u\.u\); uu.u\ BE (a\_g S\ LSJSJA a\.?\.&:\\.n‘j

S 9=)
Sl p -y gy oSan g 7S

UV-Visible Spectrophotometer

5 Qe cab Lgl{oj\x\ oS ) S\
5 G ozee dib e b e sk
Sy g e (gl Yor BAY ) sl 3

"G o i) s pdiz L S
Jenway. %y Shimadzu (s, b jualp

“J“ZL’ (.50 CeCil 9 W-L&"/'\



UL““\J; UL"““ PR (:LQ NESRARY L;)S)A a&gu)‘
S

o e Go il
Centrifuge Refrigerated

Sl & el AT 5 Dlied ) 5l
s o odlara e,fj S 6! olalos

sl ) c&\ﬁ 5 dele 5l OJJ(\J? 5 0 »
Jjwjub J\ o3lizu \" Uu\’ 3 Y\,, 9D yd ol ijS

Sigma ;,{jw ol ){Jo S b dlex el il



EHEm m v ]
PR 00 Be

u\.u:\‘); u\lu\ BE 5173 a&&.’\\d GJSJA oguig.u‘j
S

Saafols 15!
Centrifuge

\3&\.@ Y ) sl )3 C)%{\v\? Sy by 5ol N
ikl 5 2 ) 4 Ol b2 sl
-*”1.5@ SE 4 oy genilnges

Sl v{fa S (ff S0 dgzge (S sy il
ail o o7 Hettich UU.K\ Wagtech



%§ Sl i) g3 by o8zl (5 S e oBiiila ]
S

sy St
Growth Chamber

Sz 5 olS ady ane ala Jas s ) JF
S e O
Juw Climacell g,{jw Cdlow ¢ )5 o ) A Sl
aal 0222

.
desy



UL““\J; UL"“‘\ BE (:LQ ag\.uu\d LSJSJA a&.u:\\.nji
S

S Jex Jf\?ﬁg
Refrigerated Incubator

D 9 Sl slon dlgl ¢y Jlox st\gjg\ oS 5
sl o sl 5 AU Gl dgb sy
N-Biotek &S A Sl Jf o gl 9D Dgzge oK
a3 » NB2201LF Jos



u\.u\); uu.u\ BE (a\_g a&&l\d LSJSJA a\.?\.&:\\.n‘j
S

S0,
Rotary Evaporator

e Pl g0 Blo s Gl 55y ISews
gl P03y Jb/«; 4 o<

g,i,.» Calu (5,6, oS e (sl S o
22 e oW Heidolph 5 Buchi sl



¥ oL a ?h

UL““\); uu.u\ BE (a\.g S\ LSJSJA a&&:\u‘j

=)

f“ﬁ@)

Refractometer

3 9@3& Bt LE\J-‘ @\.{MJ SegS 3,
S ) b 3 Il 5 slpe gl
sl % Sl Lﬁj\{j Slagle CoSCe oy

‘dj}sg{\'“b L}J)Q gﬁ\-ﬁuw)_; B 2
u”i““ UJL;K’LSJ‘fa L;,aKM;J

.Jj,w

_#§1.3000 s Ivymen 5, S0 ) jogS 3,
Sl



% Sl i) g3 by o8zl (5 S e oBiiila ]
S

. &)
Js“/bo &'ﬁ
-y

Y 252

Laminar Flow Hood

Shls Jbe¥ 35m )lF b b <ot 5 Pl b 292
N1t o 5ylukiwl slald 5 (548 5« UV g{.o‘ﬁ

b ol 528 o o 7o b 511 1n e o5
w0 Gl SIS 5l g le jled Slgn b et
vO b Y 5 by Gl ph e Ce e s JE
Jast LB sla uﬁjﬂ o) el el s G
a3 0098 g0 edlaul 550 dge 4 L2




u\.u‘); uu.u\ BE ("\173 o\.?\.ﬁa.'\\d LSJSJA a@u‘j
=)

P ﬁﬁ))i»\‘

Synthesis Microwave

S uﬁf\j ARRSx S o L;a\.(:.w;
ad b mgs Sl ansl b oo gl

e

Ju Ul Milestone <Sa sl
.23k » Microsynth



%§ Sl ja il 58 aly o8EI (538 e olBiiila )]

S0

b J)E gl
KF Titrator

s b Mo ¢ Dlilr 3 OF L}W oP9) 5
q 5 J | _
& ' MJ 3 esleral (IO (3 UM LB &S sl s
2l p (ol SaiSly) 2 J)E

Lﬁ““()ﬁj@*‘”ﬁdww&yﬁb&w&\

a3l ey s Metrohm g,{jw il oSt

10



u\.u:\); uu.u\ BE (‘179' o&fn}\d GJSJA o\.?s.&g.u‘j
S

<93 Al (5 ;8 o3\l
Melting Point

Sy & ol e b KO dai s oSis
gl g odlaul dlgs g3 (5 alad ps

&/{jw st ) Jim Q,,\ gj.': ala s Lg\.m OK«.‘»/" >
L U KRUESS |, U&K\ Electrothermal (¢l»
adly g sb{&sb S R

11



UL““\); u\.u.n\ BE e\_g OL?\.A.U\J L5)SJA bl.?\.«iﬁl.ﬂ)‘

L=
(J\va“... ujg-wiw

polarizing microscope

adlas Jio oSy Soo Sladllas 51 (sl
S5 5l okt 5 JlesS Gl Slse ¢ o S

w ol b 5 5 e ¢ lS plasle e T
23b e ohod A\wﬁﬂwﬁ,@ ) ealizw

Cole S ool sl Sy Ko
X41 5 CX31 b Joo 53 o)f Olympus
a3l » BX51

12



%§ ol A (il 58 Al oBZila (538 e oEoila

V. S
./."'/ba ?'! -
P99 A
Microtome

» Sl ey py S
b il led b laSald
ao Sl S dlaie olgl (sl 5le Sl
b G5 S Gl b
Soss 54 G BN S S
Jos Leica &S S Sl o Sn o

A3 » 2035

13



%§ Sl ja il 58 aly o8EI (538 e olBiiila )]
S =)

o
0 #lally _

5 M o]
Vacuum Drying Oven

boslge a8 SKas oS e pes e
4 ey Jesl o Py Vbl Cusles

Syd ol O Vb Ce by el Jl D50
Al (395 J}'{\,@J a o Jggco\ﬁ..us B

A

A % vacucell 316

| 'm.

Vacucel

|
-

14



UL““\J; UL"““ PR (:LQ NESRARY L;)S)A a&gu)‘

S
3het ) opdy ST,

Polymerase Chain Reaction (PCR)

Gy o o)yl d 5 el Kal, S PCR
saws 4 oF & 5, DNA adss (g5, 5 S5
@K‘:‘q\,@j\ 039y S8 ;3 PCR asl Yl
sleis 5 56 Sy b Sk, b 33
Dy s B 4 S

Bio Rad g.,{juu g./o-\.w ;Jo U‘\ Br Jj?'j” DKL.UJ
AL s BR560 s



u\.u:\); uu.u\ BE (a\:g o&fn&\d GJSJA o&&gu‘j
S

drd \Yer g Ve SiS0e,8

Electric Furnace

l uﬁi\f\j LS e Y gles b uijgﬂ\ GRS
SN FSle oS 5 5 e S bl
3,1 JJJB/.:\j,o 35 Ji.:

16



%§ Sl A i 5 ol o8l (538 e ol8iila ]
S
5SS

Incubator Shaker

b 8L gy 5 oS o S S
SURTENNES S SR P IR S GNP
w%\ﬁﬁﬁu‘“&t“{\\w&fbﬁgﬁ%ﬂ
b5 oy 13 b 58 S 0y8 o cple gy S
.lefdo L3 enlial 5590 30 YL

Ly g,{fu &&Lﬂff ) 3 eslaal 5y o Kes
23l ol S

17



%§ Sl A (il 58 sl o2l (5 3S e olEila )

S0

.55

Soxhlet Extractor

Fine tech S & calu S Sl (5 Mj,w oS
a3l » 1100 Jus

) . 18



UL““\J; UL"“‘\ BE (:LQ ag\.uu\d LSJSJA b&.&:{.ﬁ.ﬂji
S

Sl ) 15!

Ultrasonic Homogenizer

ﬂm 4 PGows (Gaolp S b Sapulil) 55,8
cl S o)l K4 SIS ol K e

g ol b olSes Gl s e il# s (S8 s
3 '\“{g“ sl @AY\Jf g S gl 3K 5
25 g il Sl o F 5 3lec SR Gl Gy 2|
Cole Gy S 4 Sosal ) oo s il S5
ES Ry N 85,0 el 5T Heilscher S
a2l » ol Bandlin




UL““\J; UL"““ BE (:LQ NESRARY L;)S)A a&uﬁ\.a)‘

&)
$8 31Sskess
Gas Chromatography (GC)

Sgo Silbir 5 s px Sl & S LSS oy, 5 S
Sl 638 BIS5ksS s K 4 dagl gas agd g L3
] ;aujé 5 bz SN J“(“u bl glubs 5 (5lelie

3,1 JJJK;«:}
Sy gk £ a8 Sl 3 8 (olse BT sl Vool )
Ol o 3be 3)ln 53 omd ) g 38 o 1P ool
Cad e 1) 8y SC il il olalis 5 e K pls

315 3,8 (15

‘ 7890 J.\A KJJ Agilent ;,{jw oo, j{f LJ"\ 2 29790 a@.‘.u.i

a3l g



%§ Sl A i 5 ol o8l (538 e ol8iila ]

Y. S P
./.-7’/5:,?') MR )ﬂé e &\w Lg\)glo 55
High-Performance Liquid Chromatography (HPLC)

s 9 3,5, oKvs Y 5 &Lo G\J@L‘vj"@*@

v ! bl claasS S a8 oplat YU Canluo b &8
203 o eld LS Blie 3 jlell

Sl fsbwr 33 5 Cawo )3 & on\.KLS\JbJJJKa@MJ o
Glascw) 1 5 Bl alee ) 5 pladle S 5l Glsd
o Syicn o Sy <SG sl o gty i
do ST oS o gy eyl of
Gme 5 S6S olge 51 2y 8 5 T slaasS oty

oS o o, S 5 sYb s S | &La J\J@\ﬁw{o\ipﬂa
A % smartline 2300 Jow Qm B 3‘5 knazlller




%§ Sl A i 5 ol o8l (538 e ol8iila ]

&' G2 ~
./.':’/b.eé’ﬂ LSj‘a‘g jd\é\
Elemental Analyzer (CHNSO Analyzer)

3 S L,,S)K’? r\ﬁ o&ws (CHNSO) Sras W o nd
2L oSl 5 35S Ohai (i oS uf e Sl
',g,djo JKMM)JuJymsyZy\ﬁs L;\.@,..wj

il g fJT b cds  ce oS

)ﬁﬂr“ QI uz{ uf—{\ polie doyd e € gy Gl sl 8
o 53 AT s a5t o F dsnp o« el €58 50 g
Al % ahe o d\...c-"“ c@ws

553 b g ogd oo Slge o LA uud\ﬁ\uﬁ@@f do-j)
ol g o ) b W LB e a8 s s il LB 58

thermo Finnegan oS & cale S, S e WU oS>

sl p FAT112 Jus Ulyl yp38



%§ Sl A i 5 ol o8l (538 e ol8iila ]

=)

. &'
N ’/b 2 ?'!
“y

S Cle
Atomic Absorption Spectrophotometer (AAS)

‘j{d)«{o)‘\v\')\ dt@\’a‘”\{"“h&\ Ol o
sl dsl2 )3 Dl 4 5 S S| ?J  _eolis
J@‘;J{J“’J | e ol il e Gdae 5 JI
S5 ) o a4y S STasb 805 4
Gl s o) Loz P O e
oY ol P 4 S asl . PG Instruments d\*{

P g0 cf‘jw (LKJ ‘fwsK‘LSJJ J—yoLQ LS\..Q
s(aj 3 &) ppb L;Xa.\c



%§ u\.u\‘); bl BE (‘179: NUSRAIEY LQJSJA o&iﬂ\.a‘j

R W38 G e il gl BIS5L5S
4 Liquid Chromatography mass spectroscopy
LC/MS/MS

LC-MS/MS | 4855 > Cw ik —ple 1S5l o o
aluls 5 (gylula (4, &S @&M\A | T Silngg S
ol ol b ealzal b o jls 5, KL sl «f»{ﬁ u{
oo 398 otV YL s G 5 s b LSy W,
£ ol rjk (Silwa)s ;3 b ag 5l arwy b WU (4,
- gl

GC-MS oKees j3 s oF e cems 5 lubid KK &S Gla g
Coeo) andllas Jsb LC-MS o\<;¢.u.3 L.‘.uj; JJ\J.S De>o

L ‘j{j" J\ AL 92 L Z::....u g_,bb —C\w ‘_B\Jga\.ojfo&.w.}
Y. . | a3l 6400 Jas K7 538 Agilent oSia




%§ Sl ja il 58 aly o8EI (538 e olBiiila )]

‘ Ja S =) P .
S (Hgtl) Olealgl g8 -l gouily

Potentiostat-Galvanostat

S sian Sledb) @l o Y e cis s 4 @wjfﬂ\ S o,
Doy b & Cad s 3,08 5 CoBl laga ol S e b el
ST <uL_w\y\jSK/uL..~\ML: s Kvs s Sl e b
sl e dls 5 LS ol ey S0 Sl

: i;, gy b g eldy Jala skl sley 380 da SCSE el gl 3
AL Gy oy G SRl 555l r sy (el
) o €l (e 75m 5 Bl (Jley

, 5, szl{o)'\,\'s\ o8 alsz stsjﬁ\ Lok dleh b <uL.ﬂ\y\j3\§J\.f> gy
)15 gy s ne W b (5 fragndlsy 555) ol e
lsiMetrohm ¢S a Cole « S o) Ol IS lenlpeiily oK
%1y 383 sl 5 bl olio jioniw 861 &S03, PGSTAT100J0s

EV-J0! dz&g{



UL““\J; UL"“‘\ BE (:LQ ag\.uu\d LSJSJA a&.u:\\.nji
S

S S
Polarograph

- o . 380 St ey SKSo KBS

K5, ;&s\})\f& 4 \, (DME) .\% o ab 050
s oS glul KL, 58 s K
, ppm Jo y5 O3l gjjlgo)’\)&\ 3w S f\} |,
sl iy o8GH oKes 1 L ppb

g,{jw g.,o-\wu c;f J\ d\){jj\)\A o\<'2.~u.>
A (P U g J?‘:‘{797 Jas « Metrohm



UL““\); u\.u.n\ BE e\_g OL?\.A.U\J LSJSJA a\g\.&:\uJY

&)
odlsding) g
Photo Luminescence(PL)
T PR G DI
S o3l 5 osalie JB Game Sy , JTOLSy &,
ol
s pse sl sams puiludeeg Dlgegl oyl pumed
B Gl g (oo g pgtlS B dlar o 5) ol g S a2
opf 5 OBl b ean LB ol gb ksl ke
o SE L S s, ol ), Goaer 3T o sypen 5 b Oy el

58 g B e 350 1o (55801
FS-2 Jus Scinco v{fa Sl U{JA ) el oS

sl o gy of 9aS



%§ S g iash 53 ol oL (538 ya olEtile

S0

4,50 s jop opdle e i
Fourier Transform Infrared Spectroscopy (FTIR)

a3 Jis sep optle g il e oSes
S 0y st b e slge gl glabis csr
S alebs o few angy 5 o 1B (el

3y ale slg
2ol dS s Jpae Ss o\ FTIR (gla oS

SJFTIR 8400 Jao 53 15 5 039 ol 9
.23l s Prestige 21

28




%g OA il 58 ol o8l (5 S e oBiile ]

S0

J.J’/u_.?.ﬁ' &\.o s S
Liquid nitrogen tank
e les 3 dgt 5K EF ple phafs ol Sl OB 1 g 3)lse 3
(\5@ oxlaro) ;\J.@u axyy VAP
b, e (Sleallaglesl 4o

o bl 3 2y Oyl 5 b ag L;jb;ﬁ'é-g;é’fkgﬁ;\i. Sgo Gyl WU
Ao..)_)\hh

SEM (ys03) o™ (sl adus Jlasl (slod iy 45 by igé J«..,&.u CE

b 45é 4 P2 b w 08" DMTA 50yl 1

I slales (o asus Jlasl sles 5 la &g rK::’l.w\ 5 Joe w{ojm

SA% Ngo oyl sl sy CEDSC el 3

o fo;.u\ o b Cewgyls ooy OB Glayals e sl 5 (lugyls
21> 2sls Ol (s ax 9 e e s S S

Lo 3 8% S 5 58 e ;wtj”j U e (50 x SFF

e \ .23l o Taylor Wharton E_Sﬂ ALY Jg.o ol &La oyl SO

. l' a 29




./ﬂ}/ba ?’.’
oy

UL““\J; UL"“‘\ BE (:LQ NESRARY d)S)A a&uﬁ\.a)‘

S
Sl J
Gel Doc

b« Jj&)mec Jjjymf\wu\y;ma{gﬂadja\i,m
o@,\pj gy &S o) @K&g\ﬁj & dakas S 98 o 0ol ) gl S
5 de) S il w5 515 s e g ey Gl
.Jyﬂbvco.)u::.w\ O gy

D) el Sle STy oy sl 5,8

yﬁ*JJLﬁK& b u‘ff CLL S I I TS A PR
T <5080y slasslh e (sl Gl o 3567 ks (JbyK

S S S s 53 35585 (g oo A S5l
s biodoc-it 220 Ju UPV & ) o Sl J{ o e Sl Jj oo



J."'/ba ?'!
-y

u\.u\); uu.u\ BE (a\_g algufu.'\\d LSJSJA a&&:\u‘j
S

18106

ﬁﬂ@bbw@wﬁ

Flame Photometer

93“‘uﬂ{@3u»ua{ﬁg5§u*ﬂ6ftﬁr“°j—dﬁb
;wmdm 5 ead S E Gl 4 & Gl
w\mfd.j f\....{fw\» e 2l ‘,\_wv»)ﬂ\_; S5
s

9 f‘d ¢ oLl Lﬁj.‘{ o\ sl ¢l 3,58 i éb >
JENWAY oS cole (S ol 6 dast mn DKW
a3 o pfp7 Jas cd\MJQ\

31



%§ Sl ja il 58 aly o8EI (538 e olBiiila )]

S0

CR P gy
Ball mill

ST sl 288 (515 e8! A S el ol
T 4 B a5l el 3l 25 35 5 035

Ak g 5b S, S

32



./.'"/be ?’ﬂ
-y

UL““\); u\.u.n\ BE e\_g OL?\.A.U\J L5)SJA bl.?\.«iﬁl.ﬂ)‘
S

Polarymeter

S5 ol Gl Aody ol e ) K e
DN S5 S oDl o5 L 0ad Bl s e (5 4
Ded o odea) ¢ (559 K ) J\as s oo K ol
r\.ﬁ \J .,\.5 u.ua-Jp- )j’ U A 456)
55 o J“)y’ LQ&“@‘“"L*“Wfd‘\’J\J
Optical SRR A S A oSed
A3b o AA-55 Jae Activity

33



u\.u\); u\.u.n\ BE e\_g ag\.uu\d G)SJA a\.?\.&:\\.nji
S

4 wals Slaglel JE1 5 (805 OF Gle o

S O o ol 5 yse (sl el asl o Y (gle
Rl S sz JKL;;L_H dryd Yov 3900 5 sled

34



u\.u\); uu.u:\ BE e\,}g ol.?\.ﬁs.'\\d LSJSJA a@bj
=)

e

Autoclave

J:';S\j r\.é\ Al 4553)\3‘) BE oS S )
oali) azb YU jlas 5 Ly a4 3L ple

PP ST Y RS S S W -

35



UL““\); uu.u\ BE (a\.g S\ LSJSJA a&&:\u‘j

S
b
Incubator

SrolSaglel 3 & el @K&g\.@j JIV S e
bla Jolo usle oy (sbaaed oyals iy o wf&\)« S5 99
los gy JRSTL Ay ) 29y B 4 b 0y S
My Sl e ol (;5»5 5> 5 oSl e
2 Slalil 515l K skl a8 A ey slapslS)|
- JJL“ st ) (S5l S slanalal s
-v\e.H\L; Cloas
s oll Memert v{ﬂ Ci-lew ){JA Vi )jﬂ\gjg'\ oS

36



%g ol A (il 58 Al oBZila (538 e oEoila
S

Yo cas b sy s

Sensitive Scale Balance

P ) s ?)7'&5)1 ) JS‘”U‘

SULEE ) s ?J Vo Snly e oo
sla Jue > Sartorious =S S Sl (f J{

l L5° o.)\..a.?..‘.u\ J)jﬁ 9 ijﬁ J{f U’\ JJ cg_,a.Lﬁ

37



4% #Lea ?h

u\.u:\‘); u\iu\ BE 5173 a&&l\d GJSJA oguig.u‘j
S

Conductivity meter

va"u@:@“w:)&uijﬁ e pase
ij'\c )JWV"\M Lo J}L‘; JJLQQ}VL"‘GQJ)

;I. J.a b e cdil szgoj\.)&\ 45.5\.3 (S Ak L;\.MJJK&M

& Lé\.osg,gy'oﬁmas\,obLs)s

" Metrohm oS SR el S o Zolan oS

Asb (o e

38



u\.u:\‘); u\ﬁu\ BE 5173 o&&.’\\d GJSJA o\.?uig.u‘j
S

S35 355995

Vertical Electrophoresis

“-}f\s L;gdj‘ ‘ch'wj"’ e 0-3}»{)}3&4: gw\ ’i..i v

2y S Slass 5 o 85 sz GladSse 5L
Al bS5l silubir 58 5 5l el
@ S Gl ol 235 5l gl S50 81 S
3 S J¥g0 b 5 o gemle 55 S

Jas Bio rad ;,{ﬂ Cald cff o J'Jjbjj\ﬂ\ NCI
A3l » pk10-3

39



