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NOTE

The candidate has sattended postgraduate course for
one year in physical and inorgainic chemistry covering the
following topics :-

Solvent extractrion.

Inorgenic reaction mechanisms.
Statistical thermodynamics.
Nuclear reactions,
Electrochemistry and corrocsion.
Analytical and microanalysis,
Surface chemistry.

Symmetry element and grouptheory.
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SUMMARY
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Chemical Studies on Some Ancient Egyptian Mc

The work on some Ancient Egyptian mortare deals with the
surface characteristics, ¥-Ray Diffraction ana infrared
behaviours of three series of mortars extracted from the Great
Giza Pyramid, the Second Giza Pyramid and from the Sghinx and

ite adjcining temple.

Behavioural studies are carried out after hest-treatrment

oL G .y 8 5 i : o

at 3007C, 4007C, 500°C 700°C, and 9%007C respectively. For the

acsorptior studies,two reference materials {calcium sulfate

. - 5 4o ; . i \ <

d:hyvdrate and calclum carbonate heated respectiveliy a2t 4007 C

- 3 .-{_,_O ~— .3 - - P S 3 oS ‘ 3

and 3007C) seer to provide adeguate standard adsorpticn data,
X-Ray diffraction and infrared studies reveal the

existence of gypsum, calcite and guartz phases in different

Lnomortars extractea Ifrom the Sphinw.

Caiciun silicate hydrate Lhiases of criferent
cryetzlicgragh:c modificaticns  are also doiecied 1nm & larac
rerooent age of  the sarTples,. In the Cazse of  the pmortars

Central Library - Ain Shams University



extracted from the Sphinx the +tricalciurm =1licate hydrate
phase of composition Ca3 5i0, . 1 1/2 H2 Ci is probably
present. No such phase is identified in the cage of mortars

extracted from the Pyramids.

Ar important feature observed is the prevalence of the
hemihydrate or ¥ CaSO4 modifications until a temperature

a5

high as 400°C.

Ageling effects spanning through a long time of several

millenid& may be responsible for such a behaviour.

Surface activation of the samples through heat-treas

attributed to the lcss of water through a change of ©

? HZO to the anhydrite or hermihydrate feormes.
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1.1 INTEODUCTION

Alfred Lucas [11] in his plonecring work c¢n incien
|ng p]

el
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in mortar, aggerted that the mortar employed 1n ancient

Egyvpt befcre Graecc-Roman times was of twe kKinds, namely

“clay" for use with sun dried bricks and "gypsum” for use with

stone. The clay mortar is simply the ordinmary Nile alluvium

~+
2

consisting of clay and sand mixed with sufficient water, w2

sometimes the additicn of a little chopped straw.

J. P. Leuer [2]} indicated that instances of the carly use

h

clay mortar are found in the step pyrarid compiex  at

(@]

n
o
e}
£
0

ra. Analysis of this mortar sheowed & high percentase of

cowdered

imestone ranging from 3 - 55 percent.

H Junxer (3} also referred to girileay mortars foung st
Girza.
Lucas described  the use ol gypfun rortar a=  followe
Tnoormortar crploved in Erncoent Egupl oI stong was L copsur
witich necessarily wag hurrnt ang slahed hoefore vee in e few

Selpie s ine gypsum haa becorms doad-khurnt,  i.e. arnhvdr-us.  In
ook of the stone work however T e 1 on Suatl L.c < c o
W [ the = i WK, POWENEY | T JLViGUealr LLiCCHE WwWore g
FEYQS ana many, especially the Tacing sicres, were dressed or
-
[
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truly that mortar as & binding raterial wae noet necessary
although emploved 1t was largely &s a cushion betwsen
stone to preveni the edges from being damaged while they
being glaewd 10 pPUsiiion ond &5 a sultable material on
the large unwiedly blocks of stone could slide and by
of which they could be adjusted and placed sccuratel

position'.

Some writers

burnt lime ({even when

pyramidi, however chemical

shown that

ancient

period,

Lucas explaineca  that
because of the scarcity
higher temperature fcor bur
gvpeur., Copsur weas guarricd
CUniEInCG Caidiur Carbonatle
Lhe Crccre &ens Forans jatons
avpsurs 18 usgeleszs for cut
clirate thet lime - hu;n‘ng
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was preferred ovVer
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L

In a eanalysis of fiftesn garples from
the Sphinx, the Giza pyramids and Karnak 1indicated the
presence of three major components namely, Gypsunm (hydrateg

calcium sulfate), sand and calcium carborate.
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the highest ccncentration followed by calciu-s

nate and followed then by zand.

0
s}l
H
o2
9]

Magresilur carbonate and cxides of iron and zluminium were
eglgo found 1n minor gusntitles 1 - 4503

This &ll to Ekrief zcccunt con Arcient Eovptian mortar
tndicates that & lim:ted arount of wordy ras Tec CRYYIEC ot
cnosuch reteriale. Therefore, st thie point, : orusel o ir.
Ny CErricd Cul N CLNEY ANCLEnL MOYtira foalc Tivear .
LCW Lo veritus corstitucnts forrming these Firdere ntoo: e
time 1n history and or arprediaiing the develop~orn: DY
1n g5l reiated studies on Soriars.
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the properties of ancient mortars frorm Cacsares and Tiberizs
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al Tne use of suitable materials
) Correct mixture preportioning

c) Good mixing and excellent compacting,
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quaiity mortar, high grade lime, and in score cases specie
adnixtures were uvsed. They fournd that the birder corcicte
crigrnally of lime but was subseguently corpletely calcingz:

oy the acticn of water and air. Fae, eccording 1o trhos
suthore, EFeTCE TC favour the f{ormaticr =7 malcite 2= T
staklest calciur contsining rincrals.,

Teimurs ct gl [T oes d oz rortan fror seud 1
PUFLUT Tarioieun LEINT  XN-raEy elolahd it SUliovant
therta InElYEls :rnd Infrarcd ToLry Tne roriar ws
MESEE PRGN ToTTaln GUpsuT, Ccazicite, ouartc oans oo solet

Tedryc jowska  [F cxamired o Poon Poro

b T LbL examired over 15( CiLZ opolrst T
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droxide was present in
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et a 21 clscussed the rezctiion
contact zone between lime containin
in twelve garples which had been ag

(

¢ samples renged in age from the fir
E.T}, The X-ray diffracticen studies

mortare showed the presernce of:
Calcite as the main coroonent incorezsi
of mortars
Celciur hyvorosilicates in much lover
than that of calcite
Caicium Hycros lic=tes oI the o ST
most o of the spcolrers,
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Lriars Ly oerélvzing ther.

Central Library - Ain Shams University

(2

M

D]

m

2l

L&}

+

r

—~+
-t

i}

ot
n

[
&5

the &g
ztien

CUp 1o
Fifeyont



