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3, 7 eriTRiOY
Ina “Toation of 3 snall IR T A . i
rockz, viich were cavrisd out By zii: U I .
Cerz:loz, Zalfiazrtorizs =03 Taw lateri-T0 7o T T
contrect o the UUTDO preloet "”’“35/ 8A/CHI3 ~ T i X
Applicaetion of Non-meiellic Zortents in fgricultur: {710

Contrzes No 85/23) is prasanizd

L
-2 samples were dispatched by ithe Ciiice

for Exploli-~
tztion of Minsral Reszources, Addis 4vatsz, Sthiople snd thelr
eveluetion with raspzet to przctical use in the =2griculture

znd irdustry w23 reguested.
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non-metallic minerals within, Bt hiop:Lm mdustries"
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: ; by mee.ns or the‘sedimentation
procedures 0. 'sedigrg,ph 000 UsA aequipment.'
I - ray enaiyeis of el. samples was carried out on the -
% - ray goniometer HZG 4 B, Zeiss 'GDR). e S
Oriented preparations have also been made for roentgeno- :
graphic estimation o! amektites., k :
o On the basis of gathered experimantal date the approrimsti- ,
Ve mincralogical compositions of all samples heve been caleculas |
 ted, : : . - o -
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Viid a Tlave

ted by m2zr3 of =icmic sbsorption specirophotonsiry,

In =zddivieng Tthe samples of tuffs &nd pumice Z=zvs boen in-~

acroscopis dezeripti

£30,85 Tulf

The sazple contains mainly cemenied Tregmante of light

-~

grey colour, ozt of sample is formed by volcaniz rock com-
rrising esrecially volcenic gless, Inclusioneg, contsined in

heve z;sarent grosved festures,
Zm2ll cuantities of hydroxidie iron, effusive recks snd cry-
stalline gqu:=: 'z ere elso pres=nt, The content of clestic
meterial do2s not exceed 10%., Therefore the semple is tuff

from the petrological point of view,

431,85 Besic tuff

The semple is of & dark colour end formed nearly ex-
clusively by volcanic gless, Most of glesey particles have
scorious texture withk nmumercue pores, Some rarticles show
splinter {ype shape with arched fracture surfaceg, The Treg-
meats of effusive rocks are present only scarcely,

432,85 Tumice

The sazple is mainly composed of porous particles of
write to grey colour the dimension of which are in the ran-
ge from seversl milimeters to several centimeters, Some 10%
of the camrle are formed by the fregrenis of dark grey effu-~
give rocks, | ‘
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£34.85 Dolomitg

7 This dolomite is white to grey rock with local gree-
nish shades, It is compect, medium grained, crysvalline
meteriel, It contains also local cords of hydroxydic Ircn.
Some Tregzents of the sample are grey or derk grey.

Grain size distribution

The resulis of the particle size investigations in case

of tuff and pumice samples are given in iable 1.

1.

The tuff sample 430,85 i¢ reletively fine greined, It cou~
teins neerly 80% of particles with the diameter below 0,5
zm, There 1is no oversize on thz2 sieve 8,0 rm,

Basie tulf 431,85 has coarser grains, showing slightly over
10% particles with the size below 0,5 mm, but nearly 60%
particles having the size over 8,0 mm, Grein size distri-
butions of trese threse semples are well charscterized by
following ststistical paremeters,

230,85 | 431.85 | 432,85
350 () 0,13 1,25 9,10
d75 (mm) 0,42 2,75 12,05
dz5 ( mm) 0,04 0,68 4450
475/ 25 - 10,5 4,0 2,7




‘hi2 nize o m2fing gyroin shemz ennsidossBle oonv o alg al
vetha T ocza of pumise 422,55 oA hecis ST A3 ,TF, T thi
at™2r hind it.ipTeins v avsab (ha2 yreosnce of con Ty oNia
surtion of Tina varticleos fn the Tdd soo 2l 430,05, T o=tig
15/325' cafa shows Bhe loTe owlriv ocoarticiostica a7 -ocisn v sl
Fin2 portians In the T zanple £30,05 ad ouoine sl 122,05

Fine particlss zre predominent in tuff, 2sarze szriicles
in pumice.

. The grein size distribution is more uniform in basic tufl
431.85.
Grzain size distribution of bentonite 433.85 is givan:in
~ teble 2, This sample conteins oaly 2,5% of particles with the
size ebove 63 pmm. It is a very fine powder, centeining 62,5%
of purticles the size of which is below 2 ‘L'r.
The dolomite sample 434,85 comprised very coarse frzgment

5 s
seguen*ly nov grein size investigetions have bsenm parlormad,

CHEWICAL COMPOSITIOR

The results of chemiceal analyses of volcenic glasses and
bentonite are given in table 3,

Tuff 430,85 contains kizh portion of Si0p, low guantity of

11,03, only 2% of elkali earth oxides, Ligh content of alkali ’

oxides
Tr.is tuff resembles {the acidic ef;u ive rocks of rqyollte or
dacite type.

Tuff 431,65 contains less then 47% of 5i0;, apb”OTi etely
15% of 41504, high concentration of Fe;C3 (slightly over 115
and elkeli earth oxides (nesrly 22%) and lower portion of el-~
kali oxides (about 3,5%), This sample is ther fors ekin o be~
sic effusiy cks of besalt type,

{rearly 9%) and high coniert of Fe 04 ‘pearly 2 I

Pumice 432.85 hes chemicel comprsition resembling thet of
acidic tuff 430.85, high 5i0, content, low content of alksli
earth oxides (especially K50 represents lmportant compcncnt)
Tt cen be seid thet the comrosition of this sample resenmtbles

that of volecanic gless of rhyolite tyrpe,
e samplez 430,85 and 432,85 show slizntly incressed 1,0,I,

value, which doze not correspond to the
volcenic giessesg, It may be ezplain#d by
ration product in these aemplea,

R e L LT
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20° %o 4o° 2 8 the whole diffr ac»ion spectrum of pl
(1°b: Gr.gwe UVpe. 6301-0,40’ s d Py 20,390 n:‘-' d11 =v"375 Z’;I,""

¢

4,37=0,300 nm, d574=0,294 nm srd
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of low 2 6 engle values weak ntensily diffraction of rf:2sz0us
-mineral is dizcernible,
Prevelent lebradorite end sccezsory miceceous mineral ers *the
cnly crystall;ne thases of the s=zanle,

T-rey diffraciicn pattern «  -ize 432 85 zhowe szein rre-
velzat emorphous hLyalineous pheze, “uartz, plagicclese (olizo-
clase type), cmsll pertions of alizrstion feldspar product, 1114{- -
\ﬁ-nu:tmor*llonite Wi*h predoninant 11’1‘3 component (agymetric
difTraction et 4 = 1,2 nm) a=d celeite (3=0 303 nm) heve 21zo

veen {dentified =22 the reprezsentant of cryatﬁllin phaz

3
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alteration silicazie stuffs (chlori
only esmell guentities, X-ray date are given in tzble 7.

LPPROZTVATIVE CHFIFZCAL COMPOSITION

Or. the tec’: of chasrical end minsrelogical ansliyses the
errrozimetive mirersiozgical composition of the samples was
determired,

Glazsy phase predominetes over crystallirz ones in both
tuff samples and in pumice, but there are different {ypes of
feldspares in *rem end 2lso guartz is not contz2ined in ell
caseg,

Olizocleze Atgs in free qurrtz and amsrphou

]
n
e
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W
w3
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s
E =
ining inersased Te ront

ta3h v'treous ~hase c¢c¢ 203
0,725, Mlecrozhotozraph of fracticn with tre
K

n the renze 0,5 =~ 1,0 nm 43 ~iven in




®
Scanning electron microscope pholcgraph
t S

&
ructure of punice particles. I js

L

raction with particle size from 1,0 %0 2,0 nm g 3
>

ce is as follows:

i
Lpproximative Kizcr&1051381 conposition of tuffs an

430,31 £31,85
tuf? tuff
%) {%)
glass 87,5 26,2
feldspar Tyl 3,2
cuartsz 5,4 -
nicaceous nineral - 0,6

zntmorillonite preyails in benionite 433,85, Dioctze
ceous mineral (illite +type) is also present thers, ¥
tion of this sample is form=d by Yotk eamorphous {interr
tuff) end crystelline phece, Beside this it contzir
modifications (cuariz =nd crisiobalite) ard residus
of psrent rock (dacite), Approzirztive minerslozize
on of bentonite is =23 follews: '

433,85
tentonite
(%)
montmorillonite 75
{111te 1
vitreous phec 5
cuartz 10
2»igtnhalite 5

dric mica~

nclaj por-



anfibele ' 3,9
usrtz 3,3
‘e centeminetion 0,3

a
b

FIYSIOC~CHELITOLT, PROTERTISS

WATER ADSCGRPRICK

The swidles were Zisintezrated (particls size bhelsw (6,09 om
end plsced in the aimosphere with relstive humidity of 737, Va-
ter adsorpition values wzre determinsd by weishing arnd refer to
-y szmple weight:

Héo adsorption

at 75% rel, humidity
4

1 YA

430,35 1,16
431,85 0,9
432,85 1,05
£33,25 18,21
434,25 0,2

t is o .10z 2t beth voleanie glasseg and dolorit nz
-3

ve
very low weter edsorption caracity, In czse of zeidic volcanie

glecses (4uff and punice) the velues are slightly hizher because

T -
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