[ Downloaded from ijcse.ir on 2025-12-19 ]

[ DOR: 20.1001.1.23222352.1394.4.4.1.0 ]

LA (A 2

Ry F cole (gaollad

Yy 1WA Oliwej F (g2 los I (0,95

U PO gw ) v 34 S oS g s 3099 90 i diungd Tl g (ot
(CCD) 635 0 w5 3 pulo 3T (21 b (5 05 )18

"8 y90le By Jgwy (Somge LS
*rsarrafm@modares.ac.ir

RN Y

rafléo leMb/

oS e S pets Sy g iy 1595155 (sllsudto lojot s3b oy gy ol 1 Sto
e bl o 31 55550 S el S iy 30zl U 23 oy sy 4 Ca(OH))
5 5 {NAOH) s e Syt (CAINO3)2.4H20 ) mccdS” oy ol gy ol adlizl
S et g iy ol 58l jgliio b SR g 93 Sl JHoe ygliio 4 SSI 5 ]
ATy o o o dws jl ool b 550 oS Suleil (Sl g s ptogili ol )
b gy ol 1 odliiwl L oo 8,8 v 5 d el 3)90 Ciliseo pow gy 0 S iy g loolins
idl oy s (b islos] Ve ploil 40 bgsso o> DeSign Expert jlisle i KaS 4 g ivlo)]
o i inlos] (K pendi g (Sl 13 )5 b Gl 48l dmwgr jsliio ] 4 DeSign Expert
Ly g iz S (o 42,3 AD 5 T ol oy Lod (ceisais g iz gl (] 0 A5 S5
P e U pho ol ey o SN oy diiits g 4isaS 9 1D g +/D il coiyi 0 ddyl Do Cos
IS 4 gf‘ja&su.é%?.zo)) ady/ (goolo 90 yiiSTy jl 00ldzwl b ppuundS” desaS gyl puesans i i8S Lo
S AXOVISION i3 o st il svtns s oS sl ol b g > 43 s
cilito (losiolly b 5t b pnds deSyydts 35 jiiw DeSIgN EXpert y1is) gy SaSb i

.wwu)/o)[ow/w);

WA/ S/YY sl
WAL/ VYR 5

205ly Al

Sl sl S gyt )3l
CCD islsjl shb o psbass

V] b s 4 ot e 0ole (pl ()8 dles
{¥] Sosd1 Jp8 ] o ashias V] (SaiS ni

doddo —)

Caols slsul o [0] Su,b clals e bl cbles whord Joop U Jare (03l SO pundS 308’ 000
oLl [F] (Ssaliis 3 i came plSin JupSll  olomst 2,8 o canl (53050 51 (K2 5 Ca(OH),
25,5 V9 M o)by slos i S Slaislow o (S o giniwo



https://dor.isc.ac/dor/20.1001.1.23222352.1394.4.4.1.0
http://ijcse.ir/article-1-381-en.html

[ Downloaded from ijcse.ir on 2025-12-19 ]

[ DOR: 20.1001.1.23222352.1394.4.4.1.0 ]

e (RO G ) (99 ) arewealS S g j o 391 U Fiew Ak gl S

23 gy ippalS JonS gy i sla g, 5l 50> (S
P11 epldls g 63 ol (M sabasly b oo
1,2-ethanediol 1) &5)lad (63 paadS” WIS ¢ gy
ol ples byl i y> 1,2-propanediol (PD) 4 (ED)
oybod |y Ol 3 eus Jo NaOH e 25)S > Lod
aS ol Sy > daldl )3 .160938] Joloee opl s 0 )lad
£15 VL Lawgs #5950 Sladl (gl
LS g)den YL (0 > bl il e Jglo )
o=l L1y osle ol i el @ s (JT Mo )3 S
s o ool I dlge puismen .l 03,5 JSiie g,
23 dgim g SD (AD 0p0s T el g ot )
S oL & sl S Sl 3 (g Jpams 45

Bl on odmne w2 4 Oy
L (9 (P 8 J1 3 oS sl gl b (pocgu,
Jolye o 5l ae g oas bl s sels (gosle S &zl
o=l IV 39 e plosl csls 318 05 0505l8T 5 03,
Slagesls (gl colpisy Jolee S sans b anl
Jole S Ly Jslore ol s 35500 JIET k5 3,0
A, 1as 0y9 0 58 L5 ond bolowe cuwlio (solind Cgu,
5 0l b o9y Su (I gy V] 295 (et
DY) 2l o oy lge 3l 6yl jiw cas Lel,l8
BRI P9y 4 odlo S i )3 (S5UsS sl e
G52 PH Lo ol byt ol (ke ikt 550
ot 3128y Lol gl oo s 3338 oy gl
deS gyt 3w g [VF] cal JI Mo 0oyd 9 035
G35 V0] phlSen 5 (ordiy by Ol 4o S
Sod jlonlaiwl b ol 18 juS gy0un guwy &S Slod )

&R-

39550 45 SV S sb9) b el oS gy gk
Ogrmgels S < sorbgign 1 A5 ke Lol o ynge &
A 5 V] (3cgus) 5 I gelanly Lauome 13 Cogus)

Fo— Uh9) 4 ) S S gy [V] (S0 5 g
5 e lS” il 115) cypions (] A3 SEi owdh
L aoals 51,8 Sigul iyl glgel covi 1y madus 3eaS )00
3 bgdse STy (gaomi 3 38 g Sy
Olpe 4 prelS Gl S g mandS S g)0m (gl liS Lol
OO S (5o )3 e 9 S5t bawly S oS
Olois 4 S S Sgp00 3 5L (ol glod
s s a1 gy ol 8 ol STy ol e
L 8 gmivo lp Sigul iyl f)S Lus olRiws 4
obes p S8 Uhgy cl 53 oM 4 Bl (o (ool
ol 0uus pbg] piizee lawgs s yiol )b plod

i 15 slnel s Lnsgmadyely S sl
ek [ 63 9 SU -l Slpdgls o s
S gy =l b ]y S a8 g)0m Cl59L diuiles
S9l> 4S5 2laygmatgely Sue (imgiy (il 5 S
15393 CaCly 5 NaOH (sl Joloo jl ilie (slacdalé
0=l 2 S (y p VO OC 9 V- °C (slod )3 g as
=938l e aly Igepal-CO520 4 CirE, 5l ing}
s LSl aS ob (lis LS ol zols )8 eolatwl
921 3929 yiegils Vo=V lawgie ol L Sl)390
NaOH 4 CaCly (39 3o yd 4o @ilyd o3]S
dnns 045 Jgi Joa e gy oyl 5 Lol dul
ol ookl oyt 9 Cal CO2 sl 13 (yslisn S

Aol o CaCOs gy lyd i sly )

1WA Oliwo) ¥ solods 1° (5090 Y


https://dor.isc.ac/dor/20.1001.1.23222352.1394.4.4.1.0
http://ijcse.ir/article-1-381-en.html

[ Downloaded from ijcse.ir on 2025-12-19 ]

Saol ot (ol 9 ol

L o o)lykad 8 i cs L (Ca(NOs),.4H,0)
¢l (NaOH) wades a9 yam 139 /A% o515
D9 738 Jglsl 9 1 AR ogls L plad] S e Sy
ARSe L (V) Gy i gl 392 95 45 59 cnl Ban

S Mg ppendS AaS g )a0 g 02l ST

Ca(NO3),.4H,0 + 2NaOH — ()
2NaNO3 + Ca(OH)z+H20

Sl Sy Cams dod glayial)ly il ol plsl ol
My alisie pdaw gy ;0 JSU doyd g dgw 4 pandS
5 CCD islajl ol g, 5l edlaiul b .aas 48,5
Ve plol 4 bosye Jgis Design Expert ,l; 8ls s
o Lad iy g oS’ Jgto ol 3 a3 (b Hiole]]
Wi g 4seS ], S Bl 4D AD YO plp s
94_2.345(;‘_.{[.9‘5)39 \/()9 -0 )Jl)JW).’d\J(J"OAMJ
JUESIY/A DR B /RN PRI I 3 S L4 IEWES VO
N3l oy d bomye (alefl Yo ) Jgis 0 4B S
Laiolesl (caon ;3 .am3 0 ol |, Design Expert
ol )y g 0 oolat il muidw duSg)dn 2,5 Y/VE lade
Ol @glate py jl ealatwl b ¢ Jods 5 adl slgo cuns
woled o alyd ylhd g Culbes 4 by ye Gl wlbxe
AxioVision SE64 Rel. l58le 5 ;| oolaiwl b cbadiges
Sleslawl b aigy ylad 5 Coles ¢ b pbol 4.9.1
SS9 dud e b ol Design Expert 13810
95N oS g S 3l ookl b ool Cawd 4y adlS

2 (XRD) (oSGl 950 (Alp 5 (SEM) (oo

[ DOR:{20.1001.1.23222352.1394.4.4.1.0]

Yy 1WA Glio) ¥ ool 1 (609

hs=s coized sl (STy loj g lod 58b s bogsye
Fimo 3l iy V] o) 5 Lo 55 9 V] oS0
T s sl 48 150 s S S gy
Comwd Ay duSg)dem SIS SS9 050l (g9 p Wlgies
il azdly 5t oy 5381y 5 ool

plosl G L g Laysito lojon b gy 2 soliie 4
Response gl (sdugy gy 5l cinlejl sl oy yieS
S yo S 5 gy deui oo o3l (surface method)
) ol sl 4 o3l (Sl gy cn e S
5 By 5 b o el by okl sl Lials' b g,
s Sl ool g oo ool (B9 9 2980 A ja
DA cvla bl ciS g ainjo oSlos (3)5
Cowl a8l drwgs yslaio opl 4 Design Expert ,l58le 5
e iz o] Koy o 5 S 4
(s (S1)lages 5l (grmwg b ((pizmen S S8
St gl o SiS n 3 4 283 L5 )
V] cwl osaline b8 W puxio

S T I s
&5 9 S dpuS )00 SlPLI s STy
03 ()35 slagingi 53 ok lu 39290 OISk
Soslil g (cmdogs) by, Lwsly ol > Ml oo 398
il gl an pliws gy CCD ialsjl 1L
2503 Sl gloslal )3 (elus b pradS 4S9y 00

Aol o yimgd cpl
2 el -Y


https://dor.isc.ac/dor/20.1001.1.23222352.1394.4.4.1.0
http://ijcse.ir/article-1-381-en.html

[ Downloaded from ijcse.ir on 2025-12-19 ]

[ DOR: 20.1001.1.23222352.1394.4.4.1.0 ]

e (RO G ) (99 ) arewealS S g j o 391 U Fiew Ak gl S

&R-

CCD o3, 4 GiwlejT >k —) Jga=

ISy 3=C  adglslgecomi=B  °ClLo=A b3l
A ‘v vy \
o Ve Yo Y
b 10 80 ¥
o V10 80 ¥
o \/- 80 o
Y ‘v vy 5

V- 80 v
A ‘v YV A
Y- VY- VY q
b Voo 80 ).
b Voo 80 1
Y- VY- Yy \Y
b Voo AD WY
A VY- Yy %
b Ve 80 10
A VY- VY \$
b Ve 80 WY
o Voo 80 VA
Y. e Yy 14
Ve Ve 80 Y-

The JSU sioys g /Y adgl slg o Cons « YT °C 394>
a8 L o VE/08Y nm cwlbe s Ly (609 Lo ol

L] Cawd 4 ¥OYV/Onm
(@) cdbs g3y p-value jiolyb polie ¥ JSG j> dobl )
o 4l dn dog b sl 00 03] Cuslsus (b) 5 s
5Bl 1o ) S e o sl pvalue bl iy
ol gl & Mb aseie sl it e o] sl
RS 6 Al dlge Cos )5 (gl 9 SN o

ol b s

Cony g s =¥

51 ookl b ladiged plos cuolbus g ylad (618031001 51 s
S8 4 AxioVision SE64 Rel. 4.9.1 ;81 5,5
Y S j0 gy diuge ylade Design Expert l3sle 3

ol 0a o3l L
lgie 4 Jad 10 pialel llyd O IS 4 g L
S5 Fiww Slp & (e (i Ab QLE] e Ll
2 Lod 1l s 58 5 gl g (s

1WA Oliwo) ¥ solods 1° (5090 ¢


https://dor.isc.ac/dor/20.1001.1.23222352.1394.4.4.1.0
http://ijcse.ir/article-1-381-en.html

[ Downloaded from ijcse.ir on 2025-12-19 ]

Sl g (owkigeo 9 e

u

37.1619 72.8381 0.702698

A:temperature = 72.8381

R

330.84 493.3 61.039

diameter = 451.5

BB:calcium nitrate/ NaOH = 0.70273

.

1.2973 20.2698 79.7302

C:Alcohol = 79.7298

Desirability = 0.772

146.983

thickness = 76.561
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ANOVA for Response Surface Quadratic model

Analysis of variance table [Partial sum of squares - Type Ill]

Sum of Mean

Source Squares df Square
Model 2881275 9 320142
A-temperatur 2530.57 1 2530.57
E-calcium nil 8896.84 1 8896.84
C-Alcohol 1636.60 1 1638.60

ANOVA for Response Surface Linear model

Analysis of variance table [Partial sum of squares - Type lll]

Sum of Mean

Source Squares of Square
Model 6396.65 3 213223
A-temperatur 1.16 1 116
B-calcium il 1441.79 1 1441.79
C-Alcohal 4853.73 1 4353.73

Value Prob=F

Value Prob>F

F p-value .
(a) diameter

20.50 < 0.0001 significant
16.20 0.0024
56.97 = 0.0001
10.49 0.0089

F p-value

(b thickness

20.85 < 0.0001 significant
0011 0.9165
14.10 0.0017
4845 < 0.0001
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