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s A baall oL Lale 5le JSI JAadl baall Caal

B3l yallda 5o 92 atm

LS =Y gadl sae aan 1 Y

n, = 4.46 mol + 0.74 mol +2.15 mol

n=7.35 mol

san le 3le USI Jpadl peaSlans s Lol

Xy, = e = 246 MOl _ 6oy
n., 7.35 mol
X, = n,  _ 0.74 mol =0.100

n 7.35 mol

X, = n, _ 215 mol =093

n, 7.35 mol

e JSI Sl aall oY) s G
Ol L

e duans Galead | 531 3 501 55 e Gan el

PNe: PT xNe:Z atm x 0.607 = 1.214 atm
PAr: PT x, =2 atm x 0.100 = 0.200 atm
PXe: PT XXe=2 atm x 0.293 = 0..586 atm

1.214 atm + 0.200 atm + 0.586 atm =2.000 atm

(14-2) Cym yas
e bald e BT s
e Al Ll el il
6 mol & la,ulis bhandl o <5
I3e oL sdl e 2 mol 4 LY
6 atm L ASI L Al o) caale
Sledd Sl bl cuaal
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(15-2) oo s
sl sl sl
e ol el o
sledl Bl peny sl
30°C 3, ,a dayus Jau¥l
OL—<5988 mmHg ki ciat
Sle oS o ual 641 mL daaa
b Lale ol Gun gyl
s d—wd H,) o gl dls<d]
sloll jlas bany 2 g/mol
.31.82 mmHg%;jL..u_J 30°C 4o

(16-2) oy yas
116 Torr y—auS S 5569 Torr

R e T
sl—adl L5y 28 Torr
Lows o a5 047 Torr
sl il eia

el Iy g s

51

ol ol il el e oS Gle juaa
Gl 5B peay aelis JolaS MnO, usa s @ sonals sl
762.4 mmHg bin cia’ §24°C 3 ) ja da o Ja ] ga cladl
WSS 5L Lale al ol 5L EES Coual 1128 mL daan (1S
b eladl Lo b 932 g/mol (5 dus aaS SU Ll 5ol
24°C 3 | ja da ;03 22.4 mmHg
LS pa Lo giae 00Ss odlel Tapaill b p sanadl a1 o
sladl HLas o SLT e sl A Binad evias 13 cladl HLa s
SLdl e s 8 unee
bl S ) 5L
g =

|

KClO, 5 MnO,

B 0, e J<J ?_IS_II La sl 7624 mmHg basll J5a
. u_ﬂ}%JIOz Lo slan ) Lide 130 cladl
P = POz + PHZO
762.4= POZ+ 22.4
P02 =740 mmHg
atm Al mmHg oo ba A1l J gt
atm latm

=740 mmHg x—_
760 mmHg 760 mmHg

P atm = P mmHg x

=0.974 atm
LB..\Aj&'InLB.\AjQ_A JL%.II?%AJ\SA_‘

V(L)=VmLx—L _—128 m{ x__11 _=01281L
1000 mL 1000 mL

KSJAJJIOCBJAJ&_ABJIJAJIZA.JJJJA_}

T(K)=t(°C)+273=24+273=297 K
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ALl Gl Uslas pladial, | - ‘ ‘

pv=_" RT
M -~
s S AU
m = PVM
RT

= 0.974 (atm ) x 0.128 (L) x 32 ( g/mal )
0.082 (‘L. atm/mal . K ) x 297K,

m=0.164g

C)—AL_“\.IAL,J_C7OC EJlﬁ aAJ.Ag—QZL‘LAA.A GJJJL;JJAA“
o 14 g s psalagd) 5004 g 5 oS Y1 e 3.2 g ol ]I
AW 5L Lale bdall IS baall caual . o g,aill
4 poalagdls 28 Goa gynndls 32 (gdsd SaaS S Ll gl

. g/mol &laa o

n, = m(g) __ W 0.1 mol
° M(g/mol) 4>g/mol
n :——:-))-1-2-}-\— =0.1 mol
*  32°g/mol
14
nNZ_WInOI_ 0.5 mol

K J1°C Jsaz
T(K)=t(°C)+273=7+273=280 K
boadall ASH Y goll sae ¢ gane ans
n, = n, +n_ -+ ng

T He

n, =0.1+0.1 +0.5 = 0.7 mol
ALl ! 56 Uslas plassial

b 0.7 ol x 0.082 atm.b./ Mol Kx 280K _ ¢ (o
2%,
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Skt e i T L daan Jo¥l L plavas OMuatis Glele
Sk e g5 2 Ldaan L1720 Torr ki coas CO,
ploall mid wie ASI baiAll Cuwal 540 Torr bius coas N,

Boladl da s s 258 e

- e - i L
f hl'l. b C.i.- ". .l""-l-,.:- >
/ W Eeioy gl ;
|I q__"i " A
| ‘} 1 1
L N 2 — J"-u-.m__ (Ol
I'l\ o Ii".'.r—_rJ"' et ;
* ";I \\._// l'
H-..____ o f,,r’
2L 1L
540 Torr 720 Torr

(s S Py Stelinn s SN Saihs s plasall i e
) G
S baall s o< u{gdsm%qy&;ugjbf@%wijl
N, 5= 20 mL Ll e mal o | L
30 mL pe 740 Torr bis coay B A =
131 640 Torr bisus wic s O, s V2:VN2+Vc02:2+ 1=3L
SOmL‘L.A.AA;LCJL;jLe_IaJA.‘LS . N (. 5 o .. ..

~ < Ladle ol L ke | s sl Y

Ll 3 el s e b Lale Jos S’M;VJSJS?_'JAJ g
PV, =P V, =P =_11
V2

D AYS 5 sS bl 3 €O, S el bialls

p =720 Torr x 1'h _ 540 Torr = P
1 3x CO,

: g bla ) AN 55l sl

P = 540 Torr x 23\: 360 Torr =P
3B

e bl Al KU ksl 1

o Sl W g

2

PT =240 Torr + 360 Torr =600 Torr
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Graham’s Law of Diffusion alal ST ,Lasyl 59l (10 -2 "::
ol Jadl 5Ll Le o o) LA oIl G s (s plal S aa g
g,_}_.,)'_ul);.ajlc_gl:“.& T 3 ks 985 A 3aal] ]
Slasayl de ) ol 1 alal S Juass b3S 561 BLS
oo Lo nalins §puiall i1 JoR 3301 ol Yl
(Lot (M) oyl BLSL1 1

I A o sfi udn A e o nle 3L Aoy U janie ] 1ils
J&ld@l}@ugljﬂl&cpzj PILA.HleZSQJLSJrZJ
Hsse plal S o sala

rl = /p7 :\/ M')
r, Vo, M,
s Al e G B Ll sall oI ca M, 5 M) Eaas

masodl ole Llansl e Gl 3k

Ty, _\/‘002 _\/Moz
Io, ‘OHZ N[H2

U L sl | ALK TS 5 he s B My 50, 5 T, Eaan

e s
slsa 8 padl SLE anny
<l 2 Mos o sty Lol on il e G gyuagdl o s ssmsell @lsboyl

C oS P sle A el 3 Ll olelw daal << 5

ST Y B I PN [T £ |
531 5.36.5 g/mol ‘paa 5,0l
L e ,welld 117 g/mol Lo ga Y|
D58 Lsisa¥l 5l jLass)

C o sl slS e gyl
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020 -2 JUia
ol Sala USA G € 1 57 il e o o) el
144 g/L (o duus smnnS ¥ 5L BES oL Lale jaladl uds

.BJIJ&&%JJJJQMC).A

(182) o3

o, Sl S I B H ‘oo2

Syl deyos 8 mL/s cdut 1O Py,

Las .32 mL/s Cyum gpungdl L2

31 amsyimeld Ldpalt iy M, - /144 g/L

0, oo il sl | ALSII ol aale 8 ML/s ¥V 0.09 g/L
.32 g/mol (g duuss

I

—H = 16
8 mL/s
r, = 32 mL/s O gouagdl e Hlannl de

021 -2 Jlia

Jaras sode 88 P sl Gaag,anll GlE e e

e slann) 4oy Jare cwal. 2,65 mL/s s 5lade Lannl

Sro Ul gl | A5 s Lale .31 Gk (a4 553 w3 NH,
. 17 g/mol s dus NH; 528 g/mol s d i N,

ry, _ /M—NH3

TV M

2.65 mL/s_ /17 g/mol
r 28 g/mol

NH,

7.0225 _ 17
o 28
1’ = 11.56 (ml/s)’ bl jasIl
Iy = 340 ml/s Loga¥l jle jliantlde o
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SLERYT ey HLaY o Ml 1 -10- 2

Lioae Lia 5 3 oAt o 5L o Gms s s Losie
Omigae by 35l a da o (8 5l ) Hlass] de sy Ol
il Hlansyl Glae 48 4000 01 e 3l e LanaSe nliny
LU U e 3T S e el |l 3 LS g 5]

= le
r t "

e U5 JsY Gl eyl plesi o b 5 £ o caaa
Sosall e uals b 3liy alal S il 98 pan GSans - Al 50

pdanyl

ro_

t2 _\/pz_\/Mz
r, t1 ‘01 M1

c 22 -2 JUs

M58 b Bl A Som sl L e e A
N O | I e Y CION PN e e e R A SN PO [ N VPN
.2 g/mole (g duud a5 aagd] 5L

1 2 Ol Las
r2 tl
t2 — / MZ q SICJ
t, VM, )
20s _ / M,
55 V2 g/mol
4= [ M
2 g/mol
162 e e deans (bl gl
2 g/mol . & :
M, = 32 g/mol

(19-2) (s

gliss Ol 5k e e
san Sl 8.3 g aaas
| fs):u’_m Lags A e
crale 131 3G Ll gall A<
Sl M el gl
canty Lagill Gudt e Lansyl
ol Lale 57 5 S <3 g kil uds
Os il Hle e ol sl S
1313 g/mol (5 dwus Xe

(20-2) Sy yas
Ll wlisia Llansl Jle

olodss o— S ey

 ssball gt oyl
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Jlael Loy wuils l:q%um,&;;dlgljmlb_}_ﬂj:q S5

o psh ol 3T ol LT o AT clalad Pl als L o

Ty spendil Bagae ¥ das wija al e Lok A

Lol s e et Lkl Laladl e ol o o gl

o wlbis il e sae P e L pall] sleslaadl

e gl G| cadia g

paa Ols cmliniadl e 5aaS sae (e (sS85 a1 1 - 1
iy il aaaldly L Jae dlaal oSy b Loy all
B wlisaldl G Jeads S Lalaall o) ol 30

boshan s Lt giie g o o SHa Ula (3 5L wlinsa -2
wlods Ll po pabali sda LS a3 2y danlie,
Ll sdadl ele sl o saan s 50l

DL elo e G S T CilaS aa g Y -3

ol slesbattl e o3l 3G eating il baall o) — 4
Lmsias il clell Ol jan e Gl 3o Lhaas

Coa Loy Jars Gl alias ¢y 56 loyad ol =5
SEEIT RTINS PPN | PRy S RN W LA WRCH LR e |

Ualaadl 51 w1 il 58 padas il 5L le 3l
Liaall g3l adl da o e Cigylll JS caas ol Yl Laladl
G A G ssay ¥ daaall by Ul LG
Ul e osmns ason oo WSsha 3 olas ol ! gl
o Linae gyl 5 bii Helan Lulliall Aladl ol 5 Uil
sbed e w1l 1) b eddl 53 ) pad | el o
S (R &N [ RO [ N Y | Il 9N |

ROSUVCINEQUINN I PR e S J E PYTIWORRY
(oinis 05 Lol 138 5) ol Sl LS pall Tyl el 3
laay (Liblsll bogall sie
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S aa s IL 3 50 gas o g3l ity Ml anall 51— 1 i

: ? : 122) a3

o) 5l 150 Josan oS ¥ la Y s Ldlad | L ganall i L L el 5

| sie ( dagially ulyadl cla

) Wolall ol ells G,k ol

wlosad 5S GLI wliosa G Q] g58] wga s ¥ - 2 ¢ 13l s illiall ol Yol ol sl
Sl a3l Lad ¥ 5 il (553 Lt Lad 50|

iobin sl il A1 36T Jyatis ol s Lpadas e _ s
ke Tliall ol gl 5ol 53 b IS0 Gl 1ia oy .L"l[le g 3
Ll e B3 480 ot Lo Jseanll Tuiadall ol il _— g j""ll'l_I!::

s onSadl g baadl Gaslan 53 ) padl Ea o 30l 5o ala 3 = St

Sl iy dajall Halklf[13 - 2 : e Y
0sS3 Ll wlise U sall Bl okl ik SRR F oo
Llle 3 l,adl Zaj0 550 Leaiey ilsie € a Ulay ]Jin

Lols B pas pans S e sga IS Ol padas Laall o J }:Lﬁ
Ll | <
Ools Bl adl da yu (AR stey gAY wlinyall A0S Y p* & F_‘
2

rsrall Won ety U3 30601 wliusal LS all Gl

ST ol S Rkt o 1 Jsemsll ey by 2 20 ) ::uﬁJ',
Sl wlosa daa Sl ad Lliadls Sl (A1 Jsans (pam Ll
G i all B0 IR e SASLE AT Lpday G paan OB ebel) ks ol oo
B3 loaialsy paall glali I o3 kiall 5405 5 pentd
dales (A1 5601 Jyaty aaadl aslis s kil
il A1 U Lt J i (il il 55 a1 o o
(Critical Tempreture) da ,adl & )l jadl 4o sus Glocas odlel o3
da jo B yan Sy aude g (Critical Pressure) ¢ yadl b all
DS ¥ el sl ells Ll Le da yall 5 ) 5a ]
Liall sl Lo s 1 L el €555 a0 3L o
Liall Gl 4 et 5Sans goadl hicadl Lol canle bl
Jsais (S Eayall 55l pall & s 3 3L e alaslias o 3pl]
aaall ey AL et s g eelld ) Blayl il )
o dal g Jse paaa Gl B i Critical Volume ¢ , I
ol liall g Ta adl Ll padl Aa Lall 3 50l
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col Yl e saad da el L gaaldl
ol ST e aad Ea a3 1Al el s R

(atm) goall biall | (°C) dapall 8,5al da S
2.26 - 267.9 poalea
12.8 - 239.9 g yish
alas Ja 33.5 - 147 Ay
L?_ﬂ e : C_'Jl—..\-l.uJ:iJS.II )
QI‘}Li_II .o I 'Q.c\,l 50-1 - 118.4 u:A-A-uSJI
Es Ly bl 50.1 +31 OsnlSI syl
Ll R PR ?
1 e AT
PR YPA] I RO IN [y I Sl B Basl14 - 2
_):\SYI Qu.a.uJ:\_)s.”J 4J$|d . . . : . .
“;’IJJJI:‘ 4 Lefaasl d\A‘)J_!) (4—2 LJS.u.;) dla_n BEEN L.?_Q LJ—'L&-U B W u' l_aJJl |J|
Loy Dewar Flasks g0 poead | 5uBS Jled | sl ja paas aan Lala o (LB 3 ) A
S 55%1 HIL*J-' Sl obe Bl Saadl of Ly s LSLELS 485d | 5oad ! |
e e N T ol NIV . “ (e . .
Loy ap 1892 ale o o3 0L il Sandl g ola ol e 3505 5o S
Lelmay  oloaadl a3 oL ALIL s Gaadl Hlan ae s Lty ae pabiat il 5ol

wffﬂ'wﬁ@a&'ﬁ s oAl Loa ) Gaalh 488% G wlingall sia o,
r..\A_u.u_J s dJ)A_A_l .. . - . “ . - -
So ] mlegpteall il SEEIG | WP SL BN [ [ | Y S L PR B | N ) i P PN
el g U1 g oAl el A ALl eus Lanay (Evaporation)
G Jaadl; faa dandd Ll mj‘/LJa.s.uAH._uL;}.llE.JL;IIJ_'QQLS_J}:,@;;J.(Condensation)
I () Ly SR N

el ¢ “ . - SNIRE el
u_'e*'* il le . La Al M&wéwmw J—QE—AA:“JJJ_\J
JOCCORPWAIR LI - | b 4as,mn Sas il g (JSlald ( Vapour Pressure) (s Lol

s Lol AT 5 L Oyl Uls b o Al Sl Slosa 4anns il baall
e sl LALRTE S <

A i ol sigld

By el il e A<

Yoo bl Ulsdl 3

e 5 L okl Sla

42 gl
olisa Hdas ¢ saiall LY 3
Saieaill wie oL 3y gl

- (sma)
Sl sl e A i
e oLyl Al liadl oLyl

( 4,55 ) RO |
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— e EEE T 5
LSl Gl 3 50l AT 550 adl Ea 0 30l o3 ﬁ \.)
038 Sy wilanidl 553 JI8% 3ulosll sday (JSledl wlnyal VWUV OO ESa Ty el
APl mls Huas Al sl sadl sae slojad w5l
ol gl aall 3l 5 A1 g0 Las 4553 521 5l

sl liall o Jaleall g il il g dwty Losie
A bl plale a5 ol dale 5 HLLUL Ta JSlad! la
é—é Fladl Hlan bis Lasie gt Al Ll padl da 50l
” L ssadl sl
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LN R W
GUSH Llgs Joloa o el aaly Aseadl aay b Ll o<l QIR e s Tl

smaatl o anll gual 3062
rade Jelds G Guag,anddl Sle
el slS yuagd] Jaela pe il
b 358 H, 53L& e 45 mL pon oo
L caaty 25°C 3,0 s daus cLodl

elall L“;JIAA__H Lbaall S 131,754 Torr
sedl 3 olall Ul osaldl baal)
s2 25°C Lon (Ll Gl b
‘_f:‘JIHZ Sl &Y s vae un] 23.8 Torr
cloandleia 8 lgaen o5

%78 Lo gsian ol il e bul2[72
DSl Jse %225 G s s
Lodall S bl o) cle 13
U dsadl el ual 112 atm
OsSe S Foadl baall sale 5. (95
NN PR SR

e oo Joae ,sLall sl 5i5al 82

de yw Juro Lo bhian g3 )l ja daj0 e
SO L PR TN
B VI R PR | PN
Pliadl Ol gad ] 551192

1.6 g/L 4al5< 33&9;;&;,_0@33@—1
;)_qgl.680.2 mmHg Lis 26°C ia u
C sl o LYl ol Yl

SF,.—s CO,-a» CH -o CH, -]
s2 He 3Ll Jdgadl anall — 2
) tahe 514 L/mol
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Syaan) Blaw doas Lkl 1.2
ile 05 Lo Jluis ana ol (Glaayl
WU PATIRNECIT IR EUI o
ablin Caalgll bhaall sa Le .1 atm
57 mL <ana mowadd madell lia e
el s ey dbosl Jas
S ae el sl sl Sl g i)
(anls 5le e

50 L aana psabaells e lo o5l 22
bixn ciany 25°C 3,0 a 4da 0 aie
Leldsjl wany G olldl ana Le 1.08 atm
0.885 atm baall s moias g sius I
. 10°C 3,4l jadl da ju g

ST b8 el 5L (e s 3.2
ia,an 200 mL s 503 Leaa Jiis SF,
—ual . 570 atm bkiasg 27°C 3
. (STP) H_“‘_._gl_“._“q_IIJ‘DJa_IIg_'qu_QA.A
sle e 5 gm:\‘:é_“\JlﬁA.AJIﬂl_o 4.2
aidl oK ual ) CH) Gulin¥l
at 5 50°C da (il S WY
¢ 740 Torr ki

o e HLe e 37 g dads 5.2
0.184 g aliiy il amall Luiy 25°C
weat 9 17°C da Has G ol 5B O
Ll gl A Coual baall uds
¢ sl
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Jaas Y ol e ol e g sian il =7
baoxs la i1 L aana Jelan Lagia,
JEXPERURY LINIES]
gJSJI.Ia_s.J.AJlaJi—‘I
LMIQ_QIA&JL_Q‘;IS_IIL_;_‘.A_II—%
AT ol Jall Lt sl
Gl see -

Ladls gsadl baadl — o

O Liaas ASS ana o) caale 13— 8
Ola 39°C da ju wae 117 am® (g dws HLE
{da o aie 213 cm’ b SBd) ana
D3l

39°C -1

78°C — o

395°C — o

295°C — o

20 L o,u3 Lean Jidy uas 5l — 9
38 mmHg ki sic g 760 mmHg sic
to 548 Laaa Jado <ala

10 L-1

20 L- o

40 L— o

400 L — o
QJSf@YIJjJJAJI&_ABAAIJ&’_’q—IO
Loan Sunsoingdl 3G e 2 g 35S
: =S|

1 atm L 0°C — |

380 mmHg Loy 273°C — o

120 mmHg ki §273°C — a

700 mmHg ki 17°C — o

0.25 atm Lias 3 25°C 3 )l a dayu — |
0.50 atm ks 0°C 3 ) jo da ju —
1.00 atm ks 5 300°C 3 ) a da o0 —a
0.50 atm ki §40°C 3 ) ja da o — 0

Lo o OS5 Bl padl da jo pudh cas =3
td Gdws O, Hle ,Lann

He L& 4e o JUiaT 4 -1

He jLé de o JUiaf 2.08 ——

He 3L de you JUial 035 —a

He L& 4 pou JUik] 0.125 — &

224 Ldaas AllHe jle oY g aae 1 -4
LY atm ki §30°C 3, ja 4o ju wie
0.11 mol — i

1.00 mol —

0.90 mol — a

1.11 mol — .

da ;03430 mL s jluds Laaa Hle Jodny =5
l3la 754.2 Torr laus coat g 28.2°C 3, A
Lalie 501 bass La 20°C 1 56T o 0
t 5o Torr AL

534.9 Torr — |

733.7 Torr —

775.3 Torr — a

842.3 Torr — o

ade Jobd 55508 Boahs Sy = 6
baall jus -

NSRS S

3ol adl wla 53 e Gas (sa0 —

fan Ladntall b gaall — o
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aliae o laen ol adl oSl ol -3
baally 3,l,all dan e bogyddl
S Laaie Ll LSy LSyl
Salell Liln al A8l ¥la el 655

g S L“5_\1 st Jaas
Lilae Jolatie G g andl 32 5 5o ST
wlde e sa cihle Lile (g 5ias 14.2
3l da e aiey 45 atm ki coal
o sa bl sia eS8 13 20°C
Jals ol ] bas a5 50 Jo ! e
Jo 8, a da ;oo 4.8 atm ) <ulall

(bl 2 ully)
biancoan paa Sl ole e e 152
68°C Al 21°C (o eias 0.97 atm

é@lm.’l%lgﬂ_}uﬁéém

atm oo o
S 66°C 3yl ya da ;0 50.85 atm L
050 Lewie 94 mL  JI Gl saany
da g 0.6 atm aale blioll Laall

. 25°C 34 yall
CO, wlje &dd 4o bl 172
Lis, O, 289 mmHg Sia baas
o bisy N g 342 mmHg et
Lodall JSH s Al gals 122 mmHg

el 3 3le USI dpaldl S
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3.1 Jubad ey (X) Hle yans — 1
s el ple slansh de s Huly
obs 1« 19 g/mole (gbes Ll 5ol
- s (X) 5Gd L yan1 L el | ALK
4 g/mol — i

2 g/mol —

6 g/mol — a

10 g/mol — s

s e wbal pdl CLojle 45 Lo 10.2
BJIP@)JL:IOLL@QIJA&;_A
ok Lale 3.05 atm ki casy 27°C
-35.5 g/mol (g st ] 4,41 U<
LealnS e Lol ol goll AT Lo 1122
0.961 atmbincat]l Lligaaa 125 g
L27°C 3l a dayu dhe g

250 L e gs5ia s5a sbo sl 5510122
bin oiany 22°C aie agalagll 5l
Ol Tia ana 035, 740 mmHg
Lesie sadiny dsadl Skl s
¢ 0475 atm biny 400 L dann Ja
o Lol da pa gl wias
Loyl s 132

anl 8 elhaljuy da 0 coad 13 - ]
s a5 el auad cieall ALl
b elial o Ul Jals sl wds p o
Ll ol Us 1l

e e lsgd] e Gyt e 131 =2
s clinl b Llas £ saiadl SLLY
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Chemical Equations and Calculations

ol Gle 1ol LI sSs Jad! i dulyd oo clgnVl as

ddleasd) dolzoll pogde ) Jogi

lgall b Gl Ju5 I 9oyl Cindss diiluesSdl Aolmel]
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i
o

fom o Lol o Gl Lol isloall o lbaall
-l 1 Jelandl s s s thelat ol el h oca s
LSt Talia ol sadl Les Jelans a1 il Lka e
anl e m3hbe Slaie ) daslill slgall a8 Cloa o
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. eladl s 1.75 mol — |
el S aala e 14.8 mol - o

68


https://derasaty.net/

34 g NH,

28 gN,
28g N+6 gH, =34 ¢ Cdlelai ol al gl JASTE gans

el 3 13 =N I NH, 158 &y T

34 gNH, s ol lal gad | 218

WSt ban 55508 ae 3855 132 g daslall]

(L)oo Joe ool Baa s 0 5L paas (e ol Sy
¢ (em’) Casls et gl (mL) alls
3LH,

ILN,

(2-3) (mes
SLe e ¥ e O ans il

o aal S S5 sY) Jeadd ] 8 Ll Lide o LaS
275 moly & s AUl anaS g 55 sdse ol SRl ds Tl e S

(STP) Localadl) s gyad) cons juld] JJ)EJI - wu_o ")U_H : . ’ =1“|:\9 “4* L:Cq_l|
- S o5 Gadany (STP) Ll

V(L) =n (mol ) x 22.4 ( n];Ol )

:N2< 3 < -

Vi =1 (mal)x 224 qul):zzAL
:H2<~ < .
L

Vi = 3 (mol ) x 224 ( T

)=67.2L

V., = 2(mal)x224( ﬁi{{):44.8 L
3 |
224 L N2+ 67.2 LH2=89.6L
sl i SGUS AT s el g sl | el ]

69


https://derasaty.net/

s ¥l ose Gl 1-4-3

s delans 3ule LY Uggaall oY sl sue Olwa (Say
doslas g al 3ole Yo due po Jelandl dulas g_q?té_?l_'
oY gadl sae Lawad g 0 Do) sad ] LAlLia ST ddulaadl P
:ESJL_AL%;LJ|JHJ\9‘}‘9_¢J|J_:L§LJ|UJLLAQ_0C):\SJLAJJ

U}@%&JI BJ[A.-II&;JYJ—A Jddc
thMJ|ZALAJ|¢:Y&A KRYS

P S Jelanld

2Na, +2H,0, —— 2NaOH  + H,

Na ;e 0.145 mol Jelas o dasldl H) ¥ 50 vae 0 1 Cun
NaOH (4+0.75 mol ;o o5 4 PUITH O =¥ g0 sue ©

0.75 molNaOH 5  0.145 molNa : eslaell

mol H,O 9 mol H,  : Jsgaall
P ot Jolas — [
‘mol Na — mol H,
1 mol H,
2 mol Na
i Na 4o 0.145 mol Jelds 4o dasldl H) oY 50 e
=0.145 m&l\Na X ﬂ: 0.072 mol H
2 mol Na :
o J—..' 9A_U | d_oL’_o <
mol H,0 ——mol NaOH
2mol H,O
2 mol NaOH
s 453 NaOH (4 0.75mol 40 S5 4 PUITH O Y g0 suc
—0.75 molNaOH x 2P HO s ol O
2 molNaOH :

‘C'J:\J‘y.a“uJ_:;LA_”J_JJaA_Ad.:LﬂA
S Hoaa Al g el Jelds
5 ble ULy o sl

70



https://derasaty.net/

(3-3) bz
:‘:S;.S(IJ_:LA_“\_II

4Al  +30, . — 2ALO,
P poseiad Yl wnsU Jeldnd] Jhay
sl o Ak 0SS sl
Sloadul e paial¥l a5 Al
ST
Baal g JS et wlEde &S Sl -
R Y DR VUL ST R PE
Aubaadl 3
Lo Ul Al =Y 50 sae unl —“‘T,
ALO, ;e 3.7mol (p <l
LUl O, =¥ 5e vie Counl — &

Al o 14.8mol awe Jelinll

71

O alad | JEIT Jeland il 53 0 gus e | 5S04 S50
L)

2Na 0T Cl, § ——" 2NaCl ©
Yelas | 5I<I1 50 3.4 mol Jelis oo 2aslall NaCl ¥ go sue Ls
(N

3.4 mol Cl, b sl

mol NaCl  : Jsgaoll

mol Cl, ——3 mol NaCl

2 mol NaCl
1 mol Cl2

s sbess NaCl ¥ 50 sae
= 3.4 molClL x 2mol NaCl _ g g mql NaCl

1 mol ClL
13 -3 Jls
LY g | ol ] o s geall (o 4.8 mol Jelas

4Na o) + O2 ©

—>2Na O

)
4.8 mol Na D pslaal
mol Na,O  : J sgaall

D Jogandl Jolas

mol Na ——3 mol Na O

2 mol Na O
4 mol Na

(s g 2 saa el l 0 4.8 Mol Jelds (s 13l INa,O ¥ 5o aue

= 4.8 molNa x 20 N30 _5 4 1ol Na,0

4 mol Na


https://derasaty.net/

alsll S olea: 2 -4 -3

ip kA w0 Gk I plias
:quw 3 g Al

Ualaoll g_q?ujb_o Lg_lL_XSgSJI Soladl ¥ g0 sae Couns
o ¥ 5 gad | LAISS i (e elldgc A Bulad | Ll 2y
claad SV G Godas o5 pualiall 4,01 oS J gaa

D Y ge sue
m (g)

n (mol) :m

¥ gl Loy x Sulall Lo slaall =¥ gall = sulall =¥ 5o

Lol gall oranll
A =Y ge sae ——— B ¥ e sue
A_IH_}JJ.QJIRJ;S_IIT lBJ@yJI&J;SJI
A W< B =<
i [ 5okl

Lg_"\.llsg_;l_‘.uau_cd-lAJBzdl_o_u UJ.@A._AJ|2|“«<||L.....-\\
L el 5Y 50 sae oo s Ll J3SUT san e ¥ ol Tl gl
P RN S B | SN PSR SR S AN | R

m (g)=n (mol)x M (g/mol)

D ddaadls

Gkt cally I ¥l Bhall Gauks e clianwd] oSay - 1
sae Uolaall 3 pslaall SIS 1315 alee Ll §okall
LaliS e Yoo suladl @Y g

Jsenad | LS 130 LT 3 gl il Gkt e sLiiiand | S —2
LnnS ] g 3ulad ] Y o sae dolasll =

72


https://derasaty.net/

C.H,, 0o 500 g 3 oo 1aililICO, wlal i sie Cavunl

A
2CH, ,+250, ,—AB , 16CO, , + 18HO
4-3) (pyad . —_
(4) 500 g (5 das CH, AU5S : p glaall

PR IVESR N U R Qg L gy JEPN

< i - 16 mol CO .
Y Usbaadl Coea Gan & Y 2 = oY gl i

2 mol CH

C52(1)+302(g) e COz(g)-i-ZS/Oz(g)
e @SL IS e 0SS Yo oS
¢ 0, - 480 gJelis CO, wlal e sue 1 ggaall

Jsin e CH., &l gall ASKHT ¥l oyt 91 Bbad]
RNENTEIRATINER]

M(CH,)=(8 x12) + (18 x1) =114 g/mol

8 18
- ‘_;SYI[)\}-’L:UIé—J—}JQ—“‘-}Cngg‘;‘Yy JMW‘;::
m (g)
1) =
1 n (mol) M (g/mol)
500
mol C.H,, n(mol)= =4.39 mol CH
114 g/mol
l Jelas e dasldl CO, =¥ se ae Coany 0] 3 kAl
mol CO, P osalal) 3oty g CH o e 4.39 mol
l Odolall oY gadl sue s x CH ;¥ g0 sue = CO, ¥ g0
16 mol CO
n(mol)=4.39 molCH _x 2 —35.12 mol
g CO, ( ) TCH, 2 mol ' CH,, 3512 mol €O,

Jsia oe CO, I Al gall ASSIT ¥ g oruns (AAIG T 5 gbaad]
Lol Ju<l|

M(CO,)=(1x12)+(2x16)=44 g/mol
Ol Bk 50 CO, UK uns o8

m (g)=n (mol)x M (g/mol)

m (g)=3512molCO, x 44—°__ = 1545 g CO,

mGl\QOZ
73


https://derasaty.net/

) ol ) pdien g Blemulled ) U] g o
n g oYl el g GaawS @Y1 ae NO, Jelas daanis () 5S0
- S Jelanl]

4 NO2 (g)+ O2 ® +2 HZO ) —_—1 HNO3 (aq)

LoaS go NO, (e 1500 g Jelds (o 2a3LIHNO, LS ol
) ;LaJlJMJYl o QLS

1500 g (s seus NO, dU5S NJ_,_A_II
4 mol HNO3
4 mol NO,

HNO, 4L ¢ sqaall

Jsia oo NO, J Ll gall AU ¥ gf oy ¢ d ¥ Bball
pealiall L ,al1 Ju<l

M(NO,)=(1 x14) +(2x 16 ) =46 g/mol

P L e O e

n (mol) :&
M (g/mol)
n (mol ) :& = 32.6 mol NO,
46 g/mol

e Uelinall HNO, «¥so asae st (0l 3skall
¥ 50 HNO, = =¥ 50 0ae NO, x iulald =¥ sadl sue L

n(mol ) =32.6 molNO, x £ MO HNO,_ 5, & 1 o,

4 mEl\NO2

(63 g/mol)@ﬂldﬁwHNO3MMuule|
ZUJY|%34JYJAJ¢:J

m ( g)=32.6 mol. HNO, x 63 = 2054 g HNO,

g
mol"HNO,

(5-3) oS

Jelis o Laelin pandll yuaa,
Syl A5 p s ST wli
LS O3 A aaddls sl
Y Uslaad) Coea

2Ca,(PO,), + 6Si0, + 10C A
6CaSiO, + 10CO + P,

e sun

Jelas o Laslall P, bl 4@ sae <
Ca,(PO,), = 1.0 mol

Jelds e Ll Py ¥ 5o i s

Ca,(PO,), &= 620 g

mol NO,

mol HNO

g HNO,

74


https://derasaty.net/

(6=3) L L Y Ualaad | s
oo CH, ol 3lé juaa - :
R A
Pl I as IS 1 elad ! Ll 2KCIO3(5)_> 2KC1(S) + 302(g)
oy Uoslaoad ) wa CaC
= 5 2 . |
CH,, + Ca(OH), 1.65 g (s s KCIO, UsS—1: aslasll
P 3 mol O,
sl sl el e A _—
= T > dfm ! 2 mol KCIO,
CaC, =52 gJelas oy O, =¥ 5o sae 1J sgaall
Jelasll s pUI CaC, =¥ go wie fs

= oY gadl sae Ly -2

H,0 ;o 468 g o

Jsin e KCIO, Ll gall AU Y o) oy ¥ B bl

Ll Jasd|

M (KCIO,) = (1 x39) + (1x 35.5) + (3x16)

= 122.5 g/mol

Ol 3k 06 KCIO, Y g0 vae untaf

m (g)
M (g/mol)

n (mol) =

1.65 (g)

I =
r (mol) 122.50 (g/mol)

=0.013 mol KClO3

sl byl S ET TR

uylAJl&:\AJalu_AOZQYJAJJ&Mm_aDJ|BJJQAJ|

<Y se dae O, = =¥ 50 3ae KCIO, x ¥ sadl sue Locs

3mol O
n(mol): 0.013 m KCIOSX mort,

=0.02 mol O
2 mol KCIO, ’

75


https://derasaty.net/

éLLU dauall delaitl 3l 3 -4 -3
ade G et Biadhas & gy el Jelandl Ualas oL Lisle
9 LS cdlelaniall ul sald =¥ gadl sae g dasladl ol sall =¥ sall

L SY 1 Jelan]

N2 (g)+3H2(g) —— 2 NH3 (g)

H2 4 3Imol I N2 ;s 11mol Loty Juany Jelonll 4l
I1lmol bila, Jelanll ¢l al anas . NH3 e 21mol (4o S5
JolS Ui pdelans unaladl gl H2 e 31mol ae N2 (4
s (A Alas Jelandl o8 de gun gall Lagni¥ g0 s Y
Jelandl fe miin 50 0 ) smad | S laanSI T Uabaad | o3 LagnY 5

.NH"3;)_¢21mol
ro 21mol Sis (N2 (yo 3 ,uuS LuaS g o Jelasdl g 5al 131 Ll
O 3lmol po ks Jelany N2 5 11mol gl « H2 ;e 31mol
e N2 e 1lmol 8.5y Levay « NH3 4 21mol iy H2
Jay Jelany ¥ ¥ 3,08 LS 650 N2 la eldad Jeldnis

GY bl soaaall delinall sulalls H2 eus Loiwy Jols S50

ualJcLﬁJlg;q?u&‘a}aJluquugldJJLSJS.&f&cLﬁf
Cdanld) 3ulad | Y g0 sue

PV el el Baaa ol Aelatiall Bulad | Gyanats <oy
JS ¥ se sae A1 daslll 3ulad ) oY g sae ol Couny — |
.@MIUAMI&%MI&L:MIJI}JIQAZJLA
BJuJSngaugj%nganQ_a@JSy@—y
C D g sed Sl a S Aslaad | Cocan g ddelianisg
bl 3albad ) ¥ 50 4o sae J3I gJa.a_*. g;JI daledl — o
bl BJ\'\A”H.J_:IA'\A”B..\L,QJlL}_ﬁQJS:\_..u

O 21mol ps g aie odlel Jelanll e il hall sia §alanl
. H2 (5% 31mol ps N2

Pdelandl dolas cowa N2 I NH3 ¥ g0 sae Loy —
21mol NH3
“11mol N2
140 g5 sad | Jeland ) Uulas Coan H2 ) NH3 ¥ 50 sae Loy
21mol NH3
31mol H2

A< ol Lo Hle e 4__.':
S e

lewsS Lise¥l el Jloatal
O sl pate Ol 31 am 9550
sad b palan LYl sia

REFEIN]

76


https://derasaty.net/

(7-3) e yes

O MEN, e sniiall w55 uday
Sl e ppaniaall Jelis
s Uslaedl Coun

3 Mg, + N, ——= > MgN,
040 mol i Jelaill | al vie
85l o 50 5 Mg (40 6.0 mol a1 N,
i aiecs JRES) (lln g S P
Lsa ¥l ual o 3a% ol sall e bnld
s anyl

Mg 1.0 mol 5 MgN, 4.0 mol — i
N, 2.0 mol 3 MgN, 2.0 mol -
N, 3.0 mol 3 MgN

2 6.0 mol — =

HleGEN

mol Ti —— mol TiCl,

mol Cl, — mol TiCl,

77

HZJNZ&JMFJAJlgDYJAJlAM&HMl%@—

ZmSI\NZ X_z._.n_}.?.l__N._I:I.ﬁ_ 4 mol NH

1 mo
3moﬁ\I<I 2molNH
3 mSI\H
A:JJ_WQ_QLJ_EIH”J_:L&LQ_AHA.JI;JINH3QYJ.QJJ.cQILA__.—A.
dUelanall doladl s pam g 0agdla 14 N, Jelas oo dasladl
.l_)_'.y‘zllcgu_l PR

:g;yIJ;LA:‘_IIQ'AJ:_‘qI

=2 mol NH,

Ti . + 2Cl
(s) 2(g)
o3l e 3.2 mol 5 Ti assliaill e 1.8 mol ¢ 50 alle 1308
¢ =l BJJ;AJI&LA_“\_A_IIBJLA—IIL;&LQ.CIZ

2(*\9.|.s.aJ|

1.8 mOILg‘gLA.u.STiQyJAJA.C—I

3.2 mol (¢ dusi Cl, =¥ g0 sue —2

b s

TiCl, milall soaaall delatiall 3oladl

L molTiCL | lisit 2 Ti _IITICL, =¥y sie s Tl

— TiCl,,

1 mol Ti

1 molTiCl4
—_ Jelanl u_’ququlTiCl4 <Y go dae S el
2 mol Cl2 -
Ti Jelas o daslodl TiCl, &Y so sae

1 mol TiCl .

1.8 mobTi x = 1.8 mol TiCl,

1 mol Ti
ClL Jelas oo 4aslall TiCl, &Y so e
1 mol TiCl
3.2 mbl\Cl2 X *—1.6mol TiCl,

2 msl\Cl2

J3ICL oye 3.2 mol Jelis oo 2aslall TICL, ¥ 5o sie o Lo
daladl ACL 3uladlaTi e 1.8 mol Jelas o dasladl ells 4e
bl Suaaall dlelanal


https://derasaty.net/

L LY Ualaall

2Na(s)+C12(g) > 2NaCl(S)

11.2 mol Jelas wic ¢ milall duaaall delanall 3uladl Lo — ]
.Cl, & 3.2 mol as Na s

sl NaCl &Y se sae Cranl — o

o sbaal

112 mol g dusNa =¥ go sae —1

3.2 mol (g sz Cl, =¥ 50 e —2

b s

NaCl gslall 3oaaoll delanall suladl -1
4ol NaCl &Y g0 sae =2

2 mol NaCl
—LJ_cl_’q;Lllu_’qNaLglNaCl I PPN SV |

2 mol Na

2 mol NaCl y |5+11 &l _11NaCl ¥ 50 sie Spos et

1 mol Cl2

Na y» 11.2 mol s 4asludl NaCl ¥ g0 sae— |

2 mol NaCl
11.2 mokNa x = 11.2 mol NaCl
2 mEl\Na

Cl, e 3.2 mol (4o dasladl NaCl ¥ g sae

3.2 mol Cl, x 2 mol NaCl _ 6.4 mol NaCl
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m (g) = 0.25 (mol) x 56 (g /mol) =14 gCaO
1aall) Aasall msladl
2 () St bl
s Al sl

=93.6%

el L sheadl Lo

13.1g
14.0g

% CaO = x 100%
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0.025 g s doous

(14-3) 0o yas
oo waall e 731g Jelin
el 55lS 55uagdl aela (e 0.3 mol
I - U0 PN R SN |

Fe , +2HCl s FeCl,
u:‘%JJ-‘:‘-éJIUL“b‘ JM%'—l
Al
2y Lytoll Lol sun = 2
il Ll IS 131 a5 agd!
0.22 g (s duus

84


https://derasaty.net/

GG Jnsll Uil
SUSH Glgs Jolaa o8 elld paly ocl pany o5 LOUITST 4o o)l wiedialdl,

=l 3JJA—AJIHJ_C[JZ:\_A_IIZJLA_IIL3_¢L4_¢|
Mg 5 g s HCl6 g Jelas aie

Aasldl MgClL Y 5o sae e —

. (STP) s =lll H) aan e —a

- anldIMgCL S Caal —

d)la dapn tie i H ana e -2

. 2.5 atm Lius 337 °C

S ¥l e dlelany fulnn¥) (5 ,5545.3
NIV SISV S P LS P S [
sy doslaad!

ZCsz(g) + SOz(g)—A> 4C02(g) + 2H20(g)
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265.8 g (g duus Lilad dainall «iliS cuils
Sy SLE e 500 g Jelany 33

Fe,0,, + 3CO ——> 2Fe

O3 AT (e LS e 1 IO, 0y 5
$i0,, +3C,, —> SiC, +2C0,,
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CaO(S)JrCOZ(g) —> CaCo,
13.8 g oo CaO (o 144 g ‘:;_QL:\.A_.}S INES
lin pan Jelandl clgnnl aany (CO, (s
soladl ua ol . CaCO, 4= 194 ¢ L;_.L“;.a_}S.JI
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KRV ‘L.:Al_‘l_ll Jelandl gJ 10.3
Jelds sie w3l JS e daalad) wbal il
Fels Ui slhal wlaesl
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SI Units and Conversion Factors

Jasaill Jolse g Slas sl (1) Jsaal

Jsk!l (Length)  SI Unit: meter (m) il

< (Mass) SI Unit: kilogram (kg)

1 E_ogmﬁoxgv =1000 BmSABv
1 mile = 1.61 kilometer Cﬁbv

1 BQQ.AEVHSQ centimeter AnBv

1 kilogram =1000 grams (1 kg = 1000 g)
1 amu( i3S g) = 1.66x107 kg

amu (4,3 5K Bua )

o3 (Time) SI Unit: second (s)

asall (Volume) SI Unit: cubic meter <aSali(m?) il

1 hour Arv = 60 minutes ABEV
1 hour ?VH 3600 seconds Amv

1 liter AE = 10~ meter? ABJ
1 :825 =1000 BEWEQABE
1 ES.AEH 1000 centimeter? Aanv

1 milliliter ABS =1centimeter? Ansﬂv

&Lkl (Energy) SI Unit : Joule(])

1 Joule (J)=1kg.m?/s* (exact)
1 calorie (cal)=4.184 Joules (])

basll (Pressure)  SI Unit: Pascal (Pa)

8,1 all da 9 (Temperature) SI Unit: Kelvin (K)

T Kelvin(K) =t Celsius (C) +273

F Fahrenheit = 9
5

x t Celsius AOV +32

1 atmosphere (atm) = 101.325 Pascal (Pa)
1 atmosphere(atm) =760 mm Hg = 760 Torr
1 mmHg =1 Torr
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Oher Symbols and abbreviations

(Loalall &l yeaiad))

o alpha particals (L) 35lss) h  hour (Lelw) mL milliter (volume) (o) Salls

B beta particals (L 35Ly) ] Joule(energy)(Lsls dux 5 )J s> mm millimeter (length) (Jsb) Sels
Yy .gamma rays (LK Lil) K Kelvin (temperature) ( 3, ) mole (amount) (eS)J s

atomic mass unit (amu) (L3 4SS 3aa ) kg kilogram (mass) (asS) alye oS (mp) melting point Slgan) sy
(aq) aqueous solution ( e J =) kPa kilopascal (pressure) (i) JKubs 51< n° neutron O 90 50

(atm) atmosphere (pressure)(lids 3ua 5) L liter (volume) ana) 5l n number of moles oY sl sae

bp boiling point( ;Lulall i) () liquid (Jslw) n  principal quantum number e’y 4l sae
°c degree Celsius (temperature)(< ; ia,0) | M molar mass & gl 45 P pressure Liax

C Speed of light in vacunm (+ gl e you) m  meter (length) ( Jsb) e p* proton O gy
cm centimeter (lenght)(J st/ 8ua 5 y5aiii) [m mass < Pa pascal (pressure) bais JKLb

E energy(dalll) V. volume aaa R ideal gas constant ALl 5L ens
e electron( ¢ 5 ,2<1l) t,, half-life time aaill joe e} s second Lol

g gram (mass)( LIl 3ua 5) al 52 T  temperature 3 | ja da 4o (s) solid ol

(8) gas (5Le) o

Standard Temperature and Pressure L.uldll s 5,11

SI international System of Units o laa gl 1 gull allasll

146


https://derasaty.net/

LG_UZ\S JIJ.“.'J a..:s‘)d.” LAJIJ.“.'J LA}JAJJ J.c.al_\a.”

dae saall ~ Jac saal] .

TECI I PR el I TR 3l i e
254 99 Es Einsteinium | 227 89 Ac Actinium
167 68 Er Erbium| 27 13 Al Aluminium
152 63 Eu Europium | 243 95 Am Americium
253 100 Fm Fermium | 122 51 Sb Antimony

19 9 F Fluorine 40 18 Ar Argon
223 87 Fr Francium 75 33 As Arsenic
157 64 Gd Gadolinium | 210 85 At Astatine

70 31 Ga Gallium| 137 56 Ba Barium

53 32 Ge Germanium | 247 97 Bk Berkelium
197 79 Au Gold 9 4 Be Beryllium
178 72 Hf Hafnium | 209 83 Bi Bismuth

4 2 He Helium 11 5 B Boron
165 67 Ho Holmium | 80 35 Br Bromine
1 1 H Hydrogen| 112 48 Cd Cadmium
115 49 In Indium| 40 20 Ca Calcium
127 53 I lodine | 249 98 Cf Californium
192 77 Ir [ridium 12 6 C Carbon

56 26 Fe Iron| 140 58 Ce Cerium

84 36 Kr Krypton| 133 55 Cs Cesium
139 57 La Lanthanum| 35 17 Cl Chlorine
259 103 Lr Lawrencium 52 24 Cr Chromium
207 82 Pb Lead| 59 27 Co Cobalt

7 3 Li Lithium| 63 29 Cu Copper
175 71 Lu Lutetium | 245 96 Cm Curium
24 12 Mg Magnesium | 163 66 Dy Dysperosium
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l.g:\.tss .sla:.lj ‘.{:l‘)d-” udld.cl\g LA}JAJJ J.o.aL\a.”

KRV daall . dac Saall ~
Wil | L3l Al el P > e
101 44 Ru Ruthenium 55 25 Mn Manganese
150 62 Sm Samarium| 256 101 Md Mendelevium
45 21 Sc Scandium| 201 80 Hg Mercury
79 34 Se Selenium| 96 42 Mo Molybdenum
28 14 Si Silicon | 144 60 Nd Neodymium
108 47 Ag Silver| 20 10 Ne Neon
23 11 Na Sodium | 237 93 Np Neptunium
79 38 Sr Strontium 59 28 Ni Nickel
32 16 S Sulfur| 93 41 Nb Niobium
181 73 Ta Tantalum 14 7 N Nitrogen
99 43 Tc Technetium| 253 102 No Nobelium
128 52 Te Tellurium| 190 76 Os Osmium
159 65 Tb Terbium| 16 8 O Oxygen
204 81 Tl Thallium| 106 46 Pd Palladium
232 90 Th Thorium 31 15 P Phosphorus
169 69 Tm Thulium| 195 78 Pt Platinum
119 50 Sn Tin| 242 94 Pu Plutonium
48 22 Ti Titanium| 210 84 Po Polonium
184 74 Tungsten 39 19 K Potassium
238 92 U Uranium | 141 59 Pr Praseodymium
51 23 \% Vanadium| 145 61 Pm Promethium
131 54 Xe Xenon| 231 91 Pa Protactinium
173 70 Yb Ytterbium| 226 88 Ra Radium
89 39 Y Yttrium | 222 86 Rn Radon
65 30 Zn Zinc| 186 75 Re Rhenium
91 40 Zr Zirconium | 103 45 Rh Rhodium
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