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Character of sample s

The rts3s641tt samples are a light ;reIlow or crean eolor; the ussssr

samples are a du1l red. The color in both eases is due to i.ron oxide.

Chenieal analyses of two samples folLown

sto2

Alz03

ftao3

Mso

Ca0

Na2O

Kzo

Icss on fgn.

coz

#26 (erean)

99.53

,59

.22

.O2

.03

.03

.09

.lr8

.00

#29 (rose)

93.78

3.36

1.oB

.11

.oB

.07

.13

t.5g

.oo

99.99 100.20

Thennal analyses made and irlterpreted by R. E. Gri.m on the O by Z

mieron fraction of sample 26 shos that this fraction Ls about 60 pereent

quartr and lr0 percent clay mineral material and that the latter is il}Lte.
The same fraction for sample 29 was largely clay of the kaolinite type.

Calculations froa the above ehemieal analyses jndicate the fol1orrr-

ing approxfurate minera3.ogicaJ. ecmposition for the samplesr

#26 - il Iite 2 pereent, free siliea 9Z* percent

#29 - kaolinite tlpe elay mi-neraL B percent, free siLica 90 percent
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Character of grains

l,{icroscopic examination of the Hissouri tripoLi sanpLes revealed

that they are of the same generaL eharaeter as the southern llli-nois siliea,

being comprised prineipally of tfelustern grains. fn the rtpesert tripoli the

gralns show a reddish stain or coating clue to iron oxide or red fermginous

clay. Graj-ns of a si:riilar nature to the coating are likewise present. Some of

the grains in the ttgvs46rt tripoli exhibit slight ye11ow stains. As in the

southern fllinois siliea there are a few coarse qrrartz grains present; X-ray

exanination (Bradley) reveals that basic partiele size charaeteristies are

likerrtse sirnilar. Therrnal currres indieate that quartz is the predoninant

silica nineral.

Specifie gravity

Tnre specific gravity, average two samples, is 2.6b6. No determina-

t ions of bulk spe ciflc gravity, r,ueight pe r cll. ft . and po r o sity o f the tripoli

lYere made.

Partiele size

See ?ables 1, 2, 3, ancl L.

Specific surfaee

See Table 5.

Oil absorption

See Table 5.
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Etrlking

No deterninations of bulking, saturation of oiI absorption samples

at the end of the oil absorption testr or nicroscopic exarsinations at the

errd of the test lrere niade on urissouri tripoli.

Abra sivene ss

See Tables 7, B, g, and 10.

Cor.tpar{"son of Missorrri tripoli anrl southern
fllinols siliea sanples tested

Ohemieal conpo sition. The 'r creanrt t ripoli is about 0f the same

cherfcal- conposition as the silica. The Fe2O3 content is hisher, however, in
the sanple analyzed being O.22 percent as compared to O.C to 0.OT percrnt l-n

four samples of siliea. A1203 is loirer being O.?? percent in the tripoli as

eontpared to .36 to .95 in four si1lca saroples. The higher Fero, eontent of the

trupoli probably accounts for its yelLow coIcr.

The ttrosetr tri.poIl is much lo,,ver in silica ancl higher in Fe2O3 and .

A12O3 than the silica, in a large lir€&sur€ the result o f its greater clay eontent.

Characj,er of _grains,. The t ripoli i.s eonposed of cluster grains of
generally similar nature to those of the silica. Like the siliea the b asie

partiele size, as shown by X-ray, is 1 to 5 nr-ierons.

Specific sravityr The true .speeifie gravity of the tripoli and

silica are ident j-cal for practieal purposes.

Partiele size. The tri poli samples are generally coar-qer than the

s:iIica san'pIos. Figure l slrows cunres for the fi-ve tripoli sarnples tested,

for the f inest and coa rse st siU-ea sarnple s ancl f or two sili-ea sarnples of
intermediate si-ze characteristi-cs. The arithmetir: mean cliameter, first



MISSOURI TRIPOIT

Five samples of Missouri tripoli produced by Barnsdale Tripoli

Corporation, $eneea, Missouri, y{ere purehased frora Tamns Sillea Co. of Chicap.

The smrples were 100-por:nd bags representing five cornmercial grades as follous:

#26 - cream, double ground

#27 - cream, alr float

#28 rose, air float

#29 - rose, double ground

#3a - rose, ground

Tests of the above sarnples r-rene carried out in paralle1 with those

of the northern and southern fllinois silieas ancl the results are therefore

eomparable. The tests were made in order to provide a reliable basls for eoitF

paring the b{issourj. and Illlnois materials, whieh eompete in some maz*ets, ald

to affonl aetual factual information lrith whi-ch to clear alray industry spoll*

sored mLseonceptions regardi.ng the superiority of the t ripoS-i as compared to

Iilinois siliea.

In thls r€po* the data ar€ presented in the sane sequenee as in the

r"eports'on the f1llnois siIleas, mainly in tabular fonn. No discussion of

equipment or speclal interpretatj.ons of data ar"e given as the equi.pment is

the same as that used for the fllinois silieas and the results of tests

paralleL those of the southern Illinois siliea.
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quartile and medi-an value s of all t he tripoli. samples are ,qreater than those

of the coarsest silica sar:pIe anci i-nciicate the greater coarseness numerically.

The third quartile val-ues c jl most of the tripoli samples are in the same range

as the two eoarsest silica sarnples, Fj-gure Z.

Specific surface. The specifi.c surfacer &s deternined by the Blaj-ne

air pen:reability apparatus, of all the tripoli saraples is less tnan thi:t of any

silica sanrple, Fi-gure 3. Three silica sanples have a specific surface about

100 percent greater than most of the tripoli -sarnples.

?he average specific surface of two tripoli samples ancl a siliea
sample is about the sane i-n the 0 by 5 rnicr.on fractions. fn view of the fact

that the basic particle size of both the tripoli and,siliea is ai:cut the same,

that is 1 tc $ r^ricrons, the eoineidence of the specifie surface of the 0/5
rnieron fraet j-on *s is understandable , In the coarser fractions the average

speeific surface of the two tripoli sanple.s exeeeds that of the s iliea sample g

as fol-l-orvsr- 5x 10- 5percent, 10x za- 15percent, 2ox 3a zspercent,

30 x LI+ - 38 percent, anrt l+l+ x 5j Zg pereent.

The reason for this higher specific sur-face is not specifieally knourn.

ft may be due to a greater angularity of the particles or a greater rugosity

of the surface of the particles. These matters ,yere not exhaustively stuclied

but linited investigation sr:gr;ests that si-h-ca ancl tripoli "ttfu not cliffer
niarkecly in these characteristics. A greater porosity, qf. the tripoli grains

may rnre11 be the explanation. The snal-ler specific surface of the Ll+ Uy 53 micrcn

fraction, as connpareC to the 30 x LL micrcn fractionr m&I well be rjue to the

presence of a consiCerable number of ffitporcus quartz sand grains or fermgi.-

nous c1a3r pellets in the coarser fraction.
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Oi1 absorption. The oi1 absorption of the t ripoli sa.mples , Figure L,

exceeds that of the sili-ca samplc s. The average for the flve tripoli sanples

is l+5.t percent and for the B silica samples 27,-O percent, indicatin;i a 67

percent sreater oil absorption fo:: the tripoli. 0i1 absorption of the size

fractions of the tripoli sample No. 27 is about the same as that for the

average of iillea sanples 3 and t6 in the O/5 traction but is higher in the

coarser fraetions by the following percents;- 5 x 10 - 19 percent, 10 x 20 15

pereent, 2O x 30 2h pereent, 30 x l+l+ - 35 pereent, and l+lr x 53 - 37 percent.

The causes of the greater oiI absorption of the tripoli are probatily related

to the s arne phenomena dis eu s sed vri bh re ferene e to spe c if ic surfac e 1n the para-

graph above.

Abrasiveness. The abrasiveness of all the trlpoli sanples exceedeC

that of an;,r sili-ea sanple, Fiqure 5. The abrasiveness of the O x 5, 5 x 10,

and 10 x 2O micr.on si-ze fractions of s ilica sauple 3 is le ss than that of the

equivalent size fractj-ons of tripoli sample 29 by .0013, .0OO5 and .0065 grams

respectivel}'. fn the 20 x 30, 3O x l+l+, and l+l+ x 53 rnieron fracti-ons the reverse

j-s true and the silica exceeds the tripoli by .AO55, 0211 and .0138 grans

re specti-ve1;,.

By measuring the weight loss of the t:,?e metal blocks at the end of

each sue cesslve 2000 revolutions the rate at which saraples 3 and 27 proclueed

ryear l1ras detenpi-ned with the results,qirot{r1 in Figure 6. ?he left hand c"!.rart

shows thert the silica produeed greater ]year than the tripoli up to 5mO r^evo1u-

tions when the rate of ivear vras about the same for both materials. Above 5OOO

revolutions the tripoli produced greater wear than the si--'l-j-ca.

The right hand chart of Fisure 5, showing the amount of wear during

sueeessive 20OO r evolutions ind j-cates an abrupt decline in the amount of wear
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prcdueed by the silica follorved by a more gradual decline. rn contrast the
anount of wear producec by the tripori increased up to 6ooo revolutions and
thereafter declined.

Figure Z shows data on the rate of we-- - , q4'
lar produced^*o 3O by I/i n6"*n

fractl"ons of sanple s 3 and 2g. ?he silica produced wear at a considerably nore
rapid rate than the tripoJ'r as the left hana chart shows. The right hand chart
indicates that the rate at lehich the silica produced wear incleased notably up
to 80OO revolutions and thereafter declined. In contrast the rate at wbich
rear was produced by the tripoli. increased rnoderatel;r up to 6.o0 revor.uti.ons
but thereafter increased but little.

Firfure 8 shors the particJ.e slze disir:ibution of sanple s of the jO by
Ir.lr n',icron fractions of sanple s 3 and Z) at the enrl of 10r0OO revolutions. Ia
thls test the sequence of !€vor-utions }ras not interpreted, as ras necessary
in preceding tests, to raake weighlng s every 20oo revolutions. ft rvas reeognized
that the nlxing of the slurry on the glass p]ate by the spreaders of the abrasi,e _
ness testing machr-ne night cause a certaln esrount of break dornr of the sir.ica
and tr{'po1t partlcr'es and tests were therefore run rlth the spt€ader8 in posl_
tion but without the metar. b10cks in p'ace. partlcl.e size analyses were made
of the s'llea and tripoli at the end of this test and the data used to correct
the infornation re sulting from the t€sts w.ith the retal blocks in pIace. Data
given Ln Eigure 8 have been corr.ected so t.at they reflect only the wear thus
aesLgnable to the netal blocks. The fisurt shows that the percent .t 3l/1fr
ni'clron Eaterial remaining at the end of the test ras about the same for both
the sirica and t ripolt' Horever, the erosion of the origlnal silica grains
resulted in greater fragaentation of the silica as teflected by the 38 percent
of o by r'o nicron parti.cles produced in contrast to about 28 percent for the
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tripoll. These differences are largely balanced off in the 10 x 20 m'icron

fraction of which the silica yielded 1S percent as against 19 percent for the

tripoli.

o



?able 1

Pereent by size fractions

Size fraetios _ nricrons Sanp1e No.

26 27 28 2g 3o

O*2
2-h

B

7
7
6

LB

5

5
6

6
il+t

134
et

17
2

D* t7*
7

l+

6*

6
1lr

t2
10

18*
2

.r1
)E
2

t
?

J*-

2

o

3

l+-6
6-8

3i
l+

tl
>7

il+t

il+*
11

26
z-L)2

e1
>E
6*

7
1g

il+B
IG
1?*

1&L2

2
2

t
f
2

o

2
l+

3*
I

u+
10*

25
3

3
3

2
r.r14E

1
E

o

B-10
Lo-L5

L5-2a
2A-25

25-li+
Lh-53

53-7b
?l+-to5

2 r.+
rIJ-2

E
B

o

T
a

105-1L?
tl+7-ZOB

0

26-295
2:95-l+17

ldl nicrofis - 325 mesh
53 n -27O rt

TL r -20O r
105 n -150 r,

]l+7 mterons - 10o mesh
208 n - 65 r
295 rr - Lg tr



Table 2

ftrnulative Percent fjner

Size , microns Sample No.

2g
"6 

27 29 30

2
h

5
6

B

10

I
L5

7
13

16
$*

18
23

13+
20*.

1?+
M

1?
18*

22*
28

tfit
57

26
2B

22
zl+Z

2L
22b

25b
3o

39
50b

25
32

3h
l+O

5t+*
5B

31
37

$
2A

5t
6r*

5t
63

73
gLL

25
ld+

68
eb

9?*
99

76
fi*

?7b
ebf

e6b
eB*

e*
fuwa

61
85

53
7b

e5}o
97i

fi*
9?

B9
92

105
1l+7

100 99b
993

99
eeb

e5
9T

2G8
295

100 l-00 e*
Lm

ldr micrsns - 325
53 r -27o
7b ti -2@

105 n - 150

me sh
n

r
ll

1l+? nicrons - lOO mesh
208 r - 65 r
295 r Fb8 n



Table 3

Percent by size fractions

Size fraction (mierons)
Sanple No.

2g26 27 29 30

a/5
5/Lo

Lo/20
20/n

3a/1t+
w/7b
+7b

17
11,

t6
L6

n*
23

26
IJr

22
L5

2L
9

20}
L9

r.e
6
I

29
22*

il+B
{L
>?

2

28
M+

26
t7

5
l+

2*

10
LIt

u+
/L)2
3



Tab1e tl

Arithnetic mean dianreter, quartJ-les and medians

J^^*/qar/\All
I size in

tfrr
tefiner

1*ilr
microns and rcent

r
than

$mp1e
Ho.

26
27

25fi
Arith' tsean
61a..mlcrons rr

than than

29
25

23
?6
36

18
L5

13
l1l
2A

9
I
5
6
7

20
20

18
?L
29

28
29
30



Table 5

Speeifie surface
(nlaine atr penneability apparatus)

Sarnple 26 - 61030 cur.
27 - 5rB&
?B - 6rooo
2g - 51955
3o ' Lr1L5

2

It
n
$
E

gIIr o

It

tt

R

It

Sarnp3.e 27 smple 29 @Y'

Si.se fraction (nierons)

o/5
5/Lo

rc/zo
20/lo

3afiil+
WTb
+ 7l+

il+1515
h,8h5

z r,b0
2ro@.

Lb1335
h,h3o

1r4, +{i
\ 13tr

+, Lfr t
t,v7c

l ldt
trlS{
t, r3{

2 1835
11 8BO

11 7oO
tr5z5
1r 20O

1
1
I

,
,
,

605
Itl$
27A



Table 6

Oi1 absorption

Sanple O11 absor?tlon
(fbs. oil per 1@ Ibs. tripoll,)

Lt.l+
LB.3

26
27

28 \5.6

29
30

L6
l8

o L
7a

Samp1e 37

Slze fraction (nicrons) OJ-1 absorptlon

o/5
5/La

Lo/2on/n
3alblr
W/* rt
+ fhr.l

32.3
5?.o

6]..,3
6T.b

70.8
79.3
83.1



Table 7

Abrasiven€ss

Sample No.

26 (cream)
27 tt

28 (rose)

29 (rose)
3O tr

Abrasiveuess

.o253

.a763

.a316

.0318

.0600

Sample 29

Size fracti-on
(nderons )

Abrasiveness

obY5
5uyto

. ooLT

.0065

1o by 2O
2o by 30

.0236

.a1$2

30 by [[
lrl+ uy 5:

.o5G8

.0862



Tab1e B

Rate of abraslon, Sanple 29

No. revolutions Clmulative arcor:nt of wear

2000
I+OOO

.0087

.OlBlr

6000 .a282

8000
10000

.o376

.0L52

No revolutions Amotmt of wear during each
successi-ve 2O0O revolutions

Pereent of wear as
eonpar€d rith the wear
during the first 2OOO

revolutions

o-2mo
2oo0-h00o

.0087

.oo97
100
112

113

108
99

Irooo-6ooo .0099

6ooo-8mct
Bomr-toooo

.00gli

.0o85



Table 9

Rate of abrasion, 30 by ld+ nicron fraction, Sample ?9

No. revolutions

2000
hooo

6ooo

Booo
mmo

No. revolutions

0-2000
20oo-hooo

l+ooo-5ooo

6oOOrSooO
Sooo-lmoo

Crmulative amount of wear

.0158

.031d+

.0539

.073 8

.oghz

Amount of wear during each
successive 20OO revolutions

Percent of urear comPared
with wear during first
20OO revolutions

.0158

.0185

.o1;g5

.0199

.020L

100
118

L23

L26
128



?abIe 10

Partiele size o{ a sample of ]l}/t+l! mieron tripoli from
Sample 2g after IO,OOO revolutions

Si-ze fraction
mierons

Particle si-ze after
1O,0OO revolutlons
with metal bloeks
in nachine and
spreader in place

Pereent

tg
32+.

Partiele size after
lOrO0O revolutions
wit h spreader i.n
place but no metal
bloek ln maehine

Pereent

78
1B

Trace
l+

Percent of each
size fraetion
attributable to
wear by metal
bloek

t+Tb

o

\g
2B*

Parti-ele size after
1Or 0O0 revolution-q
produced by wear
attributable to
metal block

Percent

30 bY ![
20 by 30

10 by 2o
oby10

50
0

1g
2s*

30*
1B




