wds
25

9.3 4w 1 0uiidagl S Dlino of T o 36 dwnsliio g (w5 39 m
Faw bgy 9 (EDTA 9m) J3 Jw «(EDTA ) J3 Juw ol =oualyas
b Il

Y‘:A.u,\b 3l gasans ‘\‘SJL!AA pueyy 4.]:;4‘,1

‘ oKl ¢ pwdinee (b 03l o Solyur ia])T dlge wdige iyl ulis IS
olKuiily dlge 0uSKuiily ( S3y93 g cblis yiol)S dlge  wdine Ayl olid, ST
ol o i Ciliin )t b 45T Dl Tl (A8 s 0 A Gl o 2008

Mu-'f/“““.‘«’wuj"éjj# "}_{/j/;)-bb .ﬂj/)/.;v@ Lloutis 4zl (EDTA Jscbo 5 /A)Jjulwuﬁij

gl b ol gl Sy )y Sy 5 sllon 6 VY sl 4 bis 5 T e

_ 1 ghumo D3 95 £

Gl il o aslal glo il .ol ol b i il JSa Sf = o 20, S Bl mls ‘ S
_ Loz gisol dige)T yudigo =

o L EDTA b alysTyi 5 coglize o 33 i foo sy o3 -(CAz) 5 (CsA) {CioAy) {CA) e g
_ a8l 5‘,‘»_\.'@ U“’ EECA]EY (o))

5 sl Ol EDTA J.)_}J‘j/}f/‘; ol W’&&JbJ/dw{ﬂ/w)b‘/}["bbjfbgbﬁ/ﬂ.’){ N @
Olidixi 9 pole a>ly solwl ST -E

_/’:‘«K‘;Z@J‘U oy el (6 35 0 gy oalt 4 lies Eelb EDTA Oog36l (IS 4b w0 - g
6 . osliz] SO andl 3] OT il okt gy Sl T 5
é%w}JuﬂJJCAzJBMuMU‘& WMAMKAJLJ“'L‘WUL?'}/ "’2:‘0&6&}5_2
el oy KV 00 el w0 Sy ) O U ¥O rsladon g

oSl axil 3 oS 1G] EDTA il o il il szt ‘QL%J}//’/.:.K:GW Ny IVFO-FYD) :pls LLs
PYAP_F- QY 1 Sip Sl LLs
B 1 s O

:UJU'J 25 )J).’:'uu)»n.)
www.JICERS.ir

8l s e)b

1€<1/-1/1A

oy @b
VE-1/-¥/-9

DOR: 20.1001.1.17353351.1400.17.4.4.1

dodio —

Sloss sl ol (oo 5 i oo lasms | o5 plgie 4 Jgl 423 50 o i (o0lge Slisogll — S glajle
O gl o9 4 Slisogll —punds clajle S5 ST gz 4G (gl )b 1y e ke ol 50 4 Gl aripe]
g ool (59 J05 25 olows To) o 53 b ol [3]555 iy Ungl g sl cslio (1B b o8 adlas | o
5 (et AeaST g ol 38T sl (e plis ) P Caoglyd Sl (pwlio bglste (plog g5 cnl colo sl & 53)8
Jols i) o9 aliogll (el o 0simd S celajlh s ote &5 o bt s o oolitel paisos)] SpuS]
ol g sl Lasiogll cloplass ol £33 5 355 343 Conpbs 5> wL]T (CA) Slivagl wandS sigo [Y] Casl CAz CA

1€ee plims) Eojlaid 1V a)gs olpl



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

R

56 08 o loss plSoxal & (6508 (S g sl CroAr b CA 5l 58 Iy CAa 36 28Ty 205 o 4ls] Canglio slox
CA Sy, [PV ol ol Bl Glos ) iS lsie 4 05 Sl bl ofig 2 0 ()l olss Jd> 42 CA
—odlS slajl8 plad o )l Wiy e ) oge i Lol 0,05 3939 cowinog)] (sl b ,> C3A (CA2 g CroA7
OBl sy I [AV] sl Wiy Glos )3 i b STy nimen Cusl odle 0y STy CoA (lipe]
0%5) Onpite ol 0 Sloty ilisee g iz «ligegll —mpndS” slajl gloslel (sl ol 23l g (o eslis
PR s bt Ly Sliagll —eranlS” (sl plos st (sl gy 2 5 )5 s plael o9 Ol e Ty (g3l
i 4 39 385 (iloslal 11,3 ot sl 7Y Vgoma clplis g am30n &5 ogllal Jole st 551 5] o3licad
lpogll —pandS (glajlh aa (sl 00d AB LS gy o Fserdd sale o i (hey [Ve] 29800 ke Lbg) S
b duslio )3 Sliagll—pandS” (glajle s (gl ate () S5 e Uogy -l gy 30 0 58 pal S 50 5
Y guao Sl 635 4t (sl Jas 53 linogll — oS’ (sl 4t 2 0gMe by, nl Sl Al dalr o i b,
i b OV L, J5 o 41,5 [0V 36 o o0litl )35l |y g Libloes (gla jiubey ¢ sSslyer slalie sile
S i dge KBSl s el 2l ol dan b e Wl 2218l 3 oeslie BT 25Ty o 136 o
o 0 Ol Sy (b S s 3l slagy el g5l Jslore gy el g3 8 edltul (4ST Slge )3 o) STy
Sljlb 5 258 o0 45y D95 00 4S5l 4 45 (gl odle iy Nigd (oo Sk el g el 4 o doxs 3 & 390
bl ol clacl s ol 5,5 ho dops Veor dgus (gpaids Sl i Cou clod Wgs o JuSiiS mainog)] —oadlS
oS’ (5l g imgy cnl O VFIY] 29 o odlitl ol § mandS (claisslS gie Glsie 4 o] slaclun

ol 005 duslio wa b (EDTA 98 9 L) J5 Jw gy 9 el <l 55w b, 4w 4 (CA2 g C3A C12A7 CA) Silises]]

T \

Juishg iy &

&% sl -y

g0 —1-Y

[ Downloaded from jicers.ir on 2025-07-14 ]

0.1001.1.17353351.1400.17.4.4.1 ]

oobo o oS M [g'mol ]
ST Ca0 %/« A
ol > s S o
Lol ALO; Yay/4%
Sl yaeal 15 Ol s S Ca(NOs), 4H,0 YY)
RPNV ORA S RINEI | Al(NO3); 9H,0 YveNy
Js = Sl yaabgige S s ] C¢Hs07 H,O YV
EDTA C]OH]6N208 Y4 “/V ¥
YO-YA7 ol Jgloo «SLigal NH; VY/oY

Wl Sl i gy 4 4 =YY

Jgo G 4 4295 b 01d (g3lodlel g 515 3590 (159 o316 g (gl i bgloeo asulle Canad L g A5 (g Il 4yl ol
baje ol (slys g ccawl 1:1 CA a5 (slyy Ca0 4y Al2Os oo Cans Ngid oo odaline ¥ Jgis 13 5 duwlxe CaO 4 Al203
W65 4 e sl plo (gl a5 drwls CA a5 (clp AlZOs p)S Veo/++ .3l o (C12A7) Y VY g 1:2 (CA2) (CaA) ) ¥
CA (sly dawbro .l (S5 (g8 plos (gl duolre g, Gl 0l agd Hlade (Jlod dduad a5 A Al (4l

—_—

1e0 glims) 1€ o)laid 1V 2)9s o) Saslin asl



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

Koo plims) Kayladds 1V 8)9s oyl

m(Al;03)

ERARNC]

n(Al203) = M(Al,05)

a%/y-\g.mol~1

= +/34%Y mol

m(Ca0) = n(Al203). M(CaO) & +/)a5Y mol x d8/-Amol' = \\/++ g

Rl Al i g, slp (eleend Slge (39 :Y Jeo

56 ALO:; (g) CaO (g) Ca0 + ALO:; (g)
CA Yol A/ YA/
C:A VY- \ay YA/
CA, YE/X $i54 YA/
CiAs VO/A8 VoI f A/

i (3B HDges jl edlitul b oy gled b wisy YU L 0)8 SO 0 AlO3 g CaO I ol (Sen balsw
wsolo a0 Ve (ke )T ey ol Jobo 4 sl A te 4y oy Ll ol 03l LS Y Jadn 43 5y CaO- Al203
A el aa8y 0SSl ax 0 B SIS Cs g 9 Al oS

Slagl - pedS slo3ls oy slos ¥ Jgo

BiC t[°C]
CA Vfo-
C3A Vfo-
CA; \Foo
CinAy AR

56 ogls ST ab s ol andl il s g 428 b gl pegls ad Ol (o3l Clesl L osd olel (slajle
ol 0as plodl alin Lol 3 5 i Cou g oS S

EDTA y39381 og J3 Jw gy 4 e —Y—Y
by s matagll wlsnl s Gy malS 5 350 jlie 1l S5 oo gy 4 Olisagll —onlS (slajls a5 sl
5515 plod g g0mme 5 SO yinw Sl (Jgo Gl 005 03> LS ¥ Jgds 50 5 b duwlre &l jaudgige SO s Sl o
el (o glajlh plos gl dnwle gy b Al Jpaze p35 Ve antd sl )b cdllas V1) Cund b 25 56 5

CA2 (¢l duwlro

m(CAz) <N-g
M(CA2) ++/v$+ gmol™1

n(CAz2) = = +/+YA¥Fmol

m[(CaNO3)2. 4H20] = n(CAz). M[(CaNOs)2. 4H20] 2 +/-YAYS mol x YY$/Vd mol'=4/+-A g

m[Al (NO3)3.9H20] = 4.n(CA2).M[AI (NO3)3.9H20] ¥ x -/+YAFSmolxY'Vd/\Y mol! = &Y/VY g

m (CsHgO7. H20) = 5.n(CA2). M (CeHgO7. H20) 2 & x +/-YAYSmol x YY+/\¥ mol' =¥+/¥\ g

Jolome (Mool 5l g 2 o abolie (jjem 3l oalitial L ity S5 3 Ol o yto Bl Voo Lot (g (2liesds dlge
L Jite s Bk g3 4 Jgle [V] s CuliS Gt sl LAPT 5 Ca?" sl g 0b 0djen )55 4883 10 e &
o5 3T 955 o 5 (595 slnST 48 ) 55 5 JeSeis w4 ok e s s Sl eslizl b L3I Y
Cuwd 4 0dlo i A Suid B 8 )S 518 01)8 b an d Vev glod o celio Y do @y 48 50 5 .0l (iBgie el S
o a3 Foo olod )3 iy b 4B 068 <o ) i Wigr S5 3 9 A5 b g 4 il Olowl ) a3l b ol



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

R

[ Downloaded from jicers.ir on 2025-07-14 ]

0.1001.1.17353351.1400.17.4.4.1 ]

a3 Qe glod )3 pgd v b Bt 065 )3 0)bgd g odd \SKed Clawl b odle yin e A5 pls] sl ¥ Cote 4y 0]
ﬁ,)swymiwaw,,m.mmmagaﬁal)fu;;u‘x;,;au@u;w).mfwuu\“g.\ngalﬁgu
KWV SV OS] g SV WES S VR R PR 51 UV g P R W

J5 e 9 Gl (sleesd Slge (459

56 Ca(NO3)24H:0 AI(NO3); 9H20 CsHs07 H20
CA VAT g FY/EY g YAIAR g
C:A YENY g YYIVY g YAIAQ g
CA, a-Ag BYIVY g ff) g
CiAs Yoff g YVIAY g YUt g

EDTA 993816 J3 Jw gy 41 4 —F—Y

Dgd o Jo oW e j> Lis EDTA &S bl jl s o of caso yio ko Voo )3 EDTA o duwlxe Hlado Lz
oy PH 5L 328 5l oolaul b PH Jlaisjge ylade ] Cows 4 PH> 8 15 540 0 adla] (4Y0-YR) Sligal (o Jglo
Wlo )] laie a5 wi bgle muimeg)l s g punndS s ¢ Jglome 6yt sl b Joloee EDTA plos JMol 1 s b
So g b Jite ped Byl S 4 Jglome ) A Sl St & Iaaome PH wlge dan (35 bglses Sl g 292 (i3 390
oo Sligel (ol Jglome (o8 e (139381 b Cogus) ctidiine palls Joloxo ;3 EDTA dalr slajoly 5105 55 ¢l aoiuo
A odlo iy B 4y gy ol odle g (A SUiS s D9 EDTA (o 5 Joo o5y and diile Jolpe audy 10
Hlade il gol (eeld Jgl oy 3l ) elad con 4l 93 C12A7 § CaA (gl jlé .04y 55 a5 EDTA (134381 ey 00
EDTA ;L5 3y90 Jlade 39 ¥ Jgao dile 35 oloowsd Slge plo 59 cunl 00 0351 & Jgd> 13 5 15 duwloee EDTA L5 3,40
A5l 1:2 EDTA & Sy Sl (Jgo Canns a5 0 duloes (glaisS @

EDTA Jlais d Jgoxr

6 mEDTA [g]
CA YVIVE
C:A YV/-f
CA; YA -

CiA; YV/f-

o g b —Y

wl> LI i gvg ) XRD—-Y

5 o3l s ol (ZAVA) CA LI 16 43 09Me digad ;o 4 b oy (il =) US5) diged §I X axil il b 48,5 5l s
b o jls duoyd 30 CAs 51 ¢ Y (ggl> puiomad 313 g9 (/(b) CA:z 4 (7-\\") Cr2A7 slailé 5l (ool Lw polie clajld
)ls L)ﬁ’l" uo9l> J.J.) 4 diged NG W ORI caily o uw)s) b as u.ilm)ls Oped M asude XRD ‘_;J )Jbl
il .l a5l 4% 4 CA 56 (el o =) JS) 0)bgd iy Caslio A 5l s ol S5 pgd 5l (sl diges )5 350
55 a5 > 0 4 st ¥ SIS 3 .8l ials LY 4 CA B (lgime 5 i s diges j| ol ol 4 CAB 5 C12A7
Cogllacls (glajlh g ol (S ym b Sy (oled tel cawd & g o) 5l g AV e+ ool sl b it iy, L CoA
ol (S5 o b Sy olod g 2V e+ ot sl o CAZ 8 ogls ¥ IS5 5 oyl

—_—

L \

10 Hlms) IE o)laid 1V 8)gs O Sxel

Juishg iy &



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

-
00 |
10000 —
v T T | T T I | |
n 0 1l a0 51 =1} 70 80
2 Theta (")
(i)
-
o |
-
*
-
10000 — .
*
MMM
v 1 T 1 T T T | |
10 a0 1 a0 =0 [=1] 70 80
2 Theta (%)
(<)

(pgs i) CA Llows g 55 (0) (sl i) CA ulows g a5 (call) 1) S

40000 —

2000 —

E T | I i T I I |
0 il =1 0 5 [=1] 70 80
2 Theta (")
(Jg ©z) CaA o g a5 ¥ S
oom
0000 —
aom |
00nn —
v T | T T T T T T
0 il 1l a0 = =1} 70 =)
2 Theta (%)

{Js) ) Cha Lo 5 a5 JS5



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

R

[ Downloaded from jicers.ir on 2025-07-14 ]

A
<
~
N~
b
§!
2
[92]
L0
[
~
B
B
—
(=]
(=]
=
@]

Sl ol dges ol g ogMe sl (£AY) CroAr iges LI 5B cou gl 5w w3 i Gl -F S
A asuie XRD (oS 5JUI L (o =¥ JS5) pod oy I o Al o (00135 jiSTg) AOs 51 7Y o ((/Y) CA (C3A (3%)
4 CA (slgizme Lol 53 Gl diges | ol yobo 4y (0015 j3STg) Al2O3 5 CaA .cdly Liulil Z35 & CroA7 56 (glgime a5
Sy g o> (e 05 CA (slgizee il 5 CroA7 (glyiome (2815 &) yocto ol e plol pgu ey il alil 7

Pg Jute 203 b CA &y ol )3 50 ol s s plosil diged ol 5l 65 i

0 — -
1287
-
Zom |
E ]
. .
.
. .
oo —|
E i I | T i T i T
0 E E ° = Ed 7 &0
2 Theta (%)
(ah)
.
000
" c12e7
A0 —
* » Y
.*
20000 — hd
10000 —
I
B T T T T T T T T
0 2D 1 0 =0 =1} 70 80
2 Theta (%)
(=)

(pgo &ov) C2A7 Judoo g a2 (0) (Jol <o) C12A7 oo g 4520 () o S

JjJw gy XRD —Y-¥

99y ol 90 M astiie XRD (o8 U1 b s> o Ui |, EDTA 539381 (9 J5 S 9y 4 CA ags LT call =0 S
J5 Je gy 4 0dds 45 CA diged e =0 S .l 0l askiie (ild codle b oS cunl(/0) CA2 5 4 (720) CA ;1
2 e b Sy oled 559 AV e Logls b i 300 16 (gl Lah diges g nl )3 a3 ee oL |) EDTA (29381 L
EDTA (3938 oo J5 Jw B9y 4 odd 4y CaA B lade A3 Lasuie XRD oS Ul L £S5 ol
O99) 4 oA A diges &S dmd oo i W -V S el (V) Ca0 4 (ZXVA) Ci2A7 (gols diges Cpuimad .l /69
o pasede Lils code b a8 (AY 51 508) ol Sal (ggls diges g canl (£52) CaA 1 (lyls EDTA (539381 b J5 o
1 adede XRD oS 3l L oS amd o (LS 1) pod &y jl e o =V JSS el ZYY I 5 i CroAr jlade ccusl
Wy LA g a3 3] Sl Lol el a8l inlS ZVF 4y CizA7 (glgineo o sl asdly iol38l VA 4 CoA ogls

b oSy olod ol Canty 7V e+ ogls EDTA (59381 (g0 9 J5 o b9y 4 CAz 485 & amd o it Gill -A IS
oot can 4 EDTA 3538 L J5 o (g, &0 0 g Chz diges o el (l saimalis o A JS5 sl (S5 g2 yo
ol (S gpe b Sy oolod .ol ol (V4 +)

€00 olims) I€ a)ladd 1V 8)gs Ol Saa!



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

1K€e0 glims) KCa)ladd 1V a)gs oyl &

4000 —

a0m —

20mM —

1000 —

2 Theta (%)
(-]

A0 —

4000 —

2000 —

2 Theta (%)
(<)
L J5 e U9y 4 00 a5 CA aiges 3T (5l () EDTA (a0 J5 Joo g, 4 00 ags CA aiges 3JUT 5l () 0 JSs
EDTA (5533l
L 3
10w N . .
* -
RN 3 3 A 5 5 T &

2 Theta (°)

EDTA (o533l o Jj o sy & oa5asts ol igai il # S5

56 e 56wl (V) C12A7 5 (clgio 45 amd oo lis |y EDTA (13938 oy g J5 o 9y 4 Cr2A7 bl 4 JSs
o gl —oaadlS” Jgaxe 58 K ol 0ad asuiie 5oy b a5 CsAs b .(37) CsAs g (YOZ) CaA ol 5l s g cunl 750 L CA
IS5 sl (53958 2yl Sgn Jgo syl e300 ol & (oind (sl ol 0025 Ll (6,503 305 gt 53 9 Cand
Qg Canl Ve Hlaie 4 Cr2A7 51 chyls cul EDTA (13938 b J5 Jw gy 4 C1aA7 diges 45 smd oo oylis cdll =)o
4 ol dupS C12A7 diges pgd ey Wbl & —Ve IS g (Y/) CaA 4 (Y/) CaCOs (CA (%26) (slajls (gol> pimond

ol a8l 21381 AR 4 (a5 390 5B glgime a5 amd o i |y EDTA (39381 b J5 — s (s,



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

o —

- -
10000 — @

2 Theta (") ’#
(cah)
30000 —

20000 —

Y W SN VDY W

T T T I T
0 x Eil 0 = & 7 30

2 Theta (")
()
oo ) 4 oias CoA igad il (2) (sl <) EDTA (535331 b 5 o i, & stsgs CoAh digas il (il Y IS
(pgs =2) EDTA (35381 L s

S" 000 —

~

o

ﬁl L1287

Q

c 2000

o

@3

8

I

o

g

E 0 mn 1] a0 2 Tht:la (GT =) 70 &0

3 .

o ()
=

l: 20000 —

< [=]

N ] 2

':! w0om .

g >

— 0 T T T T T T T T o

\—| 10 mn 30 a0 =0 Z1] 70 a0

ol 2 Theta () 3

92}

& () )

o B9y 4 od angd CA2 diged (Bl (©) (sl &5u) EDTA (339331 oy J5 oo (b9 42 00 ags CA2 e (Bl () A S5 ,’,'.'.

-

g (Js) ) EDTA (o5l J o 3

& 2
°
d



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

1€se glims) Eojlaib 1V a)gs ol ¢

-
2000
-
10000
b .
-
»
s
! - Y VO
u T T T T T T T T
10 40 =a) = 70 80
2 Theta (*)

EDTA (59580 cy0s 5 oo Lig,y 4 00t ags Cr2A7 aiged iy 4 IS5

-

20m —
*
000 — *
o T T T 7 T T T T
0 kil 40 = = 70 80
2 Theta ()
[(w:1])]
.
1
.
.
. R .
s0m — . -
E | | I 7 ] I T |
0 il a0 a0 =a) =1} 70 =i}
2 Theta ()
()

gy 4 ool s C12A7 diged (oly (©) (Jol o) EDTA 1504381 b J5 Jew (g, 40 oy aps C12A7 digad Loly (&) Y G
(5o <5) EDTA 35331 b Jj Jo

S 5 4w —F
el 2o pH S g wakais & 5l 487 J5 oo ) (ilwenlel ainl sl dale o s 1 ik JSCtie J5 = oo g,
5 CroA7 e}l clpg sl uslio CA2  CA (slajls (gjluodlol (gl b oo, oyl gdiee ()5 olye (i ot
oS 15 ol EDTA (9938l L g wogllasl (glajls LS caly el 52 bgy a5k ¢ jbey () USiko s calio CaA
ST s jlogie 3 AP 5 Ca?t oy cinmd (nSheS > 4 o5 CoA 5 CroA7 (sl (ly ol ogls St
Coh b osls s oollaol (claj 5 ans5 LB o (gl liman diged ol iglél |y CizA7 5B Losls EDTA 1438
390 3B LSiis 86l a5 ol 0yl CA 4 j3 1y 3,08 o5yt EDTA 9938] .c8,55 51,8 131 cow EDTA (34581 L
glas & cusl ody TV e v ol @ cony sl b aed gy 99 8 53 CA2 b S (o ol |y YL ol bl



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

R

[ Downloaded from jicers.ir on 2025-07-14 ]

0.1001.1.17353351.1400.17.4.4.1 ]

L \

785 sols s g by b C1A7 1 ools i yiSTas tols clls jiiw By 55 Cusl hoy 93 3 55 ans sl 56
Oial38l 0ylisd i b sy 99 b g3 IS jeb 4y il oy AV e e Logls 4 8y sl L CA2 9 CoA (slajlé gy aales

(1]
(2]
(3]
[4]
(3]
(6]
(7]
(8]
(9]
(10]

(1]
[12]
[13]

[14]

Db o e pedls 4 ol

&>y

Koplik J, Tomala L. Hydration of calcium aluminate phases at different temperatures. InAdvanced Materials
Research 2012 (pp. 24-27).

Khalil NM, El-Hemaly SA, Girgis LG. Aluminous cements containing magnesium aluminate spinel from
Egyptian dolomite. Ceramics International. 2001 Jan 1; 27(8):865-73.

Barnes P, Bensted J. Structure and performance of cements. CRC Press; 2002 Nov 1.

Odler C. 27" Oil well cements" from" Special Inorganic Cements".

Ball MC, Marsh CM, Simmons RE, Sutherland |, Symons MC. Surface composition of anhydrous
monocalcium aluminate, CaAl20a4. Journal of materials science. 1988 Apr; 23(4):1431-5.

Kumar S, Bandopadhyay A, Alex TC, Kumar R. Influence of mechanical activation on the synthesis and
hydraulic activity of calcium dialuminate. Ceramics International. 2006 Jan 1; 32(5):555-60.

Chandradass J, Bae DS, Kim KH. Synthesis of calcium hexaaluminate (CaAl12019) via reverse micelle
process. Journal of non-crystalline solids. 2009 Nov 15; 355(48-49):2429-32.

Tchamba AB, Sofack JC, Yongue R, Melo UC. Formulation of calcium dialuminate (CaO 2Al203) refractory
cement from local bauxite. Journal of Asian Ceramic Societies. 2015 Jun 1; 3(2):164-72.

Klaus SR, Neubauer J, Goetz-Neunhoeffer F. How to increase the hydration degree of CA—The influence
of CA particle fineness. Cement and Concrete Research. 2015 Jan 1; 67:11.

Kalinichev AG, Kirkpatrick RJ. Molecular dynamics modeling of chloride binding to the surfaces of calcium
hydroxide, hydrated calcium aluminate, and calcium silicate phases. Chemistry of Materials. 2002 Aug 19;
14(8):3539-49.

Pati RK, Panda AB, Pramanik P. Preparation of nanocrystalline calcium aluminate powders. Journal of
Materials Synthesis and Processing. 2002 Jul; 10(4):157-61.

Huizar-Félix AM, Hernandez T, De la Parra S, Ibarra J, Kharisov B. Sol—-gel based Pechini method synthesis
and characterization of Sm1- xCaxFeOzs perovskite 0.1< x< 0.5. Powder technology. 2012 Oct 1; 229:290-3.
Pati RK, Panda AB, Pramanik P. Preparation of nanocrystalline calcium aluminate powders. Journal of
Materials Synthesis and Processing. 2002 Jul; 10(4):157-61.

Gaki A, Chrysafi R, Kakali G. Chemical synthesis of hydraulic calcium aluminate compounds using the
Pechini technique. Journal of the European Ceramic Society. 2007 Jan 1; 27(2-3):1781-4.

1Kee olims) i€ a)ladhs 1V 8)gs o) Sarslym

Juishg iy &



https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.4.4.1
http://jicers.ir/article-1-423-fa.html

wdn
&

Investigation and Comparison of Calcium Aluminate
Phases Obtained by Three Methods of Sol-Gel (with
EDTA), Sol-Gel (without EDTA) and Solid-Phase

Synthesis

Armineh Amini Hesari'", Mohammad Javad Tabasi?

! M.Sc. in Ceramic Materials Engineering, Faculty of Engineering, Islamic Azad University,
Science and Research Branch, Tehran, Iran
2 M.Sc. in Corrosion Materials Engineering, Faculty of Material, Malek Ashtar University of
Technology, Tehran, Iran

* arminehamini@gmail.com

Abstract: In this study, we investigate calcium aluminate phases that were prepared by three
different solid phase synthesis methods and a sol-gel method (with and without EDTA). The
purpose of this study is to compare these three methods in terms of achieving higher purity,
optimal phase and complexity in the production of the final product. Comparing the results,
we found that the sol-gel method is more problematic than the solid-state synthesis. The
phases prepared are: (CA), (Ci2A7), (C3A) and (CA»). In the sol-gel method, we have
explored two different innovative regimens with EDTA. The results on the purity of the
resulting phases and the effect of adding EDTA showed that, in general, the addition of
EDTA leads to better purity. Quantitative x-ray diffraction analysis was used to determine
the percentage of prepared calcium aluminate phases. The CA; phase achieved 100% purity
in the first preparation method in all three ways.

Keywords: Calcium aluminate, solid state synthesis, sol-gel, EDTA, Quantitative x-ray
diffraction analysis.
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