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CONTROL UF IRON OXIDE IN VOLCAEIC ASH

By
E. n. Km‘y'
State Ceologleal Survey of Kensas, Lawrence

Object. One of the potential uses of veolecanic ash is
that of a component in glaging mixtures for the ceramic iIndustry,.
For thls 't 18 well sulted, except for the small amocunt of iron
oxide present which is sufficlient to impart a blulsh green color=-
ation to the finished article. Our object was to eliminate the
influence of iron, either by 1ts removal, or through other means,

Resultse !Vechanical concentration, magnetic concentra=-
tion and lesching were all found unsuccessfule Finally, using
reazents in the welt, and by thils means producing colors which
would act in a complementary manner with the blue green of the iron,
very satlsfactory results were obtained., (lazes containin; suitablo
anounts of ash which are cocleorlecss, or Iin some cases almost colopre
less, can be produced with practlcally no extra cost.

The followin: eare results of the investigation:

Voleaniec Ash

Table I
Chemical Composition

Sample 1 Sample 2 Sample 3

‘ePherson Coe Lincoln Coe Yeade (O

Per cent Per cent Per cgent
Iznition loss 5400 44,60 4 460
Alkralies ﬁa2&+@@0 4,70 He4 | 4482
Cal {).?0 1000 .68
BGO 030 0.21 0.13
Al.0O 14615 14446 10465
Fe5 0% 1465 1.54 2,65
Sils ' 7250 7330 72 040

Total T .00 100,75 96 .95
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The ignition loss on samples 1 and 2 represents
oceluded water and ordinary moisture. (On No. 1, the moisture
is 0.,99%)s The ignition loss on sample 3, represents occluded
water, moisture, and an undetermined amount of carbon dioxide.
The latter indicates some of the lime is present as carbonate,

probably of secondary origin,

Some Physicael Properties

Sample 1, MePherson County volcanic ash, was used in
these tests. It 1s 1light gray in color and consists of an almost
uniform mixture of finely divided particles of rock glass.. Roeck
glass is a solid solution of gilicates., Also present are loosely
coherent concretions, of almost the same composition, and, using
the microscope, a few widely scattered grains of feldspar can be
observed, The percentage of the latter is very small, See

figure 1.

Flge I
Voleanie Ash
latural Size
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Table II compares the analysis of the ash and

concretionse.
Table II Loss on
Ko Ignit-
510p ~ Fegly Alg0y Cs0 lig0 Nag0 iom Total
Per cent _ & ° & 2 ; ] 3 3
Ash T2 450 1765 _ﬁ?ﬁf 0a70 080 4470 . 59,00
Concretions 70,50 213 1367 068 031 €71 5.00 99,00

Probably 50% of the ash will pass through a D0 mesh screen
and 207 through a 300.
' For a detalled discussion of the physicel properties, see

"Volcanic Ash Eesources of Kansas®e

Nster Concentration

The ash being a uniform mixture of complex particles of
practicadl 1y identical composition, the removal of any constituent,
like iron oxlde, by mechanical concentration, offers little induce=

ment. This i1s shown in the following carefully conducted panning

test:

Original sample 400 grams

Concentrate 11,23 "

Tel lings 388,77 "

The snalyses ares

Table IIX
Orléinnl CQacgntrata Tai%ings
Ignition Loss 5400 500 5400
Nap0d + K0 4470 598 4464
Cel 070 0.80 060
MgO0 030 0430 0«30
AlgOg 14,15 13.00 14.20
Feols 1.65 1.54 1,70
810 7250 72,40 73400
Total 99400 99,02 99444
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lagnetic Concentration
o particles in the ash showed any traces of magnetlism

elther roasted or unroasted. Hoesting under oxidizing conditions
changes the color of the ash from gray to red, due to oxidation

of the ferrous iron. Under red cing conditions there is nc change.

Centrifugal Classification

A sample of Lhe sgh was sent to the Federal Pneumatile
Syster s, Ince, of Chieago, by lr. Lorman glummerz, for testinge
In this system classification 1s eiffected by opposing one centrife
ugal current of air to another. The results showed no separation
of the chemical constituents co:ld be made, but the test 1s intere
estin: in showing how voleanic ash can be classified according to
grain size. Their report fcllows.

Teble IV
500 zrams to test

1642 5/8" orifice fines 22,5 grams (estimsted by writer at

- 300 mesh)
1643 rejects 480,0 grams, balance of ash,

440,1 srems to tesi for relects,

1644 3/4" orifice fines 21.3 grems (estimeted-250 mesh)
1645 3/4" " rejects 4112 srams, bslance of ash,

48745 grems to test for rejectse

1646 1" orifice ines 164.7 grams (estimated-200 nesh)

1547 ) re!eets 21640 Srems, balance of ashe




Analysis of different sizes from above test

Table V

No. 510 Feq03 A?Oa a0 g0
1642 .. 70.6 1,42 13.48 2.208 0430
1643 72,1 1,50 13,50 0.73 0451
1644  74.6 1.50 15.10 1,10 0431
1645 7343 1457 13440 0,66 0433
1646 737 1.50 13,70 0486  0.34
1647 7147 1.57 13,83 0468 0431
¥ Saited in testinge

Leaching Tests.

Leaching results were unsatisfactory. Generally
spetk inz, nelther the ash itself, or much of the iron present,
18 soluble in aclds or dilute alkalies, either hot or cold,
Repsated tests with 107 sulphuric acid gave only a 137 extraction
of iron oxide. This small amount of iron is probably from oxide
coatings deposited by the inflliration of ferruginous waters,
Apparently the iron as silicate 1s not affected,
The Use of Decolorizing Azents, or Complementary
Colors.
Four different glezing mixtures were tested containing
5.18%, 10%, 16%, and 207 of voleanic ash, respectively. Using a
gas furnace, fifty gram lots of the mixtures were melted in fire
¢clay crucibles and poured on a flat iron plate for observation.
The composition of the 5.187 ash mixture was:
Flint sand 61.81 per cgnt

Voleanic ash Se18
Soda ash 28'10

i "
Whiting (CaCos) L1 1
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The composition of the 107 ash mixture was:
Flint Sand

Volcanic
Soda ash

Whiting

ash

Borax glass

50%
1
30

0%

Tt

*88804

Table VII = 107 Voleanic Ash,.
w o F3 o= »3 oG oo
EO5F B EIOEE Ko
) o o 2 2 ¥
S & o8 4 ® ®9
e 4 e ) 4 2
5 B e a
Per cent
0,002
0004
0.0082
04004
0,008
0004
0,001
0,0015
0,002 0,02
000015 000'
04,002
0,008
040015 0.04
04008 0404
0,003
04008
0.003
0,005 -
04001 0,02
0,001 0404

egsuBliuBEIo

0,003

OO0

Greenish blue
Greenish brown
Distinet brown
Bluish green
Bluish green
Bluigh green
Gray

Brownish green
Brownish green
Faint greenish gr
Faint green
Bright blue
Bluish green
Crayish green
Paint

Greenish blue
Bluish green
Bright Dlue
Light bluish gree
Grayish green
Light
Vuvfhmt

ish gray (be )
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Fig
: Eaturai blzo
S=mple 29 Semple 50
Voleanic ash 10% Voleanic ash 10
Selenium 0,001%
Arsenic tfoxide 0,049

The composition of the 15% mixture was:

Flint sand 45 ¢
Volesnic ash 15 ﬁ
Soda ssh 30 ”
Whiting 5 %
Borax glass 5 %

0%

Table VIII = 154 Volcanic Ash.

HO. Selenium % Arsenic Trioxide ¥ Color

51 Bright greenish blue

52 00,0016 Light brownish green

53 0.,0015 0.08 Li_ht greenish gray

54 0,003 Brownish zreen

556 0.003 0.08 Light gray green

66 0.003 0ed2 Pale grayish green (best)




™

The composition of the 20F =ixture was:

Flint sand 40 %
Voleanic ash 20 %
Soda ash 30 %
Vhiting S 5
Borax zlass S %

Q0 %

Table IX « 207 Voleanic Ash.

KOe Selenium % Arsenic Trioxide 7% Color

58 Strong greenish blue
57 0,004 0.16 Gray green

68 040045 0.20 Light brownish green
59 040045 ‘ 025 Grayish green

60 00050 Oe30 Light grayish green
61 0.0045 030 Light pale green

62 0.0058 0«30 Light grayish green
63 0.0043 0.220 Grayish green

64 0« 0045 0.22 Pale grayish green (best)
65 Ce0043 0200 Grayish green

Sample 56 ~ HNatursl Size Sample 64

Voleanic ash 203 Volesnic ash 2078
Selenium 0,0045%
Arsenic trioxide 0,.225%
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The color intensity is somewhat dependent on the thicke
ness of the glaze., The samples tested were at least one fourth inch
in thickness, Results would be even better in commercial practice
where l‘ much thinner coating is employed. :

Summary of Different Decolorizers

In these tests, selenium alone, for very small amounts
otv iron, end selenium and srsenic trioxide, for larger amounts,
proved by far the most effective. The amount of iron oxide (in
terms of Feglg) ranged from 0.0BSiS in the low voleanic ash glaze to
0+33% in the ﬁighest.. This mcluéu iron from the ash only. No
" doubt there w‘;ro smell amounts rrem the otﬁer substances present,

Salﬁnig. etallic selenium is used under reducing con=
ditions, It produces a pink glass; due it 1s sald, to colloldal
dispersion, Pink is complementary to green. In these tests a
slizht excess would result in a brown color, Best results were
obtalned when enough was used to give a faint brown, and then forty
or fifty times the weight of gelenium in arsenic trioxide was also
added.,

Argsenic trioxide., This tended to eliminate the brown

color due to the necessary selenium. An excess would csuse green to
reappear. Forty to fifty tmeaAtm selenium seems the correct amount,
This oxide is said to keep selenium from oxidizing.

iangenese dioxide and Potassium Permangsnate. They tend
to produce reddisii purple shades., Tith smell amounts of iron their
use 1s benefilcial. A falnt green melt 1s produced. With more iron
the effects are not satisfactory.

Cuprous oxlde. ﬁo” beneficlal effects. Decreasesthe greenj

increases the blue,

=10=



Cobaltic oxides Produces a bright blue. No improvement,
Kickel oxide (NipOz)e Does some jood by substituting a
grayish green for greenish blue.

Little time wes devoted to a consideratiom of other
possible deoxidizers. The literature on the subject seems limited,
This field probably offers good opportuuitj for rosearche

The Cost of Decolorigers
The wholesale cost (apéing, 1939) of selenium is 1,75

per poundj arsenic trioxide 40,03 per pound. The cost of decolorige
ing one ton of s 107 voleanic ash glaze with the amounts of these
substances required, as indicated in this report, would be about

8ix cents,

1 By Kenneth L, Landes, State Geological Survey of Kansas

2 EKansas State Ggologleal Survey.
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