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1. Salt Spray Test

2. Immersion Test

3. Potentiodynamic Polarization

4. Electrochemical Impedance Spectroscopy (EIS)
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. Annealing

. Differential Scanning Calorimetry (DSC)

. Melt Flow Index (MFI)

. morphology

. Stepwise Isothermal Separation Technique (SIST)

. Successive Self-nucleation and Annealing (SSA)

. polyolefin

. Polyvinylidene fluoride or polyvinylidene difluoride (PVDF)

O© 0 3 O »n A~ W DN

. overlay
10. peak
11. endotherm

12. TRIOS

‘

[1] “Differential Scanning Calorimetry - Thermal Fractionation Techniques for Polymer Characterization — Faster Throughput
with the Discovery X3 DSC”, TA Instruments, Waters Corporation, TA 439, 1-3, 2025.

S
i
4
5
4
L
2
S
3 N
3
3
s
Y
)
?
:
4

www.lJLK.ir

—
—




8 il oolodds w VEE )l w Vojlosd w B3 5umw Jw

“olyl 8 sgls

Eilejl Slaas 5 10 TEM olfiulejl (i3 e )
iy Saio olKzils

*Davoud.Gharailou@gmail.com

VE-F/VIVE el s g
VEEIYIYA oy gl

Sl 58] _,S ula.ul 4195.9
b TEM & 5 6590 (39Sl 98y S
T2 492 95 o 3005 losyd S
(39S 55y e Sl Sag )l g
5_:1.: )L';_">Lw ‘_g)b)_g).iyal' Agoed (_g)‘waLoT

4S 009 lgo (5 egl o bl ) im0l 6 lml sy (S9N GoSwg S L (5 l0 g

9 un-\-ujyo ;)l_lo S s J—o-ILO u:_l..m LSLQL)M..} l_ITEM 61_044)5 u_».u‘ obl&._..u‘ é)j_n ..\_>)§ &3_' a d.»_a.m."ﬁ Q‘ u\_..n..s

4035 Py e ooy 5 0l ] 03 el sles )5 g La Sy plaS e lseys8 5 oS 5 slbide

3 3 Loy )8 L lu W9 oo 00l il slge 68 b )8 5l sla Y Lo Sloe 09y (gl m yiion a5 aii ol o] yo

i o b 90,8 58 bl .o b o Sl (6,19 1 g LS g diged 95 bl (T8 g (o il 4 Lo
3,10 alesl @S sge 5 LacSas )| fals gy il¥l 0 Sk

el (5 pagil (oleio 40 olyo JlisLs aalllas 1o (Sl 5 4ty i Lol 51 (S0 (g jme 9 gy Sen :3
Iy olge Al slo izl 380 ) Sl pulas o ‘5),{;1&_::1&533/@ S 2S5 0,5 o2l 8 L ag 5l o 3
Cadidga 10 sodS Jalge 51 SO s aanly olBws 0 ,Sloe a5 1 o ool wdds o glal caS Lol taS oo ool 3
cilisee sl g g Lo iz L TEM laws 3 ool diges (50455 gl ooliiwl 8,50 Tom 5 £95 «5,19 o pgwats
@ oo 103 e ol 5o o il slags o, Sles (ool ol 5 abiges 45 L el U wigis o (o>yb
Js0358 L )5 57 leiiedny (Sl b ok gl i Lo 558 50 clin a5 Gl (s it o
L.v. kf"“"'l 63" aosle ‘J_a)f )L._'>L..u u..m 03_..4‘59 OQS)J‘ LQUT a )_:BLQJ u_o.ﬂ..S Q"“_’l)sl 9 u)'l_?‘d.i UM_Q[S )5—EM4)
e (8 el S5 ] gy 9 00,5 380 Ol il j0 0,0 i LacSas,l Bis g redg td j0 o Jon
sk )l.\f),.,b =g 7Ll o pebiae Hobods 0lg5 oo 45 398 co wgmme TEM (gl dbiges (g jlwoslal oisl)3 50

www.lJLK.ir

—t
—=




an o .
RUTLIE R PR BINAE 14 ol oloib o V&€ ol o ) oslads w a3 jum Jlus

Gl nal sl (b gyl 5 Oyl ol 0 YL
Ol g oo oolaiwl YU sles L YU oM s Lyl 5 ;0 TEM
S sSly ( AL L e sl 5 4 cois Loy S
A0l ol gLadigas Ly (5, 5aS

oolaiwl o slaay )5 51 s ol ol o ol s (o
S 5 0092 48 p0 &y (g9, Zuad L5 510y )5 () 093 o0
Ol Pl g B oo g (e 2P Lo 5 S0 4
3 =l Shgets 45 Sledisel el glgl gl Loy 5
il aslio 5 e S

mlie g5l it ool (gl (e (oo 9 S
(Sibg il 0 R s ol sy Sl p3Y 5 S
5 ool sae boske S plpreds ()5 Sl )58 5 ()5
9935 o0 3boml |y (6 7S (TS (SS9 pSIl slagi -l 5o
Oizmed ol oo st SV £ody L pglal o (e 4
Ol 995 S pobal Conl S B oS (o0 S5 )8 ity
Al 9095 Slad la Sy Jdo 4 Joene jo-bts Aty
03 (6,5YL o9 L Ladiges L aas o o5l Lo yg 2SIl
P eSas T oo el atlg oo (S5 L (e (slody ) g
el gl g3 U 1L Ut LS glins 4y e Sag )T g s
b g oals (5315 1 ¢80 1 gl (6 yuSojlail o] B a e o aS
Uas o |y s e Sl (8o 5 0l g0 929 il
Slowl deels g ars co ialS ) JSin ! )8 Gidigs S
S Sy Sgdi oo it S L g LS (g0 gl
S 00 8 allui il C gl Ay iged I Cdadlre ,ogdle
Or 9 (S0 ol Ly (S5l ol e 9 08 o
g oo S35 ) Sibgy eOmizeed 0SS (S sl (il
@@Bilol bl g la)lad ol jo w5 )l Graldl el
B sLad algioe Lowy )5 30 ()8 gy 0g-b btz
S9) biges ;SESBS g jgi el 9 05 1) Laie ol
Sly—s 5 sloyd5L (sLadiges 10 039t (g ol dgd S
Sl Canl i pdicanl Sl S )

%5 s (2O —Sg Sl o8 Jlg )98 5 ()5 medle
5 9lg0 pyle 10 oS sl yarly o5 lyash 25 go oalit ]
Bl sl ity 9 3L slaphd colw (lp (55 wg S
YL codla s JJo an Jlg 0,98 .0 ,5 oo )|, 8 ool il 5,5
Sl (g Wgd oS Zodgds pglal U ad s ojlal g >
Sy s iz 255 agal Ginlel 59 2 (ke ;b
A7) IS8 sl cnlie g g s gy O3 cnalie
Slasr mdydllasil s S5 lapld Jloe ;58 S g5
S Ry S polie (SSle slaiaS L s ol o as
Ll (S pSI sloan il ol o gl ol ;s e
Ol (U laca ] l g0 (s Seslin g ysd
@553,5ee slatalojl 1o ( Sy 45 0l Ly oSl

TEM U (5,10 2 2 9005 53 00liiuwl 3 )90 gLy )5 .

TEM L 5,15 0 pgad 0] )3 50 Sl ola)lpl Lagy )5

cbos s gl o o nsal gl ) Loaiges aS i
PR L 58 sla 5l Loy 5 Jsone joboas sl o0 4S5
ol dsged oS Wb oo Sl ol sla Sy L slgs

Do o ) ;88 (5,10 peai g g Sl g Hee

TEM laas )5 sla S5 .

oz I TEM slass )5 ¢ Joone jgbas to0ud jlaw Slgo

a5 ol as asls (603 4y pasie la S olsw ol
;.\..S‘SAQBJJLA uol_‘> .‘a)‘)_..u)o oolaz_ul 6‘)_v ‘)

Lho).é_’> djl_‘> Lﬁm; an_,oM )5_I0<L' Z\.\—?; )Lﬂ.‘}l—u)

ol 00,8 e 8 L] o Ladises a5 i we  lo e by

Wil Sglae po b S g ojlasl LLad 5l aisles co Lo o

TR

E55 il e slan S T e slawy S
Syl Lol esliiul jo 6 mddbllanl 5 s lnl,
Sl 035U slooyi L g calidee glaculins ;5 5 009
S b (V) P50 s o yiws j0 G lisee Ol
mwloads ooy LS o 0 )§ SO

L=

o & 55 S (S b () S

Sl o iy (oMb slany 5 ML slaws ,§
ool sl S g amy lalllas gl o3sgas 5 YU cdo Ly
S g 2 bl olst s Ml slawy 59 oo
s o 1 (6 y5ieninS Uy oyl Lntiged Ly Jalss
Cuaglia Jds 0 5 55 cnl P opilge slpay 5

]
).
%
k)
=
8
)
3

www.lJLK.ir

—=
-6




]
).
%
kN
=
=
)
3

www.lJLK.ir

—t
&

8 il oolodds w VEE )l w Voplasd w @3 5uw Juw Y

g5 oml ol Al Slaity L L g oo i b
OBl (S5 (i e Ly a8 058 o0 Sl glasgSas 0y S
L ol 5 S50 slajlisbn L (mladiges 5l )l g
4 Wlgie Ol 4y il (o5 50 crizpen WS oal b
D5 S SeS ) gl (0> 5O el Sl S 35t
1545 05 platali g 53U At Sy 4y ap g ynlls )
gloojlail g S5 Ly lalad i wsends 5 ) sla )l o
Sl glasgSay ISl (6,95 bl (plasles S oloul gl ae
iy g 005 b g 550 O 5l mlagion 45
St ol b e laitdy 5 U sleat 6l Koo
b O ygmody &S Sl 00,55 5 L ouSTy,y Slllaa b
Ot (V) JS) Wloads 00 8 0y b o oSS
O3 b (P19 (59, wlgh Ladiges a5 09 oo el (ST
Sk (Jl e 50 9 850 8 @Y 5 Gow 5l ol S
Jgene sobts (ad 0 5wl 08 i 55 (S (o
slr Y Ul pa b og-dige 0dls (adyy 08 5l slY b
b 39ty Sl S o 5 39 (s (9 iUl (510 g

, e

s 15 SO 5 S5 glod (Y S

ol 2,5 bl g Sig .

o 3 Jyonn st o (slo 5 1S iin 5 L
S aYlas aigd oo sl 0 Soe (Lo a b aSd
b sl Sin Lol placwload oa b 0,5
S L sleo o & ygoay a8 slad wia aS coulonds
p=2l,8 1) Ladiges ;g onnlin Sl She ol sl oo
ST

5 S50 Gidgy s anipgal oy S Sl sy
GrmS 3ol ;50 sy T L auslae 1o maod 0y )5 (Siio
.bj_ma .)L’}u‘ Lbc\.vj.o.a )_val..a; olfdib )\b J)l—a—?" L»

2 Jyere jobody (o sloas 5 1 S § oo )5
Lacrsiyn dadsba ol (s sladiges I (5)]0 0 90

lacSas,l als as esle () (rrizpas sl s (3925
pobas 1o 3uei oloml 5l g 0sg0d oS Layg nSl [ SaSTy, 4
S o0 S S ol (959 S

Ol 3l ot 9 2t S 5l e 905 daolStalol 5l (o5 5
S ST Sz e 0ols )8 (T () Jls08 Sty
Sl s JB g 0392 99290 5L 50 Jlgs 98 2t (Il

ghw 0 s M ey Jdo an (oS slaitg o
s ol sle coul i 5y olyd eludlals any Sl oy )5
S8 Sl by Cl Fowlie &35 50 sladiges sl
a5l 45 wgb oo oaliiwl () sLadiged sl i
@ Ladiges (2l 59 lo)98 Cdliod 5 0 lo (6 ,5Vb cnl S
Ll )5 S

90398 Siudigy b (oo 8,5 b (595 w9y (V) S

ERPTRRE

Sl 1 )0 457 0,00 9529 5 (Giymenndi 3l (5,500 €95

PR PP ISV RN PRNEEL gued R UITRr oy
Sgigo gmme shite (ol gl Lo 5 glyl 517 Hsa
ooy ,F cadly s wiloass b ols clasy 5 ol as
25 S b b (b Sl ceg (s g (o
sz bl nlply a il Tz slosls e aSiyl & i
S b e (Jlie Doty oz elslyy suaiws |
b Sly ol 5l So e (5, 9l oo aS s 0k
P sla Sy Jds a baay 5 ol gt ais L (55-9)
955 SlaogSny Sa aiile iz gladis) y0 09>

..\)HGA oola_wl b‘yo r:j_l.c 9 \)‘Hyl) EGA—MA)

d )5 .

yobas a5 CC Wl TEM slaws 5 elssl 5l S ad 0 S
S diged la)] o a8 clons (>l (69 l5—0 (sl 05




an Lo »
G‘).l’ @ML@}‘ uu.;‘ 8 il oolodds w VEE )l m Voplod w @B 5umw Jw

Iy OBl sl e sy iz did (g S b 2 U
Slaab wos lae 0,5 Lol U i 45 aas o0

TEM GgSassSen 15 oo 455 S5 e 51 6 g (F) S

o2 0,5 Gl g Sig .

boyi> s (Hgo 0 515 )7 o ya> 0929
elasls 18008 55 10 0 edas jpbayaS coul S
Freded b 555 slaaiges (3ls )18 (gl ailes oo Loy
il ccwlio Wyl g i glad as sl as
Sl S oy (o 00 )5 aiilen (oS gy
Ohmiigy (ol Wl oaudigy ) SHLAY G 5l e
50355 e 4 5l il < Loy 5501 L5 s e o]
slow 5155532 GLadiges |y b Sl
Loy 55 sbal a5 (mladised sl m (o5 jobar (oo
u_.wl.a.a ‘..\_s)la 6‘0.\.~7L:.: )L>L.u 9 dLv.:‘ J}_AJ.A).».C )9_‘94.:
L 6,5 sl bzl svalin o (Jlie lgueds o wn

il el gl 33 aolei co (Hev 0 )T (S o 0lge

RPNV,

P55y Sen b ) gl gl cnlio 0y 5 LSl o
Sl agy )5 gloil ol sladgls calid (s y50e (g 2SI
9 s o 5 e (il 53005 0 95 93 231 (Slodg
S Sha 9 s Llu a4 aiws plaS o a5 s Jga
ol damlie iloas >y ol slod )5 (gl g5 i3
PETL L oS SeoS (S tmghy 4wl oo 9 5 g5 50
S Ol |, 355 gLadigas (gl comilio 43T (6t iy
sloace 1o )5 90 ol e odS slasgles caslol yo

ol ) i
b mbogie jlosas jgbay cd slooy 5 Lo yam

S Saiton s ol [ g o o0liial L ywg i 3

B an S ) S b (G sladised L aS (oo
e JSb S () eal e 50 9 95K

s st o) gnts 5 5y g Sl 5 S

LT s 4S5 wigdh o 425 YU caS Ly S olyo 5

SaS o priyiillan! ol aims o s s ppdycillas]

g S So 55 ooliil 5 JLiSl (o 5 o L 05 o

45““:’." "\'.’.)f LSLb")'.’)lS .

@lanS ol ol iamad 9,5 aleg 55 5 o5 3L
bl Sadiged 5l 610 ngai 5 (5,048 sl ilie
Bl s am o e ol el 00,5 Jnud (ubws
oo alizie slaojsm 10 (ol g j0 ¥ nj cdle
2 Ol oo )lS Gmets S| (F 0yl loo S 0 )8
Sl o )be 93l ygld g (G sloagiagh
odslive (gl 1 S 9 (mwlcdiians j OlaIlao
LocnSgn 9 Lagwgng Lo S asile (g slo)lizlo
S olss 5 D356 51 6)ls gl (sl 9lis 59l
Ll

SR WS .

3l dsmere jeba) (o508 Sy SO et g 5

Y SO L ol ahwas e Olb b IS8 (e i
oddr Jlyy8 Lo ()5 wile ol oy 5l SHLS
Sedge odalin (F) JS& 0 a5 jebole coubas
loghg 5l plaie (SISt 3929 ((Hga 00 5 510 (g
loghow ol ol plainty ¥ (ml ) Leoyi> Ly
)9y g s ojlaslen 5 SO Glojmls Joene j5-b
el dilond a0 S mha sl 0 S S 1eS
oS 59 oo el plate Ll ol ol B glaopls
Lapl SLbl =5 g9, L baglismw 09,0 aiilyy Ladiges
) Ladiges 5l sl pgas Ol lagl g 0 1050 ] 8
el 4 g0 (nl g aiiS (oo ol B AV ;a5 e Ols
Lol g had 0 o SeaS ol S il3il g LacSas)]
Sl S (Hsp 00 5 g9 4 at Lagl o 4ol
Fogili o0 aiz 0390t ;3 Jgeme jo-boas Lol il glie

]
).
%
k)
=
=
)
3

www.lJLK.ir

—
Ay




S5 (o0 i 1) TEM .y gl S oy )5 ol digS

www.lJLK.ir

—
<

i
£Q iy oolodh w VEE g w Volosd a3 pumn Juo JRISCLIPE] O] PR IRVE)

a5 el .

S5 pgal Sl pdine Glaghyw hls i Hen
o sLatiges I ks

L slaaiges sl a5 planels 5555 5551 i o
el i el o YU cldlb

oo 0 )ludl .

Bogi 0 aS o ¥er LgVer Yoo a il golacl

slooyi> by Laals slas ;0L gy o0 )04 Loy 5
ol ez o aiwn w0 S mhw jl e e m il po j0 4SS
Loyl oslasl g yiion Ladils slasy oy il 5YL sue
a ¥ Gioasle iVl e L (oo 5ol 5SS
S 58 St (bl el 5SS o3l b
WS (oo (5 =S ol Lol oLl Sl g asjls iyl sladiges
Sl Son g Cml Fogasme o] jo as Hlae ( Jolie jo Ll
D9t 5 )letS 6,0 p gl Sl cnlio b G529
G Yo e aiile il e L ol 5 1 Jlie 49
S F g dd Glae a5 an 55k 5 55 ) (laals
Sl ois LagT (55, adgad (5,0 (g 0 oo ol 8
(Omlply sl hlets ( SHL Sl b S oSl
50l ojlalbsed gg5 an azg L asl (e ool olsdl

B yS Sy5me S0 pgas L

200 mesh 300 mesh

400 mesh

2%1 mm

ilize s b (2o 5 &1 bt ye slag b () JSi

o3l Loyl 4y a5 wiloass LSt oasST s g SarsS (Lo i
s Sl s g )b sladiges 51 L aas oo
S 55 )5 sloo i sl (s glaoy 5 S, b
Sl Faees by 55 )5 sladiges slm 4

5 elilen) ) St o Loy 5 Lo )8
oS Jb o wigds oo colaiwl s 9 S5U sloadiges 51—
3 5 i ki 5 e i o iy Npa sLawy 5
g0 )5 an s le i glad a4

5o Sl S Her slany F 1 =8 wlax i
Fomlio i)ls ()5 5l 5 Spets Gidg 4l &5 a2
5 5 S5L sloadige glm cud Glooy T a5 I o il
1 s e 0y Shes S b la sl

S ol jo S8 ol .

Py S L )l g im0 S Al i
ol Gl 5 (3 laShs 4 axs «She (9
kel G S o g a0 5 e o olsdl ol (5,59,
03,5 (5 7Sl Aiges Ay ol 5| Wl e AL 03,J3F o
il e ans G581, s a3 Ll
e o3l g o JUSLw (g 9 ey S A iz wile
€5 Ll Slaz i cpl 31 S5 pe il i Clsail ol o
SoulS IS caalsl o omil Smlen Liolel Goe § abges
slonds 5 e caslin 0y F Ll gl

W )5 e .

mlbin 4035 [y 8 50 4y (90 5 o Sl o
tsrges Gloo )l i sl

Gl cwlie (il oS ol g pglie Mb
o gylnl aseils L (Soddl an el sladiges

Sl cmlio YL slabos ol o pglde ioyandgo
e I S S

Q)5 Gibg £9

Sl clio cogm gbla, YU ol s )5
(s Olyde il Ly Home slodiges

Sy SBAiged (6l el « S50 g Bla 1lg0 598
s le b

9 ol 19 12 sLilhe oS 5 1 )l9—0 598 (59 (i S




an o .
RUTLIE R PR BINAE 14 ol oloib o V&€ ol o ) oslads w a3 jum Jlus

=l sl S8 o g B e 3T g e
oz 3l eolil a3l 451 (g y5ee g Sl S asg S
izl glacSas)l syl ccl Jyore j5bay (laay 5
(Sl sleng JSb an coul (Sen a5 055 0 paglal ;o
oS, | gl g ol Bl i g L5 >l Ly Laas
oS 5 00,5 yhgd e |y diges cadly Sledbl ailgs o
yodle ams Lis caiiSol 68 > Ly Jlgds 1) Laosls
L es¥ olanl g plss conl (Ko S 2 sl 5 o
(8,10 ppaal L gilwoslel 01,8 >y g s il an il
DN s g Jole w055 45 Wiy h Fapscenl Lz
oS L sboawy 5 sl eslaiwl (ol ply 09 woalys i
Canglio g i Ll woslgiSy Jide olls a5 YU
5 B=Bs oly yuglal 0 ,9] Cwoay gl e 815
S8 G Sae g an el ol il (6590 Olisebl LB
@5 See slafelos )0 (IS8T LB gl b S o
slocsSas,! 51 ol ollosl 5l aal ails 04>

WS S ol s g

NIJENCHFT S |

SIS 51 S TEM slaay 5 51 eolewl g olsesl lag o

05 94y s‘_tb‘_j g5’>;'a_w w_,.uy Ceodw d_dd )y R
2 S G b cplEel lgey88 L ()5 sladY
;wéwi d_s;).é S99 )_lcu )l ..\_1; C.'a_..a cosle_wl )I
Dy (o) )“’CB—" L g;)l" ‘g;°)55‘5)5 a—le
oz o jiiis a5 > 0 gl dged S i Ly
b o (6 puRaiiz by |y (6,10, guas =l ca s
o e 1eiSs gl idigy by )5 5l eolaiul aes 1,3
s dboel 1l 5 380 bt an (oliws gl suls Jslss
Ol St b slony 5 il (5550 (S9SN o gSg S

45 Sl olya g 956 pgle o 4yt slaly, 5l (5o 69 (H9 S LSy Sea L (5)lo g \g'
e diile i lisee sla iz b Loy 5 .0l Kiws 0y,8 el olsuil 4 oy 0> U o gl cas ‘1

‘_,i:g.uﬂ Lyl b g aiged ggiandzg ool as asyls  olacasgase g Llie ploS 2 (00, 5 odge Sb

1 0ol 1 o5id JHB a5 5 rslin Cmad Sl (o sLmiy el 3o iy s
S lw (b izmen Eil (69,22 5l L 25 b (B3 ESg cpslal SndeS Sote sl Ll ea )l
el 3 )5 e Ly iy 8 (slocizas 31 il 55 (5SS (o 5 s gL ale) sy 5
e L 05 plowl poal zods a5l 5 alesl ol asigad g5 el anl clio o 5 Ll
g TEM (5,08 o 3l glocd, iy 4o azg L ool cewon o Sas,l 5 J=olo JBlas L mols

oo Gl By ol (=D g S wilgioe ead aie slaitg L e slaw S

1. Transmission Electron Microscope
. Grid

. Copper Grids

. Gold Grids

. Molybdenum Grids

. Artifact

. Formvar

. Lacey

O 0 9 N »n bW

. Holey

4 =ova

]
).
%
k)
=
8
)
3

www.lJLK.ir

—
>




. e libag
£Q iy oolodh w VEE g w Volosd a3 pumn Juo JRISCLIPE] O] PR IRVE)

oy
Tk 9

olZily 31 gllie 5 digas ang olfitlojl uliis 5.
Slaizg g pale axly oDl o5l

*Behrooz.paranj@iau.ir

VEF/ YV sl s g
VEELYIY e s gl

50 g 0318 e cilitee (6308 (5T (slapin (3,5 glie 13 S5, gl Glacd o 8,05 w4 caalllan o]
S gz 4 Camand YU ol b old a0l S o Jodoss Laails (g il ) S8 g ol jiS 090 jo |, Loyl
rmimed S o peal B ) il sl Sy 5 ese o)l KaT sl ¢ oo S 5 Ol g bty gh
Fimcinds g WSOl g5 (65,01 (S rwcinb plol ( A3l xbaw a0Y LSCi5 g S5, gl o el 5 s
sl 23 el s Lozl o J3las ol (g0 Ladigel 59y ool 550 @s—edsb Al

Ol 008 cail Gtom L sl g0 10 () palal cpinss Ll 4 g 05l SYeb glailu «pglas 0 S5, 5l ool ‘3
psona a5 Lo T 5115 w2513 25 (ol o255 5l 5l e it 5 o5 il (Wl atn Lo v S [
W3Sl Fad o 4 g5k g eske Cilpe 4 () polal S (i (550 ppgal ()9l S8 i L 0jg el gn ouile B
Q90,0 Sl anie () polai jleslaiul wigd oo #3959 ad Jloond Ojg0as a5 ola 555 10 uioren (Cawlosls
e (S Sy diee ;o ol dn 38 1 lies I)e gl slaasius (8 ) polal Gl ez g ol bl jlactl LB oo,
)dds‘sjb)ofw‘o‘*wb%Moﬁ.gd}ﬁmsbjmwkéjbwQJOLBLQ&ULMA‘MASW‘QQQJ &b
S8 e 09 o 02)8 58,80 g F00 1S il o 4y (6 ey Sl Ll Sl g 0 )lad 3929 Sudgazme (puiz LSS ool
Srias 5 0l (loosiiS gl b @Blge yiiy ;3 oS it JliSlajy ) 5| ola S siletinz p 4 B (S Sellie 0 (S gl
S el S b b sleails aules o g &l ol il ol (6 S Tz 4y Cod 0B o0 (o) i odmline b8 o lasten|
(3twolol Ll 5 o s 5 8 i Dl 41 Ky Lo oo el rogdle imo i gy sy T ez LT ol
S g ot Sl $380 Sl sl aied )l )l g T (Sas oal & il ol s 5 il s
Slas (61 b5 (5, g sl oloee Sl 0929 b i 25 o0 ] B o0liital g0 (SIS glle 1503 poboas 55 (S gl slas,
oot ol a5 Ll 580 S pylis 5 s o] LT 5 8lind e g czily dnangs o] g 316 51 (oguma
(st B g ool o3 4y Sy el a5 & g iUl b (6 pgtbosé gy 4 ol b 99 41 olsisa | L Jloxe
58 6550 g S slaJslore ()T progdle S (5500l S5, 1) G5y () il (gl 3,08 o Jsloms (il 00 (S
350 0l 3T 5 poiasll gus) 2 (sl i o Jslome S s (ol g o sl il (gl Jslowo ofsie b 45 030 052
S (oo Lol (coten 2 330 al (6 )9k SBL (a9 (5 LS Ly Slalllas 53 9 03 S o0 )13 ooliiu
loaY ol )l S5 Ky 5 b Gliioge, alaz s 052y IS slaaY sl (sl 55 5,50 slags,
tia) y55 10 gy Lol oS 5,5 o 5 ooliad 350 i lusis ) 2 y3 4 S slomyl gl e (gloSs, aniles

www.lJLK.ir

IV ol aal33l 1 oy mgdg g o ¢ a3 D 599 51 650,00 b g Sgres oaalins i,

—t
0




an liliad »
O‘).j” @M‘&}‘ uM.;‘ 8 il oolodds w VEE )l m Voplod w @B 5umw Jw

09— Ol ) (2Se 8 5k glalsle L ol I8
W&J) Lol \)5_44 R o)_i))b )5_:)‘ OJLD.»_wllaC‘
yoba a0l dgel (S5, edalin gl 0gb ed cunlie
S, e oS yd DIl (o5 e D90 o
Th ) o9y e 595 50 45 (el e L Ol
i, ST oged gl S oo o] K A las aY SO
Wil S Jloasl (S, wlSasl syl sly slanY o>
SeS Ll g o) o5 ) ey L1, S, Olssise
o8 k3 U Ty amio a5 elas S5, 3kt SO

[\] u\.»_m.‘>r.i O gl nb5_..':4‘50 od_z.nb )_».v \\CJs‘ A_JJ.A

B el S 3l solisiwl L yloatisls SLIT sy, :(F) JS—is
N Lol

Sy Mg sle e slere, O
5 e Sl aaw S5 Gl ol s sl o b
=l Sl (o3 slapinw ;o b S5 saalin
9, il P o Lyl 5l Sl slaas bad s
Mo (Jlie flgieas oo oo lis 095 5l awaw 5l 8 4
@laa )0l 5 iy oo a4 05 Gidsy pSim 50 e
i Sl g (i) 6, 5l Bl |, Sl ol
oo g b OB o ol 05 Sl slediged Lo0lo
S5, (V) JS8) 29D ge odmline (505 asna 95 05 50
a9 dibe w5595 Loty jlesliinl L lss o |,
Sl 25555 (1) JS2) 0523k Jsi o((V) JSo) S
Sy, e oy ((F) Jsei) T ol sl

PRUPS N YK SEUIN RPN < S PN IUPIR VR § [ T2 WS RETL § By

D sS,6

S plal O

Ol |y s 518 liar gl esliwl gl 51 Sy adsi (sl wilyi oo a8 w I ogg (s 2SIl gl slad e 5l (5 5
S5 Y alin sl Jslne L 05 Gy no b cageinagl] (sladiges S plasl 05 oaalin -y dine 555 Lo g (5 5e oSS
95 3 &l 3l drole lwo iz sloml cel (g ol Ngbsod oaliine (55, S gm0t gy e )3 1§ S (ool Sl
@ b aio So (59,5 a8lEl & 50,0 g s 5 ol Sjgot 05 M o ) OlsSee | Laadls Sl 09 oo el
oA 398 paiagll slaails Ll 0,5 Kol sl 1) S plasl 5l slasges () JSi 09— online (K5, & jg0ds o 55,
ISP IR SN Y

3
K]
2
4
i
9
k]
9
3
3
"O
3
3
k]
9
3
X
2
"

www.lJLK.ir

.




3
K]
2
4
i
9
k]
9
3
3
"O
3
3
K]
9
_:3
X
2
"

www.lJLK.ir

.

edle il L] Caid an (dws Oygod JSlas
3y sk eSSl b leea LaaY o
bdyk S o Ol omlple S e
SIS At a5 g ge Syl (55 edga e L 1y (o
Sy 2olal oSl Sy eSS 5l oy il S
F1 g vy Bolal 65l 6 Tz il asls
So sl alsls vgmg Ladils o LK) 5l SO0 b
gl slodsbee SlaS 5 o)l g2y oz Sz
Sslwoslel Lawloasl () L (V) o )lets Joloz jo &5,
Loamlio ;o (55 slagts) sl eslainl sl asses
sloay 1) il ;g 0ol seas 5 ol sla s,
pa0lodl slacel a7 Sl ] &y 0w ail ad)
A ol ciloais B, by aS g5lweslel 51 ib
2y Jlod g anizs ) e gleslel Il o
prastie So vy (2l do wlg o g Sl 5L 055
@l ] ot clie Sligas U oS8T 81 Sl
oy an g3l cglwoslel s o yig A oliwo
et (g 7S]

shay as w s byl o5, 7l e e o il
Ol i oo sy diged b 1o |y M gaily s SIS
by S, sleoauSgl o goabaislils olaica Ladd e
Iy s A as)lsly 05 o gesls (Jsane jo-bots 5 29—

5 & sladme ompopliy Nlaly o e s
oy oo 5 o Olilgags 5l ool L) soilyu
V) 5 (V) Jslaz) asols aewgs Y\p.._.»L..,

Yoo U1

I 55 0 b ok gl (A paimagtl Jlisliy; 28 JSCi

0S5 &0
6l okl slacsme Ly a5 s 5l syl
o 3)lye iy )0 b gl Ladile; e g5l ]
Laailo)w 51 =YL aojs Lo daals) o plod sl
LSl 55, slagl (s ol L asimo e s |
Sl ey S (oo )BT S5 el 1) 4l
Sl gl Jybne S oy il sasbiss L
Cde 4 S o a1 Lagligs 5 Laasls; e 5l —ise
Laasls g,5o3lail Lo oslgs sla)ly slajw 952>y
O S 1y el g s )l (s O j90a
on3b (6 Fojlusl ;0 9ol (ceg3) (molge g als sle e
Gobalun, ;0 o ol b s ool (05 a8 8
(molss sleje sl sl gilulae wan (S5, gl aS

DI o5 1 y20:()) Jgu

oolaiw! é)‘}o 9 ag.kfb

80 ¥ jlade diiog 15 5abbge oy @
i 55, ST 6 5 S Slos¥s (az 531, S la g o b slagls ©

Dilese patie | 3 Galar @

ooleT oyl ;5 a5 oty gloal Jolomo 51 2 Lo ©

Cewloads

R . )
Gataa] jlows Lol 098 S5 wlgi o0 55 W 5B) wledoo (S5, 1 @ip o Lu 56 @ ol Sl e 05V @ -
sloige ez |y o lasldl 5 55, @
i3 A (lade diios 15 9abge o @ toouds oole] ey 5l Joloe 51 i Lo O+ @ ¥y ol5
(D)

Wl oo S5,y 1 o 5iKie glaoYedy ald iy o ] 56 @

ey Codlge e p)50 @

880 A lade diig 15 5abge oy @

S oo S5,y 1y bige 5 550 slaslIT @

tods oole] ey 5l Jaloe 51 i Lo O+ @
ol ke Yoo (M)l
roly Sy oo 5V @

-0y g_;l O 2o uLnJ5....a5..4 J| 03 &L..u' J5l:>u sous oole! o )l JSl:’u 3



an liliad »
O‘).j” @M‘&}‘ uM.;‘ 8 il oolodds w VEE )l m Voplod w @B 5umw Jw

i) PN EIRCON- POV TP S JRR VN SUVOW PV PR TN JURPITIN JPPRIL S I PRES

Ol s @il slaoYss (ol ol @
a il £ o lade aiinn 15 9abge Lo @

Al S gy (e 355 £9,0 (S B o T ol 4 @

el S5, B

hol Jslxo

£ Sl el il e 7 @

¢ o) Lo oSV @ _
proliy Codlgus lie 05 -‘.—’l)";'.‘."gsL.‘."q'\f.

Al A lade andoy 15 0abss Loy @

255 55 (Kot By 5o Sl yige @

1) pely Codlgm oo @S¢IV = ) @ | 1Sy S0l m S Lo Y- @
(ke o3 S35 slasysd A

Sl ey Codlgs oo @50/ - /Y @ TV asyolics porisal o S YE® |y
(il 5 (b o3 K35 slaoYgs

Sl pglie 5 (S0 4 pslie slasll sl @
Do Aol S5y yiion zady sl Wlgi oo o Codlen @

HE VRVINLA W I pToS S
fg,j ),.:JL;AA Aev @ Y
A jslin pougel 0,5 FA ©

iy Codlgu e p,5 Al - Y0 @
AASURVIRCHIETPRR 2 7SR P

5,1 pglie g (50,55 4 pylie slajlIT sl @

a b VAL lade aiioy g ,9abge o @

g aBlol aislgl co SO Sgupn Hskaieas bl slge @

ey Codlgu o p)5 < IA = IV € | S0 ol i) e B @
AAPH ETARN JURCINC R VIR ol e $ee @

Yo - W e
ol e s e ol porigel o500 @

)l 4 pglie 5 oigd gl o slasll gl @

g adlal ailg o S5 g Heliiedy ol slge ©

tolly Sl glie @5 A — /Y O oS5 00 IS anl md Lo B0 @
)l s el w IS o SV — @ sgi).‘;.:_lél.,.nau. ¥
e S e SN @ S ysbher poiisel o500 @

00— ! g ool (=i yua s gladils jlslwy (A
D Laly By Ly

(V) 5 (8) Sl JS) (M) L5 (1) o)lets oIS gl sl jxe
=5 5 Ak 90 e () o) Lol sladd e 5l (S s
iloass 4l pealty Copily o slie 5 puoces Slils s |
el anly Glasldl elssl 00,5 &l sl Lol (ol o
glite glackle Jols af s o ssliiul lacs e
RECHV PO ECOW I RS PR U TN S X VIRV LV
G jglateds Lacs me S 5 p0 Sglds o) ((R) JS)
2 S gl ekl leaig s Lol alse ol L

Bybes a8F 5 Ay (SISl

) =2 TN ) oIS 5y by o g1 g 35415 532032 34 593 b 455 Ly 1Y) S

3
K]
2
4
i
9
k]
9
3
3
"O
3
3
k]
9
_:3
X
2
"

IJLK.ir

www.




3
K]
2
4
i
9
k]
9
3
3
"O
3
3
K]
9
_:3
X
2
"

www.lJLK.ir

" Salilyas a0l o (2 Lo e o izren Lal
@l 0525 b S g sloml ) ol ins ST ol S 45
el Zl slacd e ailaid S5, 8 oolaiwl o590 0L 5 Lyl g
coo¥sd (g3l 5 (0,8 o5 slasYgh ooz (gl (Selils s
ISi) g o oolaiwl 35 ,le S5 ans slasYsd g il
aS 0l gy solasl ) gl Bire g0 bl yizren (V)
Sy b 5 (V1) JS2) ™ pgnesl ailyas 51 (mloar¥ o 0l5
sl Lol s LasYss sl 55, 1, (OF) JS8) Vo
@BSl20 b Byre 93 (il A Az ST 0es Sy (s
LMLl 5 0393 Ladgas s T 51 ookl Lol el ol ;o2
DCE) 5 (%) Jghas) ams oo 4] goiais sl 5,5l

D oo gl (Soold g

L ou gl (mSly 90 (33 K5y oY gd j0 Gy sl w4 :(]) JS=i
1] Lalpy & o

o 6l sl Oliee 1 Ladhme ol
Sl o5 5 oS sleo¥sd depar jo coule
)‘ u_i_a)do)ls du._w‘ 65[) C‘ L_gL_{bd)_t.a o,_f oolaz_wl
Ji“‘)u)" u_§_>) (51_%)3!9.'9 6‘4—;“5 GLQ)L';:}[_N 6}—:"1“5‘;)
51 i saliwl e LS abl ¢ UKL anl slaslT () +)
2l S a5 ciulond solitul ol i Lis Voo 3 08
sloul o¥g8 5 ool ol ahe g slazel B (ool 55,
TN G s ) JSs) oS

dadlg—w Wl LFIP 050 K55 0¥ 98 03,0 e )l Lw 5 (1Y) Js—is
D euis gl puools

D 51 s adl g o b oo 1 e 5515 i SL Loy (VF) JSC

e g olo UYL ol 8Y g8 0 3 )M j9— s Law iy : (1Y) S
D] oo Ve oo



an liliad »
O‘).j” @M‘&}‘ uM.;‘ 8 il oolodds w VEE )l m Voplod w @B 5umw Jw

D] bl (Sooldd g sl (Lo y2o :(Y) Jgur

)10 58 sloo¥ss (s3ldl g (co)S slaoVed (oyal (o ol @ ol gl deo Ve @
FUY jlax) o,)a Jelre ) td 5o conl a4 8o ¥ jlade aiing (5 5aboe Loy @ froliy Codlgw olie p 5V @ \
Dol dls ) 490 (sl Seold g a0, 5V @
] Sl Voo @ %
g oolaiwl iy e b Ll (V) (0, 8 ym0 aiilen @ fomly Codlow oo p 57 @ Y 4
9
A IR P 3
398 oolaiwl s ey b Lol (V) 230, B pmo wilon © CoTTT )
tomwly Codlgw Sl p S Y @ Y Y
Al e e ain s 5abod Loy © ' 4
Sealigs a0, S Y @ =
ol .. e )
(ol il e ) 3
298 o0 o0liiul 5%ie (ol = I3l — (5 S5 slasVed sl @ el Codlpe Sl p ST O . 2
B ¥ e atciy isgabed olo; @ tSalilgus sl 5V @ “%5
Syl pgigel 0,5 V010 @ l__?‘
3
2
3,
D Wl a0 Ak g 9 9200l dndgus Lo y20 :(F) Jgur ;
2
5
. . s 3
0 ools plas cui 5 Al olge s 8 5 (LSl (5 ST) slasYgd 5 SV el (ol © )
ol 5yl ;0 5 0,5 il az 0 Vo slood jo el YF oo 4 | oole] Jaloo asles J> ol g LoV @ 7"1‘;
- Yoo
aled il 1) ol 51 e 8l Ve o oolaial 51 L8 oo J1 3 G605 XS, ¢l m e Oladguss o 5 YF @
A\
Al A BV g gaboe oley @ S S dpl S Y @
iy
Syt e Olog Leaglise 5o (Ran L a8 Sy e Bl B LY Slas desVsd sl @ apmaslS
P T P - . . - 7 . ‘ﬂ“ _ &
(Ngdh oo (2l b i as )5 5 sloged auand (1 bg, 2L o5 PUPRNC SRVINTIPRK ) 78
@l b 58 Koy a1y a5l e B S 4 (g 9absiin i K slaoYsh sl © QS ol 4 peeolS bl b Slalgen 5l lsT o @
Wl el i (5 )9abst el puite Cujd S5, 0 jslice 53 0,5 S5 A ) diej g 05 Sge5 ool paools
S o Sloged 4 hilaie 0,8 1) baaalgw
iy wiilan 5 o 1, olge o 0ols SLid S 5 b aillas 1o sB5LIT 5 s (5l @
1, FCC aiej ¢ Jolme ;o (5,9abge 0SS b |y Lol Jalore .owmay loy o 4 oy ol e Veee @
Sl ) al gy e Slilgss 0,5 VY- @ [ s
Sk Vor o Co i @8 IV (0933l JUS b adsl gliaz 5 9Yed ol @ S Sl £ 5T O g
e . TY’ o e e
555 G555 25 o by 3llan gl 45 o b (5 p5abost b5 (53500 b olyap Jplons Mg ol 5 YY @
St oblgn 98,5 0uid (0T b S5 o5 el iigtiiom (o B idt iy 8

oY e g oy 5 aie; Loas gl Tl Ll S sleo¥sd sl gl 6l meedls spblyns B yne x
sonliie B 0,5 atpol ;ily )0 S Oy dy ey st 05 S lasYed izmes g Il slas¥ed 5L =
|y 1500 55, gl Byne 95 Laly ol yopdle g ainlys dmalie 58 el g0 Ly nig B Gy s (o35 g
35 Pl ge slacyg j ooliiwl anl 1 aS 3,8 b e 2k Lol n ool 0 ,Shes oy ails s B jne 3

o 35,08 bl o ol iloacds >lb TS s ol S5, 4 gaedls slajl Gl S5y (6l ilgi g g 0l
Dl \\0) JS_M:) KVeLY 6},@1&) S5 )9_104.3 L‘mﬁbé 59 |) Lgod (9, Q—.’.‘ B -0)—:5 )‘)—5 ool Sy9—0 L—“’éyﬁé JrpLvr-Em

—=
—




S F el gbaaiges gjlwoskol 13 ) Godd pro 5 K5y 3l ooliius! gla o)

www.lJLK.ir

—=
&

e ba
£Q iy oolodh w VEE g w Volosd a3 pumn Juo JRISCLIPE] O] PR IRVE)

b sl an &Sy o5 K slasVs o )
(ON) JSs) asles 65l S,

Byro b gl Sy 90 1y 3 S35 Y 9b 30 i |yl w3 5 :(VA) JS—
. s
AV TS TPRCE LN

ol 5 018 s 1) (K5, gl Lo e pa T S

Lodslme ol 0 )5 4y 055 slagiagy 5o 1, Lyl
J2) psiaddl slasldl (6500155 (6l 0,50 0z 5o
95 2 o alans, IS an (V) JS=) poilis L 5 (V1)
Sy, slajdl jbsle o oy S5, slonl )9

slonds LIS il 5 solal suss

S o oud gl (—ol890 (51518 (699 pmilivd jLS w3y (Vo) JS=io

1] so—is !

Lol Ly ool gl (6959 (=5 dm0y0 ) 0¥ g3 ;LS wi, :(10) JS—=i

D o ©lodge

Sge ol 1, (55, eaiSEl Jede Laly oy ioen
A8 o gy cmme Al slaslIl 5 ISl slesl]

(OV) JSi)

X
R AL b AT

D] (Sediinst 3 b ol gl sy i i oy yis Lo 5 :(07) JSus

DT S bl 00 g5 0 ol 532 g2 (OY) S

=R (K eaSEl slaylne (o

Wy Il o raazie g a5 500 552y
Sy Mg o S (e plyea ralal
ot Sl yold a S s S glaal ]y Heoxe s ]




o o -
RIS O BRNEE (4 il oolosh o V€ Slig = 1 oloshs

o3 3aam Jluw

il e Vo 18 oS IS s i e ¥ Job] 5] Lo
5 Syslier poigel 5 Ve Sligsl g p S 8,00 @
e Ve oat o iy e el 2,5 <10
o Ll az 10 Vo -V (slos ;o (auS oolaiwl ls )|
'fA[V.'.‘A—“" A.»_..MSB)M ‘a)f\ 9\‘VWL~‘ ul_.im);
‘QT).’;.:JGL.:.A\*' pmiles 6l m o..\_&c)Lol Sy b, 20 @
S5k posisel 0,5 Y 5 Jsbl 1 Lo YO
\- u_)T)».:JgsL:.AV‘ QA_».J}c Lg‘)JORNL Lfi;) u_éJ_&a.
039 demaS T i e Vo9 S0 9dl5n vl 1 (e
gl oo Hoabogl AR B Y-V v dn digad (Ao 0 Ve o lalé)
oot gl i3 L, S cdigas gl o gl Jslme opalle

slastdl o Tl U 55l ol @l Jsbe 5

lesT o posliw 3l (oS5 Tl 48 s ddo s pg—sinas)]
gl sl oo ) @l Jsdome (i 05 sboml eslaiul sl |,
e gal wloas slxy! o

£ 5 (V) JS8) oy (55

V] Canstonns g1 T2 1 8 yo s 45 o0 15 s cymndgn i Las 31 (YY) S

Jedoe (il 0,05 o )13 oolai sl 5 50 Lao¥ed Ll
9 Sl )_Jé.o L.,cm‘)!es PR )LS 6)‘“1&2 B 0)_454)
D@ Jgomz) 53w oo ol 1 Lajls gy S Sis Sl

D Gy 7 o Slasdgo Jokxo :(8) Jguo

(3,1 (6,50 b ) e

5 Sehed 90 (J 5 = 0,5 810 Y
(Y-YI0) ool Gl odats (sly (Lol Joloe a3 SO s ol 95530 1002 (510 @
Al FOF s pabst oy ©
sbel Jsloro 51 2l shos Ve v p 50 yysliey panisel 038 /) (595380 5 Gumsl (5 i 02,5 o5 slooYsd (sl @
Asl £ :g,9abge Lo @
ool e 5 dishon Voo 5 53 sk ogeina] 0,5 IF (38 L Wl o il 0,5 5 Lagice (slas¥yi (sl @
sl Fo-v-. :‘5)54.195.é L)L") L4

h—j;’e{;ﬂ-ﬂ""

P PRIPURVIRCARVIN PONPSK SR R

i 53903 355 9 a5 0ged (AL - 505 sl

FIO =X 350> 53 sl Gliee wela 5 9y yslin pouisel p,5 10 (35330 lasYh plas (sl @
Al Y = Ve 0absl (o) icn,S o5 slas¥sd sl ©

Al Qe = F0 x5 0abod Gloj i0nyS 9 Lamgte slasYss (sl @

v

= 0y ) gl slad e g S 5l eolaiwl YL 3] gty e dlin o)y caball)] sladises
DB o Hlits (Al d (60,84 pasie Sl by, s SO e 4 (5SS slaildl g ol s sy,
4 aS ladiges o i glaly 3l JolS g5l SaT o 1) Lads e ool (Ul zo—ogas Lo Jle ol
el 08,5 Joas STl o (o5 Slllas (gl vie jleus

Wilw oo pol B 1) Gl ol 5 aiS oo Lled Za—dg an |y jolie iolas S5 sleoaiSzl (pizen
oSl 55 eedob il (il b eSOl 95 (655 (SasSTy (recinl l (e s 45
09_“4 ral_’>ul OMC‘ ‘_guéajm C.E_m ‘_g}) p...n.._......n )5_lada c@L’>L\3 ‘5>LL:_..4 4_>y )‘ ‘fml.a J)‘l_o‘ bl_’>u‘ us..\_s

3
K]
2
4
i
9
k]
9
3
3
"O
3
3
k]
9
_:3
X
2
"

www.lJLK.ir

—
O




S F el gbaaiges gjlwoskol 13 ) Godd pro 5 K5y 3l ooliius! gla o)

www.lJLK.ir

—
<

" melas
£Q iy oolodh w VEE g w Volosd a3 pumn Juo JRISCLIPE] O] PR IRVE)

i s
1. Etch 25. CuCI2
2. Random 26. Hydrochloric acid (HCI)
3. Preferred 27. Sulfamic acid
4. Immersion 28. Cadmium Sulfide(CaS)
5. Electrolytically 29. Lead Sulfide(PbS)
6. Anodizing 30. Sodium thiosulfate pentahydrate(Na2S203-5H20)
7. Interference films 31. Citric acid
8. Vapor deposition 32. CdC12
9. Bright-field illumination 33. Lead acetate
10. Polarized light 34. Nital
11. Dark field 35. Molybdate
12. Differential interference contrast illumination 36. Nitric acid(HNo3)
13. Lambda plate 37. Selenic acid(H2SeO4)
14. First-order red filter 38. Lichtenegger
15. Barker’s reagent 39. Bloch
16. Epitaxially 40. Duplex Steel
17. Sulfide 41. Lichtenegger and Bloch 1)LB1(
18. Klemm 42. Weck
19. Beraha 43. AlCu2
20. Sodium Thiosulfate (Na2S203) 44. Lienard
21. Potassium Metabisulfite (K2S205) 45. Oak Ridge National Laboratory(ORNL)
22. Ammonium bifluoride (NH4FHF) 46. Sodium molybdate dehydrate (Na2MoO4-2H20)
23. Sodium sulfide (Na2S) 47. Potassium permanganate (KMnO4)
24. Tron (IIT) chloride hexahydrate (FeC13.6H20) 48. Sodium hydroxide (NaOH)

&l

[1] G. F. Vander Voort, Metallography: Principles and Practice, McGraw-Hill Book Co., NY, 1984 and ASM In-
ternational, Materials Park, Ohio, 1999.

[2] H.S. Yang, An Electrolytic Etching/Anodizing Method for Revealing the Microstructures of Common Alumi-
num Alloys, Pr.Metallogr., Vol 27, 1990, p 539.

[3] G.F. Vander Voort, Tint Etching, Met. Prog., Vol 127, (No. 4), March 1985, p 31.

[4] H. Klemm, Uses of Sodium Thiosulfate (Klemm’s Reagent) as an Etchant, Pr. Metallogr., Vol 5, April 1968, p
163. p 454

[5] E. Beraha, New Metallographic Reagents for Stainless Steel and Heat-Resisting Alloys, J. Iron Steel Inst. Jpn.,
Vol 204, March 1966, p 248.

[6] E. Beraha, Staining Metallographic Reagent for Detection of Phosphides, Carbides and Nitrides in Iron, Steel,
Tool Steels, Stainless Steel and Heat-Resisting Alloys, Pr. Metallogr., Vol 5, Sept 1968, p 501.

[7] E. Beraha, Staining Metallographic Reagents for Cast Iron, Steels, Tool Steels,Manganese Steels, and Ferritic
and Martensitic Stainless Steel, Pr. Metallogr., Vol 8,Sept 1971, p 547.

[8] E. Beraha, Metallographic Reagents Based on Molybdate Solutions, Pr. Metallogr., Vol 11, May 1974, p 271.

[9] P. Lichtenegger and R. Blo"ch, Colour Etching of High Alloy Steels, Pr. Metallogr., Vol 12, 1975, p 567.

[10] P. Lie'nard, Etching of Aluminium Alloys, Structure, Vol 8, June 1984, p 17-20.
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Acrylic Acid

Solution Polymerization
Suspension Polymerization
Glutaraldehyde

Poly Acrylic Acid (PAA)
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1. Artificial Intelligence (AI)

2. Machine Learning (ML)

3. Deep Learning (DL)

4. Transmission Electron Microscopy (TEM)
5. Nature Communications

6. Convolutional Neural Network (CNN)

7. Molybdenum disulfide (MOS2)

8. High-Angle Annular Dark-Field Scanning Transmis-
sion Electron Microscopy (HAADF-STEM)

9. Energy-Dispersive x-ray Spectroscopy (EDS)
10. Fast Fourier Transform (FFT)
11. Non-negative matrix factorization (NMF)

12. Principal component analysis (PCA)

20. Cryo Transmission Electron Microscopy (Cryo-TEM)
21. AlphaFold

22. DeepMind

23. Cryogenic electron microscopy (cryo-EM)

24. The Large Hadron Collider (LHC)

25. Block-matching and 3D filtering (BM3D)

26. Scanning Transmission Electron Microscopy
(STEM)

27. variational autoencoders (VAE)
28. Kullback-Leibler

29. Thermo Fisher Scientific

30. Metrios 6

31. AtomAlI

13.Pb 32. Scanning transmission electron microscopy (STEM)
14. Se 33. ATRIA Innovation
15.Cd 34. Atomic force microscopy (AFM)

16. Root Mean Square Deviation (RMSD)
17. Cerium(IV) oxide (CeO,)
18. Platinum (Pt)

) ewlidosls N

35. scanning electron microscope (SEM)
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Industrial Fields

Abstract

Artificial Intelligence (Al) techniques, particularly machine learning (ML) and deep learning
(DL), have found widespread application across various scientific disciplines due to their ability
to handle large datasets, identify complex patterns, and automate tasks that traditionally require
human expertise. These Al techniques are not limited to just image recognition but extend to
predictive modeling, data classification, and even optimization of experimental workflows.

The relevance of Al to scientific research is expanding rapidly, as it complements traditional
methodologies by offering faster, more accurate, and more scalable solutions. In this context,
Al's influence on scientific research spans multiple domains, from physics and chemistry to
biology and environmental science. The integration of Al in these fields has opened new frontiers
in problem-solving and discovery. One of the most promising applications of Al lies in its integration
with advanced imaging technologies such as Transmission Electron Microscopy (TEM). TEM
is an essential tool for industries involved in materials science, nanotechnology, semiconductor
manufacturing, and biomedical applications. However, the complexity and volume of data
produced by TEM instruments pose significant challenges in terms of data processing, image
interpretation, and decision-making. Such Al techniques that mentioned above and also Computer
Vision, are increasingly being leveraged to overcome these challenges, thereby enhancing the
effectiveness of TEM in industrial research
and development (R&D). In this article, we BRGAVILE
discuss several areas of scientific and industrial
research where Al is making an impact and Ar_tificial InteIIigenqe; Transmission Electron_

D . Microscopy; Machine Learning; Deep learning.
explore how these applications have direct
relevance to TEM.
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paTiTg\ of P\ Iyac}r.‘lllc acidy. Polyvmyl
alcohol.Polymer Superabsorbe

UsmglNeedI\eIess EIectr;ggplnnlng
hand In &/estlgawtlpn-.\of Effeot}lve Device
'Parameters on I~ts Morphology

In the present study, a survey on the electrospinning and producing PAA/PVA nanofibers, us-
ing needlelss electrospinning was carried out and the effect of different material and processing
variables were examined. In order to do this, first, PAA solutions with different concentrations
were prepared and the electrospinning with certion processing conditions was tested .Accord-
ing to the results obtained and the examination of the morphology using SEM, the solution of
PAA with concentration of 9% was chosen. The effect of neutralizing the carboxylic groups on
electrospinning and its relation with viscosity and solution conductivity were studied.The results
showed that neutralizing 15% of functional groups has enormous effect on spinning the fiber.
Then the solutions of PAA/PVA with different percentage of PVA were spinned by needleless
electrospinning apparatus and their morphology were investigated. Results showed that solution
of PAA/PVA (90:10) had the least fiber diameter equal to 105 nm in the process conditions as
follow: the voltage of 35 Ky, the collecting distance to spinneret equal to 12.5 cm and the spin-
neret rotating speed of 15 rpm. This solution was chosen for further investigation of the process
variables’ effects. To understand the effect of process variables like voltage changes, collecting
distance to spinneret and spinneret rotating speed, they were tested in three levels. According to
the results, voltage of 35 Kv, the collecting distance to spinneret equal to 10 cm and the spinneret
rotating speed of 10 rpm are the optimum condition which gives the fibers with the diameter of
100 nm. In the next step, the fibers were spinned after the addition of PEG400 (2ml) in the opti-
mum condition, the fibers were cured in the microwave
and their swelling behaviour was investigated in the 0.9
w% saline solution and distilled water. The fibers swell
17000% and 58000% in the saline solution and disilled Superabsorbent; Needleless
water, respectively.
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In this papar, examples shown have demonstrated the great value of color and tint etching for
examining microstructures of metals. Solutions exist to develop color with most commercial alloy
systems. The examples clearly demonstrate the value of these reagents in revealing the grain
structure fully, even for the most difficult to etch specimens. Tint etchants reveal segregation very
clearly and either EDS or WDS can be performed on a tint-etched surface without any problems
from the interference surface layer.
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arid Selection Determines
lity of TEM Images

Abstract

Transmission electron microscopy (TEM) is a key tool for analyzing the nanostructure of ma-
terials, and the quality of the resulting images strongly depends on the type of grid used. TEM
grids come in various materials such as copper, gold, and molybdenum, and are often coated
with substances like carbon or Formvar, each offering specific properties and applications. In
Iran, copper grids are the most commonly used option and are typically coated with carbon or
Formvar to enhance performance. Grid structure—such as lacey or holey types—is also se-
lected based on the sample type and imaging requirements. Careful selection of the grid and
its coating plays a crucial role in improving image clarity, reducing artifacts, and achieving more
reliable experimental results.
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Transmission electron microscopy (TEM), TEM grid,

Carbon coating, Formvar, Lacey grid, Holey grid, Im-
age resolution, Electron microscopy artifacts, Sample
preparation, Nanostructure imaging.
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Differential Scanning
Calorimetry - Thermal
Fractionation
Techniques for Polymer
Characterization

DSC step annealing is used to study the fine molecular structure of polymers. The melting
pattern, obtained after step annealing, is a characteristic “fingerprint” for small variations in
structure. This “fingerprint” detects variations in the polymerization process, the molecular
weight of the polymer, the fraction and the nature of the co-monomer.
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Application of atomic force microscopy in
biological research; with a review of its application
in conservative dentistry and endodontics.

Abstract

Atomic Force Microscopy (AFM) has become one of the most widely used imaging tools in the
fields of physics, biology, and materials science. This technique is based on mapping atomic force
fields over material surfaces using non-destructive probes, enabling high-resolution topographi-
cal analysis and three-dimensional surface imaging. A key advantage of AFM is its operational
flexibility, allowing imaging in both ambient and liquid environments with minimal compromise in
resolution. AFM functions as a three-dimensional topological method with atomic-scale resolution
for surface hardness measurement and also serves as a type of scanning probe microscopy. Its
near-field approach relies on the interaction between a probe and the surface atoms of the sample.
Various probe modification techniques have been developed to facilitate the analysis of surface
properties, including friction measurement, adhesion forces, viscoelastic properties, Young’s mod-
ulus determination, and magnetic or electrostatic property imaging. AFM is capable of analyzing
a wide range of samples such as polymers, adsorbed molecules, films, fibers, and powders in air,
controlled environments, or liquid media. Over the past decade, AFM has emerged as a powerful
tool for probing nanoscale structural details and biomechanical properties of biological specimens,
including biomolecules and cells.
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