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"Popped" volcanic ash ... magnified about 30 times to show the multi­
cellular structure that develops within the bloated shards .... The ash­
Pearlette ash from the Ernest Hanzlicek pit, Lincoln County, Kansas­
was bloated in the ceramic laboratory of the State Geological Survey. Photo­
graph printed directly by transmitting light from photographic enlarger 
through ash bubbles. 
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ABSTRACT 

Kan as olcanic a h depo it and the u e for olcan ic a h are br iefly 
de cribed. Bloated a h, a lightwe ight ma terial, can be the ba i for the 
development of new truct ural product and filtration med ia. eneralized 
in truction for bloat ing the a h are given . 
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Maynard Bauleke, ceramist, demonstrates the lightness of 
bloated ash ( + l 00- mesh fraction ) . . .. A one -pound sample of 
the bloated ash ( large pile ) is compared with a one -pound sam ­
ple of raw ash (smaller pile ) . Both samples are Pearlette ash 
from Lincoln County . Blocks on table are experimental products 
made of bonded and compressed bloated ash . (See discussion 
on page 14 .) 
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Single "popped" ash particle, X 150 . 

.Jnlroduclion 

"Popp d volcanic a h is on of th lat t d v lopm nt in product 
r arch by th Stat G ological Sur y of Kan a . In th laboratori 
of the Sur y, Kan a a h has be n bloat d, or 'popp d -a nd in thi 
form ha n w indu trial applications. Crush d, crack d, er ned and 
bond d, th "popped a h ha b n t st d for it uitability in variou 
products. Bloated a h from Kan as ha om intere ting charact ri tic 
-and, we think, pot ntial for developm nt. Results achi d thus far 
are analyzed in thi r port. Exp rim nt are continuing and not all 
Kan as a h ha y t b en te t d for it bloating charact ristic . 

Volcanic a h is a littl -u d Kansas resource, but is available in 40 
countie . Estimated r rv xce d 20,000,000 tons. R cogniz d by 
Kan as settl rs at 1 a t a arl y a the 1880 Kan a volcanic a h wa 
not comm rcially produced until early in this century, wh n it wa 
u ed as an ingredient in couring oap . By 1916 Kansas rank d fir t 
among th tates in commercial volcanic a h production, and it re­
main d in the lead through 1944. Peak annual production was 51907 
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tons in 1923, and soon thereafter the State Geological Survey published 
its first comprehensive report on this resource (Landes, 1928). Since 
1945 commercial production has steadily declined, and only two pro­
ducers operated in Kansas in 1960. 

The raw ash has been used for various purposes, most generally as 
an abrasive, but huge though unrecorded amounts have been used in 
Kansas blacktop roads. As the decline in production since 1945 re­
flects, ash as an abrasive has been replaced by other materials. Increased 
production of Kansas ash will depend upon development of products 
that utilize other properties of ash. 
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Kansas deposits tested for bloating characteristics of the ash 

ELLSWORTH CouNTY (Geological Survey Code # ELV-24) Pearlette ash; 
bloated. SE¼ NW 1/4 sec. 28, T. 16 S., R. 7 W. 

GoVE CouNTY (GV-1) Pearlette ash; bloated. NE¼ SW¼ sec. 21, 
T. 13 S., R. 26 W. 

JEWELL CouNTY (JV-6) Pearlette ash; bloated. NW¼ NE¼ sec. 16, 
T.1 S.,R.6W. 

LINCOLN CouNTY (LV-2) Pearlette ash; bloated. SW¼ SE¼ sec. 27, 
T. 13 S., R. 10 W. 

NoRTON CouNTY (NNV-1) Calvert ash; did not bloat. NW¼ SW¼ 
sec. 25, T. 2 S., R. 22 W . 

PRATT CouNTY (PRV-4) Pearlette ash; bloated. NW¼ SE¼ sec. 34, 
T. 27 S., R. 12 W. 

~Pleistocene ash OPliocene ash .& eTested for bloat ing characteristics 

Kansas volcanic ash deposits and commercial producers. 



Pearlette ash pit in Lincoln County. The raw ash currently is 
being produced by Ernest Hanzlicek for use in ceramics and sweeping 
compound. Al l bloated ash illustrated in this report was taken from 
the Hanzlicek pit (NW ¼ SW ¼ sec. 27, T. 13 S., R. 10 W .). 

}u j f whaf ij vof cani c a j h? 

Kan as volcanic a h i a gla , not a cry tallin material. It differ 
from other volcanic depo its such a pumic , ob idian scoria, and 
p rlite ( consolidated material ) in that it con i t of hards of finely 
divided mat rial that i uncon olidated or only lightly con olidat d. 
Th hard are white to gray but whiten further in the bloating proce . 
Unfortunat ly, volcanic a h i often called by other name . It is widely 
termed "pumicite" and locally in Kansa it is ev n referred to a 
" ilica and ' or " ilica", but technically the e name are incorrect. 

Are the ash deposits workable? 

Mo t ash deposit are lens shaped, thick in the c nter and thinner 
toward th edges. The Kansas depo it range from a few quare yard 
to about a quare mile in area and some are as much as 30 feet thick . 
Mo t of th known depo its are ea y to reach . The ov rburd n i not 
exces ive; in many localities the a h lies directly b low the top soil. 
The deposit ar uncon olidated; th refore the a h can be mined easily 
by any earth-moving equipment. ome deposit are now under lease; 
ome are not. Many were leased wh n volcanic ash was used in house­

hold clean er . 
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Raw ash is broken pieces 
or shards of small bubbles. 
Shards of Peorlette ash from 
the NE ¼ NW ¼ sec . 14, T. 
3 S., R. 35 W ., Rowlins 
County, magnification X SO. 
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Pearlette volcanic ash pit in Meade 
County, formerly operated by Cudahy 
Pocking Company . Seventeen feet of 
clean ash is exposed in the face of the 
pit . Detail of bedding in Peorlette ash 
in pit face , in sec . 2, T. 31 S., R. 2 8 W . 



How did the ash come to Kansas? 

Kansas ash came from volcanoes located somewhere west or south­
west of the state. Explosively thrown into the air, the ash was carried 
over Kansas by winds; after the ash particles settled to the ground, 
surface water collected them into local deposits. 

How old are the ash deposits? 

There seem to have been two distinct periods of volcanic eruptions. 
The first occurred in the Pliocene Epoch of geologic time (beginning 
about 11 million years ago), the second in the succeeding Pleistocene 
Epoch (beginning about 1 million years ago). Geologists recognize 
one large ash fall of Pleistocene age, the Pearlette ash, and at least seven 
of Pliocene age. In some counties it is possible to find deposits of more 
than one ash, but in the field it may be difficult for the untrained 
observer to differentiate them. 

Do the ashes of different ages have different properties? 

Chemical analyses and particle sizes of the ashes are similar, but 
flakes of ash from different ash falls may differ in thickness and shape. 
Flakes of Calvert ash, one of the Pliocene ashes, are thinner and flatter 
than Pearlette flakes. In the Geological Survey laboratory tests, 
Pearlette ash from Gove, Lincoln, Pratt, Ellsworth, and Jewell Counties 
readily bloated; Calvert ash (Carey and others, 1952, p. 38) from Nor­
ton County did not. Many other deposits of Pearlette, Calvert, and 
other ashes still remain to be tested for bloating characteristics of the 
ash. 

What is the chemical analysis of the ash? 

Generally, chemical analyses of the various ashes are very similar, 
especially if such mineral impurities as quartz (Si02) and calcite 
(CaC03) are removed. In some deposits the calcite has acted as a 
cement to bond the ash together into small hard lumps. 

Chemical analysis of 54 Kansas volcanic ash samples 

Oxide 

Si02 
AbOs 
Fe20s 
Ti02 
CaO 
MgO 
K2O-Na2O 
Loss on ignition 

Average (percent) 

72.3 
11.8 

1.7 
0.5 
1.0 
0.3 
8.0 
4.3 

Range (percent) 

60-74 
9-13 
1-3 

0.2-2 
0.1-10 
0.1-1.5 

6-10 
3-11 
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Pearlette volcanic ash pits. Ash from Gove Coun ty pit (NE ¼ 
SW ¼ sec. 21 , T. 13 S., R. 26 W .), above , was samp led for bloa ting 
tests. Grant Coun ty pit (NW ¼ sec . 24, T. 30 S., R. 35 W .), be low. 

Does weathering action alter the ash? 

Ther is some indication that under favorable environmental con­
ditions, a h is chemically and min ralogically broken down into a 
montmori llonite-type clay mineral. Some Calvert ash has changed to 
montmor illonite, but this is the only known exampl of such alteration 
of Pleistocene or Pliocene ash in Kansas. The rate of alt ration is much 
too slow to b a factor aff cting use of volcanic ash deposits. 

Alteration has, however, changed still older Kan as ash, of Cr -
taceous age (75 to 135 million years old), to a predominantly mont­
morillonite clay called benton ite. 

What is the particle size of the ash? 

In most deposits about 75 percen t of the ash will pass through a 
200-mesh screen (0.003-inch opening) . 
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Screen analysis of 96 Kansas volcanic ash samples 

creen ize' 

n 20 mesh 
Through 20 on 60 
Through 60 on 100 
Through 100 on 200 
Through 200 mesh 

verage (pe rcent ) 

1.6 
2.1 
3.8 

17.6 
74.6 

Ran e (pe rcent ) 

0.0-23 
0.1-17 
0.7-14 

2-50 
35-90 

n Screen size openings are: 20 me h, 0.03 ; 60 me h, 0.010· 100 mesh, 0.006; 200 me h, 0.003 inch. 

What is the shape of the ash particle? 

Most of the particles are small, irregular pieces of glass (photo, 
page 6). Mixed in with the shards are some glass bubbles and 
stringers typical of glass that has been thrust into a high-velocity gas 
stream and suddenly cooled. The particles are angular and jagged, 
giving the material better abrasive cutting properties than ordinary 
glass. (Th e abrasive rating of ash is harder than feldspar and softer 
than quartz.) The glass fragments are somewhat porous. 

Volcanic ash pit north of Wilmore, Comanche County. About 
13 feet of Peorlette volcanic ash is exposed in this inactive pit (SE¼ 
NE ¼ sec. 12, T. 31 S., R. 18 W.). The Kansas Highway Commission 
hos estimated that the deposit contains 3,000 cubic yards of re­
coverable ash. 
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Norman Plummer and William Hladik, ceramists, examine 
bloating equipment in a laboratory of the State Geological Sur­
vey. Raw ash, stored in the container, is fed into the air column 
( large pipe leading into the burner ) . Gas is supplied through 
the small pipe on the left. The bloated ash is collected in the 
rotary kiln chamber. 

I · laboratory of th · al ur P arl tt a h 
h bloat y in a i air intak 
of a m · · lean t ai d in burning 
th 11 t of 1 xpand 
t hi olid · c n on a 
th y . u t" d the ash ar austed 
into a coll ction chamb e th a h ttle out. 
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Bloating t mp a are difficult to r ; optica l pyrom t r 
m a nt of y w flam 1600 and 1700°F . Mix-
in t with f ir mi tur antag of po in th 
raw a ticl t th a imum tur . 

To obtain a · a in low bu lk d n ity it m · a to 
f a h at a b cau production of an a bun of a 
_ cau th to tick to th r to form an agg l ra 

Th accompanyin flow dia ram 
illu trat th g n ra l proc dur for 

Raw Ash 

I 
bloating a h . Crush 

I 
Screen 

I 
Bloat 

I 
Collect 

I 
Screen 

I 
Crush 

I 
Sack 

Raw ash shards (left ) average 66 pounds per cubic foot bulk 
density . Bloated ash, 35-48 mesh fraction (right ), shows cellular 
development, averages 2 -3 pounds per cubic foot bulk density . Both 
photographs X 80. 
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How much does the bulk density change during bloating? 

The bulk density of the raw ash averages 66 pounds per cubic foot; 
that of run-of-the-mill bloated ash has been between 12 and 25 pounds 
per cubic foot. In our bloating equipment not all of the ash was bloated 
to the same degree. As the particle size of the bloated material de­
creases, the bulk density increases. By selective screening, bloated ash 
having bulk density as low as 2½ pounds per cubic foot has been 
obtained. 

Is the bloated ash easy to crush? 

The walls of the glass spheres are extremely thin. The bloated ash 
can be crushed very easily by rolls, by air impact, or by whirling blades 
such as those in a Waring blender. 

Filtration media 

As a filter material the bloated ash can be used either crushed or un­
crushed. The filtration rate through uncrushed ash is greater, because 
the spherical particles are separated by larger pore spaces for fluid to 
pass through than are the interlocking irregular fragments of crushed 
bubbles. Excellent filter media can be made by gently crushing the 
bloated spheres so that they crack open but do not shatter into numer­
ous thin pieces. 

Low-density filter material can be developed by two methods: 
1. Selective screening of the bloated ash to separate a low-bulk-density 

material ( about 4 pounds per cubic foot). Gentle crushing of the low­
bulk-density fraction then raises its density to 7 to 8 pounds per cubic 
foot but has the advantage of mixing small and large particles, which 
form a tight-screen filter matt. 

2. Fine crushing of the bloated ash (less than 10 microns) and air 
classifying of the material into a narrow range of particle sizes. The 
resultant small ash particles of uniform size pack with a maximum of 
tiny pore spaces, forming a good filter matt. 

Filter material is used in food and petroleum processing and in 
treatment of water for domestic and industrial use and in swimming 
pools. If developed, filtration uses could consume large tonnages of ash. 
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Crushed ash bubbles compare favorably with commercial filter 
material. Left , Kansas b loa ted ash that has been crushed but not 
size classified . .. usable as filter material. (Bloated ash of 4.5 
pounds per cubic foot bulk density was crushed in a Waring ble nde r 
for 1 ½ minutes to form crushed mate ri al of 8.5 pounds per cubic 
foot bulk density. ) Right, fragments and clusters of commercial, 
size-classified filter material made from bloated perl ite. Note the 
similarity of the small ash fragments and fragments of commercial 
filter material. Both photographs X 80. 

Substitute in plaster mixes 

B cau of · light w ight and th rmal and acou · · n ulatin 
prop rti bloa i pot ntially a ub titut for trow 1 
and - · h At pr nt dir ct ub titutio prac-
tic t 1 of an a h particl bloated iz 
a rt m · d.fragil . It ma ibl to 
ag o ph re into du t r , which would 
ha cl u ifi d for p r lit . 

Al o th r i a po ibility of ub · · ome of th d n r bloat d 
a h for and in ordinary pla t r mi cially in th manufactur of 
pla ter wallboard. 
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Thermal insulation 

Loo bloated a h may b u ed for thermal in ulation in wall cavi­
ti and for oth r pourable insulation applications, such a fill in cement 
block . Th material should al o be u eful as insulation in cryogenic 
(low temp rature) storage equipment. The thermal insulation prop-
rti of ash ar xcellent, but t mp rature above 1000°F. should be 

avoided to pr vent sintering of the spheres and a corresponding volume 
hrinkage. 

Fireproof acoustical tile 
Addition of a noncombustible ilicate binder * to the bloated ash 

produces a lightweight and fireproof acoustical tile for suspended 
ceiling . Thee sential steps in producing the tile are: 

Mix bloated ash and binder 
I 
V 

Press 
I 
V 

Cure in oven at 200° F. 

All silicate-bonded til produced in the Geological Survey ceramic 
laboratory howed brittle fracture. Transverse br aking strength 
(flexure) wa 150 pounds per squar inch, ufficient for non-load-bear­
ino application . A small percentage of organic fib r incorporat d in 
th batch impro es th strength, y t fire-re i tant propertie ar r tained. 

If th bind r content and pressing pres ure are low, ash particles 
may b rubb d loo e from th urfac e. A fir -re i tant paint may be 
app li d to th urfac to control du ting . 
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Fractured surface of bonded "' 
bloated ash shows the com ­
pacted spheres that provide 
good thermal insulation prop ­
erties; X 80. 

auereisen Binder o. 1500, manu -
factured by auereiun Cement Co., Pitts­
burgh, Pennsylvania. 



Raw ash 

Ceramic 
compositions 

Glass manufacture 

Mild abrasives 

Road-construction 
material 

Concrete aggregate 

Plant fertilizer 

Concrete aggregate 

Some uses of volcanic ash 

Raw or bloated ash 

Oil and grease 
absorbents 

Inert fillers, 
extenders, and 
earners 

Bloated ash 

Filtration 
media 

Low-temperature 
insulation 

Lightweight 
fireproof 
acoustical tile 

Plaster 
wallboard 

The use of ash in concrete in the Midwest has been insignificant, but 
in the West ash has been added to concrete used in dams and buildings. 
Ash could also be used in place of fine sand in concrete blocks. 

The ash has natural cementing properties and as a fine aggregate 
would fill small pore spaces to produce a denser concrete. Concrete 
containing volcanic ash continues to increase in strength as it ages. If 
volcanic ash could gain acceptance as an aggregate material added to 
concrete mixes, large tonnages would be utilized. 

Road construction material 

Volcanic ash has been applied as a top dressing on Kansas blacktop 
highways to improve the reflectivity of the road surface. Large quan­
tities of ash, not recorded in commercial production statistics, have 
been used in road construction, but usage has been limited to areas 
close to ash deposits. 

Abrasive material 

Twenty years ago ash was widely used as the abrasive material in 
household cleansers. According to a recent survey of five leading 
cleanser producers, finely ground silica sand is the abrasive now most 
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The only ash-screening plant in Kansas, northeast of Norton, 
Norton County . .. Wyandotte Chemicals Corporation , manufacturers 
of specialty cleaning chemicals, operates the plant and a nearby pit 
of Calvert ash . 

wid ly u d. Volcanic · no long r u tly b cau th fin 1 
r a h do not h · abra to r mo tain with 

th d that th hou . T o indication that large 
amount of h will again b in c . U ag a an abr i 
will probably b confin d to ty cl and a bra i 

Ceramic compositions 

u d a a flux mat rial in c ramie bodi and 
am way a f ld par and n ph lin y nit . nfor­

tunat ly Kan a olcanic a h contain about 2 p re nt iron oxid 
which cau di coloration in an oth rwi whit body. If a pur whit 
color i not r quir d a h ha th followin c ramie application : 

1. A flu tor due th itrification temp ratur of c ramie compo i­
tion u ed in whit war and tructural clay pr duct . 

2. A mat rial for low-co t glaz u d on tructural clay product 
wall til anitary war and ceramic artwar . 

3. A ourc of pota ium oxid in th manufactur of iron-contain­
m gla e. 
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4. Wh n mixed with lim ton olcanic ah could form th ba i 
for a cheap la into which radioacti e wa te coul b incorporat d 
a an in olubl olid b for b in dump d into th arth for tora . 

Inert fillers, extenders, and carriers 

A h i u abl a a fill r t nd r, r earn r m pla tic rubb r 
in ctici and f rtiliz r . 

Fertilizer and soil opener for potted plants 

Ah i a ourc of pota ium for plant and r 
a granite du t. 

th am purpo e 

Grease and oil absorbent 

In area n ar a h d po its ara o rater u th porou a h to 
ab orb oil pill d on floor . Th noncombu tibl natur of th a h 

reatly r due th hazard of pontaneou combu tion in oily wa t 
pil . 

Pottery, manufactured in Kansas, contains Kansas Pearlette 
ash from Lincoln County in the ceramic bodies and glaze. 

17 



Summar'! 
Kansas volcanic ash has commercial possibilities, especially in 

bloated form-although bloated ash is still in the experimental stage 
of product development. Its light weight and its cementing properties 
and acoustical and thermal insulating properties favor the use of ash 
in structural products. It is also an effective medium in filtration. Our 
reserves total about 20 million tons of minable ash. Kansas ash is an 
available, usable resource that seems to have new potential.·· 

At the time of this report, ash from 6 of the more than 100 deposits 
in Kansas had been tested by the Geological Survey for bloating char­
acteristics. Ash from the five Pearlette deposits tested was found to be 
bloatable; the other ash sampled was unbloatable. 

All data of the State Geological Survey on the physical and chem­
ical properties of Kansas volcanic ash, as well as information gained 
through product tests, are available to the public. Small samples ( either 
bloated or raw ash) for laboratory testing will be supplied to companies 
interested in evaluating volcanic ash for product development. For 
additional information visit the Geological Survey in Lindley Hall at 
The University of Kansas, or write to the Division of Ceramics, State 
Geological Survey. 

Publications on the geology and occurrence of Kansas volcanic ash, 
and on applications that are pertinent to Kansas ash, are listed in the 
Selected References. · 
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