—————————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————————

Qh’wﬁb@.@bduwﬁeswwwuu@ami lo.

-~ » . ’

/‘yg—"/l u.f.‘:fg...«l4;6'.(q‘]a){)l.q;/’yjd&’u//’ﬁ)dbuf \'JJ

_ > a ; o .

ulfbi/../%)‘ﬂ/’fdfgfleff(;@ﬂ/fQIfujp&/ffﬁlﬁ
4 . - .

dubg}{?.;gf/’m&{.d"ﬂ&‘l.g’fdf@:ﬁyfLdlqbﬁ.ubuﬁl

.ﬁ?‘/;'umwrd),w‘jl/f‘j:y ﬂ]b{

P Py Kf/ A e PN . o ’ J/'

)ﬂ:}b/,du{od“ &’1/4zﬁmﬂpl/‘a@_“ab/,d/ﬂq‘jfm) 2

)fv“ﬁ:f.l,f&%f://f‘/.dfébmﬂ:/dei;ﬁ_/Una/f%“

° o’ D

.g@w&/ﬁm}"

W10/ oY - Q6 Aot it

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Ollyd 005 Jlo o pow Jad loads dolies : Coxes | O" iHamkelasi

ﬁ)dbg,.:(/d’j

o0 @ wilyoysuFA AT «:,,;,'::dﬂl EUléi};i» "L L

falonndy il caudigi oo a8 (s LT

www.hambkelasi.ir

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



—————————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————————

omﬁowoduwengﬁaﬁuu)agmi lo.

L ¥
19 m{w( 1 bl g (Y

EJP :gf./”( Y

fe b u 57 (8

S J¥ (o

dﬂjq:‘;t P
(hrir JOEP Y

% >
221 (A
e/

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

5/:‘6):%(\

a5 )lhe €5 29 (o0 (§3 pamdli (JS wiws T 4 5lge (JS Job 4

Sy (@ paie (Al diwd 93 4 2 dlgo ol : yalls slgo ()

02, H2 ,Na,AU ,CU,, ... : jl 355 ,)le molic 45 259 (g0 (5351 pumndis

H20, NaCl ,SO; ,CO2 ,CeH120, ... : jl 355 )ke o b uS 5 5

oAU ) balsa( w9 ((Sed JAIBL ) Usloxe ((all s ¥ 4 o Slgo ol (IS Slga (V
(Senls

9 T 5 JSU gl ¢ S OT ¢ Ub aSw ¢ 192 1 j1 35l b Jghomo 45 359 (0 (S oamadls
Soi 9 duwle bglsro « SB ¢ (29, STl 35 ke o2 b bylso . ...

Sl 9392 3190 (al 1 Ul 352 L 023 )5 Ol 98 DY I S b (5l S (53,190 2 S35
35 Olgie Oly (g0 Jlio Cules (o2 G99 AIBL 9 HallS Slge jl S 2

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
-------------------------------------------------------------------------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

sl O =AY

o pde )3 2l 4l 9 e S E dox Sl (P9 S 5 S R P9 (Fer DleS S S
T2 S Olgi g0 Lo ¢ 02 S0 (295 4 1) Com (] ST 45 (5u5b 4 39d (0 L g

P 3uiS 4295 G ol U (295 U ey ¢ CO)S eadlg b 1) send ) v

392 (piin b Sl @1 S Yo 5145 (655 40 33255 09T ) pita S b 2l 655 b 2 9 |
Q,x.)zegl){cwlw,fo,)xs.ll‘.s)bGu&;a)l._.;lmqP:iloT«Scmlus.umlg

b po 09T Gl ¢ 53,0650 85 3 9 FT090T: 345 4295 Yo pl 4 ¢ 399 Oolomnr g5 02

V> 515 3929 09 xS A OT and Ogol o )3 (S5 3bb g0 1 OT (03l 332 45 Camwl yg55ld
092 ol i Sl e Jb S 2 0T Jb 9wl 038 (0951) 092 4 Ja a5 51 gl Loxials
o UL 95 51 09 58I 4S 1z (0958l 0351 Cawdy = (ko YU ) Canwl 43,5 09 Sl S
!

(A+1=1 o) Cawl Vo b o9 F7 sla 09 5801 slass s ol s

Cuto Jb (5115 31 S5 Yo JS1 45 (5555 4 30395 09515 1) Casto JL L 2l 455 2 2 U9 S
Sl -.“.»»lul:&»;ﬂog)s'SJha,l;&&&;h)lwqrsloTGwlumwlg £y
ol 3505 5 3 20 €A% 05515 1 23S 4255 Jlho () 4« b Olomnd g5 O3 4520 iy
)13 3929 O9 IV - OTP"J-‘@-‘-&“‘!@"' oT@l;uG&wlexﬂg,ﬁs’K
02l (e ol Cato L 93 o2 OT Jb 9 Canwl 35 (090515 ) 092 4 J235 51 ol bxis > V>
2L £95 3l 09,58 a5 1z (095Ul O3> Caws jl = Cado YU ) 831> Caws jl 09 58Ul 93 O g2

(PooVF=1A) sl VA b by 20 CAZF (ola 009,050 slass il ol 5 amsl gio

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

S puSlid g0 295 4 1) 0981 9 098lS pagio 2L Ugl 425 13 S92 S 5 S s sl

padl s (293 U 1) (Pa1 S S b ST b o g ) 9 S g Dyge el ol
B JUS )3 pans 99 00 1) 0985 T g 9 e 95 (0 1) 09515 Ul S92 S 5 by Cagr
359,00 D90 4 098515 Jb & (G904 euiS (50 bulz Sy3 b Sygeo 4 1) T s L U
LB ,5 salgS 18 09ulS N9 ) g 4 b 09T UL 9 9,5 salsS 1S gl
F e 90 ) Ol S 0andS' (90 S )5 s Jle
J2 il gt b3l s €S el blase (S92 s Ols (590 22 2L (P92 S 5 pibgd (5102 ST
o2l J> Sl Usd 05,8 eudles Gl 3udl 3 Gl S o 091 (solod Jl (J932 Jlguw (]
oS (0 pateieo 1) 09T 9 09515 Olodgs Ulgm
COs*: by S Ca?*: adS

Ca* CO3Z' == Caz(CO3)z => CaCOs3
D9l (50 0w EaL 3GlgT so ¢ bl B> ) 02 23l bl 4S5 b b 4 g i SN
45 (6339525 b 03 23k CaablB Cannl 43,5 1,5 339 0 Olgic 4 45 (5 b 45 3uS <85 Lol

Sl ) 039 Ols 395 @ Gleie Jol
Na®* Mnos* => Na;Mno, : OliSio 0 3un

Ol 595 4 3o ¥ 359 00 45 1z 35,135 1) e 0o 2ol b ¥ 9 ¥ 259 0 ol el )

| LAYY) Slilis

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



| oo pridge ool | @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

: JolS &0 4 b 033 Ugaz

Oy pb O Sl Oy pb O Sl Oy pb O dlos
) SIS Clos Ol gun $04* Sana¥] o*
¥ ol s Clos Casilgan SOs> SamS |y 0.
v o IS cloy Silgus > S|y o0 0z
¥ o IS gt clo Olawd POs* OlSo MnOs
o s cr Sudd P> AN MnOa*
14 Slog 11 2 BrOs Ol NOs Sl S CrOq*
v olog BrOs° L i) NO> ©log S (63 Cr,07%
A Cara BrOz > N* 238 H
1 Caro p295 Bro® i91] N5 L] OH
i S0 Br powsel NH4* 8 i 092 Ag’
1 Sl 104 olo,s COs> S5 U2 Zn%*
'y Sl 105 2,8 c* posinaslT 091 AB*
s o 10 Sl N 92 O Zn*
e Car 3 gaad 10 Ol leal CHsCOO 23915l O3 SCH
10 IRV r Olgibio-la b HCOO bl ol 1+
15 095918 F FoVI;3 C,04% SB 2L ol 2+

Olgas

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



____________________________________________________________

§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

Cu’ snsS
Cu® S
Hg** 9255 )
: 331> ozl ol 45 ol 0
Hg* S9S po
Fe?* 9,
Fe3* B
S 09 hid G99 S g2 Caml SO W oY
o2 2l 9 35, polais| e &5 i
Sn* Saibian!
S 09 hid pole pl jl €S Cuns s2e
2+
“ & P die 2 0gr bo Wio 35 15 3929 55 puoli
Cr3 "
ol u.aoLab| PU s 'o._o_)b 2 Co* L Mn3*
2 (2
Min™ e 9yl
Ni?* S
Pb?* gsaly
Co? JeiRy

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

AL

3L (o ol 52 95 Jold o3 1S (o0 S )3 Lo 45 (Jolhmo s

JU> (¥ 239l J=> ()
o35 Jo + UM = Uslima : s oslyie 555 ¢

b 2ol 33lg5 00 45 o il OT jl Ukome <SG 9 39 Jo Cuwl Y13 &S o5 DI 9 J=>
2l gl
o 8o 52 ool 45 39 53y Il Olod b 02 Jo Jos cael cuwl )18 &S 52 ¢ JUS>

IS TL ool )T )5 45 @l (635 s JU> Lol cawl 0T gouds 43 YU (g2 oo -2l

w03 QLS (565 45 Gl Ogiwl 9 Jglil aolaiwl 5 )90 (sl JU> (3 jioge Jl 3090 95 3980

ol 23 oLl LesT @
Gl oy O (5o Uso sl 9 3iS o Jo 395 43 1) 5359 Jo 45 Canwl Jglons I 2 5> JU>
31 (S Ll 1 S Jladio 9 03598 J> 9 JU> jolgs 4 b Jglne yolgs 45 3ilos 48U

(31> padlss mud g5 dalsl 3 1) Jgo pogis)

W‘—\y,wb‘ ‘55)‘0 .)l,..ug,\)o J)l> >0 C\—H;O J,.nla‘
LY elsil s LSS, 1> SO e C:H;0 Sl
(ﬁ)&)ou@)’&sbblrkj» ~o C;H\f ‘)l)iﬂ

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



____________________________________________________________

§ e g 1360 | BP] @iHamkelasi

____________________________________________________________

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

S 0T 9 o3gd Jo S o Jghomo ol 23 45 39 5080 53 1) Seod 9 T Jghoro : Jlio
S g0 sJL L JU>
l.olH}')){_@OTQMO),&QMI)'J.\G),&Lfoc)howi‘-d'*’ql.bd,lao.\),o))
Be 1 )gdiio ol 23wl Jolome SO 0392 $48) U 0o92 Be 4 g2) L b Jgloro 5590 )
3133529 Jgkomo )3 &5 ol o35ed Jo 03l Hlaiie 0 35 )50 0 Joke SG U390 @45, b Uds
J> 23b Jlaio 45 Cuwlize ol 4 Camwl Lisle Jplmo Sy o195 g0 45 89 45 S )ge0 ol 4
J> 03le lsdio iy Cansl $:5) Ughne Sy 55 (g0 58B9 b 9 2l 00 5L OT 13 039
E9:090 0gd U 2bl oo (S D900 4 Olrmdgl ol 4l 45 25l (0 S Ushoxo OT U3 225940
LT UolS OT (goS ey pmizrod 9 ey ol b W il Juad paw 13 4ol 3. 5 1S plowil g

2 ounlg>
o0 &%
bbb b b (¥

Ul b U 1 amo e )3 0359 Jo Jlade bl 1) Jalore S Cllile by Ol sonis

OT 45 sl 4B (3l 4 O3 0 (2 ¢ goud 13 Jakomo S Clile Olo jl Ban .2iS o Ly

L sl oo oled 4 hude Jglone aSuly 2BL (g0 03598 Jo Jladio 4 IS (oS Bl 4 Jglne
D9 (o Qo b ) Jglre

oS ol 9 a9 LdT ond 3 gl b ClBle b oS Gl pjY) oo g aoman ool 3,19 4l 51 b

D13 3929 soud ple > CBIE £o5 i

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



oo pridge ool | @iHamkeIasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

b cbile elgl
(oo Clile ()
e culili (¥
Jbo o chale (VW
Jo b bl (F
ppm cdile (0
(W/W 7)) 5002 3003 & g0 4 Clide Ol (#

9 398 sab 7 phia Ol pur3 b 13 Jlo b 3 Jlo b il « Ggd sla ke Oloo j1 1 S35
Lo 4 oola CABle ol o013 g (g5 OT @0 Lrial 13 o Lo limgab 9 sl alSi21 7 9haas dbgy po
Olod b 0> 340,35 PPM ¢ Y50 ¢ (Jgoro o Clile jl a5 )le 00 050 5L (295 4 2L

D) padles gyl dalsl yo 1) by e ol jI SO 2 &S (S — (F9 20
Joloms Jl i (ao Voo b il ) 3 aaigd Jo a5le 8 Jlado jl candjlie (Jgono cibile

& ar . (< T R a . L]
2l g0 (T ) 22 p)S 2 OT 3219 9 a3 (00 OLES € By L) Jgeno il

m

Jolma 32 oo 1+ o 13 34uS9)300 pruw p5 0/ O (s> 45 Jolone Jgona cubili : Jlia
S Ol ) bl (0

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



i e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

2w ) 8339 J> p S Jladio (i S o3liiwl G99 Jgod jl b (Jgeme Chile duwle sl 0
S o (S Lo pd 4 1) e UG Gub ) Uglore ez 0 ol (3amnS 9 )30

V=100ml 100ml*103L=/1L

5/5 r
m=5/5gr CJ,&:%:cu,w:/Ll:sng

Weo Cbile (¥
oS 000k ol Jgo S (2l ook ol 9 @il c0)> 6/022 *710%% laws @ Jgo pogio

403k 0T Jge Jo35 Sl izred 9 03L OT Uge 4 03l Sy )5 Jo35 sl !> Jge 3 ¥
.QT f)f

asle f)f
L PP =
ok o3le e p i

3k p )5 = 3l Jgo ¥ 03k (Jgo p >

(cu=64gr/mol ) §aib ;o CU Jge 2z Uslee CU p,5 1 PA : Jlio

w i ol 128
2> - — gy
e P e

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

OT 45 Jglono yid o Vo v v b sd | 3 0359 Jo (sl go 3o I iyl JV g0 il

mol - ;
‘\‘:'LG"(T) 2l dse Ol 3>l 9 2ias oL Cv B> L)

P S (g0 iy pT 9o pd A YYgo CBIE gl &S

C‘,J,o-'-o )”,4 clble
CM=
9o Pz
Cwm =§ Wgo culile
Cuw= 10}: d il

S 2bl 0 03l S Jo9lS 30,53 I shio 45 0950 b (Jgo S poas Uge ) 3590 )5
L) Fe 33 b Jgad cpl 13 Lol 7 F e 03ko S Uio 312550 Lo 4 diumo 3> S| 4l

] S 5 (g0 e M 9 28b 0 (JBZ Olod b diaamildd . oS 50 5135
T Cwwl NaOH ¢85 siz Jolis Vg0 (ow> NAaOH Jglro jid o Ve 2 Jlio
Cawl 5 ¥+ bl NaOH Jse p > 2 = (NaOH =40 gr/mol )

: lanno J>

Cal 23,5 Ol YYg0 Sl om0 1) SS9 30 o3 3w SBIE Sy (0 45 ghailon

PR Uing.)”,ou.w)&.ﬁlb:C~u|°))SJ)SSQT6|)gP.56)Lc3)”,aw)ﬁfl@l&o

1390 oo JVs0 | 4 wnl JVge o | Cdile Ll )Y g0

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

1 d molar * 10! = /1 molar
V =200 ml *103 = /2 liter
3 030tenl b e 9 oS (0 Olas 1) Jgoo Bl ¢ JYgo e bl S o3kl b Il o

) (50 dawniS 9 3B 03 3w 0> 4 Jaene Chile 4l

Cm= =/1= = Jsemo culile =4 gr/lit

m =/8 gr NaOH
ppm chle( ¥

ST o b OgsT 9 b Hels Clile 3i5ko §8) sl S Jglomo clile 5 85kw Oy sl 0
INed sl 235 YT Jladio 5 LS sla Cob Wl 02 by O (FawelsT OT ( Same

39 g0 03l Ogalao )3 Cond (part per million ) ppm

239 J> p 6
ppm = —— X 10
Usloro p )=

2BL OlSs 2b 7 )5 9 D90 3 19 45 Sl S5 4 p5Y
OMJ’%Q&J
20,10 0929 wuy998l8 (90 0,5 (e [ B p SV 02 g_s-’*‘-“l*‘j S aiges ST )0
f ! PPIM Lz Aiged ol JO F o cdale

S 0 .
ppm= AJSMJ} ‘b),.> > 4 \ O;ZM—,g,X\ o;=o/Y°ppm :G“)l'.".
Jol=e > Veog

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

PPM : (s34 ahil,

s 39d J> 0,5 (ke
Jyloxo i

ppm =

Jsleo ) Jekoo (JB Olgs (50 « Camwl juzl Jshomo cilile 4S5l 4 4295 L ppM Jiluws o

W8 Lk s (d=1gr/ml ) OT J&

ST ol 3K Ogs clile ¢ bl axd Jo KH 0,5 Jao PA (6 e T pxd ¥ s )31 Jlie

(3558 52,5 1gr/ml l s Lo i 1) s ped O J&2 ) § Cawl PPM iz Ly i

2xsd J> 05 ke 28 mgr
Jslxo i) 2l

ppm = = 14 ppm

w
W $P)T I0)D

3598 J> 03be (s 3 3u0)3 « Ughome SOl p S ) 20 ) 39790 83igd Jo a3lo p S lade 4

9 g0 S ke 0T )3
23igd J> 03lo p >
uo)’.hﬂ))=——X100 D9 3kl p )2 16 £95 SOl Z %o 9 D90

Uple p
bl (g0 23598 J> p )2 9 JU> o2 ol Jekore p 2 4SS

23 2L L 2silgu puundS Jgo 38z ¢ Sl guw panndS S59 — (P9 1 FA Jskxe g sl 2 Jle
M, CaS=72gr/mole ¢ ouS J> T p,5 FO

= = o . o —_— X 3
G S48 Sl p,5 0/5 gl po sailgaw panndS laio Olod b X ‘68_F+X WL al) b

95.6
g pamlS Jgo 1/1 b Camwl ol 45— S9due ouiS 235 Uge

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

2313 3929 325 JSS G PPM 9 (g0 205t e Uil S 2 e LS5

pPM =1 " X 50,5 20,5

I

23S (3 il i 93 4 Olg5 (g0 L) Sl Uslome sonid salojT )3 IS yob 4
Ol jl (s jlw Jgkoro (¥ Olab jl jlw Jglxe ()

OT Slawlo (510 1l Olslo 1 55w Jskoro jl il T oS Olsel jl (ilw Jokxo 45
Sl ealsS B OT 1 S0 g s 4 olsl 43 45 @l jli (5 508 sla e T 4

Woe Clile Canz o Olasle jl (Silw Jglore ()

il )3 Jskoo & )90 4 3k 3k S5 Lo 45 sl )30 ol 4 Sk Jpkomo I p 0 ol
Il 505 Ol 4. il L) 0lojl 3590 Clie 9 x> b Ughore SO padlys (00 9 02l
i (g0 ) 5 3 90 CUE 9 e b Joloro c 25l SO Bl Jgloro

OT i1 Ol plis 390 Uslomo pudlys g0 Lo 45 ol (ke Jgdono Olod sl Jphono : S35
bl g0 ) D)9 L Cond (pl o Lo ool dhail) Lol

10ad
Cw= o d Ua,.l: EW-J5)
d Lipuil>
M S9Nge p o

e p = Guizred 9 3l Jgdomo dinils ¢ )3l Jglxo yo9dS 305 (Sl Lo Connd ol >
Cawds ) (Bade ) ysle Jgdmo JYg0 Cdile ouilgt 4SOI U el aibls L3l )5 1) ol Jglxe

ol S 1) ke Uslons jl go> ¢ Yso Chilé oz o (53 p )5 Wl) | e 9 02091
oS (50 anle ¢ eadd> plovil ) (S il Jgdoxe 9 0215 2

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



____________________________________________________________

§ e g 1360 | BP] @iHamkelasi

____________________________________________________________

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

Cwv1 23l Jekxe chile

CmviVi= Cw2V2
V, 25 0 S Jgkmo Cagz 9L &5 )0k Ughe jl (son>
Cwm2 ol padlys o0 &5 Jolzo jl jli 3 )90 Culile
V, il eadlys oo 45 Joloxo jl jL 5 90 px>

paSe 2L o 9 (Bude ) Jole Jglomo (JoSho o2 9 dtamnils « Yo 9S> 30 )3 Yoguas ) () 4SS
A2 g0 ol 4 i O g0 ) L CueS (] SISO puslis a5

) Gl 2 g 4 OT LUl 45 Vg0 ¥ sl SIS 5300 Jglono i) Juo YO+ : Jlko

S lod dugd
Y5/ €5 gr/mol JoSge p 29 1 /15 ammils L 37 % HCL

055 0 Ol 1) 3l Jglowe CuBlE 303 1330l o

10 (32) (1.16) _ 10ad

= ' = 3 = C 10.18 mole/L
615 10.18 Cwm M1 /
V1 ?
Cwmz 3 mole/L
V, 250 cc
Dlrposs b >

S oo Pl @l o Bule ke jl 0L S S 5) 90 e S
Cm1V1= szVz = 10.18 V1 =3 (250) - 73.67 CC

o PB = 05l 13 5 0215 52 Samal Sy S 930 Bl Uglona 51 i) oo VI/PY il oy

ol e 4 phiie OTL ¢ (5

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

P39 00 Ol JSb 95 4 JB b dipunsils 2219 1 S35
g/cm® - kg/m’- gr/L
Weo Chle cuns o Olaols I g jle Jokoe (¥

Caomnd (2 )3 9 Cand 7 phro sl 9 Ho k5 305 b oS 505 Silw Uglme £95 (2l )d
22025 (0 00 (oo CBlE 9 )Vge e buly,

n m C Jsono
CM=; CUJ,»M:V Cw= T;
S 9)3ud o2 3w YVgo /D Jgdmo pid (uo ) ¢ ¢ dagd S glhao 1 JLio
n n
Cm—; —>.5—E—>n—.05moIeNaOH

40 gr NaOH

? = 1mole NaOH
? gr NaOH = .05 mole NaOH 1mole NaOH

=2grNaOH <<<<<p,5 4 Jgo Joos

& p> U o ) e e 0L s 9 paUld o (30l ) 3auS 9 0ud eaw jlp S Y ey

pasben
d"cc{}df e Y(F

t2l 003 o s JiiSen

sl 238 23,91 (2123 (S JiuiSod o Elgil 3uiS g0 238l 22y 4o )3 45 J9a> >

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



bl | @iHamkeIasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

*‘f"ﬂﬂ-‘i e 28 51 UgSge Olee 43l
‘ ----@* tﬂks’)_tﬂbs,) Q)b
‘51.1253.3_&9.3
g @ 5 s JsSIge 5 092 S Olo w3l
- “' o, o 3 .
W hB9> 032 43l
clafye - og
= S UgSUge 23 B 09,50 @ ig ¢ il et 1o JSUga s> -l 5 93 43>
b JgSUge S9iduo cuz 30 45 2395 e ol i) ysb 4 Sl abdss
(ol b N LB | 4O Milgi oo 2l i) Ol b8l 4S Dgd S (53> 09Y 94 L
.),-:o H]] 2990 tslb J,S’,o o
 * ] ol gt JsSUge Sy D )3lme 3 (b JgSUge Sy ST B9 sabdy> 43l>
%" > o 398 g0 Wl OT )5 oabd juk ol 55 13 L

Sl laBgs  olafigs

Jo by bt sl JU> > G2 OlaS 5 (S0 020

Rl S b sl JU> )5 bB juk Slge jl B0 03d
ALS o Joo 0UsS Jluwn Juolgd ) g s
b5 U sla JgSdge 9 092 S Ol w3l

olfe SlS e Wl oh9s— g w3l

SE elaBga g

Pl JbLS 4 o9 4| ) JBI

'. Ssls

A8 e

: L,!J 23 U b w3l O a8 °J|,5'

O9-09 > 895 - 092 > (S92 > hdgs— hBg> > Sl obd 95— ol hSg>

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

FJ9Nge o 9

g (50 (S i i 95 4 (J9Ng0 (SR IS usb 4
$I9s3d s sl (F sy sla 45l ()
19y sy il ()

P29 o0 el Alwd I 4 393 ol W3l slag i

8L — 8L sy J9SIgo oyt 095V S1()

3 sl JsSJ gt |-
0935 o] 31> (S g s ¢ wereeeen
35l b8l sy s J9SUge
b8U — (b sl J9Sdge p : sL> SI(Y
-I.......H-O-H

M@h§u1 S JgSdgo 9 b8 3 sla JsSUse

GL.’) 4-!.)". : (KX NN NN

b — (8 5 J9SIse o 2 pouaS ST (Y

5 5. [— H-Cl  pgmuS 43l : ...,

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



oo pridge ool | @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

whsu B L;.l.l.a." U.fb§9) u.,bs = L’Jb 6.5.539.)
$I9s3d s sl (F

231> pudlyS madsi (S32 Judd puw A s L) 43l g4 2]
0‘ . &H*
( dwf,awb/y) (Y

b8 93— (b 95 U3l e9i A STg)ud Mgy

S oadl 4l Sy Lol 59l (o0 Cgmzmo (598 (J9Sse (p Slag w0 o Sl (SI903uB Sgm
IS ouiVlgsS g b OT 038 dulio 9 Cuwl JoSUg0 oy S X9 Jl (559300 Nigm
939 o0 Dgmmo (J9Sg0 090 S 3igm o jl miVlggS Mg 45 |z Cuwl (giw )b

2L (g0 (595 Mg Il
1390 o0 )8 ¢ 2Bl Al ) b 95 45 (5 molic 9 OJgsad Hule &S Ll (S99
Sz9S soil glad: ¥ b SbJ 4w gl Sl ) b i

13 )0 5929 byl ol (I b jaie V¥ o9ls Jgam jolie (pw o

N Ojgr (¥ O st (Y Fsisld ()
[, F>H..... O >H.....N :Cdfo|ﬁcn@jg)*b£m0)ﬁlg4hg|))b

)l Go)]b o> ahd) ¢ diwd Gij,))*b 9u Sl a5 (s3lg0: P.QA)l:mu eSS

059348 « S 5 O 45 Camsl ol 35S 18 50 (5593 Jiga 3ilg S 7 Sy 4| b

abbazsls N LOLF jaic V¥ 4 4 Juaia

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



oo pridge ool | @iHamkeIasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

097 Cawl @219 (yaeT Jito (63 UgSIge 13 (559340 39 S5 02 by Jlko ygb @

SN @ Juaio 09

H3C.,  .CHj

N
H

Juaio 05903uB b 097 Coness 0210 (yao T Jiito (5 13 (559038 39m S5 0 by Lol

)N @

HzC - /CH3

N

CHs3

23153529 $593ud Ngw 0T b JgSIgo

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

S2a g1 (A

bl g0 B Jglme (souds )3 (oo Sl Sz (5 23y JUI b (s 03y 7l el
o ool S5 Gub 4 Gl (J5SUg0 g S 905 LLS 35 g0 Sl acly oS 45T Vgl

ASS o0 J= 095 oo ) A (4l

Digdh g0 Jo BSL JU> 5 8L OluS )5 9 B JU> o B OluS 5 ey

Cas — O i — Saddgaw (63 (S— IS LS (S — (gl — Ol S b3 L s JU>
92 sla JgSdsa 9

R e R L Rt R R
oo STLF,0, N Juato H Ll> sl JsSIge o (5359030 Sge JaSds Cdlllo 1 5503 00 S5 2 | oo 4S5
S50 3gm JuSi5 Jub> 4 OT 3 NH3 9 HF 55, 5 Ugikio 9 Jgilil ol Jlio ysb 43 cuwl L3 55 sla JsSdge
190328 S Vg Jl Cuwl )5 (598 JU> 9 0359 o> 0 aSUS 332 (SJ9)3ud Nigm 45 D9 4295 b 45 il

t Canwl ) 900 4 Jeilil 9 OT G S593ud 3gu 33 Yo yob 4 45 394 g0 Uil b pubny el Waaso (yaod 9 b

$I93aB Ngw : Jeilil. ST > T T > Jsilil . Jailil

.x,&udd,wbiUghdb;)bl.\i,&@&yiakgwﬁghdbj)ujxogﬁ:Yr.q,ad:S.i
.ﬂ,&@ywwbﬁo,hlpdlgyTphJﬁh\"wuﬁ
:&ﬂ@&gT;)M»QGJlﬁ‘Sﬂ:FWG.&

HCOOH suuwl Siigitio— CH3COOH sl <Sig3b1 — & gitanl — Jgilio — Joill

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

29 g0 J> 295 4 Pl s 3y )SAS

P39 g0 495 (ST9s3ud dgm LS OT sla L3,

25 )ke b )l ol 45 0T 23y O )3 pols b Jld) (B 0 45 39 g0 camw Jole ol ¢ sl (559030 Nign Sl OT 45 ol jiI

:Jl

23 9 2T o Gz 40 0 O i sl oy 634 et osb 4 T slozsl b 5 sl (53le ut ssb 4 T Gy i ()

394 (50 Soomio

390 509 98 DT 30 i 5l 9 ko g0 s9bid T b 2 Oisaw Cile (yaod 41 9 sl (b SRS 533y b ST( P
b OT s Oles sboS (¥

B85 g0 bod puii 305 S)lpo lp o OT Sl oyl 3L 0T a3 2lo S cud b (F

3le i yob 4 51,8 e 425 F U LS le 42,5 1 OTaS,sb 40l (63le jue Oyl ol p 5 OT LS, (0

.lea:rgm)a’&ggpa:w;oSGDbQ))l‘gT&ifol,Ian),hg‘n)UoW)gﬁ

31 (Siww b 9 JU> £95 4 (5 0.3 JUnil

HCl 5 ,Sis 3595 Jplono 1) 23l 0T il 0T )8 )+ 0 U3 0adgd Jo 23k p,8 |l s (5033 JUuil )31

Uslo @5 1) 23k 0T il T p,8 1o+ ysoxgd Jo o3l p)S /01 G p,5 ) G s 03 JWil S
Jsil;5a 9 CaS0s- .58
AgCl- BaSOs .5 55 Jslono U 1) 23k 0T cadlb 0T p,5 1o+ s aigd Jo 03k p,5 /¢ | S (5 03y JUsnil S

poad J> 25l lado cumns> 0 Jglo glgil

o Uslowo 9 Canl (5933 UMl 1 j2aS O 13 o2t Jo> ke lade 45 Jokowo 2 505 yaw Jglona ()

SIS o 395 3 GielojT slod U3 1) o3igd Jo I (6 e Jlado 2ilg5

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

Sy S OT 4 519 S Jo 395 43 315 (o5 | 23590 Jo I (5 sy I3 45 Jlono (¥
D9 g0 it U ¢ @S LS|

S b g ol JI30LL 98392 838 puww Jakomo I ki OT )3 03594 Jo 23ko lado 45 Jokoo (¥
2T 0 03 03 s Cl> 4 Ughono 133200 9 39 50 i U o glno 4 Sz 95

0T 03 g OS5 (6 03 JUoul l3ges

t.,JT'o)f\" ))ls)g)lstslo)))@xugf;ﬂr;&gGCm'm'bﬂ)OW),Sla)b,d
233,85 0 Jo bl oo b JU> Olod 45

Sl gae los S o €S 3aalgS w0 bo jl 45 Gl YK (ol 4 Y1905 (2l L 08 IS bgus
b oS Lo Jladie 59 (g0 J> 45 (505 e ol S ST S5due J> p )5 iz (S92 S )5

e /
Q /
g /
D
3 A =
—_‘! v / o
i 5
C?‘ $ ‘2 i
> S
< R / _—
é o / E /1///
) (9
;3'._ ; ,/*/77!_,”/ 4
: P A &
Wl . = ls
o /// /// =
AR} //// //
—4//
\ Yo Y. : o 5o v A q \
O Lo

Al Ol eawly 4 b o cands (2 fiden < 13905 2l 0>

2 3ud gl ) OVlgaw 4 G99 13900 4 4295 L A

S5 d> OTp 8 Ve 13 bl ol jlp )8 3z 51,8 lw az 3 A L3 KCl jlosi uw Jsloxo 4ugs sl ()

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



oo pridge ool | @iHamkeIasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

)b > 4z Jool> Jglmo ¢ 398 Jo T p,8 10 )3 KNO3 jlp,8 B+ lxiia 51,5 le 425 F e sl )5 JSI(Y
9 28l g0 S| 4z 598 5 pw SIS w4z 5 Fe LIS Sl 42,50+ 5 KNO3 aaud s Jodore S1(V

pIS iz b5 3 90 Slod 43 ¢ eabl atdls JLasl )3 518 Blw 42,3 Ve slos )3 KCLO3 o8 juw Jghme p,5 1 /¥ SI(F

9 Cal 33290 0T 13 S ol Jl

° 4 an
B viLE

: 01 3 J9ge SluS 5 JUsul
s Jlou| dl> o W

AH1> 0. Cosl 15 Lo)S 5318 45 S sla JgSUge G (5590300 g 4l Wao )50 jloxigd Jo sla JsSUge 02k oz — )

AH,>0 el 35 Lo )S 533318 45 ST (sl JsSUgo o (53590300 Nigsy st ke W S35, 1 U (5o JgSUgo 02 Iz — ¥
AH3z< 0 - Cawl 23 )5 (5303158 45 JU> g ogd Jo DS g (3932 JiiSed 0 ) 3932 blie 43l sbul -V

: 01 )3 Fer SluS 5 JUsul
Cawl 22 Gz 30 IS 2. 3 JUsul 3 90 )3 oy QLS o

Nacl- Na*+ CI

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



____________________________________________________________

§ e g 1360 | BP] @iHamkelasi

____________________________________________________________

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

L Cl s Naw slagyg of jo o8 ol oS (slojsls b (Sge oS 5 S lS oo

ol 5o del> bale ol S8 Hob a5 e il 5 gl e A jo plaie u.&._glj
oAl S35 sk (o slaps 4 Al gla \)' B lo JsSUs0 09 g0 )5
G975 83,00 al ' (alaBgd - (391 3> (9,5 ol 090 o0 )18 il lee (sladla (g9,
osader ol glo JsSTge 51 glary b 1 o a5l 1 L yen cyd T el o (glasils

Jloe & (5 5bas cals alnlss 0uiST Jolore julip ;o Todudignl oy (ol s
ewils ClaQ) s Nav@@) slo gy (s5me Jalome ol oo 1) Sod
5 Cannl (sio (252 b S O 3aST OT UsSUg 13 45 1)z Camsl (b OT sl JgSUge
S UgSUgo sl 228 S8 CI' 9 Na¥ 4 45 35,05 @2 3w 9 o (252 b > 0Jgsap
9 S 0 bl 1) ol giio Jb (5115 45 IS Oy cannl o Jb 15 45 O59s3ud s il ST
ol Carto b SIS 4 3300 O3 Cansl (gt b SIS 45 O JumST o S ST 15 (sla JySUse
Gib oo Tl 91 Ogs O2b blol ) 2iiS o b T ) IS 0 e @y 43 903, ablol I,

(345 (50 plowil shio 9 Cundo sl 3>
$K S (N
s 4

c ol o b B 3 JUl
ol (639200 9 Gl S D900 4 S (5 3y Ul I ged 1 4SS

Jlae— v bos>-¥ B £gi—) i I3 5U B SO sy JUI o Jole ¥
b o el I Callo JLEd a1 b (s pin 0936 Gab
b ;5 Sr JUsl Jlgs :HCI > NH; > CO, > 0, > N,

Cl; > H,S > CO, NO > Ar >0, >CHa4 >N >H»

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



i e g 1360 | BP] @iHamkelasi

Oty 05 Sl o pos Juad o daliud 1 Caones | (O) iHamkelasi

A
/%R NO
3 /:0 : //
e
i . // B
0
\\,)\A s ik ! / 4/
w] @ ’
.A) \’ /o% /// — Ny
N / ==
3: ) o/ //,/ | //
= 4/ -
\ ¥ v ¥ o |'# v A ) Ve o

(atm) ;5 ,Lzd
Sy JUl 59 m L U
D9 o0 S (S 3y JUsul i a3l )5 sl Cudll> s Los il 50l L

Do 50 3L s a3 JUil: JSLe S sl U s Lo ol 381 L

A
I
? 7 \\
"3 T~ T~
X TS| S|
= s \h'\\\\&\\{
on| 4
T, [ | - - -
; E \\‘.\
- o) \ \0 Y Yo Ye Yo A& "
(o) koo

WS dz=)w Hamkelasiir Hlic 4 udSon Colusg o sdw gl 093> dgl1d gy



§ e g 1360 | BP] @iHamkelasi

Obtyd 005 Jlo oud pow Juad Jadl doliuys 1 Cone (O) iHamkelasi

19 ﬂf/ i (1

: S iy 25 1) ol S 3 a2 | 5

Sldslne (ul 45 23S (g0 02 3095 302 OL= sgae S| 2 9 385 (g0 5ae 355 S G2 0L € sl Jolone
Gl @0l SS90 pb (598 g iSUl 59 o3 092 4 WolS 9 325 ygae 395 I (295 4 1) G0 0L =

L) Jglone (2l 3 045 )90 a8L g0 4 @9 43 9 28U oS 02 4 Jglore OT 0d J1305 9 383 Jgae L y9b
395 e Olgie gud 4 9 3835 ygae 395 I ) G 0Lz Lo S5 3)90 Ughno ST uizred 9 eu o5 Cinmid Cady Sl
315 b Cadg iSUl e Jolono OT ¢ 3355 09y

t 3w lod B b Sy SUl (53 pamnis 4
b o 95 sl 695 s sl (598 sl g SN ()
HCI —HBr- HI ~HCLO4 — HCLO — HBrO4 — HBrO3 —HIO4 — HI03 —H2504 — HNOS : (655 (sla suu
NaOH — KOH — Ca(OH)z2 — Ba(OH)2 : 593 s jbL
(351 3080 S5 9 316 S5 (51> &S LS 5 ) NaCl = KF ... jubis : by Sos
iz sl b Cinmd sl sl 1 i sl Cudg uSII (Y
HF — H2C03 — HCOOH — CH3COOH — HNO; — H2503 —H3S : s (sl s

NHz— Mg(OH): : cis sla jb

S102 —CS2 « O gsunl ¢ UsSOUS sl judis J9SUg0 LS 5 9 (OZ ) by 28 — b JsUI : b Sy Sl e (W

itad § 02 Ob > SUlw) Olde > )5 Sg OluS 5 : 4SS

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl



§ e g 1360 | BP] @iHamkelasi

Oliwyod 000 Jlo oud pow Juad loads delinyd 1 Coe (O] iHamkelasi

LTINS

20932 (335365 &S Canal il o 9 S @yl sl 3L 93 4 o9y dy @2y ilownidgl 4S @il 0 5 i

3 pudlie ;53 31 lgiin 0315 rudrgi Lod Sl Iy Juad ol vl alod 0445 dS Ligo by Cannl L ST (5655L S5

Iy oy uLSf...bLo.o 9 o dS @ gl Sl 55 &l 4 0SSy C8sS algs 19 LS dsllbs b Loy 39545 dlhe
323 5> O30 Lo U oo 31,8 Sl (§95 519 S Cardlild uwgd QLS 395 5955 (509620 9 503 Sl isgeo 4

.%bﬁ@u:jlebbwpyh’f@ho&iﬁ&ggsgwﬁ

gz 39 o s &S @il aidls 1y S5 JWS wodSad isjgol 4ol 33 a5 Sliawgs 31 @il o a3¥ 395
g glio 31 03litusl 2Llg 98 Bli uaSl 53 ljgal il soled asul B 23S el 1) 9 5 gl cllac

il allls 1y JolS g 59y 4 lgy>

Al 50 1) 7 4y oo slege il b bl Sl ol

A ot it 2o St guaige (soad HSSS JUB
‘(JLUW’-CJ’/:/’/’.OL/};JU https://t.me/chemmahyarsahabi
0972 96717032

Email: mahyar_ sahabi @yahoo.com

Instagram: mahyar.sahabi

www.hamkelasi.ir

WS dz>l Hamkelasiir (Slio d GudSed Colusg b slias glo 0932 dgbils gl


https://t.me/chemmahyarsahabi

