriie

Cleavage abeent.

Relief very law, n > balsam, n < antigosite.

Birefringence nil to very wesk, nal over 0.003,
Interfecence colors: either none or very low finst-
e

hite is mors

‘The extinction of

Figure 14—(X23) Serpophlie [Qear Smaath
Areas) and Antigerite (Rough Gray) With
Secondary Magustite in Serpentine
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Flgure 15 — Serpophite (Black or Dack
Cray) With Lenticular Amiigurite in Serpen-
tine. {The Same Spot s Figure M.} (X

icals)

of ety wery and asustly mthey indefinite.
Pstinpuwishing Fealures— Serpophite is distin-
guished frain the other serpentine mineruls by its
very wisl birefringence and its lack of strueture.
Qecurrence—Serpophite is ona of the coastitu-
eats of serpeatine {used here az & rock namel. It
is usanlly intimately ascociatsd with antigorite.

IPeP

CHRYSOTILE
H, Mg Si.0. Orthorhombie
n = 1493 to 1546
.
ny = 15 to 1530
n e L5I7 to [537
7
¥ —~ 019 50-: Opt. (=)
Color~~Colorless in thin sections.
Form—Chrysotile oocurs in cross-fiber veinlets.
Relief low, n dightly greliter than halsam,
Birefringence moderste, n.l —n = Q01 %
0014; the maximum interference color is bright
yellaw of the first order,
Extlnction parallel
QOrientation—The fibets are length-slow.

Figure 16— (X30} Chrysotile Veinlets in
Serpentine With Secondaey Magnetite

Distinguishing Features — The olher formts of
sehuniss tiremolite, snthopbillite, and crotidolite)
zxz g her indices of refraction than chrysatile.
- Jzas oblique extinction.
reeme 1—Chiyeotile usually occurs in veinlets
i 4 Aine that consists largely of the mineral
antiparite.

“From OPTICAL MINERALOGY by Paul F.
Karr. 3rd £d., Copyright @ 1959, McGraw-
Hill Book Company. Used by Permission.”
Studying New York talc from Fullerville,
Wright'* disagrees with published optical data on
talc. He also states where talc and tremolite occur
there is no tranmsition zone. Rather sharp bound-
aries of each are apparent.
8. X-Ray Diffraction
Dr. Ralph J. Holmes® furnished the NYTAL 99
and NYTAL 100 curves shawn in Figure 17 along
with standards.
NYTAL 99 is lower in Antigorite and higher in
Tremolite than NYTAL 100. This is confirmed
by their chemical analyses shown previously.

NYTAL Tob

)

Mt

13

ANTIGORITE

ﬁ j

Figure 17—X-Ray Diffraclion




V. CERAMIC SECTION

INTRODUCTION

Tale is one of the most versatile raw materials
used in ceramics today. By proper compounding
very low or very high thermal expansion bodies
can result, depending gn sne’s need. By other com-
pounding excellent elgstriczal insulators result. Dur-
ing the past forty years talc has changed from a
mingr constituent to one of the most widely used
materials in the whiteware field.

Pyro-Physical Properties
1. P.C.E. of NYTAL 100 — Cone 16

2. Loss on lgnition—Figure No. 18 shows relatively
low ignition loss of N. Y. talc compared to that
of Texas talcs.

3. Thermal Expansion

New York talc, due to its mode of formation con-
tains little or no free silica. This condition results
in a thermsl expansion far more uniform than that
of other ceramic materials such as clays, feldspars
and pyrophvllites which contain varying amounts
of free silica.

See Figure No. 19.

3
2 1 H Tl
& I s
A& ’ /7 LGHT GRAY TEXAS
3 ] | F
g l g [ 1wl |
N /4
’ -
§ T
,‘ ;{% NYTAL 99
2 é
//:,f
7’
et
1000 1200 1400 1500 1800 000 200

Temperature °F

Figure 18—Ilguition Luss on Texas Tales and
Nytol Tales

4. Eulectic with Feldspar and Nepheline Syenite*

Figure No. 20 shows the effect of NYTAL 100
on the fusibility of North Carolina feldspar and Ca-
nadian nepheline syenite. Four parts of feldspar
or syenife to one part of talc form the eutectic
point.

5. Effect of Particle Size on Absarption of Electrical
Porcelain Body.

Flint 22%
C-6 Conn. Feldspar 30
OM #4 Ball Clay 15

Bell’'s Dark Ball Clay 10
PEERLESS S. C. Kaolin 10
Lunday N. C. Kaolin 10
NYTAL Talc 3

Emrich & Hannon® show that the finer the grind
of tale the more vitreous the body becomes. This
effect is shown in Figure No. 21

&) New York Talc

0.9
3]
o ;

86 Wollastonite

J

il / / | Ball Clay
// /A @ Pyrophyllite

AVAY/4
//7

V.,

Yhermal Expansion In Per Cent

] ) i %0 1080
©
Figure 19——Thermal Expansion of Raw
Materlals
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Figure 20—Fusion Behavior of Nyial 100
with A-2 Feldspar, Kona Feldspar, and Sye-
nite

6. Differential Thermal Analysis—
NYTAL 99 and NYTAL 100.
Dr. Robert L. Stone® reports:

“The legend on the thermogram (Figure
No. 22} will serve to give the mineralogical
compositions. The main difference in the two
samples is that NYTAL 100 contains consid-
erably more anthophyllite than NYTAL 99
plus, possibly. additional species of amphi-
boles.

The arphiliole-serpentine suites that are
possible in a talc rock are almost endless, and
this renders ntecpretation very difficult. For
example, anthophyvllite and tremolite which
are constituents of the talc, are both amphi-
boles; and I think there is another amphibale
in these two samples. The reasaning is this:
{1) anthophyilite has the exothermn at ahgut
300" plus a doublet endotherm at ahout 1000°
but none at 650-; (2) tremolite has a weak
reaction (endo) at 700 plus a strong endo at
11007; (3) some amphiboles show a maderate
endo at 630" plus the endo at 1100%; (4) ser-
pentines, particularly chrysotile, show the
650 endo plus a strong exo at 830¢C, the in-
tensity of which varies with crystallite size;
(5) the 650-700 endo in the present samples
iz larger than would he accounted for by the
small amount of caleite plus the chrysotile; and
(6) the endo at 1100 is a doublet. I might
add that the unlabelled endo at 7507 may he
attributed to etther an amphibole or ta a ser-
pentine—it doesn’t coincide with a peak of
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Figure 2]—Effect of Particle Size of New
York Tale an Absorption of Electrical Por-
celain Body Fired to Cone 6

any mineral in my collection which would

occur in tale ore.”
Pask-and Warner state that DTA is the most

informative method for determining the composi-
tion of tales because of the sensitivity of the sam-
ples to thermal effects and lack of complete de-
pendence on regularity of structure.

7. Thermal Decompasition of Pure Talc

Ewell, Bunting & Geller'* summarized their in-

vestigation as follows:

“A sample of a nearly pure talc was investi-
gated both unheated and after heating at 18
temperatures from 340° to 1,435° C. The
studies included the determination of heat
effects, weight losses, and changes in true spe-
cific gravity occurring on heating talc. X-ray
and microscopical examinations were made of
the heated samples.

Water in excess of 1 molecule was mostly
driven off hetween 380 and 500°C. This water
loss was accompanied by a small endothermic
heat effect, hut not by any change in crystal
structure or optical properties.

The molecule of combined water was driven
off between 800° and §40°C. This water loss
was accompanied by a large endothermic heat
effect and an increase in true specific gravity
from 2.83 to 2.91, and by breakdown of the
tale into enstatite and amerphous silica.

Inversion of e enstatite to clinocenstatite
took place grasiyally, both phases heing ob-
served in matecisl heated at 1,200°C, and
only clinoenstafite in material heated at
1,300 C. The material heated at 1,300°C also
showed convetsion of the amorphous silica to
cristobalite. Thus, the final products of the
thermal decomposition of tale are clinoensta-
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Figure 22—Dilferential Thermal Analysis

tite and cristobalite. There was a further
gradual increase in the true specific gravity
fram 2.91 to 3.01 on heating from S40- up
to the highest temperature, 1,435°C.

The data support the hypothesis of Foshag
and Wherry that water in talc in excess of
1 molecule is not constitutional and may be
held electrostatically between basal cleavage
planes.”

Paul Eno" reports from his study of NYTAL
100 that

“The principal phase present in the fired
tale is clinoenstatite. 'This polymorph of ensta-
tita is found to form pseudomorphically from
the talc with the-original form and grain size
of the talc remaining essentially unchanged.”

An unusual phenomenon occurs in the heating
up of New York talc which aids in it heing uzed
as a rellable ceramic raw material. As stated pre-
viously when talc is heated above Cone 06 it in-
verts to clinoenstatite and cristobalite, Tremolite
inverts to clinoenstatite, diopside and cristobalite'.
No information has been published on the action
of Antigorite under heat but thermal expansion
curves indicate it also inverts to clinoenstatite.

Therefore, it is to be noted that although one
starts with three different minerals, upon heating
ahove Cone 08, anly one principal mineral phase
remains, namely clinoenstatite.

This is graphically shown in Figure No. 23 where
the moisture expansion is affected considerably by
firing a high talc body to Cone 08 and 05 with little
or no change in shrinkage and absorption.
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8. Ca0-Mg0-Si0, Triaxial sio,

System CaO~MgO-
Si0s (primary phases aad iso-
therms)., Mernw—~merwinite; Mo—
motticellite.

R. W Ricker and E. F. Osharn,
S. Am. Ceram. Soc., 37 (3} 134
(1054).

Two Liquids

Cad MgO
2370° 2800°

Systern CaO-MgO-
Si0y: showing compaesition triangles
(revised). Short cross lines along
maetasilicate and orthosilicate joias
indicate maximum extent of selid

Two Liquids solution. Mo~monticellite. Merw

—inerwinite.
L - R. W. Ricker and E. F. Osborn,
o J. Am, Ceram. Soc., 37 [3} 13
(1934).

€00 2300° Mgo
2970 2800°

Figure 24
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Use in Whiteware

1. Semi-Vitreous VWare

Emrich'* reports that the greatest amount of
ceramic grade New York tale goes into the semi-
vitreous whitewave field, especially wall tife. It has
been found to be an ideal raw material for the fal-
lowing reasons:

1. The formation of enstatile produces high ther-
mal expansion bodies resulting in glazes being put
in gompression which in turn tends to prevent
crazing.

2. Low moisture expansion bodies are produced
resulting in good resistance to delayed crazing.

3. The hard, massive nature of the ore 2ids in
eli}her dry-pressing or in the making of good casting
slips.

4. Low firing temperatures are possible.

5. Fast firing schedules ere possible——as fast
as one hour cold to cold.

6. Shrinkage and absorption of bodies are fairly
constant over a long temperature range.

7. Good white fired bodies are possible.

8. Glazes of unusual brilliance and attractiveness
can readily be fitted to high talc bodies.

As far back as 1936 Hagar'* reported the im-
proved craze-resistance of semi-vitreous bodies
when New York talc was used.

A minor use of talc is as an addition to the clay-
flint-feldspar type of dinnerware bodies. It is added
up to 6% of the body resulting in greatly improved
craze resistance, '

TYPICAL SEMI-VETREOUS BODIES

watt wall Wal Ant Art Dinner-
Tile Tile Tite Pattery Pattery ware
Fliat 17 S 33
NYTAL 99 . 35 70 67
NYTAL 100KHR : 43 64 q
Ball Clay 24 30 28 0 32 32
HS PYRAX Pyruphyilite 16
Whiling 8 4
Woilaslonite 5
PEERLESS Kaolin 12 10
Feldspar 1] I
Georgia Kaolin 10
Firing Range-Caties 35 031 03-1 02.3 06-04 7.8
% Shrinkage 0.0 t.0 0.7 8.5 6.2 110
% Absorption 16.5 13.0 134 1.0 18.7 85

2. Vitreous Ware

Another minor use of talc is as an auxiliary flux.
Emrich and Hannon® state there are two factors
which influence the effect of talc:

(1) its sutectic point with the principal fluxing
agent
(2) The fineness of grind of the talc
Both of the above factors were taken up earlier
in this booklet.

TYPICAL VITREQUS BODIES

High High Electrical Vitreous Sanitary  Translucent

Alumina Alumina Porcelain China Ware Artware
Dolomite k|
ALD 85 90
Ffint 22 36 18 ]
Faldspar 3 30 i7 27
Nepheling Syerite 46
Ball Ciay 25 8 25 15
PEEALESS Kaolin 6 5.5 10 16 25
N. Carolina Kaolin 10 io 8
Florida Kaolin 10
English China Clay 1l
NYTAL 100 3 4.5 3 8 6
Firing-Cone 18 27 9 10 10 a
% Shrinkage 18.5 t3.0 133 14.8 12.0 147
% Absaorplion 0.0 0.0 0.0 0.0 Qo0 0.0
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3. Preparation of Cone 06-04
Artware Casting Slip

Batch:

NYTAL 100 HR Talc 64.0 Ibs.
Tenn. +5 uajffifay 16.0
CHgniucky oM 24 Ball Clay 160

{mported vhiting 4.0

100.0

Water 44.0 Ibs.

DARVAN =7 dispersing agent 0.0 Ibs. 14 oz.

Sp. Gr. 1.800 Oz /Pint 29.98

Mix 4 oz. of DARVAR with all the water. Due
to the slower wetting property of tate, it should
be soaked prior to making up the complete
slip. Stowly add the NYTAL ta the water while
stirring and then allow the talc to soak for at
least 14 hsui

After kg, the remainder of the DARVAN
Is added, Thzn the ball clays and whiting are
added whiie siiering and the batch is thoroughly
mixed until a smoath 4fis 35 produced.

The amount of BARYVAR may vary due to dif-
ferences in local walers,

When made up Hthis way, an excellent, sta-
ble casting slip for ot drain and solid cast
is produced.

Flgure No. 25 shows the effect of soaking of
talc on the amount of dispersing agent re-
quired.

Figure No. 26 showh the effect on the vis-
cosity of sanitaryware slip when talc is added

ta the body.
258
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Figure 26—Effect on the VYiscosity of the
Sanitaryware Slip When Tale Is Added to
the Body
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Figure 25—Effect of Soaking of Tale on
the Amount of Dispersing Agent Required
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i S-1 S-2
z
g “Jasper’ Flint 18.0% 18.0%
5 A-2 Feldspar 33.0 250
Ky. Tenn. Clay Co. #4 Ball 10.0 10.0
a Victoria Bait Ciay 8.0 8.0
Martin =5 Ball Clay 7.0 7.0
Lunday N. C. Kaolin 8.0 8.0
\ '"PEERLESS" Kaolln 16.0 16.0
‘ “NYTAL"” 100 Talc 8.0

4. Glaze lngrédient

Talc is used in glazes as a cheap source of MgO
whenever magnesia is called for in the formulation.

5. Mold Dusting Compound

To help mold release of large castware pieces
finely ground tale is used to dust the plaster molds
Lefore pouring of the slip.

Use in Refractories
1. Theory Of Cordierite Bodies
Whereas high talc bodies give the high thermal




expansion characteristic of enstatite, these are un-
desirable where a material is exposed to frequent
tamperature changes. Thurnauer has this to say
on the formetion of low expansion cordierite bodies:

“Strangely enough, talc again comes to the
aid of the ceramist and ceramic materials with
extremely low coefficients of thermal expan-
sion are made by using talc in correct prapor-
tions and in combination with other raw ma-
{erials,

For a better understanding and explanation
of this fact, let us look at the three component
system ALO,-MgO-8i0,, shown in Figure 27.
We have drawn a straight line between two
podngs, “A” and “B”. Point “A", situated on
fhe-dg0 Si0Q, axis, represents the position of
pure fired talc and point “B", on the ALO,-
Si0, axis, shows the position of fired kaolin
in the triaxial system. All possible combina-
tions of mixtures talc-kaolinite fall on the line
connecting the two points “A” and “B”. It
can be seen that bodies high in tale fall into
the field of clinoenstatite crystallization and it
is a known fact that clinoenstatite crystals are
prominent in steatite bodies and their inter-
locking structure gives the high mechanical
strength peculiar to this type of ceramic ma-
terial, The high thermal expansion of steatite

2. Mg0-AlL0:-Si0:

System A gO~ALO~SiO;; revised. Buswd

bodies is also due to clinoenstatite formation.

It the magnesium silicate content is de-
creased and aluminum silicate increased cor-
respondingly, we come inte the field of solid
solutions of cordierite crystals, which is sur-
rounded by the five eutectic points of the
three componrent system, Mixtures within this
field have a very short firing range and, there-
fore, are extremely hard to fire to vitrification.
It is a generally known fact that ceramic bod-
tes whose chemical compaosition are close to a
eutectic mixture are commercially not prac-
ticable. Accordingly, in order to get workable
bodies, it is necessary to move down the line
further until we get into the field of mullite
crystallization. Bodies within this field and
with a talc content of 30 to 40 per cent can
be fired satisfactorily. The optimum propor-
tions of magnesium silicate and aluminum sili-
cate vary, depending upon purity, crystalline
structure, fineness of raw materials, etc. Bod-
ies containing talc up to 40 per cent and fired
to approximately 1300 deg. C. contain cor-
dierite crystals in appreciable quantities. Cor-
diexite is known for its low coefficent of ther-
mal expansion and such so-called “Cordierite
materials” have indeed very low coefficients of
thermal expansion. They can be heated to red

AlgOy
1925 4 2030220

on the original work of G. A, Rankin and H. B. Merwin,
Am. J. Sei., 4th Ser., 45, 372 (1918); modified by N. L.
Howen and J. W. Crieg, J. Am. Ceram, Soc., 7, 2313
(1924); modified by J. W. Crieg, ibid., 13, 12 (1927);
modified by J. F. Schairer, ibid., 25, 241 (1942); modified
by W. R. Foster, 4bid., 33, 73 (1950); and by Keith and
Schairer (below). Recent atudies by \W. R. Foster, sb¢d.,
34, 255 (1951} indicate that the field labeled “Clinoensta-
tite” should read “protoenstatite.'”

:sfbl'.. Keith and J. F. Schairer, J. Geal,, 60 {2} 132
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heat and then dropped into cold water with-
out spalling or cracking.

In the process of firing ceramic products,
a complete, or even nearly complete. equilib-
rium according to the phase diagram, is never
obtained and usually certain crvstal forma-
tions, traceable back to the raw materials, re-
main unihgized in the fired article and have
a pronoutiied sffect upon the properties and
crystal structure of the fired product. Fur-
thermore, the raw materials used for ceramic
bodies are by no means chemically pure, but
contain impurities such as iron oxides, alka-
line oxides, titanium dioxides, ete. These im-
purities may act as fluxes, lowering the firing
temperature of the ceramic material and in-
creasing the amount of glassy matter in the
fired product, or they may act as mineralizers
for a certain crystalline phase. In our case,
therefore, the three-phase diagram, MgO-
ALO,*Si0,, serves only as a guidé for what
can be expected in a ceramic body consisting
of talc clay mixtures. In actual practice, re-
actions occurring in a ceramic body during
firing are much more complicated and it is
only by empirical methods that the most suit-

able composition of a ceramic hody can be

determined.” .

Hagar & Thiemecke's both showed in ecarly in-
vestigations the longer service life resulting when
New York talc was added to saggers.

TYPICAL REFRACTORY BODIES

Heater fab
Plate Radiant Sagger Sagger
Low €ap Tale 35 30 9 8
Ball Clay 20 13 pal
PEERLESS Kaolin 30 2
Hs PYRAX Pyrophyllite 10 10
Calcined ALO, 5
Calcined Georgia Glay i0
Saw Dust 15
PEERLESS Sagger Clay Y 13
0Oak Hill Firs Clay 20
Medium Grog 21 26
Coarse Grog 21 16
PYRAX Granules 16
firlng Coge 11 10 6 8

A2

VI PAINT SECTION

A. What Is Talc?

The word talc means different things to different
people. There are many materials that are like talc
in appearance, or feel, or other properties. Among
these are pyrophyllite, asbestos, diatomaceous sil-
ica, pumice, calcium silicate, and some forms of
mica. However, to the paint chemist and paint
formulator, tale is hydrous magnesium silicate.
Furthermare, talc is so defined in the four popular
specifications which will be mentioned later in this
discussion.

B. Unusual Paint Properlies of Talc

1—Talc is chemically inert in paint systems.

2—Tale has excellent suspension in paint, rarely
settling to more than a soft pigment laver that is
easily reincorporated.

3—Talc is probably the easiest pigment to dis-
perse—most all grades wet down and disperse to
their ultimate fineness by simply stirring or low
speed mixing with the vehicle.

C. The Paint Grades of NYTAL

1—NYTAL 200 is a relatively coarse grade of
talec as indicated by its screen analysis which runs
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hetween 1 and 2% retained on a 325 mesh sieve.
It produces medium consistency in paints. This is
an inexpensive NYTAL for use where paint fine-
ness and film smoothness are relatively unimpor-
tant.

2—NYTAL 300 is a smooth tale giving medium
paint consistency. It stirs in to a 4 Hegman fine-
ness. It is the popular talc for house paint, flat
paint, emulsion paint, and all coatings where paint
fineness and film smoothness are important con-
siderations.

3—NYTAL 400 is a superfine talc with an aver-
age particle size of about 3 microns. It stirs in to
a 5 Hegman fineness. This talc is generally used
by 2 mix-in process to increase body or to decrease
luster without hurting film smoothness.

D. Functions and Uses of NYTAL in Paint
1—NYTAL has many functions in paint. The
formulator uses it as an extender pigment to build
proper consistency and application properties—to
give destred flow and leveling without sagging.
NYTAL literally gives paint the ‘“‘painty” feel un.
der the brush. It disperses so easily it may be
stirred into an otherwise finished paint foc the pur-
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pose of raising the consistency a few points—aor to
adjust gloss and sheen.

2—NYTAL has a variety of desirable character-
istics, The dry brightness is high, color in ail is
good, color in water is good, tinting strength is very
low—thus it does not impart muddiness or gray-
ness to whites or light tints. NYTAL wets very
easily in all paint liquids such as organic solvents,
varnishes, alkyds, water, It disperses readily in
paint systems, frequently requiring no more than
moderate stirring. NYTAL is chemically inert in
paint systems. It has excellent suspension and
helps suspend other pigments, thus retarding their
passible tendency to settle hard.

3—NYTAL is used in nearly all types and kinds
of paint— primers, undercoaters, flats, eggshell,
semigloss — jnterior and exterior — lacquer, floar
paint, traffic paint, roof paint, house paint, trim
and trellis, patio—paints for all surfaces—organic
solvent thinned paints; water thinned paints

4—NYTAL 200 is used in coatings where paint
fineness and film smoothness are either nat impor-
tant or where some film roughness or “tooth” is
most desirable such as, for example, interior wall
primers, undercoaters, #nd texture paints. Large
quantities of these tales go into traffic paints as
specified by the various states.

5—NYTAL 300 is the general-purpose extender
for all kinds of paints. Its popularity is due as much
to its uniformity of quality as to its ease of disper-
sion. good film smoothness, and all-around tale
properties. Probably, the largest single use of
NYTAL 300 is in linseed oil house paint. Most
white house paints contain a substantizl amount
of talc—on the dry film basis about 15% talc by
volume and 23% by weight. Yet this amounts to
only 4% of the raw material cost. There is usually
more tale than titanium dioxide, or lead. or zinc,
or any other pigment in the film. Only the binder
is present in greater amount. What does all this
NYTAL do in paint? Well, first, as noted before
though not necessarily of prime importance, it helps
pigment suspension in the can and provides the
desirable consistency for good application proper-
ties. Further, in combination with the other pig-
ments present, the NYTAL promotes excellent
durability: the film weathers slowly and uniformly
hy gentle erosion or chalking, and eventually pro-
vides 2 most desirable repaint surface. Also, white-
ness {s maintained throughout the long film life
hecause NYTAL is not discolored hy wash-down
from iron or copper screens or hardware.

Many white exterior Jatex and cmulsion paints
contain NYTAL as the extender pigment. The rea-
sons are the same as for the linseed oil paints,
namely, good pigment suspension in the can, proper
application consistency and feel under the brush,
goad white color throughout the life of the paint
film, and desirahle repaint surface.

6—NYTAL 400 is ussd wherever iy psint fine-
ness and a smooth paint film is reguirsd, This stir-
in pigment can be incorporated as the last ingredi-
ent, if desired, by simply mixing into the otherwise
finished paint. In this way it serves as a formulat-
ing tool to adjust a batch of paint to the desired
consistency, sheen, or other special property. A
popular use is in semi-gloss paints, enamels, and
lacquers where it functions as a dulling agent to
provide the desired level of sheen or gloss. Since
NYTAL 400 may be stirred into the finished paint,
it is very handy as a means of adjusting the batch
to the requisite gloss level. At the same time, it
dpntibutes to good brushing and sag resistance
45 weéll as aids suspension of all pigments. Table 1
shows the dulling effects of increasing amounts of
NYTAL 400 when added to a high-gloss alkyd

Table 1

NYTAL 400 Reduces the Gloss of
Oleoresinous Enamels

Paunds of NYTAL 400 60? Gloss

per Gallon
None 85
04 80
0.6 54
0.8 37
1.0 24
1.2 14

enamel. Note that about & half-pound of the
NYTAL produces a semi-gloss, and one pound or
so dulls the paint into the flat range. Furthermore,
the film smoothness is maintained because the
NYTAL 400 has a high stir-in Hegman fineness.

T—Another popular use of NYTAL 400 is to
adjust consistency of finished paint. NYTAL 400
has high binder demand, or il absorption, so a
few tenths of a pound per gallon stirred into the
paint will raise the consistency appreciably. This
scheme is becoming more and more popular in the
manufacture of linseed oil house paints.

Table 2 gives an example of such a paint to
which were added increasing amounts of NYTAL

Table 2

NYTAL 400 Increases the Consistency
of Linseed Oil House Paint
Pounds of NYTAL 400  Consistency

per Gallon KU
None 76
0.2 79
04 83
0.6 87
0.8 g1
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400. Each two-tenths of a pound of talc caused a
consistency inerease of about 4 KU.

8—NYTAL 400 is gaining attention as an ex-
tender pigroent. It is being used in high loadings—
in several cases as high as four pounds per gallon.
Here the paint chemist is taking advantage of the
easy dispersion of NYTAL. He can grind his prime
pigment and then simply stir in the NYTAL 400
to give a fineness of 5 Hegman. Or he can easily
push the fineness up a Hegman unit by normal
milling on roller, pebble, or high speed stone equip-
ment. These paints have outstanding properties
of suspension, brushability, leveling, controlled sag,
and uniformity of film sheen or semi-glass.

E. Production of Paint Grades of NYTAL

1—The production of NYTAL is carefully con-
trolled with regard to color, screen residue, paint
fineness, dulling efficiency, and paint consistency
or binder demand. The minerals are processed in
several steps—by crushers, pebble mills, fluid en-
ergy mills, separators, classifiers—all are used in
our modern talc plant. At regular intervals, auto-
matic sampling devices withdraw portions for lab-
oratory testing. Each step of the process is care-
fully controlled so that the NYTAL entering the
finished preduct silos Is uniform within narrow
specification limits.

2-Q0ur plant engineers have developed a novel
procedure for filling thgse silos in such a way that
the incoming NY Tl iz intimately mixed with the
tale already present in the silo. Anyone who has
tried to mix two dry powders will appreciate the
importance of this discovery. What does this do
for uniformity? Let us consider the cangistency
control test we use at our plant. A conylete lin-
seed oil house paint is prepared with esch mill
sample. The titanium and zinc pigments are pre-
dispetsed in some of the oil to form what we call
“white base.” The mineral spirits, the drier, and
the balance of the oil are mixed together. The
NYTAL sample is simply stirred into this vehicle.
Then the “white base” is stirred in to finish the
paint. After adjusting the paint to proper tempera-
ture, the Stormer consistency is determined. Our
specification limits for our NYTAL 300 grade are
plus or minus three Krebs Units from our standard
NYTAL. This means that the consistency of the
NYTAL entering the finished product silo is
within three Krebs Units of standard. As it enters
the silo, it is blended with similar materigl. The
net result is that the NYTAL 300 coming out of
the silo for bagging and shipment is even more
uniform—its consistency spread is now only plus or
minus one Krebs Unit.

F. Uniformity of NYTAL

1—This uniformity of NYTAL is of utmost im-
portance to both paint chemists and paint manu-
facturers. The zincless linseed oil primer TT-P-25a
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is a good paint to illustrate the importance of uni-
formity of a raw material such as NYTAL 300. A
tvpical formula meeting the requirements qof this
specification contains almost three and a half
pounds of talc per gallon, This formula was pre-
pared with seven samples of NYTAL 300 represent-
ing the allowable deviations from our standard.
Table 3 shows these listed as A through G. The

Table 3
NYTAL 300 in TT-P-25a Linseed Qil Primer
TT-p-25a Formula

NYTAL Relative NYTAL Consistency  Critical

300 Consistency Ku PVC
A Plus 3 KU 85 48.3
8 Plus 2 KU 83 49.7
C Plus 1 KU 82 50.3
D Standard 80 514
E Minus 1 KU 79 52.2
F Minus 2 KU 77 53.5
G Minus 3 KU 76 54.5

second column shows that these samples deviate
by one, two, or three KU from our standard by
our consistency control test. The consistencies of
the TT-P-25 Specification formula made with
these talcs are given in the third column. Note that
the increments of consistency are very much like
those listed in cclumn two. But the last column
might be of most interest to the paint chemist.
This shows that a NYTAL 300 uniformity of plus
or minus one KU (samples C and E) will be equiva-
lent to a variation of only plus or minus 1% criti-
cal pigment volume concentration. Even at plus or
minus 3 KU spread (samples A and G) the
NYTAL 300 produces a vartation of only plus or
minus 3% critical PVC. It should be noted in pass-
ing that TT-P-25a allows a consistency spread of
73 to 80 KU.

2—Another example to illustrate the importance
of this uniformity is given in Table 4. The same
seven samples of NYTAL 300 were used to make
an acrvlic emulsion paint. The formulation con-

Table 4
NYTAL 300 in Acrylic Emulsion Paint
NYTAL Relative NYTAL Consistency Critical

300 Consistency KU PVC
A Plus 3 KU 79 52.6
B Plus 2 KU 79 53.0
Cc Plus 1 KU 79 53.9
D Standard 78 54.0
E Minus 1 KU 78 54.6
F Minus 2 KU 78 55.2
G Minus 3 KU 78 55.6
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tained two pounds of titanium dioxide and two
and one-quarter pounds of NYTAL 300 per gallon
at a pigment volume concentration somewhat be-
low the critical level. The data show that these
seven paints had essentially the same consistency
—the maximum difference being just one KU, Of
even more importance was the narrow range of
critical pizmint olume concentration—only three
per cenl. Fuglii-rmore, where the NYTAL 300
uniformity is plus or minus one KU (samples C
and E) the variation in critical PVC is little more
than plus or minus one-half of one per cent.
G. NYTAL Meets Talc Specifications

1—Many federal, state, and municipal paint
specifications require or allow the use of mag-
nesium silicate talc pigments, Frequently the type
of talc is specified. Usually these paint specifica-
tions allow the paint chemist reasnmsble latitude
in the selection of the tale, Since most6f the paint
specifications have fineness requirements, it is
usually advantageous-for the paint chemist to
choase the talc that has a stir-in fineness similar
to that required by the paint specification. In fact,
one of the reasons for the development of smooth
talcs and superfine tales was for the use in specifi-
cation paints having high Hegman fineness re-
quirements.

2—NYTAL meets the four popular tale specifi-
cations as {ollows:

ASTM D605 NYTAL 200, 300, 400
Federal TT-P-403a NYTAL 200, 300, 400
Maritime 52-MA-523a Typel NYTAL 200, 300
Type il NYTAL 400
Military MIL-P-15173A Type A NYTAL 300. 400
Type B NYTAL 200. 300

H. Particle Size

1—There are various methods for measuring
particle size. such as air-permeation, gas adsorp-
tion. micioscope count, and sedimentation. Aec-
tually the first two named measure merely total
pigment surface area and provide no information
on size distribution. Pigment surface area, or spe-
cific surface. is a useful figure because it indicates
relative binder demand. or oil absorption, and
thercfore consistency. Microscope counting is so
intricate and difficult as to be impractical. Under
the microscope. one can see the individeal par-
ticles and count them accorcling to size. But the
obscrver must he «ure he s examining a representa-
tive field. We know that tale pigments are made
up of particles of manyv <hapes and an infinity of
sizes; thercfore, perhaps as many as a dozen differ-
ent fieldz would have to be counted to assure an
average distribution. This would he an extremely
tedious and time-consuming jobh. Furthemmore, it
is most difficult to relate microscope count data
to per cent distribation hy weight. or velume. or

to specific surface. Another drawback is the infini-
tesimal sample used in the microscope count. What
assurance is there that the sample is representative
of a pound, much less a bag, of the talc? The same
objection applies to hoth air permeation and gas
adsorption methods —only a very few grams of
sample are used per test.

2—Probably water sedimentation is the best of
the available methods. For one thing, a sizeable
sample is used per test. Secondly, it is rather simple
to run. And most important, the measured data
indicate particle size distribution. The word indi-
cate is used here because the sedimentation methad
assumes that all particles are spheres, However, we
are dealing with anything but spherical particles as
Figure No. 28 shows. Note the dominant shapes
are fibres, rods, plates, and irregular nodules. You
could probably count on the fingers of one hand
the total number of truly spherical perticles in a
50-pound bag of talc. It should be pointed out that
Figure No. 28 does not necessarily indicate either
the size or the frequency of the particles—only
their various shapes.

Figure 28~—Shapes of Nylal Particles

3--A deficiency of the water sedimentation
method is that it does not accurately indicate the
size of particles much smaller than two microns.
After all, there is Brownian movement at that par-
ticle size and smaller, and this behavior upsets the
settling laws upon which the sedimentation test iz
hased. Now the smaller the particles the greater
is their percentage of specific surface. For example,
let us assume that 10 hy weight of a talc consists
of particles less than one micron and that there is
a gradual decrease in size to almost zero. It can be
demonstrated by rather simple calculation that
that 10€ would account for a larger percentage
of specific surface than the 90 larger than one
micron. And vet the sedimentation method does
not measure this important 10% of the tale. The
effects of relative specific surface are manifest as
oil absorption, liquid demand, and paint consist-
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ency and these properties are more easily, directly,
and quickly measured by actually making a paint
with the talc sample. Finally, the coarse end of
the particle size distribution can be measured more
easily and directly by screen tests of the tale
and/or Hegman fineness of the talc stirred into
vehicle or paint.

4—The purpose of this brief discussion on par-
ticle size distribution of talc is to bring cut three
points with regard to production and use of these
pigments. First, such data as can be measured do

frequently indicate similarity, or differences, among
various talcs as materials but all too seldom are the
data relatable to pigment and paint properties.

“Seeond, in the production of tale, particle size dis-

tritiution is an impractical control test because it
reuires hours for one detérmingtion whereas con-
trol tests must be run in minutes. Third, we rely
on more direct pigment tests to control production
so as to supply our customers with NYTAL pig-
ments that give uniform performance in the coat-
ings made by those customers.

e
Vil RUBBER SECTION

Uses In Rubber And Vinyl

Talcs are used by the Rubber Industry as dust-
ing agents to permit easy factory handling of nor-
mally tacky compounds in process, and s fillers
in compound degign, Vinyl fermulations also list
talc as a filler in such applications &s insulations,
extruded gaskets, calendered films and tile.

In handling uncured stocks in process, the talc
may be spread over the rubber by brushing ar

HEAT and MOISTURE RESISTANT

INSULATION
Bu*fyl 035 .. 100
,_,:z_,\m fe s 1
Freor Oxirle 5
Parsiin 2
oy TaL ‘Hx 50
Geinined Gisy | ..100
Lntarze . 5
B0, 5'1105 ....................................... 3
MEIHYL ZIMATE . 3
CAPTAX ............. - . L5
270.5

other suitable means. It may also be applied by
dipping in a water suspension of the dry powder.
In making up talc slurries for dip tank use, a small
quantity of DARVAN No. 1 (1% by weight in
the talc) is recommended as the wetting agent.
Mechanical agitation is generally used to hoid the
tale in suspension.

Butyl rubber insulation and latex foam are typ-
ical applications for talc in commercial compound-
ing. The following are representative formulas:

LATEX FOAM CUSHIONING

Rubber (50/50 Natural/SBR) .................. 100
Potassium Oleate ... e 1.4
Zlne Oxide . reenetanrs st e pe e tes s ann 5
SUITUD < c.ooee v icreeencens ccearenneecsrmaeaeraraen 2
AGERITE "WHITE ... e 228
AGERITE SPAR ...cooiinrirnrmrecniciniccmenieas 1
ETHYL ZIMATE .. .1
ZETAX ....oorcomieaec e ec s rmsetcce e cnmenmssssnos 1
Sodium Silicofluoride ......ooovrircieees e K3
NHYTAL 200 ..o e e neeaeienens 50

162.25

Talc fiiller applications in Vinyls are as listed:

INSULATION

PVC (Electncal Grade)
. Phthalate Plasticizer

Whiting _.....cceeeeen

NYTAL 200 ...... 15
VANSTAY Stabilizer . 15
Color ... ... . SOV OTPPPPR | 11N

VINYL-ASBESTOS TILE

PYC Copolymar Resin ... .oooiveie e e 100
Phthalate Plasticizer .. ... .. 28
Epoxy Plasticlzer ......... . 1o
Stearic Atk ... i r e e enene 1
Whiting ........... 125
NYTAL 100 .. 100
7R Asbestos ... ..100
Titanlum Dioxide .. . 18
VANSTAY Stabiilizer ..o 4

20

REFRIGERATOR GASKET

PVC Resin (Extrusion Type)
Polymerlc Plasticizer ..
Epoxy Plastiazer

Whiting

NVTAL 200 .

Color -

VANSTAY stabtlizer
SHEETING

PVC Resln .. ... JUIUPRRIORPRIROOS | + '+ |
Phthalate Plastlcizer "

Polymeric Plasticizer . .. 5
Epoxy Plasticizer ........... 5
Fatty Acid Phthalale . 4
Calcium Stearate . 5
NYTAL 200 ... 20
Whiting ..... 15
VANSTAY Stabiﬂzer 2




VIII PAPER SECTION

The Use Of Nytal In The Paper
Industry

NYTAL is used as a filler in some grades of
paperboard and molded pulp products because of
its good retention, chemical inertness, white color,
and TAPPI Brightness of 88 to 90.

NYTAL 200 is the most common grade of talc
that is used for this filler application. Since
NYTAL tends to be abrasive in nature, the amount
used is limited to small percentages. Generelly,
about 5% NYTAL (based on the weight of the
fiber) is considered maximum in board mill appli-
cations.

)

IX SPECIALTIES SECTION

The ultrafine, airmilled grades, NYTAL 300 and
NYTAL 400, are suggested for pharmaceutical and
cosmetic applications. Their excellent white color
and fine particle size permit these talcs to be
readily and uniformly mixed with pigments and
modifiers for use in cosmetic and pharmaceutical
formulas. They are easily suspended in liquid
media and dispersed in creams and pastes. Special-
ties Department Technical Literature contains
many product formulas illustrating the use of
NYTAL 300 and NYTAL 400 soch as Liquid
Matte Make-Up Base, Cream Eye Shadow, Pre-
Shave Tale Stick, Acne Cream and Aerosol Foot

Powder.
CREAM EYESHADOW #128
% by wt,
VEEGMN ndarbilt) ... ... 1.75
A ‘x‘x“;%:z:" ; fandert! ) ..33.48

Sodium carboxy‘methylcellulose
B (low visc.)
Water

DARVAN =1 (Vanderbm)

C Prop{llene glycol . .
Triethanolamina
Viater

NYTAL 400 (Vanderblll)
D Kaolin . ..., O

Titanium dlunde
fron oxides .... .

Stearic acid . e e e e
Glycerol monostearate .

=4 Lanalin .. .
Sesame Oil
Qlive Ol et e e s
Isopropy! mynstate ..... .

F TRUODOR Jasmin =6 (Vanderbllt).. 0.30

Preservative F OSSO « X X

Procedure:
{. Add the VEEGUM to the water slowly,
agitating continuatly until smooth.
Y, Disperse the CMC in water.
it. Add ) and Ii to C.
- V. Mlcropulverize D.
V. Heat € to 70°C.
vi. Add IV to Ill. Homogenize, RHeat {o &0-
65°C. Maintain tempersture for 10 min-
utes to allow alr to escape.
VH. Add V to VI and mix until 45%C.
Vill. Add F and mix until coai.

R. T. Vandacbiit Bulletin 244. p. 17, 1964

ACNE CREAM #137

VEEGUM (Vanderblll)
A CMC oM

Allantoin ...
B Resorcinal ..
Triton X-100 ..
Water ... ...

NYTAL 300 (Vanderbllt)
C Titanium dloxide .......

Iron oxides ........... 110

SUlfUr . e 5.00
DO Zinc pyridinethione ..... ce. ccoeeeeeee. 0.10
Procedure;

1. Dry blend VEEGUM and CMC and add to the
water slowly, agitating continually wuntil
smaooth,

Il. Add B to i.

[ll. Pulverize C and add to Hl.

Iv. Incorporate D by making up conceatrate in
portion of finished cream, triturating thor-
cughly. Add this to product, miiling or he-
mogenizing tinished cream,

R. T. Vandecbilt Dullelin =44. p. 23, 1964
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PRE-SHAVE TALC STICK #77

% by wt.

A, YEEGUM (Vanderbilt) ..o 190
Water ... . - q.s.
Zinc stearats RSO ¥ |

B Uight magnesium carbonate 1.90
C NYYAL 300 (Yendertllg ... 91.50

Procedures
. Add the V?EQUM to about 30 parts of water
slowly, agitating continually until smaoth.
I, Blend B and add to C.

fll. Add | to fl. Wark into a smocth paste (add
more water if necessary).

IV. Pack In stick mold and allow ta dry.
B.T. Vaoderbilt Bulletio 244, p. 2L, 1964

LIQUID MATTE MAKE-UP BASE #142

A ;(VEEEUM (Vanderbilt) ..
ater ... ——

DARYAN #1 (Vanderblit)

C Triethanolamine .._... .. 1.00
Propylene glycol ... 5,00
Water ... . 8
NYTAL 400 (Vanderhllt) ................... 6.00

D Kaalln .. e 0.80
Titanlum dloxide ... e -~ 3.00
Iron 0Xides ... ..icoreeiiereareean 0.20
Staaric acid ..o e e arreraas a40
Propylene giycol monostearate......... (.50

E tanofin .. ... eeeraeremanameraan - 330
Mineral oil ... . . 43280
(soprofyl myristate ..o iieinnne 5.00

E TRUGDOR Oriental Bouquet #3

(Yanderbilt) ..., 030
Preservative ..o.ceeceseenee e Q.5
Procedure:

L Add the ¥£451M to the water slowly, con-
tinually agitativg until smooth.
Il. Disperse the CMC in water.
Itl. Mix A, B and C together.
IV. Micropulverize D. Add to ill. Heat to 60
B5°C.

Y. Heat E to 70°C. Add to V. Mix untll cool,
Add perfumas,

American Pecfumer and Cogmetics, 19, 63, Oct. 1954
“Makr Up Formylas'*

R. T. Vandechilt Bullelin £44, p. 16, 1864

AERQGSOL FOOT POWDER #134

Concentrate % by wt.
NYTAL 400 . iirrcnemmicesr e can e B85.0
Magnesium carbanate ... 50
Kaolin ... .o ooove e, . 5.0
Zine Stearate .. ... . 3.0
METHYL TUADS ¥auedarbdit) 0.5
Isapropyl myristate ......cccoviiconinenonienns 0.5
Packaging:

Cancentrate .........c.ccccoeeees
Propelient 12/11 (50/50) .

Procedure:

1. Add to thae NYTAL 400 each component in
the order listed with high speed mixing after
each addition, Mix until uniform.

Il. Fill concentrate ifito appropriate containers.

1. pressurize with propellent.
R. T. Vasderbilt Bulletin #42. 1962

F. V. Wells and Irwin L Lubows, MLID., Cosmetics and
the Skin, p. 621, (Ralahold Publ. Corp., N.Y.J

ACNE LOTION #122

% by wt.
VEEGUM (Vanderblit) .....—.......... ...... 0.BQ
A Water 20.00
Sodium carboxymethyleeliulase
(ype 7 MSP) . . .. 0.80
Water 15.00
Glycerlne . 5.00
VANCIDE BN (Vaaderbitt)................ 0.25
C Aftantoin 0.25
Resorcinal .. 3.00
Water .. .20.00
NYTAL 300 (Vanderbilt)................ 500
Tianium dioxide a4

') Iron oxides .. ..........ccocmimimcinninnnns )

Sulfur
Triton X-100 ......
Water
TRUGBOR Aphra Bouquet #9........... 1.00
E " Vanderbiin
Procedure:

|. Add the VEEGUM to the water slawly, agi-
tating continually until smoath.

Il. Disperse the CMC in water,

1. Mix A and B together.

iV, Add C to IH. Add D and mix thoroughly.
V. Add E.

R. T. Vandehilt Bullelin 732, 1962
Heteules Powder Co. Bulletin #VC441 “Rerculey Cellu-
‘mm“'“l !250‘n"!L 0y S )

MEDICATED CREAM MAKE-UP WAFER #125

% by wt.
Disodium bithlonal . 0.5
Resorcirtol
Allantoln ...
Sulfur {colloidal)
NYYAL 400 (Yanderbilt).
Zinc oxide .......ooiene
fron oxides .................

B Polyethylene glycol 1,000 .
Polyethylene giycol 400..

Procedure:

{. Biend A until uniform.

It. Melt B8 and mix,

1, Add A to B and stir until solids are uni-
formiy wet. Pass through a roller mill.

IV. Heat to 60-70°C. to releass trapped air.

V., Allow ta cool {45-50:C.) and pour into con-
talners,

Mecen, S. B.. Proc. Sei. Scct. TGA, 39, May 133, “The
Function and Applicahility of the Allanioins.™”

Tarmnall, B.. American Perjumer 77, 85.35. Bept. 1364
*'Dermato-Applications of Sullupbearing Qreanic Bacteel-
cide-Fungicids'*
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X GOUVERNEUR TALC
COMPANY PLANT

Gouverneur Talc Campany Plant at Balmat, New York

A. NYTAL Control

As the mineralogy of the Gouverneur area indi-
cates, constant testing and blending of the various
ores are necessary to produce a satisfactory com-
mercial product. This is done from the testing of
the ore in the mine right through the blending of
the finished product by lottom leading of the
storage silos.

Mine samples are first lested for ceramic or paint
suitability. Then ore samples are taken every three
hours and tested again for proper hlynding. Graund
samples of NYTAL from the mill are collected au-
tomatically and rushed to the lahoratory every
hour by pneumatic {ubes. The laboratary never
tloses. No shipment leaves the plant until a check
reveals that it mneets all grade specifications.

Fromn the very beginning of our operations at
Gouverneur it was evident that chemical analysis,
with the evception of a lime determination. was of

no value for control purposes. As a matter of fact,
Treischel'" shows such data could he very mis-
leading.

The following physical and chemical tests are
made at the plant and are the basis of ceramic
control specifications:

4, Screen residue
5. Fired color
6. Specific Resistance

1. CaQ determination
2. Acid solubility
3. Bulking

[n addition shrinkage, absorption. crazing and
shivering tests are made weekly at our East Nor-
walk. Connecticut laboralory by introducing a
werkly =sample into a standard 0% NYTAL tile
hady fired to Cone L.

In this wayv we have heen able to produce a
very uniform tale over the past eighteen vears.

The Nytal coatrol for grades other than ceramie
is deseribed under Section VI—Paint.
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View fram silo top shows others at right for finished products. Dust collectors are mounted on silo tops. Dry
are silos can be seen at the left. In all there are 13 finished product silos at the Gouverneur Talc Campany plant.

Section where physical tests on paints are made. Section where Talc destined for shipment to the
Note: Vacuum tube for rapid receipt of plant ceramic industry is tested for fired color and
samples. for bulk density.

Chemical analysis section
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Gouverneur Talc Company, Inc.
Simplified Flow Sheet

Underground Mine -5 Grades of Ore

d

Underground Jaw Crusher
(Minus 4" Material)

Main Shaft —Hoist — 6 Ton Skip

3

Surface Gyratory Crusher
{(Minus 1" Material)

4

Belt Conveyor to Grinding Mill

d

4 Wet Ore Silos ~90 Tons each

d

Fine Crushing and Drying
(Minus 12 Mesh Material)

d

6 Dry Ore Silos — 500 Tons Each

$

Fine Grinding and Classifying Circuits

3

Air Conveying Finished Product to 14 Silos

g

Low Pressure Air Conveying Systems

< LT

Bag Packing Plant Hopper Cars and

L Bulk Box Cars

Box Cars — Trucks
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"RANGE, NEW METHOD 0,

% Ca0 in Suscessive cartoad
and truchioad shipments

- % oo L.

Figure 29—Per Cent CaQ of Talc in Consecutive Shipments Under Old and New Systems

"RANGE. NEW WETio0-17

Complaled bulk densidy—ce per 150 grams

120

Figure 30—Compacted Bulk Density of Talc in Consecutive Shipmenis Under Old and New Systems

L
o

~
w

200 Mesh residues ol tate—%%
~N
=3

RANGE, NEW METHOD--1.0%

LS

Figure 31—200 Mesh Residue of Tale in Conzccutive Shipments Under New and Ofd Systems
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NYTAL TALC is Bottom Loaded for Better Blending

: : mercial operation by Gouverneur Tale Company.
Bottom Loading Of Silos McClellan reports™ that variations in CaO con-
A word should he said on the revolutionary tent, 200 mesh screen analyses and bulking have
method of bottom loading of silos for the maximum been cut in half by this new blending method.
blendiny of {inished ground NYTAL. The first such See Figures No. 29, 30 and 31.

idea anywhere was developed and put into com-
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VANDERBILT NORWALK

28

LABORATORIES

The R. T. Vanderbilt Company laboratories are
located at East Norwalk, Connecticut. Here re-
search is carried on in many fields, including
ceramics, rubber, paint, paper. fungicides, insecti-
cides, plastics, petro-chemicals, foods and pharma-
ceuticals.

On the following pages we present a pictorial
description of our ceramic and paint laboratories.

Laborator,
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Cantrol Panet for Kilnand Ther-
mal Expansion Fumnaces

®

Pereny Laboratory Tunnel Kiln
for Fast Fire Tile

(¢!

Stone Temperature Gradient
Furnace

©

Pereny Test Kilns
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