las o &

Yorte iE9pb ceel 338 g 0l — 9% pole ) F oiamio slow | [ P OS R P
B ¥ el oo (Sl o g el \Fo¥ /oW /oY 10903 G, | Alawgio pgd 090 — pBd Al

G998 9 0090l LS CoduS (oaend 3 1l )yl 35 50

azmoon.medu.ir

VBT 315,559l g, 5 SIS 5,0 g 595 ol 3 il «of5T clbals «JLa s 3 cdilie; ool 5901 il

0 09

el jlxe ool Clus el )l solasw! — (8,10 4ol Fwly) &Y Igw

C T3

1.0

s g Aol Gy 50 9 S LRI |y Cawyd 0flg S )50 52 50

g oo 00liiwl MRI olKiws yo Suig Sl wlakad 40,5 s sl (He/Ne) ;5 (i

ol (ST i) ¢3S T35 51 (39390 55 (5 pdysiasTy (o

23 50 9dgi (NOy /NO) 515 & Oy 55 sy 51 s hmsng i 939! (&

e go  (BA/FS) ¥ ) consi b as¥ p5 4 (19 551 (539381 plSi LT oueld sl 51 (5

NS oo 3L (g S oy o/ Ol g o2 0w) Jokomo oo 49 o Jokomo 50 w3k (32 (Ll sl (o

1B e sl e 50 9,0 931 9l b Gallas cawl g Ve ply Fy 55 Jgo o/0 e ol ;LA 5 boo 13 (g
ol (O [ gidVe) AT 55 Jso

\.¥4

2 Gl B Sl 3 s« 2500 i g Sl sl i lyTay ax g5l

ol M X z

03 58 g 5 Jial,T | [Kr]ds" | [Ar]¥d" Fs"Fp© | [Ar]¥d? fs'

S ascduoly M jaie 0 9,550,599 o, lonis (I

S et [ X 51 40Y 25 00 55 S sl 59,5801 (1 9M) (sogailgSolael (o
AUP LS) So,ls Gaile paie | diws plasas Z paic(z

€3,19092 9 p1 doad A4 3 5 90 ol plus’ g yiSIl a1 50 (0

$3,108s Sl o 098l wilg5 oo cawbico byl jo il plaS™ (o

Aol gl 50 1) ol o yd S ((409) Cow )06 @500 33 9 03,5 (i 1y 325 S Le 51 Sy pp (w3l b (Gwyo
S gy 0 &.@’AY_ Sl ey 4 epsdledl o b A Wit (A

2,5 ooliiul dig)lg Jounl wulyd 51 Glei go byo ST 51 oy ST A 5o (o

A go 3 T pre 0 S 5158 @ile (3ar (1930 198 3oy SUSOL Sy ST (g

A ST 63 (255 36 (80 Sl (owlio Ll (o 3 0 Jolie gl S (o

Mm=Y an=¥)ucasm=Yaun=0) jl 4y JUl 50 anbyo 559 0d slo pil s (5 i b 53 (o
Dyl g Fuidizee Jsb

fjl\n\:u’bp




las o &

Yorte iE9ph ceel 338 g 0l — 9% pole ) F oiamio slow Voo 050 2l 3ol SYlges

B ¥ el oo (SOl pbg el \Fo¥ /¥ /oY 10903 G, | Alawgio pgd 090 — pBd Al

9298 9 0890l LS CoduS (oaend 3 1l )yl 35 50

azmoon.medu.ir

VBT 315,559l g, 5 JS18 5,0 5 595 ol 3 Lbigel «of5T cdlbals «JLa s 3 cdilie; ool 5901 il

0 09

el jlxe ool Gl el )l solasiw! — (8,10 4ol Fuwly) &Y Igw

C T3

+.¥0

b . S g J.:M OF.N dg);:.i." Y Oobc.w.: )‘l L OT wﬁ";‘.w| Yo ).g|).3 E pass Go.'il.)-\.c

E I ods o0l 4ig olod cibly yidn 5T S (35791 slos 51 g B T slb 1395755 slad 9

="

o g 4ol Fwly j0 9 wS JolS M gach i b

0-VA

) v Mp A e .
oilpyzr amo oo i 1, OB 97 B) a1 nilaianl 99 Slglyd woyo 5545, S

HB

\.¥4

09 o0 o0liiml y3 STy 31 BTzl kil Gy kol 45 Lo 3Y g3 medixe 4o
..(a)..Fe,0.(s) +...(b)...C(s) —2 5 ...(c)..Fe(s) + ..(d)...COy(g)

WSS ti STy dolee o ya, b, e, d culps U"”Sb‘u)‘}" L (!

gy 1y yp € JolS g U1 Gl T (0

A
fluwlzo 4z 4 yiSlg 0 —> oloi (g

1Y

Jaoe/e) 3len 1) odigie 05 o .aps o lis 1y T Jokomo SO 959, S5
e Fwly B w4 gy Syl o

WS Olee 1y Jeloxo ‘519.0 calé (W

TS (o0 (Gt 4 Jolxo cdald g Al Jokoxo 31 pid (Lo Yo 51 (&

B b b o Gl Jaloe e (g 43LS Jslre & oS> (s 5lade 1 (&

.Y

2 S 55501, SOy g HNOy . POLCl sbo 55050
(O=A,P=10,Cl=1Y : ailolacl) 0SS puy 1, POYCL gl jlslu (I
(H=1\, N=1f, 0=1% : gmol”) .ucs amlxo 1, HNOy  Jgo o, (o
A mol SO, =Aeg) S5yl 5925 T3 JsUge wiz SOy 055 F 1o (2

(o9 anibyh Sy pu b aliumo J2)

’OVA

it 0,STen ouijle Lolsliz! 51 Oy sNy b5
Tadd oo yisTs Hy 55 L < plas U1 glos 5o (I
I Oy s Ny 6365 blio ol gl 4233 VAY 32135 ply cud i 4 G 9 059558 S35 Sbg abals (o

Ny fogis o0 Jood Blo a4y 5095 5 ploS oS (0 Oy

fjl"s\;u'bo




las o &

Yorte E9ph ceel 338 g 0l — (9% pole ) ¥ oiamio slow Vom0 2l ool SVl
B ¥ el oo (SOl pbg el \Fo¥ /¥ /oY 10903 G, | Alawigio pgd 090 — pBd Al

9298 9 890l LS CodS (aend 3 1l )yl 35 00

azmoon.medu.ir

VBT 315,55 59lS g, 5 JS10 45,0 5 595 ol 3 il «of5T cdbals «JLaS s 3 cdilie; ool 5901 il

0 09

el jlxe ool Gl el )l solasw! — (8,10 4ol Fuwly) &Y Igw

C T3

Y 50 581 ol Appm 3l yiies ©f 50 Jolxo oyl cdile a5 cawl piy ool ol 2l 295 (S 4ol
£ ol LT sepd HlLis dwlxo b bl 0wy Jo o 5umST 5 0,5 (o B (2lo by amige o O o T ol
ol gy amdge ol Of o ulg o0 1) 2k

Yo

1Y

Wedd Fly B oy 4 g O le a axgi b

S o0 (5 e (S S lage 5o JgSdge cnl (@

B WSS (SS90 Wign wilgi oo JgSIge ol (b

g Jo Ol 3 G ey JsSUge cnl (€

WS (oo Lis 1y 395 Cople (ol 50 il b JeUge ol (d

0

f ! cawlioo ( CH‘.C|CH, ) Ogil Jogo mogi sl () ) le plas (I
(0iS go imosi 1y (HF L COy . CHy) (L) JoSUso 51 Sy plas (@) o)le (&
(WS o a2 |y g aoa O e plas (7

el 3G T 09, S e 43 39 sl oSy 3t NHy (g alais »

\

‘.A

13935038 & ol pame Suw 51 s o HI8 At (sl loyS Aoz o o godzo 3 1 STy
Cu,S(s) + Oy (g) — YCu(s) +SOy(g)

(Y MolCu = FFg) sl jli STP 15 5S35 pid Wiz a4y o 38 0,59l ¥¥or gy ol (Gl
(09 ailigh Jrood puS b dliwso J2)
(3L L o) Sus (oo oy (Gols 4z O g Ol ,lg (aSTy jo0ud algi 555,51 (&

\Y

1Y

Aadd Tl b e @
g [y NYO JoSUg0 oS 5 ob (A1

Iy SUSony pudS (alowds Jg0 3 ol KMNOg 05500 4 0l pawlis S92 oS 5 (2loowd Jg0 3 (0
SIS L nl 53 ol 03,5 (5,135 o6 "ailguw (D) 595" @wyg0 4 1y ZNSOy  Sgy S 5 5900 Sl (2
o g Aol gl 58 1y T Cawyd pb Loyl 599 olaill 9o

f sl (G (S I b S 51 Wl e e Sy S 2 0

\Y

f 1Y axdo




las o &

Yorte £95 cels 338 g 0l — (9% pole ) F oiamio slow Voo 050 2l ool Yl
4ads Y. 2o905] D 1S olgils ol g oL 1Fey/e¥/sY 10905 2o, Al gio 093 0598 — P QI&

9298 9 0890l LS CodS (oaend 3 1l )yl 35 50

azmoon.medu.ir

VY 010,5 jguiS Z )l g 510 ,5 )Ll g 590 ol 31 (5900 13T cadbgls (Jlwd 535 cailjgy ol jg0l ils

0 0 ol jlxo 0olw Clus ralilo 51 solisiw! — (8,18 dob Fwly) WY g @9,
422 o0 i (0) (55UsT glalos 1o 1) IS eamslity (8 sy ISkonil 325 Jgar
0(°C) . Y. f. 1<
g KCl
K7 o) | Yy 4 |14 13
\esgH,O
gl Cawd a4 bod cams 3 1y S ol (69 Ml doleo (I
S Sl Vo'C (5lod 50 1) 9 1S iy b yums Jokino (032 033 (o
D Fwl b gw gy @
fopd o0 L 1y T 50 oy 3 Gy il g b ST (B LA) Sow plus (I
-
A
i
1
A
1
%,
3 B
) Las %
0510 OF 30 G35 Gl Pl 3 6580 a4z T & (S1hes i (glde 09381 (o
' Dy 0y b ol yidin T 53 NO G (50 Pl (z | 1@
] i
H o pais gleyad Jadem cleial, He
AIETF ol 3as # Flaaf
r P C a P ¥ A 4 5
Li Be eile il o ATI B cC| N 0| F | Ne
FIAFY] Ay VIAY] AFISY | YRV WRTee | W] YeNNA
W w L1} ¥ Ll i3 w A
Na | Mg Al | si| P S| | ar
Yy TEITY YEIA] YA Y/ 4¥| YTV YA/FA] T4/%8
" T ™ mw T TF Ta TF TY TA ™ T La| r rr YF LT] YF
K Ca Sc Ti v Cr Mn Fe Co Ni Cu in (] Ge As Se Br Kr
TAN. Feleh FEIAF| FYIAY] Q0% AT/ e« | SF/AF| oAl BAMAT] SAIFY] FYIa8] FOITA] FUYT] YTIFF| YEIAT] YAMF| Y49 ] ATIA-

F il F axio




GBIV g0l wine | quoles e gy el APPSR 9 Oy iy | ) oz 3 s o0l e sloal,
VWoX/o¥/o¥ 03T b [ AFel 818 3 10is )15 9 J515 95 ol 51 b jgeT ol3Tdbals JLu 53 cdilysy o g0l il
&)sx.suﬁjeaTeUﬁwJoM’sgw})‘}fﬁ : dmins Slus dlaogio pgd 5390 pbd 4
http://azmoon.medu.gov.ir
[ or | unai loial | s, |
Vo ¥V e £S (o V& o NO, (z VF o yidis (o oY e He(Wl|
1Y 8590 y») YA oy Ve (g Qe o ol g o3 duw (o
Vo (/ya)l=y , (/va)n=¥ (o (IY0) ¥ 09,5 (+/YB) B oy98 (I | ¥
FEoFY o CIY8)X @il (s IY8) Z 1 (> ¢1Y8) d aws (¢
VoYY o GIY0) Gals (YD) Cawyolil Yo (1YB)Cm o (o VE o 1) AT (IY8) canyot (it | ¥
YV o (IY0) 5 oligS (+/YB) Caw,ab (o VYo (1Y) Canys (o
A7 D e (+1¥D)5)90 y .ol Gy9p M (5lp Codio Cdle xldS N=Y¥+ , b=08d , a=Yd | ¥
IV Wl 0
Yoo Yo =Ae (/YD)
el (ool p 5> =(Y‘x")‘+(/"x“)=\o/Aamu
(«/v8) («/v8)
VYo SY o (Y05, ») (A=Y, b=y, c=¢, d=¥)(w| #
Yo (Cowl Y jlam FST (ildS 4 g yo +/YD) (op05+/0) (Feits™ vs"¥p” vs"yp” vd" fs™ (o
FY o (1T0) (Caw! 3o boyF ay giiSTg ploxil gl b) .add o sSTg gl 0,5 51 o b casds pS1g (&
S (03 B 0 0 (Gl 5i5le,5 (192)) (gl ©y9u0 50
VY A8 59A o (WI| ¥
?mol=ax+/\=+/-amol  (-/v8)
n «/.6mol
chlé =—=————=./yamol.L.
lo® Vo YL
(-178) (+/78)
(1Y0) (ko (oo ol b) WSS 05y (&
Wee IV Wb o0 !5l (g
VYo :0: (+1V) Gdigmli o9 Sl s (IS (+/YD) Luign Cow yd iy (I | A
" oY
PN
v Cl:
. LART X (™
(P30 oy HNO, =(1x1)+ (1% 1) + (¥x1$) = #v¥g.mol ™
(«/vd) («/v0)




BT rpgail wino | etz Fe g9, el PO P 30 9 00l iy [ Y o 1,3 ks 90 el sloal,
VWoX/o¥/o¥ 03T b [ AFel 818 3 10is )15 9 J515 95 ol 51 b jgeT ol3Tdbals JLu 53 cdilysy o g0l il
&)sx.suﬁlfeaTeUﬁwJoM’sgw})‘}fﬁ : asio Sl Ao g3 595 phod &l
ttp://azmoon.medu.gov.ir
| e | e slosd! E
A e (Z
ymol SO, &/.yx)."
? Jege =¥g SO, x L x =v/ax)."
0% A-gSO, ymol SO,
(+/vo) (+/vo) («/v8)
ol JguB 3 )90 S S Sh9) 4 balld Al Jo 355
O3S o0 BhaT 0yl i S Ailigi I O ygu0 Ay Jodd (Gl yuS 4T (T y90 50
oIV CIYB) oyjarwi 315 (1| 4
AY 5AY o (YD) 3,18 65V e abaiily ) (/YD) &S 3 (0
) (8305 (o0 Br5 0 pod ol 0018 gledigy 5l plas yo a0) 4D 94F o | V-
ALY
\ _ “\‘ ax‘,_r
amgx rg =ax\"g , YKgx 9 =vx\'g —>ppm=—rgxso’ =v/6ppm
\e'mg \Kg Yx\' g
(+/va) (+/v08) («/v0)
1P99 W49
'K _ ax\ 7K
omgx—; g =0x)~" Kg - ppm= —gx\" =Yv/oppm
\+"mg YKg
(+/vd) (+/v8) (+/v8)
Pow ¥
Y'm m
YKgx gzrx\~’mg—> ppm = 9g xV" =v/aoppm
'K YxY mg
eolex i)
amg
m=——=Y/6ppm
pp YKg pp
(1Y) .01 o950 azmbga (] jo 1y Blo g5 (ol ylgF (cod (ywt Sl yioS APPM I ol dcwlxo pPM Hldio
VY W g1Q o (/YD 3ys0 ) d g (| 1)
\of g AR Oy90 B ) COY 9 CH‘; (¢
VeV e 1Y) b wsle (2
S5 (50 G 0 0 dgus g 3ud o0 0010 @ ylas gy sl 4 5T o g A Gl 090 50 35S




4&555 ‘Y' :QSA)'T u:.\.o

quotor ¥ g3, ol

S P — S 3 g (SOb Ll

V(o 1093 24 (9903 ol (Lo,

VFo¥/o¥/o¥ 005l )G

1PV 810 3 1005 )1 g U515 590 oy 31 g0l «ol3Tdbgld « JLuy 3 cailjgy ol 90T Lils

G930 9 G390l P CardnS (o 9 (Lo}l 35 g0 : asio Sl Ao g3 595 phod &l
http://azmoon.medu.gov.ir
= qunai sloint E
Vb VA o (I | Y
o molCu ‘YmolO, ¥yY/fL O
?LO,=¥v..Kg Cux‘ gx‘ L x L=a/sx)°L
\Kg #fgCu yYmolCu ymolO,
(«/v8) (/1vd) (+/v0) (+/v0) (+/v0)
DS o0 BT 0 pei ¢ R0 Canwyd Frwly po b BF XV @ yg0 4y BT Clsa gl i yg0 40 3N
.CM‘HUO)’.O J{'M'M&S)QMMJ’
Fo 2 (1Y) ol Camols (o
AN Y o (-/Y8) Ca(MnOy), (v OY (o (+IYD) dmS gigo 359y (5 (AN | VY
AY 90F o (VD) wigw sl 4 lidgw pb o35l ¢ (4170 ) TT Bis : wlilgw g9, (¢
095 3 59al Hb ggommo L) (/Y0) .l ply 11 gl (S JiSUN 5L £ gazmo b 1 1guils’ (SO 5iSIN Jb £ gozo 195 (2
YA o (ol plp oo b (S0 9 Codo 53 £ 9020 b) (Conl il b
AN Vo¥ o (I Y
.. AS S —-S = yy-vy
Moged s === =7 T o =./y S=af+b—>S=-/v0+vY
\Ae 9‘, _9‘ T’_’J [ ~ '\ )
(+/v08) («/v08) (+/v08) (+/v08)
17 e del vy (@
okigd Jo oy vy
Jolme o> =¥ £ e =\ VY TS Sl XYoo= ——X Voo =YF/ AYO
Jslwo o2 WY
(+/Y8) (+/vd) (+/vd)
1P9% V9
vy
> dwoyd = xVee=Y¥/ A%
AT TR
O S (o0 Bl 0 yoi g Abigd YD a4 BT g S
\ MO o IYO)B (Al | 10
NP CITO) wl (oo pials (o
1o I8 (‘/YA) (u.w‘ ‘s.o.héb O‘, ) bo,.w <° Jo Sl G.Jaé as &_:T ).> 9 S| G.JaéNO ‘;.g')' (’/Yﬁ) NO (C
(@l 33 o))




