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& THE EGYPTIAN PYRAMID ENIGMA

CARVE - AND - HOIST THEORY

Pyramid blocks are quarried, carved, and hoisted limestone

\\ / A Great Pyramid of Khufu

- 2.3 million blocks

MYSTERY = HOW77 - Average 2.5 tons/block

- Built in 26 years

- - | - Close fit
%
¥ Dr. JOSEPH DAVIDOVITS’

CAST-IN-PLACE GEOPOLYMERIC CONCRETE THEORY

Pyramid blocks are cast-in-place concrete made by mixing
disintegrated kaolinitic, nummulitic imestone with lime and natron
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4. “GEOPOLYMERIC” LIMESTONE

“RECONSTITUED” LIMESTONE CONCRETE CEMENTED BY
ALKALI-ACTIVATED ALUMINOSILICATE GLUE

<  “EASILY DISAG@(EGATED” SOFT, MARLY LIMESTONE

\

o — ALKALI-
»* LIME + NATRON = ALKALI HYDROXIDE ALUMINOSILICATE

~ (ZEOLITIC) “GLUE”
«» KAOLINITIC CLAY IN LIMESTONE [GEOPOLYMER]

STUNNING VISUAL RESEMBLANCE TO NATURAL LIMESTONE

BUT WHAT ABOUT TEXIURE & MICROSTRUCTURER
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LIMESTONE - GEOLOGIC OR MAN-MADE?

Slgnlflcant Textural leference Between Pyramid/Quarry Limestone & “Man Made” Limestone
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LIMESTONE - GEOLOGIC OR MAN-MADE?

THE LAUER SAMPLE

TURA LIMESTONE GEOPOLYMERIC LIMESTONE

Significant Microstructural Difference Between Pyramid/Quarry Limestone & “Man-Made” Limestone
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& WHERE IS THE HARD SCIENTIFIC PROOF?

No Published Textural & Microstructural Data of
a Geopolymeric Limestone showing
Resemblance to Natural Limestone
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& WHERE IS THE HARD SCIENTIFIC PROOF?

Davidovits’ “Hard Scientific Proof”
Came from Laboratory Studies of:

Pyramid Casing Stones & Natural (Quarry) Limestone

His hypothesis is based on finding:

“Unusual” Composition/Phases in the Pyramid Blocks
Reportedly Not Found in Quarry Limestone

- DID
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& SAMPLES OF THIS STUDY

/ EA-491: CASING STONE FROM THE CHEOPS PYRAMID
- FROM BRITISH MUSEUM TO CAMPBELL

A 391 Compbrll This Sretien LEEE R AR A RRERRRRRR RN AR NEERHARN NN TITTTTTIT

¥A 491 Cruntsed o L paty Soubaerate Campbell)

LU A [

PYRAMID < THE LAUER SAMPLE: INNER CASING STONE FROM THE CHEOPS PYRAMID
- FROM J.P. LAUER TO DAVIDOVITS TO MORRIS TO HARRELL/CAMPBELL
SAMPLES

TTTTITTTT]

The sample, which
wrre Played a crucial role
T 1 the man-made theory,

of pyramid construction

HARRELL
TO|
CAMPBELL | "
TO

JANA

TURA LIMESTONE: NATURAL LIMESTONE OF GIZA REPORTEDLY USED IN \
THE CASING STONES - FROM JAMES A. HARRELL

NATURAL
&
GEOPOLYMERIC LIMESTONE (LEFT) & PURE GEOPOLYMER (RIGHT) ]
A MAN-MADE LIMESTONE - FROM DAVIDOVITS TO CAMPBELL MAN MAD E
T LIMESTONE
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STONES FROM THE GREAT PYRAMID OF KHUFU
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__ & DAVIDOVITS’ “HARD SCIENTIFIC PROOF”

umlgljﬁglu XRD LAUER SAMPLE - “RED COATING” (Davidovits 1986)
Uit ol 1 Analysis e e e
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A. DAVIDOVITS’ “HARD SCIENTIFIC PROOF”

Unw@m XRD
Analysis
Byn@mﬂdj & Quarry
Blocksy ~ “mP'*°
Opal-CT In
Khufu Casing Stone

| d=407A Low Cristobalite
. d =4.26A Volcanic Quartz

' d = 13.38A Silico-aluminate
}

* ACID-INSOLUBLE RESIDUE OF CHEOPS CASING STONE
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But not found in
Quarry Limestone
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JANA'’S “HARD SCIENTIFIC PROOF”

Y - (' I INTE:SIT“YI | | | % |
Opal-CTis : s pur TURA LIMESTONE
Nt Unusel! .:
OPAL-CT IS PRESENT “ ¢
IN THE QUARRY MONTMORILLONITE
LIMESTONE | |
AS WELL! |
' \nqn;{éq%gﬁl DAT— ' _ nnu : "'—I. BlILR ~ 2-theta scale DEGREES, TWO-THETA 04 .000:
B TURA LIMESTONE IE;gH)LxHZO Montmorillonite A Cr:g;g%']&h;g

ACID-INSOLUBLE RESIDUE
(PULVERIZED)

Finding Opal-CT in Pyramid
Casing Stones does not
Indicate a “man-made” origin
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P GEOPOLYMERIC “GLUE”

ALKALI-ALUMINOSLICATE COMPOSITION OF GEOPOLYMERIC LST.
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& JANA’S “HARD SCIENTIFIC PROOF”

NO GEOPOLYMERIC “GLUE” IN PYRAMID BLOCKS — NONE!
T TN e ——— — _

Ca (k)
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& JANA'S “HARD SCIENTIFIC PROOF”

NO GEOPOLYMERIC “GLUE” IN PYRAMID BLOCKS — NONE!

EA gritish M
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‘_'_'! JANA'’S “HARD SCIENTIFIC PROOF”

PHOSPHATE CONTAMINATION IN THE LAUER SAMPLE

PHOSPHATIC ZONE IN COATING

Ca 55.60 58.46 58.10| at. %
P 40.37 40.83 40.41
COATING
No ) No
Unusual Winusuell
Phosphate Ca=Phosphate
In Casing SEEES JPIEES
Stone! M.[lJaJngl.Eg
i Byseunid|
Blecks

Ca 95.22| [Ca 98.03| , o,
3 3.21] [P 0.21

LIMESTONE AWAY FROM COATING
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& JANA’S “HARD SCIENTIFIC PROOF”

PHOSPHATE CONTAMINATION IN THE LAUER SAMPLE
SURFACE
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& JANA’S “HARD SCIENTIFIC PROOF”

PHOSPHATE CONTAMINATION IN THE LAUER SAMPLE

THE LAUER SAMPLE
EVIDENCE OF PHOSPHATE CONTAMINATION — MAP SCANS

NEAR COATING > AWAY FROM COATING

Ne
2 ! Ca=Rhesphate
Minerals
i Pyreumnuiel
Blecks

P IN Ca-RICH AREAS P ININTERSTITIAL AREAS MNEGLIGIBLE P IN INTERIOR
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& JANA’S “HARD SCIENTIFIC PROOF”

Wiy ks T - 0 & T, Dy D
LI

No
Unuguel] A
Ca=Rhesphate Sae
Mimnerals =il B0 E
i Byremil

loYcl o) UNCONTAMINATED
Blocks ol

15,05y EM Mag 19%
1imm 130Ky B Mag 1imm
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__ & JANA’S “HARD SCIENTIFIC PROOF”

SILICA-RICH MICROCONSTITUENTS - A COMMON “GEOLOGIC” OCCURRENCE

ok B, 2 s WP T F I 3 ] e 3 -

) - -
F e P w

B n
'
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TURA LIMESTONE W& 300 Migrons

Si - Maps

« Silica-rich Microconstituents — Spherical to Irregular
* Both in Casing stones and Natural Limestone

* No such constituents in Geopolymeric Limestone

» Lepispheres of Opal CT - “Impure” as any Mineral!

L
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&.. LEPISPHERES IN LAUER SAMPLE

THE LAUER SAMPLE - SILICA-RICH MICROCONSTITUENTS

THE LAUER SAMPLE - SILICA-RICH MICROCONSTITUENTS

' Si>>Ca>Mg BSE IMAGE

2534)

Rasults for 1
R Spectrum:
Acquared 26-Jan-2007, 20.0 KeV @10 evichannel

Elormant  weight % Atomic % Cide % Intansses.
o8 4687 6226 000 0.0
Na 086 062 0.80 (Na20) 186.3
Mg 457 433 a4 ] 26027
] 103 051 155 ) £39.4
5 3lez 2421 eaze 227055 ST
ca 1475 74 20,64 (Ca) 22385 Spum
Tots 10000 100,00
§ Eloment by standardless analysis.

pm

Spm
T

THE)

. Si>>Ca>Mg . ANALYSIS OF THE BOXED AREA

BSE IMAGE

2718]

Si>>Ca>Mg
g

sod)

o 061 304
2 oy ca
< 23 a
- g H, =
000 250 Bz 708 102+ 1280 13,30 1792 048
.00 256 512 7.68 2048 #-Ray Energy (Ka)
Q‘Jm. R sults for Spectruml
Quartiative Rasuts for Soecrum1 o vicharrel
Acquired 26-Jan-2007, 20,0 KaV 10 avicharnel Elomant  Waight % Atomic %  Crido % Intanssios
Elomant Weight % Atomic % Oxde % Intonsais S be ¥ SV 55 wazcy 32
08 27 60.07 o 0.0 334 282 5,55 ] 47,5
058 0. 061 (Na20) 56.3 m 251 1.75 -3 13 4455
S e e — SR
& BX nn ne fl uEh =Hm § Elomant by Standardiess analysis.
Total 100.00 100.00
§ Elemant by standardiess analysis.
The Lauer Sample from Harrell CamScan Series II SEM — Robinson BS Detector — 20Ky The Lauer Sample ffom Campbell  CambStan Series II SEM — Robinson BS Detector — 20Ky
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LEPISPHERES IN EA-491

2

Ca

ni'e
000 P17 517 758
w-mmhw’h T
Aaonuingd 26-lan: 2007, 30,0 oV @10 wchannal
Elamant  Winght % AL % Chode % IRERndsd
af 4655 2.8l ] [
Ha [oXe] 0.00 000 (Nadd) 03
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NJ'":';J ey
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Qummm:uufusp-mmm
Analysis: bulk  Method:
Acgured 26-1an-2007, mnmom wfchannel
Elamant  Wiaight % AEomic % Oxice % INEarensas
0% 48.79 63.93 0.00 0.0
BooBm o 0% mme 82 —
e 148 114 275 (AI2O3) pueg L 10pm
o 1348 72 1ab6 (cso)  ases th
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z LEPISPHERES IN TURA LIMESTONE

&
Bi
1855
Si>>Ca>Na, Al, Mg
E- 1237
A1E|
]
Ca
HW '|:i
0.00 256 5.12 7.88 3 20.48
F -":ﬁ,# i
Cuantitatrre Besults for Spectrumil & .
dnalysks: Bul  Methed: Standasds
Acgred 01-Feb-2007, 20.0 EaV @10 s\fchanns] AC . I -
Elgment Woight % Atomic%  Cwide % Intansias KV, EM Mag 19200 -
a5 “ﬂm &4.18  0.00 0.0 Tura Limestone (T-1, Harre 10pm
278 243 a84 mn: s, 1
.58 045 047 1] 1673

Ca .80 297 a.11
Total  100.00

Na
" 0.96 073 181 ﬁa 3709

G 3994 2000 6545 16658.7

§ Element: by standardiess analysis. 29" ICMA CONFERENCE, QUEBEC CITY, CANADA



LEPISPHERES IN TURA LIMESTONE

Si>>Ca>Na, Al, Mg

Nano-lepispheres of Opal CT = Nanobacterial Precipitates in Limestone? — Folk et al., 1995
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LEPISPHERES IN TURA LIMESTONE

: . 1754
Acid-Insoluble Residue
Si
1315
Si>>Al
5- a77|
43|
o &l
nia cacCa
0.00 2.56 5.12 7.68 20.48
antitative Results for Spectruml
g:ﬂyﬂis: Bulk:  Method: Standards
Acquired 31-Jan-2007, 20.0 KeV @10 evfchannel
Elemant Weai S Atomic % Oxide %% Intensitias
0g -] 66. 0.00 0.0
Ma 0.00 0.00 0.00 (Na20) 0.2
Mg 0.00 0.00 0.00 (Mgo) 0.2 ; -
P 258 190 484 (A1203) 607.0 Tura Limeetane fT.1. Harrell Tnealuble Rasidue 10pm
Si e, B 31.74 98,15 (Si02) 11900.9 . e - S A2 LRLLTE TR 2 A
Ca 0.00 0.00 000 {(Cad) 0.2
Taktal 100.00 10:0.00

§ Elemant by standardless analysis,
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BARSOUM’S STUDY OF THE LAUER SAMPLE

From Barsoum et al. 2006

S

E e —

Secondary

Na-Map

Silica in the interstitial spaces between calcite grains
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JANA’S STUDY OF A QUARRY (TURA) LIMESTONE

Blue = Ca
Orange = Si
White = Mg

Silica in the interstitial spaces between calcite grains
- In Tura Limestone = Similar to those found in the Lauer Sample
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BARSOUM’S “CEMENT” PHASE

12

RAW MATERIALS = DIATOMACEOUS EARTH + DOLOMITE + LIME
SILICATE CEMENT? = SILICON DIOXIDE OR CA-MG-SILICATE
NOT AN ALKALI-ALUMINOSILICATE GLUE - NOT A “GEOPLYMER”

ST o o Tl T TR S T Tl AT AT T ok o Ry i NN | i | e T A AT R T A T Mg e R T ke

WHERE IS THE ACTUAL SCIENTIFIC EVIDENCE ?

- DIAGNOSE IN THE PYRAMID SAMPLES
- COMPARE PYRAMID SAMPLES WITH AN “EXPERIMENTAL” SAMPLE
- RESEMBLANCE IN TEXTURE, MICROSTRUCTURE, & MICROCHEMISTRY

o W
N o

SILICA IS NOT A “CEMENT”
IN EITHER

KBl < PYRAMID SAMPLE Ao s
OR IN QUARRY LST—» PSS

Natural
Sample

Barsoum'’s Silica-rich Microconstituents are Opal-CT (Lepispheres) — SEM-EDS & XRD
-A Common minor phase in the “matrix” of Pyramid Blocks and Quarry Limestone

-NOT A “CEMENT”
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CONCLUSIONS

s Quarried — versus — “Man-made” Limestone
Significant Textural and Microstructural Difference

* No “Geopolymeric” Signature in the Casing stones
 No “Unusual” Constituents in the Casing Stone
» Coating Contamination in the Lauer Sample

»» Silica-rich Microconstituents — Natural Not Rare,
Not “Cement”

Cast-in-place concrete hypothesis remains a “hypothesis”
with no scientific evidence in the actual pyramid samples

The Great pyramid of Giza was built with Quarried Limestone Blocks
- As everyone, except Davidovits et al. always thought!
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