fue) 530 il clia e
) G oy )

s a5 Al
A ogd) Al g3 Ao D

Juasall dasla (b cillally A3l A4S Gulaa )
olaally Ausill pgle b iealall Sulgd Jii cilllaia (g A

il
2o Lawad) 3N

&M Jw‘ SR} eb& JJSSAS‘

22005 21426




ADAl)

Gans Laball cladall e dginall Coyill adlge Gany a3 duhal) sda Jad
Ciladalie b Ladga (22) a1 Ladlen da s 835 (8 Lareaal) tal) Cag 11 Lol
gy Ll (saag Wy 8 alids (Bhall cye Jled) Hlaies dalaie o8 dahie doc))
Lsphad ) lgaraidi g dvinl) il Gansg dral€ L Jadt (g laie Ciiews Jare
5Ll = Ll slal e lalaiely Janall adlsas Laydilts oo (i Aaliiia alad) ey
adse 5 A adloe 233087 e Dlad Lad )l dakie & Ll eladlly as¥) dagby
Gl a0 ah ey O ST liads EOS Cuadidy LAdhas alaly cilalad) By Jasall
Crm ¢ Al aon 8 Alalall Langledysall sl o lalaiel Lgd dball cladal)
p b Le Al oda il il
el Al b aba ) s ciliahall b bl auygdal daleal) caliagadl) il —1
Gyghal LS duhall Gy @ligiy aoes 8 Anailly dada ) caildally 450 Ly
daliy Laladdl it dadandl bl & glll 8 liEa) adlsally 35lall )
Lails Lonbe) ol L LS Gon Jandl) e Wams ayy &o sl w Blsall 8
Oslll OIS s (B L dandad) caatig dnland) imlall 4 Giliall xe (10YR7/2)
dpadandl A3l 3 Glaall aie (I0YR6/4) hian Ly 5l £ )la docnall 20
- Aadaud) s Al 3 Giliall xie (10YRS/1) Laanl
i) daliall dgplall 4ol dacas Gl bl cBllanl) cyyedal ¢ dajiad) wlanll =2
Ontnall aadgall G dacaly A oyl a8y dagaill Aawgic A daclill oy
A s adsally Ale bl adgall (& Guadls Cplall das (e IS 2L

dac il G clilial 3sag M bl 2 S el ac W) alall danss i Ll
Lrenally Lol il il Zpada ) caatg adadl GUEY) ) (ae il Galall ans)
G edat Jguan dayn daaanl 5a) 203 < Al Abidially Jarall aalgay 8yilal)
e ) dgall 03¢l il QLY DA (1w Clay pan 4k ddia dada (136<5 gas

g LE)) cuyglal agh Al x5 Cligaw ases 8 dua Ul A6ESY g il L
Gligay & Ll dad el ciyelag cdianl) dRudally 455l dndad) st Aol 4 Lgad
Calehe e 1.99-1.81 C Cnglii g Jasall adlse G cans adlsl B Ladl)



Al ligan e Ayallal) A8 o8 ae dpdlaia 3 5AY) daglae ad Cielag
dada )l el ae Alae Aadacdl cad el 8 Leli)) copglal G A padl
O Lghed Ciagli Ay dsalise JBY) Lgi oS Al all ilaadal) iy NSy A nanllg
%48.15-40 dsalusal) )y daanl) dadally 45 5lae %38.74-25.38

dgadand) cantl) bl & osdayl) Jaiad) 5aL5 pgll Lls skl il i Ll
532l el aaally Jiaiall JKalisk€ 500 cpa il atie bl oyt cligd n aseal
2 43)lae Micropors 8r—all cilalaalls JAaiall JK L1500 5 Macropors
Jandl) adlgny 5l Aesnd) oyl 8 daialy lidlia) cyela 2 . Lgl A ganll ilaudal
5 U s Ladlgl) Ledliie ae Ajlke Aadand) cua Lgilias 3 aghajl) Jazall 5003,
a3l gal)

Odgall US 3 Lgad 3 daialy 5l pglal 28 L3l Algpad) as il Wl
Baes e Lelin) aey SR e aBlsadls A5l Janall polyas AL lSlly (el
desane (o o Ll dahall sy )5 aes Coyghal Goa (B () e dllle
. Non Active Azl e kYl

e pUaiily Caala) AISH ilignlSN lake Gl Lbluasl) O Llatl il cajpelal LS
i zsh s Il Lalgine ae b 285 4l (35 list o psan o8 (enl
Lead culi g Acn) adlpal) faele Lues il o3a A0a e 225/,£330-250
e L) are Lahall Oy paes Caygla) LS L LaualSl algal) e 45lae lip)Sllging
Legad sy oA (22) 5(17) Cadsal) laele CaS04.2H20 (L)) asand Sl il
LS L duyall dalaidd dunglgaal) danhall G @llyg 23S/ae 210-190 (o gl dvs
o PHI o g Lyl chast G gaels delis @l Ay paall oyl ol peilll < ygla)
Ahll 8.2y Aail) Cunslis dranall polses Laydlis laaey Coses dndad) ikl
pbiall e Dbl ddall 7.3 ) Jasall pdlse oy il Jo¥) badl) & Laadad)
Apcnll il Lgiaes 8 daaly 50l gl a8 A0S 2pulSY) L3l Gady Lk L
L8Nl DU A jlae Jasall aalgn 5550)

A ynaall ol )l 5185 Ayl il Al 20l Cpla AR 0yl A =3
Dseda ellg Janall adlgm s5lnall yueg 3Ll yall oy daialy DA gl
Lyl yil dndasdd) cant oliadall 8 Aalida (Lonslsdyse JISa) 408y LICE alas
5 amalae U A1) alaall 20alS)y LAty cilignlSI Cilaant 3 5045 diaaie



Aaaly 3uS)5is Sae Olsllas dueg¥ls sl S aanll Aaiigie (M Syia sy

D psa ccleldll 8 @3S Peds ) jlase s o Las (o8 (332n aS)5)
gyl il 8 Duripan dzdall o3¢l bl Alls jg¢dag Lgilisa

Agrids 45, caady Aridisols 5 e Caia oyl sda ol bl o ).@L\ —4

. Duriargids selasl) dc gandlls



2nd

clear differences between the two gypsifereous locations. In addition
to the increase of the percentages of clay and silt at the effected

location when compared with the locations outside the range of effect.

The results for fine clay / total clay indicated the existence of
added fine particles with the size of fine clay in the surface and subsoil
horizons for the pedons effected with the exhausts of the factory for
calcareous and gypsifereous soil. This was expressed in the ration
equal or larger than 0.3 as a limit to develop the horizon into a claypan
through the addition of fine particles (by the size of fine clay).

The results estimating the bulk density have shown that all the
profiles of the investigated soils have increased in the subsoil horizons
when compared with the deep horizons. The highest value being at the
second line laying under the factories exhausts which ranged between

1.81-1.99 gram / CC.

Penetration resistance was with accordance with the bulk density in
all investigated pedons and showed an increase in subsoil horizons in
all investigated pedons when compared with surface and deep
horizons. The hardpans were also characterized by being the less
porous horizons ranging from 25.38-38.74% when compared to the
deep horizons with porosity 40-48.15%.

As for moister tension, it showed an increase of moister
preservation in the subsoil horizons for all the investigated pedons at a
tension of 5 bar expressed by macropores and 15bar expressed by
micropores when compared to the deep horizons. Obvious differences
existed in gypsifereous soils were affected by the factory exhausts
through the increase of moister preservation in the subsoil horizons
when compared to their analogy outside the effective range of the

exhausts.
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The results of liquid limits and plastic limits, showed increase in
both calcarieous and gypsifereous locations effected by exhaust fumes
when compared by locations outside this range although they
contained a high percentage of clay. While all pedon soils showed to
be within the Non-active groups.

The chemical analysis has shown that the percentages of calcium
carbonates increased regularly with the depth in all soil profiles
investigated. Aided by the high content 25-33% the hardness of these
horizons increased relatively when compared with the surface and
deep horizons except the gypsifereous in which the percentage of
carbonates decreased when compared to calcareous locations.

As for the studies of gypsum CaSO4. 2H,0, all investigated soils
showed that they do not contain sulfur except for the locations No.
(17) and (22) in which the rate of gypsum was between 19-22%
because f the geological nature of the study area.

The results concerning the pH showed an increase in pH in the
surface horizons regularly according to their distance and the effect of
exhaust fumes. The value ranged between 8.2 for surface horizon at
the first effected line, which was affected by the perception to 7.3 at
the surface in the location out of the range of the effect.

As for the effect of calcium oxides, they showed an obvious increase
in their percentages in the gypsifereous soils affected by the exhausts
of the factory when compared to the analogous outside the range of
effect.

3- The study of thin sections

The results of study of the thin section asserting the laboratory
analysis are showing clear differences between the states (affected and
non-affected) by exhausts of the factory , by appearing micro-

morphological shapes and that lead to increasing the carbonates, Silica
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and dark mineral oxides through out groups from small to middle
crystals which are full the channels and vessels and by distinguishing
colors for these constituents and in clear concentrations or (new
structures) in , within ,intra, coating and around the soil peds and also
in voids and causing changing the layer constituents (sub soil) for
increasing its hardening.

The soils of the region were classified within the rank of Ardisol,

Argid and Durargids
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