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Short Papers on Research 

Low Energy Intensity Structural Materials 

Without a doubt, materials for construction requiring low energy 

inputs to produce will become increasingly important. One such pro­

duct was developed in Sweden during the early 20's. Essentially, it 

is composed of a mixture of limestone and a shale high in bituminous 

content whereby the fuel is the bituminous materials in the shale. 

llben _ignited and caused to burn with the limestone a type of hydraulic 

l.ime is produced. 

Inasmuch as there are several shale deposits in Kansas that can 

1NPPOrt combustion on being ignited and having air blown through them; 

·the possibility exists for fabricati_ng a stru~tural material of low 

energy requirements. Basically, such a material could consist of an 

cil. shale--limestone mixtures, self calcining; formed into suitable 

brick, block or panels. By treati_ng the blocks with high pressure 

steam, adequate strength is obtained. Thus, there exists a possibility 

to use a mixture of Kansas oil shale and limestone--self firing--and 

£abricating inorganic structural shapes. 

A series of tests based on this premise were undertaken as des­

cribed in the following: 

(A) Compositions tested for a suitable mix 
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Flint 
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'4 80 20 

:s 60 40 

'6 40 60 

-7 20 80 

fa 30 40 30 

cg 70 • 30 

4-0 70 10 20 

=i.~1 70 20 10 

¼2 60 10 30 

43 60 20 20 

* 60 30 10 

¥s 30 60 

¥6 30 10 60 

'~l: Shale: Little Osage--20 mesh 

Limestone--Higgensvi1le--20 mesh 

Flint--Ottawa, Illinois--200 mesh 

~s calcined 24 less@ l,S00°F, made into a slurry and allowed 

Wt ~ :itours. All were autoclaved@ 100 psi for 6 hours. 

{~) <compositions tested for a suitable mix 

~r Limestone Coal Shale 

" -J.17 20 10 70 

lie 10 20 70 

lfg 30 10 60 

2:fo 20 20 60 

22-1 10 30 60 

2j2 40 10 so 
2j3 30 20 50 

2;i4 20 30 so 
2;!i5 10 40 so 

to 



Material: same a.s ~ve re~-20 mesh 

Mineral .:QQal -.used. 

Mixture calcined 24 ~ ·@ 2.1,,:5000-F, made into a slurry and allowed to 

aet 24 hours all -~ .atJ:1rm::3J:a'\led @ 100 psi for 6 hours. 

Mix.tures 5, U,, .mlii ::2:2 ~ -.the best of each series with 5 and 22 

tho b•at of all Bti'~-

Uaing the bendi ~le, ~aft, furnace, a mixture of 40% 

111,pinaville 1~, :50% ~.le Osage Shale and 105 Mineral Coal 

.lf&a i9nited and fir.ed (0fi ~ :the following schedule: 
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After cooling the filMd ntA-ix ·vwas removed from the furnace, ball 

llil.led to minus 20 mesh., ~ i,tmo a slurry and poured into a 3 1/2 W 

a 3• DX 1o•t mold. Aftber aa. ~ ~ set the shape was autoclaved @ 150 

pa1. for- 4 hours. 

·fllie resulting pr:aamtt:1111MSaarrmoderately dense product that could be 

.- as a structura1 -m:u:.t. 



Using -the ~lagsi:c:"Maction of an aluminum powder with an alkali 

further sizes ..were~~ed using this as a means of producing a 

light weight nni.t. · 

31 

The cooip ►siu:bxis ~ were as follows: 

Liii!ES l):>iAe 

20% 

Eaxcello 

SShale 

E.80% 

calcine at isoo~F 

Ba:tch 

~9glls 

~ CCC 

AIL ~~2 99'llls 

·tlix S minutes ?alid:rwn.1.1itttor:mold. Set 24 hours and autoclaved at 150 

psi for 4 bmttrs. 

Good, ~y~:ttl.~; little weight reduction. 

32 

Ui..t-cUeCG~e 

stfial:e 

Higginsville 

Limestone 

20 

calcine at Jl.'SOO!F 

l!li1Ct::ch 

~-~ooo. gguts 

~900 8GC 

~~r-... 2 gms 

._ :S~flti&-e§saatid run into molds 

s.t: ~~saai:id:::.autoclave at 150 psi for 4 hours 

llitlc ~~tbh~ :..is dense. 



33 Repeat above mix: but add 4 gffl§ s,J,uminum. powde.r: ~Good ;Jtght·v.weight 

unit 

3-4 llepeat above mix but add 6 gm aluminwn powder:: ·:Toorrn:mchsswel.ling of 

mix. 


