Wwww.ShimiPedia.ir


https://www.shimipedia.ir

oot s

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

b oligeltila

Jemazi g dale 0 )15 g F05 gl ], Lafiioggd ol pes¥ o Ky dasgma prafyg0 4 1) Lot 5y
by pul yo lods | Joasd cuilign 4y S Lot 0T g )31 008 o aalal L gliva g0 50
hne =5 5 Glalan g ghalto 5 9SG iy ol 55 Soiign aos Lt gulon, 6 il il
g 389551 ola

o] P S -] PR B B R B S i P . L S G IR R It 1 L H (R
o [y o o T I PO 0 S VA e o L o O
co—talosTag, 35 glmaz 5y s po ahle o ool aoalya yuyod 323, 4 dlgal tils (gl wegecma
i o P DL 0 S | asd gl gl L et plias glealSils | oyou pole g S5 3 ol
25 o oolaT Lol s g3 59 albigasl s Sblozd 13 555 el Iy Lo # Loy

A5 o B las sy Ll i Kol sl Bl gn B 51 ey Lo glake Sl
aia s b Jab ol b g ol Sl A a5 585 Ghiss® e ola e oL
kol gandals s S

2% anlys- )i 1, Lot Siliga vadizgal 5 g0l glni=Si bolyon | ot Laligly dnlllas

o A dgema pyToe y0n g llBs alye GBS ol pymone cilha 5l acils o 395 Baly (oL 5o
e S el eats cadl Lol i

Ll g o amts gy |y A o Mooy oozdy o Sozy 5 s dagemma @il 5l e
e ge Sadlign 8951 Ohase ol o gl g peigen s (5L bt ol g () b e

ol S ol


https://www.shimipedia.ir



https://www.shimipedia.ir

www.ShimiPedia.ir


https://www.shimipedia.ir

www.ShimiPedia.ir


https://www.shimipedia.ir

oD

!

(s sl ol#t) e

sosbar ol i dlgr o ol o e ol g osleecd Gl il e Lo a8 m g b Fasda ol
bl GAT b abel 2348 ool 3oy b ileaic g bagtlh sale Olprvogiles byl p el 2 218
L LJ"'I_'?—-" a_xlllaa L! Ltl_'ll_'lu.:.:..:i _'A._IIJ_ L:':.J_l_';,.lll .5.'1'.4 I:IL‘_-.F lJIﬂJ_'I La U:.JI_'I I e ﬁn‘!l}m Clil Ay IIE“IL' .5'__&
cdlahla | ol P Lualy ol s wala by g iidln et puala L,

(i g gbiial pmondag Ailala 7 pha il gl (VP OFY VIVY Jla o (Vegagerd ¥ oal oupe clelagls
.6_).;‘\'_;\:...& ‘sl_tl__ll.i_.u__ll.;f_:ll_,l_%.l: h EHM I \LA.I_PI-WI..-I I..:..._.url...ai B IJJ_I _'A.'lll_'n_;f_jl.i:l_l_j _'A_g:i' !Lu:j__ll! Jdgu g Ei.ﬂjbﬂ.ul
wl g Tl 2l bl a2 d sl pas b Ll il o oFased dabindidi wigia o ugilinl oo

_'A.n:.IL! a by Ll .'||_wu |'Ji| a3 A -\_-\.:f_;: r L] Ltq:ll__;.l'.-u.n.ﬂ__l.'l A g dLL"“-‘_"':‘ ‘sLt-\__«.;f_).I.T' I.'AJ_jLuJ ‘SLt_).u:ln.l: E_gi A
_'._.;JT_:,.,:_,. Y i PP | 2 O PRI PSSP S RN L SR St [P (Y E-UPR, (R ST TR PR YT L)
oy o ¥ a, T o Uyl agr pale pgbeaoalio 5l i pgbe et Vo= m o 5 Flipdd 4ol adhoud alp gholin e

iy dalsl abl, ogliad g g oS 8y ol [ bjﬁpﬁ ol

) 1

ik

\ > sk
LTINS TERS L RS L PR AP A L L B WL PSR LS E UM R Y W T EEPREL
g Sl gl 1 A 1y peg Lidbnglobll G ol 2ol o0 KR, —Egaigily s TS P Ay, Ko P
s glimas i glegliw by agbew il S plaen 1 agedyon gy doy 2o sals] g S maiven ol
R R TR N [P AT . RS PR 1. N T BE-C R I T | ] [ O T EN RN Y S S

ol bngloh® i gl g £ 220l 88 210 apon el g el o gl

[

.
-

BaT g Lgess e

gt

a ale Mol i e | il 2Gg g ik e E () AP P L PREE Y I ] P D [P PSS T P | A Y
Alaia g pod algT e 20 g3 5l 208 e Ll Rl al e gy g adlala ey g 0lps adlh. il e

v e s alie sodgt el gl aaie bogwna b sl dilala gleiglaw | o g vodi b gl s

o Ly e ) 507 5

P
&


https://www.shimipedia.ir

LS Comma 6 L Ll alEal; LS gl aad

1 >slloe s

13 -0 8l 518 L e sloat s A8 oAy |gldgo dalho & AS Cowl o sl 1 ol i)

S8l 1 e o alsgSa s 0g8LgY (sl 9350 3o Salaiuslgs Ly 15 iy i 51550

w2 Olgign 0T oy 2emps 3 0y L gead 905500 Shn b 1335 L gl asic dlia s

Al Ca, S Ni dauoic grals XI5 1) o) [T ey ik ML 80,0 e glesusic T 0 yaad b
aigls lsjir,f Jloda

wlainy N0, € glay st o 2w o LR L p o ey s 1e 5l Gl He L H glaaaie s il pli

..ui_,;un_;l_;i -y r_,.'g-Jci.:J X

- ol e 74 s Aidas
s Ko S0k
1] 1 W
— i P ric#
.—.-.—‘\150 9= U | 4
SN = v E
2SS0 FEs
—ee g ‘ :J!.(_.i al
vn-h_-r. Al e Nz I

3 ogile s
BT N NN RN I N7 B J'IS e gl ssulh g addobw s LY gl gl 2y sado A Low
L s gl S0 culada by S8 Jdoig 3303 pqus 85 150,508 1 Lo jlow gl Stk Solo Lo fow
S0lz Abw i 0 g &b a3 Lhe a0 (92 A B low JAi 1S uugion ja dide 5 )i sled Lo |

ol a0 S didio Lgil jlisbu g Sl

ol & 2ilg o gl nbae buld s a3 ol argte 9.0 2T || s gl 51 S uslg P O 8 bl ”2’:‘

K
2

C -r;,.]'_\fn_uu})g vala l-_).‘g'm '\hg!) 05' 23 ay o 0'.:5 E—MCT -i.hgl_) L,dl.nll |'J£| 2 ..i,.:a Ji-‘-’.‘; \Sj)il a Pﬁ vila

Aj=tKem ™) aiba Jgb cvas 1ol sl (g5 E o 0V x1="me ™" il aili i e coarrsa g i


https://www.shimipedia.ir

LT

Ly 0l itogs T s &8 5tz 0laiatils oy ailagen o b pusic gl o Lol 31 sy 2l s 80

a3l e Bl gl gl w3 53l L 5330 0T 3 g uag 1bam (bighang = Silgad opa soleil

Lt 3 gt g 3l Ll sl gl o ol 5 05 powst o5t i 087 55 800 50 0 8ot 50) il oy oslah ol 0l

Aol b I-I_i Ay il f gl gatma g Fﬂ_).-'\.'.a (E-R ) F.,_J.t. B gl Las il poley munis
I O3 Py | B 5 Y PV EAPRRSS-0Y ICRPRRORy o C S e

: ey b

ol sl gl T S5 ) otk Sl 15,35 5 050 205 b sl Kalge 21,8 b s

il g e st Blabeng 3 (LR L 008 0 kgl g ey el it o kS LT 0
LGPt g |psiie g ol s g ocibly i i8]t pin i D s @l e e L enga ol Ade das s
g a8 ol sl L .|:l~\._'|j._.._ﬂ He i 5 2odn o e Sl | _,._m} ol oD mgenalms syl
s L He g tm 51 .|:._-,.ﬂg_|j 5=l Pan Lgb..?} Loz sobod |8l LS o He globm 6T gial j8)

a0 g8 paslir alatodgd gl Ly bl i als s g il g s dgom s

B PR P S LU= L P B S RY L [ P [N LAV ST [P S FES SR - R WP L FYg Eo ‘f'I:
AL PR EPIPD B NEWRY PN PP | PV LA YD JPCIET. PERE PV QL E O = R TR A
dr % ¥ e et bt walodl g Lo ._u.:.ll_u.: st dy T T sl LB R pglbaate Gl aod I-I;_-r:.l E-CE
gl s e Tk l-j;g-le Lt i, |57 g bbbt glas Olea ot abyly oGgd sl vl al sl ] Y
il iy L T g et el i il | s o) leaT ot ptidhea g lenlin gl gl s ga 3l L

- 157

' S ik

ol ob s Lk caodnk .5_,.n.nl.'..|:::| N - T T N I P L Q) L Pt SR TR | DR, SO 8,3

F.:..;L_.uua U TR o LT o Y PR EAPY N e PP - TR 3

S8l |y gle i qo Uil R wd v gk I Reticulum 1 plisg g ladgigs LSy cib S L ekl |_-.-|:
P P LI PR FE P SN B L ENES B U R By AL SR L - P TR
Jmdic gl s Ialgand LTS (2 o s Slin il b Sl 1950 ey ila o [ 09080 g
IR T ROL JP OR W OE FROCTOWENALN. Y TSN S Ao O P T A RO, SV

ol Sl JLED

(gl alia i Logs oty poiglos ala s il d*ﬁ' FPPPELT L ) RO T P TR 5"5_

O~

LI et


https://www.shimipedia.ir

LS 6 Lo s Ll ol sl LS slgl fod

iy ales gl e el pumic al S VS Y- X TR alaeral L a¥ s o 0lis glosaeales oy b suaie

_pl_tl_'lj_T_H' b_m:l lrﬂ;}_.'l_'l_.l:;_!lﬁ.ﬁl-m IEI—“J_‘F—T.‘_H. _"_I:T_;ﬂl.zgz.rr_\.m._l |_'I|.J.J %E QJjﬂaﬂ.jl__l_‘,.._:i.l:
LI . uilu_@:.h_um_;ﬁL:.E;iFﬂm.jmg_;;

el Ol o g i el g e oibead alad g ol leo g B bt als alis gl

SE—P st mE oyt dliaim Ty Mol = 4T
%E“""—;F' i = F g il T,y Naltn = b -F
SEM P sk ge aleim T4ty 0ol = A -F

el i el (e 2o A s Lal 0l (0 @ aa aload -l aos) Eoglily i K gl el y:‘}l
IH-.H 24 Ll coias |_-;-'|—"£.'l lilﬂ.ﬂ.'_u:.l l_.-,al_g:}' ‘sl_jl_'l .L'ﬁl:p_ﬁ_ﬁ_)il Lred hag E:l Ltl_'lﬁj_)._l' Al a uau!l_# Ltp.ﬂ l;LL\.ﬁ.ﬁ.l:l
il e gita L Fan L slas Pt iely Fanad algt

T B P LA gt 1l Bl g gl g iy glaabili by 1oy 2a0lgk o0 gemic gl g il

g |: oy T _,_1.} bl et peaie P8 L g lal el PAE apdeoni siai g T s s
oo Bloty B g S i Sud b g T | laablin Izl eaie S Lol ol
TR AT AV | YO N DL ) .:.;_J.-....-s.,-:r_,El:j 215 cgliin g lecius g, B fun Lol o glad Lk T

ibgg.'\.l‘hlgj S Lg Sl

! el Al
aosie B onogin iyl b s NE w1 B Al e gL T b L2l slig i il il B S e

Sl el gin il Sy gl s gasie PR ogoagiial B L eaie b nogigial WL

SE s P REIN s FYRUE B AR W B PTE g PEC SRS - g Y PR

- LR il A \H W
: - - LA AT S U I T L KPR A P
e S by
i JL. N il il il

b Sl 1 1 - .

WA | mmihF | oL

s 3} (el | el | oSl |2l


https://www.shimipedia.ir

b]d

L]

LT

gt a Tl wala ciad a8l ilay o bl o gt alge osla ot pastage dar aa,d) gl aila alag LY
aZeal | ili gl paic g gl alade ul

el e lptt o Lal il 0Lty pband el g (FD aaic oKy i gl wlpozr o v wsls i calas Y
aeal plica |.{.i|_

el g Tl ¥l b e W me el al il I~ SV 0 B =R C U - ] B PO~ % P R
iy o (THHUIHY

g calgt lulli ool sl 50T o gl R er g ar e F

S e s T el pealiy alafe g Al o cgleand Ly 0mdl paad SiWia Oley 58 L o lall dee gl aes B
sl plonalls o gy weboro g o ciilhe gy 0 HAH s ) fon H pumic aly voiivds g gl

et i ol

| S

w8 gy o0 gl gy jal Sy iln

bl b el g O stk g g Bl

ol diiaath Bl G tal o | At ) P Ll T Sk 350 31 5a P

s itk o8 el LT lan salils Ll .sf.|:,~,|= Gl i L _J_Jl_,,} Wl | L g5 g S5 gl j81
a8l ol ol Leagim g ol s 1A 1 G i Ly olaun j1200 ool s gl g 10 215a g i8] g

.ll.__l!l_.,.n \'.k.l_lu.l‘.h‘_.,_nﬂ.g__lﬁ L0 ok @3

Jla _J_.pﬁ ay J_ﬁ_,luq_JE LRC ] .‘l;“'l-"‘j GI.L\.-:.II e Uﬂ'“-iilslj'! _ﬁﬁ.u'\'..:.ll.'l ‘:il_jf-_)iﬂ;ﬂf_\.‘d:‘ fl-lgrc}llf— U!\.-; |TF_.;.T_;1| i
- YRR P PR] PRSI0 [ K P O PEO O WS- EESPERERT PRSP PH-L. SL SR ] EFTRPILIUE. VG | 5. $-F L7
O o paesls Gl i Jla Tam = & 50 ol eand 83 o8 aseda 170 ) wabited L 0T &0d g 5 0550


https://www.shimipedia.ir

LS G Lo s Ll ol sl LS slgl fod

"".J.-.‘..L“:.-I:-_pﬁnﬂ 0l wals glhezoglos 3l aldad a0

et b by RS o Sty bl (S o walaabin g ety anllea Ly Laiils, ot
S S

il ke glandy g plondl b il Jlida o e ple

gt Dy g oy 0L b e Ly 1 el n ey Sl el ot a2l il e 7y il Ly
ot = S e

Al gl gl F hglis e gbad ga 8 als iy lipe anlba o o g w

T f T Ty bt

£l oa 2obelel plas il lis oy L glos g S 3008 LY 50 miay glaleglab X

SECER KIS0 P TIY: SY T VO P PO LU MR IOV P e

Linglon sl y pabon 51 loa ol it iyt (7

52ty = ailal E_JL'P-J.'I Ll bty Fapd ifao L5 (Y

B L o B e B e T

3 i g iy g ailads Lyl | Fry 0dijlo mlte ol b e LS RGeS Gl S g T
i wglie oy

LT WY F P U P f»__,,'i'.' I L9 IR S I P f‘__r'“'

bl s gLih a3 g sl o glada (T Loyl Faa pdhr _ i 7

Ul oy 2yl rl..'lj vt adijle gla e aglie gl F

NLED! [PV L ) R LIVIP T R g | R WY E RN

il S i 3lnia il By it (1

il e i Sl i ma gl Sl gy b (7

L A L e e e L e s L

Tl agsli o) gl Le I:I.JS [t R R W N ISP F'| IR | EF ) K Y T o]
il L i S gy il g3 5l i S gl s e il
Apfigani S ita e s L gl sl ool e 2 Sh il o D

S SRPWI Pk RO O VNP N BE O P Ty o

cagla agemy wadjln e o T Ll g o e ik ) gl ga G

T i R R

O


https://www.shimipedia.ir

. (N e -
Al dad ‘}ih,c_;q L'}A_nj axxp ze o yue asnn sy ".,-"‘"LS‘ IJ-’I_S ‘5-,&;0 lJl:wJ lJJ.haJ:&n:: ‘Jln.#l J,.#L'\.P I}Mj lJI:wu 23 £
18 g it s dims .88 Ll slie b 1) S il aate

m:a-}'&)'.ﬂx; (Y M_.q_,..l’_u.i.; 0

Al =l gala OF Al = gala 1

el g liie calves glaag Lo s baaate oy diledd U4 A Ager g3 i Dy g8 eolie ¥
AL Dl gy - Dy¥anli (7 VPR LR BN SUN LY

o ol - 5y (F il Olpa g gy - DySan (7

Dol a2y gen rIJS a ealie 2ol dgi_,g.?.— -.&L_*.J;.JJSJ.\ A

HeaH = ol gy oy 2 Lis % obe 0

ep=> HaHesC o S obe (T

ol s by 2 H= He = Sl sbe— o ole 0

ph—=HeaH—= S obe—s Xl olbe (F

lMJlJ_n_r..:.th ;J:uJ.'A,.h_.LJ:.-’TT lhbw, lhl)l}.n-bj,).ﬂ.:h_.\nl:.-':'l

L2y s g Lun gl - ks 3 S5 p2un w8 tF L2l - ool w8y

.J..J_,a'_, PSIJ';‘I"'#"'." l}’u_l | F G R, lJ__, 4 'SJ‘./'.I l! ll.,.q.h bl as-lus ).A.#L'ﬁ J‘d"&“"- J-:J_,J’ AR
4 PP TR Sy L1 P B K :-IJ':I'IT"-' Anls o i Y 2 L L .:I,':I'H
'J':‘fjd"’.,?-’“- J'l_’ P P rlJFJ ledlv,ﬂsb SR PP | 1 IAUL'M C)_,J.i AR

‘..'J.h, ..’JJJJ.'&;.A 'l.f'.;' ) QJ:\_ .}L_IF} Jlf"“! Gl.hln.i (8]

rl—i’-ﬂrﬂlﬁ‘l‘ﬁgt_nrﬂlaﬁ_ .‘Il.y' Jl:«...!JL'_" (Y

ui'_nfaln:-uu.ulf', QD.J _Jl.l’} ._{Lo.), ‘.S-Jb v

oo b S g i 2L Lo glalas OF
Tl oy s 2y glamap § 51K plas 3Y

.J_,..f-'ja ‘_‘J{J-‘I'L\-AQJJ lQT Jag3 l-gm—n .5{&,».&.6 eyl ;5,0'.: 8

RN 51 [T AP KPR PRV PR VE PR I W By

EPRCID DU R CUP PSR- L LS MY SO PR g PR PO

ol ko g b O L gl NS AT

b eins LS s LS s o den (7 ulic sl Jl3- 53 ali i

i sl 2lS - den 07 P FNR TR S P S e

(—

d.

.


https://www.shimipedia.ir

G it g Ll LBl oles gl ad

MI‘..J"' [T ] :le ‘jj_.,ﬂ _r‘.l_-‘. [ JH AP g [T P I\Tl_ra.l;il_'l.-\.n'll..?r I.IJ.:!\.A:-\::\‘J_I dﬂ.:l_. L;,ﬂLM.II_rJI M F

=T W j=Fma™ =Kg 7 Kj—Hms™ =g (T K=" =g (4
\L\j_dg _rl'ii L EORTRR d.‘llm C‘ll_,.fl__.rn I_j JJJ !j.‘l__] l.'l_H ..._rJII_l.JI _J_,.i \L\.P_..m lll:l

PR 27 P Fem o "m0

Fop.th.thin ™ == = th.min~t (F Fota ™ —fei="ms 0T

dmerlom il e pd G gl e wale pF e XF glaiom Al B g el a By fadid s S10F
ey o i d S il

Vet (F ¥y a0 Fyexyat ooy Fhbxya 0y

At Loy Bagdoap, S ERTE O Lyl Sl g da W el p 8 8 s s gl ST Y
Tagpd b ol pELS

e LA fuyat o0 T =" 01 IEL

Tl dajﬁi..u_‘- “ l:.jlf;..r_h} aTl_,i'_,_:,_;_I A
BTN ST PR L O Lo AP SV L e
agla l;-_;l.l-&u ;_'l_,..‘_;_,._\l‘_.'lL'n.L;_; _l,.!L,.! "J—L"'J" '\j-:n.ﬂn-r-lil_‘jl.hrpli!

Sigly Zilina D gt n alp pie g aldel o e 80 glapd ©OF

epbdd s ey a S ol e gl ] e e G e aigai s Y
il o Lnpdl sl gl

g = Ol adl 3 o s (T Opin - by p e A 0

e Ay ripi =l p - AT

Ay g g Ll sl o8 il oacke il gl g X

LAlal oy g p e LT =¥

Y JERCWPPONS B Lelald s g e T

Tl s ad ibiins® 51y plas M

T P PR PR DL AR, PR TPy L

il o gyl n g Al PRV PR PR L E S S EY )

otl caglisa | e ey Lol i alied o 26yl pa om0 glapll ©F

ol gl pe b R el el mie o FS gles iyl ga 0T

Tl I:I.J_'f_..,.a:m Gl Ll 80 el Tl al alh g lw0ein g o O glde Zoalif 0 T ol feale s sde YT

TF (F 7T Y i



https://www.shimipedia.ir

. e

[T
PR | R I T B G4 B KPP IOV P T ERR A s BV PP LT PR KPF L
el VTN
ot UT Fle gt (W Tty 1 peT ol
[07=] -“,'_‘..':l ';.'J.i_l]l.'l r“*.fjul.fju IJru.i'l _rf-:l l\;nl_l]: 3ldmi I._l.f_:l ljl.ﬁr._ﬂ !j.‘l__ljl Ill.Jj ¥

Tl (7 R e oo

e |
A
i
—-
>

g Qi oS Bl gia g 0s MR Wil 1

. —_— i + T®
b U e ] e g

LG -
It

gl Can g Laiioe g b gLl g @l 0 G walical Lyg als ol g g Comle e a8 iyl ¥F
FERE IR IR Py IR R U EE

wial b ol dming S n gl 0

gy Lo gl B sl mty eglaly (7

agls Leiag 00 5 sty gy g ol 0F

Tl slgs ah glai ¥ 51 plas

LG PR LI ) PL+ J RC LA P Y Laial atonks pin i e o5 alseseon plad 14

U e P oy R P V) PP PP EOor o BV

L PP I I E O B Y BT | TR B N Sy

!-_-I-,.:“JIJ \JT&JI_“-I_L\I‘_I_'A_"-LIH IT-_,..;_;_',.I_l |_'5-;|_I_‘.I|_||_l,.-'r D )3 4 ek [

J“"j-u-‘l-'l.."l' Sy d - \J_!_.-"ﬂl - ;_1_;‘,.;_,... aldw '-_'\.'\-'\.l Y ‘,J_JI_'A.I_IJ\_L \T'_,.l_!‘,.l_l_q_"_,.l_",._\l' alde 1
et coaltabl o e b (F TN K PR P L EEH Y

el i gia bl Bl L ekl o a8 el il e e i
I-._,:i&u\.a_:l_,_;l_‘a ﬂ_ﬂq.;j_ﬂl.‘ll.ﬂ rL... Y Lru_,f_za_.'l_,_".u.a uu,:-.. -L:j_lll_'ll.ﬂ\_‘lln.ﬂ:l.li
I_..u_,.i:a_.'l_,,_".u.a\_in.a: -L:j_lll.'ll.dr_l,d.— Lt I-..,:is\.n_na_.'l_,_".u.a uu,:-.. Hj_lll.'ll.ﬂ!_‘lln.ﬂ:':.:l-

-t it =¥ 7 i T F—ia 1

L]

=


https://www.shimipedia.ir

6 it g Ll LBl oles gl ad

- ) e 2 - '9
et | R N S ] - f
o N

i e sl el o glbywate il L 2l (gl uifl_}.ﬁiﬂ adis b 38 A sawia gl gl ekl L -I:PE:.

LEE SIS [ P IR L) AR D .5L.‘.$‘|_)5‘ wilgr e paials pgoaoor gl gl.t,;__‘,.lgﬂ_‘-' - L

il I_.‘i'\'_‘rl...u_)ﬂ_.'l__;..a\.c i FLE™ IL-\.H.J_IL\.L-_\.lb_J.'l__;.u:lF\.: kg I.*n: R

iy ol al e T SR < SRR YES IWNP DAL S8 UTE PRTIR S PR I SR EE IR NE -
o bl AT s sl gle Ll e e glet e b gl poaidles g b g
ol el T bt Loy 3 0T Ay s g los il

=l al el aslia Fﬂilﬁju" Lo o s ol [ #tla & cal Lal i3 Jlguiis ol F.E_ﬁj.n;; o ar 81
i e e g gl g K L al sl ol e Lr s axl, p-:"“fﬁ.n'l-"iﬁ _¢F.._;.L...£ Iy pamic
el 3 iyl o PR P

gt e wabital | S gl gt gl o TE e 3l X

| F.:n...'i'.s_d_'r o i LT3 cuow 0 Ly il s oo pd 0l s gt amie il gl gl e 31 F
P 1 PR R F,_h-....-'ﬁ O maleda T70 cao 0p der rﬁa S et b 2E gl pliia v laal

L3 gl pa F'*I.?'I‘ s s gt Ol g T w0l ol

? e i

b e a8 T o Bty e g 5 gl w8 drd e s tls T T YT,

(NI Y RO PI-L SAPR] NN L S YR T B W [T T IR VRO T | . JROR - Y.
(I, [ P PP S QAN [y L G-, A PR R ) O I PR - LAV ] RO W S T A, ]
i gl o Lad g el ol G Su g Wik ity s el gl gasie g ISk Co8 D by e

; . Lo .
g8 i | e Gl Igin f T muss Lgzodgo

) P | BV RV R [ FI": Sadis bl g el Al e | (3 4y _;f.l.': [ P R .5_;5‘[9.; f’&}

o3, F aly wgdl aladia oy M 07, pad aF el Sl ghilaal a0 T el g s Lal 5 sudyi |y
ol g bge sl b o il b Lol il e Skt g 03 51 g gl o) Uigig islep gl (8
a3 g lgic oy AT 31 taga p Fiing s wls gl 0lgic oy gy usle puic gl 3l e bl 51 g5
ag ol gl Tl 3l % LT o8 ol il gy 518 0 aeslid O U gt o gl oo ol adl lgal? g
REETPETL I PSP S P USSP E PN el (5 JE PR PO N YN P PP  FREICIW L

O


https://www.shimipedia.ir

-
; ot

p*jur":—' s
L]

P PR PEL L S LN -5 RN ] RO PR OPPRE eI TR E ol luia weaba Sk aald ool pals
paidle ol g7 o ool g il glig @5 cdaoalany andl ol gl g ol @ A o ek ol ol
LI - R @Lm- skl 5l I.‘_.'.I_ Lr:'u PR g i Ty

P Jlg _B_'l'j|_| Y Ij__l_l.ﬂ.ﬂ |‘5_||_A.|.L.,_|.I'_ |E|__|_"£|'_Au| woib % ._j_ﬂ__m |'I:I|_AL'|' ._J.uLnL.jIMng.mM__.J

- e
ol 1y I e g a8 £ e i ) o 8555 5 Sl @il gl 5 L AE s
Lo P EQ 1ol ad Loy s 1350 el 5 203 |y il 8] 0280 o 1500 LS gl 5 Lps Rt
sl g L g8 | Jgeann 2ol 0 Contto S Sl b 5l slenda g s Wa 1ol el sl g
UFe & Uy bz JUDy ) movil g a8l by g S8 ool sl s ag iy 0 5odg sy 58 g daa
Jertilow 885w 45 UF GLE agideen st (gl el noapsls s UF, o msaliel soopsls)
gy 0 48 s

- S
TSI Ll | T RN W By | NP i | NP ENE P g YTENE L [ N3 ST A

Db gl s dslif ol (5o g Sl ol dovs 8 VN Ll sg e nn LS s sy w g s ol

? eloe il

ElE 8 n Gl onE o el E sl s s lae 808 5 e oy my—l gl (5 ook (§ i oilin el

T EE- W REEL VA T W - NPT V0 SR Y IR L A EICS- T B IR

A al el g Lead agd e vabisal 0 g i il 3l gt gl a8 el Tl sl R A Fe F.ﬂ :‘:i_l

by s e o gl e Lol


https://www.shimipedia.ir

LS : 6 Lot s bl L€l gt gl fuad

) s sl b g o tailie g ol )

il
ollernzge ) . SR 1 Y Ea—w B wmale sk oy A it (lea ol
Ve e ;_r‘l'l I.'.Illl \Lﬂ.u.ll-ﬂls’ll-ﬂ.ll I:ILI__I_'I L] u:l.'_\_'lb:..: .Lt_ﬁ_;l.'l -u_'ll_j GL‘&J__,J_;E
-
fl’ H- IIII||l
Hﬁ'ﬁ"‘? E,I".?
I.I .\I
e

g e e ri
e i

Ly LS B e 3 0 e g g e oo sl g aBe il g i (Pet Seam higg s

o iad Op e Cond (g S 1R L s s adaom g g agepn e i so et el gaitigoel g esle
b n e Bl g ledid (20 s | gailinasl g anln jlas skl s aal Pet Seam sl g dy
TIPS LS Y PR TIPS - Y. H L e R A e Y N TR L TS Ly S L S Wi
Ol Bl b o blaboal g0 dogs et Ry da Bl pgead o g ety enltul g 5l Salgs
g B A% pRnd B e bLEY g 838 s g e geillga ) saln gy sogn 318 I gl

F
l_.-,:..jl_T Isl—*'_'ﬁ_)'l. CIL;._-_\.q .'q.'l_.).:.lu-u IL-\:!L_ L'h' LI | T.tlv;..t I_]_Q.T_)i GL‘ﬁ_)uﬂru: _jI BJ _.ILL\.'\H-_I _;.i.'ll.i.ru 1yl ISL*'W“J_H lj._ll.hﬂ

Al et 1T Ll e fa ez gl gl Ff__.l.:....._. LdT 3l it

Ho e RH) Craoly

ol ‘L":'ttb EE] l\_-\.:_'llr_iJlj‘ IJL’J-IJ;“"' L A n_':.'l__luﬂ @B‘ |_'l__l|_'l Aprn la |;JJJ Al dl-'_'i_.’i _'Ilju U#Tﬂlﬂ_';_"l __|| A

3lia oy daad® 3T s ol L g Bl ogles Jeb o o ol gr et gl le G b ol dtagey aad e e e Y
_'A.n.flsﬂ l‘l_.;.ﬁ el g I_'A.-I_jLnal lsl-ﬂjﬂ.-lﬂ A Agrga |5Lt\_';'_;: L]

st

il L 1 T LB &1y (o inge g0 algd anj glacl s mealiel wiland s s ogsly 12
Aliin gy on odlgd g S L §l s U gl e sl 0T ey 9 (%04 )
5 Lo il ey b o Jole rapinge o e 18 Gl il i mET slibande s 8 Gl

LI . T . SN T T o L 1 iy :I'ﬂT!_j__l_El_.,_D B s | g s lasl g Lol s _||E caal gl=din ._,.'i‘..:hlj

TR W1 LA, A TR O - Y Y A LA Y it Faas Elisgl
voom gl LB GuE gl Lo Loy Do g ian it ol



https://www.shimipedia.ir

LT

igedi, g Bl ke g et g na ey T i el 0 AT e ppazma T
A —iy—y=a (7 LR Lo B Y IR B EL R TE=97-414 0

RO N B~ | ST I Y '7"""',.,:'§ rl.J_-f ry

wll E gl il paaly el e gl oA LI 0

gt pn o B Sl add laagl et e Bl Ly g 1T

] ERETRET (Y | LI ML S IR Fr i SRS aL 3

RN [P U 7 o 4 PR URCRRCIDLE” Iy | S B S

Tl LS s g5 ai agd e TC oo )1 by gl die a8yl s 77

ol g O caflaalyT e o 0

gl gy 1507 sl REip laEa (T

FRCEEN RN F A B ‘J—“",,J_-""; wF h—ml_’.i- s g I.l_q..-:lﬁi wa bl J.:\il_j_l.:-\.i- i Ij_jl.\_..aﬂ_;.«.ip I_i,‘l_l.ll r.-\.-\_-'\g.i' _I.-\.ﬂ.-'\.P'J'l TF

..\J.n:ldoi l.J._J_.! Ij.l’flli":‘-,-ll JQ'LL .J.n.l._’_l.-\j' IJ.II:“ _'Jl JJIJ_..JJ.”\.EJ Ja ﬂ- _Jl..'LLI. Ij..‘\'__l_l_:.jl L.J L I\TIJ_?IF
P L PV Pt ST | PR PR | PR TIPS T PPUVEL. S PR
P | L S | s PY R | I L T S A

R LT LRV [ g Pov L PR R
gl s g Dl T iyl o gl - 0T
LI S SRS PR S 1P PP I iy

Ay e walinal Sl 038 G la g R g B e (T

J-EL-I_IJ‘i I_;\._J_I_'jl T A |J'IJI_n'j .J.-\.D!_J.\ Ld_’.:_,_:._l_l Ii:'I"“'lJ!"'I: J.-'\._lj_...i_j.\ rE

EWRPTS CIATe | ALY | B EWSTS PPN § I
Guaga ¥ Gl ey TV 0% Semya =¥ G ML T 0T
Tl i Oly g ) slap § 51 plas 1y

.:l_,_"-l_{: walis_l [ S | ‘5_“_”5- |I_,_5_"._',..\|‘_J.'| I-..ﬁ.n.ug.. 2l 3]

agla a8 e A 3 alEr s G gl s peal dl_,.ftl‘lf"_ﬁh'lfa?-_,.i_,_:,.._l iy

gla paslinl il paly alfa ales g I8 ded 51 aplnal sl OF

SRR PN RS ORI oW STV L I I O S JERN PR -+ N


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

www.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

WWW.ShI

=}

[m]

m]

=}


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

WWW.ShI

=}

[m]

m]

=}


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

=} [m] =}

WWW.ShI D


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir

www.ShimiPedia.ir


https://www.shimipedia.ir

Wwww.ShimiPedia.ir


https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir

)
e

TS -
L sbrn (€5 ) e 5l S,
/u//,‘ S s slag $2)as AT B a8 Ay
et (Ao c\a SR D e 1<
L4 ¢ Olo o o 2 ~ sy, . . 3 =S -
B8 oy "L““’LJde]\wu‘\ i 2%
: =g s ) S
e (e S B 2 SO B s o a2 O (T
o i< (o Sl IS e RS S R R
2 W - gh‘
PRI ot | y AL SRR ) Ks Sl
i e SIS YA G B9 U AL o “» L3S AN
w7 s — 2l SE)

SR L T VP W | A3 )

2l S OLs
e B s e
30 SN slagiy e

— S slag sl

Jsb X
o= bl glag, oo
530, L A6 A s i P SEEACI AT

(1S ) A S ‘«wuad-—t.f‘&—a:x_t;u;\u_;de,u 4
o2 J"J,‘),f‘oJ.«lLA-.,'__;_“

A ) L «Y« Ay A
‘\./.L‘—(‘ :4 s ‘ / VS 1) L J\L dai; EL) A wl ‘-J)\'r‘ el asls oLt 2 (Vs e J&:
PV

(b Shje;
Pl ol & 2T S 65 las et o Ly S 3)

<¥» u,_)_f s.

a¥r aiy3S Q)
;;._’:_,(;;*f Ll 2 o Lo, "\5‘-”' S XS o 2 03 g3k Al 3y a5 J =S

’ Pav & (G,

3 S ~ 2
3 Sl oS 2l o)

Ll e e did

“\» a8 QY
Lilan) M g b sbonn (38 3 355 g e et K s 13 Al (50, 1 D1 (D) e Jgons (50 81

bt Ky (OF Jploms Sl (5 Adlas) i 16 030 S5 5 255 1) dlad ) e Do 0SS 5 S 2

£y

7

W) e 3 Gt 305 55 5355 3 Gt e Ky s O AS 0

«f» als)f QY
ol Wl 3 e 3y aa 5 g2 e eslinal LOULS 53 68 lacaY sy 9
s e da by SRR K5 9 S g (0 oy 5 O Gl

,,U)bk.“&;)q»'——_—a

ot Koy g ph Gl O 08U S SaS 5 5 pd i ddns £,

\ K5y Ko o o 3 ) e S S
| AL S Sl AL sy 4l ($3 3 44 e o9 &
UJ_JJ~*—J’ f’j)‘—‘br oty sl



https://www.shimipedia.ir

A 2 ib L ¥

Sy s e fe

«Y» IV UREY
i S e AN R TR e,
LJ";' s b= ;(C:—i’, y s <

5 Crabyn L IO
; 3oy gl P [ V1 e IS O
Dl obas s lady =Syl 13 S S Ly olad 53 5 01 S ) £

LA e AN

-‘LGPL;I,;- .l

7=



https://www.shimipedia.ir



https://www.shimipedia.ir

o polie 4 oo)lol i Jle UV G, -
- S 8

«¥» aLyr m

St o s <
S yo U U e (S el .
S L UL, \,_Q)_cc,)‘”&

4_-_,\__’;\_;‘_ S S O | ] oA &
s/l 508 e dab b alasig il T VI
¥ alss
Jis €S Il 53 ol (§hnss Jdon S g 0 Sl O s g b gy S Gl by gy
) Sl S s Je K sy

~ 1 7o e 2 b
&S o g bl ples 3 L (B> S~ = 0

. e S -\ .
29 “._L?A‘,‘Av"a.-ol_d_,.?a,vuf ;lu_(.,“‘_\_,;vu: oGy

O350 S5 sl e Ojasdon Ller &S s
15 5 A Ola walls 4

MG (yds (52 d5len) 35 48 )

PR c.-._.'\,\‘, o sgis Jha NS

¥r a5 g

= (OAl & $ ALY o
3 AN (a2 K ) ey YL Sy s o5

ol S 53 (555 IS e 3l b isidar Y 4 Y S 510
AL Y 55 (S5 mla CiSe L
S il g3 o Y 53 (555 Nl 8 S5 e 2lie 09 A S ol A G2 iK1
sl (0=V) &Y G i b Y 015 e SO S gt s o 5 098 da i 02 Sl s 50 8
3y b5 (05515) e O 4 5 031 Sed 5105 SN 3 0l )l i 3l e 10
o3lie “ﬁLi <J- 23 .'_:),'_{l‘ S J&*‘ ¥ s Y

Gl ol G e 2850 5 5 el <K Al

AL Goas S5 s e dsb L g

<> 438 D



https://www.shimipedia.ir



https://www.shimipedia.ir

s Ll W85l Ol 1yl Jad

T 5 (o L1 el fJED ool 53 5oL 6S oy,
) T 290 g 63 S @a> a L | Lo
hC
A
hC

Ay

Uaid,

M ——m :¥..nm, AFE,
My ——m.:fee nm,AE, =

hC(A, + 4y)
My ——>m, : AE = AE, + AE, 22 =

AE=DC_

N

+ A ol e Sl s n=Yg pov =i
o b n=Y4, n="¢ Jlas [N — i - S
N grslacadb s n=Y,p=y JG=l v
Usls golize 6550 5 S sl il Ll s o o3 ¥
"r"‘b}f.\yy
J ] 9 > ok Sl sl Lo (eome S50 5 LT Y s by, <)
= S o) s 0 S &S (5, 4ba S)8 0 e 8
b 4l
REES U
9 O 0 b Sl e iy 5 A S sle gl s o> 5 e
-<_b\;_4.:.\v\..>‘V—T>\_h,_‘Ah__‘*_‘\(
( okt LK i ¥ 51aS) pas Y pys ayas 525 (S, oy
"“~€" e o "-’\_ -
b Q38 \vg
YL S-S s S ol Y sy s
b JWa b A A oy ol LSS 04 0 o Oy Y L ST : S 930 A
| (Yp sl O £ Ysilel S O3 ASNA LS s (Ys,Yp) =i
ava |l o a3l S s 4 |
e 5 Lo (V2 V) olas 6l (n) Lo dab g0 yaseial s

" s (I=- W ahjlsn jllie v g b(l) 25 Lis
S Ly oe8 pyDlyS el 51K A L] o cssay (I=5,....(n 53 | P sl
( ..l7Y‘H’l.l:,Hd),lpr),l,o(\),ﬁ:x, OGS et

AY



https://www.shimipedia.ir

) == 098N Ld @y
TS LG e - “¥» i35 Ay
O, s ! pElEyEy SO 0 3l
| 4 > o f . %
“¥» &35 \YA
s L35 AYQ
A ais)S Y-
2o TV) a2as 5 g 2 S Y rtn by AV e s St s P s M AN
«Y'» a8 Y
=4 Jsd> poler 2 s Yd Y G 8ad TS e s s e e
(< L) —':"\:‘\:q 3:3)13 5= role Jyd ool 20 S e
aY» ais)s AYY
\ 7L = » Y s JLi eba
(LN e s g fSe) Sl 4 (1= 1=\, 1=Y) amsbs Y 5 Y 2l0ss (n=T) ey a0 53 0 )3
AL o (F14Y) adal,y
aY» aiys Y
$ 13 0ye 2SHVA Lole (gleje J:.L> ',‘Lé-—'.’ ) )2

AF



https://www.shimipedia.ir

oo

LiosS
B a3 g

) e sl o8l Ol iyl

> (n polae oo (D) (22 5008 300 5 ),
R CSURTYS
-l2 u > I ¥ o S e
W Qisss gpy
n=Y—l ST (p 4
cat; (n ) == % ‘ 3 >_“—7-
REL ST
At (=NP s 0, Y sl (1=2)s Y ) 53 |- Et Rt G ol
30 eyl (=)0 53 5 05 SN e I=Y)d sy, <
“¥> 438 \pq
RS URTE
r Ydo>Y+Y=0

el () = (n) Jol 255158 sde 3 4 03 SO a5 oas |y
S 3 JaS Bl e &S LL LY, ISR Gl o
S5 L ool ol ole > oear Ll AS a0 So e obe Aol Sl gy S, L v
.‘\*»Qb):_\u,
S o e Y5 8 gl | (D 4]) 7 osene o Ll ol plla 1) LAY o3 Oad L s SR
Sl— (M+]) g aams Sl S o 15 Oy S g3 < ; 313 gl (855 e Sy
Lol = N sl S-S N aS BluS

¥+2),Yd (Y +Y).¥d (¥+7Y),0
Y) ¥p (YY), ¥f (F+1),8p (F+1),Vs (V+2)

Y) Yp(Y+),fp(f+)).0d (0+Y),

¥) Op (0+)),¥d (Y +Y),7s (% +2),0d (0 +

Ad



https://www.shimipedia.ir

)..Ca [ \v]v\'_ « Mg [\\.]w-\'_ «Ga [/\[]v‘\‘ “fsT¥p

o Fo)sTYSTYP% s Bra[Ar] v ¥sT¥p® | Ne:vsTyg?

s'Yp”

£),0:187Ys'Tp", c(Se:[Ar]rd " tsT¥pt | cl lNC].*\"l\;

! RAESSURITY
N CE [\:}"vi‘“ - vaCU [‘\11"\1"\

<¥r &35 N\EF

“B» 43S NEA
«\» ais 38 \EQ
el olize Wl o b Y ol Ll cls il 25 B Oy S slass (O 0n) o 5

Aol o Soslaa

g < sl Ll Wl LS ) N



https://www.shimipedia.ir

L T T T

ettt Sl T L T T T
d el ol 3L L L T =) P

cs.b LYo llo L 25 0L |(n) A ¥ c e
o PsS & WP
d 5 e ol S i e
NL’Q""):.\Q\
S S = Dy y SIS raBr |\q"m fs ¥p~ = O - L < <y
S D TAZ D s R = S > = ANS LA PR
- BT
(;+Si:[Ne]rs"rp') ¢ . ¥
SARS I
3505 5 A v BV ole ¢ >Jsd> 3V ors
At
( Ar [Yd' ¥ v
Ao
BEE S URTS
X =[Ar|¥d'" ¥s' ¥p Y 3 A S r .
R Y
rrCri[Ar] Yd®¥s! 5 ol o ol oy, AT 22 s s d i
1Cu [\rJ"u" ¥s' = ol oS Ol 2 s 4 o U sl i
rAs ['\!]rdu‘\v‘pﬂ — 3o Cols LL La® I -
"r‘“ﬂ.\bo
5 3 2~ sl S sl aslade b Wag sl Ax 1SS A =S| s e oy
=S wlol Slode & 2 5Lojlil G L oS Sl jleutasL oSy S
=T X , s (21 3 Y

AY



https://www.shimipedia.ir

S0 Jac 50 jgan oy laygy g Sl T 03,97 Cuws oy (sl

ulesU 4 U"!PINWJL:"’J"*)'NQMJ.@; 5 (ol

PS5G0 S 09 SSII (LST oxcls usc)

LST 65cl8 Gslho : sl
(& &:Lho) S

Ol el 5 03T 1 o ) 01501 6y g S0 0bLal

\wCl:INe] \‘\'rp: ——>vCIF :|\L‘|V'\'Y’h'
. .Na:[Ne]¥s' —— | Nat :[Ne|
‘~|'3|\l'|‘-\v"|‘r ==\ P :[Ne] ¥s"vp”

F:\sTYs Yp®

% > JF~ :\va\'\‘p'

\sS:INe ¥s'rpt —— ([ S™ i [Ne vsTYp’

323 31 35395 Lo 3 ¥s 6l juj oS (5 9bglas @S s 3L (d 65m3) shialgobic ogas HALP
g2 G113 52 09 S gals wows I plSas > (LT 02cl8 5:lho) 39450 5y 931 I Yd sl

S0 132 g iUl Yl auU 4 jl pusw g Fs o0l

o Fe:[Ar| Yd fs" —— (;Fe'™ :[Ar] vd*

sMn:[Ar] Yd°¥sT > eMn"t :[Ar] rd'

v‘\'r:|‘\r|\"d\Y’\v = e Scia#s[Ar]

iz o9 Uil T 53 ol maylas dY b d' Gl T U leesl 4 G a0l Gl ST g plsas o2 )SI

Al puslgs (ulaesl )

«¥» als 35 \0F

YNat [NC] — L-_\n.p;\\‘n;\Y
TTMg™ :[Ne] — e=\e,p=\¥,n=\Y

«&» als3S DY
X [Ar] TdAYs' — X [Ar] Td'

«» aigS \DA

pf-:e=\A,n=\%, S Zn: s Ys Yp Ys'Yp vdUfs
: ‘ Y X 13 Y - (o} -\
1¥0:e=A,n=A, (Cr:\s'¥s'Yp Vs Yp Yd¥s

Y Y ¢ »Y 7
‘Ca™ :e=\A,n=Ys, ZAr:\s Ys Yp Vs Tp

Y Y 19 Y t
Mg ie=Ve,n=\Y, ;S:\s'Ys Yp' Vs TP

ne
g 7 = &5 LY 2
LS (5) WY 5 olea Lyls | o~



https://www.shimipedia.ir

SNE glyls Yd LY 5 i) ool o= 3L 305
A% \'\IJ'\!(\' v CI [r\l]'ﬁ!"'\

roMn [Ar] ¥d®¥s' | \sFe [Ar] Yd”fs'

visar >0 Y5 WY, SYL Ol s o ol sl 5 (1= l+Y Yiis o
U (& C o* 2 O S -
LTd v
fS(n+l=¥),Yd(n+1=0) Wi ;
‘h“‘-)'-f.\ir
n l‘"‘(;>”"‘ \¥ > Yn \Yo ‘H""‘ 'P ¥¢
s M:[Kr)¥d*0s" — M :[Kr]¥d"
!\‘“‘J"‘\fl
n=F¥ °
OY 5015 s 09, SIS S) 2 (Y aslea) Y c -
PiSu e Sl o
*~"_/:‘-,""\ \»-—*t\J i)l Lide 09 DY | \ N N
UTn J92 L ST 1
2 Pt

b Aty

r Cr[Ar]Yd®fs' &> d 4y ol

> auf s

ey Ge:ds' Y’.\v"p‘ "‘\"’[f Y‘d\'Y\'\‘p'

«f» &gy 338 15y

n+p=Y¥0,n-p=49—-> Y¥n=Af 5 n=¥Y 5 p=YY

rlAr)rd fs"fp" 5> 5 b o, o

AR



https://www.shimipedia.ir

2 (1=Y)p oY

..‘J,. 1
a8 \Y)
i A a8\
(o Avy
=12 A Conad ALY

«£» A.h_)-r AYE



https://www.shimipedia.ir

S st 15 OleS Uyl el

e s 7)iasSt el LA O3 A Sl i
| S S (s Vi A Srd fo
~ He: & - J =2
‘_(}(-(.JV ( l(“iﬁ ~r. %‘):\v;
b sy
'ri“‘“ﬂ.\vl\
Na:[Ne] Y's' > ,Na™ :[Ne]
Cl:[Ne] vs'rp » wCl™:[Ne] Ys'Yp” =[Ar]
& &30 \yq
S| H s el U Ay [T S L3 Loesly s 5 i :
= Sines, © Oy SN Ol b g ASL s 0 > slaJ S, Wi, &;;Al:’

A - Lo U D == L osh &JLAL,;\._\_:
S - ,
iy .
| o KT~ I LM__I‘V.l_N\“ N

)3 || s O3ly Cly J'L Na ¥

QX VLRV

1)



https://www.shimipedia.ir

4 go Oy dal>- > s,

(Al o L)) L3 o il Los

» CaO

c.ca™ , 0"~ —— Ca,Oy

y Na,S —— YNa® SiS)

AL O SR AL Ol VALY Ols
sy parie o sk

2SN sliies Oles LD sl XS Sl Lo yls & pla0s S ojlul 4 &



https://www.shimipedia.ir

Pesn

e L .

3=

LiosS T

1Sy ARTE

(AlLSy

(Al = Al"" , TF)

(ALO; — YAI"™?

(K.0 = YK* ,0'

) (l.ll"—-l,l‘,l

4“()' )} 1) (CaS — Ca S

) s (CaCly

) s sl el 0leS iyl i B

KIS K 1=) GG (et

> Ca't,YCI?)

coll 15 s 4z S I3 oA IS 3 el CERCEVBIECNTC S A
o2l aa Glon (SAD g e TACT ) = e e Ay
ot 0 7;\‘._‘“»— &8 (S S5 el
34 s U SR e b,
“r”“i}fm
I pa S (a3 (6 p S a8 - = (C
S5 slady =Sl Sz 2ol s DU AN TS L e = Tt L (C1) S ¢
ATt (S =it
' (@ R AT T LS
Gl :C/ C/ Cl C/
& aus g,
o - U et ela sl -l (ST 22D N A
s Qe S a - 138) 542> S Y A (S S g NS DO (& 2 =) =Wy S o (a
ERCET j J J S Lo (W
8 I R \
s Ct 4 S0
L a) >~ s slad S, ] S CE P VPR I S B S T P :»:.;.‘.LT-.._,_;‘_(;_
Las) 3l U g $lads 3 s 7 2 & s {9 A L it
23t (SRS
SV plomz il ezl o ol JiSpe g S 5 5l S m Jsane oib & S0 LS5 S s Ui p
Sl (SR Kgs 0 BT
I 7 — )L Ll o=l 4 gl Lo £ 03 A LS L (s
S (9 vilico
—l & OS5l el J =l o 8L o aie oA e Sl sldad y WSl g o ol
e 2U9> < 05

Y



https://www.shimipedia.ir

0=0: » ¢/

H W ai38 \qy

(/IS F LI 5 (j'l

by aipS Y

Bles S Cul Sloylie o sbad 53 IS a5 s BB 3 1) Cilosu glad 5050 5 g s a0 o 2 \

ol ottt oyl s slad 53 U ge VYo 5y emib 5l sl LY

la ) < LS TS 5\ 1s o\ 2 )& Y

S 3ar s e 3aS Lp e 5 @B S ge Jaloy Aoa ol Ll 93 Sl O sl S

( DS gedls o 5l 0y SN o 5l & sl Ll S w S S50 Sy oLy
. 1 mta S =S

Led oo hdS omn (S5

«Y» alyS N4
o e r e P LR GO A LT 0 M 0
)y e syt (B DA E e e s Ve syt b 058

CaF, — Ca' :[Ar], YF~ :[Ne]
MgS — Mg :[Ne],S'™ :[Ar1]
AlO, — YAI™? .[Ne], YO'™ :[Ne]
pY— :[Ar]

Mg P, - YMg'" :[Ne], Y

Syt ol

«F'» auyS V10


https://www.shimipedia.ir

LuousS —

ilol Sguinz0 JuShi JIBU 9 j18 slamsl 385 518 pa s Srar il
330 JgSIg0 S 47 g 9 03130 92 S )T S oS aun (e s Jlu
38350119090 Sy (X4 U0 Gledzets S0 U2 9 031 Glas LT R N ¥
salgs I8 oy g 390 (53 Lo uad 3) HISg Fuus] slewssTg F g O (Yo I3 0rAlL Lo, "
Lol 9w AlFy g ALOy L 38350 H9-S90 S)5 SIBL JS05 Yo s gy s ) (s 8
=l GlgSige Al

‘b%J:-HY
2R SLLB WL M i

MN > M™ N~ 5 M™ , S"™ -5 M,S,

¥ iy A

| | v A
. 1 c A s ) s o ¢ AL 4 ) 282 90 2443 % i ) -~
ol 0 Y0 Wlsie L X pae 5 A = i =iv iAot o 2 2 T APNO R AL ST A TS
P
ol S S 5SS by v‘.a~'_j'_uv das . X Oigs <\ &

RLEVS U

310 sLaey, S 5 lg 0 X 2 o . Lpd o Ll O 0 LA O "&rx‘;'hu_z\_v\u.‘( .
3 T VA <1 & = 2 (i P
\ (€
- A) 8 1 Y \
I 43 OL) P U AU O s, 3 ) SWee S S LY. ’ S
e AVt B B H SR .;_.;\\:\,

Yo sy,

o dylesn 51 5 (VA oy, 9) v 5LE L 2L . (He

e (Ve . A
D e R W RO |
Uy

RS o] 6 e

o8 pcht ) Cl/—Q (.5’_.'; L,xu‘_ji:

15



https://www.shimipedia.ir

AL UR A

(EEs L o :
236) ol 02350 oy £ 4 Gl Y

j_l.i—
(;MA.; - | g

33) dan USS Ll (SiCly ) XCly s 5

(SR S, P!

AW TR AG A, Ty
o2l OV o3l sl Jst Y 5 =

(b)) s o RED, o

J wV g s b . !
% G (7 0093 03 4N 5 oY 2 1=Y sn=Y
«Y» als3S Y.¥
r.[Nel, ;S':[Ar],Ca™ :[Ar], Br™ :[Kr)
N8 AT » o 335 v 58
3 | Ar]
Xé [Ar], [
Mg ]\d
«¥» a8 XYY
rk'~"' s I S e ST N s () 5 0l e ol gl (O K sla gl
5 ko sl sanl o ke dall (ol e 5 05 513 Jgam 0 8 50555 K s o4, Fe [Ar]rd”¥s")
Sl al) Sl 5 as s
«¥'r ais3S Y-E
(32 pog or S 30358 3W0) S0 S5 «KF<F K"

oy S <Al «F AlT

«—MgNy N~ 5, Mg'" ¥

- <it=
EE =

L/ \ (/ «—SCly, « J'vf{\). ._4':/‘.' — B ys A Gl SEY

«Y» a8 ¥-D

Yt _/Ae. TOMg = ‘°.“.\1g:'.\o

A

=(Y¥x )+ (YO . “):wnrom,o:nr
oo

) )+ = (Y7 x-
oo

2 -1
L

«¥» a8 Y.F

«f» a8 Y-Y

Ba:[Xe] #s" — Ba'" :[Xe]

o 1 [Kr] fd\*os"op® — 17 : [Kr] fd'*os'op” = [Xe]



https://www.shimipedia.ir

LeouS : o Sl DS 1yl s
<¥»
oY (VR
B s el s s sli= PO X a5 Sl Y
E(j) = m(kg) ¢ (ms W reox) e T =mx (Y x) )’
m=Fe0x)e kg =Fe0x) e g
s oy
\ molC e
o/ Y5gC X «/o T mol Y
\Yg(
s /o) atom (

= =\Ase#x\o atomC
\mol (

255 & g0 6 (25 JUo ygb 0y 3gan 0 63aS 03lo Sy jI (5 8k valido sla S oy (s, 8 )

R ) e : 9501
oo jl Sglato paic Sy walino glo JSud 4S5 Uolg> .3 15 3929 ... 9 6393 «Zuidl 1S o yulall Sf

092 Gola s,



https://www.shimipedia.ir

S35 0 )l by

N
VWV



https://www.shimipedia.ir

N sl as |

R T 1S ; : \
; 3 LMQ)A\J@,L:__,.\SA,UPCLAL.,ULJ);

(

N - Cicaa liSEA elidslils 2
— Lf,’uf_x"' (& ) L_J 2 — S\a §
L ‘ O Els, alisa glajl )l wPsle ol Ll
N.0.C0O,,0, 08 \
: kﬁu; éJr‘JﬂQL § Mg

>, 2
1 0 T il 3 e ale sy e
\

38 ol )3 3 0331 e Jlo 3 4imgas MasSlye
o gl a8 Ol Gilhae 830 0L e e Sl ] s 1 1) 1ga LSS 5 Loy s il (K5 )
Su C
_aly g ) el sald s J lals L 9 (59l sa 133, lsa) sul ,Jﬁ*“( W Sly3 slaws Sy o
34 29
’ (sl ot i)l Gl L lga L2 lals i)
el 0,5 98 U4 sl sasolis sl ST IS W e FJM é\g_;)\ a3l b s s Ak, Y
igilornl (RalS) Jiwgs 5 1oy 4 b 54 s Ol uis o8 lga sl o el (Ll X
sul 3-8
U b e (GRal33)) jawge 5 g (,uals) jauwg ;s
bl S slags 2 |

) ‘ML\S‘ 0 BOg 3929 28l ladssss o ‘..:‘._J 5z oS laa YL slady s

¢
18 Ogeds o ) ol iy e ladsSss 5 lagslay 395 5 b (Lhinl 3 555, 2ilas)
1 3 : — S -5 3 1560 ol

Gabcop 8233 (5 aglS” YO 2l ’CL:..)\ 2> Bog g azils 5939 (s S yiaglS YO CL.;)‘ L (HO) ol ) Sy b

3bbis0 42 ) g0ty Ll y5oy 6 g slasl
092 2lpesuy ol Caoud opl > ol L UALAJ&AJJL}M (5 iogliS \Y U e éL'n.'ijl :)aagag s -
. %P1 TR . - s : e I
sl (o) @ I 03 il wlosS UT Gyl @ uwl 63U gl g3 0ol g 00 2l 82 9 <)
5 : : e o Sy
ol 331 L Los Ll ;uULo_sulU,{?_\.L_Jl)_mgl*SMJ_\Aéﬁ.o# 0 LY ggpéln”l s yaungisl yiwl LY
Uil ‘

il ool ¢l 33 g gl eull 3929 3980 it ¢lddy|
U, S juas S (0 o (=A=°C) U(fl V) Sl i J_\Lo>.L5).Lagl+S Ae G O° éLA_'iJl :jauwg 0 P
ol (o > ) 1 - 4
Al 0 6)S Iga
TS oy © Oeo G Ao glagl 2 5 .F
IL;&“AJM';LLLJQ—JUQ—_{..M‘w\:ﬁuggj)_oﬂls.é)ﬂgl_és O G A éLmJ g0 3
() - . -

929 U 6y 531 sl S L oull (pal 33 -3940z (a0 5193 bUED 87 529230
9 L ()92 >9= = : ~ i) :

S - A
| panl I)égu,uS.:lL_ggifumegjéj)J\)gdngng.\.?LﬂdAbmS)JIJQPQAIJlélmug).&
: JLET j i s UL glas)l : FA{RAS
\"'l(mmo_;UU_JIJ>.;Jl_\,ul)ldn\S.U:Ug)L.cleéngﬁngl*SD GUL glas)l : g

o - - 3 18 <yd
_\;,JmJus._g}&h_HumuelelS>9?9°J =2

AR ENEEIRS YT



https://www.shimipedia.ir

e
=y

v
L

-

b L L

P Py
P , e

. ——
e

RV

K SIS TR 5 1Y POV PO

pod



https://www.shimipedia.ir

o) 2
= s
I 7
: Vs
: AL ]
| &S 28— olis \_‘.;L,..._“‘O Nd< ~

9 (ki sladlbsy i, sla R

‘ il G 25k 53 o3kl alsg, Slas 635 5 )
Sl omsle =l L 55 | 3
: i 2585 0 S loa s 55, sla ;i S e JW Ogilia
¢, 5L Ll 5l s caian
AT) (V] A ; s

s JL5(0 oy 7
s US(0)) o le(\.)u;g,;f 589515 0 Slen (slas\ ane ns
2 A ¥ - -/ 9, .
L sls2 = 20~ b5 5l L5 ol o 239039 a5 |

& ol A sl e oo Slea )l e )y
,;JU,, S &
g 1581 Lol ol pano (HLe Ly 8y
syt S d -t Vs 2000182 /“F‘S L 58 <5 o> e | als) L o pals Aty |,
gy 4 198 03 39752 Susby Ll s Ll L (043 4 e 4 laoT el

725 el ol Ol 43l sbul L
veo°C clas G 03,5 3, b g oial 2 - 4 S e = A 3
—Yeo°0) & ==Y ’ 9 0dal)s dal> ol 4L A ‘C-\ o2’ (=VA°C ) sles 22 s dal o la>

&
el b« Las o 5158 58 S35l sl

A

G sl mle slsa yeue U \ L sl I 4 Sar
Oy S ) @12 ST9R s PRt & sln ol 4 & Gyl .

EYVR IO S ¥ L KES SLb o \_(5/4 9 045 la> e FVE Y

A s 5 39>9s syl b

(Ca0) ST jl oslaiwl L g Sg-d0 13> T L3y Lsloss i S B e P 1055
Sy 9 PS1 0 (519 9 035 ELAN Jaunsl Voo 3535 15 HLid ol 81 53 S0 LAs 39295 SauwSl5s (S

U 0231 ladg pt i) U I J-dson a8 bluwsl 53 .5gi o 5 35S0 3 lg LSBL1 s 1 oad

g (-YAY)Oy g (=\47/A)Ny g > bty 4 jos | s Ugaso b0 GhalS St os by IS sla JoSUgo

Lol 83 132 (32,5 49,0 ) Ly Yag 5 b Ny LS 1aml o3 2535 il J81 b .3k 0 (—VAS)Ar

3932 03 Slgi G FaauSl) Culils Mg UL Uogls (liga (sl (dgs Sus s Julseu Arg Oy sl 5

35S eslaswl OT julg 58Ul I lg5isn alls ¢ fauwS] bugs (sl (3015 w20 58 alBL sy p

iajls 4z ST asbioe 5450 & 09,8 (a5 bslss 5156 ol &g (—774°C) s 5K (o9 slesas a5 b

€l SRl N

56 s ygulS” 38T 55 055 el (ol o,5 Y 390> b 5B byl s s 56 20,5) cul slass iy Sl (g 5ks
o5 ol 0 ST3a )5 095) 9 Vst S .Q?Sﬂ r_..La wled cuow sl Hlase .,\J’f Cawdd C_LA slaa i 5l P‘L*
bl or seie OlaS Sl & s peads el

03,5 S5 (sl dna Sl ge 9 polst U ()05 50 (2,5 b wlidlsa) Wb s 5 5 20)e [,.la 5
g 0 03ul (MRI) (515 53 9005 SlaelKans )5 Ly, Solabs

e R A RN

LS oo Jodwi Cac jwts byl ¢l (1gamo (5l 53 g il ool S5 s g Blad o juw jluw @ilo 5lge

L5Lo>) 059 32 5l jS .5 iS50 515855 yoguao 61529 GLad b 5 1) T Jubs (uasss 35450

Silbpo @b 519 I ispw (-Y74°C) pale g (~TOY°C o2

fl = o



https://www.shimipedia.ir

f ; ) ol (Lo 3 2 wobaay 8 25l
: S Las oS IhAt)>y v 3 ] a1
Uy Siys K oty aaus bt 5 sig,
Slga 095 LsS s S )2 Jas 4> ) Mt o (00)
= el gy
5 ¥ o ¥ $ r T Shpks y
VA Y 4 4 -
(Km) ..
o
e A v By et [ By e By el v WL
2 \ ¥ 5 ;
(x\e~Y,
atm) ;.
S|
’ e A S e 58 0S| 58 o) gla)l L1581 )
L slaalia, s9x0 HIa Ol 9x855 I3 2B P3G "~ ¢ C 7 U b Uyl Gl Slb,
LS

lge Sld aslea) 2l

e
2 =l RSy Ly o3 1l

o 5 i

by 025 S=) SLs g K plalwp 093 Odawsy (255 2 * 08 ol 252y Jda L,
YR (P s 1 -
slasl 5l M 2 RR5 DS el G
g2 2l Lo 3 )58 (5 50 9 0l A‘vﬂul S|
e LS W
laad b bg,>+ 0 S| = S5 o5 + Ol + (555l
g < - ¢ sl A ~5d) "o .ch e
bl f/\"‘ SLa,S e B i3 90,5 b ) lag) 355 55 3,90 ol s Jussl g U253 535 s cpatoan

“\'Sk;" FA\‘,J lagsls u_,){

DSy sy 45 00D S 5 O Sasaa’

| ;
Sl ol (i3 g Ao o

PR 9 Ry

Loosle K | i o O oty
N 0l |L5,‘L_..~,:‘..u..j|9k£{&’a

sl dzly o sz 3 OS] lade & i3 9w STy slaes gl £95 390 00 351 LS g 0 oy ol s

sybgs s (H0) T ,5u 5 (COy) 1aSTiss )8 58 5 0als plol JalS™ 259 357 05081 )5 a8 Ca

7

.



https://www.shimipedia.ir

) JU B LV el (go 5 .
[l KRS S !(f)lAA..J,_-;_»’:
ol & oV S0
< Y 290>
9 \V Jee 29t = Ul slas Ll s s
. ‘ = U S Pl )3 Cc e,
] 5
s Gl et 1 U s A il 4 s\ |
L v OeS1 Oa)
i 3 DGt B O ya Lo 4 3 | 3
1) g » Pt g 5| L sl s o8 9 LS
CcO.) AA_:‘ ) [*) _,( ) » Ll S S |
0 3225~ S22 O X PINSLl Al S e o, S .Las > 511, 5 | s |
¥32 B )S 5 832 wd Gl 39> Ol S8 5518 »l 5
s CO | SanS |
A o s ,Lg > 3la L bl ‘
2 I3 VS| jgua> )5 5 ilis Al )3 adl 23 en s

Y CO(g) + Oy (g) - YCO, (¢)

33 U539 (93— —imlo 55 g jgus j8 (Lilug jl 63latul « lasesls I3 3uSgigo 43S 58 sulgs Lol

&m
Li@bl gg s oy j8 b g (iSsgs uads o) Lo
625512 (5l Sl 6uggT (ygds buzo 55 (658 luiig ;) Ciso PUgb oslaiul g jlagd Jaibio (y3gs

J o > l_,_jf, sl gl LSH“SIJP d_{l_wg ol eslai,

gun0
5o JBlo> T SaUS g 639 uSIga g (iS3g> 5l ls J9=4)8 (Jlawg 3L GLS (4l L Cinga s

Al UL Glaisle 6has (53l I s, Dl

Ludlss )5l el by g clio bul,l 55 (558U 5 5305 sla paie CAEl 05081 0L (53 28Ts Jsa,

Lia3gn grre Sy b plagi g plAT 0 453595 g s s 8] 5 5 g dled 50 Al e

.39 6313 oulgl 3190y SL 65 Sgui 50 6aS JiuiSlg S g9 5l U Il JSIaoey &b s 5500
02> S g 6L So halS b Syl 6 30 1Sy i8Il L35 (iguo (o) 1 ygs & ygu0sy ilgig0 sl el

ST 392960 jLis vl 381 L



https://www.shimipedia.ir

54 ¢ gLo)ipgs Jad
Ji‘»,;:‘v‘) shaies

J

=sog

< o 7 ot - |
v : ‘
! |
el .\ e |
PV elas y {
L = s o * R S ol g
Lo Jm > v sy ) S sa 53 50
S OU a- ;‘—:—4 J —t sl L

o SR A ey RN
~ " 34008 LL“)' oA aslis 30 Sl o L Sl ii Xy, 5 0
oo S )



https://www.shimipedia.ir

22 \ ) ; g:/‘ o !

1P Pk e LS | 2303 0= el sl e s v

Syt S L 0°C ( sa s

Cd = AP A SHW P e
/ =AU

C=K+IVr &, e0a 1S\
)2 SRR R U s e s S

O P Ay, sl

L e > \ ) o | \
U 7 MOy 33 Usens jebl s en AR PSEL L L2
2 )2 23y 20 e

S

e b0 O S A 0 (= o
,\_..“auL‘.JLiJ..‘)J-L{)LS (\,\S o) L i S IS glea 55 A
CO, > Oy Kr > He Ar > He Ne > CO,
Jos
3505 AU s e i a5 Dl Bl s o yb
RGISS P ¥ V) C ¢ b3 JLo O gl Yoo
| J - )
|
| $o58 o plowl 5 laaldiy) 56 plaS mle glan o & o i a3 5s Y
‘J st ol Ol Sl b s glo O3 Nlea jee LO =S a3, —VASC G | aa glas L5 SI5IL

| ol o y3b 05851 58 (5 0 0sls sla Sy 3 Suplas Y

o : W& - i sl
s ol ap plis 8 ol sl
b glgp 52y b= ools8 UsS b

8 " J

{05 v o e gzl sl
.}“““’».‘ LB R GO S S v



https://www.shimipedia.ir

S5 e Wl b, s i - I

Lo S

;)\: 2870

Ao eske pldS w5 5

lads 35) T205

= A a0 "3 (<
~ o 3 S i - ol Lol L S 4 S %
5 X g = = e ¥ LS ool Y

s . e e | A ST
$oad 0 Mg (8551 DS )3 p) S sams plS Sz U= 15y

SO (g), HyO(g), CO(g) SO (g), H,0(1).co (@)

SO, (g). H;O(1), CO(g) SO, (g), H,0(g) CO\(g)

(g6 RSO T Wi VT S LS R L 1o e e SV ¢
et - , J S ¢ J 'L‘JL-'ZJL"J(}”_H

XS o Jme 0L 3 ) Lo JUs Ol gaa @ Jla)
il GG ASles o S Sl
< ~ < & o %
LS 2 K, )8 Mgl bl s s Sl BAR
N,
3)) = B e b= 35 8 J-“ ol



https://www.shimipedia.ir

£ Sl 0P 9 alect gla_tis g

o slud (olge 5> sl : :
ik dle 2Lud 12098 GrZge ALLaA 390 0 s Slojb (5lga) asla
) et REL A LSSl bt s @]
b ol Al 9 a8 Has slT - 2 Loy S AN
‘) e} 2 = :
0 ))L’""?’SJ,-.L\J,\;I

o |30 9 )95 EWIE &

: \ ;
b \f:\“)'“‘ *’MJ‘? Lribis Jold JJ‘?‘;LV’ wled

I Ol e

M/“-'J_K,Lr_.ay k.s“.\'?“f‘:‘u:-;ﬂ;

) (aJsl) easas> iiSly slgs ol

s 2 el ol L5y %,
dgr Ol O )90 934, losd Asles K, s

s 4o 5 Loy gleasts Aslea PN
o gl (Sl e 23 (63,5 )3) Juol> 5lgag
c .5 Sbl

A8 o5 (5,5 Sledb| 93,5 olu 1, =Sy 5 3_‘4_5_',5}_, dlga ol L5 Goldg Aslea )
[, eY duld g laes gl > = &

Ll sl o’ byl 5 g e )sl,8 5 lassias ,lisly K25 o sl erleasd Usa b iulas AL s ole Wsles Y

A | \J;'_f'vg
| C(s)+0,(g) > CO,(g)

Sl 1) dga> Sjso 4 ol Uslas 23 slga (Ko s

oles sl a3, )l 4 slasles

Al (s)
e 1))
51 (2)
! Jsloe (aq)

ol Jgaz S pgeo & (HSTly (»b_gl byl l) oless slaalsles )5 oalizul 5,50 slasks L oo )le (5 5 Sliss 7y

—
Las o =Sl 0l p S Ol 5 lasas 2Shy A g
(o | 2 o= | X o W | FaT R SR S ST Ye atm [
B o s Al et ISR =) SALE
St o pabul gl i3 \Veo gl ;> =Sl \Yeo C 1
| (1SS Asdh Al Pd(s) \
N Py (P LS JGIS S Oles & (Pd) ,.»2\;‘1._ /-‘ .."“:U JA ‘:>L>_u\ S'r | = (s) |
Yo U ey S, - Y g ——__>,,

25y s 5l pal gl s (il glisnds 25Ty el 2 50LEs) g g O Koy pueis Kb & 031 LS A
()"—’a/' s Pl J A A ) Lo

z . o f . A "l._,vl-
Mlkﬁ,—;—xélawgﬂyb|)u|u<u“ |}§...) -



https://www.shimipedia.ir

L) 5o WS b tegs Jead

loosd 19 U0 Wdlas G 43lse

0) 1 o LaaannipmeaSilg s

P LT i 5N nea sla 2L g
- il C 5 T3 [
1 s
Sy S s as

ol (a3l

59 = 7 2= =St Als
S - o )
~ s hais o2 (5 P00 SWeglds lay .,

Se>eh slags! -0 e lasaysl B 9 Pt U f - - ”“““‘u‘-«ﬂ, j

C s SRR £ AT N Sl ploxsl 5l s Slgs 2o
51 i Oly2 £ v 5 5 A e A R el ol P P oSy pla
74y 8 SR CE TN -
R oo S 1y 2 ) TR V] e b (s
b g el et o s 45 i o sl 2la) A S8 ST S s WG
. e 5 5 4 3) L b, RER® I IR
1 ade go 2 PV
slas ae—w > (Lads— : aS 3,55 Lo,a 58 sy 55 Jles
N P ES E 5 . B dal> dde L 27 AT A o A I3k, (_L_‘L
S o Jadlg
a2’ -t

p = 2N adyl dig2 (- C Sl u}- ds.‘b

> Ag.S(s)

[ - )
= e
— ] T Ve | § 1
i n ‘. .
‘ 3 Rt &
Y it e

T M‘SJV\;’J\;U)V(“”AE%".)J“’L{J“";L"LJK—;Q{QM({

~nl 0l 2! (P /

Bompzs Sl 5 AR el s o T {' s
1 > 45 b Olgisp U hsT U 219 U5 uA««sLaiJf‘w

oSy by > 35
Ll

c y 4 S a \.J | a e .
‘ P‘v; i o2 pu Cb" S o goraR )90 U“Jb “ﬁ‘ ‘a)')‘ 6')‘
|

s e a slagl 2las b puadie Slye 0 & o

POV S I IS o ; i
53 fose o) | ¢ 51 5
d (8) oLhP-a- sl 4 Gyl

|, aolens G992 )

dgu pl p &2

(@ OTIRE

T el (1) ey 0313 51,3 5 (CHp) 2505 1 @3l 21As5 02 0% & (8 5 il gl s,
(GG g -/ /

\ CH; + Oy = CO, +H;O

| 2 A R
[ sl N (1) o i 83918 oo )3 COr 85 5 4 2 slapil slaxs oal Ll 6],”,’3&).

ity patdit e
3 () o 23,9l 8 o )3 HYO oS 5 4 059,38 lagil slas g

\CH, + Oy =) COy +YH,O

5 Op sl b ol absles o 93 55 O am S| L;Lar,;l Slaws o Sl oy dl>
S o Sl

(Y) w2 "—:"i‘ 3‘}*‘ o )

CH; + Y0, = COy + YH;O

Dy oAbl Vi po 0l djlee aliand dsles py



https://www.shimipedia.ir

“L’l?’ g 93 4, gl

#s* L CHy +Y0, - CO. +YH.0
A o0 ol s Ugs 9 9 Slss

84l &5)lge alslas
w;Jw@#yuMIJKJPPLuquJV&\

v‘ - )
LA Jsfya 93 L ausliss 015 JsSsa oK, g5 O3Sl Jssdgs 95 L

Ol Jssse S Y

0Ly i3 gu alslas
2Ol e ! 3
0l sl (V) Co 5 osls ,I;g;)l;l)r,;l "*‘wau*e“‘-{u‘j);‘—’b‘;“ Jsl al> e
VCrH, +0y——CO, +H.0

: X 5 elagsl slass \HLO el '

/’:‘}\J/}’)A—*Bkﬂ/ L/LAF")J""' o,»(f)_u,,‘a9),“«{!&53L,,;k5\,(r)w,auu;!b £92 Al> e
.Pfj@ﬂl,.é.l;b.cw«gg
VCrH, + 0, ——YCO, +¥H.0

St At b 05 Slagl slusws sl slga )3 65081 610 (0) i Llisl U pow al> 1o
CrH, +00; —YCO; + ¥H,0
s et ) Loo3)sl, 8 5 Laosias Ly (pliasd ga s )3 25290 slassy iy s (iSTly 5 035 @5lge pia )
oS G192 2 23 (5 S ) fee=) slael o 58 Wk osd Gjlge Aslan )5 4, L5 slacy jo puizea

(&

oS ot a9t ) il LS S 5 00 palae s 038 o L sy ead DBl S o

‘["“316“ L)
v Je
Hy + Oy »H,O
H O sl \ o o Olsal 1 Jgl Al ya
\Hy + Oy ——\H O :Cows 93 ;5 0)9)a 6L.:,r,;l slas 05,85 ul ‘P33 al> e

\
T ARy Ylkslhfgﬂﬂ—udo);{;!lﬂ?o‘ 6\ﬁ;‘__.,_}.og\;.;,|:r,..,d>)n

Hie OO
Y

oS oo Jras 58 el )l (V) S @i 03 calpd A5 025 002 b opilar ot
S (2 U2 = & .

YH; + Oy

»YH,O



https://www.shimipedia.ir

S5 00 L8 L) tegs Ly

C.H.OH + 0y ——>COy + H;O

bn ol o 55! e 5 CYHSOH sl (1)

I, ez HO) COy sl =
O Syl T

s sl oy

Vo)l g . -
) S 3 8 sla A
v U
\C,H,OH + Oy »YCO, +Y H,0
adgl dlge Caomw )2 O ST sl (V)
y o i)
£33 oy
C.HAOH + Y Oy »YCO. +YH.O 5
SO, + Oy »SO,
J oS slagsl 05 22791 SO )
J‘“ﬂ»’ aoles Cosws 93 )3 30 9 S8l L ol g RO e :
LIRS
»
\SO, + Oy SO
\
3 Sl sl Jol slas caoww 93 1) — w2 U0 (o
F'w( A g,..».‘f\;-/_' 82502l ARLTAET 3l Sl 5‘/‘ £33 dls
»
\
\SO, + Oy »\ SO .-
S o 2 (1) S TR 03 ) poles ul 2 A s o B e e o
YSO, + Oy Y SO

»COy + H;O+ Ny + 0,

S slagsl 03,5 ol 9 S 5 p e sl (V) L

ro Sl Js! &,

\(-”:\,(); »YCO, +H,O+ N, + 0.
sles o 93 43 1059 yins il Sl (5l gz 403,19, dlga Caans 53 Ny (sl b B sy
2ty 20 Ol ipgy
() 41>)‘
. 1 . \F
\CrHyNOy —> Y COy + H{O+—N, +0

v

_vé}“‘yﬁﬁ%r’a@‘\,w}d&@;i;»&,“J/C,ur,;r:}Luw\,‘,u_\

Y
2 _/..a.r’
?('FH‘.‘\‘,(): »#CO, + H,O+ TN, + 0. ’

H,O l
Sy (O)&e,»oybg;.;l f)LQ’Uo),

LN O +OH{0 + ¥ N, +0,

»# COy
ol culpo (alos )3 (V) oS )50 L juo s 3 Juol> Slge 2510p o
Y S 3 'ﬁ‘id’f

YCrHyNyOy — 5 COy +0H0 + T'N, + -0

\

¥CrHyN:Oy —\YCO, +VoH,0+$ N, + O

"



https://www.shimipedia.ir

M2

¢t : .
VASh e S s sd aals S e 5l slas > YF

& 2N A S 2 bas A L K JAD Ay el
_L;L:v—o,v\:i;;.,\i; i 8 AT 5 Lol am Wil 0 Aicee >
7% i’ s S IS S R s (e D\ OY
3,0 :;u S Ol 3 Ll - Sy o =S)y oles s
_~—-(‘Q‘~’*€j*{;'71~..i;‘-t:~'.‘-";.;‘\.“___.\;/\;__;_L“_‘._/\g QS ek s

¥ :

Q.-

Tl a3 0l asls laay B 51 plas YO

g o Ol 500 Sl sl Ll b ¢ Lol g ad ol
Lol =< AThO = =

=230 OLS 5S1y s (aq) slo Ly ad ows ol

\ i) s ¢ \ee°C
Sl 53 =Sly aS aS 0y ——— ol

§uS gmi Ol 1) 25 35050 31 SuplaS ot dolas S Y7

23Sl 33 0SS ES 5 Slgel, SSisd Il LSy S alulicie ol
o9 J W T o (SN S J

:;;;lf 3 ;_L:.A;u‘_.;S\; 3l sa ;f-\-"- - ‘-"‘J"fé sl Ny

o aloesl € 2 Al i
i ""'\"WJ‘,'- prd =l -

: VA
il jao Pl ol s Loadsl sl se ¢

5 G % JIRY -S|
.—\.l;)f.‘\'.:v ~.L=v)— » o=

2

LS a5 Ol S8 L Sty BB 3 5 gaslys IS » >

(i Ol g o OF ololp b o I P B 07 3 035 K5 osbp sler 3 ol me YA
el oS Sy A 035 K5 SNy S e
ol o5 Culey STy cpl H3 e 2 sl o6

:)’;ff/?f—?”;‘."pbgfhi(_‘?‘)ézf)‘.f'zn?b v

o : A 5 | .- (¥
_,..,-lc._».'a_w)] u.',-g)lv);d;._...s‘;_,'i;.— J.’J_au' 0l sbul p 2 v



https://www.shimipedia.ir

S5 3 w38 sy ey L

. ; e SO &5l . s
| 3l JL-“"’ ds SGBN SIS Jlﬁ\_;)L:‘_

)\;IJW»‘“‘
| by o) s ebens dilas (& & v
el 0l G s RS
ol iy 55 S Sy ol
- Om Gl
N S b 3 peee 3ol WL G5l e ol N i)
Lol $ o (& 7O P P &
il en ol aolas Cas 93 J“:vf\,a,u.; N0 St
r Y A
¥
dole
; s ly 0byp a3l e 5ol 25 sl § -
\,L.Sjv‘k?f\)'"‘/'“) S )&".Pl.kfr
AP S M Cl e Ly 0
CrHa(g) +00(g) > TCO: (g) +¥1y,
> THO(g)
g
CrH,(g) +—04(g) - ¥ 0
e % &) (‘4).}“0
g 10(g)
YCrH,(2)+ VO, (g) » $CO
” = (8)+AH.q
g 10(g)
o 4 s IS sl 2 5 09 X 4 1) PU (5 g 002 G5l 00 (o3Li5 s, S
Ol dslas pl 5l fpp O 40P ¢ ol ry
3 i CiHyOH +Y0, -5 vcq TH
rTTH,0

CyHyOH +—0, - v
v ) +TH
Y 0

(,.I[._()H~‘T'(). —YCO YHy
THTHQ -

CH;OH+0. - vcg TH(
0y 4¥H.o

s 51 ) «CyH,NOq ——>CO,+H,O+N, +0,

J:Sl) il

»r

IYF )

— »

N O S e

Fe A 2oy el (‘JS ijlge 51 = (CpHYL) 58 OS] FE o oSy oy

Sa Ll o] b A b ¢
> 4 5 ¢ Sly LS A (] b
TS ORs 2 d \“?ﬂ'ﬁé;\_\“%:
Jiqia| Lole= 4 Jdl st | - .
e Al e sy Slge il [ Nes|
T J P el @ an K ) 23

)13 B3040 51 i 1) g 5 VL H0Cs;

Sl Vol OS) Oy s 4 CO

Y o O

oS 3 eyl slpn a5 g yeme b CaCy+ HyO > Ca(OH)y +CoHy 28Ty 5 ol slyn il o o T

Sl 2 “‘;
KCIOy — KCl+ Oy NaNO, + CaCl; — NaCl +Ca(NO;),

CHy + Oy — CO, +H,0 KNOy + HSO; — HNO, + K80, 7

ny,



https://www.shimipedia.ir

Ferazma iy,

22 o)
N / - A
/.
‘.';}.;«S)‘ja_,:SL,U[‘.__..uJ‘_;(:__.‘,‘_{;_“

2V slel e 5y g

A6y 55 Sy s xo
YPt(s) + YHNO

r(aq)+ :lll('lluq) —bH,P

tCl; (aq) + ¥NO(g) + AH,O(1)
Y-\¢

Y=\A

;J/.._d_gl__d_,.‘a 2l (‘(),(f.:)+ll,()(l)—)(‘,ll\,();(s)«(;()Y'u) Y

g b &5lse 53 ol slge s § 3ooen X7
el 55 ~Sly plas dslas
KNO« (s) = K,O(s) + N:(2)+0,(g)
CyH,(2)+ 0O, (g) - » CO;(g)+ H,0(g)

CyHy.(g)+ ().(;:'}—;('().(gy +H.O(g)
KCIOy(s) = KCI(s) + Oy (g)
¢ {,us =Sy ,5 easCS

7% 35t <l 22 ¢ sams (CyH, + HNO, - C H,N, O, + H,0 STy 55 XY

A

\eo

¢ ¥

Sl plAS o351 3 ol 2§ gases &3 4a 51 my (NaBHy + NH,Cl - H, + NaCl + BeNcH, 2:S1y 55 YA
\r \'Y

A V

Sl p1iS HePOg s ;5 4 CaSIOr (5 S STy @390 ) s YA

Cay(POy )y +SiO; + C+ 0O, + H,0

» CaSiOy + CO, + H.PO,

o
<

| > 4o oy 3Ib 58 S 4 YCu(s)+aHNO(aq) = YCu(NO, ) (aq) + bA(g)+ ¥H,O(1) o=Sly .Xe
g - T 3

2] S A, 3

NO, —¥—\e NO-¥—-\o

NO, —Y—A NO-Y-A



https://www.shimipedia.ir

L T

ESEE 5l sy ipys Juad
Lo

B30 g BB L U5l s

o RO 5 | aJgs L Sy | (29 [ P IS S g sl ,x.,l}v A5 Q) STU sl |)i oS
lel . | ol ot (5) 1 Mg B D o 23 ¢ 5

el o e > Ky 9 0390 Ll O ~

3ol 3 1 Ry vy ol Sl ez Jogh S 3 9 0398 A Hesots T ‘ B
\ 4 { o AS | O pge =l 9

; IT :ALOy ) s 92 S 5 D geods A5 i)
33 (Fe,Op) csilan &)gots s oal ) SN | BRI
LIS S92y il
e ] el il alie, S ) )3 sles S s Ll
IS R Py Yot Bt LS L sl 1 eslizal sl L 7 A Sl g
€ )5 y . B L
. T il e 5,8 il Odee S ) Yob s
3.5 oslizul calise Jilug SJgs slp !l Sy &b ¥y SRS

FES PLYre oL g ] 5 laa o 20 03 S 3 slaslsans Sl o Lo

lys & 3emaST Ly 0)Lugs 9 0ad (pliassd 2

as iloents STy AT 03 K35 G 5

3 T | Sauls| Sly X T
o , - s las O5aST L pal Ol o il el Sy G pal Gy
Slggd ol K5 9 onls  uSly g o (Slaa )0 19 U C 31855

: e g |
3 : el o LT o Sew el ol Jobiaa JIS) ol aas e ‘o @
o 50 0 a5le L 9 02l 0y ) slduY 4 US| 9 Dl )b D90 C PO K )

¢ < ; ool G oal SeluST s i ol a5 05,8 0 ) s
Jras (pmal S5)) )8, b A oa &5 9) 2 UM & UM > St B ey,

) | 3 Y o 4'\ “ s | ¢+ »
3,5 & o pl o sl ) ¥y oaul sad s G5 3316
2 S

9,9 9 UL 3,3 VAL D) ) 38 900 9 0
(¥ Fe(s)+ Y Ox () = YFeyOr (8) 129850 438 (S 2,53 Gl s ol og )
T - ¢ 1T JBa 6l s QLSS O 5T il =14 3
potsoral] W g osls yhasTly lga O3S T 50 r‘.,u_59/[ S Jla sl v O Plr s Sl L,
. . 1 Y §)+ YO, (g YALO«(s - 8
o 4 9 539 Iugl;‘n & 208 ol )3 03l S 2| Ll (YAI(S) (8) > YAl (8)) 29 0 Lo Ss]

dgan oA oalazwl u‘\l sl L(,.,..,:IQH dL.h:x;_)A,. 5 )0 wala \51;{ \_)i 3 \_L}_\

H8 S UiulwS] 1 @5lo 9 051> JuSuiui (18 abaw (59 )2 S U g Soy Sadun sleul (ALOL) Sauws) sisagfl

bl 0 63l 0ugd >SS puiuoglT 5 1S 33,80

oy (g3 Sl g Wil 3 397ye sl 025 455 plia U ogdior w0l s Fe''(aq) slavg syoy %)
)

1 ) (el Jauna) & s b 05U spoubl @ ailie] disy sl BB 0o 292940 cansl pal S5j Olas & gl
2 S SS) Gloged gy pl b il 0T 4 )L
ol Sk Uglon b (s )Lad 9 Lad) 0lusy bl )5 (AD) eaisagll 9 (Zn) (59, ((Fe) gal 516 au jusly ) 4
el (HCI(aq)) sl 1579, a ailan al 3
ol i 09908 S8 Ay e 1) il e p eteagll 5B STy

YAl(s) + #HCl(aq) = YAICl¢(aq) + Y Hy(g)

\\o



https://www.shimipedia.ir

-

T 5l 5 paSly maiaesdT 50 1,50 aT o &
A O

“"_Ayﬂk@gygp&b AT
serl =

7295 asiaagll s glLig, Ly

i A P dD L T ¢
INb 9 oS 2. sl L
AR b f Sl (A0, AL Sy
LS| i @Lf‘ﬁ 035 Joe Bilxe S Olyicq, 9939 )L o s 1 i Ea
M ‘ A EG I 1o ¥ oL e T
bl Spslae (5,95 Jlaa s A e s 299t AeS| al
Ul 4 5y, -,‘,,,-3
S el 05 \ < * s
,,\L:/,v*‘ s 7 £ re 2b ol (S, bl G22ls ) Gyl o Lis
0 ol ciangd 151 gs] S T e
| aiasg) UAJ,’))J-?))‘LQJ‘Lf))é‘t;;.)ifk_g})_l:'l.;,hl«. o ¥
Jew oA paiaa SO PSR IS IS
(et ; f b} $oll, [
Sl 30t Sl T
o Sl oL, 2l s ol Ceaglas ol spS SAbn e
7 e Calbus 4> \
¢ 2Lls) 9 = i 3
¢ Ko SN QUL dpdinl a3k oieag] Tl s ol asyl s '
i U Sust paiaagll 5l B ol 2S5, Y
P99 (S 65l Vsl el LU BTN ||
i 1 adzad )l L 598 HLES S Jazl sla yainly o
gy slatis 5l 2L s Saes 5 L ; s >
% =202 U2 O 4 515 (6oL sy (5 23 O] e 7‘” v
Sgan ealazl
T 059 Bl 2 Somlh o 5 368 059 St Ul sy
e ) [‘f OJ9 Joay Ll peieagll 5l S (Cu) s b, f
Sg oslazul o oSy sa

Lo A1 e s 42 adbie (VA ROM™) pal JLs 51 508 Ly (18

g-cm "W;J] U_‘L(_) )
o5 dlens ga pi L) - o -
| R $2 5 255 St S sladl sl y s e 4 la s sl b

BEP PRSI >

SR EH P PO

£e0 sl 0581 L 0l a8 53 50 A8 (0 a5 381 £55 95 1058 1L 1Sy s coal ailea o5k

: (P
28 oo (ST (I al) FerOr adgs 05010 030 el S 5 uars 3 008 Adgs (0S| (IT) c,aT)
3, 9 792\ et S,

S SBAS! (B 5 w9850 8 9 SN U

. T
Caois )2 ) Og—=!

3las g x Caamw 3 1) 095l olas Wil Uga b 2ty sl &S 1Blin Gy Gl 5 s Slaseas]
aslw J=B ooy ) ST sgd o i 5 k)5 (Jilae 0)3 sl (G ki) K905 S p90ts Ogs p8 )b s (@)1 (0 ol

Nga o3l B il Had
Fe'™ (IT) ;o 5 O

— Fe, Oy = FeO ;\f.___"‘ (11 \_,a'w
Fe™ (1) ;a1 5 O'" = FeyOy 4| (II) ¢al
Mgt 5 0"~ - Mg, 0y &> MgO LS| 1552

Na"’ pdw 0'™ = Na(0 LS| ¢t

Cut(l) = 3 0" = Cuy0 LI (1) s

Cu™ () y~ 5 0" = CuyOy > CuO 281 (D) e



https://www.shimipedia.ir

S50 W8 s ey Juad L

[ olasd sleS S 7 st g2 9 pL Olyi ) SaOgsl s G55l y,
) 2 (&2 = T g

3,5 ol g1,
O K™ Ca™ AL S Cré
: I waisagll (1) pg S
ol pow ) (et (et z (1) g 5
u/w} Cl Br F g¥-
Pl L8 Aen9 5 )5isls I
Al F-——> AR, e .
2990 ]
('J".(,' 3 Cay0Ox — Cal e
S| 1
s’
Cut .Br~ — CuBr Seay, ()
K*.S™ > K,S il
Wy ol
T+ Cl~ — CrCly _
LY 2,05 (1) o, ¢
cr't,S'™ > CpSy > CrS e
' el (11 oy ¢
cr't.0"” - CrOx
' 308 (107
35
: L5 doss plhe e slacuS 5 5l » s s :
sl ) UJ S (A » Sy w2 < 0D 8l :JLJ "&‘\x
S s
el 1,5 (1) pal 2,051 pal | I (M s | 3,08 (D) e
Jge FeCly FeCl, CuCl CuCL.
¥ 3)) p9 ) jaan v T
) )/ (6o P ) |

\:J‘\UU k_ng-.\t..f’ ) AR J}O)é P ﬁb

)3 Ly dea ba s 536 ST a5 6)b ) (Shg ez o SLBL s Sy SiL
A O 2 &S A 5 Olil g

S = L g olass ool (sl o 586 slags] Jold a57 SLS 5 < : >
i U 5 olasi 14z (125b o S sl ol & S 53) sy DS 3 s 9 5380 lassasl o i
Sl (655 30 a3l Sgub oa A . 5 a5 | : | E Wl
Vi et [t S e Py A o YD A b(‘uu_‘l.“‘ dgu o8 Albgs o . J a 3
- S e PP T )3 &S 30 ¢
Pt S
: (Co

J;:,L_} .w}-uJ (Ao) XNg—w L \; "’33 P r:t} 93

Ax5 gaenn (5] =
L V@u‘%»w“&s’-&hhpﬁluha

el 525 D30t (63laws glas

Ly i el 990 [+ Sy - -
Y 3 S S oo L 1,5 Gt LSI‘ l;,;‘ s

<



https://www.shimipedia.ir

SRR LR AAR A :

e S —

3 el e s,
ettt el bt Tt et

2 AShg> 05y CSy At (83 0 S SO LS) 5585 ,S
s LSS 058 A28 CCl LSS LS| N©O 25! = -
20" Sl s 0P e PBry b B ACP T R P,0, . LS ‘;’;f-_;-v;.
o ISy P SiCly R

co ASlss o S NO ALSlg3 05y A

o S| $ 7 058 /28° NF. Lyl 5 =

o Lazl izl ‘ Bal 5l \
o 89 1) agigan bl 51 JoSUsa slas 5 (5 1386 55

25 3 SOy S35 8 8

G990 BB 5 53 g Sl )

ol det & 22307 3 ea LS )3 Sosb ) el ous b Y glagy S (s O] (slabiss — 09,2 ) T

CAR )
Rt N a5 (0 | s VA
s il blp21059)3:8 o | (328l 355 Ogalm 53 09,3 ctia Ll lagsl plas) 38 59,0 (&

1 T
Lls byl

S A ks <) T \ ‘ S B
s f".ui sy a0 J2l e O sl _ ug}_Q\ u,..,i)i ) 6l p Jls jebas 2l 09,5 Y shls slg 0

o (d‘ ol sl 1) r__;l S b b 09,5 r,_,),l.j, ety JoSge o 1) agsl S Sa0s S £ yans

(Qv) Fond ~a bl bzl
SO :7+Y(5)=\A
ASUVA il sisnl 5 s a5 slog S Faexa N ) JKL 50 o

slapol s b S8 s 50 @) g N3 0T Ogalpm 93 1) s il 935 0313 )13 by 5o )

G

POy P A ¢
rrAe

srsyen I 0o LS L o e S I et
;,_..“;;.;;:L;;..a\ua/,;()!fugj;{”\l\ &M)\&.Mgw/w‘ﬁs; Lgn S U\J'/L:‘(‘é\*pf‘i»\‘é\u@ v
‘ O S0
A e e 2l R s L LT
Ur;lﬂ):uirﬂ‘wbﬁt«)’(\—’]f”"{w#\){‘*J.[?‘.‘Su‘l‘*u?/" i 03 )1 4 B @)
.\»LJA,L..JJ_)?
O S=—=0
I 9 - = z 5 51 Ll gl ezl | SNA ol D
_;_,.Ig.\,__,d,'k,_t,;.mu;.{l,\a,,u,,_u,,ﬂw \51,l>wl,wuﬁ,ﬂ(yu‘ « 3,5 83 509, e
Diy'S e S 4S5l 09, i K Juas b o
.)};LngLLJA.}Uga Lga ;w‘;w(),bu\fﬁé.‘\a’:{ \;f.mugf.illx,., SVgn 03,5 i Yh %
:0 S O
4 Oy - s alizad 092NV ales o5 ol @
5 3 3 > 509,50\ ¥ 5V |5’)wlo,\.~a)k~.ﬂlu9,ﬂ & i ol
M}_yuralwdbblg(éx,ﬂbu,,.ﬂ 98 50 09,35 b
.),|3),>_9u5,.§}

0 sladsSse u,_.J,J sl izl @) P

1) CO: o b saog,SN=F+7=V 0 o i€ O =:C o> €=0



https://www.shimipedia.ir

T T 1 T el Sttt

L

LwoaS
, Lr(V)=YT
clacyy S =0 3 ;
¥) PCly s 5 S0 G Cl— P—(
( Cl
X <l =\+Y o=\
) HCON: 2,5 slavs~ .
N H ( N H ( N H ( N
H (
Litsioe Vi el il el
4 195 I bl )2 U S Llg e WS H )
[ LA 5l g 9 e Omed & 2 £ P“S[h(a;‘
(sl 2o e ot G G | Uil
U4 D g5 )l 8 ol Wl bl B oTre 1
7 7 oJﬂﬁ“Uy}Q
1 1] ¥ :'V, ¥ \
£) CH:O: s )b a0~
H ( o) H ( (9} H ( O
H H H
6) CO 5,b slavs / ¥+ Y ¢
0) ¢ et P SRS
0 ( 0 0 ( (0] (0] ( (0]

3 X \y \f \o = %
\ \ Y \ o 5 \
<l sl in 5 3

Br |

RS0 Jac g g0ty (slehis - (gl SLBbe ma 5l NOT silas gy slacuS s 5

NOg :iu8 b sloyg a8l =0+ Y(F)+\1 =YY
PS50 08Lal s b glagyg 1iSUl Slaws by 1) 63ul 68Lal Lau0 L

0] N 0] O N O 0} N O

9] O 1O

ARRY



https://www.shimipedia.ir

| 2 2 ot

[ . .
—L-Lu—ﬂ S ) 0l s J\A\:J)L:" 5\ &rUS ¥\
Lel ol SIS Zad [EY O
F 2 s P b sl ls pled

313 3 -5 (ALOy) cilea (S A PP IRCIA | I 1Y

Sgspgsiads SH(Eer O ) s St S 5 e nh Al ials

-‘1_;__ <\

2\ Al - E \ T
.L....Lv"- __\_‘L Sk Cab s sl g 2\ iTe

Gy edd S b Wl S b o s 8 bl XY

> S| S : | \
3¢ dSlo Q5SS e | 35 PP Ll Y 1, SO0 1

Yoy - c

O T o a)\>=2s19 vy SIS RS LIS

= | Lol £ P | -3 2 2’5 %10 Tl 3l ea > ¢ s
il (@ SN e & mad At o) gA Nl a2 S
1 \ <

Seu godd il S - LSS 5 S5 P

ol 55 Mg el pan ot e SLy Wl g e A SO
Iy S Sly Ay & ,_g___«_.._ﬁ:

LS o S| A5 O3S
L oSt ,US 3 edb

St S 5 g lea Cagky L0t

= PSP 1 R OO B WA T8 £

o : “ 5l gl oAl B gk e dl) B U
I Iy | - VYR AR IS TRl AP S, { )
Y Lt S\IGLEA TS Al O v:-:‘}\\

4 LS

S PR —

11
ikl et P

3iges A deSU AN A et S e

S Al S
- - Csi ot hw g3 0dd JSKCS e Pl Jd
- | pslaa 230 Al v

’ b LSt s gays e el IS S
MY U J I Es .

AT Sl Sl

(S,

: R 12
) N __._)\,\,‘.,J.Sl',);.
o A K JS g pkn b OLSS Jl 2 93 AT S0 =2

n—"‘é.uul)ﬂ.b__”(uf)y)‘ :

| | g s M S S A b e Pl 8 0 :

. e = q )

| LS LS) J o -::S;a;uﬂ.\_..p\L;:.S\;ﬁ\‘__):v.:

| S a0 S0 ADy S 02 .

'V('v—s-;-l-n‘\-' _i:;b;:j‘/'ca_fg’)),b
piges i Oains - QX

|

i "J \-J-\:"9
T Py Ly :(.‘“—.-Jljlg"‘u 2

| e

\Y.



https://www.shimipedia.ir

S5 3 W s cess fal

N ) I, Lol LU fas ls -

J);“ 3 s L, kol b el ""'}l"’ 5! ol sl
. St Sy ¥y

S eslinul il NAT) Mg 29 e

2T A

\ - e / J
g J P b = (= > . = o
274 < & 8 " H > - 7
CuS 5 ) pal 035 =% 2 BP0 s ) Y
) ro= IV TG A

3 {143 oy T -
o Al o eas s sad aals sLo e 3l sl o Ot
B O WS LS LUl g
s J S S Y Up
P 3)e-

SOAs

([
W)

AL oo ST ol ead LSS ]

J

Y

Y\



https://www.shimipedia.ir

43 act ‘

Tolvus oL

(@ B LI VI VO <Ls 5 (L‘ sy 5 plas 00
g )3
| ) S
(AL (I al) I‘L'l\—.(.L__\S'(“) ) CuO : o N‘M”-’ i
~ U (a

(-S| v.,\'\) FeO (.

AS () o4 5) Crcl,

o) CuO
s~ (WD) ¢y $)CrS (aa , o~IS) CaBr
\,_./la:-g}—(f‘“\s'wy(”“MJ:Q"JLSA‘Mg- 4t =

RE el s

22 Q}:”‘{:),;J\S Sl o 0F
¥ \ cpneh
¥ 4 \
2
ol sus 3L,
LS (HT) opal OF

LS 4 S s K o
IS (D) s

s s (1)

355 1% 1S (1IN o

(A y) S

Yol oot 2ty - :
e ."'d‘")"‘-ﬁ‘"ﬂ)x r‘.LS f\;'OA
(amne 1) AIT

(=) Cu™ oy 9) CrF
((I1) :a1) Fe™

5 (1) oJS) Ca™

(1) o520) Mg™ (1) 4, ) CrF
S

I < - - - .
Sl gl S 5 plas s Laodl sl | A4 o (111) 35 odias LS lags) sluas O
(IT) e y

AS| (I1T)

Sl wS 5o onl ol el

At eeds (6030 _SiBry =GB §n R
S gigr oS pae— 558U CO S|l s S (i S O

S K Ol )5 g el 6,5l 3 (I S 5 (51800 s £

3y Ol
P 1 | e

e St il pU L Sl T paie U P e s g all (655 4 ) U
| S0 [ e 1 \ R \
a5 SAal U o Caw @l D0 g pU (e e 8 A0 3 2L L > Can 2l U

Sl 5t 215 S 5 S Slagdl 31an 51 IS (63 3,8 8 S 5 (slagdl sl Y
SEAM Ry He A g (1) s O BV SR LS

§ et

B A

Lol aan &8 502 0 0dm (55 5b o3l b B Y (S0 2SN (g ) Sl o) 55 FY

| VOA DALY

PSSR G BEY) Aa Il -a .\.....4_» - \_"',‘,“ O
| -~ S \ |

Ll 010 28 0

AL i s ol slag g S slas

2 g &S 4 B 0y I FY

o) slady S Al gy

ity |
S Sa ey s 2SOl ¢ gans
P D il 7 ) J

o =Gl an] s
aade bl 1 Y glad 2SN cadkes| (F

; 5 s o S5 o‘lA(,‘;;Z-(J' sl (1
Gl IS U816 i 3 5 8 5 A8 1y 059 83 (e Sy PO

SOy — NyO, SOy — NO; (1 SOy =NO, " SCr = NyO, !

AL e i i o 112
Rt i -

-


https://www.shimipedia.ir

cH,0~-HCN

NH¢,COx

0 P PR Y LY L

77 HLs s, (616 SO ¥ OISEY —S()yclv_SO
S < ks e ¢l yls J‘_g a5 o
Ols 3 Ads 5 ol SIpsl L S 5 LSls NOLC) J)ﬁy.‘/\'
e iy o C
Pl G605 65 51 g
f—CH.0 \=YES0:

CcO

S5 02 WK sbs ey fuas i

< ;3
godd gl er b7 22 e 5o i b
— NH;¢

sy, .
: A sy
8 SF HS 55
BCly — STt CN
. 1aws b X ~Nog
ha—_*:sl“.(“"();’b’ﬁ:*”‘d')“.t‘,ub_,-|.,
\“"’.‘M%
§

Co,

Sl 2

CH;O PCl.

Y

5 9> pldS o lagsl Ol L
P L J ! Ok S| 'Lsh.;;N
...‘.\l%h\

H(‘\_SO

1l aS
Sl plp ==
PBr,CO

\|'_,>§( )y

Con) Cmn 3l plas Ty elaS glabaz S
"'L'-l.zi 5

5 el y < NHT - L
Gl oa Ol sk 45 olAS NHE O s

i e Ly,

ol gm0 S xSl L 5 -
L2b a0 SN Eta s O s
Pl
L2l oo pp Gl B0 A el 1
~ slay :
7 =l
PP O N v’\_ Shls o
RS
N S L R Y d\—\‘-a,\.; M
; Mas oy
cl sl PE L CCly s o =il
e e
il sl O L CS, S :
g
ol 39 )l 53 QL L Oy S e o0
T U CHIOR
3,1 NOF L wle, L N
Y Y
\
Ly S Js se Alen syt

»W

Sk J'Ju}.:\) ..,'_;\/-'-Ql \_—-> Jl)l; 34> s\

Pl <y

v .4l Y _HCN- CO Y. o8 e
Eio T‘N-LU

“=Y-HCN

- o it J
Oyl a5y Lapsl &2 2 oY

Sl 09 ANl S plas j vy 0

NOCI NO,Cl

€0,

\YY



https://www.shimipedia.ir

Lo

SH g s Slas|

b el DT b adas ot ho s g
TRAlL= >

lol )3

A slas ke ol

b ‘(._‘([)H«\,‘)_\)_Yulyé I, T . 2 6'1“‘5‘5)‘36\&‘ 7
f : = G S (g S

e = 23 6586 slas s 1 oas L/k>9”’l|‘:-\')_h,‘;@

; ol a3 T

oA )le sl \SLAJf‘)U’kS)‘BLBks',h\S\,__\WS\

Ul B sk o=l sl Obslis s el T

1 oo 2 J-‘«‘ 0295°

a0

_/(/“

<

\
(fol=saia2 Ot

I‘“‘“’(f?'f“‘;°uu“'/“‘—‘)-\@w;\y&,;9)
[ 8 V5 Ve i

WSyl v\?...S\;Q_.((":l()),\,.._ﬂ!,.‘.J.S \
L -
mdg,...gaw\}{)_u.fgeu\n;.ﬂ
029 S3uml Jlals) o]

039 Sl Olyun J s ihsiladsl)s
ol 4.‘....,\9 \_,T (SR

aa00)S, [ KSR ;
5l s v Jaie 05158 5> OF ke Gl L ol sl 5 (63086 1) %, L(COY) A5 |

S35 Y
2 Gl Bl OT ol cosls 45 J> el 5 lal s T
| e

g 00— U

bl oo sl ) SHBL Slaas] ((80y) 1Slss 5 £ 5 (NOy) asliss )9, ¥
> _/7 /)

i

(&

L B LGV ,x_._>/.)’u_.a 5L o) C_‘.gLQ))J 9 83 b/_,(",a 3)ls aacd

SBCS g (i3 g
Sl OLL G Olot &5 3550500 9,8 (a0 4 LKl gl uols | S O )08,

¢

oYU 1nST55 (25 Olsen &S &1 03 Sl 1)l KLal cll oS plsacs 5l ey 8 Wol> e

=d) xalys o
Ca0 +COy——CaCoO,

(W 0s,5705
571D bl Cpe o

e o] 4 b S 0ab 5 sl 9 (Ca0) Sal s 0l & sl S 0as (25l

ol Olysa s L3l oLl (S5 9 0gme gl Wb K> 5 6 p L0 Alisaml ol
| < & ;.‘.r_.‘»-? g RS 0

s s (590 2 63wl OLL o 5 LT a8 0 355 el OLIBL Glacsl
i LaaS) gl e 3g ge OM Chagd 5129955 3 9 O LSS e Ay ol e
NS SR e oo oh
39 50 Ol Gl 0L g 0925 55 STy Glhs
| YSO\(g) + O (g) ——>YSOr(8)

|SO-(2)+ H,0—— HS0¢(aq)

NO, (2) + HyO(1)——HNO«(aq)

\YY



https://www.shimipedia.ir

WL ot
-
!
¢
y! e A
L < |
oSy

¢ Wil gls

Globzsle s 63l . .

ule,

Ll gl ol
N | (Na,O) S| e
5| as iy A | il 9 (Mo
f s (MgO)

Lelats
R 5157 w5
e st OIS I b e
[ bolss) b S 22 E v Al
g { . AR
des 100 0zl g 228 SO, paas Sel 5, g
sals . F 3 .
SAR a (CRTe
N 6,
| <
L, | s 05,8 LA | v

{
| ’
f)

\Yb



https://www.shimipedia.ir

Lyl Yo el g Gl JW us P )3 03ug0) SYRORIN
[

90,5158 & (CO,
P23 D pcola gaaT

T ades 0,518 )5 ASlss 1 S Bl s,

: ) 3eSligs oy s
S dgaiig® (UMY el el \sﬂ““;' 0 )5 S e L*J)\-_l?n S

A
sl 02585 slay O3 lan

\J;‘..fql '\A\.{,;

o ALl gl
Iliaids s i VA Y\
e ARNUONN N
5 O2) & S
A5 a0,)]
B2y, P20 R e sl iy e g e
. som e Bl 53595 aZia K Seuas s ey | - f
S A dgms ) »23) 94> 3 &Ll Jl B 4 ey Wyl

S 03 e Joab sl A 87

ol an) 08 6las

ol o L)

Lo b Ak

J 20 0T a9 0o aes iy el slalals e Otreea 1SNss o S
2 S¢S X
Ayt el 9 Jo> cmio 4 Sy w650 A pravvig W a0 5 lass 5 5 Gt
Jy g
S9abigo 8,5 19a 5l s oS b)) P> 903l Jd slacs,, a9,
5 3 )
ol Ld) ot Se—ga 8,5 1aa 5,09 5 ol Ll Wb ol as =) sl plas ) foeis & 1S s oS sus, ¥
| ;5 &8 2D o Adgi A Shiss ) 5 laia a> clab S elosl 1 s b Jgama K, o $ )5 45 3as
—~ = S
Sl sle Ol Hlg 58S sal sl 3) 1390 b 35ly S A0 Sl (55 o 5 oLl LR ST

ol 5 s b sl Al 8 al, x5

Sy prd Ol g

S _aaslazll ¥
oS (o0 eolanul

> 45 Lee ¢ o 8.0 S I + < A
55 L) )28 Ll Oy o Pl (25 Saw o A 0
\ . | <N .c |
0ol S50 oty 5 KN (8550 5 03zl 15 jma 3500

\Y$

S AL S 3 2 2 i
Pt -



https://www.shimipedia.ir

S 2 LK sls, 22 el

Na,O s MecO

— - TING
= 3 <! Pn = slay
1 1B = = AeS] 4
‘ 2 By 1 ¢
ol A
T
z — = ) U-AlS

Lad 4
_CaO
CaO
> . JUZE
ORI 15 U5 52 1L 7D
3 ol oA o s %
ciL- SO s1-1_CO
) o .
sil- N $i-Cap
) | S | *yq
15 4 00L ol 2 J X kRSl odl Ly, .
A Ay g ORI < S

|
= Mo

E L T
. —MgO -CaO Mg(OH), - H.( 3 y
'\I_L'N)”)' Ca(OH) £ ()_,,_\1;()_U)A

\ NO, HNO H.S ;
)H — HNOy — Na,O r —H,S0, - :
NaOH \0\,g(|‘,
£ '3 L€ s adias A€
| S5 yetl g Mg STy j0 alay S| 5l (5
> AT R - I S P ol
7 G i AR

Al plaS o Slea 55 (HyCOp) il Ko e

P 0.Slen 93
o> 5l 4o ) 2 (e Lol
v

Xy
o=y »
\
v N \
Y -
Y

= eaf PR I LS IR T S G Ly
L AT Sl L g el o= S Al &S oles ;lJ:,)fAL\;L,JA\ )
"‘L'-«"'"JVLLJ:-; ;J’

CaCOy —COy -CaO (*  MgSOr —SO; —MgO CaSOy —SO; —CaO(Y MgCO-~COMNE

\YY



https://www.shimipedia.ir

Qn

SO-CO-NO

Ll a3l S edd g Sl g5 ke 20 i
e \

935 % » Vadt

AV S .
o= ol P, 8

o-laa’ (S IACEIN SRS B s

b 3y A saona 835581 U AY
LIS Oossda 58 | (<4 o 358 Y F{3
=
i S a4 (Ko 8 < 53331 i - b - AS| L
CELN PR SUSG n T~ Py s Ar
LA ;
Sl sheal 03k plus i i AP AP

8 2
2P rom ) el (15 e

| P} s 2
‘ : Sz PH s39e Jlua Y00C s 25 A¥
C e slaa O

ot
<\

1

> o iS5 Vi
s L ..\.,4.,.‘_ J sl
O £

b RN ERLY ;
$ Y ¥ £ L bow Ol &5 5 el AD
J~<J~ A5 el
sl 0350 348 - g5\
= o g ~';‘Q"""~d-‘~—-—
e LS =
S2A L AHIOAS = (5H% . P
> Py udost o ga
1y ey I by (P K
- e J” %

ToNw e Sl 5 aSlgs 9S8 a3 Sl aasy P 33 AP
- | ) 1 1 . <
RO S INCL T i PESIE W

< ‘alC

D Qo SR A \S SR SRS 3 ST - DA
| -al alS

P = iyl als

FoS — alS_ 2l
LTS o]

““SF; 23 o\e Jead aal el LU, AV

ol ey S gles 15 01 Lol s as 355 0 5

f\.\5 L2U 00, S1em 5515 &S S3E o mage ((Jod Gl g DXl em S1 ys AN

ClO,P;0,,COy (¥ SO, -Si0, -CO

SO;,CyH,, . NO

Al oo

NEp Mg sln s Fope 2 A
=S ol G Wy izl <
Sy 851 SedB

g & L (A éL‘ -
BRSPS P P s 2 00 - o) 5

\YA



https://www.shimipedia.ir

S5 e b5 Gl s e

Slalsye |
2l
T clas ~ 1<l
T3l i lgis 9 03,5 20577 of 13 2979n 0> 523 9 adsSea b o 51,
o 4o Ol Jl =2
a g 5
] as oy 2 28 (Lr ‘ ) :
k S |l 8 slagi )l Ak 7o Jsb 9 505 )

v
b |
| £ls SO ) U
Lu?/_;(ﬂ slags g 395 Sl g pu S ailoa 4 ol

rS O35 4
#—2 .

Is
» J’S\S‘)L:

» sla)ls by Lag » 0

)2 29—

< "
b, " 55 Loyligs 9 60l "
L ,‘A/“J‘“u"‘fci"‘d/‘l’)ﬂr"\ So JN92 9 —d> ( 5“‘";(( ol
gy ol b LRI Lo Slan 5o Sl slasl 2ol s
’ 5oon el o Slea )2 SV sla oo o, : S
9, pIL S o Slan sla> b 29 I 294 o S la g oA
; ]
A x (PR
ey
ORI e A A X T
® % a8 @ 5P L
B3 o 3 %
5 s L 5 | ) s ) s 45 AL :
T 5 9 0 o Slon SBgd slaasy buwgi ) dw)ood o225 SehrE e o
5T 5l -wLP,“Mu».,S,..b s Ne
O e . ‘
i 27l
J«'“)'LMP
)
S AGr il
T > . 6,513 )5 9792 é&s,U Jn..z}; Bgh oo 025 32 D)ly &5 3l 05 class !
by Ll )l )uu-?-.'ﬁvf, >3 el slag, i
9’L~. Py \;?}) i

Sy Lo
)
Bl 8 ook Las 4y 03> s jlo,bgd 7 g 3 Ul Dot 1) 8L 5 slag 5| SN
v

) r

5l égLa sl A
S b Wl zos Jsb 20 ot S slags 52 0ol b5l L (Sl 58 () 2ags) 1)

23,5 0 e 038 Gl ale S Slagi, Jals o 5

S8 sl
.A;;fudr,fl,l{,,ié-/,,}

OB = ) A 9> load cilys sle S )l Sl ole (clblis 5929 aa; Y] o TS .

b gl SAC 4 s slas 0l 3 sy

::.(!.}b 3 cdadlxe Sy P g A
L S5 oS 03,2 Yo slr elaesssld 5 ol 3 gzt 55 0IAasd 0T 3 & ot el dsle

0205 05 93 K Slald) & (S3lsn S e b i i b Al g canh Sl il i s i g iy

il Lo ol Slaal o it g

y



https://www.shimipedia.ir

) 03 A (29, slaails s
LS : > 5 i) AL lasile, 4
e

; $3: 0 o H . C
(S slagey) Jelil ala) 2 LN

shls

2t &30 Sesl sl o,
ER vk e 3l by

W0)3 Slsges
Sl

LA U

pere bl (s 5910 g sy s s

35 €O, s, :
CO; + MpgO— »MeCO.-
CO, +CaO »CaCO.
2 sl ) it (Wl aol) Al slga sl 0 Lla o] 3
e g ; L e Lt B LTl O T O POk <t
3| S X f
s L calb aea 5 \
Nl 4 a4 alies | \ \
20 s Ol \
T DM 03 3L s O 5eS
) > 22D ) )2 R A 5, ) S

L SIL wlg e (ded SlacS g 25lea 3,15 3929 O

I8 o8 /'F"\/ d‘:,\_)\_‘\ Swdle) s

9 G2y d s il )

les) pLaaes CJ‘\-J 5l Blgs ea S8 opl adgi ol aiza ) )l

i
2l b 8 5 b 3 (s =N i 300 CIRALN aukd
e I -
o  clazzl (solasdl slads s {»Ls.} 1L e300 3 G g 5o &S cl ol pagde 4 L Axeg
fostin ) 9 & © -
)2 : e
ALU\,.JAS'J“J(AJ;AJ\)\;{\.“KLALL))LY 9 S 0 paamna 3 S1oIub dens Cow Glba)
LS Ay ebp ke
b plla };M\b_zr.;» ,....\lf s 3303153 )3 9 a0l HauS (Wly M) e dryi Gpl il D )3 SN
(39 s* & C RSO
< " >
f N\
| Bt s ) e A LA
| ke ]
v
S -
Py > ~ P £ ~
- L\ g <
{ >~ gl < 1
e ' \ > p
\ 7 N 5 ’
e > e =

| P e o OKEL (S 2 af) Ic
| \J (L:',L..»\” ,»r,—( ) f LU‘\{ W)HI)MR ) \:)‘-\\\' b A XS bl it (U
(SRR 31 L-»u -

IS e ) S

. sel s L e O
5 el p S <L.\5)1.'\5Ayb,.~.)i,uh_ drwgh o ) )9S 3l (S ted & g O3 stk
o o 5 lacCawd sad alas cad R BT
S ) ) sl Sy 5\ /_;[p’ s (a8 Al slacsawd o (’\’ . >
¢ 5 bl Ay R - : % e
£k ¥ o b il o e ) GOSN g JLss

Ay eals | ogs e

b B yasd Iy Aasagi

P - 2 s )
gl &)



https://www.shimipedia.ir

Lo

pisdy =505 :
3 g

&’

Sir

T

S 2 Wil sbsy ‘095 Jead

oS

(b | 15
P LG
H S 5l S EREAn o I% flif :
SN St A = b 4 S o )
: 5 e (AT e U by L€ © Y358
IS sL 3 & Clae 5
o 6 X
) ; ‘r‘.\-\l
21,5 Ulo o o 3 e Sz N N IR
Lol aasia St O J s > PR :
J -A\‘,M
o SaILus 1a3 ns =L SA. | s 2
LS = E i o SJORYOS | e
e T P
oy gl b Ay B 5 9T RO A, 05 (65
3 I

S | ea

; P
(I Wt J5 2931
39,0 AL 0S4 sbs 4,

_ H0,50,

O SR S R B sla ;e 5l 5\53&\5 slolg

2y oybgd ~UHL o 7 ST A
pla g obas U5k S ler O laste

V\il"“lf.\r
A5 a3

>~ ("0»,(”
A ”'U,(‘() .

Alasrs
el

i = = C™ S'ulsf
™0 sl
2 st et IR e s saire IN |
Wi P
+ e ¥R I3PR () Byl s ds Ul |, € 5
T e BT
A R o
Ll o,Slen s A :
AE DAV S
=333 s AT
' LY
\;J\/\

) o0

Al S o 5b ‘:‘)"""“*'fUL,j-\)uI;

)54

. R 2 A TIpCats <l
ol Jod Cresr sla U (550 e Shea 5 397 30 A Sl g

X7 Wy gy

o
20 e

)



https://www.shimipedia.ir

L gLos AN N S OF (glaba
ey

v

Y —-SOy

sy L1, of
g3 = =/

e S Bal8 5

O 25| S, N

(S} l/

3 Jplia
7 AS o s J ol
ab 38 .

J

5

Sl P 2 S OLS < < <
Sl S D) el ol on (1) -pal o\L S A SRy

-l o
J

il 5 e ds a>-Lu (

—

Jlen) fo slga b 5 oS ams

B B BV Coca s (_VL,:/_._?;,_
(0} plele Sy o sl H LS J—‘““;.'-‘J—.;. sles

.J.J:/S&fj@;»-"fi"'f}”*:’“.}’-": o

\YY



https://www.shimipedia.ir

-3 8 Ju,e 9530

\ryY

S5 0 bl slss teys Jal

*?)15 J'/. 'JI(.:fV) e Al aals du;}:



https://www.shimipedia.ir

09591 4

< |}A3‘LJLJ)}E4JJP@.L;J aie oS 5l L 3 4
)8y ot ‘()‘A’j A \5)91{ LA?Q,J‘ > 6“‘“&‘;%‘»‘7)}?“ L‘.\)i-“;:
- O9p9 Pesa oA S (Or) 0959l pbas 5 K5 U8 55 LG 55 (O)) o sens] Uit R

; % ot) S

: e At 4
lade 2 pSumet gl 4o Ll 5005 05 Tga )5 (a8 s Jlaie (:0=0 — O1) el il o
s St Ly Sy

(AW
,
2wl 0959 43 & pomgn 45 3,8 a1 5 Slilain )3 pun) s (5,200l To 610 ule alols
g 0 o & 809> uanl )8 65 5l bl sl esse (s 3959 &l hugil zl &Y 5 g5l sladySes )
oy ) 2 SR ol oL JBT 5T e 35 haszs s 5 ol s (hy 0 on) pbaos 4 Magi sl 51 (KgS S2is)
' azile go 0Ll

T kslw )3 O) ST il 95 Gale usVlgsS g 10955l Jsgn & il 3 55,0 s slag 0 5,85 Pia X

4“”/L\J.
)?M‘L(’PA}MJ)U}MJ\F’A‘-L9u/“““(“‘l)ﬁ?-“—f-{‘*-&»ﬂug)g\kj)ﬁy
Oe——0:+0
RS D R TR (D 0 E G EG NIy o) s st o
A3 oo 093 A5 0 5eS | sladsSdge

0+ 0, » O,

s S B 0 Ol 50 5l G )l3aa 9 oal i sl )es hanlh b ((Or) 053l sladsdse 2nss sl £

1,5 29— ST g s b Sogeots 5 5l 6)13a 0959l )by Ly s O3S 1 Jg8sm 9 o3l STy b 355 0 099

o _ugp pusiplps slagit 02 ST 5 asyes hinlyd 6550l ez il G o3 el iy 50 ool At

33 5 (B ) e &

9 beﬂ”}@f,gg(‘);,._‘@);;(,’/g:f ))('().lglff,' ’r().(;)u;,i\ ay éL—‘\_, Sy

Clg S 90

(S95ege i sl slys & Juol> 3lga s Juol> slye & adyl slge T )3 &5 () o

PLCLS

Sgui A ﬁbql J.aL'— ,‘l}a aQ «kJal )\,A LL:,,\_J 9 =) S )3 L;‘,.l uﬂ.ﬂj /_,;\{L\;....S'/J &5"“&;“*’(13 )3

g Q‘?’-L@ 099l 9 u"),...(l J}Q-,,\ 33 dwlas o

GO 2 0s s I Pz tleosd Jgo b KL 8 pb
\AY Y'Y 0, Oy |
\\ Y FA 0. 033!

| u,.l.:) WO eS| N 093! JsJga .\

Al e 05T sladgsye 5l 5 0959 cladssa Ole a5l Y
oy 1 5ol O b o) 05T 5l L 088l Ghg abads T
sy Jias gle & 0jauS| sty 1 S0bel Or JsSge b sl 052811 3L 09391 025%

\re

e - s
oy ) o i B 2 5 B2 o e e 7 0
L taia 3



https://www.shimipedia.ir

‘ 09331 &Y

} ‘u;'—“”'{l"ai"Ju)’bL)war‘““&)‘é)shtf&ﬂ

| Sia)> o \ !
s e ; RO N V@oxéhmuy’,;ylt'd&;b
Ko 0902 s9bisn 043 558 (Or) 0959l el 5 %05 Y A5 5 (04) §5ns)
J L i Al maliasy VSl Jgfsn )g0ts 352y s
il ot pSomet Al il O 55 Ll 5)ls 65 lsa s a8 by Jlaia (:0—0 O]
i Ailisn 09991 4 & poeuge &5 3,8 0 15 slaihie )5 (e i (652038 Fe 518 ule Aol
. | > . O
) PYR F g von) aul b (g}l v cl s . s
T 257> ol P S5 e Sl sl saae iy 3559 wile il 2l Y 5 bg)l sladsSga )

clay ,J )L'\)l—‘,) )Li 5l 0 ) Dilag> 3 | s a) & la
: 55 ) 9798 a 3
2 e >y ot MWL \jt‘/('ln“““ b o u"liiui’.?f L,““"“)

3 S/

AJLA(f ol
cr ol sl ) J}*“S‘ il 95 Hule Vlges A5 sl | s f
?w\" O r’ O = ¥lgg 9 1093l JgSlga 4, Ol 3 g5 5l s G\hgsss es (.‘&‘2 %
S Sl iz O3S o5l G g 05081 Usga K 4 Jias 0959l sy
Oy »O, +0
s YU, A :
LRI DAL I LTS Gy e P PO oY Ve O VPSR Y UTe<d (T €0 ) SRV W P o ooy [
Ls e/ _ joS | o
LS (o 099) 25 0508 sladsS)se
0O+ 0, »O-
S J,_,wi.‘. U0 Ol 65,50 5l 6laae g 0al Li il 9> o3 b 1(0r) 095l (sladsSge it (sl ¥

| G agis ! g9 S Doyt Sl 6olaae Og)9l 8)Lgs sdgs 9 O5eS | UgSse 9 il STy L 35l 0 0959

| A= . 7 . . . - 3
PR L e il b 0as T 5 aud e hanld &5 50l ez gl Gl i el STy 9o al s
T
2;/5@ R e &
Slg S g 02t fLm‘ (Y) o8 5 9 (V) od) cgr 92 ) (YOr ()< 7 0,(g) 099l 4y (sLay,iasly
G Z o

(Lga (oo Joas adsl slgs & J‘”L’ slga 9 ul‘"l’ 3‘,‘*’ 4 adsl slge ol )3 & (Sls) sl plolS
Sgu 5P fl:J Jeol> slge & aJsl slga Jas 9 o8) Cgx )2 ks puiSly pbeliS slansSly o

e Olgs oo 059l 9 VS Jgga 95 Aslis >

CO) iy> abi I3 ot Upap | IS8 55 b
-\AY Y 0. k_,}_t‘,_jl

=VAVAY fA 0. 099!

ol o8 03T W5 03391 UsSda )

bl a0 janS | sladsdss 5l 5w 093! sladsSge Olba B Y

SV Jas (,:,_l,,q,_Q'_ Sl sladssdsa )l }.‘.QLJT Oy J,{Jyl{wl OS5l S Ogsl iz abi ¥

\re



https://www.shimipedia.ir

S e85 Svatyy

4F O35y
i SRS S =5y
9 (S 2l L

et S < s LSO Cais Sty e
( NO(2) + O-(g
NO-.( g

pliog=9l Lot (st = E <Y 00 4
Sl L Jeors )12 > = ¥
sS4 v S,

obidan (g >l T 93> Org Ny slajS glo iSlg (gl s

Ve=2°C agaoasy

JoP

5 Las . 398 sl (53952 G 3lgizn Ny(2)+0y(2) > TNO(g) iaSlg g s
; .

5 ) N O a2 1D 63k Sulgs NO, q (EN O:)N
LSU';;\_S__.U\Q":\_QS@ { I el S NO NE

- (= a = =1 L . Sla: o a e
el (82 J‘L{S&—{) U~ sl o g oswls UL (5230 iaSIg o uu WBIGs OES Cids R

.A.l.};:; 535



https://www.shimipedia.ir

> S A ol 2 ezl
3 e £S5 s> 3
- LSS S5) Casdl e
SR 373
% : Lol Silea ) =l o k
25 2530 P 53 3551 a5 31 AN
e Q; S\A Y

\Y?



https://www.shimipedia.ir

)

y les (09
s Sl

oSy 02

pelie 3 50

' > 7
o Y 2 T

[4
w

L5 53 L b, e s fad

y | 2

\YY



https://www.shimipedia.ir

L3 )

caiu el > g ok slul yU s Juv.t )

ol 0=

395 0

, L, b sliad A sa g oaal ;s 545 5k UKL 4 el ey

b 51" JG, 9 °la>

=10 lon o Al K o s\
) P2 SHU ale 45" aas
s % O\.\J,Q,,: as a5 e olis 9 Xawl 395 (NS 056 Ob S 0L
S Uy

Pl 63l IS 3190 > 4 G ST Judsey o)

b &2

3994 50 Sulgs

T2

B Olgi e oole G aliss slacls ailas s
2 SN \ \
» x> 9 (L .CL; 9 dal> Vs, 5 )

b oo .\Sﬁpf > QLS sl G g el ,.__;‘\.,f\,_; A8 s

W ToA AR e < \ A |
3l 5 Ol (sama BB IS O s kYo o 4 v
| R 2 UK Lcw JIET: > bl Al s S0 ale

Aaboes b IS @ aaly O s g IS8 s Y

WS o0 O 1) 0l jLis 5 58

bl

g 0 p5 03,8 5 (i Sk ) Oly) Ogten b )ik L S s 0905 58 wigas G LS a5 4

o> Ol abl) 5 K8

-“-‘LAJ“ u;.zL(
Syden Pt 8 x> 9 asl Gl 6 sladsdgs Ol alols 5B age G LS als LY
1l pasta OF )L 5 les lais 1L 5B igad K Cinogs sl

pl3 S 2 5 Lo Ols aslis o

s

pl,@;pu‘s)ui;*ﬁ’ub-w
(el HLis )3) ol éu’i?w"i‘-r’”ot"’

_;)|A 39>9 mw-\ha')

1581 58 s Jul R 0D S S o) iz ey Gl L

\

¥



https://www.shimipedia.ir

SAj L gL, 035 Jab

LuosS

1 518 s s LSils S5 alass ieuls 0.
Jg.dya_\‘;JLx,;\rv--bbw'f” o D S \’“L"L“Jsl“

- o (Y _)IJ—’ 23 8|
3ty ¢ .z L;_‘)‘LAJ‘\J)UJUW\_& x> 145 - - {
ST it e e dasly S 1428 50 s Sl
I, 88~ éuv_?“ 2 5 ij AA'P rets 58 S |
Ml SV ks
: SIS Jga €
\‘7.||) SO \4 (n) 20 > (y)
: \ /
3 \
Sl [ 5 N
N //
} 2
‘:‘ 1“ |
) %)
5| 3 :
\ : )
) 1 ;
5 )

9536991 &y958
: alz & | .

L g (-°C=YVFK) |, Les ST .cuils aaly> Sl 9 b o dlise GBSl dye S0l s 1, )8

.a,\_,;w':k{l,_.;q_,,,s)b u__,L,Q YYfeol, YY,¥L /_J/ x> ;8 /z)‘Jy_gr—yx&; ,114)_)|\:||I1‘)}‘!)']}

POTPLP (STP) 5 1l "m]/_

e v = T —E TR
2358 Yl raiio Gwlgd B ) lgige 1) )8 s oad glu bulg) i s, o
15 3929 B Sy paz g Lid gl puSe obul ) (ol slos 5 1 gy gl
3gan 0 6303 JB p2> g s ylo mudiue ohul ) Soll jLEGS s ¢ ) L5 Ugils .y
i (Los @i U) 5415 3929 B LS g B (slod yluo puaiums byl (ool pas 3 :Slwgl S gils

(A_}Sun)__ﬂﬁjx_é)boJlgf.nggrnml._aQUAwl 392 3 AUl g 63,8 )mg""_"_‘|);‘

2i Sy s sanses b slys Olia (62a2) (o8 bLis)l o &5 cl e (LD 5 i 1Sy S pegS gl 7

“aio 9 o8iulajT )3 Oluaige 5 LOD> gauds STy (5 2098 il 1 oslail b 351 55 a (0351 )3 5 lasaias jiisly)

yls )L:.';a.\;.auu;;ﬂ,/_m)'l ,Im«;«;a),gij({ 5l (sarn )laze J.J}_. 5|/.5 a5 ,\;‘SU,.: Ut

1) (),U_:

.;,.;Gn.))bu;a_hm.l)yls,m/;g=r_\)L{)A5.\.Jb,,ab‘..a’; 4ads )5 )L VY (Kl eba, C‘L' LYY

Tagi8 B 31y O 5anS | 2 i g lga ,2d > 59, Al oK s (il

¥



https://www.shimipedia.ir

™ =
\ —=
AN -~ 1 \
B3 US55 s1 |/‘)~‘- P> 200 Ve L — 5o
NS
Y ( L) x5 \ vy \
C Uaa 2J) =AYFe a2
\ Y \ e
A - Ao ST =1
2 S STP bl s )5 a8 1y Loy
Jy— - (S5 w2 meaX o
| Yy ¥ 2
3,0 2 Yy LT C A (S @
s mol Q,
VYALO, =YY\ ¥ mol O.
YY, ¥ LO,
I\ 1¢
o G Jgs 0> o W Jes A 1) (el
YSO;(g) + Oy (g8) ——YSO. (1)
P Y mol O,
AMOISO St = Ymol O,
Y mol SO.
= Jagxa

¥ mol O,

C;:H\0;: x— T
\mol C;H,,0,

& mol O,

¥ LO,

10 mol O, x—

\ mol O,

¥ LO.

(H=\0=\#) S.S

$'m ) \Ag H,O
> il i oL H O SERVVE 1 € =Yvsg H,0
S \mol C;HyO,  Ymol H,0

imiPed
Xl ("

I
o Ui Il CAL s



https://www.shimipedia.ir

S¥5 Wil sbs, ipys Juad S

|

Cusl oo 2 "L':“';J\A;UL-';)"LL&;“\
> vy

osle \SI Avy

sl = Qe = aile S, - Al . \e
¥ La>- ) C GERCH

Wi S1 g e | Y L Gl VR L oS5 vy
34 ot
foa b ol S L S 58 slad s 5l pasee ol sl g U gl s s
S5 Ol b YROZY J o

\ i s flas
A€ s oo edd JWS 4o b
_‘.)i_, /.\_ Ol ys s ) «la.fl) 3

s oled L 5B L S s g ol Ay

S 9 0L LS g Ly 5 \YA

\ C B
3133 ¢ O e S e Ol S dbl)
(s \ - \
S o L YO o O (SRl g O s )l
A 1€ \ - Lo
3 O LA J SIREY 38 e Ol sl
\ - Ly
31 3 o O = ¢ dacw L8 Ol Se dal,
: ® )

b 03375 053 138 51 0 5 GSSL Bsls 5 L YA

O S L des ol O G0 =0 g edal D il Oy eods lea
34 SSSHL 0AS 5 Cel 5 DI S ) \

AL oo a0 DUl 4 WSS

3V o>

LU 58 L e Ole il 3B (gl 5 AT
Ll el S jlaie g e Ol alaily 5L (ol

| /OIS Vo B 16 PR VXY

\F\



https://www.shimipedia.ir

/
g

Gon . H\s P R H O] h.'\‘_; 35 AT
*°C-vse mmHg

FH e § S, —0K
YVF K -
2 e J<TriCS B 1=YYYK V¥ Cm Hg

\aim

S -YVY K _vs mmig

S A O 5,008 541 556 ATy

Lo as1S

S, =3 YYE . A
SRR PP =i\ IV s
313 YYY¥
4 o S

SHGALE &)
Y Yo m 5035 VoaAA 58 er /0w

OS5 0 50 o CSTP) 5l bl 2 55 Ay
Sy -
(H=\C- \Y,He=¥,0=\#Ne=Yeg.mol ) sl A S 6 2A58 Ay r (ka8

T2 o il RS L 55 (sla) 92 18 55 Ny y CO 58 s 50 2 sadss ATE
Cc=\Y.N -\ Y.0=\fg-mol Y
(C=\Ys

| shp 5 S . > 58 LS| oSy dales 5 \YY
s el 55 g sl S 0N s S LS| sy J

3 40 | e VU SRS O W E i VRIS O e )
- Vsl A N FAAAs e s
sl gl A L AJ gl adle 352 S0 el el o
- v i A 5
S gs oL 213 20 Al S A I S
E PR VR N s &
3 - 5 < 2 ST cla ) sl
J o an bodins 2Sly olge S 33 'p S 9 053t (Sa0S] D10

; : Lo s A Y)Y o 4 B S YA
fade b adaly 53 458 plaS .ol 05958 S5 5| 5 st 4203 Al U3 g >

H=\g-mol™") Sowl oy G5 nl 53 395 40 55,48
( £

{ \
¢ <\ ) 3
. o )
\‘.I

=

\FY



https://www.shimipedia.ir

S5 0 W b e fas

Saes S 9 085, 58 Ll S (gl .
3 s = )Jh&:_.‘“

(He=¥,Ar = Trgvlnnl"‘u-LL e
S

)3

¢ : el add YO s ) o

J a 518 o\ W ) = 3 M
o e ¥ o —- = 7T e

/ v 3 (STP) 5l L)
2 o e P LS Y s J Bl s

e hre < | oS S VES VB B o e et ST
(G S B

; - 7o+ HF) doles sslhas L, 4583 059,48 58 o €50 .
Jd sl 5LS Jye dix 4 (CpHy + Fr—CoFix A HCIFRITR
(H=\F=\4g.-mol™') ¢

-4

(B

OYVE . cold 3l Jge o/ YT L (HCI) Al

23 O3y S5 A e Sl ‘S 2 350\
foal plas P ST Jga .ol 0 5151 STP 3y
M(
MO, MO 10 M,0
Vo JealS oo g gl KS' o ] S g STiga oS 56 Mg S
FPRURH Prpp St E- TP S RY Sect gt |- TR R R 5 S pg Sl e AgNO, Jslow 4 \¥pr
(Cu=F¥Y,Ag=\°Ag-mol™") Sl plas sgn o par bl BB 0 S sl g b5, bt s,
ANOr(4q) + Cu(s) ——> Cu(NOr)y(aq) + Agys)
AVARCVAN \o V¥ )1 ars
- A Lo . X 3% o C £ < JE € q . <
da _JJL) .:L"L) )' —<—. £ ! JLT P 5 ol v,’,""'l’,— (o o o o PG S R ST J'—A eema 2l L \¥FFEF
(H=),C=\Y,0=\fg-mol ') 342 oo Lo Ll S IUS L (> & = o e
IS s - - =0 OV v S
: \mol (C.H,,0.) Cmol O,
4 gC, H, (O » ' = s
a b mol C;H,,0. \ molO,
\‘:'), \—-%—-9+ C.H,,O. \v O \ \ A C.H..O
Y O F=\=\1Ae+,C:H,,0; *mol O, —=Y¥Y —\A $ mol C.H..0

(HC < b e A ¢ -
._,_.,i‘,l_x.__ n oAb &2 5 ey CuSO, e~ V7 lacas CuSO, -nH,0 syl p € Y, VY ) 1\

(HyO =\A,CuSO, =\$+)

(H=\,C=\Y,0 =17 g-mol™) 3,15 55 0581 0 £ > oy Ll L]

98 (1 A$

\FY



https://www.shimipedia.ir

M2 et ( )
- e
SV Je= 58 G o=ty sl ‘g"}lSJ)-\.A L | o
< 7 3 3 K b ; l J 2 )
s gt Y RT 0SSy L, gy
(O=\s Al = vy =)
= TYig.mol ) Tl Lis bec
’ yS |
a— AICI, + H, J‘ g
—H,0
Oy
Hy J A
\A \Y 0
€1 FY. ,‘&,,d,_.d_;u)u_;-,.l_, Y 1 4G
v . - )5 . ~ly o Js
T TP oS alam g g SEIOR O S1AEA
1():\;.83""1_‘-!"0'7\ Wt~ I3 F
)Se e P G (rr s LS (MSOy) BY
£0 Fq,v \\Y ¥ V\E A
Yol e sl o)Ls plas Afq 0
2023y b sl s 58 L A \eomat G A B « b 6
315 o AR VA 251 U0 % A Natm | C sl
»;l.\_’._.%i\a“:‘\rv_(“’\i\,)ul’(_‘\\'-\ ! S
s NETEN S aS s a5l 43
L S 5 Sl e il ol Sl ds St slaz 4 L5 33\ ! \
i 2 035158 = L S HiO 5 €Oyl o5 (C L) o e T
2 3

(H=)0=\7g-mol™) (4l 5, e =)

;H)mu)%'a,.;_,. IS ¢S5 > 5 G as STP

\ ¥ 1Y =V /A¥ 0/ f—AAS 0/ F—V A¥

> sly (NayOy) S| 5 i (}f AARS I

VEP 1M Gl fa 2) a8

5'S) _{.‘_‘Sl‘, J_L..\}f \o\
((’:\Y,():\?.Nu:YV‘;.pnmI"

) SAS o LS 1ga A L 5350 €O, 58
Na,Oy(s)+ COy(g) > Na,CO.(s) + O,(g)

oo 0o Yoo

ol 035 05 A=z 00 Ll Jled ol ) STP layl 8 55 1S 5L8 - °07 53 S glast jlat AOY
Comme! O 5= £ 7 \

(Ne=Yeg.mol™")
*/0

s e A s g ASl53 S Mg &S (C\H,,) s s f}f VW S 25 0 6l NOY
(H=\,C=\Yg-mol™") Sl Y STP Ll 5 55 55.817.Ye b

¥Yo YAe \¥e

(H=),C=\Y,0=\%,Na=Yr,Cl=¥0,0) cul 7 tu ssls & gal (I.LS BEN VY PYRSIPRCIRY.) ¢

0 06 3, AR LS o S /T

; iy (4 oy

ST . (e STP Ll = ;5 05,4 58 <) /0
YAY g L7 JBs LS 58 2y SIRED

\FF



https://www.shimipedia.ir

S50 W gL, 35 Jea a

s
i 93 B 1 51 89 55 Wgel agy;

b 25 s S 5 6l ls (N"O)s,;ﬁk

a WY et | | -,
S Y bRyt -5 5! \),-”—-(‘ L "‘”‘“‘L 2t S }{ 3 > P oY '|9| 3\
| N 255 9 J - A J o ‘
= 37 7 ‘ ‘ £ .
A \.)/V~. Ly A 1 2 P \J‘,“ 9 Al o2 (N -\lu),w"t‘, Ny W}J)L Y
L, oSty )o &5, =
-l b G AW g A 9 5
uis N ‘Lf"" L
L

ol 05 oy O SrhonsSly L, dods

lalxs )0 3 .L..L;(a);,:' ‘1/‘\ 4
S8 &5 cbiaoxs )0
(O:) O3S )

< “)3,;,, 5y
ale » —
e L paats JL‘J_I \_J* dguls oA oalazal (N,) 059,55 518 S o] Lgl){l
] (e 3

I 3l S, L0058 ,50 oled
| (NH,) Slosel lasgS cnl I (K b33l

kSLA_a,Y Ub))L‘J ¢
O ygsody &5 S9(sA (3 JL}I%P‘-AQ

gu g05 I juas J9 s 0953l Sl Jhxs 4 a5 -5‘:)1»); A‘Ulf) s
. il ] Slg Cus pow 10w 039 »3 9 o :

Ll 0 58l ) (Sl ) |
° > Ll dad 2 P L O . » -
i & C — ) ; {92
23 ) / A2 SEH el g V)9 348 9 O hend sla ;18 3 > 551

> 4 LA § A (p 3
C Sl Lol gl oo pmiia

£ g 48 > et S 3 s

b
PG| N | V| O 2 U3 A0 9 U)9)0ua gSLi)U}, “\J
A3l o5 (o :

YH,(g)+O(g) »YH.O(1)

‘M]')JLJ,AT

;;;U.x A V)9 e 8 v;‘ Ry

S3lsa ¢ s2aga 5| SR

I

K Sy i L0y Sl cias K g S sl Bgn S Ligal g Al i
213 2529 SLsmb 09

! 35 sl Hy 9 Ny slal8 ol oSy 519 14VA s la Ly

91 s, Ll ol 6‘;% > 4 \_,L'y

Y Hy(g) + Ny(g)— »YNH(g)
r__()_ _ij-l-‘\{\,";‘;\"i J..f..: JTJ_NJ \;UJM 3 Les )9 u*ji/“ ‘)?‘;U‘J [nL*J g ha|}..4 ) JL.;,.A‘ Ay u....f|3 iy

s Sl ploul 039 2 58

\Fo

N s

Ve



https://www.shimipedia.ir

Rt

: ‘s ] o 02°C 39 Yeoo o
S S i oSly ol Abliee ¥00°C slas o g Yeeatm Lo oSy ol el sl ags b, 0
A Jalss el (aal &35 K aslea)
i 5 039 paaboiS 59 a8, bus, liSTy o055 55 5 O pas sl

)] it

N Shigal ags sl 5
e LSy B, b )5 900l (haS es)sl 5 4 adsl Slgs daa LIS as 45 59l s plol Hioll
IR I

ils paales SLigal 5 059,58 1055 5 sy

4k SN e a2yl e Sl o358 by Ll SU Sl ouly 5 4 ol 6l

§ 9>
e

| 5595 NHy 3L 55 opl 4 ot lals | Lo b el 316 (Hy = -YOF, Ny =—\4% NH, =-YY)
LSy alaiaid Laol 0xls 55k 5 28Ty )b 53 enle 3L 053,25 5 0ok S srslaa b A

RS0 ol >3l

0530400 56 i T
|
i)
(g
\ .
| 0558
i)

pve

IXSSEPEC TS My

& gl oLl S50 5 05y 20

=Sy daisa



https://www.shimipedia.ir

LT

oS

it LI

5850 L b, tpss feal

5 o3l gle e by S Sl 0Sl 58 G \‘
50385 S Oged eyl Sy Lz e \
€ LIS gz g B 025 g e Ui 9 929088 WK b, o
- Lo 25 -‘"‘ W oy A 354
S :
e sl J\?“;,\S\,
> Y . |
3N y a8 & 13y 3 . \
a3 ..(“”'5(),‘5‘,1)‘\5_.:"‘—"Iv,'\'-;\r) OO0 LSSl s gy
plaS (aiss o oa b (10 2 J
s 25l K Ny s ool A8 53 L sy 611 S O, iy k
| S SoH T LIOES ST SUH L s e \
¢ =y He NG G|l S (NS ey e
— Al (52 — M aie 4 Hy 5 Ny 58 5 b1, (e ‘
U 5% |
: 3N e e ¢len ¢ < ¢.
Saas & 54 .a'vr—ip‘—*—( (oS o ekl 539> 3B Sl e sler Sorw &S S oA
ot S22 =M
G > I S LS e LUl & 0525 58 U
s dalle= 50y 939> pll 9 SIS A% o8[S D374 58 Aoy
i \ AT
il aalys  2alS Or o Ny st s Ll o sl

335 plol LS ) 555

\0Ye e cmHg
al=10Y cmHg

L€ s 5l b clas ~alS L yosg
SLS Ol e OF b gloes glos 2L 5 030

| ST P -Hy — N¢
ol 52 Hy sbd S 4a s w3l =Ny —H,

TR s e, 0
) 225k Olgi o

Sz O 58 0,y

b 53 2 ) 4 Sl ag 61y \oy

Al —Teeatm-¥)eo
o —Yeeatm—¥Q0.°

V0

38 5 SUal ag J2is1y 35

bLo)senl,

~
|

NHy_ ies

Soseh SLisal pla Anl 3 s\

1Y

) (b}ﬂ .b._a.-:-u&.l}\;;j\,

Hy,N,_

58 o sles N PY

Syt Jodd mle S a5 Ny 58 —NH - Ny
| B8y S 5SS Hy aslaa

NH, 3§ —H,~NH,



https://www.shimipedia.ir

2 o (

(\
— - -
b e UV T v
ol plaS .x.._f\_.a,.\._._(l(___f}n*__‘}; i e :
A5 ( |)VA\L,(‘_;_.4J‘J Lg ,
ol IS sl dslu Ay
Al+FeOr — 5 A0 4 F .
v+ Fe
YAl+FeO, —
TAl+Fe,Or — 5 YAIO 4 1} L AlLO. +Fe

YAl +Fe, O, — ALO¢ +YFe
Sl ol 0L o s N ———
= 3 las’ N N

P ¢ Hy + 0O, *NO+ H,0 4ut G5l e dslaa 53 \5F
" 3 3.

STP Ju! =5 53 35 =3 dor 002 O s sl
o g & rind

o= 5V e 8 A HS e S|

353 S A%
7(g) —>5O0x(g) + HOy) (H=\,S = vy g-mol™) Sl
S

ALY

HS(p) +0

A\ Y

Ly > o Jae X G dsares o S A0 g gl Js 58 5 e S NUISIS ol g Sty s APP

Si=YACl=Y00g mol™") Sl 35U

v o ; R
Tareds 5 059092 58 U 4 STP L) 2 55 pbe aul b 53 SUal 2I¥ree U g, APV
(ll:\.:\':\fg»mul"i a3 35 059 7S
o YYD YYO—TYe eBe—\VY/D R A
y LT ) S el 1 e g5 2 03P s OBsS 30 g LS KNG e 25 NFA
S= o ) C=
(H =\,( f,\Y‘():\?g-nmlf‘\":_;;f e ol ‘.1.5'5\.._( L (CyyHy,.0¢) (o~ ‘»15,1,5
¥ Y Yy XY W
Lee ) g aStga p S Mg &S (CoyH,y,.05) = O sS )3 355 o S| 5l 53 AFA
i A | ey (0T ST ol g S 5 W1 RS« mily 295
.l,__.'Sff_\}fdzku;_‘.a,: »YH
H=C—0~Cga/Hi,.0; O =H=C=GayH\\ .03
C-0-H-C4H,,.0 0-C-H-H,0
| A e <}J i ) ‘_-:ff- ):\A,‘..S‘ ol JSV;'..'—‘ JL‘-J.Z_,._{ sldas \Ve
R < | s L A Rt o — F A7
3 el 22 S5 3 sNmb
Y- N, - CH¢ —COy o—CH¢ — Ny - Oy
e B2 PCle—HO A-COy-N,-CO

\FA



https://www.shimipedia.ir

S5 00 B by e Las P

LrosS S A S sad s, i
. e IJL
LN S 3 SN N
N g oY 2 XS0 Oc=0y—=N- : =y
Ny —Ch —C© , S e Co,
e LS8y ol Jbu Mg &S Ok 58 asg L
b ki o A5 2 or 2
of b an b ol : ; extin
TN f; 4 (CHy=\F8 mol™") $352 0 W) g STP Rt 1
SIS
\TF Y PV /Y A

YrAA
5

Gip ¢ =5 oo L (CYH,OH) J Gl LS .-s
C.Hyp) 0158 JE =2 = Sl Tt

S (
oS S ga A 3
S [s3r A 2 Sl plAS oyl 4y 58 (s g
‘ GG
Sl st g 93 COp 2 2l O WIS 220 dslas 3 0.
oAkl & el
. : L g
4 s = o (A % o o 27 Y S = L 4o A - '3
R U = 200 = b
oA s e Bl ST s Gl o= S )
e J ol o
LSS
€
S el = o A P pad A L "‘:\, LS ..
- »N\_\— gl
- < 2 H
s> cp =S SlAte cosilysm JulS ) by 1 J st

6 2 A
3 0 A [T B P - <
; et o A (o

£\ L_,lfv-;i;—«) v

7

e B )2

| Lol o
Y_’_:-

Hy)0bss ¢

(H=),C=\Y.0=\fg mol™') (s M LS g

gt

) b (Cr ) oks

o =S|

- Jd
TS5t
S

SIS lade b ol S ol 5108 TV 1

o/,\/f _“Jl/.‘...} :/.-;J J’»L’V 4 SES "L: ‘(1 J‘ﬁ,“L( JuL\.. 9] \
of F1.

) Ly
S ‘
. VAT )LS plaS Ol &3 )b 4 5 -l L
—v0,0.Ag=\eAg-mol™") Sl pldS Ol &2, Pt ¥ e : N
(e e ‘ o o s S

MCl, + AgNO, ——> M(NO,), + AgCl



https://www.shimipedia.ir

z =3l
o Oy o
334> 3 ;
s o N I S
Ulo A2 FUS (& Y (SimaliS DS b
(B8 AL, IS 50 S ac A A RE TR B
@, I3 S s s CRI Y
S s ys o Slaa E —
3 1 -
WS e
oM e Sl |

REEETUR §
“Fr ey g
A2 g0 0 Shea (dl slY AT ATt “¥> alys b
S 8 A G i e S RIS L

Al T H OO He E G (e ;
s LS 52 ghS VO (W i s )

% = L &b rFlw;l
Sgi o oS LS (La 005 335) 58 Cilyh s ¥
g oS 50 (62l S VO VL sl
5 el S Pl s 0 Ny clasé x
@ aiyS Y
AL o als 72C L el ) ol Al A a
=3 L 7 ( 3N oA RS o o~ 208 WAL B S XN RO TR ST \
(S GV G vots SrlsHy i) - P ¢
)3 S 8 e e L S

«¥» alayS

R B KEs g SLslan 3234 S8 e do )3 5

N, > Oy > Ar > COy > Ne > He > Kr > Xe, L8 Ko



https://www.shimipedia.ir

l:fﬂffj

SEj s by s, £33 Jai <
b Y
LA Ay AN s P 4o svp Q“x.\.
s
AS e A s L y il <L, :
C A
2
Y ( X1 “’J-\'\\
ST A= Uiy Gy L
> o o= O Lo s 0 S ,-J_«‘y_, .33 NN
s la (2V4F) sLs 4o O3 "““;—‘-':J,Kx;:_:-.
8 5| Vi 8 SR ) L BT Aol s T
“Yeo %
8 gy
( e AL 34 (FVAP)Ar 4 (-\AT) O Ay 0
L ol ad 3081 5L8 Soldlae (O3S 58 (gl TS
202 s
A TRt
S - b s olsla L, 2 Pt Boa LUl GG e
& aur gy
Pr AL 030 2 )33 b ) O o S _\_T_'*—&%; \
e Ao sly Sy s A= 2l (MRD RS
S D (GRS S A I ‘\I—“—“-g‘\;.:.
Fran;e gy
Se y A ALY G ’ s S e Gas 3 Sl sla ey gy
Voo —— S8 slaolis o)y o sla & 3 & J
$ Y 4 2l oA bo LU A2 30 b Js, o W
¢ - = >4 318 | (]‘.,_\;. & -~ & & -
Ol J A3 3-8 50 O s .
HEARY R Lok ST SWI O a5 88 L |y ds Ly - 3
< PSS s )
3,135, » 3 Wlyds o S

& a8 Y
Lias ik )

S CaG
SaL v_‘:—'

S 4 Q—I._;;L1 j[»

“Y» als 38 \A



https://www.shimipedia.ir

Liogs L S5 e b L, 23 Jai

: T "
Rt e DR P T PR,
LS i S0 Gy ol 2 AL . >,
.
A Y Cal-U, o, N’-“'\\
A Oy i1
- (=\4r) y (=VA) R’
\ ad
ey,
FL A0 S FFAL L ( \¥ AT (-=\AY) () ;
: |
LA TTUR
VY
sl “ S P Y| e
BG5S 2 G s s e . J, 1) 93 3 il (MRD)

Vol = SIS slaola ( J \ A
4t a3 221D 5 - y b (=Y ) ¢l . A \
| (=Y4*"C") | “ e L
) ) (La [} y \
I s ,,\U,\»L.\‘.A 1 ol - | ( | | . L ( ¥ \ e
it Ol O gl Il el L W N

Yo alf o\

RSV



https://www.shimipedia.ir

S L..A__((),_\._J“;_(ML-'
CO =7~

“Fr anss vy
e Jiej; +0:(g2) - ( O, (g) + SO, (g) + HO(g)+ g
A=l e 58 3PN 3 e e sl sL S S RETV I Mg ol
N> a8 vy
SR Vol Yee 5 &, 290 paaLCO S5 |, \
A3 4 O
1A W X
23 O (ag) SLo L1y o1 glad lows s
= (e e AT
B S S Wi s ) ARt S &S 0 O
W s sy [ pCr ‘y;l.
v aig38 Y§
3 Lol dJslen S )2
g Dol 5 o STy alowil Cp o O (835090 plant & ?
Nyaiva g allbaldie s ial il s i
Sy g W2 A O o

\oY



https://www.shimipedia.ir

“ T V) o V] E W

AL o en

YC-HyNO4 —\YCOy +1H, 0+ #N, + O,

»\*CO, +\AH.O

<iEtil |
| on fol- 2las ul po £ gaea Sy LS ALl U O o )
3y atl o (GE o

CaCy +YH,O — Ca(OH), + C,H,
YNaNOy +CaCly —— YNaCl+ Ca(NO,.),

YKCIO, —» YKCI + YO,

YKNO; + H,SO, »K,SO; + YHNO,.

CHy +YO, - CO, +YH,0

P | - 141
LRV P 9 4 1.4
O 7 JF e Do \

Tpt+YHNO, +\AHC] - YH,PtCl, + ¥NO + AH, O

LS pae 'S Mg oS (CeHY) O

U Aln 2 a clansl sl dslea

A G e L H ‘L\;"\-J \
St S ol
Jol- L W, S
s =31 3l s shy, &l
"""&J.rr
L 38y
Jsoh S|, O 02 3 sy, o
e U i
o st Yy
<¥» wj“



https://www.shimipedia.ir

¥ 10 »CoHL O, 4 20,

» (O
» Y + YNy +0
SKNO, KO Ny + 00,

Yo » Y CO, +YH.O
O

V0 O, e COy +\e HLO

¥ al s Xy

“Yralis YA
v NaBH, + Y NH,Cl »&Hy + Y NaCl+\BoN.H,

SRS UR L}

Ca-(POy )y YSiO, +C+0,+YH,O T CaSi0¢ +CO, + YH.PO

A auyr g
v Cu+AHNOy »Y Cu(NO¢ )y +YNO + tH,O

¢ L3 = Fe 0 ) Colani S 510 el al 3y (G AL O ) S S o) e Y
¥ au)s gy
SR A s 6 S e v e oy J Wi e el ey o S aata ST N I e s s
e LR SN 3 Ll A Lol A A
“\» &l )X EY
)t r A o gb e sl 53 O5STL Al 58 O 55 63y TEE(8) + YO (g) = YFe O (8) & ) yna NERTELe ey I
Sl g 0o B S0 g Sl il Fa 3l =Sl ol il e ) ol Dlaa S &S il (105 WU g,
| SO o v LT L E LSt 301 o) Y WIOAST s Wl e U e

Y Al )8 L8

SEat i B L g 5 Sl g e LS AJy S PL ol (o o 3 LSH s
(=l J A Jlag sl M) Pl 2 e 53) 3l sl 55 )

«¥'r a5 80
Sl oA | S ) S Sl Ll syl 0 bas LS) et g g 03l oSty s 5STL v-”):'

LU LSt S0 Sygo s g ol plie S50
A (5 StV £ J 2 s

\of



https://www.shimipedia.ir

i

e (S e "—"“»‘J;_‘.;.. i
'r.%‘;\f{"
-r.%ﬁ“
Ve g
Praey,
e sbwl - Fe (aq) s> slagy
e T U b s Sl s s b <
b 4y
P> ai8 ay
N 2oLl L et A L A S =~ C Ado D ol
P> a8 ar
Y (OS] ¥ U P o [N sYL (\_‘\\'*‘_f‘ L
— 4, ,VL{,__u_ AL g4, 3L WOl O = S O U e O
LEL azils o > s G S Fo=y 5Ky
«\‘.;Q_L!}:_bt
I : | by YU sty $ysedy)
S T A 2 obl olaay o~y asls (L2l Lo ST Rl R L NCSN J= 05
AR e e A 5 2

Rl ~‘"~l‘,\:.,“‘“‘tj LS c‘,--‘-\-;—L;';

(FerOr () <t as1 (11 pal o S5 At e

100



https://www.shimipedia.ir

(A (ID) o5 5) CrS (doas 2 0 1S) CaBry (US| (I1) - a1y F RAESIUNY
e ) (A FeO 4 (as1 () ~).CuO
; e \ “\» alsy8 DY
AlFy 0¥ 2 SR T A
(‘.\-‘r*'f‘(l' s — PO Sol_o=Y
“¥» a5 DY
! :CuCly o IS (1) o
7= :CuCl X8 (D) Sy
=30 = tFeCly iy Js lli»v_,{‘
3,5 1FeCle iy IS (1) \a
(DIl A=A 2 para 15 05365 5L s slel b (13850 55 L esls LS55
s 0358 pa S S &S IS (o e e T e SIS 6l Ul
34— sl ) sldel 5l LS (5515 6L
«¥'» a5 01
cnS i (1) o35 S » a5l sl =0
AR L s oo f —> la Sl slAeS \j
MgCly : LS 2 » La Sl olas =Y
Fe,Or (T oo > La S (»
CuBry : A (1D — —> Lol sldas =T
\» a8 7
< Szl g ISRl glAn) 53 6 g yes 22 S AL LS S 8Bt 5 ges g LS el osh LS 5 LS
: «fr a5 7\
sl 1 01 314 ¢l (S EL s b Ll ol (558 1 1 Sl Vgams o Cae s
af'» a8 FY
 (NFr) dsy g 5l(5 5 835 28 (o VISCly 4 1565 5 8 8

s (CuS) 18 s (II) —e (CSy) M) 483 o =

e (PCly) 4 Stz

o¥> aiyS FY

< S ) o
v“/-—*—" o ; .lb
> a 0L O S gs bos el g S s Oy ol At

\of



https://www.shimipedia.ir

- (G, gAYy s )y Slieinsat
y4+\= NH 0+Y()-\=
: N CN f+04+\=
NO=0+
¥ rt 3Cle =Y +T(V)=YY¥
x Cal=A SF y (V)=1 I
HS™ =1+# S
HCN =V+¥+0 CHO=Y+T()+7=\Y
(0] ( O: Sl
Cl P C/
SLsul Oy
C/
H ( O SL3ub o

\oy

S50 8 b, e Jead

Br Br

" AL FA



https://www.shimipedia.ir

«'» ai 38 y.
H N H ¥ RRE ’

5 O La sla s als L (N)'Gisi o —— (O0+¥(\) -\ )
- s glils N Sl Ul Oy 2| L \ ¥ <
Ealc & & & S el s O A L

L a2 S Oy R CR (W O LA <
<\» als)5 v\
Cl!
I P I
(L ol D3N S Vo) S =YV~ —~—~q ) \ o
I
:Cl
Ly YY) 9 0 O Y52 1)IES ( 3
(NO ):0 — N O 5 (G5l 0y S Zir A) 1]

«\» aiu 38 Yy

«¥'» ai 38 Yy

VoA



https://www.shimipedia.ir

A LA S L T Y ‘093 oy

oA b s s ST S S (sl _s)
/4 s kY 5K Ane 3 ga & SlAas 4 o3
A Al alals e C 3 o3l
Py L 530 LS G S (COy) as) .o
A a 1t = N X =

| . SO NO P Wt ) = g b NE
= g S A (SN D SR -~ e Slaaa Y .
s S C SR AN S
SN (G
“\u
: ) 5 5b s has 53 5 Py <V e
ol Py >Vl s I 2 e d > U)o ¥

NO 5 NOy 5 SO, 4 CO, , CO fels o8

B L] R <

= s 2 Ll
< ) A\ \ - 1
= oA PR SV slel calis il s ST

SO¢ + H;O—— H,SO,

CO, + H,0-

»H.CO-

Ca0+ CO, —— CaCo.

104

L P S H e P A



https://www.shimipedia.ir

5 /
M2 (

Vg
Ty
| ' » \ A “¥» al38 Ay
<! 5 (Na,0) ¢
) S| ol s Ol (S
- E ‘ ;
; ; : § o I (O e Y|

=t 2l A OV P Sl 3t

! ey 5 (Py=VY)

“\» a8 AF

«Y» Qu_)_f AY

<\» a8 AA

| A5 5l et o

0.NO, (NOy),C0O.CO;,S0;.CHy,

L .
pa) bl (s e

\

|

ol g al) s b S Ol Colo s S



https://www.shimipedia.ir

SSRGS G RIC el COT CH IO %‘u"f
€ sl ol oy s 2

CETS
lpn O O e
Sos—2 0Pl (b e O 2B bl S g | X
; N (eatl i o TR ), :‘L
S e l) sb iy a ST S Y 89S ‘ i g
o= -/ = el Uy AR L Y I T P
o= 3 G J LJ.’_\J‘ i
o S
L P
[ loa s gb U2 > cla 1= Q"_).f‘{
PR P 1 A S SRR DN ESSE
< o
: <
| 24 M 0 d A cle £
. [P I VG o P PCOV I = T, P KT
330 2 Cr- o 1 _s\_l\‘
&
A “‘JJ,QA
(| Ugo 2 JoS Lasd 4 s 5l &S Cr2rt S 501
Lay, COy slad Ny 2 “ = o
S)r- = 2 v - ‘ e
o T IS\ TG BUSFE e~y 3
C = U S

CO.(g)+ CaO(s) »CaCOy(s)

COy(g) + MgO(s)——, MgCO, (s)



https://www.shimipedia.ir

3550

o)
\_,/v_
7

LRSS TR

25105 ‘J'»A‘,\’\;__:.“

~.C.H clas)

“¥» ai)s )y

“¥n an3S \.g

£ aL3E Ny

“Fr ai38 A



https://www.shimipedia.ir

PSS,
A,
gl )5 O3l JaSe 0 )bgs b b O3St I3 g0 3 031 a)lys =81y 51002 0 5581 U ey 5 U
i TS
IS il glag s o S A e deb g 505 (55 pl &S Wl e sl =y b -
) Sy S g ¢ o Cr3P U S s

33 33 4S5 Oyl Y sl & STy a’s
o S
D A et e) (s R s xams s L) 2 S A L:S1, s (Y
’ ~ o= ==aA (O (8) =2 Y odmN
y 4 b sla S > (§d 1L A \ ) la I | ) <
3 P I 1 3= Sl V) o Ay — sl LS b.lo 4 (Ca0)) Sa = H c
- ~» Sl - ¢
Aoa Al ¢
AR SURIY
I B D R e T .
18 WS
e TS | VT L P et IS T S I e
¥ el o I = TS TRV
YO, (2) == Y0, (g) | A
T\§S )y Uav Sy Y
N C-'AvL~_‘“:_..-.._,-: S 1% J8T . <1 \ ;
g / - R Plaa gl S < \

L8 e Bl U T o el e AN ; SO

T S Lt 0 105 ) 1

; : )3 s 318
IS LS 4 (NOY,NO) o ’ i
SO I ,L‘L\ SoAl b)) sl ot

oyl ol |

K Sl 36 (NOy) A9 G AT
=153 U)y

Ni(2)+0,(g) —>YNO(g)

TNO(g) +0:(2)—— YNO, (g)



https://www.shimipedia.ir

<¥raiys g

> NO(g)+0Ox!
S (g)—
+ De\s

£ 435 Y-

LIS W e S s Hy-re z | A :
e | - I35 SN, Sl S
’ i \= 1P /A A
4 oo 3 e ‘_:LAJ\ L e ’;‘

% -2 CEBILTR B

S\> Al 35 AYY

Y> a8 AvY

o S g3 O = e da gL slals s Ly 5o 033 05350 SAaS)
«'» A.b_)f AYD
> sy AYF
(‘VP u‘—_): -\VY

. - () atm,Y0°C) 3U
«Y'» u,_)_f YA

ST Aat s 3l - A ‘,"-:’ V/\‘ \ L)

3 S Tt ) ;\'.._.:}\‘; 1

Al

S



https://www.shimipedia.ir

pals s :
\FATER YOS
sy

! 49 Aad
- o A ~"." L £ s
ol als Lo PV E S SR &b
RELNS A AR PR . ) - e Gd
CLLERS
¥
BTN
TR
g ot
s YYYeeml (RAAR J ¥ > (5TP) n
Jul o 202
: |
ol (Yatm » Cmlyg mmHg) I, 23 5 05¢ 4
2 K.
¥,
3 e c SOy
Ll gt — I AALY Vi 3 334y 3 95
Yy f ¥ 4 2 .

{STP) 2,

Yo, fl A LING

y mol Ne
\ TY,t1
mol Hy A"G
o oH.xmoltly , _~/— = ¢,% L Hy
e H, ymol Hy
f ¢ He fo H
g He

ymol He

|
[YY,¥ L Hex- ——— X —— -
YY,¥ LHe ‘Ymol He

\ 6 Y g CO,
\‘“'l,('(i.» 7|11x:717(2‘ _YrgcCo 'Y 2 CO.
[ Tyt LCO, 'molCO,

& ayye i

[\ mol CO =TA g-mol

| \
[Ymol Ny =TA g mol
SLas Lo bl 2 1 O e o (b S8 g3 opl Jae e g 2l gl Slold 4 S .
el 38 g3 ks g el JIA R A A A
(Ve b L a8 \ry
ol Jlgme 550 STy LS (H SOy ) A = VC(HNOS) A et
N S A )
™ ‘.
Y5O, (g)+ Oy(g) »YSO¢(2)
SISl S I Sl ol O poas 5] Jga s &S S O v d
~S1 LSS i) XU RIS P AR e A s GGl ol 3y
o=Sly 53 e kS S L slad g St O 7
AO\V 920} ol gl LS (S LS i " 3
C U e L P G BT
3l s 580 e L 1

\70

BREreThRAG -
C L
LRt bl L e



https://www.shimipedia.ir

X
x HCl+ M —— M(C b H,

. y mol Hy \mol M
yrvs Cm' (mL)* »—'——)~——————;.'vm\,i\\
(feeml X ol Hy

vy L——MO

C.H, 04+ Oy ——>4C0x +¥H,0

vy

O

4 mol Oy g O,
01Dy x—=—"T=YMg0

ymol CeHAOs X~ — X
ymol C{H O¢ ) mol Oy

XS o2

\ - : P ¥ RGN S B R L
Fr Al
C.H,,0:(aq) + O, (g) »#CO 71 i
g CO.(g) + 7H,0O(1)
- A = 3 __V_..> _A“_-.‘*\,‘
SNy dsbas S 93 53 00 S 5 O5ST SaSt SaG Y
/’ | : <O anyf YA
¥ PON Cae- N APV S SO 2 S
a¥» a8 AT
m) "-\ \ A
| dy G Ar v 'H 7 = e
\ Var VH
VA Vite —PAr = P
«£» ayS \E-
AR~ CRytZH |
S Gl Aol L L
i g.-mol”
\ mol HE 4 mol K -
, HI IHF T T —¥,0mol K
# mol HF
e aiyS N\
(\cc \gm'r‘n\Lf‘:J\,) S kX .
W S ) e > 2PE = _'—",

s ays M

..

o2 A 00 35> Sl 2 YL



https://www.shimipedia.ir

SL5 2 W8 ) fens fad

YAeNO, +Cu
% 2533 LS
-"\‘J LL “
A
ot atast UIEAS 5D Cdts Ol s ' A
[ RO P R 2lts Foredd s
" o .
>\
Ymol Ag \[Bvl('lg 5 "L:.' Cu .¥ygCu
AL Ta,_\'\v Y mol Ag Ymol Cu
) YYa( 3,20 «A7A g (clisl

& e Aeg

»# CO, +7H,0

C;H,0; +£0
C:H,,0; =YAe |, O,=TYYg-mol
\mol C;H,,0; £ mol Oy Y'Y gO, 4
g C.H,,0; x- T — — x— 9,7 g O,
= VA g C;H,;0; Ymol C;H,;O; Ymol Oy
“Y» A,
=3 . M5 gy
ymol CuSOy -nH,O \ mol CuS\),

\mol CuSOy -nH,0

T, YT g CuSO, -nH,Ox —
(\#e+VYAn)g CuSO, -nH,0

\#e g CuSOy A :
— VVyegCuSOy =n=¢¥

\ mol CuSO,

B Q38 e

»$CO, + H,O

CiH,,0; +70,

e CHYO Y\mol C.H,,0, &L ‘nnll(). YT 20,

= —L_x—S5% _q540,
Aeg C;H,yO; ‘YmolC;H,,0, YmolO. &€

2 Ll | Ly g |
PR N PR A

YAl+% HCI——YAICI, + YH, YHy + 0, —— YH,0

/ Ymol O; Y mol H,
V5 g0, e MOl H 05 2:S1 s s
TYgO0:, \Ymol O, <R A e e
Y o /
\ mol H, x—Mv WAl =\Ag Al

rmolH, \mol Al

“Pr 4y 35 \eA

B i N ' mol MSO, . (M +37) ¢ MSO,
\mol M \mol MSO,

=1¢/¥Y g MSO,

> M=)\Y¥f



https://www.shimipedia.ir

T AL3E
__5¥CO, +FH(
(CH Y 4 W A58
mol Oy YY, ¥ LO,
. MO Y S L —— N VIAY
:“;(.H. v mol C;H; \mol O, LO;
s mol HO _YAgH,O
He * T ol C,H;  Ymol H;0 052 H,O
¥ 455 A0
o A LGl O eoa )y 28, UL Vs
2.0, +YCOx ,YNa., CO, + Oy ;
\mol Na;Oy _ YmolCO, _ ¥fgCO
. Na,Oy * —— X i - AL ¥
Vb A g Na,Oy Y mol Na,O, ‘Ymol CO, 7

<¥> a8 DY

ymol Cly Y mol —
a¢ LCly x7 N s T sreOmol 5
v vyt LCl, mol Cl,

Yoo Ne

—\g Ne

ol w3INE> U=
g ymol Ne

+j1 333,le polie (ol oo paSoo 853 (Xy) adl 93 Sjgeass | puolic B

,|,.\,.(),.|,.('l..llr,.lv

«\» au 35 DY

Hyx + Y0 Oy — 3\$CO,+\AHO

-1\ ¥ g-mol

ymol C,Hy, ’791101().7 L‘l LOL*Y\L()

‘Wt o CAHX s T e =
2l \\ ¥ g C Hyx Y mol C{H,, Ymol Oy

\¥o L lya

YALO, %0

\FA



https://www.shimipedia.ir

S50 W U, s faal

“fs Uy .\Al

‘V”J’l NaCl. oo ¥ mol NaCl

1) YT NCIX G Nl

\ mol Na - | Na
\, T/ ,N:I_,,Aff-‘r'mnm
YIyTAE YrgNa

\mol Hy_ =0 YO mol Hy

) «,08 LHy x ———
) "7 ¥yt LH,

\molCly __ A mol Cly

vig Cly

¢ A L Gon s UL s Ol e AN e R el

(e sl LSlan) ¢ S1ea 3 3 92m g SAUP NS S " ) Sl 2Sly |,y
W $ 565 54 ),

3 G T R I L Ny o st oy oy

(N=N) ol s8b O3
o1 Ny B 4 s ea 452 eslizt Ol s« Ny 56 el o

b o3 - 03 Lo

YH,(g)+ Oy (g)—> YH,0(1)

31 228l g5 a3yl el Ll o Yeeatm L5 55
[9)

S (oA :;‘V-‘_‘ _\_.‘,‘_f ol o S5 o

L5 Hy 5 Ny 281y 5 (P b 56 Hy L Oy sl

L 5 Al O SLS Sl 568 s OF s aiian (S1R2 Lg 5 pm s Boa Ny 6k ST e A2 e (Fe) ol

2 8L 0535 8 51 STl O e 5 (Y1) Oy (VA) Ny sba3l8 sy 555 o s S pens 61,

3

el de53 (0) Or 5 (W0 Ny do s oS el 4545 46 03
«¥» 435 0%

o0 4 SU sl g )

334> ;3 (\OYe e cmHg,\0Yeee mmHg) Yo« atm jL3 ;5 , (VYT K) ¥0:°C
B3k e ol oAl SN0

Vatm = V# cmHg =V » mmHg



https://www.shimipedia.ir

ymol NHy Y mol Hy
Pl NH e X e st

rdihl Yy fLNH, YmolNH,
\mol Ny

Ymol NH¢

ymol NH,

ré#e LNHy *———
fel YY,fLNH,

Y CayHy1.05

CayHy .05 =0Y(Y) AV e ()47 (\F)

Amol Cay Hy .05

Ao CoyHyy .05

yoosgCoyHyy.05

o5 ant
1 N O
-\U L o
N H -
0. fNO+FH,0
i < 0O YSO ‘-'ilrr\‘
H.S Ymol YY, Y1
s HiS .
o} YmolH,S Ymol
(H,0
Y |
gi+YCl y S1Cly
ymolSiCly Y mol 3
Gl —— eSOl
- \vepSiCly YmolSi ly
N. + THy —» YNH,

570, =V YCO, +11VH,0

o S TH,( W a8 g,
ol
pes Ho(g)
g NI o
O anys gy
H, o
a8 APy
NH
H

“F» a038 Ay

W al)S \rE

¥r a8 A70
s ¥ SO; Jsei¥)ises o Lf

a8 NP7
o mol
«&» a5 \FY
YYOmol H,
YAgN,
x -=Y\eegN,
\mol Ny
«\» & )8 N7

FAY 4\ oo+ 4F = AR

\AeHL0
A\mol H,0

\Kyo
.7‘\", AN

\Yemol H,O
¥ mol CayHyy.Os

\esop



https://www.shimipedia.ir

F
H (
O < ‘Y.“"u\'\
Or L5 oy 2L =% ~ - =aicito )T AT S e N, ¢
ey,
YCH, + 70, »YCO +YH, O
mol CH, F mol ;8 YT, ¢ I
YgCHy »— x——2 2, TTL TFAA L
g CH, T mol CH, \ mol
.\.“x_wr
f.H'UH-'H, »YCO, +TH.O
YCeHyy +140, —\ YCO, +1¥H.0
RS T
( ‘H_()” +T0, ——YCO. + TH,O
Ymol C,H,OH T mol CO, \
V2CyH,OH = — e X[ —mol CO,
g Y% g C;H,OH ‘mnl(,H_.()H r
Ymol C,H,OH T mol H,0 Y
18 CrH,0Hx 2 =HOH | ¥mol H,0 =—mol H,0
’ ¥ g C,H,OH Y\mol CyH,0H  y¢
: \mol C, H,, \# mol CO, A 3
V8C\H, x———A T 17 moal C -=— mol CO,
\\¥gC,H,, TmolC.\H,, ¢ \
CrH, +00, - —¥CO, +¥H,0 |
‘molCeH, ¥ mol H.O ¥ \
TECeH, x— ~_~'~"—-—\77\'——:—»;1",111,0 [
e C.H, \mul(.H‘, Yy |
ML VETRIVY
(

O] e sl S X)) Pt o Wl oy o, ik
MCl +X AgNO, -

— M(.\"()r )x +XAgCl

T/VEMCl, x ___\mol MC], XmolAgCl E0 0 AgCy

Ymol MCI_
PYOX=M+Y00X — s rrx -y M

i A

(M +7,6X)gMCI Aol S/VYeAgCl

\molA :C|



https://www.shimipedia.ir



https://www.shimipedia.ir

eh gt fos 9 e (S 12
L e o T e el Sl ol

oty 0355 Argzse (Sladslel

15 9 S g
i oF S145 crbuEE

o 25 e
o5 87 REE E 1)
B

;I—f _‘»T J;!; PRy BV ¢ '.

oA 083 sl e 08 ol

- £x%10' T 30
il 5 U

o~

WWW.ShimiPedia.Ir


https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir



https://www.shimipedia.ir

s wlhe (1) Ly o> A | o it :
) Jayr & - 221 535 LS (S) cudh e ¥
| 2 — ) Sl ot csals C’\;‘ 5 3540 A4 4

Yol o s elac . -
)3_1)‘5‘«‘\.—;\?5;5;‘.&;:0:;\&.0;\; 3 <
Yo Fa ]
Y4 ¥s
35S GL 1y S=e,F 14V Ol o Jad> ) eslic .
AL o A s b ol i L iy yo2p Sl K S~
(G R T | M-t anl Tl (Y M ! U
Ll o S Ul s e U2 S IS tor A5 Yo (
Ll p s ey a ST 1S Y Fe( . x > e p S Y A
" v
T .. A 1
2 o Ugmt L= oy B 4 T0C gl o bl Sl wama L)
PLA = i i
Ay ' :
A e ol Jlo o S TP 5 (KCT) & ls
Sy fon
w, S (KCI=VY, 0 g.mol™") o
SN A g =
C\
iy, =
} & G ise < NuCl
- T I
a Yo T 1S
3 == O
¥
<
N TR ORI S P S e Y

JLAJ'._LaJ 37> 00 C sl ;o KNOp o r 00,0 Fr Jdona L T ot LT R
—b\:"g <l ele ;-il b;..,A,‘..‘..\L\:' Ol e (Lad _.‘_:c' Logadd O e

Sals - s o el

o
,
o
€
v
>
7
-~
-
-

. o e AN S Ve | .
Bl i)y sife i) gm0 9 Yoo Jadsi sl A3L 0 3 Ve ply S
Saauld 50 ~_..x.)L'm KNOp p 8 L 4 (ls ad 53003 o Jala 4 0l oyl

\5 \ ¥

[N - 3wl [ORNE > QLG Sl
ol Ly Ol o adla (§ =\ M e Olad s> b aole jlade (e ld o Jde

. oThS <A \ \ ST B G \ :
el Ol p S Voo j5 0l = a3bp 51 G ombe Jplous S Al S 5 (5 LD

\8A



https://www.shimipedia.ir

) ) Kl o= Jead

Q)S}.?q;al;.q.:u._x_‘,

Iy <
"th')

C $C IS W ) e
e lme Yo C 0 0 3 3~ s
el el b 2y

)

D |
- 3 5 0l S Sl il 2
;,,Iu‘r,-g"'),"':' (ot A S ) O

s Ol el Sl o ) T s

(CERAN |
SRR eyt ore w D bl
gl —
0 A . E18\
\_L.‘kfu,a T 0l wsls Ju;J)'T‘ I ol
el 3 Sl o lS SR 1 s L L)l
15 ST T
o o 3lgr g s Ol e ARG
Al o gl 0 ‘ 2
N ipa AV C, £0°C clalsy | Li. S
. o YYp Wl ‘e N S 22 Ly 8O, X
Al Ve g, YYg Ly, SRk o
IS % w sl L, Jylows ' €
et S a5 R
o v Y

[ R PR IO N JL\'_J)L__‘, 5 ‘(“.f‘-kf o i
|
Al s olie 53 Sl e ) e K05 i, Sl i
J.»i\_r‘ Syran folia 55 Sl YVOC sbos 5 of ".’i;l:Jy;‘Jl J A= i ¢ |
(s ~ a3 B 4 ,
\,pg,._ib“-aurﬁ-"ifls('f‘ti“,—‘l’"dll’j/l’”‘.’l;:?“ 15 <

.Sx 2l e J gl le S Lo dﬁ:‘iMI g 53 e Bl L o sl (g

Sal slake L ol 5 255 b ot e 4 O, e Ol s s i Pt
L R T e o i s 304 O (5 Ay Dol 14k P L)

sl il S TR T S S S i S Y P oS0 il
DS S S0 ke (S e S e sl s e O R N eATAL S €1 1o 0
{ )

s'c.-lgir;\“ )A(;-L‘.?;Sg}‘*ﬂl

VA (¥ YPUT
PRI S el pdS 09 08 S yls (mn slas o Clefoee s CaSOp 1 Jybous 3oy /@
(el T e s 05Vl s

{1 )

J;A_-;L:‘b\ajl Al (Sl

\'¥

\y

23 CaSO &ﬁl.:JM‘) 308 N ol 22 CaSo, (s)

(Ca=¥. Ca SOy =\r#o mo~!
\/0

)
A A4S

v (v :
?AS‘fbl,gau‘sba)aa),.aquqle,buw

I 4 CBA bla s by JS2 o sl !
(AR 28 onl)



https://www.shimipedia.ir

S5 60 et

JDSU;' C ‘5\_,,);.;_.\.7.;\‘&1,'154.:,,.J,1,u)|“§\'.

Sy DA

(STeS0ee psakips b o 6

A 5L

s i d
—
WS oS Gl 5
Ft 22 sl S50 el
u-‘),gcll..)l.u.x...:h)|;_,.;419);\,'A\\\ »
I SLE i s NR
U ol r S8 Bl
NH(CI —leab S 5 N
2===Ye3b3S OIS NHL QL gyt (3
3 Solyan ol ol Ly =L NH, ;18
e NH{ Cl (g, 0%t 5 2o

== gl a

S 2Ll (7
St Ao s LI T s NH, I

& 2ot (1

O3 e P Bl s g ol AT (T8
: ¢ a AT ’ . é
.A_,-‘_,GJ-__M.-;‘Jq-J}laa)|n.&—J>aéb}|r)SJ;¢H‘;}4.5 YA C

Sl Sy s thf .J}.b: Shesls Loeg LNy

7 e el 03l S S5 sl LS
S 2ds ISt | S st | el
b J_}‘)’ 5 l

sla an 5l 1L s KNO, &

b 53 Ol e $Y0 13 Pb(NO,), ¢S 10 JJl

P 0 Ul

Pb(NO, )y h‘”__;‘* 22 }

Sl adlS _(Ye C

- |
5 } \$ ’ : !
IRaEs v Ve ¥e'C (sls )3 KClOr ods ,— Jylowa'p S 000 55 (1
o *1,, A,‘Ti J’ 3,13 Sy ol e S

!
»

7t

VAR

¢

\ \
" << b ] Ve e L
3" [ IR
\,')‘ v.J ! /) St ; {
£} amneimnunn
. - —1—
[ ‘

330l o5

Z\ :.,;[,;2-,4‘ \J
o sl sﬁ
= CIEE

& N0 MOAT ALy D TR G MK

(CHus


https://www.shimipedia.ir

= oA Kl “__)i:
LiosS T s D 0T T U e

< ]l Voo 3 Ol 25 o L'.¢ Fe Jelows | 3
el s IS 53 5 0 e Lo 3 e I el )Is'w‘f“’fﬁl.‘n,
= (‘LZJIJ’.‘!‘r'T‘f‘;‘[J)'IIJ\AJ#)»

e

i yd

"
3 (v Yo _vo (1
YO - ¥e ¢ S Tihoas
< . Op odd ;o Jglowa p S Yo 5 1,y e
Sai (2l 31 5 A a5 4 YO'C s 53 NaNOp ol pi ¥TER SUSee
) ?A);J}?J

VY (F 7OR(H S ;
Sl GBS 70l T e w el Sl o 6 Ple s s ol p Sree 1), SBole o4y

odile Bl Lal- 5 ga 51 glons 83 08 51y 5 SLS1 (D) o =B (O ls (4= (B) & s o=t (4)

Ga Pt D> o b ) ol oIS sl cvs 4 (slad v A ane oy

=500

D>B>C> A (¥ D>C>A>B v B>D>C> A ;\>B>C>D
CR{{NE S e KCI,NaNO‘.,KNO,.,Li,SO‘ S 5ol e g 2 sleds Jalow iy

f'“)"-"“u"‘&'-—:“"sd*t?ff? \o'C ghd‘,l:u_-,:ldb;d.‘.sls,?lx.\;_,l sdl g Yo i

3 2»
( Tl Il 0SS 0 S DBl G5 K S Ul N
NaNOr —KICL(Y  Li;SO,-KNO, (*  NaNO,-K NO, (* Kettriics.

‘.,_nf,_ﬂ..\_.;u_.gt_.‘.;.,i,;.axs..‘sum,; |,..§.;4;,,.L5ﬁ.yd>x,.;|¢|,_.;;4_<yt_<_;9,j,ﬁm

Gl NS 08 ae L oS 5 e TAC s 61, FoC sbs b (KNO.) o

( )

= l‘-—‘L'i oA J_J:u
Sosdn iz 50b &) T Jds
£,0 (¥ o,y (r ¥

\0

al,.g}L.u?,\'-'C ‘5b:4fv0.c sbs 5 KCl a—\.},__-J_,l:uf;Af° b:;}r‘f;-)lﬁ"‘;{_:?jbl\“

fol r; L A W sLils L Jslona 3T ol

$4s (¥ Vos (T Als (1

Qes

150 Sleas Jslons b & 5 LY.

A



https://www.shimipedia.ir

D

B 4 &

<N Ul
s
Sk g
el lesle s T Y
2 S8 06l 558, a0 o Lalkes sl s :
)b ssle 2 5 3L U9 ahi iy g slesul H

—r

R0 Ol 53 8 J 9800 PR |

VW

gy 2 4 29t b b s (OT )
4

P

)KBC_{LA‘AA[?;.JBA._.)&QQ:
5 097 B T 5529 4 n ol

P58 oo Gl sl L) s ¢

o Ko 355 b G s5lea) st e S, 0 K e (HOM) T 51 (Kb ol @Y

(‘“‘U;gu,p bl | dluya_«le L9 Sl 355 b il 3gbi e 0 pnis 595 e 51 (K05 Sty 5

e b ol sladyye 5 oass e (K, 50 ol s K25 slage & Gl 1, Ll el

g 0)3)8 sl caw T JsSga sl s el OT gladslsa 0392 (hiigs b olad 3l ol s
RO g S S R E e PR ik o Pl S g 00l s )b el

Caaw 4y 9 A3y cts L
G Ol (SR uiFlgS” L9 b 059,08 o3l 1 5 a2sls (S5 V) saes ksl T sl Y

RS ol yolss o2 SloAsS s i oo Ugsga sz Jlisle 5 o5l sl E5 3ip Juaza (0551)

A p S 3,8 )5 (K las s ST JsSgn S5 cpaan

3 e ¢
: T A L
A0 s Ol slad s (5 S g

yops Sz SN Olaas 53 Bl ey Sde 252 L L plagis sl  OT sl SladsSle 2
)3 (CHy) 0Lze 5 (07) 058158 2loa 2dsss & Jo s o8 (oa (o 30 L o sladsgs LT &

o258 5o b3l Sladssse LOT 4, 5 auS a5 e (K, Ol

T et e
!}@ 8| '}[sf’j ! | @@ D
H 3 & | | o ® u e Q@
& B bl ey

SN UL 53CH, 5 €O, .0, $lad S S,

e s i o L sy 5 85 o CHy.COH 0.0y aslaa o o Y

A2l il b o sl e s 5



https://www.shimipedia.ir

B

oy

RN Glone 53 W J9D0e 5 5 LTy,

b4 Syt SSb cab s (O L) 518

’,,JJ 7 )] 8 s wla ubdbu,a«.dw\\slu\,@vi %)
b[,,uy‘;hu;f"" ""u"-’PS“-‘UM1=)L..,).>§A,)UK‘L,Q_;QLO| s slacdls s R
72930 g abn o) L:,_:L._mlr:li_ar,_x» o=l ole el s ¢
; N IS5 LAt A e
,,bu‘JL’U‘f—‘)‘t} 355 L Gl ) IA)L\LA&QA_,\LJ,.fK‘AtH o(1)

‘,;,,:Q')LM’J Hslais ala b

J.:J

30 sole

] 51 I < e e 7y
9 Sty e L il Spt D e 355 s 5l (K25 slags 4
‘J\f"“” s b ol ladsSse g sns ia £ Al K55 lage 4 L3, Ll e
s o1

},u),}» \Sl‘r" Jsga sl s il O sladsss s 39 obiss b bd sl ol Jds
sl (stin )b 5> sl u,.._ﬂ,.nw_,, Al salls M,L-xl._b_-_,«,»,a;_'-b;._'.g,L
.5;)'/,#’“-;‘_.&_ (LA M55 g b 0395000 il a9 42205 (JS3 V) wnnas Sl LT sladytlye 2
o ol ol 02 SleAS Geos 5 T Usga sias sl 5 a5l

L;““h‘ C Jr"\. ‘u u} l)
5 o 55z 3,0 )5 K 0lie s ST Usga s e

Jops S i KA Ol g3 32 i 5 e g b L et s & OT ssls ladSe
1 (CHy) 0 5 (07) 05T LS aslin Llodsfsn & Jo 3 0asf o (8 35 L (o sladySse T o,

.Pﬁ;@m};j\;‘_;lgk),ﬁ,‘u&h,m@.ks,;q)_ SN Olas

d ‘9 ~ Pdod D
v e
£ P d 2 ¥ @
" @ & @ D

& © P4

S S Ol 53CH, €O, .0, sbd S )3,

B 5 s Sl oa 1> sladsSse 5l & . CHy COp Hy 0,0y asloa a5 4

Al bl b s sl e oS 5 ol



https://www.shimipedia.ir

C{j SuKal iy ‘

—
T oo (ouciass (951 9 9oL S T L5 43 L) Sl 618U 9 6315 (glaas) ol ¢ m
g (L =

2 dﬁ’)&i
by .k,S()‘.\uC“ v :
I5—SJ L_A_AS):\S—J-L‘:IL ot JuS—uT M8l slapsl Jl Lg.uka\fs vl :
Gl 190 . ¥

oS 6095 o j 3190 60 3l 0w 93 (il (5l@TglaT 5550 )3 (... €O, (”””0” Hioy
A 9 1S3 @l 9 0313 SgSIge S 13 S s , B, Slan.

90315 9 4S5 (oSO, NOT :330l0) 135Sl 5@95T 3 OLF Ltho s i wAl gy
8350 I5SI90 S 15 S5 Lo 4, La

e et
=B 3 5 315 UL g2 9 g3 ok IS Jg-b 6o 9850 S 45 L s

P S g
= o
.Aynlgi;ul.u‘_,ﬂbé,n)_)ulgﬂgn@yﬂu)b)_s S

G Ul Sblw ‘Jg}‘"lgg_.l‘_\o
Gl ‘SJgLMtlel)usg:{u,.._.S):ilol o;.wd.aim:;pm_,l l-“?LSL‘”d9SJ90 J'L:JBSJBn e

. >,,_\
w8 Olyi s (HCI=Y#/0g-mol ™), (F, =TAg.mol™") Hye 5 5 55 Aulis
Fe b 252 45 HCL Jyga | laise (o Glass s ol MAL LS el bl By b 1 <S5

gl o e s Ui ((H) ul{u‘@)hgl}?d’)"“@“ 30 9 St s

= (G RG1

wrszahis g 03y (F, ailia) bl sladssyn 5 Fow (HCl s5la) ) sladsys s Usga oy
PGP0 ) 20l o sladsSye Ol 430 S5l 5 s obs

slag sy

190 Ulgoehis (il ol [ VRS VAT «J93g0 g3 ;5 65 sk

. -!Sh“fil?(l**ﬂu'&gd:_dac.,) ol Sl
plas

U950 LIS jgb o,
@JsSIgo I 45 iy
BT el Gl o s s
sl oUL T

9993 L
U8 6l g o)y 698 JgSgo

b3b Uyse 55 ol s



https://www.shimipedia.ir

A )

TR, ATl ) N\ -
\J e %
U pa Al

A

: 3l slas)d 4 slag o .
u)(jc,w slas,s 289 5 rr::yfu—euJ,ﬁ,.ao,._ksh,,,;“u S o055l sladsSlye ola
)l 3 : :
J‘)"\f‘"{’r“)ubé’-k“l‘i""\?dl"”“l?‘d“k]ﬂyifuah,r;h-;;)(,;u
289,54 o L SN
250 5 3)l5e Ol Jyse & ang L

~

\ : ™ g =
\ Iy | By | cI A =55

‘ (0 C) K8
T R =
‘ 770 7\ \ YA (gmol™) Jsa p >

_X_;\m‘mj,;l;#,;M,Al,:)mugéﬁ{;‘?gly,h;;ul;%.,f,;u,a:L,Lé\;J,Q,A \

oy sl Ll b wle 0 (K58 S all S 8 5 K5 JsSss o slag s 45 8
g<’f" A g azdls 5598 (Jess o sl o)1 B Clp S 5 L aulas jo 500 P I oS5

(el Cly Sl 55k Bry s JsSes ou slag o o508) el el ol

393 6 ot sz S idsn b Gl L bl sladsSsn b JsSpe slaeS 5 55 F

o> 51 513 0T JeTse oo (SlBg

S slgs > Jba gb & )1 JsSse S 5 K palys 5 (K8 Sl s 3 et B J55e o Gl s
i Slys Olss G5 082 ole I 53 35 08 S5 1) G g 2 Il i sladstse S
129 O Bl 3 Olyiign m 232 Saly3 ke Y olys Ola S i el > )3 5 el G5
23,5 0l esle G cilisa slacdls ol J5Sse o slag s alis

e 2o > gl e > 58 s
ol arsly (s2ae Heb &) Jale 95 & J550 om0 Slag s
s Soie (sse o Bl S8 bl GBI WdsSsa 0391 (b Oljes )
el i (J9Sse a3l L Gl e 9 p oz 42 8 AadySlya o> 5 p >
(H\S) duilym 033 38 3 (H0) DT a8 5 95 4l

s | Sle | D | s [s0n | s

e e oo

g ssle
| \ | 2 .
*C ‘ (xo'c) | (gmol™’) | Jssya | S oot
: - > ' -
Voo l el ‘ YA ‘ sk 19) H,0 i
- $o l 51 | Yt [ pesahdnl w ) HS [ auilgw 0595
[ ‘ ‘



https://www.shimipedia.ir

4~
2= (e, 55 KLl T
LouS e g S \v) 22 i i B
s e e ,-u'-’ sl s (ol plp ¥ 3935) el 5V HyS Jge fr% @35 0nis e
= x 5
Al S0 H,§ » g
ol w935 ohsz sles Jos paes 4 (/’!"{f”l'r"“’h)w' HiS 56 s Hy Oﬂdpﬂ
9a

_L.al.-u»ela \_Jl)(lksl-l\j)’; Lct‘,)“jb“

105 e o2 sl s guaa & (S ) 61 Gigsnem sy s i

Rl L 45 S ol (b 53 J9BS 5,010l sl sl (K Ol s g slad,sg
UsSpa S15B > Olsan g 31 45 ol gy sladssa 05ug ohis 55 ,5lins b ol d’ﬂy
% &
A 0lr (D) sb> G L L adsSpn (1) (ks s, skie
U‘\JQ\‘J

(m > ) o3l 93 Gluo 6Lald 1 okl ol s Luwl fi=F.e |
F1x 9 cunl 5 ls 5,
Mb‘hﬂ
Uleg

D=/ Bt em Lsuibyo sbs lSs b
G /lg(ngSu.u.;y)fml_}m
9 Moy 5
25 \:Su,,_)-:SJIJL(.
s )

Soge WOl sl )3 oy el il aiily o kil a5 CHy,COr, Or asle pladystya g ~—

L L plagis bl 48 HiS 5 H,0 asbaa AN S e 5 LL 93 yslcg

A ¥ 334 T UsSlye ki) oo s/8YDVASD iy s 4y i 5 P JWL“‘“”' A slls g

GUl slas js a5 =l S8 shjlul & HO s el i s :,:,4.4 5 de Lo
095544 U,

: D1 45 S e o 4 1, Ly g s
)’I‘;“:—(—; 'L:;b,a';lls) F st.p‘I.}l WS 3 (H) 03908 il a5 S9dise Juis @KJ: :;:’i@
d’_g- uj“’-”gb}:-:ltuib&ﬂtf_\;fuad.:u.b;;LgH Sl o ’”

A ) el i sl il L s S8 3l 00 Juaza (UySpa o5, )N |, gty
s N o) F)l"t"'w“)'z(uuﬁm(ml—.‘:dy;l e
52 i LS 5



https://www.shimipedia.ir

R |

[t o (

L /

\,

L) UsSgs S 03 H ol cte ol (252 0L S50 ol Y25 s P2t OLS ki L) S5s50a xsn

Ve P Ol sl JsJse 5| N LOLF dhr,.;lui;‘ 3Lj o> b s (N LO.F \5“(-‘;IL\5)IPF*L,.>

e Olyiist s@ule (K508 Sl 123 4 1Y 510 09,8 sla e J055,008 J3Tse S 5 ) 5

sisz sl | o> S Uiz sles | Jyap s s

| (e (gmol™") s (cC) (gmol™") | I
YT,6 Y NH. \4 Y- “,r
BV 8 PH., AD Y50 ol
} 57,0 vs AsH,. -5Y A\ H B

L as (,_,_,l) JLbzl Sl e o Kaa a5 (AsH PH ,NH) 10 05,8 )1005,008 Jsss o 5 55 .\
ol Js au NHe oS 5 Lal b G5l Ghea abiis 5 00l 5598 adssa Ols 403>, Jga £ ol

ol iy O gz ki 9 5V K5 oS 5 95 5l O (wkidgs Olas 3515 1) (559,08 Lgn JuKi5 Slys
NH, >AsHy >PHy : jbs> (sles
NH->PHy >AsH, : b 95 Olss

e prz oIl b 4z ST il (s Koa o (HBr HCLHF) VY 09,8 Jla035,48 JsSpa slacas 5 3 ¥

il dalgs 5,V gz Akl G590 dsn S5 OIGl Js & HE o8 5 Ll sgd 55k (s sles b

HF>HBr>HCl :ig> abis
HF>HCI> HBr : b 55 olbos

S Lz (598 sloslasl 4 Lag o ool )ls 5525 (555,30 slaissy bl slac)l> & HF sladysye ols

laisen L obas als s U 4 ol5ss sladcsens &gt 55 GE) Lo b 4 ool ool sladsSss

Aadlipe Jaie o 4 (559,08



https://www.shimipedia.ir

S5

V510 slaog,S sstas 55 (HyTe,Hy Se, HyS,H,0) 15 09,5 15059 15a igyg, Sl

P22 3529 L) Sl lg3 5 UL Ubs2 slo 1280328 s S el s, gy

=S
(_'-7,; Wi
H,0>H, Te>H,Se>H,S :ig> slo>
H,0>H,S>H, Se>H, Te : b3 g5 jlas

ol alis 5o ) 3, KL LST 5 caxin 5 > Olgie 4 &S wiza Llag s S EIRER GE Osl

(gmol™) Jss p,> wloosd Use 8 IR
f5 C;H,OH Jssbsl
&
| OA [ Ol

CH. CCH-

3 (b 35 . 3 s
ol |5 50 Sroub s> sbes S b s OlAJ’)Ju;.:: o £z o 5e>5 L (C. H. 0)

a2 aalysi [y 33,08 s L
et 0j3,0 POl L 5 o5 Ll aztls 052l 515 508" ks 93 oles &3 p>> (C. HyOH) Jobl +
2SI dsy) e A ol s> sl s 5)ls S04 Nsn LS5 ol o= b e O3S Sl
Py (.x.fu,.«_l;‘_,:_ 93 Olas
SRSl K o U5 ta p:l Lol «J,Q,J A ol Solss ) &sss

U= O8 (25638 (5534 Nss

ol aze 5122 Lo L (N L O.F

T Ger NG %
ARET }ru'c’..‘:’chv-’b;é\suj)-\_& Sy

Ol e il
O 0 5 ey o sladsya ol o



https://www.shimipedia.ir

et

1,3 et | slagilal aa as e

slaigfay Ll (sl Joa 2 ~
K ladyye Gl s sl 53 ol Jeata 39)0a
fis sl wslabial nidla | adut ol 13l 2 3920y Jee Al auloa slast § antly A Free Bty
e
awdls ol 2 Wt h ety ynia s Ly S als )l s sl iy o

ol Al s

ol als

3 10 sl S,

I JL N RN G EP b Ulgie JoSgo S sl
315 3929 518 g gale ol gl JoSige 43 iguhiled )l S8y 1)
ala 2929 S g &l Gl UJgSgn 3 i ) &S e LY

D9ali,0 030 JIS gl JoSgo 5 lghi 1 JEDI S o

.‘l LJa (A | LL..x.a POTYE sladsa b S HO Jpaa ¥ 4y Al Jedsa o (HLO(S) & sl
Y

1y e Ll wa ogtas UySya 31 (H slagal) et jz ol by (O @) e iz o AR Syxs
il ¥

ol sl Js 4 (adyKlga)

% U»" Y ‘\‘lu‘ daxer 0l 2ol 0o &S W wlas i Ly ) Gl e oyl Al A W oalaadl anl 4

\ Ull(7 alyly) & aagi b e O o s 18 L

ol —jf" & u-ll(T i s Ul sl sila cull fr 0

Bt s et ey ol @l I 1 S ol s aals cldle s af canl ghola Wi D) sl

u] S [

\.\\\.U; oLl

o sk 023 T 03) f b Led g e O b oo (aazsl) Wyl a)lps ol L gals 03) f plSa
»

EYSP N )l i Sanby 9 add 3 wiy |

(€}



https://www.shimipedia.ir

i N S o

- \ _L »

eS| slagsl OT )5 &8 il gla =T A .

Pt g 1_: Is L Sl Wi T Sl s o Jeaze 39,008
o 1> slalad il L as (1.0 )] ‘e

u}"'fhﬁ)uj S Ol b Al ol )9l (o8 S92y e Gl aslig wlas § azils e SR

e -l 3929 o O sladils paiie g L ol IS 5 ity %
RJL‘A_J?\;% = Eae s ) s JL«.A;IA)\f\S)L;»L.C{C;lg,A._;JuL_u;,;_J

ol el
¢ e
& o !
¢ ¢ g [
-~ \ T (
¢ [ e
8 I f t » {
s ; A8
! o
| o &
s q 5
[
! { {
u 5 Sl 53 HO lad ;S50
Wb S I )5 S 4o 299 bun (90 990 S (5l
’ 3153929 jB g pilo x0l> slan J9SIgo > sublad;l SiS o )
2313 3929 IS g aulo sl JgSIgo )3 1 y2 LSy ¥
) 39,0 6305 8 (slo JgSigo > lgii s JEDI S yo

J gh.

‘uiJ—-:J-’-' | Juaio ()9)3e0 6[A,\J,._.,.L_,§{A HO Joga F & 510> Jyfdga ja (H,0(S)) & sle )

ol iz als g oo obons UsSKlga 5l (H slagil) cute (52 JL Ly (O i) ita (o) )L L (plagic 3929
Wl el sl Jds & (aJysga)

Las pi> ol 39 Ll s 3979 Ol Job 3 &5 JB slae,i> Judo 4) ab s ol ol > wol sl anl )b )

;] S ) 4 aagi b Gy (5,5 0 )15 s

0 s gy S ol sl el saibe <l e O
il oS g S5z 00 (o )

"er,)’_!‘c_{ Jds et 4 | GLA <Ji ,;‘,S ol 5 s cJb JKs o RO B A PR PSS o) bl
[V PRST

r»,l“‘_;"l: Srypr 035 b 1) 29 w3 ol el s (bazsl) gl o)lgss ol L 98l 03) pla

R Uj,lu e)‘,a_) B0 Q,..LL- 9 03l i yhew \_;i



https://www.shimipedia.ir

T / S5 Sl i, s
"5 et N4

-5 % IS g Sl a5 15 0l o3ls cla € |
0SS B ool IS sl s Sl S e 2 Sy,
3B sy Cab v S Cals Sl o PRI 4S
i L ‘?‘
S0 3 3y sla LUz 03553
;,_,:_4;,.,»;".‘-.‘__.; 'J);‘)J’:‘)-‘S, R¥s
bbbl Ss bl s ool 2 WL o L

S S L sl S5 s e ] S P 5 = S AL il ¢!

B D Ji

<
St T
' > = % 7 ra Lo, <
Boss- = Ay A I s a0y S

2" ORI P O S e 1 S S Gy LY (g
e pe e ol 5ol clas &2 L slall 2 o g s> bl

e s St ol K S Bl s slad S B3ls 15
el Ol J S ;J.as,isL_,é.s,_:_, oL ES 5la.

s 5> - 35 sda PRGN 2=

I e Ty TR P T

,;,-.,k,\,'_‘u_;s.,;;l,tsl..ﬁggs,.:b,cz I Llaa J oy vy

Sy

3. a5 _ 0, 3o ki CO, 2lz- LU HCI :;LL'_‘_’.A_?;_(H.

3 JJ’.‘L““(J‘)bP“f‘Si’/Jy(,? S5 9 HC S 5 L s Fy oS 5 ATV

e AN Sl 5

<

< NP - - .
- \)J.S‘—P.‘-_,-‘—-L e - N
S S - L

=.-=.f‘4.—‘f,;i~—.4=5;~—q- b AL ‘s

FErsy et S Sl LS e o YL
W s .. e = »
SLTE s ; i
P b gl g 5 oL I O Ly 2 s YA

2L A Ll
‘o S 1

Br_ Cl._ F,_pgy :

CO_ N, _ H,S _ HC
N.-CO-F._C], ' 0

N;-CO_HCI_ F,



https://www.shimipedia.ir

. ‘ \

T 3 ( A

e G P LS
st =l oS e SO, S YA

S - bl _Br GPo=b -5 Cly

iYL 58 _Br,_H.S
S5 r-H,S Sl 58 _CL_R

OIS PP
S s Godas sby S o slag S AT
J5ies 3391 a3 Olsen = Jpo 0> SRl s
S - S
S-S L o

JuSe 12U
I IS8 - U5 O3y s O s

[ [E AR 1 Y - v.‘.i; ol S o= 3 J‘.SJ,. e sy s AT

2 [ (P e pes e \ \
S50 515 e G gs 8, S0 (e

Sy MR b 5 sl sy kil gs 4t
213 1 5l oy 508 1SS (58 - sl S5 Sl

6&1\1‘3"\“& ol w3 d\AJ‘&I(u a}uwki,: u\‘_‘_f Ary

sy J‘JP}

pm ol (SA o Ol 5 S s s D_JSs Sals > Olia 3o s g5
RISl L Ol ks g DIt S sl o) s s

g alS S Lol Y e SOl S5 ATY
oSl dal - Sy 4hl

e I HIOEG SR HS

’ Somb- S -HS_ 5.5 _HO

Sosb- 5eS- HO- 5 v HS s =y eSi=AH S 85 P20 I H O

Al g 3054 AL g by ol Wl 635 K S5a,ka Ly NTY

\ al 1.5
Uoabo JSe o

fb A= sl o aL (,AU S L _s.")_Q_.A o= ¢

2 e 4hd ayulis \YO

J

Sl 0l 0Ly e jod 458 plaS 53 ek als DS 5

NH. > AsH, > PHy AsHy > PH; > NH, NH, > PH; > AsH, PHy > NH; > AsH;

Sl ol o3l LS 5 e dhl s ) gamlas ) &1(,\.15 AYF
HF > H,0 > NH > CH, CHy > NHy > H;O> HF

NHy > H,O > HF > CH, H,0 > HF > NH, > CHy

AEL o 3 0 0313 las )Le 5l slu 4o ATV
3yda S

A e IS o N 0 S8 a0 L

Bad e kis $ 8 s sk 58 S & HF (glad S350 OLa

oS s Ol sas s JaSUse 3l Bl K3 s haokes Lim 4
AL LS o s sl b b bds same O son HF(g) sladSss @

\



https://www.shimipedia.ir

52
Q S Kl

(O PO HP Ot 5 1S Ol g gt

S5

L0 ol D58,

sl gy S saaslslaas il O el y J U

1315 PIosder L LSS U1 G B

A L e g e g by o S ! -',vd'.‘ A0

Sy g el B Sljea 2
Al C‘-b - O 550 Lo a

S vy Y W fo~ =Y '
=
_a‘w'..‘ ,';‘,‘4‘ \Y.

Sl &5 cl 5148 4 &l 5 1,0 sl

slacil> ) 5
Al S

2 e J Gl 2a e,

AL SN0 LA R PPN
T B P S W B VY R ? s A=

Sl 508 25 03l plaS etias LS8 glan s o il glay 5 5 ol ab bl
Cly NaNO.

NH,

S PSS H FIdA sk, SPA>3 p5 b le Ml & yey
Al T (¥ gV S8 2 S S s S PR s
—l bl ol - = o
b lan S, LF, 0, Clgbas jl S uH S o S
3l o Ul S s Sre e & J S,
¥ Y Y
£ = . o \yr
= sl

el by 58 s (0 roBry \wCly (F) Jyus pAs oy 8 ol SUNSTER R g
Sdas . 0L, Ay p 05,4 o2 sbs adl i Sha 5 51 L

-TYA

HiSe s HiS y Hi0) asilin, € 1 M0jopdr glac g5 b, o sbs Sl L s o
ARl et s ¢S Xoaas .ol S 4 S, (H,Te )
H,S = vy H,0 =\A
H,Te=\vq H,Se = A\

9393 a3l 3 P 2
Ity plas e ol o Sl el iy sb S ¥
R A Lasl <
wol ol 122l 23
Ve Sl 055 oo

rIa)AA Jh-‘\-'): -J.'L-_’ZL 03 b
LR D A Loy LS5



https://www.shimipedia.ir

Ly - : 34
sy o3y Gl Il,ok_;\.b._)’gr)sua))).k:‘gh-\;,::‘-hi AYy

.

Sy [ESEPER
Sevisd i IR | N - y
Fo=- Pl e FeS=stlioal i sl

AT | S - . = 235 1L 4 p
==l ol _4,.~_/-L>L,_-.L.‘..‘¢.‘J_‘_’_Q;;_J;JL>

0,16 S5 OF wle b s > A4 b S Gl S Sl s Jele plas ATV

IR L

83 - s sl (g4 0
3ol sl s S X s

Sl e 3l 4y 58 paS N A
el P il g S5 My
ARV

MGl Jea o gy J ST o 43 glay

Aosls als 22 gladdls U cdman sl il S 4 HLO gl S

el YU HF 2y s HOL aylin 55 HF G iS00 o 950ds S5 0352 555 Mo

§ol o yst CHy 5 NH 5 HeO 5 HF 5,5 & ,Ls plas A¥4

H,O %y <kt 035 YL

el HyO ;}"‘}‘ e O3y g s, NHew &

Ans oy Ghasds X A8 S

| CHy < NH; <H;0 < HF &, 300 ae S 5 2l 55 Ssa g,
S laeS 5 ool 03 1y e sled o 5ol Obe B L IS5 )
Sl o sl s f‘—Lf e ‘\S.Z Gaxgl N0

S P s e S i O3y P
el boaol g JSgn o
S e A A HyTe & HeS j| 2o a1

pde 6L HS 5 HiSe 5 HTe =oo bz 032 o=l

ST s Shsds Lam S5 U



https://www.shimipedia.ir

N :
=l HiO g Sy s 3003 ki oy sl N FF

et SraA

FeS-oblows el o5 ol

P = =l oas 4 ity =iy
Fo=- 0L L S el

€3, I ol gl Ll s s e el S sl S Jlasl s Jole plus Aty

=

A

N3 33 0 51y 5 g
= SRS S L
Sl e 3L 4 € paS AFA
Sl S8 3 28 S5 Xey
T s iy S0 se il (slas 5 ke
Apls als S5 il U gaman il Ll S 4 HO ) S ss
Cl VU HF 2 e HiOL s 3 HF o STse o S5, g 03y 555 Joe

¢l o3 CHy 5 NHy 5 HO 3 HF s L, & jls plas VA

oV HO Jpsp > 020 55 Wiw NHr o oot HiO 2 458 52

o\ CHy <NH; <HO<HF & s0n a5 5 ol 53 Ju g o Ol ol
S 5 ol 53 by o 5 ol Ola i fasaon L S5 52 CHy 33 S50 Do

ol mm ysl s 1S ¢ Blas S 4 5 L NOS

S5 F5950h g S ate I i e B39 5P

de <% H,S 3 HiSe 5 HiTe =oor b2 232 =

z Aol asis Las LS5
P RTN SEC S LN A 585

S A H,Te & HS 3 S &2 =13
— A A
Wl Juer oslsw HS 5o~ ot by S\



https://www.shimipedia.ir

PRE
b ;!35‘_,7

: B e I a5 (Al b sl 5y e )
sl 5 o OF i 3 oot 55 5 (K5 o SaRic

i JL‘)KI.IUJ);J(“E@(“_;&L@JIV)J@&‘JI,JJUJJ?-’LLT L5lA\__,TlfL:)_x \-‘i‘L‘HL\Q)gL
sl n_\',_..'.J: a5 cul J,«(aJ il & D> & r-v-.-il-’q_r‘ ('\"‘“Lu" e \J’ L2 N < bL:L;- ;l;_,., ol
st o

\\‘

)1 850 sladse laza 3635

uL’ 2

< e ——

29 U2 S80Sy )3 S0l g0 Cud 1 6y (Lub JSII - C, HyOH)) gt ¢ 7

i S0 B 55 1 22) S 03 g il bglao ;> o05gd J> g JUs o Tl

Voo Voo A
Al JU> OT | — =Y \Vmol GlpShee g —=0,0mol | NG5 4 e
JU> (YF / )LJS‘ S A / S bgls,
s Yo'o 2
Sl JUs T [f—:f,\"anl) J3Ul oS Yoo 9l m,S \ee bglis
F

Yoo 2
ol JUs Jgilil (T=9,0molJ JbIp,S Yoo g TSy bglss
;

Uil 2232 015 Ol oot sty ol 8 NY L0 L i 015308 2 5l Kaa byl S,
ROUR SN C,\H\,\J,ﬁydyﬁhgo{;r,ﬂ/\l__,l) 89,395 5

S A5,le ) 3550 SladS> B

NSy il 0 UT) e il Tyt o el DI il 5 A0 (HO(0) T
R e s GO I o s, (i) e, S
02 Gl 5 Sl i T (sladlons 3T isgdipn ploit T R

Lop2sSio0 (a0) T Uyl o) T ol U o bl o

P25t 2t Jylos ail, T
2Bl o tes (Co L0 CyHyOH) Uyl y
R 8 Sy S I s o,



https://www.shimipedia.ir

e -

_big> obar Uyl 5 Ol SLaddlo s dilin |, 013%a 5 Uil it P> 4 (5 35 Glas palyss S
e

P ) g S asdea Bl (hes HsllS S 5sba )l i s L s B8 les Ol a5 jis 5

el Byt i ot (les s LA Hig © cslags

v ) L;Bt 95,8 &5 5 8 oLl (CoHyy) o5%a o (1) w Jaloes & Olys GT 2= sladela slaJis

wl (B36 S 5 K 5 g (e il Slags Sy 5l (bslsa &) 5055 st oaa

Sy 3 o bybie il oKl bplis o o 0L ol £52 33 (Kijed oo o 3 5 O bl

,QL—({J’;—h‘,—‘tr‘)—‘Lﬁgﬁ—;'wf(;;}u—(ﬁﬁ;-;o‘\..\"/:-‘__‘\‘ NECaAL bt

B AL Dy e ol S (05 Sty T asilan)
)_“5",l—-'\)',- a b sl—=l (ol 5 ol aslea) (o

ald u‘-’l—-' 23 o= \5”‘—‘<" J—:JJ*—' | »U‘,-<—“. ) ) bl 50)

135S (S IRATwd o T ygu0 &2 loRoe 1 edle S

..... P¢ . He,Fe,O siGlon : jaie

RPNIES

...... C,H,OH,NaCl,H,0 sslas :asS 5

o
%
(g

&3 Jsdao 53 SOIgSs O g oy 03k J2 Slgo :(Uslas) Glao

e g O il 3SR 3 30 Jolao (1SS ol Jslao awlas Suwl oxd
(bst5s) IS0

Olgso g ol @)95 JU> 53 53220 gl jas &u oad o odla o el

e g O g T (ol S g T bglio siilas .38 gy ol !

T Jelows (0Ll O 50 35230 Sladslxs ol

b&;uil)oprﬁ:uu;_xbuog_:d;y (aq) 2 (o
= S elaiaila a adzsl 092 O 1 51 S g ATy
205 5lsa 0285 J> L ol s)b ol > e 03 2 OL.C.;L 2 by bast vy 0n 2 =l u -

; I Wl 2> o Wdske 53 00l ales
S ox (SN B> Sl s sl @y adshe o sal ady

aoail u"aiu—é ») Jsa> L s b

(D) o‘.hs’) )5[2;: aola

> 2y
= h
. ol



https://www.shimipedia.ir

P8 OL%ag s g o P23 2l 4ol 55 ol 5 035y Lo PS0393 4 gl

) ‘,—‘Iu-‘i:is,) kg |
29d > T s % &5 cals sl Olysicas Ul 250 0 J> o9 (s orhl) azz

RO~ 34> U.‘B,s
2 (s slacs F P 9) b dlya & ol ol pagie 4 asS  Jo UG]S
Ligbca > il slagd> 22 kil Slys o (\__,T k) b sy,

OKilan 3l Uy 45085, gl ) sXigs J> 5 P Sls ola 43l a5 230 el sl gy 3750
J..,L ua}L-» LRV J; )39 uaJl> D 23 olys

e gl p

Ol 431,
25 0l Olyie da5 0 0L b5le g3 ol b 5 Jgilil (T )5 1, I35a ot slag i a5 25 sl sy o, Gyl

6 a6 /4 (TR 279,
Ro® 4 oS I e%)
g‘\- P W, e 5\)9 ,. 4
s - Y. NPy

el (353)08 g &5 3 Jsibl (sladssya osle s OT sldsslys ls IsSye sl )

il Jsibl sladsSge 51 St O sladySys o=l 535, Lo S,

Ustloe 53 559,00 e )b A i Olsige A >0 ls ) AL 2934 Ul s T

el Jsilil s 5 LT s 348 slass,,, 5 POt e dl S
J—= s s sbads s 1 <, 7RO > wuls by RO RO N S ol

23 Jsibl gYsgl
Olys 550 U3l slaglie 050 A i LT

Jl g(:@,n sl 03,5 Lo |, 393> Caals SAigd
65 0, ol &s s L Il y T Ol UMl 4,

“n

Mt ol o SR G
o=LT L, €17 Nat slavss 0T 5 a5
sbadsss T 55 Ly
Loy, Aebd g5 ¢



https://www.shimipedia.ir

é.p et A
P ‘//'

/

,Si 3o 1) 395 sl uf/.ﬁ, edigh > a3l s (Nacl 2uLa)

JUOH i ¥ oot | Iy S 5 S JI 4
Lol " p oS 13 . Lesite -
o Iy ol ) il ol 5l e Ly Ol g L5k R ek S5 s
.

(1 298r? ol o b Glojas 65 Cuul 6120 93 Jolls T 43 3 1S a3 siilam gy iS5 -‘~ Ju=s!
\HZ’%“?'T (r(3292a2>2 9k 054 1 WBygs T 43 05 1810 S sl by 5lod> 40) sgls 65l iy 45
O.\J‘M‘*—S 9Ly 65 1 030 132 slaygs 3 S 6blol g ma I T sla JgSigo (jads 152 o) a5

(ol o310 58

'//,,_,__, AT 3 9 S ———

g by Ty KiSh a0gy asld il g3 5 002 o ST s (Lol dea ©) gy LS 5 ) )l

Nu‘f\'(.\')f“’.:’i »YNa* (aq) £S i (aq)

ALNO )¢ (S)—Z-2— AI™* (ag) + TNOF (aq)

, BaCl, (S)—=2—Ba"* (ag)+YCI™ (aq)

‘ | e b 295t iy ol JsSse 5 a0y Ol & b 95— O adlr (53,5 ST o Uslows s SLS 5 )0
W he £

‘ Uyl S 55 g il Ol Ugsdse )o 39) 0 Gl Ligs 5 S5 oS 5 3 s Nigm xlee S5l
yr) E 72 : . G Al

e oS L ssls 3 sstsn 3 of UgKps 5 bog 0ba &5 (b 53— O 431> 59,5 !

g et 0 : ‘ ;

Y0°C slos ,o Jbs jsbay il Ol Jslsr 53 (F9)38 Slatis 5 gas S 53

iy - O Wil ($9,5 Solas b 25 Ol (59un slatigs 9 MESOy )3 g &) 8 oSila) 835 Uyl
e S

aSOy > (S92 Vs oSilea) sl Jgloals ol s Slidg ("./\‘» S 5 9 (sl Jgloxa
(cawl Jglxa 43 (ohdg> - Oy A3l 59,0 Slea b 5

| .
l g3 il 4 S5
|
w
|
|

Ol 3 gigsien slasise 9 B



https://www.shimipedia.ir

Lol Ti— . " S Ll T=ds T

Jatoa B ot o B e Ol s e e g '

35 46 6T 51 e
Jshay
e . < -
Oy = J bl 5 0158 SF - 05, e,
IS - Jsbl y ozl e~ - Jal 3 e

Jala
. b s oYL < e
A ot e L (SIL o Ol Ol P Ol b s,
~lad e A JL_.,\A _xv;\';' [ R RN I I
el el |- ol 9 I SL-Sa b e (S L

Y O TR sbo,ls ) Sl Nar

= Cably 5050 Jge i b alle i

b e do sy Py Syaa P T

2 Sy Sy Al Maa dojsye , f Ao 3 e | oole @ Ll L Pl 3 (<
eo) JJ'.L_ O30 O‘LAC.:L 23 ule l.a«;x'L. 0903 O <! a3l SaS
Caot e CI R | <y

fol sas 0‘7: (S LITVING ) P db‘},)‘u/.f r|.k5 2.\ 0Y

b i ) Fot iy ) lasg 3 il (CyH,0) 1,0
LS | 2% Sl Lhail (CVH ) 018
)"d'*‘;f“'-‘o‘.:'—‘)‘x?‘ Ly J~<~ ol J'J_uw((',»”.(’) O poer

A LN [N ESERN W e

S P Vl

w20l (H,0) 1

ol s a2 1y SWS L 51 sl e 100

e Sl . sy Je oS
i P 23l L s,
el ) ZeS 5 dsbi 5

SIS TH
o A Sk Jylous y 405

Sl 01K 9ol st Sl
P A gy, BT

sla bl L,
Fo= Jgl :

=N Bl oas | g
¢ el s Pl K )

Y

9 Nl

|
P



https://www.shimipedia.ir

o

a8l ol G155 glasl g, 3 SoplaS S0 SVl S5 40 NOF

320y i ALl e b S0 Y

,J_u',x—.._/' =l
O LN VR P iedr s> oty
365 s s hors Jdoms 3

i 35 505 s w8 )l 5 b L e S 55 1S gas AOY.
| S ! L, L A s o JS prde .
: );,»3:'.-‘-.")‘-«”;”"\5““ J S eh L ST Js
S —

- 7 - - 1S % 1353 s 5
-5:“./"-")’-'-” JS e Sl bog L IS 0g 5ol IS e

sea
e -
_— Ao § Jdn - A
Pk d 138548 Al o 2 - o3P A -
2 e AL e 5 S
3 - RIS e 2l
Sa A = St = P2 35 5 #

Tl i 3 5 s aas 5F 51 Sup!

Liem ‘:‘-;,‘ s i S0 s

A8 o o A O3 )0y 5 eds 15 g S 3
G o et o i (2 g1 s Miigm o BN O (SLAU o0 g0 200 &5 pale -
e AL
§ o - 5y S 5 Syt dobas 53 AOR
A < 3 o o3 S sl 4 PR >
) s ol ool L L O 0y iyl e, 2 S - <
Ml gl 3L s

r-CO,

¥ — AI(NO.)-



https://www.shimipedia.ir

wete { )
5= Y et o ‘*//,'
L S P e ;
Szl i BUS1 5 slaslly gy 51 Suplas 3o g0 Il K 3 NOF
J..fj Lis J:l)\_a 2Ly calbak s |- slad S
D SSE pL oAb L L Jladp 4 akis - b

ot

| Gim el 5l g I3 5l s > gy D> o

153 Ola 43l Sl

e e S P R N v sl

=l

PN e o w3 S N R &S el S S L Sa oS5 S LS e N0V
sy o ol JsSs P R S U PPV PSP S et

S\

da_ Ao S s
= € (S Q-

35 ds - 0nSlo Als S s S ASa

ST b 55 gt sy 8 51 SSplaS Ul s S ot ) 415 53 NOA

g it U AU AL Og e’ gl eys S lil & S oS 5 ol dslas 3 N08
Y -COy Y—Na,S

¥ —AI(NO¢)r ¥ - BaCly

Of G Xm0 Ol 53 (Shasdr s oSl 5 o3 O 5 =S 5 Mg a0l AT
ol Sl 53 higs - O 43r S35 S

3 = Jalowl
4S = Jsloe FoS = Jsoa

S 15 Asl o S Olse R T v bylss o p S5 Fe L1, IS0 ¢S Ae AP
(H,0 =\A,C{H,OH = Y7 g-mol™Y) 3,0

S Uy a5 S Jp 3 -
S - JpY S¢S -
PP RCRWE PN il 1y et S Sl ol APY
Lod o o U S 53 it oS 5 pls y okt AN 3 g OUS 5 el

S8 A i Sl 53 il b3

Lo 3 oo GLIN= 53 ol Sy

oy s D 4 S S o S gl =

Lyt e 01 53 A5
. L3 N Sy by o A BT e
.\.r},:-o/ u\’ Wl e a2 40‘\AV‘A> BL Lyl a0 r.]a.. 32 5a=S JL:‘,


https://www.shimipedia.ir

/j Sy Sl i i .

(5 IR A sbho e

i Jg'(_\_’ v

S ekt - S s S S S L sl

235 S 1 J S JI it 51 |

350500 315 Sobs S0 LS s s (L
by VLt AN R WP ol IR T : =IO (Ug
—! o S _‘:‘"-,‘ -
i
) L =
L A

foml o js 5 e 51 pias g5y

Ll iy J_p_ui I 34 g s s 3
Alp 0l s b S o) a S L

/' wel o

| Oy ‘_SLA‘.Jl slss zlf. P ,;"/'.;A oLas LS ¢

2y e A 5 TV P v P BT

o 53 S g1 Yot 115 55 V50

e e R R PR NN B P R

o ‘__"—>

e O Fi3n Xy S F65 Jetl sl S ol oA

Al oa s ol 43 )l O J= St s Jsbl 55 5o s STEE W IS I L g

I RO Obe bt S o sl



https://www.shimipedia.ir

TWad se o T 58 @b B3 LT

= 1= L 5 st

ul)‘ﬁ’uﬁ’{" J" -f“t}“i”ur"-'r’&-“‘/.)—hub_@ (05) 05T il ys 1205l Olygl> 4ea
;r’-“"h"’b g p R0l ol bl om0l 73,5 3 095 93 (COy) Sl S 0as J> Lisssk
B T : ;

iz Jot= 9 =Sy S Ol Bf-‘—?')u.‘»“—-—&‘)»ﬁyux—f‘-»?u‘-;q‘ 09,3 ) 2!

Q,,JH‘!J‘-J)O‘-“A"-'))“ sl s oLy S ‘—dﬂ[’f )l*‘-“v—:‘-‘u‘h\—;‘&o{-u-‘ 23 0S| 2S

33,5 eab o als 5L 5 )90 O3S 16 598 00000 58 (e by (Ol 3D) ry,\,f_l

ol iy Jole das 1 DT 53 ) (5 3yl

JP‘—‘-‘;J’)K Hlazs a3l ,;(,Susa.?,a.g,b syz3 s b T 5 03 Jo S Hlaie Ola Ko alal)lad
Sy 29 55 SB) 5, ST s sias 5V Oyl 2205l & laale Jus aes & ol S
1T e O b & laale p 5

oyl o AF_J_,_;W, G4n 03l ol & &8 5l 3529 L8 L T ) ead Jo 56 laie Ols puiies bl plss Y
e 33l a5z Sla)lis sl s 4355 S & 3, sbdgos sl s

U IS [ ECR Sy & pasUdsl NO 2slan) b Loyl e i3 g Las 5o S g5 T
e S Jole 5558 I px ol syl s piddl o oS 55 axg b axdl )b (Ny L Oy a5lea)
39y N &

o 83,8 —r el gles )3 o xSty oTLas ) o8 e Sl & 5 )lages & 4253 b
=S Oy 2

)3 ey b g S)

Sy Dt

(le S Voo

1.\

(5 n 0B) 25 o Ol T o S s el Gl 2 o2 6o g3 1 b gl 56 ogas o
5l 5LS 55 4 S S0 & izl 5 o b3 (NO —veg.mol ') AeSsiss 05955 L

(e jio oy NO S5 N, 5 0. ks> y5S) 3l (.\'.z-».g.mor';.(().:\"g.mor')



https://www.shimipedia.ir

LiouS om0 6 u‘*‘i~<'~~im.ai:r_,_wj ay

UJ,_,{,)_?Q_;,_,):YLgOTJ—:Jé‘—fQ-“')—;vLH Ny (ohil LR PC Oy ahils e

7 Sadyy
'J‘L{fu—‘ 0,
2 8t 8 S i b s dalh 55 6ty il L i LR
? P2 SOSSy
o0 58 o Sy

S (o st A5 0L STy OT L a5 518 a5, 5, 6 L

% )o‘;{-"-: Dl

T

XYoo X
\..gH

(

P99 eS8 (s LUl 5 Sohe b les el s

2242 A s Gk, )
0 bl Sl 4 s s 50 SRl ) Jya o2 Gésl 2l b5 @) s Gl
el S OT s 518 Srbddal sl sy bl slasl o £ romme )L 5 L s 05 Y4
FOv g Olgie ol s ol 5 Ly 55 NO.CO

v 38 55 6 ddMoil i, /A
S ooy )L 5 Les ,5 NO bl's S bl a5

23

Sl ol b ksl ol ks NO i, sl Co, 5 )

5L CO 1
COy 5L v e a4 s Js za 4wl (NO =r-g.mol"\),(CO,:\‘“gimol_‘) K Joa ey
el 3L
Sl LY 5l K S s COy (a9) Wy sl

Soats by o5e sty LT L co, ¢ r

=l NO s i |, dslas 55 T s S Gl VL



https://www.shimipedia.ir

o> sl B BV

i JJ-’ oS b - B1 | Ay SAd it

J__JM—g COy —S 5 5 ol

AS oy S s ol b aslas s

ol Oy )b/ B)

S s

=23 5 3010y 1ea s

. s d . 1
23 Jows AL O s W3 Ut V5

T e 1
\

Bl Y T B
o - sl I3
S T | S P VY

23 O 53 5 L s \PY
RO |
Sss G Jsm o> -NO-0y

NO

s 55 Jaep,>—0,~NO

Sl -0, - N,

NO J 4 03 ki s~ N —~NO

«NO ;L¢ CO; 5L hiys ;528 \FA
3,13 ema LS 4 Ly s u(‘ 5% SNl

< S < 2 A (S
P = A G e - Ao B Ailes

ON L s b L OV

Fo-r e Ol as Lo O

-\ e ;
i | ST DV NST S 107 S PR L U Y
J S0 o T4 ol S A8

foml ol Ol cwpab g ) s ,le 51 SSplas AFA

| |

et G4 C5 L0

. G 7 <\ (R \ § clea
’8) el L S D) e U -l Sl d Al a3 (Slea 52

Ly G o=ty B1% IO s Sy B A r S's
T e (B 2 s AL e

| 5o ol Ll o S ALyl

L )

o 0| B 1)
LAl tals o Al sl



https://www.shimipedia.ir

LioaS TR B O “‘:&j&hi‘*i:{:—_u -t

ey e Ol Natm =5 )3 o if; Vee ) f; >zl J.L( o .'vJ)"“.' S UPNES b
() - - Slaasly L
. P4 .\\'\

)
e
St
2 %\.rg

Ll . ..:L:’C_,_.\_\.q.h___ﬁ‘_J
o S LS (] el 8 e
Cl ol o Ol p S Ve 3 C5I€, € orp r 3
LS Uy TOC ol
Sl 15 Ol SYee 3B K, £ ‘
ALy S 2B K e S /5 J o vooc L,

) 45 Bl S LS s 5 il I o sy P
S sy sbbs s, 58 L SahPil 8 5 s> slaasls o gLy

Sl elds = g [
T SLJEJ_-):QV)L_&‘H-LS.{\__"_&\::

r\'\‘\_
i [ (°C)
fo#e | o fo r. Yo 55
! |
T e e ST [ i
*00A | oavE | eeqy | ovs \54 Zh0
‘ ‘ ‘ £ | o174 co,
T e e e e R
<0 eV | ev¥ oy = TA H.S =]
Gl i
- YT B o) ¥ | eav = VYT Cl k-
e S R (R
ALy,
—! 5 A= Cl \'_:-4..“. P, C CO, ;8 (38 )y I
Al edZ . 04°C s s g :
e e BT e S o2 G0, - S VY Ll s
Slels 15 ¥eoC L. TR il
! (__,.-.‘_“___.‘_*‘“‘: HS, S -v5 :
Ao Lavy 4,58 1 i . o
V. S 70 e LN XSS IR < DA & Cl 518 i ;

O TR e 3
2aalslsl g8 =t 5t f; 4o O7°C gl & Ye°oC sbes 5 s 5
; : A2 ;
Y —lr & 4 0e°C yresc Ll < e Sils sl 3L AV
5 e L TN Jj-:'u st L ! o= -
A5 d i) ¢ uad-‘[f_]_,lau\'.uwt.lif;(b
L oo S e

A { (2 P I Y 1
e I DYl A
S i 2, 2

Ye-vp r * VA 1\

Y/ VO-V

-


https://www.shimipedia.ir

L
CTt.. 22 l: > d,—v
\ 5 7.

B Jalow (S 200 bl

§

238 3 slgs sl Ol K, GBL, £55 093
(5120 320) il S 5 a3l 5o Gl aslaa) e e plosl aos 2l baugs + g 5SIl UL,
Ltz ils Uyl K5 09)3 JBH 25 > a3lz a0y a5 5lej) 25i s plovl U g g (UL, 7

(520 basls 55 K, slasl bl 5 ol )3 w55

230 yaj Jole P 03l Sy sl 2l by

(sz b ST lagg y5Ul) b s, Sl glyls esle )

ogad beuls sulgh JIs b o3y

gl I3 i3 236 10) 2 31930 Ly (UAI> 920 87) (H9SIg0 wusS 15 1S5 05 sl Jul> Gaam &2

TR0 352903 bl 32,15 O boul> LlgT ey g g2 j ol Sl oy 32 SlauS 5 >

Iy Kaden Loy vsz bl 305 3929 (0ss] 5 03s) Op 6L slas a5 81 (NaCl 5k 15la) g S 5K )
O G S 5 et ST Ll 5 aalsss (LGS IVVIE S SRS e Lals 8 wix Ol (2l 2
g ialys Bloy 5 00 8l s el ol il 5o ol s dalxe b Olds S50

Gl slagisz by (CI7 (aq),Nat (ag)) s iz K35 Sl a0y «(NaCl (5q)) Ol 3 )8 oo Jgla )3
Lok sy 4 33,5 )3 Ko S Jlan 53 hog ool  oKa 5len 83513 Jgls b 5 b5
cte bd s 4 CI7 (a0) GlaossT 5 e b a4 Na™ (aq) slaossls) 3,5 walys oS > plpab
2 aialys b (S, ULy el 5 Gggn Lrale S5 Sl alr & b ol 43 (Bgiign 92028
ool s lms 4y 5 oy S0 lge 3358 g2 Sl bl b T o 033 o plia & NaClg) asbe <olra )

S il Ol L) )ls G obls) O g3 oy Sadslns 4on ousf (o0 ey 2SIl Iyl w0 5 sl

VR EY \,a_l 23 oara sles ) (o3l

° S50

o

w8 olgien LT s walido sl Jglao bl o) 32 33

1951 +jo 5L < jgSalS 2iolom) 33, Salgs alg Sl (Sgiinge U2 T )3 1198190 g0 62 85 53190 -
(<

(- 5 0ol A JSJI

Mdﬂ%ﬁ-w_)?OJsﬂMLad‘D‘SCusm&fNﬁd’v—‘ 33 (992 b JeSI90) Slgo i BAVERE ST 4

s 30 Jghan 6 ol SullS g 0392 g i3Sl Slgo ol -Miginss Jslao slous:



https://www.shimipedia.ir

/

& s iy
LoasS e =

Jai

e o) > pliis g 62 4ls g Sigs s, , < ,
U9 bt S0 532 S 30 6y 3 J> LS g 02015 g Sigs s ‘“'5"9"-“44,2‘a“#

958
EE e Ao sl L U HFH,CO, H, PO,,... .. S\l \itag) o,
g ) g4, ,
$9-S slbiel s laa) Jg-SIgo NS 5 55 L T 43 Jg 1o 92 S 5 g 3 Sy gy
o3l 0 S5 (45 00 JolS b erol g3 s Jo Las (HCI, ”“r.lll.”\()‘_'”v\(J
S sl e begit e — na i e
i Ol 0ad 53l sladglos bl Gopas 23 2 sla S o, 45 |,
e
— S—— -
HF(ag) KOH(aq) CyH,0H(aq)
N molf */\moll Ymoll
(6°C) (Y6'C) (Y6 C)
- | 7oy phopnd g (,J_,y. JI=il) 859 543 Caady 25 2S5 5 r*““ti s4ga 9\ Jploes oo slas 55 )
(Ioya e yys Jo) 54 it 5195 05 i g ol iynis il 28 sl K 55005 0 Hya e\ dylona ¥
(S I e | -;,J;,:-’)l,.l. W Syeis op S L‘J,ﬂy “yas Oy lss olaa e )3 J,,U ,'J)A | Jolos ¥
A dalyss o,

phaciin | sl S y P Rt 4 L] Sy St s 5, Wi ol el e
s Wl &5 alb gl

¥ Al Jods oan ol O slacy oSl 5 Nt K ,Cl slagy,

35 D s il ey x5
»)lu frosrliy Upt A

Pt Oyt il 55 il 5L b 8l (K pelis Uy O Sy xSl s gy

e s ks 5 g

) Apis )l
Wyt (il 929 Oyi | puars ,;|Arl., Jlazs!

.,f,A.qlv"‘: ) sAly rL-\.l

9 | S )Y pur /|5 ] r,.ln-? Lg‘), F"“"[ 9
unac dlA{'L-, Jliz! s oyl «_“f,.» 29 Juad ezl )J"A 23 adl el oIl

S9id 0
| le", . ot
vy (Ca ) praseds’ slay,, WA dla.;J,,..le RV slagy, £ 5l
% | ‘ ; \
| 3 : ol | ol sl ;_JlA,lb_‘,‘t,.w' Oy
waE U LS 5 Wimals 5 oo A
’ iy A |
| -~ 505 g Wolke ) e i170e | Y4
; Wl 3L 5 v Cl s2 0l My
| - w el 0oy ) gl s [
‘ ‘ ] &) pi, Lol e )30l 74, | Cat
! | a
. I ‘
| 313 5 pm (o [y
{ .&Jhln,b,&_,..l.,;"_'l e |
|

; |
S L’J)L‘ Y a C"’L. 23 lal Oy |



https://www.shimipedia.ir

£+ g =
— RN —

SHinoTebs, g

s grityS s O 53, 3y2n corenb 3 i 13l K il b ol il o ol dsperna 4 7
pliea o Ol JL8 s iy bl (g lail 5y 5 CBy WOdaiys Jold) 558 0 UT S Y0 393> 3,5 a aslys)
Ao pebaisl 5g3 & 1) b pan O oo 1 i 8598 i 9 S e T &3l s o2 0FSLSE

Ol slay aibr ST 0les 5 MCET O)lan plas Jald &7 ol 2] VY 00 5yi> JLKs shp Oz > T sk, Y
P’/UJ‘] s o> ol Jlaie az 9 335 g8 O et 1) o yid 53 5 eslizal B ST 1 jlaze az 35 58 &5 s e OLS
g gp D 0y slaculi 5 Sleas &l LYK 1y s o el ol den Jols G5 pas Olres ool 3552

b yacrn | Jib Sl A5 aiia gl sloslal & Ll aiily o OF g5 sl o3t S gta el 5 L)> T @

K dakess g ()35 K

(!-b).&f))e._ﬂ

LY = Jale 4 55 09 9 295 4 39> Jobd ;'JT sladssa 5,8 o0 13 ol 05,0 KLis slasgas & S

N
(\»‘7'

| S o ) 30T ssan aumss 53 igyi0 bl bae a4 Joho Jlge> sladisy, 51,8 L G, b

Dl o ui 3)l9 ogan bl s bpaalug e (&0 anlyd ol ) ru,s’u,a RETEY L jemol s3us

054892 Jlu> gy g 030 Joglao 3)lg T (Bale Seas T JgL2o) g T syl gals l8 L
158 Glgamo T 5 65193 1) 0355 j2 Cwmgy pras S| Lol (PazsSoo jlgaumlly o303 (2l 62) Sgibi0
(Jow! 33l j3) 3t Slg> LBlo JL> gy R R PRV SN

e

:/\\

ol A8 e o 5l aslgs e olgs saijls slasy> &5 )05 52, s sladize, 0lals 55 (ladsls) laazsl Hlss

(

Ao LSL.LE I) l&a;ly_; O!I .(lﬁo,{ 9 uT ales) LA e I; J}’f dlﬁd’ﬁ’aﬂ 9 las 5 TP IPE a)l;l le,.} me.'cjg)

25 o bl



https://www.shimipedia.ir

I e e B Sl ey
S A MBS e S Ly, 4 b s
n Olyige o lar pa sl bl3 das 5 e O Sl oo g,

i
IR ¢

¢ =

foa0=s s O

ol 5l glis

b > OT 0ad 558, el Iyl 5 dag sl I 29 b ohis O 5l s )lsan 5 s #8 2h sl o5 it
29t AL, OT sy

93 0le 45 sl ol SENLRITRIIE L 4 e dylna o o, P68 gl 5| o o5 o
295,13, sl cble L ) Uslxa

25 elizul by T 035 G pes 3 5 Kas sl s Olge 113 ol 51y
(1—“"r’i)ﬁéesﬂj’l’“‘!iheﬁd,l*‘)'vru&dyw.uL:.r,__.;fg,l,,),; Ot b (2ass 5l 51 ¢
1255 A UosSe senl i ol 4, sy, pealss

o = R | 399 L3S asla| Lys T 5l o O 1y Sl O e s Kae 5o Ohe) il B

Al s 4 gy 99355 syee byl o gliz s plde Jyloa

ST 5K sl anl 8

L oy s i 1y Ls



https://www.shimipedia.ir

oadgle J2 <3 g il lao 65 5 imS oLiis Sl se 5, sl S
o S8 UBe 3 63 el il jad 3ol B _ake LS
ST sladoSee Jus uaa oy .xi gl :

= S s et ol a
S SJl g

9 P I (sla J5lse fae sl T s >

JJ9las jl g6

83 S |50

33970 L20l> SIBALE J9lon Catau oy 358

J gl g eas stéz ;
Jasle Ol i Sl 2y, s
> | . - slal s iy |
MER AT ,Lau—ﬁ,—v)uk——qh‘,»‘)'-\“.{ﬂ L‘,fbx,y/yg(,,/_ PRI 7S 1 N SRS TON I e S
Sl Sl Ol s s T slac s 5 5 lacy L
; : I < | A5 s . T
,.L-all,_(u"b‘-‘" 2o laoy La Ll 5 s Olgiign ) 005 aias JEIETE SV FPRTA | IR IS R SPus s

: s A N pai > by s L-ig)’_\bl.\:,;..:\ﬂb&- N2

sy o A OT Say Ko b 55 55 U5 as



https://www.shimipedia.ir

bl el i 5 Sl
b by S s S STl Loy <1 IR
S0 Jploua - iy S sy, bl ¢ Wi
s Fale S e ol sy e e A S
Loy abral UG UL, 2 o5 L8 Loy, G, b b,
Loy pbals oKl LL b L]

2 Loy Hul LB
Sy S UL ol 2ls by shdl AV

Lt K5 oy LT - Ll Oyl KB

A1 TR

>l Ol ;5 __L_\__J‘
« i L 1 0 b’/;"oﬁﬁju*\, s -
.-L';':J%d;z—‘gdy’“'d'}r’-"“ln:‘ s (PSS 3 »-—L_Ly

U2 o s 02 0l sbo,le
Bl S (K slasl Lt Lo WOy i b,
ML oboe b s i i e, WU S S5 S Ty
Lt bl o6 oa sl bz <l

= U

NpY ULJ..{H s s S S K Uil 55

ol sl o \yy

JlAL
ro Y- ¢ \ So
J,_L,..‘_fl,.,,'.s_:l,‘,. ,'I,:‘.s. ; Ay dss -,\J,La.u._.l:b,al},-.;zudb:,;.\v,\

. ST s
el Jias '—C,HAOH—KOH-C,H.,OH |

! 5 3~HF - C,H,0H - yF
| Jkas —HF-HF- Koy

NS S -KOH - KOH - HF
el oL oL G340 ol ay JL“:‘JlT" 5l ~S.:V|-LS Avq

\_,;_..ol,;ru_.udu,uu ‘e CBL Ly

5 a‘o;bsSioa’S&jl«sth)b._- ol

el Wy T sy

J 5

AL

S A G 0

T



https://www.shimipedia.ir

2

: S /
Jg ln ; .h:,.,\:.:sg,.;.. W) )/
S e i - 3
) KR A O I e Y N om OLASE 5 Ay A0

AR e by ae G ol

ity LA !
S o Sy ) ey
b alsy RO o e (S5,

R 5 = BG

A 2 (1
e ol - s (S8 ey o) Pl

Y | S t ¢ 3
oAl Ol S I YO WAt &H.\S AAY »

S NN VY L7 Ye eI BN TR

) AR
3 e Oy )l e
3511 04 Slobe s il
20k Sl Ll ik, s 1S [ A
I3y LSOy Sy, shgle 3 Jol by,

R N e o 3
Sl s Olge v on Oy 23S el Oy AR 4y S s 55 AAYOF

Lonale 5Ll O) el sl se s

s ooy s

Lamale 53 (g5 5 (b il IS

0L sbaul o las i .

0L S >y e glapls J =5 i
R |

- oy -

foml s 435 plas AAY

IO 1N S Y ECS S I PR <1 I IO

Ao SIS S 3 4 oas Ol e (b Ola s
Sl DU S Vel G 5 (K S e S Ve W sl T s
Sl 5 S 18U 6 50853281 3 0 b a5 doe a

ol & S Al opl g 4, flis o g ... b 5l Ol sd S e () (S26,38 a1 3 55 \AD
oo S

N 553,

Lo shle o phle

Al 5 W&SJ&AJ‘JJ‘)’}L{ )rﬁb&a\l,l)@d\.ﬁi.\/\?

S ! I G G S eSS = s

el A1 3 ONS e S el 01 B VAV
Al mn ) bl 45U Oa g S 535 w0 S

RS e plowl I J“-;‘ Jusl

) 3
J 7 e

23 3w 4 jhle J o 5l -0

AL e )5 e gl 4 50 (O



https://www.shimipedia.ir

Sl e S S
Al e TR

J D e et

o

Saas o s 2
S 45 sha Hlics
3 S LA i ; .rl
DS el Foe b O g

7 - -’"‘ S
ERHNSS

e s

LS 252 gl 5 s Sle 5l e
SV o T o

e ST T

kit s ) S 51 S IS e i st sy LAYy
’ TR )

o \
.‘»l\_,l--'-‘ s b Y il
2 (CCamm ¥ AT (P

A Yo
AS 8 L bl
A ‘\V_.L‘ i 4';.-\.- 0'|f .L\;'_.! mlsl Llse Lo ;>L ] N
—— A klatl ¥ oo S S E RS RS O F S
'
A2l . S el g

SRS L oaly AS ";Lu.kw&&@ It

a2 gy .JJ{I \J (Sl .‘|... 2 42 Al
S TP R VY LG i 2SSl - o LS 5 £
st 2 BU o (S S Mo ST

Ll S Of ) Loy S s oS et L e s

S0 55 550 51 sl | LUTRET A0

) I _—',-; 22 \qy
.:_,.:_,“-_5‘.:;\‘;,.;:\_:’-:.“.' el s a @ ot
Rl TG Ol 1ol
= o <l L
s, i )
TSN ] [ sy ) |
S X I (SO gy “(,:'r" Ao Y U

A B -
S L AC T TR aales

o3l 34 lolals A lla

- da ~als 1, f (N
e & u‘, ""‘,, L .'»A,»,,. sLoy chle 0 Y R S &
7 ; L R s W \qy



https://www.shimipedia.ir

LaaS T \/‘} oS85 Kai i

Sl L 5 e ol Sy g o2 LS s ki ]

N

b ol
22ls) Sy sl
faas : )
U O 25 shGl i \
SSaslisl ol Ly - SNelus
~ Cree U Ol i

q‘-":;bx -

! 1l W e
S A e N S R A P
e A8 LA
S~ e UlS s ol g Rt
E et B VA (PR
S S P lay .
e rale Ly T v
5 S Fo “4‘*:"‘ L 1.
7 \__JS

$2kip s 25 s € 51 S IS K 5 Fao by,
., v =J

23— C,Kv‘ <L Y

= | - ' T fn 5
el O B 5l ey gl 8 I Uy,
oL a2 _’1._,._ .L‘_- o el
> W SNa :-.t
A VL PR il | g
S e % PR |
?"‘1'»“’2}413'45;){'45, s
" TV Lol oz
g > A Ll S ias oo
"LJ_»“—‘-"*,-,—Z Wol_ s 51 7 L PRI I
e g (0 A

S g oas
< it s -
s : J

Ll Lol 55 sy s
i Lo o > ]

_".'1 22 .4 )

L
Jeas,

=L gl
Tt il s

e, Sl

BEULe 51 Splus oy



https://www.shimipedia.ir

A et ( \

raLys Y

sl s ()

S 97 il v P8 VoAl K PR 1

g o0l by A2 - (S Lom a) (5ol O s el alls
Aas o Sy i D) ol oWy wb S5y S Ol S8 S5
AF» a8 Y
B sl S b (oL € L8 Sl S ) I o 2,8 J sl ks 3955
)J.;Lsﬂ.l_‘o“;l\,.};v' \J‘,L,\.L =il SrE oy Oy o R LS 0 ASS ) R O g | K

J.’.L___ﬂ N1 \"-(‘—5 IS Oy SS s )|

AL

A2 b J e D) oty LIS o 8y 0 LSS LS

K i g

Su Al ) S R gl O

Yre



https://www.shimipedia.ir

ek :
LS iy il e s

S o BT DI 3 oS Sl 2y S oGl D s L

'Y'“{.\Q
2 L,
3 i) )
A5

e T A

Pl
YNacPOy(aq) + TCafgg) —>Car(POr)(5)+7 Na* (aq)

'Y‘Q‘_)“
L VF WOl AITE Fe' 570" Mg * Na*,Ca™ sl C slgyy L el !

223 sy,

I NOF ,NOZ, 507~
Tragey

=Sl Sy Al Al

Oy Ca't |
Ao Br- _ ol s cor

DM 8y SOTT - L Mot .

9508 Zn"F _(11) -4 Fe'+ ¢

¥r e gy
Sl Bl Ol 55 K 5 0%V LS e\ s, s I JS o> i s
- & Y, S R ST ) E A GV g 4

JoS Bl Ulus

o S I S P AR e o L

S 3ealal s

LL){J}JYGJJJIUI;:;\?A.A.»HV,_,‘.7
(&

& iy
“¥r aiyf

“raiuyfy.

& W audn



https://www.shimipedia.ir

TIRCEF ) -
A3 e \

“br alyS YE

wYn u,_)_f Yo

- Ala) SB L UG e U Y L &
TSR T S al el kS i ety

" ) L3 dia sl £5% e
T J Ja PS4 VS N bl ol 503y (Cr O ,CrOy ™

s Wil 51K a g

ool ;
ro= S

; . + o3l flt ((NHT) paspal 0y S 4
B O E L S 0,50 SN e 3 4 ol et 58 S A pasl
aY» Al )8 YF
L T SN RESRE T POV ISP O T T 03 AN K, Osls e S dotey S NS0
S o L a0sls b g g elpan S0 S5 S s ol Mg(NO¢)y =9 ;5 5 FeSOy =# 3 lagdl e ¢ pams

R R C N )

a¥» &S Yy

dpr PS5 A 265 G S5 bl IS e p g s

(& J

| s oS MgO, AlF MgCly, LiCl 0 LS 5

(NHy); SOy S5 5 2l pp S5 bl (S e g ¥ ) S KNO,LINO. ,|:C(N(),)Y.,\l,(5('),)r

el b e S S5 S
(V) ays YA
T [ ki] N o[ Ne]
B [ vsKr] wCI™ o[ ,Ar]
Me" 5[ . Ne] r.Ca't [, Ar]
A0~ —[,.Nc] JF o [.Ne]
&> 43S ¥4
L dkans K 4 =S Sy b S Lo 2y BB L 518 ) s LY Bl ool sy s

.:)b;.ub_._s‘;_\Sg);._gﬁu\.:u;;,‘u;‘.(f;.\d_;;)g.su;f

«¥r» alys Y.

BT VESUA o

Al
NH;

) i (Nay S S yeuY 4y o)
AL . (rTl_‘,.«i.A))J..a;t-t}.ruQ")‘: B (l\.l,b(),) S PECRERSIC Y AR U

S s (AI(NOg)y) -.\)_;;r.,_,.j\,_s;- y ts ¥ lp b sl (NOF) ot s (Fe't) (1) sal 0y Y
By Y D yuid e2nch S — 2

ROt S PR O NP b S5

1 2 . e a2 sl ¥
<18 4l (NHyNOp) ol sl slagdl 14 5 # )y (MgSOy) il oo Slagd) 3l

& (NHy Cl) 1S oy pel dilan (FeSOy) =y (11 ) ool ¥

20| U{U —Sp


https://www.shimipedia.ir

A e
L‘> J‘j.} Laai el o i o

ot ey,

«» e r
Slaike sl aals SLS 551K 8 0 s pate sl 4 e s (e

Mo

Ak r \Y
Li, O:— Mgl :— Fe (SO; ) =—
Y Y \F
¢ ’
NH, Br:—,Ca(NO, ). -, BaO:
Y iy Y
\f
KCl—,Al(NO,.) AL
Y T

313 Mialg3 Lgalidio Il slagss JuSih 3315 148 gl Jgas Lol og S o3 S (5 uolic
1 69,8 jolic jlsub ggu: Lit,Na® K+ Rbt Cst
P 69,8 jolic jlaub ggu: Mg't.Ca™ ST Ba't
1P 89,8 polic jlsub oygu: AITH Ga™t
16 09,8 polic Jlasb ggu: N7~ P7 -
15 09,8 pobic jlaub ygu: 0T, ST

lvbgﬁ)wu.:Jl;fL‘eU%: B ClE: Briv. I

«Y» a8 vg

ORI SRS [ s o p

e U BB -;-—-QL\_..).- AR Pt B O D e .
XA A Vavl b0 oS Lt

00 ——

Y \ Y \
K;SOs : —,ZnF, : —,Al,O :—,RbNOy :—
\ Y \ ¢ \

RS R ) o | RS s N T
2 I3l s QLA\'_-_S)J 2 by sls G lao T Lt )
) i

3 Y
.Fe (NOy)_:—.(NHy), SOy :
\

Y Y
Fel,:— CaBr :—
\ \

Y

Y A sy Lo LRV URY
Ay e S 503 5 La0s 55 3 0 s SOl ey (AI(NO\-) ) Dhtes 7
< = p—r’:‘;—-“ ST S

R U A
S B Oyl Gl I 53 Wy ls (Naysoy)

‘ ta : .:5)

£
>

> \N &)



https://www.shimipedia.ir

et ' B e
Se— .
o (¥) an 35 vs
NS ) Ssesring (3 S DR Y4 . y
|  nad > V= 2 : e F c < e A
S R, TRCTT Ll oal 5 oy Pl A5 b4 & NF o,
WI.J_JJ-,S——JQJLﬂAL—vuL&[...!_L;,:LJ_l-_\dé_‘&a_;)xl( N

rola) ey o s £F S sl Jlas

Y

sl RIS O Lot =0 :
s ¥ 5 vh],._\,x;:) NOT . — (S \;XJ:L:{J‘:M-SQJHN', g

«¥» ais38 py
CasSo, Ol s ZnCl, B O O YY)
Mg(r\'o,)Y S ey - KNOy il 2 —b

Al (SO¢)_ ol PEaA
s bty e Lol o e P L0 sy S5 S, Jse
L= el LL sy, Gas a5 JELx, ;5 ¢

a3

S A (G T
NH{ S0}~ -(NHy ) SO,

A EY)) L35 &) 0
Mg"*,0"" Mg, 0, - MgO

Al ,NOr —AI(NO,)_

J

05 0k L 04T ol ) 0,35 (6 L L = &N ol

<> ais3f FA
02013 (51T sl ¢ Fe (NO, ). <l Al 33 5 031 ¥ sl ((CaR) RV PR U+

ST
Sl A

«F» ais35 ¥Q
Ll dylone O on 5038 sy O s AgC IS TRy
(NHV’)\' SOy > YNH{ +S0O{ ~ CeY s
KNO, — K*+NO¢

OpYUdoY
T+ Y=
F"'r(so\‘)r —> YFe' * +Y'SO;{

Opd g ¥

> anS £

«F'» aly 38 £\
s ? 5 : SIS )5, o ASOp oS5 0 g
s };J_,A;JRJM"_ASC-JJ);J'(’HM4’-“?}'['5)”"‘[’-«:‘[\ S iSOl g a0 ASOy ,.,’
i Dy el 5 S0 w e S so s
A" NOT > A(NOy ), .
ol v > FerMy,FeM

Y+ o N
ol Fe' T Fe Suge b oY
Ve

Mg M'- 5MgM ATt ,0"" 40 ¥



https://www.shimipedia.ir

LioaS e o — O ‘;x}&‘i‘?i:“"}" Sy

005 ot b cor ) S Iy s (o 58 11T BlFn v Zn" | pers 'rs

(iRa, orXe, 1 Kr, Ar, Ne. po e L

! 2 < n: 5 't 2R 3 Y+ .
A G S5 s Nat 0y Wl B, il O el G5 s 5 Al SRS AL

)Nt p

NIE A (C1 ) b,
R Y S S R E 30\ oy S0 slas Al

- ' -
=l s dele,

510 (sls NaNOp o 2 e AL (SOy ) iy shls e,

)13 +Y T SON e S S

Fe(NO. ) — Fe™++rNoz

LS S T e s 2055 5 04T 5l gl L e DU () Al dsly s g5t Sleds asly =g

SAS LT L (A R P S e S e Pl SRR

‘,_»ﬁ,aq,,_-sg?,-gg.(;.;u»bsu'.uijp;u.;dg;.g;;_. > 1500z

- %S N 5
S S — L)

Ll S5, T I S R R e Arosl 50,58 s 5
353 )l sy SISy A 15T WO a il g o <5 Al oS5 s (Na®,cr)
(el ol o 578 O Yiclila S0 s

(1) &35

el oy pal) 1 s Ox & NHE o, , Slebay ol e, S NOT o

(8) a8 55

s . Callst 0l sy el SH o < (Ca)ye ol se L S=
P R UL LSS 0,51 e N T IS (A s ST

Aoy . (Fe™

\f T e s O [
Ee't) -|-Qu;-_-l5t,uYJ,\'?(Fc)Y- S1ade b ossls ¥
A (_\) )LL’

dlens,, o Ly, A s (C1) 1y

<> A.u_).r LY

= Ay s ..u_._;J,.

SAGR Y s o
Slaeys i Ll s s 240 S | -

'~ )3 C.‘L(: skl (\T_vi 22 J'..<:5

oD Sas
Eah o

-
P,



https://www.shimipedia.ir

P —=

i e aa { \ b-);./
Vg

<> 3 £

«¥» alsyS D

5l e—bs KA prdopury L _:‘5‘.4_5 _;\AVA‘

o (V) > ¢~ b O-F 1) > &)z sUys (ATA) >l Ll (

b Jalowe U IO

aid Jglowe 3V 08 Aoy 0ds f> osle p o i A3

o ) AN s e o e U A e RIS

«¥» o135 DY

o ) o WLy s B ol sie 5 e2p LS S e s 2002 G g A3 3 PPM SlaEE 2

T

Iy Y ol G (2l e 1€, 166y ) Jglows o Aly dopd 0l Jm o 02 Ne—sske

«Yr aisyS DY

o> S 07 AR
it x)of =——x\e =«;YO ppm

ME————
P! Jsbs 07 Yoo
«F» ads S DE

PR i S B S Sl e Sk TA

n

-Y
YAex\e )
S A2 3 :———"—‘x\--:nﬂ,.\',\ /

\ooo

ox\o "
EASUIEE 50\ «f = YA+ ppm

Veos

ppm=

o (355 saUstws 02) PPN = (% 202 xye!

e g3l e S PH=V/OL 4yt

Sy g O Gb S0 2 S sl Esl )88 O ) e O e (2

e Ll s ol s ealinsd i e 45 e ol 3
LIS O i

S (@

af's ais)S DY
Uy Jboulss Al O o 1) ol s .(Mg”(nql) 313542y ?“ 33 Jatou O et Ly ‘,J‘ 33 (=
syig Mg Sl o e S 0L ) ol b g3 S LS @ b bAS (Mg(OH);(8)) L3

(MgCly (h——>Mg() + Cly(8)



https://www.shimipedia.ir

Gema by sy

To» mL x

L

% ey,

NaCl glas o, i8
iy "J‘)_--'.;.

- Y
- O

3,5 93 ;s

EAEGEACi RS D o £ ) ) Uplons o 5 8
3 5o sl p > o J
Rl ST

ol Cagliza .4‘/.'.5 22 alis

b au;r g,

POASRL L ik
Vessml L 5
& ais38 5
& &t gy

ohia o as OLS J olos S

I L o s 3 ekiyl |-
J"_SG‘;;-;;)_Q
Jalowa st o la 'w_.i:.,.;.}'-_'.;;‘»._.‘ s'» ppm
S,

el LS



https://www.shimipedia.ir

T ; E—— oz
| T 'V/Lf..

s an)f FE

LS Gy H =SS o .o Veppm ) )
elidanE . 5
orea bl ¢y (R g Sk O 52 0 ol 02 0 ST 5 (35

F30aS S adae SN CBE Za Eal yaus (NO,’) :

Cea b Sl

ave 4 i ‘ ; :
ol = OO Ao Ve SYLCBL 5y ae o L S0 85,3105 b ol s SalS
\» &l 35 5O
W SRS /v
= SRS EALACT S AR 2%
dybna oo YVe
L o> \
KL o daos = XVre=— x\ee=Y9%
X i P ‘\.
SR O R T R e
) S Sbddes 4 Ol o8 G e st WIS
2 e g Ssll sllsl v e s L) o O

oFr a8 FY

<f» a5 FA

353 edl J e Ve SR Sl 2

¢
\
o

Al A OB LY CBb p Nechl

QAR . ot > > e ShileEtae
pAS s lp b as s p3 el el Jke O e 400 Lol > o sl oSl JSs

A ES>C o A JS<C Sl dals (5 568 S A2 5t e sl

P NI g Ea Jldis Jaloes o S Vo0 5 (g) a2 b= o3l jlaie 5l o Sole o> Ao 30

DSl 13) 3515 5 5eS (phr Asd Sl 21 (55 Ay Jlone Jlide LS 2

s AL e (15l Jloe JE el -

%


https://www.shimipedia.ir

\ L )
as ‘1.(./..\)mol_ ‘oo _ ) mol
B s -Al—‘\T‘_o——_ Al L
L -~ °
Yoo Yoo
[}
o g (s/e=Vmol ... ) mol
Cos _Nl=v= R = > =‘ L
i .
Yoo Voo
e—
== ¥y
Soml —— Yeeml < “‘Jrv‘
gk a3 e A Jades CLLE e o 13 Jabows N
(Sl I Uy O P.ES I K e
26%a° 2° o ST
c A
_— —
s o=lBl L Jala cRLE - “Lle
2= o B L o g atgs e o
dml | — | oeml v
Az A ) Jaloe Ll . 15
?9“"33 4)42339:3 =t 3 B s 2l & P g5l 2353
C B

D @y

y (€) awys
eS8 ¢ i 2 SeR oyl e -
. e p Sy Q;J‘Jli:_,..“o‘_}.abJ)L»..r;\“)s.li’.ls‘..l_l_..\-.f'/q O3S = 5las s o8 Jdou
- R 7 T U7 e RN ’
ﬂ‘,_,;;_‘,_d_..J‘.l,.,,;_J_gﬁ..n_,.:‘_br :

S > . - T -
Rk S0 u PPM Ol o 1 53, L Sladdaa ¢l e

= (S35

: L :
S s mg 2 g s o) s slassl,

it J>



https://www.shimipedia.ir

www.ShimiPedia.ir


https://www.shimipedia.ir

P ( \ “
Y/V

Jylb~e o = Pl + eyl Nl I Veg Bl
- mL L )
HCE £ S e e B
g Vg Veeeml
\mol
fo NaOHx =—mol
g fog .
\
—mol
n Vo
an.s =\
M=— \
L
\e
oo '\molH, SO,  A.
Aeg Q T e = y
gH, SOy AgH, SOy 1 mol H, SO, BRI
- J ! mL \L \
eop Jodos X— Xe—m——— =
& o \/YY0g NeeemL \'m[
A»
mol q
Ao
v i L UL
\% A A
\Y,YOL
& als3S Y7

sl g = D6 o + g o = ¥E/440/5 200/

MmN L e il2)

0e/0gx X——— =L
)0\g VeeemL 4.,

\mol KOH \
0/ gKOHXx ————— = mg]
/78 0fgKOH 4.

\
M=—=1e _¢

A% [
Voo
-'r»u).\’,vv
Py \7g -
YAmLCCly x—==¥4,5g
mL

\g \i

Yeemgx————=—7p
Veeomg s
el - o> o/ ¥
J o\t ! XYoo =a/A
A (o) ¥+¥4,5)
«¥» a3 YA
Y,0
xVeo=0%

& (VoiT0)

O:Ax\no_)x =1/Y0%
Yo

(1) ass5 .4

10,72 Agy SOy  \mol Ag, SOy A \LF
X wS\R2

\v;g I, TiYgAg, SO

\..g J:J}\.‘ X

YFF



https://www.shimipedia.ir

1 ‘er-‘L‘%; ANAR Jples
| =
f \ "weE oo
o) N Bt e
, '"',ml“\---mg Yone
A g
i 03 . L rv%
D3 (g st Lol o
L e ¥
" \ '
TR 190, ko L ¥0s Y ot 50,
DN AN SO, ¥
ml \LL \

I K EUToR Yeoml 1h6

\
mol
M-.ﬂ;' :”o‘.‘ya
\' \ y Y
Y0

A
TAVOmLx—E_ cyre 5o
\emlL

‘\AgH,0
VO molH,Ox 810 _ vy
O molH,0x S v

plms pr =TT4YV=00p

N )
L ey St Y\ em e x\ue = Y59

s o o

VeomLx—lL__, Ymol  v7,0gHC|

=V, TgHC
YesemL ™ L \molhg) - /'8

Voo 8 Jislomse
YTHG—So AmL
rﬁloll ‘/VOg

A \
g MgC, L0IMECl, v
Voe

PO
SORMECT Iy, 7 MeCh

Veombx \L .“‘L
XY

) ool i 0 e (i

¥s “‘J"

Tyt 4

s ar

T anyr g


https://www.shimipedia.ir

] {

\g ¥
b =——¢g NaOH

fmgx—=—
me \eeemg  \oos

¥
X ——gNaOH
0eg NaOH _ ... y
¥ S = X =Aeg
\."'g e E Jou
Y#,0gHCI \mol HC A
Av g Ul /—/~\,\:_ g
g \eog PieS 5,02 HCI hmolll(i
A
—mol
n \e
M=oY = = V=¢Y0L=Yp.
\% Vv Oe.mL
2 \mol g
NTgNHe>x o =Ymol NH
mL \L \
Veop Jylos x X—— L
°AAg Veeoeml QA
Y
M=%: mol =\A‘Fm°'
=1L
A
\L \4,# mol
TomLx bl faD0 =+,¥4mol

VeeenL L

q;ES,\moIS \mol H, SO, AgH, SO,
-, X X—— %

\-;g e X

=Y4¥gH, SO,

\fg TYgS YmolS b\molthO,
NOF =\¥+1(1#) =Yg mol ~
A Vo g Jytos mL \L
Tmol NO x X——————— X——Xx——— —\AfoL
\mol \eeg NOT ‘g VeeemL

feo
Il Jplous:Yoog Jloun x £

=Aeg Jal =
Veeg U o
Veg
s Yeop x :\’\-g J:.L;,
£33 sl B Jslos T
Aet+Y\e Y4.
Jjb¢,?wja=g7"'=ix\"=0/\%

(Yoot Yee) Oee

S~H, SO,

«t» &35 A

<¥» a3 A,

&> 4138 A

> la sty ol

«fr» a8 9

<¥» A58 9



https://www.shimipedia.ir

—

€ diyp Ay

i e o S el UV e B O TR ;

e gsbea g3 (A e S Voo 3 et o a3l M Fta 0k 40 s iy oy

< ,-g’ = o At Mg ed
“ iysr gy

oy (S5 e A A e S ales) s Of p 8 ‘ 2305 3l = S U Ul f'r T0°C s s
55 5 Do ol 3l 5 (A orl$) s 5 Vo 53 0 8 G 5 Gt A dodl J o 6
(S )by LS 8 s o lS) L Ol Shee 50 80y

“W ais38 qg
Al e G H Oy, S ol s Jsa s
e B U IR C A TS i Uy S oy e
A2 o ol 55 J gl 03l YOOC (sles 55 45 AL d Sz L

el NaNOr Sz o ) Car(POy )y s s g, 5

“Yr au)8 9
Lot s e slps i oS5 e 8 5a2L e Gy Hp Oy >NaNO >NaCl s, 4 ol T07c Elss
V8 b Gk dAoil) 2 e Jylows oS 5l 4s 55 CaSOp S 5 (0l U 8 Ve s SGEIe . 5 e
Sy Joloulislge 5>« a5 ol Cag (POy), > AgCl> BaSOy (s » LMl 4 (151 ol pS5 Ve s eperg s
Jslmalssle ey o S1 ACL S5 48 5,8 <35 L (Wls Ol S Nee s £ N 51 a6 sk Sost) e
Ailiep Siere) 705 SN U5 L dpdi Ol s e 5 e ol bl s

> 458 85

i¥gNaNO, x
——— L == X =\AfgNaNO
\eegH O  Yeog RO

J)lau (ﬁ:'n -g+\,\‘f‘,



https://www.shimipedia.ir

(S

2 s < S My
oL« | 3 LIS ol (5 n UMl (6l s 1y S=e)7 TV Jsl |
PEgel S sl U4V adslas 015 o i gd 3o s oMbl - o b

S 2Ll L o L) el SLS NG\ B SIS PO E)

o= ool sy (562 o 5 503l -

A o 2l

trg Arg SH) \E5
ey — Jloe = g
T W)
% e \YY g
T T R &
VeegH, O
Xo raz >
\Yrg J“l;v = ——\¥g R
e y X =X =\/VA

Yeg Jshoe

«\» ads 38 \ee

LMl

regKCl

N et S Y PSS =\Yep
VeegH, O E
QYegKCll ~ WX 5.gKCl
\Teg Jylos Y-8

\ KC!

molKCl _, \ ol KCl

$ogKClx ——————
EREEVY 0 gkl

«\» alu3S A\

YegKNOr |\ . —\ee—tfe=$egH,0
\oop J e

TogKNOr _ —X_M,x:;;/? gKNO,

FegH 0 \eegH;O

SR hed T T B [ FYUCRR Ve 1 edds e Jsbow S ML.(_) KNO, .’f( F515 JAda Do c gl

S ol

R AN

YEA

s s 2L


https://www.shimipedia.ir

«¥» Q‘J:\]ﬂ
sl S @ ar o T Yo Sl KN B

Yol XLS_K&=,\.3KNO|-

B Veog Uyl

Yeog Jlne —Acg KNOp=)YegH,0

‘_M_._‘waid_;ﬁ_djl,.,ur.__-su,.,_,uul,yi\v.g 23 Il gl

sl» ¢5Y KNO
V+gKNO,
VeegH, O

|1z
Y')J«AL\._

\YegH, Ox =AYgKNO,

Afg—Aeg=¥g

“\» A Ay

20500 Sl 508 Sl o oL &
2953 Ol 4 L) ol g >

J,.la.....;:,__.d,.l,., i paeie S 5 yls 1y yi('_f Voo

‘JJJ‘:;AA;,_.-‘\;L-.‘ S 545 - |

¥ A58 g
r;\-- 23 el > sl jlud.

o Al B sl € ool s ol = S St i,

\
syl sls AL oL

225 02°C (sles ;5 a5l Gllshas L. Sl Dl s

Sl A e
ol L5 =L AL b Aol
L L 035 Ol 2

o= e LYl y

LA ol I, 7S St s 5l s ls =5 G Lol

)l::‘l —r

RIS Y dal (S 4 —
2 4 s Sy asle ol S sl Mg 5 il oS ok i ol s LA e 5 LS dos S ¥
S VST

e J sl Slea 5 Sl =15 5 s Slge g5 LIS,
LeShee s ESGU Srdddil s 3l
s , 2L STLi SOy S ddel

AAl";L.'lJ)‘lh‘\-ig‘fﬁ-La‘\J

“¥» a8 |5

(e oA (8l



https://www.shimipedia.ir

— R N o)
- e
_ “¥s Al A
I
B ERVSURE)
semotCa’ Yol Ca SO,
e ey i Ye
vmolCa™®  'molCaSO, =
X
=X=0)gCaS0s : Ry s
Q-+ H.O (S0 S e 0\ =Y, ¥=\,¥gCaSO,
B X VU
do S e JlE e~ A2 & _,‘,»a..‘ el ald s Jalone ol AR
< o) —— ads |3 J o S S U bl , &S 11
£ 5 P > Sac i S S Y 'S ) LG (3333
! b3 J asle shils 3 (5 S S\ 3\ A
«br apS W\
;‘__“_’_--’,_‘ gyl oals s SISl 2w sb S Ol s NHp s piudds N e ieesiell
Spd e ot s L et S SO s NHC
«Y» alsyS WY
Y0
«¥» ais)S Y
5 fur el o $p R A Mo S O eIl s AL Ly ol SN S ol 52 KCL g a5t
(N ;S\ S

55 KNOg (5 il 1o pai o

e A sl s 0SS (SIS o St Sodiele il

il KCIOR HCLPO(NOR ) w57 4 01 5l o 5 02 YL KNOp (5 by ool S i e o303

(A8 Ol pn ot el 00/ o 2g HYO i p Y C bes ;3 Pb(NO; )y s pbdotsl ¥

_ﬂ)_g’__z X -S> X=\YY,0¢g
VeopH O Y0.gH,O



https://www.shimipedia.ir

Lo e — Q S Sl iy
L .v‘.. = —

G Wiy,
_ﬁ_: l—/ - s v,"“"\-f Sl 4 ade — J;l-"‘ S5 Az ,;_1;,;_. J’“’” T A blE A fomae sl 0
=MAdiset o
A
T sy
. 4egNaNO. 4
e—— J SN D
e Y
deg o X X =4,tvg
Voeg Jolns  Tog
b aus g

spdal 2 G S s s 5y 3 el o o (650 i oS Wad o ol AL ol gl
D>B>C>A: J&o 4 D>B>C>A (5, Lol

¥ asr
DS i Pt v SLs AL 03y KNOp S5 4 Glasa bos - (5 i om0

S0 B Gy VL 5 ol G Kus S a5 KNOp (5 it 14 C

Sled 55 3l al s

N as
ol el asls slabes 23 S ANl i ¢ 72 70 >, C S PR
e AL N
VeegH,O

= Jyles =\Feg
. Org

TACi———— =\0ep

VeegH,0 = o7 e

10 - ¥
\Fog J‘J,u #’"S e

TYg Jylms »X =X =)0g
Frauf g
g Sl YOR /N e eg HUO L, ve'C sl »3%gNegHO L1, va'C L SIGT an
vo"(‘:-\—.-.%%ﬂ Jolne =\Yeg
ro 08

T —— — Ame =\YOp
Veegh,o Y o

Vo > Y.
o Jylons iL"__,\og _—

Ateg ——— X


https://www.shimipedia.ir

L& P O B

S, 5 SR A [ ROURS - ety
S S e YL BB sl e il e S5 e e 'ffl’“f“-w‘du: :

..L&.‘H‘,« st

s s UG

«V» %J:-“b
ra'c:—q'gNaNo" = Jubne =)deg
VeegH,O
Aegeii XL X=4,¥vg
Vaeg Ul Yeg
O ans e

Sy el g sV JK,T ShIs ls 34 s 1) 0 & = GBS e s ad dows 5 elAS o dl sl Gl
D>B>C>A: J& y D>B>C>A BP0 7y B

Fr sy
) ) (o s mmn (S Lo AL ey KNOL S 5w alaze by S NIl s s s _

Sl ke ) SVL g e Fors S5 S 5l KNO, Skl Ve C ¢

<\» alf MA

RV P I 1Y sl s 6L LMl BIET TR ST NS P Mv g

0 f-g
VC———— Je. =V5.
\eegH,0 &

A C OB s
RS gRO s =08

1Peg Jylons m"“‘“,\.g Syt

g oo —— % =>X=\0g
> a5 118
i YOg /N Sg H\O i vaC oLy s, 28NS g H\O 1 AVDIC sl 5 Kl e o1 Il
=i \‘-g B
YocCi—=___, b =)\fep
Veegh,0 Y K

AT L) |

= « =\Y0p
VeopH O > Jyl og



https://www.shimipedia.ir

RN
s o) >

T adssf AT

T . ;
= 108 a5 KOl SahdYsl fe C s P
Yo X
L v oo A2 X=\s0gKl
veeg H, O +sgH.O
7= smat It ppole Sl\ee S K Js oo ik dig
e .4_: '] A .A.:A ." (‘ 2l :‘\A: 2 - - u‘.&d
ol Ol 33 0 S VUA
\4,AgKCl X Y
= 3, X =3¢, oK (]
Veeg HLO  TesgH. O B
\OE-0A/T=V0/Fg e,
«Fr 4l 38 Y\
p2> ek ps 03l Jge YR gl 2 K 3l ol N pe Chile G g\,
Asg
Y. omol » E Yoo ol o2 |
'mol B
V. wVesoml —»Vesoml x LE v g
ml &
A\Yes - Yoo \..-“J‘J\)f,}
X Y
\;u}'
«Y'» aly 35 \YY
e W ol sl S Gl 508 O s S _;J/_-¢ g3 Sl oo L1l G e S _,,-’5;) o

A e SN Sy,

¥r alsf VY

&> ais 35 AYE


https://www.shimipedia.ir

YL Ll

F(yp)

bs:u,,‘

# 7 ’ S Ll = i

Pagsy,
D P R Oy ol U S5y EFL el S '
UpSp o,

5 S
bl oyl s oSS ol

I Ohasda

S M (s o

Lyl aalts g bt e ol o, <

(N SN 1 3t S ki J,Q,. Ll ey o, L o el i H,0 , HC o
ML 3035 S ole s CH, | CO, , Oy Wlia J, <

RSy s

A s

At Sl | s ‘RIUJIS B o S lis (o
sAL iy 35 A

A S

3L
b kil ’¥)

LIRS e NS & A ey
S s &by oL I A2l Sy 2
S «L.,.H.xn‘n > HCl (15 ,8) 0 ('l)(Jl;i) > Ny (~kil)
HCI( L3) * B (dil) Br(15.) > Cly(vy)
Cly(vy) 5 (rA)
'__I‘,.LQ(‘() s HCY H.S 2 il Cly 4 By, s K4 N, R

; b L VRO

= ) e Al Ll sboasl o S S L L& sy
& N S s, TN O sl

= 1 st L

< Clg) , Br(l) | ly(s) | HiS(g)

gLV PO
ORI SIS

SN, Bl

LTS Ly,

RO VTN
SICT RN By i Ul 4 ol R
TN


https://www.shimipedia.ir

() ) dy

G ) 3 «&r al)S AT
s~ SISl 0> Lay 2 ol i a1y e oS Sl

P SIS 55 iy liS ), L VS SR

Sy gt 4l il JL‘J.-‘;J yo Lalis

s au3S APy
D) Sl USSR Ly doas e GLS 1) U0 Site m i s .
TV T ) At o g3 Sad ST s (p1) b ys ;4128

t et

re

Sy )P

v aly 35 ATY

JaS05s 03 (fusdh A py LSS OIS sg Ll e

o =

g3 S 5 4 e .LL'_.J, H.S(TY) > H.O0

G532 S s oa s L (HS (+13Y), HyO (1,40)) 5 daly HS S5 5l L Ll
J 3 USE s S I a0 O

A) Jop -

i YL A yo adaz . 31
J 7 s 4 ) e A [ Re] | X s). - ‘& v e
o v, Iy SR O IV e S AL o N e

OJF\SL“J‘ Jlgii M ISn & s H sl -\'!;J 2ok pu) o J S o 3 gy 2 S FII A Lo
J‘uﬁ;‘)lNL{OJFL}'L—‘[’—”j’_th—-,&v;L'.‘L'Ja.L‘-'_.;_r({I;):' MR SIS s s s & 45N
23,8 0 J3S0 50 93 JLaili 2L 4y gl

aks yed s Scy5 JySe s slagil S e lBlL S Lyl

LS ols slal oy S

L S5 OLSU J s NHe S 5 Ll (PH

r 4 o—u AsH, e Al Doy Fo=b) 2 2 2
S 34 09,8 13055 )4a S5 4 : ST - Li 5358 3
PIEEY 3P A OP0AA S S s uCs Sru= Akl s S50 S04 L Ll .J:".»L'A

F> au3f AT
S DS 5 5l 5t (HyO y NHy y HF ailas) i slae_s

S R s ahE s JoSw o Glag s

EAOLE= o= 4bt 5 s ) G55 L5y LS55 015 HYO y NHe o HF S 5 e 4S5l a3 8L o (CHe a5ty

Fu= HE S5 55 (55550 Xy S Spl 4Kl o oy U 5o i S0 o Lo R N |5 v (e

H{O 2y b o 51 1) S5y e gy 55 0 slis JSS Uy HO U S p o Wl &5 S

— 4D

2y dalys S5 S5 s 3 VL

RV U | 4

s | ; shars ik
el iS50 S e S s Xy

Jgs oS Ao a (545 glojlll & by,s ol sy o8 I SL o :‘u - ¢ HE sbd S u ol
Ay s L b JUs ) 6 as s Uy Slaas puns Sy i bu Sl 4l

iS50l gl JiShae o a3l lag s a5 i Sk e


https://www.shimipedia.ir

REESGRTA

. - s RV 7 S RCRE IS T Rt Jt IS S s A Ll C,H.OH |
U GHO) o g5 =t 22 20 w2 IO OH J

L~

o= . A oL .
-1 ',-sjv(;-’""='-'-]“'t"u’.. o b oJ‘,UJ;J;_,,..g.\._._..-L; OIS ‘!_L.J;Q,;»M < o
it = s oSN 5
SIS (e e

W aran

4 L,‘LAL'.- 22 (::) Ll - o 91\ 'I)Q._‘ A

2l Ol O3 ) das o ol sl J.-<-‘-; pa2bols AL
& 2
Se . A S ot (1 L »
A3 05 ) gs i S5pdoa L by iS5 055 53 O ol s 4 S0 WL L oS sl A sl
gl b e 8 e s e LS Oljan 5k L T U LIS . & U 2l Lt il SLJ,S

Al el gl s S S ol L as 3535y (a5 b0) SIS Lo Y5 Ol sl J S -y

Ll or ol e S 4 b I 6 O 53 S5 e Sl Lyt bl L3l a5y,

> a8\

“¥ran8 08
2l =S b sl el o s Lo Sl AN o= Wil

HAGHE Phasda X s~ 4= i

S S Sl i Sl ol S5 K yem NOT 5 Nat slapy, JoL NaNO, s ;

-, HiO sl .
“F» 438 \gy
e o2 S L ) Sias el S G Ik Loy

b&., sl G Jsye s J.ZLJ-.;:-N LO, F\Sl‘(—;l 3 JQ o S22

Ly b

& a5 \gY

e i s 5 s

«¥'» 4l 38 \£¢
5 adais (S



https://www.shimipedia.ir

|

i £
| TR o)
(\_ ) T eemmeRT %

«f» Al )8 \EF
I e S S Sh 50 s, s e e e L
- o ot . SALay ol 5l g s o O S L LI HLO S 5
Sty ol (Ll Sl 4 s SRS S e by s 2

I SLL s S s 1 HO S0

AL el 1B S50

oF» 43S \EY

el ol Gt Ly K (W S) ST 20

«£» &l )8 \EA
‘5;7‘_—.—:! SERE ) \S\A.U:: sl HO J_..('»:- Al H,O0 SIES IS R J'- 1A U S (D S Jk'

13 VG S ey asls

\> 418 \EQ

S oa &S 350 5 VL e dhd s o2l 4 HeO Ll L5 1y 5554 1 e Ul NHy 5 HYO'C.S'5 55 a

=S S5 S (et 3, IO | AL ol

g 22 PO L G S, a5l 5 s sl

(NHy =\V 4 HHO=)A) |

«F» alu 35 D
3,13 H,S LG c“.?\'L! o o AJ}J;.\._A Loy J..L_ S| (A JJ:«. _,\ J_.Q'u

«Fr a8 D)

25 48 Lol 5l leds o Jlons 015 s 5 0 Aelisny b s v e Jstl

> i3S \DY

el i K o8 5 ;_Q‘,: bl
Sl bl < &= ol Olgd 535 o byl ol s 5 0 S Hae o O O oSNt b s

BT ST S G [ B O L

Pr a3 DY

by = e oSl b 4 A2 e oy S EINTEOL il glacy Sy 0 51 b s 205 Al sl s (L

2S5 K CyH,, Jp by on S SIAL
A3y Sl g_‘Jl slppas s f gi a3 A8 s 5 K sl s (<

LB bl Oy o0 O

;J‘:;)‘

7 o (S
so=

«\» Al 35 \DE

2,13 CiHyy Jse 3 018 Y
32

ML) a5k ay LSS O U502 o s O s o 8 02l T

Ayl Sy 5 ;’<£’ sladM>- Ab.,ri BTSN e Q,_'I Lad e an ¥



https://www.shimipedia.ir

e LEL L= b ase St

P 3 G Aa et s - ]

Ol oMy v g o= slad U i

PP % S S PO T 1 —d>1; (Na7) A

g i yaal S

Na,S(5)— N, * (29) + 8™ (aq)
BaCl,(s) —, g7+ (29) + YCI~(aq)

M(Nor)r“)ﬂ/u" (aq) + NO; (aq)

i " .
~l g IS FEY J‘AJ.U:, i Ea b

Sa Lyl <
S amad & T

,:_..:_/ LS .U s Lt cla ]

5 (O3 5

2PI P S o il

s —
R b &2
o qi1r
3 Ly,
A . C e
J = cla
~ ':’\-h‘ =
ST AT L. b
— -

SLERERTITS
ol y o e e
< x ol e il S

,_;«,.td,;;_;u;‘&,uk_‘,wfug ;

«¥» %_).r\f-



https://www.shimipedia.ir

2 e = ;')Z
AR e i <

oF> aus3S NPE

Sl e 1

: o~y =l e als S g 5 N Jgbl
O P i s

feios iU f“‘,-.)-ﬁwhu;«J,J)u«_gJ;L;qu31;,5;0,‘;1

2 (CrH,0) 52 ) s el sl (CHyy) 1 8a T

J)"‘J"‘ ._,L’ J);tl Llea J-lu:’ I 25 3 ol \_‘__Lﬂl _'\_,.gp X

“f» 435 \FD

el ot | M- .5 + . p
I 0= 2 P s (5550 1 50) bawsls T A P P [ 0 DO P

el JSU1 el 5 ; s b t
2Ol e ol bl )l s o N e P P W st Y

: | \ i .
—l S o il S A Ny ¥

“» a8 \FF

Wl 5 bl 4 O s 2 p B

35135 40y Ly 4 518 SNl U5 Sla S dal; (ool L85 s il )

o213 5L 5 6L LUl Olme Oba oo oty ol sles 5 15000 X

Y OM )9 )

oL O L P TR EN U P O B o I L S P LR v

b a8 \FY
g ki S 5NO LS i NO> Or >Ny o) s ot 03ls 58 o SALINl LS5 s L5 s s
Oy ;LS = Oy 4 Nyu,,h_:l_}jlfjb il 3y o VL»);Q_'J BEILL R R 0 K R I A LR EPEa S

Sy o) s — P Usa

<> au)S AFA

Ao oy adgs 58 6l COy (s S 5) Jio 5l 5NU whigs ,tS sl NO R S B er Vi Sk Bl PN
S o ol Ol s Ll L €Oy S ) P NO K (NS ol sl A2l e (it S )

Sy el YL COy K (6 LU b e gy 0l KL s (NO =Y+ 3 CO, =¥Y)

¥ 4l ) \$q

gh— b oy 5oy e 05! s sl Al e e O s SFpS St pa 542 5 S L

Al

RLENSUR N



https://www.shimipedia.ir

—
LioyS e PRSI 1 (‘) Sy Sy i

y S
sty (AL s fbed Gl g el ) oYl Ol o S Ve 5B 518 SaddIsdl Ol vee o,
TS VPRSI YRR CORSP B S S Y | ST P N s, 2 A
A ]

i I gl

TeegtiO  \eep HO

Pl oy (Sl Al L) w2 e S 7 ) 705 Al (Gl Udul) T6° (L

3 32 eda

! L) J}l:v ~—<-: g2y el ~_‘[) 58 WS e Il RS
> sy

e o= Cly ShdA) Jyde- oele o2 o)y bs a

o=l (,-5 VYL e o =l ol ‘,; Voo js (’_q V% ), COy 58 i

sl s o s

ST oA ..I_s-w _,; B
e e 65 L Sl 5 o2 J= ol S hee S HS 8, ¢ ory FeCC

Y R O S S o I S LIl a5 o ls Uil YeoC 4 b ,
R AP A AT B RS
P> auysayy

./wg
\eegH O

Yeo(:

I hme =Vee VT

c/\"vo

(Y e =S EREAT
\eepH,0

= Jyles =Veo, TV

47 W D K PR : 3
0 VN Ay s oy e W AP SEE I P Y A6 8 roo A e e »
(| A% | N % 57 Ly

f;—g /OﬂxJJ-“J-!‘\,,IP_(Y... J’J&

VesgH O A IS 6 AL UMl 0e°C

sl s oyl

()i 4)

s ) ) 5 ; 3
Yy Yoyl Ll Lad, 51 bhojs Py e “¥s alLS VL
Lt Sl 8l e s

‘ol Ayl Al
(&u\,-" J s JEWA) 3,8 N =t

) ‘L‘; »



https://www.shimipedia.ir

— £

o)
i

«t» ais 35 \YD
51315 451302 3b) Cl Bl jb il - s NaCll asles S5
e bl b oy s alraler GG Jbou b Ul s 5 a8

wan Oy Ol w3 Ll 3yl jle SERSEY

e
LB N PRl Vo | Py B gl sy Sl

\» a8 \YF
ol e V1S p o S SR PP A = o S sl slad o N S T T (s ial) : g\
2 = I CEOR L w2l S sl LS s o S

Ao, o e :
e S R | S e PVt [ VG PO K PR v

«\» aly 35 \YY
g—” (= L’;')! ‘J}: \_,'j‘_' ~<; _(' J;L:-u 39 ._L]_L,’

a

ot AN lL el el s il Ll i Sl s
S L-ul- ol rv"L sl ki o o Wi Gl 53 So Jgdow Ol

% 5 e PR O U Y PR PR " e I 1

F'» ais3S AVA

S QUL Ol 5 e ) S 22 CrHLOH ey Cins o SIHF cod (5.5 oy S 3 KOH (e e U 3

«\» als 38 \YQ

CoShra 5655 s (SWO i 31AG oS (S S oy ot g s s

2o Pn oS5 S Sl e (A

a5 o HE 3,834

B L W P e o PET P ISR S AL LN O RGN P <

s 1 < -1
S ol JSu Syeon |y el cdy S

=)

s R P

(342 00 ) ) Sl o 5
e~ S =3

B 2a Na® K¥,CI7,... slas 0S5 S sLal o ssl oty S sl glow o 5 8 a5 OIS 5,y
gl s sl =-,-( sl 2 _‘-(‘,41"‘ OL 2 6ol 2 0 5ol gl el ol 5 b L"J:“"‘ l "L;\’J'
A5 A 2G G eiG e

«f» a8 )
Dyls sy allenal 3 O S 5 Slas O g0n oIS ol 51780 50

a\» aisyS )
.J.::Jt-lq;”)_,_a.;«al)};.,:,_,_.u:,(L_;},Tﬁ;;;“‘l.\"il.)g—l-— J O oy

s Ap30s il 00 Ay, 5L H(KT) ol

3yl el |y bioeals 5LEL Oyl sl t(Ca'™) lS

A8 0 eloul |5 O c-ba;b. o5 g s g edaes,d 3 (ClT) WIS

31y e J 2S5 bagabs 53 (6551 b aiby ((Mg™) s

47

a3 o el 1 00 O > g SLbol | ae glapl, J =S i(Na™) wan

Y#-



https://www.shimipedia.ir

st A8 g
PNt Jod chilme 32 O s 3 o e e oy S e i I
b2l (20 L NS doy 4 5 5 (5509188 SN parns )7 Jal2) 0l G jlae (. 5O
e U A G K S 0 S Ve Wl ol 2 Yoo & g

(A0S o 50 Sl slia) ler il ol 58 T glsy )05 S, s pLS

e L)

(73 o0 s slyr
w'ln.z,a

Ol o~ ALy

) 2 VAT

S3d> 48

«f» u}rlub
N oo L G) b 5 OT0T 55 Lt Jle wols oy el

G243 = Ayl 5 (S (S4,1) el sl g

Syt Bl sl S

X3 sl

RN TRV

> 58 Y
Iodous 4 e J o §l IS P b LS S s e (L D R U R SR o ol a3
SS A ) as Ll i1, ok 255 LS Ll L

«¥» &l 38 NAA
J g1 b‘-,l_‘,;_QJL.aL{._Ul,;l,l'“,"t_‘:_ii)u,;l)Jai‘yi,l{;:\,\,vfd_\_v:‘,ah\.» Ry
o> (el IS P 7 - s J

3 P ki O PRI LRl S LS, sl 5y, Stloys o 553, Il 551, (1

222 2l) jhale
A dal JLLE L, O TN 40,5 )00 ls Nl 1V XS PV ) PO 3 em a8 Ly Ui s
1> a3 3f \AQ
s WL e ol Gy sl aS L s Al ety Jl ) jleslisl e i O3S op b a5 s
sl TS s O

SERV R oLl SL L, 835 45 sl 5 s L2z Jol e b LS ol b
Ol ey w2y oy s o=l e o Yl b 4 LU L s ol oL £ 5L 3yt o

2l YL bl

5 0 4 b s

af» A )yf N9,

WS 015 e O i
Jrd Al slemss 3 5 iy s

D7) e alia
2 Ol Ll 1 W, i, R

SN S PO RS R

3 e S LY WG LS
SIS e T slans Y I R OA2 35 (sl 5 0ila L,
Wil gled 02, e W3 P TN

S s s IS Lol Gy o= b ol s Lo, <.

Sl Ol Lo, S

<

S, R+ S U |

«¥r a8 \q)
P VAL A)-"""-""";LﬁuiJ)l,u b )5

WA CEFEAES LAy LT
<l uy) Ry

M (H0) j
o Al 1z,

R


https://www.shimipedia.ir

; : ("N ;x;&.i.,.i:r.,_-hs i

R SUR
Al «L-:I_. A
SFpS 08-S g, Lo s,y
S 5050351 5(€ Jsu i
LN SO B

=l SR s L =580
ML g Sos—

AP s bl e
s LA_;,‘;A:S BT S STl L

2 .‘:..‘_;t \_(g
Sy =l Yatm A W5 sloi o p
L . Vatm i 5

ol oL
! O Ll ;1€ 5! A NO

iy I8 Sa2LINl ¥
SR VST
Rt B I 1 O3S Ol o 2 pussal 5l &=Ll S sy
=l 2 e T NHY NO- Il s ca™ 501 ¢
0,08

$

\—)J,nl.’u =\90/()-)&’<"':rq ov7.y
VeogH.O 1£0,0

Yo _)JJN:\,./Y_,LX\.G./Y:/, ¥

Je g HEO e ST '

< alif y..
AT :Yx\-"Kg:Yx\-‘Jg

o e \ .
s il s ,\\.‘:'\’x\.’:rox\-’”ppm
sl ¥x)a'0



https://www.shimipedia.ir

