L) zaliad) a8ge (ro cilad) Jaa Juami o

almanhah).com/kw

Q2

polall pladl (pad) apgill

(31 IV 8ol (i) aporgit) ali] iy Calad)

sl Lol = claS & walall pic S ol & 8583 zaliall & zaliall 2350

alal] e ) Ciadl oy e laiz ¥ Julgil) 2350 Ll

o dou) dall) iyl dald| de ) a1l

(:
L?

(ol iall e dial yialNspinl G8¥) (aasd] 253 1
2018 plad ay>gill alin] Gy 2

2018 clasall & ayalin bil > 3

aclglly plax¥ b o i) Gy 4
(I saxgll ali) iy 5



https://kwedufiles.com/pages/search?teacher_name=التوجيه الفني العام للعلوم
https://kwedufiles.com/14chemistry1
https://kwedufiles.com/14chemistry
https://kwedufiles.com/14
https://kwedufiles.com
https://almanahj.com
https://www.facebook.com/groups/grade14kw
https://www.facebook.com/grade14kw
https://t.me/grade14kw
https://t.me/kw14grade_bot
https://bit.ly/3icxesi
https://bit.ly/2TIEXVW
https://bit.ly/2xwIZIj
https://bit.ly/2IGuR1g
https://kwedufiles.com/id=9308
https://kwedufiles.com/id=1436
https://kwedufiles.com/id=1437
https://kwedufiles.com/id=1438
https://kwedufiles.com/id=1450
http://www.tcpdf.org

poiadl aladl 4 gil)
plaasl) Salal ALiud) eliy
‘;ASQ s g."l."d\ —Lall
J5Y) (ol Al Juaadl
22023 -2022 ol ) alall

aslall alall il 4s sall
g bV e : 33ELY)




(e

(2)—a 2023/ 2022 ((ale 12) cial) — ( S5 £ 500 ) ploassl Al lly — o glall plal) i) 4 5

92| B o)
iyl

e |




(e

(3)—a 2023/ 2022 (ol 12) cial) — (S5 £ 500 ) ploasSl Al iy — o glall plal) i) 4 5

& AL ™

i) Gl sl (o S el J2 (S guoulid] ellal 9] ot ot Gl e i
Tl depu cphall cgoall Jaidall Jia cpiil) (Ao gana Jilady lgadiss Jglasy uilal) Jlsal Gups ple -

(-——————————- ) gkl dayag <lgaladl
e — ) 6 clial 4Sal) dBlal) Jaugia (o i (gA) pial) - ¥

) i e e Laaalii R (e A dsaS AT (63 paal) alily lall daa gl die —¥

il LGal) Al cilbuad e gl g ) cpilell adads gl -

(——-———————- ) ~ailiad)
(-——m—mm - ) (22.4 L) (gobo dpuldl) Cig lal) die Gl (gl (e aalsll Jgal) ana—9

g Bl daja die Jadid) anal Ll Laaa Jad 131 (gl Jads cilig€a aaf (o alil) Jarall— Y

Sl ) \guiany pa Jo Ui ¥ il Bae (e Jaddd Sl Dol 09 (Bhad) dayag aaal) cild e

[ ) il A5l cljlalt Liall o ghall gpana




(e

(4)—a 2023/ 2022 (ol 12) cial) — (S5 £ 500 ) ploasSl Al iy — o glall plal) i) 4 5

& - conbl Jlu

8 sluaial] el il | et G| Gy ( ) o g el § it bl | 9| el (V) 0 s B

Gl Juodll 0 S il
(-—) L plggl) ABES cpa JB AL olpgd) Ablis—
(=) B LA il (e 08T dpuaial) Al b A gran—Y
(—) i Al gl dangia Gl slogl) chang ) Gl o aieall asbiall) dai—¥
(—) s aghd by claladY) g B ALl Lilpde B A D) @iy dani-t
(—) el Agad) Aphill s Uje Lasbal Gand) lgudany aa Jlad) cilisia aslai—o
(- ) S e i o Adlaal) (e JB1 Jiladdl Gaamas) ciliiia G Adlasal) -1
(—) i ALE Cflal gaaa—Y
(—) Al golad) SN Ghan Ao Usiia cflall Giaa—A
() TN e S 58 cflali-4
(—) el clial LGl A8l dgia JB 5 Bla da cadi) LS - .
(-——) (kPa ) JISuls sbsl) b Jaial) (il Ldgal) Saagl) — 9 Y
() (101.3 kPa ) Jilay puubotl) Lial) =1 ¥
(—) My 5l Adgal) ALY Lo 5l ciaa A Cipiiial) o= ¥
(=) challl gl biall Ji Laie cinall S8 (e Al d3aS aaa da) Blad daps gl aie - Y
(—) ass Osilhs Cim (N, T) gl die Sl (P, V) g &Blal) geiagy (s1l) 53— 0
(== ) \ele 2Bl Janial) gl sie Lganayg (e dlma 4aS Bln dad G ABal) iags Juge Q5B T
(—) (N, T) g die Lgule sl Lidal) o Lyl bl Ja1) (e Aima daaS pas andliy =1V

@A%KL&QJMEQJACABH@ «( 80 kPa ) basa a3 (0.4 L) o8 Laaa Jadl agaligll Sl (pe die — VA

(—) (0.8 L) zuas lgaaa (8 (( 40 kPa ) (g5luw lgule 285l il




(e

(5)—a 2023/ 2022~ (ol 12) cial) — (S5 £ 50 ) ploasSl A iy — o glall plal) i) 4 51

Y aaal) chal (goluw ( 100 kPa ) i 2ie agabigl) & e (0.5 mol ) Al s} aaali— 14

(-—) Al daj il die (200 kPa ) ki sie Sl (he duasl) (i Al

b Aoy calli 1348 ( 60.78 kPa ) Jauza ciad (0.7 L) ob Laas Jri (pang augd) S (e dis - Y
(—) (10.13 kPa ) zuas lgale a8l Jaiall (b ¢(1.4 L) gana rualy A3

2lsl) Jarial) zraial 1318 ¢ 60.78 kPa ) Jaiua cali (400 ML ) )88 Laaa Jadd el S (e A =Y
(-—) (800 ML) zuas \gana ol ¢ A3l Lgihs day0 culliy o 34.47 kPa ) Lgle

lgale 8ol Jarall 3 138 ( 101.3 kPa ) Jaa i (100 ML ) o) Laaa Jadd G jil) JI& (e Al —Y Y

(—) (150 ML) muas gaas o8 ks dapn cldae ((151.95 kPa) )
(—) Agale 285l nal) (ads A gl ddlhal) Wgija sy daljy cfjlad) aaaii—Y Y
(—) Alagt gla Qg oo (N, P) GadSaglisie (T, V) Guduall Alali - ¢

abeead) 2l Ao giha daga Old (253 K ) sl S8 (pa disma daS a days cils N3)- Yo

(—) {(=20°C ) gt
(—) (—273°C) Joa3 gllaall jiuall daja— Y1
(-—) (=273 °C) (sl udall gl wic Ll ) aas ladie auly Bl daga B - YV

sl (b Ol g dieg o 27 °C ) B Aays die (2 L) 4ans agabigh SE (a LaaS du sl = YA
(-——) Jal) cipd v (4 L) Oold ava muas o 50 °C) aihs dap ala
dap casal 138 (27 OC ) A3 ( 30 kPa ) Jaia caal cull daaa 5l B dogiaga slogl (e die — Y4
(-—) (32 kPa) zuas lghiuaa olé ( 47 °C) \gih
da Coawal 13 (253.25 kPa ) gl ( 27 °C) o aaall cull sUl B slogl dada oIS 13 =Y

(-——) (247.3 kPa ) quay dkiua b ¢ 20°C ) 43

e |




(e

(6)—a 2023/ 2022~ ((ale 12) cival) — ( S5 £ 50 ) ploasSl Al iy — o glall plal) i) 4 s

S ( 27 °c ) die cul daaa £l ‘f Basage syl & (e die dfaal Al GlS 13 -

(- ) (160 kPa ) sslow ( 330 K ) i lghiuia s «( 80 kPa)

(—) Adlball Afla dad g buse bl Gualily Jal) (e dima dgaS T (8 caaal) Cipdi i Y'Y
Loy ) cypdi die Adlkaal) lghha Ao pa bl Ll ) S (e dima 4aaS p3a iy 1Y
(-——) el day cipd die \gde ablg Jidall xa
Ko Rl alall gAY (e i (e dima ekl (V) X Py o=V, X Py) daalyl didal) GUSS) (e — ¥4
(—) Al dajs g
Ol (101.3 kPa) b calg ¢ ( 27 °C ) dayn dic (500 ML ) 5,8 Laaa Jaulis (g il J& (e s —Yo
(-——) . (455 ML) g duubidl) Cig Bl b lgana
Casal 18— 13 °C ) 43,45 (50.65 kPa ) Joiia cial ( 0.8 L) daas Ul b degiage slsgl) (1o dis — 13
(-——) (2 L) g lgaaa ol ((25.32 kPa ) lghicag o 52 °C) \gih dae
13 ( 27°C) da3g ( 121.56 kPa ) biuza cial ( 400 ML) 4axs cUl b degiaga cpag gl (o dis —PY
(—) .(303.9 kPa ) quas lghiia (o ¢( 0.256 L) \gaaag «( 47 °C) i daye caual
Gluss (1 202.6 kPa ) Joiuaa a3 (41 L) o8 Leas agabigh 5 0 (4 Mol ) ladie Jody 3 Ball daja—¥A
(-—) (R=8.31) b e s ( -23°C)
cadg( 27°C) 4y e (12.3 L) o laas (CHy = 16) (lisall J& (e ( 89) Wy ALiS Jrda—v4
(-—) (R=8.31) ¢kl (101.3 kPa ) ki
cai(32.8 L) o s (He = 4) asbigll & ¢a (8 g) Ly AliS osic Joulis 3 Bl daja—t

(-——) (R=8.31) ¢kl b ( 27°C) ki (151.95 kPa ) b

e |




(7)—e 2023/ 2022— (e 12) cuall — (Jo¥) &2l ) shoarsl) dbicad eliy — o glall alal) ) 4sa 53l)
(—) Lol guan g BT Y e Y Adlia of Ml ) Galsd e ¢ )

(0=16)Ma\md}d\4ﬁaﬁ9éme§d\gj@g(H=l)&xé@\mdﬂ\%gﬂ\aﬂ\—i\'

(—) Bhally dardall (e g Bl (il A asaall 0dd (uld Xo
(—) (025 L) 0 Laas Aol Cig Bl (& Cingpugl 5 00 ((0.25 Mol ) Jadu—t ¥
(—) (22.4 L) 58 Lana Gaudl) g B (B Jiudy B S0 cha ) Jgal) ¢ ¢
(—) (11.2 L) b Laas Zoulid) Cig il & (i) & (0.5 Mol ) Jadu—to

aaall (b (22.4 L) (gobuas dunabsdl) Cig i) 8 (H = 1) g snigh e 2l Jge Al 531 aaad) oIS 13— 47
(- ) (672 L) (Ssbun g ) a3 (H ) Cung gl 0 (3 ) Al )

&Q&x.&qi\jléw(O.SQ)M‘*;M\P#\L@WQM‘Y\}&QA(89)4&&'943]\3@;3\—iv

(—) (H=1, 0=16) Cighll i b lagud
(—) (T3 P) (e ds sl die dga 3 e bbbl IR (e dima daaS paa iy — £

adidy 3 aaal) (b o 22.4 L) b Leas Al Cig B 0l & e (1 Mol ) Jai 13— ¢4
(—) (112 L) ol gy (pulti (B cpanssY) 56 e (0.5 Mol )
Gl e Ao gging cla sleg B asligl Nga 3 Al Nie Cpag i) S Dad) i) da-e s
(-—) ASU Bl Ao B agbiglly

(Sohes SR (pa ladldh o (gging sl b NS Likally (100 kPa ) ¢iail) SR Sl dakudal) s 19 —o )

(—) (200 kPa ) (gl (gAY cflall Gall Il & (300 kPa )
(—) Jad A€l @&Mjﬁjdp*éﬁdﬁﬂ‘ o) Clasua sy ) v ol -0 ¥
(—) ol b dablusal) (o duidi ) ass JSI (Y D Cilass g5 o A i CiBgL Y oY




(e

(8)—a 2023/ 2022~ ((ale 12) ciual) — ( S5 £ 50 ) ploasSl Al lly — o glall pla) i) 4 5l

é - Gl

] ol (20 S Rt S A ] i (o] ] ot () 0 8

DAy e Baalg lae AU Lailadlls lgases Cfilad) aali—)

Ao LAY Ao 5380 L () b aaa o JSE L G ()
GAY) Balal) clal Luailly lay Byiua \guliS () b€ cliiad) cp uladl) g6 ()

Doy il dalal)l Galsdl) (e puiad ¥ AU alsdd) gas) - ¥

- JSA dag € 5l class ()

- b gl 1) £ LAl B depun LI o all cflall ()

- ) Alidy gl § Dl anad duilly Jaa Sl S ot adl) aaal) ()

gl O @Ml BB S G Alggen (RaSiy Gflal) aaaTi ()

D ohg Cllall Al Adat (ag b e i ¥ AN (g dl aaf ¥

- obaadly SR Gl o saieal) asball) dagii oY) ohas Ao Sl 4 s s darall Lasy ()
- dilhal) Wil Ao g by Ll U claswal Al d8lall Jaugie quulily ()

O adida (oAl £))81) anad Ligbuwa lgaaa G5y i Bria Glasaa e S O ()

- At jons Aulpd A5 dagfina Bighi (b lijal G ()

Poh ) aaa (ubdl Adoal) Basgli— ¢

ol Sl () L ()

ostad () gol A ()

PRy s Anlad) Allad) st (bl dediical) ddgall Clasgl) (pa wied ¥ AU Clasgll gas)—o

kPa () K( ) atm () mol ()




(e

(9)—a 2023/ 2022~ ((ale 12) cial) — ( S5 £ 500 ) ploasSl Al iy — o glall plal) i) 4 5

P OB ) e e S e Sigal) Jial) Sl die 1

A G Glasa G Al bl ()

cJE ) Clasa G Al clblud) ()

B SR o As Lol augia ()

B ) clasea G Qiladl) g8 ()

OB e dlhal) Wi da Gigd die Ighidag Al (e dlma daaS pas ( ABal) griagy (o1 O gl -V
s () ()

dijal) guall ggitla () Alugl s> ()

D lgaaa (B, i dad Cigd die e (e Badas daS o ad)gl) Jabal) ddeLias aic —A

SY( ) vl a3 ()

G N G () e o 08 ()

L ASG ks dae culls 138, (202.6 kPa ) i ciadi (4 L) o8 Laaa Jodd craag gl S e e -4
: g gl ol (8 L) lgana ol

101.3 kPa () 303.9 kPa ( )

706.8 kPa () 405.2 kPa ( )

A Jaal) b (86.64 KPa ) iz ciali (700 mL ) (gslew S (3 Aipma 4saS ana oIS 13 -

P Golw Bhad) daa uii die (0.5 L) L paall Galdiy
121.3 kPa ( ) 60.6 kPa ()
18.2 kPa () 23.5kPa ( )

amal 1, (202.6 kPa ) \ghia (IS Lasic (250 mL ) o8 Laaa Jaii Gsa¥) & e die =)
t Lyl ey gaaa 08, @bﬂ\%)d&ﬂ@(SOG.s kPa ) \ghia

100 mL () 500 mL ()

0.04L( ) 375mL( )

il




(e

(10) — a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o slall plal) (i) 4n 5

é dayd il die lghidag & (e Alma daaS paa B il G B Sl o) ALl adall Y Y

sp ddlhal) i)

P4 P4 Pa P4
>V > V >V > V
() () () ()

: Gl Gusanall slogll Bk 015S0 slsgl) (oa AnaS Guny 5o g Amdt dusall iy Qulhall pul =1 ¥

. ggal) il ()
G agas b + (gl lial) ()

&%
s slgd . @ AJA;M—Q;,;:\M\( )

- @ g OJs ()

Gl (ugaaal) slsgd) i & Jaldal) eugl\ =) €

el 5

. geal) brall ()
(J" & 0

G ages Jia + (geall ral) ()

oY) asas Jka— (gsal kil ()
- @ ages OJs ()
DG ugaall slsgd) ot 8 Jilial) annpll (e 0

Bl oadile
- - geal) brall ()

G dges b + (geall hial) ()

- G ages b — (goall lnal) ()

- @ ages OJs ()

e |




(e

(11) —a 2023/ 2022~ ((oale 12) chuall — (S 5 500 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

P Galad) (bl Ao giha dags st (173 K ) Wghba dape Ceagongd) S8 (e Al — V1

100 ( ) 373 ()

sa( ) -100 ( )

S\.QJAUJ\QSM\SLQ(27OC)SJ\JA;\+JJJJG(8L)gﬁh@awwmjléw@u@—\v
:QQJWLGAQAQEA,M\QJ,H‘&A(420K)

43.5L( ) 124.4L( )
106 L ( ) 11.2L( )

Bagaad) Bladl days old (600 ML ) daxa gual s (27°C ) 2ie (300 ML ) dana 5 i 1311 A
- ol i) dalee £ TG Jaal) (1Y) lalt

54°C () 327°C ()
27°C () 227°C ()

b Ao caual 138, (27 °C ) 40 2ie (300 ML ) 208 Laas Jadid cpasY) 1 (e dis— 14
D (b il g die \gaaa o8, (67 °C)

6.03mL () 340 mL ()
2.64mL () 67 mL ()

oyl Cadiy W Lghia JB 13, (0 °C ) das vie (2 L) o) Laaa (ol cpawsY) Jl& e e - s
P s o, (273 °C) ) s

4L( ) 474.8 L ( ) 22L( ) 54.6L( )

f b bidal) Cigd die b (ot S ot L) Aill) Jaigia LS (Gobaad A Blad) daja-Y)

0K( ) 273°C ()

100K () 273K ()




[
(12) — 2 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasl Aliaaf eliy o glall plal) () 4sn 5

Ll gt J1 1318 (300 K ) 430 aic (5 L) o8 Laaa Jodd agaligd) 5l (e die— Y Y

P gaaa gl (600 K) I lgiha das cadiyly

1.82L( ) 7.5L( ) 15L( ) 10L( )

lgans iy, Gl lghaina OB 132 (27 °C ) dags sie (4 L) o Laas Jull 0l J& o die YT
P goled Allal) oda A lgila daa i (3 L) D

- 48K () 225°C ()

20.25°C () -48°C ()

ol e dalhal) gl dagdy Sl (e dima daaS paa A il Gu ABaY Jia 1) bl adall- Y
P Al JSEN sag ual

V4 V4 V4 v 4
\ /
>T >T > T > T
() () () ()
OB e ki gl die Sl e dime LSt (V, T ) g 4B uiag sl Qgilal- Yo
k() dis: ()
gt sl () sl ()

Db adbba Gl Gaji Ll aaa lasie as Bla dags JB- ¥

-273°C () 100 K () 0°C( ) 273°C( )

D dada Ol , Bkl gl e il ) Ja lad Adlaal) Blal) daye ad) e - YV

Y () ol i ()

gl () el (M s ()

M\y,(OOC)sQJg,(50.65kPa)gﬁ&@aﬁqﬁmem‘f’kyy%@\yhﬂc—m
:@M@»%ﬁg@,(lﬂlﬁkpa)wWi

2°C () 380°C () 273°C () 546 °C ()

il




(e

(13) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasl Aliaaf eliy o glall plal) (i) 4sn 5

lgibs Aoyl ciaual 138 (200 K ) Wi dass(253.25 kPa ) lghica & (e disma LaaS - ¥4

P ol gk (12, \gaaa il (400 K)

1013 kPa () 50.65 kPa ()
506.5 kPa () 5.65 kPa ()

VY B day ol Blaad) éad s (18 °C) die (205 kPa ) Jia cial ¢lpglls sslaa Bl ) Y
f L (ol Al o2 ie U J3a slsgll Jaa é ( 54°C)

115 kPa () 230.36 kPa ()
460 kPa () 345 kPa ()

paal) cigh vie Adlhal) W@ha dagd g & e Alme duaS laiaa B i) (A Jlan (o ALl Aaial) ¥
P 4 PaA P A P 4 '

T

() () () ()
dagd Y s (0 °C ) Bha Aoy ((50.65 kPa ) Jaiua caad ¢Ul b dsgiage & (pa dis — VY

s lghihda O, ull lgaas JB 138 (27 °C)

=
=
- ¥

760 kPa () 55.66 kPa ()

330 kPa () 417.58 kPa ()

s dayd Canal 138 (101.3 kPa ) \ghaag ( 300 K) L@JJ\);Q'\;JJJ( S5L) s 3 O Adma S Y'Y
: Gobew lgaaa 18 (1202.6 kPa ) gkias (600 K)

1.5L( ) 10L( )

5L( ) 7.5L( )

e |




(e

(14) = » 2023/ 2022 (pale 12) ciuall — (I3 5321 ) £loasl) Alin ey — p slall slal) a1 A 3l
( 202.6 kPa ) daiuay, (27 °C ) daa i (5 L) 58 Leas Skl cpas) S (30 Al —¥ ¢
D gobens danlall) Cig Bl A lgaaa (8

0.185L ( ) 5L( )

135L( ) 9.1L( )

ey (41.32 kPa ) ki cad agiligll & (e die 4y cirag (400 ML ) daaa yasl) ¢ sLI-To
D gy S Ba ol , (137 OC ) L gbal) daja ey, culi sUY) aaa 13 (37 ©°C )dae

101.3 kPa ( ) 54.65 kPa ()

41.32 kPa () 66.32 kPa ()

13 (47 °C ) b ( 50.65 kPa ) lghia ol Lasis (50 L ) 5 Lana Jidi 05l S G A —¥3
P Gslew il aaa old, (27 °C ) Wiha dapay, ((75.975 kPa ) lghia gl

14553.2L () 23750 L () 19.1L( ) 31.25L( )

by, (25.325 kPa ) \ghia ¢S Laxie (300 ML ) 538 Leas Jadd agabigll 5 (e Al =TV
D (Gokea Wghaia 0ld, (400 K ) Wgiha dajg, (200 ML) Laaa ual 132, (300 K)

25.325 kPa () 202.6 kPa ( )
50.65 kPa () 101.3 kPa ( )

¢ (300 K) Wi (25.325 kPa ) lghiaa oS Lasic ( 500 mL ) 508 Laas Joi ¢lsgd) e die = YA
D gsbed Wb daa o8, (50.65 kPa ) lghaag (0.35L) l.g.naac_umi Jala

420K () 420 °C ( )
319.2K () 0.42K ()

B cadg (27 °C) s daps die Ol apus] 0 S8 0 (0.5 mol ) alady (sdl) analli-v4

(R=8.31kPa.L/mol.K) : @l (101.3 kPa )
2.46 L ( ) 4.46 L ( )
12.3L( ) 246L( )




(e

(15) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

B dayag (202.6kPa)&¢a;3 (24.6L)9)A§h¥MQ*‘9M\j&wLp—i~
P gslud S e Auasll 03 A cuag il Cge e ol , (R = 8.31) of cale 138 (27 °C)

0.164 mol () 1 mol ()
2 mol () 22.22 mol ()

dana sl (8 (126.625 kPa ) biva cad degage Guaguigd) & (a (4 9) \galis die— ¢ )
Dot Al Bla Ay 8 ((H=1 ,R=8.31) «uilsiila(32.8L)

- 23K () 250 K () 23°C () 250 °C ()

( 81.04 kPa) ki il aaall Jsgaa sli) & degaga (CHy ) lisal) & 0 ( 8 9) gl die—¢ ¥
PGl sl aaa 0 (C =12 , H=1 , R=8.31) cils )iy, (400 K) 45,3 xic

328 mL () 0.43L( ) 0.027L( ) 20.5L( )

(32.8 L) 4ena clil (B ( 75.975 kPa ) ks sl degpage ((Ne = 20 ) gl J1& oo Al -t ¥
p(Gobaad Adal) AS 8 (R = 8.31 ) cuils 13ld (27 °C ) ayfhs Ao

209( ) 109( )

19( ) 11.1g( )

(400 K) i) day39,(20.5 L) 4ans oUl b dsgiaga 0 51 e (0.5 mol ) laysb die —¢ ¢
D (Gob dpall o8 b (8 (R = 8.31 ) cuils 13l

81.07 kPa () 101.3 kPa ()
202.6 kPa () 50.65 kPa ()

Liag (27°C) il days tie (7.38 L) aeas sl b asagall (CO ) Sl ciga 30—

(R=8.31kPa.L/mol.K) : gskas (101.3 kPa )
0.6 mol () 0.3 mol ()
1 mol () 3.33 mol ()

POl 8 agaa B Cig Bl S cad el (il gae ASsla B a3 i) Slad)- €1

A () Ao () A () Al ()

- -




(e

(16) —a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasl Aliaaf eliy o glall plal) (i) 4sn 5

Do s e (gl o galy ¥ (gllg el Al Al (g b aaf-tV

. Al ‘\Sﬁ‘ﬁmﬂu\)w‘ Slaswa djadl

()
cslegl) Jlas e Jlad) Glasa G Saiwal) @laslall) oo Las 5l baa a( )
R Claswa o dlad ol LG (g6d wgY ()
. bl ddlaal) ))al) ‘\AJJ&AL\.\JE el ) Claswad 4 )al) Mlhl\hugu( )
:gjhglguw\djﬂ\gé(H= I)Qﬁy%\j&w(log)wgmw\—i/\

11.2L( ) 224L( )

112L( ) 22.4L( )

byt Laas Al gl A (H = 1) Caagongd S8 e (4 9) Jrdi—td

89.6L( ) 44.8L ( ) 11.2L( ) 22.4L( )
;opth Laas LaciLl) Cig Bl b i Guag il S e (7)) o, (N = 14) of cuale 131-0.
56L( ) 0.25L( )

22.4L( ) 11.2L( )

%JJJ, (5065 kPa) Q)Aﬁm (ZL)mgh\uﬁ@ﬂy Laa aa elogd) O Olile -0
Nsa 23 Off, Blally daiall e AgBl guli Ay (4 L) daas sU) (b desdase AT, (0°C)
D Goben (AW Al B ¢lggl)

Al diwl) %A slogd) cNga 22 2l () Al diw) QA slogd) cNga 22 ()
Al dial) 8 lsgl) e 23 2y () Alil) dial) B clogl) e e e ()

138, Bhadly diual) ¢pa dlsma Cigyh 8 (40 L) o8 Laas Jadd agalig S8 (e (2 Mol ) sl e oY
by L Jad Ciga asaligh) S Ga (1 Mol ) gl A58 caglall el culls

8OL( ) 20L( )

40L() 10L( )




(e

(17) — a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) (i) 4sn

Dot Al chlal) e dasaall E flalli-o

AYge 3o aa Lk Ll ) aaa culiy, el dajag dadal) cygd die ()
&@(II.ZL)QQ*”%\Q%A&@M@(11.2L)$M9\ah§u@am( )
. Sbally dukal cpa gl (ud b Lagaild
o Bsagall (g sigl) Cilasa sie Ciaia gl 4da (11,2 L) B Bagagall cpanst) clasa a0 ()
. (STP ) &l Cig B b Laguulid sic 4ia (5.6 L)

ccul laia (Goluw ANga 3o A Sl aas i Juals ( )

Ssiaag Gl 0 (0.4 9) Ao (@) ool gsiaa (@, b, ©) Jsall gl jap iy EDG-0¢
1Ad, Geag il 0a (0.56 ) Ao (€ ) Cslll (gsing , oS (0 (0.64 g ) Ao (b)) Csil
OB (N=14,H=1,0=16 ) slall dajagdiuall (e g lall Guiil EOEL cilighd) cuda pas

 dgledie 085 EBEN Ui asas ()
(D) st paa e st (@) Qi) paa ()
(€) Ot aas e s (b ) sl aas ()
(@) Gl pas e sl (©) sl paa ()

tns] A e e (11 g) layh ALS AT (M) aaall 0 (C =12 , O =16) f cuale 111-00
b ol Apulbill) i Bl G (€O, ) Gsusl

56L( ) 22.4L ()
44.8L () 11.2L( )
:LgJL..gZ\,ugﬁ\deS\e;(Ne=20)oxmoa(IOg)Mgggmﬁd\—ﬂ
112L( ) 10L( )

30L( ) 22.4L( )




(e

(18) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) (i) 4sn 5

(0.15mol), cuag,aa (0.15 mol ) credaglia Ao (ggias ( 500 ML ) 4aaa clil-oV
P OgS , Blally daal) (e dima cig b A cpanst (0.2 Mol ) g i

- Oagned) pas e ) LY 13 A cpansY) paa (
(200 L) ggbows £L¥) 130 (b aaisY) aaa (

- OneSY) aaa (Solew £V 128 o O Al aaa (
Craastgl) ana e BT LYY 13 B cpansY) aaa (

of cudle 13, (300 K) Ao sic (10 L) 4ans Ul b Asginga , agiligh & (e (4 g) LaliS die —0A
Dol oY) Jaladanal) b, (He = 4, R = 8.31)

62.3 kPa ( ) 249.3 kPa ( )

124.6 kPa () 101.3 kPa ( )

P e dima daaS o ggiag BIEY) aSaa glog JaN Jakal) al Ao et Y AN Jalsall aaf-ed
. slogll anag Bhall dajs cld ae jladl 4 33l ()

- slegl) anag el A ald aa B Gudas ()

- OBl Ay Bl dajs cld e jladl (sgtian S slegll aaa Bl ()

- slegl) anag Bhall dase ald aa Jald & Jaa ()

DRy el dalad) (algddl cpa s Y A Galgdd) gasl—1 .

. b pdagy s sLY) aaag JSE AL s aae aaa f JSE AU

gdaly Sy Jaliaidl! AL Lgasan sl

(
(
. g lal) (gl cial LJM\‘_AOAA&GJLGJS?AALSJMHJM\LW?&(
(

)

)

)

- ) aaasY) ABUS (o sl Alad) Aal) A cpanst) ABES ()
Doy B Cilgly (BT Y LGN ) gasi—1)

(VaP) ol (T, n) e dsasd e () (Van)gd(T,P)ndsasdss ()

(PaT)g(V,n)gedagse () (VaT) ol (P,n)cedsaas ()




(e

(19) —a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasl Aliaaf eliy _ o slall plal) (i) 4sn 5

é : gull ol Sl

! Rt el ot ol | it} § Joud] (il il Sk |

cld) el ABES e e GAlad) lad) ddliS —

...................... A aaall Gulidl Ldgal) Basgl) ¥

clblai¥) gaan (B g Shla B Bains duilgde 3a A ) @l dati v
................... S Clasua Gu alasbail) of cfilall LSal) 4 lail) (i — ¢

R YV DL POTY DR Lol iy lad) clisjad Aal) ABUY) Jaugia —o

S anall Ll segiad) aaa e, OSar g aa i Aslijal i) aaal) of ) Sl alsd (e =

Sad) 1 adady

Ji Lgana Ol Lgihs A il die Le & (e Bsuana duaS Lo jidall Jebiall dasd ddeLine dic -V

................. |
............. °C ils 4yl QJSSQ( 193 K') a3l daye ¢l gA:\SyAy assligl) Sl Oe A —A

dillaal) \ghha days 088 (—50 °C) Sha days die eli] A dogaga Cuagougd S e die -9

....................... K g5l
lale adlgll boviall pa oenein iy ) e dlma daS aaa Ol Adlhal) Blal) days cigd die — Y

Al gha dae clls 18 (101.3 kPa ) Jada cali (100 ML ) lgaaa (s 5 (oo dima daS =Y )
.................. kPa @MWQ@(SOmL)L@A&@JJ

(25L)&!Lgmzﬂiul‘£(5066 kPa)L..SJMJw\QA;\:\ASS(PIVI)gﬂ&ahwﬁu\ﬂ—\\’




(e

(20) —a 2023/ 2022 ((ale 12) cisall — (Jg¥) s 3ol ) sloassl) Alicdf eliy — o glall alal) (8 Az 431
Sl rual Gy Ao G gl adi) 138 sl e (Ssis is (2.6 L ) (Gsbu dana Gl — 1\ ¢

(Bl dayd ywdl ase (alBL ) Leeeen..e, L e 4aaa 18 ( 40.52 kPa ) (g5len 4le 8)4ll

A

f Al ) a2 Yo

................... Lol iy ) (e dima dsaS aaa o it

v
©

L Blall dags i i e gl Jakal) g

clli 138 ((50.65 KPa )by adde adlgll Jaall IS Laxic(3 L)oyab Laaa Jadid cpagsiail) & e dds 11

................. L s gaas o8 (1 25.325 kPa ) (goluw Lgale a8lgll Jaral) C._uai 9 ALl ghha da s
rya sl 3
( é 0 Sobew Jalial) JSid) @ ugaall ¢lagd) i -V V
Sl adde Jilial) JSE) (A (ugiaall olsgd) Jaiua =V A
it
................................... L‘.SJLUQ

Al s A0 clli 1318 (303.9 kPa ) Jica a3 (500 ML ) 0,08 Laas Jadd Ol & (e die — 14

sl ( 607.8 kPa ) Lgle adlgll Lidal) gy Ladie ) (ha Al odb Alidd (s3) aaal) b

c dalhal) A3 s A ga i Lol aanlily D) (e ddma A aaa ol ¢ Jaial) g aie - ¥

cL\.ﬂ.\M‘dh\dl&c(237K)Q)JA4AJAJ&UPJY‘JLGQAM‘U(1.6'.)4-4@50‘931,\ -Y
............... L zoas Osldl aaa old (1323 K ) ) ahadl dajs copss

O ¢ Tl Lk B 138 ( 100°C ) daya sic (400 ML ) o8 Laaa Jods Gsa ) & (e dis —YY
............................ ML gluw (237 K ) 2ie lgaaa

QJAQQ‘EGQMJB\SLA(300K)3\+J4439(0.8L)g)4§19;&.~ﬁo‘95m3& O dde YV

............................ °C gsbew (1200 ML ) lgans muan A ghall

e |




I, e |
I (21)—a 2023/ 2022 ((le 12) cisall — (Jg¥) s 3ad)) sloassl) Alicdf eliy — o glall alal) (81 Az 531 1
é ............. °C g,mm‘;uuaﬁngw\Paum pady Al Bhall dajy —Y¢
Ga (2L ) (2 Basagall claswadl s i Caaugd S8 e (2L) (2 Basasall cilaswall sae Yo

ahall daje g harall e cig Bl (it die cpasY) e
.......... K gloiinin °C Bla days vie Lot anely M) 5lal) aas olf ¢ Jsbial) g vie — ¥
opanall Gl aaa (b ¢ Jldal JS& A daagall Aigal) udad die - YV
3 ‘_' ’

slga ==t

Ol (30 °C) days aiey ((151.95 kPa ) bz il dyaal) ¢ o) B depage Gaaguugd) & (e die YA
.............. °C fuai Wgiha daye ol ¢ (227.95 kPa) lghid mual

Jal el 3 Mld (27 °C) daya sic (2836 kPa ) (sslun Sl sl Jala elggdl Jaa (\S 1) — ¥4
........................... °C (S5 Blall daye ol ¢ ASall dadi (3241 kPa ) ) Uy

Ol (27 °C) da aicy 202.6 kPa ) b cad (10 L ) o Lasa Jadd uanasY) 518 e dpas -7
................ °C 058 Wb daun Old (96 kPa ) ki 5 (20 L) lgaas ual

Bla daye aie 5 (101.3 kPa ) bz s ( 1000 mL ) 08 Laas Jadd Gsa ) S8 (e daas — 1)
........... L g lgana o8 ( 202.6 kPa ) ks caati ( 50 °C) Ba Aoyl cuidan 1ilh ( 25 °C)

1d (27 °C) s days xisy (( 50.65 kPa ) i a3 (2.5 L) 08 Laas Jadd Gaulll 518 (e dige - Y'Y

s Al aaa Ol ¢ (27 °C) ghall days 5 ( 40.52 kPa ) lgide adlgl) hial) sl

(30 °C) 40 aie 9 ( 50.65 kPa ) haiaa a3 (750 mL ) o508 Laaa Jadd CuansY) 5l (a A —¥¥

ol ) Bl das (b ( 40.52 kPa ) lgale a8)sh Lial) 5 ( 500 ML ) gans sl ol




(e

(22)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o slall plal) () 4sn 5

xieg (72.94 kPa)MM(SSOmL)Q)ﬁLpMQ*‘”ﬂ\j& Cre Adma daS -V

(N=14,R=8.31) ..ccceevvrrnnene. g \gali (4558 (0 °C) da

lgaaa ol (1 202.6 kPa ) aiza cialig( 27 °C) 3)a da s sic (16 g ) WAlS agaligl) 516 (e daas -0

(He =14 , R=8.31 ) .ccccocenrnnnnn. L sl

Bba Aays die (65.6 L) o Laxs Jautii (168 g ) ks (NH; ) Ligall) Sl (e Aima Loas — ¥
(N=14,H=1,R=8.31 ) ececerrrerrrrerne. sl \ghia dad (8 (127 °C)

(20 °C ) &b daye die g 4ia (500 mL ) & Bagagall Cpagiil) & ciga 228 - TV
(R=8.31) oereeerereineereieeane, Gsti 202.6 kPa bz

0sSid (202.6 kPa ) ks a3 5 (27 °C) aie ((6.15 L) b Laaa Jadd uansY) 56 e i —TA
(R=8.31) .cceerennnn, Mol (Golw Al 038 (B (anY) cNga 230

300 K) 430 5( 405.6 kPa ) i cai( 12 L ) g8 laaa Jads A (N=14 ) cuag il jlé Akis —v4
(R=8.31) .cevvnennnnnn. g Gyl (

Bl 43,9 9 ( 81.04kPa ) iz ciad U] B 53sa9a (4 = He ) agaligl & (0 (8 9) Lgalis die —¢
(R=8.31) woeevererrerenennne. s LY 138 aaa 58 (77 °C)

Bl dayd aie( 40 L Jaens o) & Bagage (28 = CoHy ) 0ll) 518 e (156 g ) \galis die — £
(R=8.31) seveveriirrinene. kPa sa sUy) 1ia b Jall Jia (554 (47 °C)

i a3 (6.15 L) o8 Laaa glisall 5 e (0.3 mol ) W8 dise Jadd S a3 AN Blal) daya —¢ ¥




I, e |
I (23)—a 2023/ 2022 ((le 12) cisall — (Jg¥) s 3ad)) slaassl) Alicdf eliy — o glall alal) (81 Az 431 1
é g)ﬁtaa(4=He)ejggitjtéga(89)1@43215&4:@&&:‘?‘4\%;3\24)4—25

(R=8.31) ..cooovnnnnnnn. K st ( 151.95 kPa ) b a3 ( 32.8L)
L PPN S Lol aalily Jad) ana old ¢ Blal) Ao g hidal) gl wie —¢0
VY S L oph Laas doulidl) gl & Jadu 5l (e ((Asal) paall ) aalsl) Jgal) —£%
e (2L) 2o Al aliga e o MA(IL)?SJ*}J\MQ‘J&QU:[}@J&—iV

- Bl daya g dardall (e g Bl (il cad laguld die Cpagpugl S

o Luns Bulil Cig ) b i (0, ) ot SE o ( 89 ) 0l ((16=0) of e 13~ £A

............... L o8 Laas dunibisl) cig dall & ((H=1) Hy cuagungd S G ala (4 g ) Jadi ¢4
......... Lyﬁt;az\éugﬁ\djﬂ\géMNz ogjﬂ\jl.éoa(14Q)Q£§c(N=l4)CﬁlS\3)—°~
QAM‘S\ J& e (10.2mol ) ¢ cag il 5& e (10.05 Mol ) 48 aag (5.6 L) 4ana £l -0

............... L sa oLy \3a gﬁﬁa Ol aaa O Sd ¢ dualadl) Cag Rl




(e

. i 0 w.ﬂ
P
P
‘m&l
‘)
M
(
22
20
20
P
(2

JM
w

Jis
Ja
oo

da ol

) e
i) §) Cauls

el | (i

| suoiieial

(el

o=
& i
lsgd) i€ adl
s

.'u

n'w

S 392

lsgd) Ji<

.JJ\,\.“;




(e

(25)—a 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) (i) 4sn

é ad Qi Gigaa die Blud) Ul (e 6logd) ey —A

LoaS!) (il 4liiS (s) anal) Cinia ( 101.3 kPa ) b die 5l (of (ha dduma daaS Al (53 aaal) —\ ¥
Bhal) days ald (e (202.6 kPa ) baa xie

e |




(e

(26) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasl Aliaaf eliy _ o glall plal) (i) 4sn 5

& A8 cilS glg a ALY clge Gha) aae qigag T

e g5 sl g2 sy (44 = €O, )0 g 6 S8 0m e (11 )l cising Oslly pa -
- Al Cigyal) wie (20 = Ne ) ¢l & cmala (5)




(e

(27) —a 2023/ 2022 ((oale 12) chuall — (S 5 500 ) ploasll Aliaaf eliy o glall plal) (i) 4n 5

é : bl | ikl | o+ gt

9 L (101.3 kPa ) Jiaa a3 5 (40 °C) gl day sic (10 L) o8 Laas Jadis ¢ guill & e e —)

?SJ\JAJ\QIJ&A(4L)JGJ\QA:\J§:J\ 038 aaa muanl 233U laiiall

8 Lé ((101.3 kPa ) ki a3 5 (27 °C) s daps ais (4 L) o8 Laas Jodd agaligl) 5K e dis - Y
¢ phall il aa (405.2 kPa ) \gale adlgl) Jaial) graas Ladic a3 Jaidal) Sl (e dial) 038 ana

Biadl daje ) ¢ (30 °C) daye die (12 L) b Laaa Jads (10 g) WaliS Guagiill 51 e Al —¥
cdkdal) il ga (15 L) W e ddad) 038 aas zraand a3 &bl

paa caal ¢« (37 °C) leiha Aol 0SS Ladie (20L) Q)ﬁiA;AMQJfJSS\ KYWRY %,’nlf\jl.é O die — ¢
) ald sie (57 °C) Wha da)0 gl Ladie ) (e Al 038

lghica 9o L (121.26 kPa ) i a3 5 (30 °C) daa ais el b de gz agalagl) & (o Alma dpas -0
. lgaaa @l 24 (60 °C) daya ) cuid 1)

A il &5 (121.56 kPa ) s a5 (27 °C) s days tie agaligh 5l gslea (3 L) dana gl
dajn 8 L (5 L) Y 4ana saaid ((60.78 kPa ) mual s abaiia Lgd (B dhaki 1) g Cus slad)

¢ gL e wie Gallll 1as g papty A dujalad) B)al)

axa cwal ((101.3 kPa e caty (18 °C) Z\QJJAJQ(ISL)Q.\ELPMJ#\}&@LQQ—V
- (50.65 kPa ) s a3 5 (237 K)) daja die ) cpe dlad) oda




(e

(28) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o slall plal) (i) 4sn 5

4 L (151.95 kPa ) ki a3 (2 L) oy Laas Jadd aaeasY) 518 (0 A dpas—A

. Bl daja i ga ( 303.9 kPa ) Lhiia rua Lavie lgaaa

) (126.6 kPa i ciadg (47 °C) days ais (6 L) o8 Laas Jodd GaansY) 1 (e die -4
. Aalidl) UJJH\@JM‘UAZH:WJ\ 538 aaa

(101.3 kPa ) Jsia cadg (20 °C) day ais (1 L) o8 Laas Jadd Jsgaa S (e dima dpas—

.(40 °C) dajl die (0.5 L) gaaa ruad a3l Jaial) N

daa die ;Ulgélcybyc Ceaguidl & e (0.5 m0|)uJA§z\9ASMéﬁ\ paadl Gl =)
(R=8.31) ¢l e (202.6 kPa ) iz caly (27 °C)

AlS o cale 13 (10.13 kPa ) ki cad 5 (27 °C) daya die (2L ) o8 Laas Jai & e die VY
S 13 Ltijadl ALY quuald (R = 8. 31) ¢f 5( 0,26 g ) (gsbeas Lisal) o0

:\A..JJJ:\Q(6.15L)L€.A§AM{-\JM‘M\ ) (8 9) il O, CmasSY) e e die - Y
(16=0 )« (R=8.31) ¢k (27 °C)

SN (60.78 kPa)M cad g (20°C) Z\A..Jd KW (1500 mL)l.g.a;a UQMSS” e :\.'\,39—\ ¢
. (50.65 kPa ) gk 5 (53 °C) Wiha 4 pual Latie diall aaa — |
(0 °C) daj die (1200 ML) gaaa muas Lasie ) baa — o
-( 80 kPa ) \ghia o ( 1.75L)1.@.4»MLA4392\.Q:J\ SJj)AE\QJJ_G

(R=8. 31)@\0&@@9\&@4&—4




(29)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o slall plal) (i) 4sn

(12 °C) 40 vie Lo Jlds dile ie( 0.42 ) lshey 435 s (250 ML ) 4ana § ke £l)— 10

(R=8.31) of lde jlall 13gd disal) A<l cawal (99.97 kPa ) haiia iy

: cuslaally (91 kPa ) bz a3 9 (27 °C) days aic (410 L) 008 Laaa Jadid agaligll & e die -1
(R =8.31) diall o3a B aplighl csa 230 Gl -]
ladl daje gl aa ((60.78 kPa ) hidal) zrual 13] agsbigl ans s —o
Blall dajs cisdiae (615 L) dans ual 13) asiligh) s clus -
-l gl aa (47 °C ) Alhs Ao casal 13 assbigh) aaa Glus &
LBl gl aa (600 L) agligh aas Laie muan A djabiad) $lall s s ¢
. dada Gg ga (227 °C ) alhs Ao caual 1Y) asligl) b Glus ¢
- dads Ggli e (136 kPa ) apiligl) b Waie muan ) Blal) dapd Glus —¢
(47 °C) daya xic (580 L) il ana ssic gruay (sill dadal) ilua -

daja die (96.25 kPa) ki cad 9 (1500 mL) 4eaa £U) gﬁ Bagagall Cpag il L& Al La—) Y
(R=8.31) (N=14).(0°C)

Jaiia cad g (27 °C ) daya ic (500 ML ) o8 Laaa Jadd Jsgaa J (e dira daas— 1 A
(R = 8. 31 ) 1ag! duisjal) ALSH b Lab (0.331 g ) (g5l LgiliS cils 138 ( 97.3 kPa )

daa Aie (2-7 L) 4ana L) ‘._',A agagall Cpagsiill & e (0.9 mol ) ddasy (o)) bvial) sl -1 4
(R=28.31) (35 °C)




(e

(30) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasl Aliaaf eliy _ o glall plal) (i) 4sn

é ?Sﬁ « (STP) dludl) cag lal ‘f( 560 mL ) daaa ;.L'\)gi Bagaga CraasY) & pa Al - Y.
(R =8.31) g hl ohgéi.'y.l\ dd N ga s (e

gaza (0 =16 ) GuansY) 5 e (10 Mol ) (gsiad dilghad ujad Lais (Sar Bl dayd (il L= )
(R =8.31) (1350 kPa ) &ijghull s3a dleaii daia bl (13 (20 L)

Cale 138 ¢ dlma Bl Ao die (4 L) daaa sl A gadage Ol asaligl 5 Osall) Qe (e daglia—YY
< (40-52 kPa ) « ((60.78 kPa ) & uill Lo sUY) 13 B o) odgd Aupjal) Jagral)
s 13 A cfilall <) Jaaall g Lab (20.26 kPa )

cale 13) . 32.9kPa I ddaiia (Gobass ¢ OpaSl st Aly Cung iy Ouans] Ao (G Jald (geian- Y Y
tusl AL e el Jial) cus) < Poy = 6.6 kPa , Py, = 23 kPa WIS cfjlall Adsall gl ¢f

. Pcoz ¢Sl




(e

(31)—a 2023/ 2022~ ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o slall plal) (i) 4sn 5

é ol o ] il

(1) iy shigd) (B lommeil] 3 i ( 3 ) iy skl () il D Som@] 13] Sl Sl ( -

21,
200 kPa °l\Pa

) Sl g -Y

¢ e ok Julil) Jowudl & -
Sl i 05 (150 K ) daal Blall da s (il aie >

e |




(e

(32)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o slall plal) () 4n 5

2 ] il il 0 -
T

s
/ ) 32"

5 v //tcrw
1 ! -
= > _,;:.‘7// /

2 _f"_,. /

' P

ol
—300 w—200 —100 0 100 300

—273.15°C LS R e
die ¢S adalats A5DEN cjlalt dilhaal) Sall Aaag SN aaa oo Al (ias Al LAY Jaghdl) of Jaadly
............................. el () g ol Bl Ao
8yl dayd gy de GAOSIES § ddetmiell Sl skig (B Sl o0 G ol i o e Ak -2
wiisall Bivall daki) § widuall dillal|

ool 00 SR i ol -1

Sl 5l Aliall 5l 45jlaall da
Slaswad) O iladll 568

(2258 — 2ag)

5D asal dpilly Slasal) aa
((Jags¥ — Jags)

syl Likaally Ay i)
((OSal — (%)
Ayl sy Gild Aagall ¢ eilall 45jliall 4oy

Sl




(e

(33)—a 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) plasll Aliaaf eliy _ o glall plal) (i) 4sn

7 ot o oty G0 (1) 990 i b0 (i) S| 0 i) -V
(i) apaall i it (}) apenlt il
AN PR S PR IVG ¥ SR TP : Gt Yy AL Agjal LE Sl sal
W Juaais D  phdal &N e
. g iy Shall Agial 4B Sl jp sal
.Ou.. "% -
SR Bl jal LLG jui
) O ABlad s A SN g sal
Sl sngal 3 S ,
(P,n)asas (T,V)
D Slasan Ou Spilens Sladluds Sl 2 O Ala)) s 2D S Oplgd sa
e L) haag (n)asdae (V,P,T)

¥ ]

JAD Slasan ou AD g ilal o 2ag

] Joaadl JoS] « Lo w3 (0 i -

paiaadl) a0 sl Ll Sang Y

Jaial)

aaal

dilbal) 5 ) all da 5o

Wit l-] -

alall Auas

il Joaall Jos| -4

Al alad AL sl Adalisad | Ljaadiday |
g3 LY J:;‘“ “‘““"‘ sS4 s Jead 1

s ey ,-::“ -a-na-a Ao s aaall i
Ay 3 Clasaalldsa |3

laa disna Aisa daalsg | 4

Jad) gl sl Joa 7

e |




(e

(34) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) (i) 4sn

‘ Allal ] gl g 4 g 9 o b o0 i S ki ol SN G (S| (S Jgikad] JaSI-10

ookl b0 o ] 0 o) g

T P
200 K 100kPa 1
400 K 200kPa 2
100K | 3
............. 300kPa 4
..................................... Al 03 Gy (s O iE ) La—)
................................. ddlhaal) §yhall dajag davall ¢y A8l La— Y
......................................... :(K) culil) jlagal) dad ()< aS—
......................................... O 5l 13 dpdalill A8l i) — ¢

:ddlaal) Bhad) daje g darall G duily ADle )l —©

e |




(e

(35)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) plasll Aliaaf eliy _ o glall plal) () 4sn

‘ il Byl by ek ) b0 I (20 i S (el AN T (S (U] 9] JSI-1 1

¢

ookl W0 O ]
P V
100 kPa 1L |
50 kPa 2 L -
............. 05L d
400 kPa | ............ 3
s Al el Jas)
——————————— O A3Mal) ol SYILY L.Sﬁ‘ Ol -1
———————————— O S 133 daaly ) ZBal) €] -2

———————————————— colil) lshe Gs) 3

Liually aaal) o Al d3de a)) =6

?M\&Acbbﬂ\&mguh‘mgﬁjw\whm;\g&&w\AbL“dSc Bhadl da e ald aie —4

—————————————————— D (bl - daaaa ) Blal) -
T -1 [




(e

(36) = 2023/ 2022— (sals 12)) ciual) — (I ¢ a0 ) ploasSh i el g glall plall i) dn g3l
é 415 313 (D) 51 9 3 (C) (B) (A) o 91 gl i a2 -1

,SJ\JAJ\:\A.JJL_@.::@J@#\:U’JM:\A

150 kPa

b e cal
——————————————————— tGgbun (D) slogh B ladall A<l i) —1
daniall e Blall ale) (X ) ddles dasauall sl skl V) Adle a2
paally Blall dags it Jaldl) 5l (S Ay o3 Jaiall Lutjal) daalual) s —f
( )

Jadd 4.S5al) Lgﬁlbbujug Craea ?nt,,é Bagagall jlad) Cilaswa daay jlal) Jaraa oy —w

( )
Joial) & dalal) (pa i JaEl) ass JS Y S Cilasa g6 Ao S b iBgu Y ¢
( )
(fdd\ :'dba.d\ ji ?MY\ i) -3
Mg Biad) A die Jadid) anad iglue Laaa Jadi 1)) (gle Jals cilig€a aaf e gilil) Jarial) ]
( )

Eoana (Goluw lguars e Jo Ui Y CfilS Bae (e il QASS‘M\ O5Ss Bal) dayag aaadl ald aie —q

( ) il 3435.41\ <ylad Z\,}S)AJ\ o grucall

?M\&Ac SJl,ul\;.Ang.ubac 250 kPa ijl*de( B)Jhﬂe;udiha.ml\ -4
————————————————————————— : ( bl — ;\*\xa) 15ylanl)
_____________________________________________________________ )

e |




(e

(37)—a 2023/ 2022 (eals 12 ciual) — (JsH) ¢ 31 ) slasSl Aliaf iy — o glall lal) (i) 4n
é . st o0 il A o S a1 - ol

Lol asks ) Blonall (5950 Cidla b Autlsgll Baluuglly (BiLead) alakanal — §

................................................... dBaluggl) JAka jladl a8l

Bbanall alhaall U1 (e g sl Al grana 13] slsgd) Jaial - ¥

................................................... : adgll

(Bl Aoy cigd die ) e e Bygana S o Ji3al) laiial) dad ddcliaa—¢

................................................... p ) anal a8l




(38)—a 2023/ 2022 (eals 12) cial) — (JsH) ¢ 31 ) slasSl Aliaf iy — o glall lal) (i) 4n 5
& (SBY) aaa sl (s ) cimall Juab (B 55 slogd) (e Atk i Sl Y -1

................................................... : adgll

........................................................................................................................................

9 Gl G Ao inn cla sleg A asiligll C¥ge 220 Balyj dis Cpag il S D) dakall -4
A5 Bl dayd A agaligd




(e

(39)—a 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) plasll Aliaaf eliy _ o glall plal) () 4n 5

: el ol oS : gl J il

dplhid) alndinnlly Liptinss (JUidl dnlnil) J cald) ] Jas) —1

a3l i 3 — By gl Op — )L Ogl — iy Oy

i dd e gl it
'
iy 31 BN
iy gl A ol Dg s bl Syl dis o S DS ke
W daS 3yt L) JW daSy Byl damydg Jnadall
: il lalabd) b Gilblyhl) Jasl - 2
i) Gulgd

———————— e e Ol S ——————
- Al AN - Aol )l BN - il J1 AN - Al JI 3NN

e |




(e

(40) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) () 4sn

é L o0 JSi aguaid] Lo  ymilad] Jliumadl

e |




(e

(41)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy o glall plal) () 4sn 5

dutei | D2 @l

(oulbinouid | S5 il 4 ot
uibmomd] o yidlg




(e

(42)—a 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) (i) 4pn

& : JORI J g
; el ] iyl | 0 S e Jidad S| (gutelitd| il 6 o] i G| i i)

(———————————- ) LAl Bang A B s Lt diaag ) clelial) duas -
b A LGn Bl ¢ any Lguam pnbhiay Ladie gmilgd (5859 Jo i of clially cilislly )l ¢Sa —

(-~ ) . gasall olady)

e ) Je il clasaal) Lgal) a3 3l ABUAN (e A JBF ¥

Jaaiil) Jals dad aie Liad ¢Sy danlil) ogall Yo Aleliial) dgall (e 0983 Y Jolil) JYA gl cilaswn —¢

093 Ga Joliiall mujall (e Lghalaiad Joldil) Bl da oSan 3) LgSOlgiul 093 (e Jo Ul dspu a3 Bala =0

e ) Al il aas ¢
(———————————- ) lgalaad) of Ol lial) edas I (535 Laa Biaaal) Balall Sl (ajlas Bale —1

o s \guaany aaT o Je ) (e Aadlil) afpall aadaind ¥ Grag JaIS5 s aalg olad) b sl cdlelas -V
(-~ ) oAl Llaa Gigsh ) ol duaill Gigpl cal (AT Bye Ao Litall sgal) sl
Agalld qmilgil) cpagSil Lalad dle Liial) afgall dllgind ¥ Euay JaiS s dalg sladl B el ¥ CBleld —A

gl pail) gl ciad AT Bya Ao Liall slgall Jaail and) Lguans pa 2ai AasLil

Balall c¥la (e Baaly Alla B Jo Uil (e dadlilly A1) Asal gaan g 0585 dunsSe oDl -9




(e

(43)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) plasll Aliaaf eliy _ o glall plal) (i) 4sn 5

Jo i) A pur (1985 Aillyg A3l agally Al liial) Sgall Gl i Lgad A alasl Alls — 3 )
———————————— ) s Jide sl oo Tam il A Ll el Jo i) Ao puad Aiglsa (53)hal)

Esdya JS Ao litall dgall CuSsi ga L (el Jolitl) Aoy uulil (Blal) days ild die — ) ¥

____________ ) g sal) Autbaast) Alaal) B Bala S alaf cNsall e (gsbus Y
____________ ) C Y die dasll) algally Ao lital) a)gall dudl) gyt -y Y

Apal CREH G Juala ) JEUE (a Al Apall S cipda Juala (o Asnadl) — 1 ¢

———————————— ) Alg)sall Auiball B cisall 30 Goluw O gsdie IS Al Litial)
OB Al ) A alasl) Jany (LSualios (0550 allii B 355 U Jalga) aaf B a3 s 13 -y e

———————————— ) ol 13 Ll e QB o Jhay sy (Bagas




(e

(44) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) () 4sn

é il
g & gl el | il el ( X ) 00 3059 el gt bl | 9l ot (V) b
: ] Jodd| (o0 JS (& ddmadnall

(___ ) Al ‘_)S‘—Liﬂ\ 3.1,\,\29 &AMJ:U ‘Ji.‘:’ d;m Oﬁﬁ,ﬁd‘ )S:'. d‘.'m cig.\al ﬁ}j-“ (;\533\ .!...”_\

lgem CDEUES Aludus M (30 g8 gocail Aay Jhaw Gun Cussfiall o Jlaniol) @il GEY) S ¥

(——-) Aada juag Al dxak

(——-) Agads Cig Al Mo lgwdt Aoyl gasan Auliansl) cDle ) duass -
(——-) s Jo U Eigan ) sahs Aol Clapand) G aslual JS aabuall) A plii (85— ¢
(——) el Cigob sty A Joli (of dopu i (K=o

(=) Al o Aelinall gall (e iy Yy dandlil) Jala dad die Jadiall Sl O sSh L Jolis A1

(—) g B ) L cdle i) auas A Blall Aas g LG ek =V
(——) LBle L) hﬂ@}&'ﬁ uguranegz\hw\ Slaswal) aae —A

Aakl) i ga bl agaasaal) 11 Jo Ui cha gl L) it Jglae ga asaageal) 2y glS Jglaa Jolis—4

(—) e

(—) (T padl) JLe B Je il yapmall plad) Aalua ¢ Bl andll (€ ¢pa Jadidf aadll JLe -9

(-—) Jo ikl lpaiil) ABlh Jala Balij e Jaxd Siaall lgall — 4 )
(-—-) Aaslanl) CMS U Apu (se 03 A Augeal) i) dsall (e lasiiY) - Y

Adbasl cdlelil) o6l aran B Hiaal) dgall aladiud o Ol deju BaL b pdadll Jaki— ) Y

(———) Bl daja adds Y culi Lad a3 Bhall dalall dugSal) cdlelanl) & - ¢
(—) el eda ) (595 Las Biiaal) Balal) 8l (aajlad Jolatll dadlal) Balall — Y 0
(——) s (sl Lalal Ao Liial) afgal) cllgind ¥ dpnal) cilelitl) B — 41

e |




I, e |
i (45)—p 2023/ 2022 (ke 12) diual) — (Js¥) ¢ 5ol ) sloassl) dlic oliy  a glall alal) (8 4 ol 1
é N2 + 3Hzg == 2NHz(g) + 92kJ A O Jal) alkail) ‘ﬁ -\

() - Kegq Y il dad 50l (Ao Jary allall) §la dapa o) M8
(—) AUAIL Koq dad (o dijs ¢ e aliS (S Bihaa Bake dila) die —) A

ATl agall GaSS dali ady YY) pudage ol ((1.1) (ol e e Jolill Ko dad (o cale 13) -4

2NO) + Clygy == 2NOCl(y) el Ol allail) & -
(—) gl Bl iy AT Y Ko oY) cunli dad

3Fgs) + 4HO ) = Fe0y4is) + 4Hzg) Pl Ojial) allail) A& -y
(—) Joral) 3als (eagoted) S g ) Baly (S

Ci + COxg = 2C0Og) ¢ all allail) b - Y

(——) Al Ao jigall daiall Bal die 0 gush) asst b Sl ) Mg
Cis) + QxS COz( + 393kJ A O il R b Y Y
(——) . 600° C xie alail) (il Kog dasd (e (8 500°C 2 Keq dasd ol
(=) Blall das (aid e Y Cul dad 43 Slall dalall AugSal) chle i) b ¥ ¢
5CO) + 1205 === lygq + 5COyg) A Ol alliil) B Yo
(—) el b aas Baly die Aailil slgall (usSE sad GIEY) adaga £l

PClsg<=—— PCl3g + Clxg) t A Gl Je il b - ¥R
CrST olad) B ads (Y audage of (Ao J el b (Keq = 4 X 107 ) oS 13y
(——) Aaslil) a)gall

(=) ) Wi sy (A Bhall days CDIRL GIY) cull ded Alids - YV




(e

(46)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

(=)
(=)
(=)
(=)
(=)
(=)
(=)

2S0sg) === 2SOyq + Oz Ul O jall aldadl) ‘ﬁ —YA
ald (1 X 107) gobead disma B Ao die alail) 13gd ((Keq ) i) bl dad cuils 13)
. Jadal) 5als ((SO3 ) S Il Baly ¢Sy
PClsg) &= PClsg) + Clag) 3 ¢ 5Rall allill Ao adlsl) Jabal) 5alj — ¥4
- pla 13gd (Keq ) V) il dasd (e Jiy
b AN el alaill ( Keq ) o) culd ad cals 13) — ¥
25 (66X 1077) @k (200°C ) sie 2COpq) &= 2CO( + Oz
- pball Gale alail) of Ao Ju i old (6 X 107°) gskass ( 500 °C )
G Jo L) alad) B (V) pudaga gl e i b ASBdal) dgall (san) 35 Bali) aie — ¥

. ddlaal) salall S5 e Qi

N20s@g) = 2NO2(q) Pl Ol alladl) A Y'Y

Ol pas HAAa
. obrall (Lid sie jaall ) Ol Bad Al
ARG Blall daja cudy Lalls dlelatal) ajgall 5uS)5 paty ati Y oY) cull dad -y

S5 oladl (A ) pudage Asl) ) gad QU Alls B Pl (e daglial slegll aaa Baly — Y e

L cga 23 gt A e

e |




(e

(47)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) () 4sn 5

&

: el S e}

) ol 0 IS g S0 i ] et il gl o (V) 0308 0

b bal) Jo i) deyu o s Y AN cpjlad) gas) -
Ll Bang JNA i gl Giaay A cdleliial) duaS ()
Ll Basg b Je i) (e ilsill daS ()
cGadl) Baag JA cigall a2 aal) Jlada ()
L3l Bang A Jell) padd dap) Bhaal) Salall duas ()
padlalll Ayl g8y — ¥
el ) (sag Adeliiall dgal) Claswa G patbal JS ()
(RIS e 45 ol igaad a3 Japdll A Ao linal) dgal) Glasws ¢ clasbadl) ()
Ady Sl ) (535 Japdial) A8l (pe JB) 4Bl @] A Cilaseal) ¢ cilasbiadl) ()
el Y Janaial) A8l (e us] 48U L AN Clasuad) (o clasladl) ()
:hiidl eyl e danua g AN cjlad) gas) —F
Ao laial) dgal) of Aaalill algal) (e suing ¥ Jadiial) uSpal) ()
el Jolill bapditl) dBlh Jals dad die OsST Class 08 Hle hadial) Gl ()
A Aadl Ul e Sadial) il ()
Al B Ao littal) Sgal) Jandd S o ¢S Y Jadial) il ()
;Y Laandall Blal) das B goald) slogl) Cuansl ga Jolil ¥ ggida slog B aadl) ¢
Al Alal) B 0 andlly Al Alad) A 09 s ()
sl aadl g asbaly ¥ CpausY) G ()
ARl IS A andll ga Jelin Y goad) elsgdl cpanst ()

Ais ey Ulad e (aadll) Ol GuamsY) @liiia on claslall) ()

e |




(e

(48) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) () 4sn 5

&

D Aibual) e Wl Asyu (pe 3 Y AN cpail) gaa) —o
Ade il dgall 35 83U () Bhall dapa Bl ()

Baaal) Balal) dsaS 8345 () Ade el clasual) aaa 33l ()

P 3L e SR Aopu B35 () LS CAS LR asan B lad) daja g S (535 —

Al L) dgal) S5 ()
Ao lial) clasaal) ¢ Alladl) cilasbianl) dlaial ()
Je Wl ead AU Janditl) Gals 8Ua ()
ghia @lil @fjlal) aas ()
8L e (S TL Blinal) Qi) g padis A (ghliall B cpdil) aia -
(3hlall dli b ansy) (gl Ldldal ()
Al Glaag s S5 g N sledY) ¥l Adlas) ()
S 355 Y (aliad ALMAY afgall Jlaidl Eigas ddlaia) ()
Jlaiid By piland) oo gl O gl ] (A6 <5 ()

1)) dle iial) dulal) Gilaswal) paa ua LS s dana pe 40N @)lall gas) —A

g Lad cilasbaill Jana () ghia ()
gl () g L et Ao 0a ()

sl ) 2 A asdl) JISET aaf -4

alal) cudlal) () il JLE ()

AL il () sl s ()

e |




(e

(49)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy o glall plal) (i) 4sn 5

&

tsh9 Baalg | dleliia Al Bale Bal&S Ao Jand 400N (3 k) asen -

ilia uauugﬁ’.@h\dl( ) Balall o34 &y ()
Agiba daya 3l () ao U (g A lglisady Balal) Gaka ()

tle Jelnll Hanall salall Jaxd — )
Jazill Gals 5l ()
el el oSN Al Ay Bl ()
el (8] Jaudss A8Ua cld AT alag) ()

A A 558 B sl e s ()

:Aaslil) alpall g ALSNA Msall e sl Jo i) Alolaa b Lghii Y AU dgal) s2n) — ¥

) Leliiall dgall ()

Je Ul gaaal) algall ()

el oo dasll eplad ()

LAl Jglaall B g allg Ao lital) of daslil) ligh) ()
Al Jo il Aoy JulBS Ao Jary 53 Jalad) — 1 ¥

Bl daga saly ()

Ao lial) cilaswal) ana Julii ()

el dasle Sale dbla) ()

Al linal) dgall 5085 805 ()

foh &) Aliassl) psil) gyl — Y €

cla)l gsall elsgl B aal) faa () Aaadi @lal ()
LOmall (B aal) aa Aagidl) () A\ i ()

e |




(e

(50) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) () 4sn 5

é : Jo ) A puu B3 (Juaia LI Jalgal) (as) — 4 0

Ao Uiial) dgall 3855 3345 ()

Bl dapa sl ()
Ao liial) cilaswal) ana Julii ()
B Sala dbla) ()
tlatie (Y Al ) Abast) Jelitl) Juas =11
A3l algall S5 Uighose Ao liial) dlgal) 5085 g ()
Ll Jo il degud Lislusa el Jo il Aoy graat ()
ouSal) olaTy) b Joliilly galal) slad¥) A Je il (e JS Caligh ()
Al algall (ghad) (gsinall Liglua dlolital) Mgall (glal) (gsinall guas ()
2HCl(g) & Ha(g) + Cla(g : M ¢35l Joliill ( Koq ) V) culd dad oS 13) Y
POl e Ju i oli (2.5 x 1077 ) gslus
Jay aidie Al (HCH) 55 () Jan S Jolatll e Ludiall algal) 35 ()
Jax S ossial) (H2 ) 55 () JUSY) g A Ao () deas Jolil) ()
tol e Ju 13 ol (1.5 X 10710 )egobes O3 ugSe Jeliil ((Kog )cliY) el dagd cils 13) —1 A
L ouiSal) ey B Jelitl) Aoy (e ST (sl olaty) B Jelill Aoy ()
ATl dgal) (e B ilial (eSS olaily s Jo il ()
Ao lital) agall s olatly ads QY puaga ()

Ja3 B 0585 Y Gigas Ne Lgal) dgal) 5855 ()

e |




I o1
I (51)—a 2023/ 2022 ((le 12) cisall — (Jg¥) s jad)) slaassl) Alicdf eliy — o glall alal) (81 dsa 431 1
é 2H3(g) + CO = CH3OH(g), AH=-92 kJ : Jull ¢ el Jelish b —14

: die ( CH;0H ) Jgitiall 1) a3
Blall daja pakdg bial) B () Bl dad paddg kil gadd ()
Bhadl days Baljg ) (s () Bhadl daya Balijg Jaral) 3aLy ()

( Keq) ¥ el dad (&5 PCla(gy+Clag==— PClsgy+120kJ: Il o5l Jelial b -«
o3l e a5 el () Bl daga Uil ()
Bball dajs padda () Ll allall) Ao i3all dakual) B2l ()
CoHe = CazHagg)+ Haig), AH=+I38 kJ : ) ¢ jial) Joldsl) b — 1)
: Aadlil) ((CoHy ) ) daS 8alj oSay
e e ) Cung gl Ablal () Bl daada ()
Bl Lo iy () Bl B ()

b A ¢l AU Y el gl sugl) (aes Abla) die — Y Y

[ Co(H20)6 ]?" + 4ACI + 30 &= [COC|4]2" + 6H20

G LLRTOY G @)

L38Ol Bad ag () L0l Ol Bad N3 ()

Y el dad Max () Y pdage Al Y ()
CO + Chkg=—— COClyy Pl G hall alail) A Y Y

¢ ( COCl, , Cly, CO) (o <1 () dis cpall aaey (10 L) dnaa slog 4 oty Jolilll oS 1)
t ol ((Keg ) oY) culli daid 0lé (10.048 , 0.4, 0.2 mol ) il e

0.5( ) 2.4( ) 60 ( ) 6( )




(e

(52) —a 2023/ 2022 ((le 12) cisall — (Jg¥) s jad)) sloassl) Alicdf eliy — o glall alal) (81 dsa 431
& ol A m i (6 X 107" ) (ol L Jo il oY) culd dad cals 1) - Y ¢
Bhall Gala gkl Jelal) () Bhall s sajhll el ()

sl dgall (eSS sladly YY) page pda () Jan s daslil) gl a5 ()
Cs + COg=—— 2C0O(g) @ AUl ¢jual) Jolail 2 ~Yo
P el pleg B gl wes) A6 518 daaS Bal) (S
- Agall ) 8l () O8N (e el ddlabs ()
cslegl) aan Bal () el g (e CO (e qaanas ()
Hag + lag= 2Hl@g 1 Jul ojiall alill b agll 55 5aly xie -1
:Basly oo dasaua 40Ul cllal) aaas 18 dima Bl daye die Gaag (sl
Keog QUSY) i dad oz () Baaa o Al Las ()
ALl Ko Y el dad As () - Hlolad) & ()Y giaga gzl ()
Ha) + COzg) + 41.1 kJ&== H20(q) + COfg : Al ¢ijiall allail) & ¥V
t9h lgha Basl Iae Cpaggl) daaS o S5 AU Jalsal) paea
Bhall dajaady () Ol Al e adlgl Jaual) 3ol ()
ol mie A slad) iy diLa) () Jell) giie N (€O, ) e dbla) ()
2NOg) + Chgs— 2NOClg) + &bs Ol sl & —¥A
: 329 (NOCI ) s olails (¥ puaga i ¥ (o Laa Il
ool 5 Baly () Al Ao adlgl) dual) Baly ()

Al Bl Aoy padd () Al Bla dapa Bl ()




(e

(53)—a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) plasll Aliaaf eliy o glall plal) (i) 4sn

:01;5 3Fgs) + 4HO(g) = FesOas) + 4Hz(g) ‘.;133\ Ol allail) Ao Jaidal) 5ol 2 — Y4

) (eSS gt i (Y g () 35 Ko Y el dadd ()
B Keq oY) culi dad () Al Y AUR ) pdage ()
D A Aadiil) aal LB V) pudage o ik Y Dl - v

Cis) + COyg=—— 2CO ( ) 2NH3g== 3Hz@g)+ Nog ( )

CSgt4H:2 g Hag) + 2H2$(g) ( ) 2NOg)- -

7

N2g) + Oz ()

N20 Ji& gl 4bj oa 2N20g) + 3029 S 4NOz(g) + 27 kJ 2l ¢l alill) (2 —7)
AU Bl Ao ahn () -Jo Uil A Cuaay (g1 slogh aaa JulES ()
AU Bl dags aila () as¥) B G jal) dilal ()

;A ¢ Fiall Jelil) b 7Y

2NaHCOsg + Heat === Na;COsq + HOg + COxzy
: de [H20 ][ CO2] ipd duala dasd alajs
NaHCOs3 (s Tas 448 dues dbl) () Al s daja ady ()
Al Bl daja (ks () Al e a8l dakudall Sl ()
2N:05q) &= 4NOyg + Oz + 122kJ 1 O ial) alladl) & vy
paie ((N205 ) cmag i) asesl aald 518 (lSE) JMad) 3y
Al Bla daja ady () alil) Ao haidal) 5aly ()
AU Sl days Gaid () sy 8 55 85 ()
Hanls o (el Jo Ul () puaga e S5 A Jalgal) gaan Yt
Bbal) daga () Ll ()

sl Jalall () S ()




(e

(54)—a 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) () 4sn 5

é gl ol Jfmdl

Rt b Gl | il 1 o (il | S0

L) Bang (b i L g (AN Ay (Alsasl) Jo Ul s pu (aldi )

1) Gary Lguans ashaal Ladie milgh OsSiy Jo Ll o) e clivally clighly il ol asladl) dylai 8= Y
AIS .o Al cls

............................................. o Jo ) Clasal) lgaliad Al) ABUaY) ¢ya duaS JBI- Y

........................................... Al Ad ve Lhat 00 clawa oo Hlue Jadiall Spal) — ¢

Sl QO AS iyt o ) Bhal days gl gag—o

e Ao pu 1838 QUM L Adlaial e Ay Ade Laial) dlgall a5 Sal— 1

Aaa 20560 o) abias eovenreieeeene e, clasaal) aaa s Lls—Y

...................................... o calia cuda (B L3l L) Al Ao Lite Bala gl dabse B3l Sa—A

Al lial) claswal) a2 & cenveieiiee e (At Jo il Aoy quulini— 4

a2 L JLad) (BUES) (e v aadl) (ha ByaS AL ghia)— Y »

..................... Agall G puiad QL) amed A lisigully SlpSal) aa dsyu (o 3 Al alaiyi— Y

Lcdle il sdgd
35 il o Aleliial) Glaswal) pas Juli o Blal) dags g L) basl) Jolil) dopm Bal (Sa— ) Y

.............................. ALl o delaall agall
C) + COzg) = 2C0O() el Ol alladl) AN Y
Al e jigall dakidall coeiieeii e O guSl) asast Jof L) ala
2H2Sg) + 3Oz(g) = 2H20(g) + 2SO(g) feftl) O el alladl) gé—\ ¢
JeU gleg ana i e (SO ) & ) alay
............................... 9 Keq CUAY) culld Auamal) Aall) o i3 s3l) Jalali— Y ©
CO() + 2H2g) = CH30H(g) + 92 kJ sl Ol allail) & — 17
BN A e die CH30H Jgilisall z ) alaj
G5k (60°C) Bl dayd dicy (1.4 X 10°%%) (gslud (20°C) Bl Ao die O Jia alail Keq dadd cuils 13—V Y
Shall . gsill (e Jeliil o A 13gh (22 X 1073
C)+ COzg) = 2C0O() A ¢l allail) A A

= Keq :48latl oY) <l o g




(e

(55)—a 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) plasll Aliaaf eliy _ o glall plal) () 4sn 5

é 2N205g) = 4NOz(g) + Oz(q) el Ol alladl) A& - 4

- (NO2) K& 385 i, sie (N2Os) jl& ddlgiad Al
2C0O = COzq + Cys) t el O all allall) & — Y
(CO) & Mg wevneiiiiiii o g i) a o bl Baly o
5CO(g) + 1205@g) = l2(5)+ 5COz(g) f ) Oial) allall) & — Y
LS pUJ AAA eererecere e, sie Aa3ll) Algall (eSS gad Y giaga £l
A i e die V)l dad A3 Blall dalal) dsusel) el & - VY
Bl
2HCl(g) + F2q) = 2HF(g) + Clag) + 356KkJ Al ¢ jiall allail) & —YY
AU e 8550 Al A3 cvreieieeeeieieee s sie el Jo Uil A 2143
ANHaig) + 305 = 2Nz + 6H:0) + Heat 1 G ¢ jial pliill & —¥ ¢
A5 1361 Keq i) €uld Zab ovvvriiii e Ball days ad) sic
CoHe() + Heat = CoHag)+ Hagg) 1AW Ojiall allail) 2 —Y 0
s AU (i) Y Gl (3 et (500°C) xie AUl 1igh oY) culd ol
.(750°C)
FeClaag + 3KCNSag) = FE(CNShag + 3KCliag 1l & 55a) pllid) o — ¥4
S3a jas)
...................................... iS5 By e yaal) sl Bad sy
Npal) opgSi oladl pew Jelil of a1 gl 1 e B Keg V) ol dad s Lexie YV
S R Je il cpa AaIll Mgall ST 5 eerrrerineriieriieerieeieeaann.

LJe ) 9.# Als)al) a)gal)
CaCOsi) = CalOgs) + COzg) el ¢l allail) & — YA
& (CaCOs, CaO , COy) ¢y S e 30 o i) die dag 1L 4ana (3lia slog b Gaay (51l

.......................................... Sk Keq oY) b Lad olb cuiil) e U (0.5, 0.1, 0.1)
a3 ol b oY) g Jaal) Balij b aaal) A Bali Lgauaa Ol (Slasl Jo il IS 13 — Y 4
................................ Laaa i ) slgall ¢ sl 43
CO() + 2Hzg) = CH30H(g) + Heat tll) Gl alladl) &
............................. 9 Omaagd) BT . 2 Il gl ) D
AT &S e 9l e ji3all haial)

e |




(e

(56) —a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) plasll Aliaaf eliy _ o slall plal) () 4sn 5

é : g 1 Jfpmeadl

el il S| g i ol i ookt i JSI s

sy ey e aladials odlaal) alad dilens dald die dald BUA alalll Jale (i —




(57) = 2023/ 2022 (ale 12) chuall — (S5 5321 ) £loasl) Alin ey — p slall slal) A1) A 3l
& By By ga ‘f ddlhy salaa) e CpaasY) &a Qs Jo i Asyu A3y V




(58)— s 2023/ 2022— ( ke 12) cieall - (I £ 331 ) ploasl Alicf iy _ gl sl 01 A 3l
é .géﬂ\wwewmw@uTQM\ Bl pa iy sl<g agl) (aas Jolaa Jolii— Y €

Aagall cllad) b

duwsSal) clelail) cpa e Y AgNOsag) + NaClagy—> AgCls) + NaNOsgaq) Jelati— 9\ A

CH3COOH @g) + H20() = CH3COO (ag) + H3O"ag) AW Jelaali— 1 4
Ailaial) dugSal) e WY (ha uiay




(e

(59)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) (i) 4sn 5

&

S (pe AaIl) Slgally Alolital) Mpal) GBS ol ( Saliatl) (Slasl) GLEY) Alls ) A ey Laxis =Y

FeCI3(aq) + SKCNS(aq) = Fe(CNS;}(aq) + 3KC|(aq) &m\ CJJM\ ew\ ‘..é _* i
G9as JAA\

g9l aa¥) O all) Bad J& KCl aganlisdl a8 (o &jall ddlia) yic

N2 + 3H2(g) = 2NH3(g) A O Jall alail) cﬁ -Ye
Al e jigal) Jaiall Bal sie Ligal) ) My

e |




(60) = 2023/ 2022— (pale 12) ciual) — (Js¥1 ¢ a0 ) ploash i el g glall plall i) a3l
& N204(g) = 2NOz(g) el ) alladl) A& — ¥
slegl) aaa Bal aie NO2 & z W) Ja

N2@g) + O2(g) = 2NO() el Rl allail) A& YV
U e el daal) Bub) die Y) iage i ¥

N2(g) + 3H2(g) = 2NH3(g) + 92kJ A Gl il B — YA
Bl dags g Ul QY cul dad J




[
(61)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy o glall plal) (i) 4sn 5

é bl
el il e} 96 ]

Cla@) + 2NOg) = 2NOCl(g) P A Ol Jelalt lada ey yiail) s aa sl Jeldly -
. il Ae(0.32M, 0.2M, 0.1M) 52 ( Cl2, NO,NOCI) ¢ JS 55 off QY ais ang )3ld

A Y s dima Ba days dieg 2L diau sleg B (NO, Hz) ¢ gije Jao Y
2NO(g) + 2H2(g) = Nz + 2H20O(g)
9 (N2) 5& e (0.15mol) 5 (NO , H2) &l& e (0.02mol) Ao (gsing haslaall of aag oY) xieg
Keg oY) cull dad o) . elal) s e (0.3mol)

Ol Jeliil) cuss (500K) 4aj2 2is (CO , Hp) gl Jelitly deliall 2 (CH3OH) Jgitisall jany-¥
CO) + 2Hzg) = CH3OH(y) s Al

(0.170mol) 5 Gaassa0 (0.302mol) 5 Jsitise (0.0406mol) Ao (gsins Jaglaall o (Y dis aag JlE
Keq OUSY) i dad cama) . 2L (gobews sLY) aaa of (gl aassl Jf

A O el Jo ikt Tida (25°C) AdAN Bls das B slall iy Jady —¢
2H20(g) = 2H2(g) + O2(g)
Keq = 1.1 X 108 clsanl) 13g iy cul dad cuils 13l
TCig lal) o3a A (Ha) cragtgd JI& 0 88l LS Lo Juanl) B il 138 (e BN (S A

2NOBrg = 2NO() + Brz() 1AL G el Al ‘;‘. -0
Gl YY) die (NOBF) Jl S5 oS 13ld (373K) 4o die (0.416) (ssbed (Keq) Y cull daid
Q) die (Bro) agudll S 3:S5 cuald (NO) & a5

P AU Y s s Jglaal) g elall B Liga) SlE (e AaS cand] -0
NH3g) + H20() & NH4"(ag) + OH(ag)
= (0.016M, 0.002M) Sgbows Jslaall (B Liga¥lly eSg gl ol (1o IS 55 o 22 ) diey

(Keq) Ol C\,\u a.A:\é ) i il




[
(62)—a 2023/ 2022~ ((oale 12) chuall — (I 5 501 ) ploasl Aliaaf eliy _ o glall plal) () 4n 5

& CaSQOys) = Ca*'(ag) + SQ (ag) A el b -Y
L) i Jslaall b Ol IS 35 nld (2.8 X10°5) 3t (Keq) O cull Aagd cils 13

) Y it a sl b e gil) Gaeal Jglaa ol —A
HCOOH (ag) + H2O(y & HCOO (ag) + H3O"(aq)
(Keq) CE¥) ol dady (4.2 X103 M) Golow (B3I 2o Jglaal) B asaig gl OglS S5 o) ag 130
LY g iay gl Gaes 1G5 cald (1.764 X107) @b

Na2() + 3Hz(g) = 2NHag + 92kJ Al ¢ jial) Joliall lada jula ddudas Ligall) ¢ ) as —4
igal) ) Baliptdagpal) Juadl L La zcigliaally

: A Je bl b (PCls) 4asly (Keq) GUiY) culi dasdl diang 1ila - «
PClsg) + 120kJ= PClzg) + Clzg)

Al N 8

el Bl days ady -

e |




(63)—a 2023/ 2022 ((eals 12 ciual) — (J5H) ¢ 31 ) slasSl Aliaf iy — o glall lal) (i) 4
& 2NO() + Oz = 2NOgz(g)+ 113k]  : ) ¢ jiall kil 3 — 1 )

Y pdage Ad) ol sl oY) Ao o Laa S i g
oSy S Julas

G| Al 56 ] 00 (Ul i o ety - ¥

FeOs ) + 4He ) + Heat= 3Fei) + 4H0 (g)

Bhall dapd ady s i, Crei olad) B () gaga gl
5)))53‘ aé\)ﬁ .............. J-]; (keq) o\}"\ﬂ QQLI:' Z\-A:\B a4 _‘T'

¢ Al Lo jigal dabial) (add N oY) plagal diang ila—g
celall A cpe ajall dBLG) die el Crss olad) (8 OB pudaga gl —2
(Keq) Y) i juat ai€)— A




e |

[
(64)—a 2023/ 2022~ ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o slall plal) () 4n 5

é ) alalaally Lt Sl daailf ey JuS - ¥

dudlaie i dupSe cDeldl — dupSe 48 e W — dudlatie dugSe CDe il — dugSe cDIe S

“w

Lliasl) e lE |

) il 36 i 19 (Sl (i | iy i ) ¢

v

Biaa ala alaiiul Alla b budil) A8l

Ao Lital) 3)gal) 48U

Aa3lil) sgal) 43Ua
i) Sl

Je i) (e daslill ABlkal)




(e

(65)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) plasll Aliaaf eliy _ o slall plal) () 4sn 5

e |

&

a6 el J | S - G| J Vg
-1

S3bl A asladl]

S3bl aslanl! 45,Lall dag

RPN HIN]

&l eSS

Ol3¥l s 9e

el | 78,3

&1 9l 5S35

Ol ¥l iyl dad il

SI5F g g e T 25, g

Bylyzdl dznyo

#SAl

p-‘g:z”ji il
A (5 gl ate Ala 8)
(&Y gl

Aill ] of 3340l 5oLL|

aailll salll dyazell 8oL 4,lall axg

Laaist 46l

Wl jo> >
I :.~..”

Jelant! e pus

Byl yld 5yl Jelazll g3

AH 2.3

Keq dasd e 551,21 8505

Keq Aaid e 8yl ]l ua.a:v.'ii




(66) —¢ 2023/ 2022 (s 12) ciuall — (Js¥) s 5ol ) sbiassl) Alinf eliy — a glall alad) 8 Asa 551)
il g el RS 0 JS (§ i o peige 1300

Blall dajs ady ie el Jo ladl) depud -
............................................................................................................................. X Puil
............................................................................................................................ s Ll
Bana 5ale dblia) wie Alasl) Jolitl) depud ¥
............................................................................................................................. ;2853
............................................................................................................................ : ki)
Gy Sl polaa JLda (B lgaing tic dhaidie dundd ZB0, magil-v
............................................................................................................................. ;2853
............................................................................................................................ : ki)
Aball Bl daja B dlgh 5581 Gl alakal) 35—
............................................................................................................................. F il
............................................................................................................................ 2 eadill)
aniall (pe AaLAILY andl) JIS il die aadl) aalis Jles asf guasi-o
............................................................................................................................ ;i)
............................................................................................................................ s eadill)

|




(e

(67)—a 2023/ 2022~ ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) (i) 4sn 5

&

(Aasl) Jo i) dsyu —

pdliatl) 4 k5 -

gt 48—y

dugSal) & Mol —¢

dougSal) cdlelasl) —o

ddlata) dugSal) el il -1
dlaid) e dugal) cdlelan) —v
ALK Jad (438 —A

QY e -4

QY cli -y .

Sealinal) Abasl) @53y Ala =)

anliligl fase =1 ¥




(e

(68)—a 2023/ 2022~ ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4sn

el el | D2 |
a5 10ddlg gakea

e |




(e

(69)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

&

il gl (30 JS el Jiki (Sl ikl pllanal] g i S JOSI Il

e |

astig il OslS o (HY) cpaggl) ciligls ol (uliiy g Ao Gind Al clial) -

[E— ) AU dstaall & (H30")

(-—=—=——————= ) (Al Jslaall (B ( OH ) wauSg ngl) clipnl Jaatl i Al Gliall - ¥
(-—————————— ) (il AL Baaly (uagdb B3 Lo gsiad ) galaal) ¥
(o ) c ol il (g a3 Ao (gsiad AN (aleal) -
(-~ ) Ll LB G @b &G e ggiad ) Galaal) -0
(-——————————- ) dstaall B ((Osian ) HY cmnated 0slS s S (sl o sgin ) Balad) -1
(-—mm—mmm——- ) dslaall B ((Osian ) HY cnagel 0elS diid A ((0gf of segia ) salall -V
(——————————- ) CHY Ogigsd) a8 sy paaad) (e Adall gall —A
(———————————- ) HY Ogigd) Wbdin s saeldl) oo gl giall -4
(-m— - ) . Glall \guaang saclal) gl ABbjuall acly aaal)—Y
e ) dsadlud dbay O oSl Bald) cilig S (e ga) Sl Ao 5l Lgpal AN Salali— Y Y
[ — ) el ) 0 Bal) Clig QY (e ga) ) o Bl lgd (A Balali-Y ¥

2o Jo Ui Latis 5o A€ dllud f LgiSey LaS ¢ 2o i) pa Jo Ll Ladie (aans cllud (ff LgiSan (Al afgall =Y ¥
(=== ) . aaall
(————————= ) Al Aol ais A1 Gaagsar Lasal (upais o (geiad Galaal-) ¢

S paie 058 s Gans Ay GB Y 0% Bale X ey pausTly cuaasgl) e S Galaa] -0

(-——————————- ) - Ay aBlal
(-————— ) poia i OlSs dnSeuan sl E LY sla A O ditan A Jelill -




(e

(70) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy — o glall plal) (i) 4sn

L OH" 3,000 05l 35 aa HoO¥  asla gl 05018 5 b (gsbodts (g3 (Jaall =1 ¥

(- ) . H3O" assis gl OslS S8 (Spdall Al jlé sl Aullad) dasil— ¥
(-—m—m—m—m— ) . OH" aaSg gl ol 5o (Spdal) alylé gl Audlad) dail) - YV

e |




I, e |
I (71)—a 2023/ 2022— ((Ale 12) cinall — (oY) £ 5 ) ploassl) Alindf iy — a glall alal) i) 4n 30 1
é A 3 Al g ngl) Oanl RS (B agig gl OeilS RS G Jalad Lasel) Laudl) - YA

_____________ ) A Jslaall
------------ ) Lilal) Jallaal) B ol Jin oplis A (alaal) Y4
------------ ) QU Ala <y duilal) Jullaall B Lisa onlis 0 (alaall) - ¥
____________ ) Lilal lghllaa B ol IS8 i 1) el — ¥
———————————— ) OB Ala J<asy Aulal) lelllaa B Lisa cplis 0 selgdl) —rY

UV aie (aeal) 35 ) agaiasigd) OelS SaS ARl Sae WAl S quua Juals dud WY
____________ )

CUY) die Bl S5 ) aSgongl Osa) R 3al Ghaall G il duals A Y
____________ )




(72) — 2 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) (i) 4n 5

iaal] b 8 il o] ( 7 ) G059 Admsduall 5 il o (V) d0Ns Fu : ouilid] Jfumad

(—) (H) cmnasng) OslS Juiiud Ao 8080 g A Balall & (ugina BB -
(——) LAl Jstaal) A (OH") tugngl) Ooi) S8 (e Ly ST (pugaian) BacB—Y
(—-—-) oY) Ol Y el uadl) gl 489 Jgady Asila (uale Ll ciliglil) Jullaa - ¥

asisal) gl paant) oludl il o A58 are g aogilly GaleaSll (ugsia Gt gl (et

(=) asdgall Clind e ldl dgludly
(——) slall (8 ligdl) dasadi 5T pgandlSl) 2uSgu0p (1 Ja Jslaa jpdand (S Y -0
NH3 g+ HCl (g) & NH4 @g)+ CI (ag) Al Jeln) 8 -1
(——) L gD ABjpa 520 WS 2 g1 gaY) () 518 by
NH3z) + H20g & NH4%aq) + OH" (ag) t Al delanl) A -V
(=) S ugl Osily elall [ Ligd¥ly asisal) OalS b Al ¢ lg5Y)
H20 )+ HCl gy & H30%@ag) + Cl (aq) t Al Jelaal) A -A
(——) . (HCI) yaead dgbjpa basliS &5l O gl iy
(——) . (SO%) & (HSO4s7) yaeal dbyall 5ac\l) -4
(——) . (H20) 8 (OH") uSgungl 09 (3ihall Ganali =Y o

i Al Jglaall B (H30) agigotgd) OelS 365 o a3 of g Al Salad) =9 )

(—) Sy - Sl p paes
(—) - Baysial) Sgall anii (gl — Sigy aggie s BasliSy GaeaS dllud Al gall — 1 ¥
(-——) . SAT Bale pa lgle i die Cligig ) gia Ao 5380 Lgd (gl Bas B -3 ¥




(e

(73) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) (i) 4sn 5

é OSad ¢ o)y (peSig cilig AN e ) GlS) Ao Badll A (AQT) Al Oels oS 1Y) - ¢

(—) cus) asgda s Liaas pliic)

C @ — digp paeal dlu aibud) ggif HY +:CN- —> H-CN A Jelial b —ye

(=)

(——) . sl paaas Ligdl dlas HaN: + HY —>  NH4* P A Jelanl B -1
HsN:+ BFs  —> [HsN: BFs] Pl Jela) b -1y
(——) - gl B B L gaY) Ao Lais (] e (g gl ) glh Gl Gl

(=) (HSOx) b oo il 0385 ca G (H2SOu) i (e gl (H30") asigstgd) Osf S5 — VA

HPO# (ag) + H20 () & POs(@ag) + H3O%(ag) Al ddalaal) —4 4

(—) ey s sdl] aand Al ol Alaje Jia

(——) - Jala &M e ((H3POs) dlyyshugdl) Gaas cully =¥
(——) - A Al Dajal) ol gl e BB el shusdl] aand AEIAY Alspall Gl culh — Y
(——) Al Jullaal) (B daddia Ll Aoy 0sSE AN Galead) & diadal) aleal) - Y Y

(=) ol o A3l clisgh) aa culiall 8 Gaeal) clija Ao ddmdall Galaal) Jallas (ggias — Y Y
lisaly (H3O") psissnel) clishls (o dli iy ugll panad (Alall Jlaal) sing =Y ¢

(-—) . ki (CI) w5l
Sligsily (H30") assisuel) Clissls (Ao diand) Gasad (Al Jolaall gginy —Yo

(——) . ki ( CH3COO" ) cbiaaddy!

- Sy ngd) il e SaA G Ao g51a3 (NH3) , (NAOH) (e 5aSall dasbadiall Jullaal) — ¥4

e |




(e

L

s ||
R =
(74) — a 2023/ 2022~ ((oale 12) chuall — (I 5 501 ) ploasl Aliaaf eliy _ o slall plal) (i) 4n 5

(5= - OaaeSY) e dolaling aguigeall LSy OsSig slal) aa (NQ) agsigal) Jolisy — YV
(——) Cdaeld e Sy slall pa ol Auglal) cflal) aaals] — YA

Al e Ligal) cilbiiiag agisdd) CiligilSy waSy gl cilis) Ao Ligedd Al Jslaall ggia — ¥4

(=)

(—) (HA) (2 Osignl) Al puaiad) Al Galaadld dalall dipuall — ¥
(—) c(HF ) duslagngl (ans o 68l ( HCI ) dyglSgingll aes —¥)
(—) C Ofilaga o (H2S) dhi Sy nel) paas ouliy — Y
(—) L Qi U Gaes (H2COs) dhisnsll Gans ylay —¥Y
(—) (HCI ) o dhi il Gasal Auiluas) disall —1' ¢
(—) . (HCIO) 15Msuel (aeal Luibasl) dinall —¥o
(=) - (H2S0u) o 35Sl (el Libas Aisal) — ¥

Lyt Jolaa B diad golud (0.1M) iy si<g ngl Gaan Jolaa A elal) (uli cull daid — vy
(——) - ahall daje (il die (0.1M) agageall
Ol 35 Q8 (40 °C) sie (1.2 x 1077 M) (gslow A elal) B agnigigll Ol 35 OIS 13 A
(——) (8.3 x 1P M) ol Jslaall (B Sy ngd)
(——) Cpbal) clag paes die ((IX107M) (gobaw il laka (Ky) slall ool cyli 74
(11077 M) o Sl Sy 0l Gl €5 09 (HNO3) easinil) (aand Alal) Jolaall B — ¢
(—-) . (25°C) xe

(—) Sl Ol 18 o BT agaignel) OelS RE 06 Wil Jslaa B -

Bl Glags geas die ey el gl 0G5 Golew assigsnel) QoIS RGE 068 shial) plall B -t Y

(=)




(e

(75) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

é (1.7x1077M) (sl (40 °C) i A slall b [H3O"] assiasued) 05l 385 oS 13 — ¢ ¥

(-——) - (2-89%1071%) (gslaws dayall sia die slal) culi yll 8

gl dima yaa3 (25 °C )i (1.7x107% M) (ssbuas b aauuSsaagd) Coal a8 (63 (lal) Jglanal) — £ ¢
(——) sl Cwaddl
(=77 ) -aeaSaued) Ol S8 e JB A s hgd) OIS S 0% U s (pdaand) Jstaall - 80
(-——-) -l agaigongl OalS RG g Lh Luilall Jullaall s gl o) ity — ¢4
(———) - (25°C) xie sl clall i of a 13gh (PH = 7.8) Liagotgl) o) Lgale i€ ola dalag — ¢V

dad (b (25 °C) sis (5) sk ! (POH) sasaSsiugl) ould) dasd cildlaiall aal (e die —£ A

(——) - (9) sl ddad) 03¢t (PH) uagungd) oY)
(——) . (25°C) e ( pH+ pOH=14 ) 4xilall Jallaall goan & - €4
(——) - g (PH) Aaagoned) o) Bals Auilal) Jullaal) dsiaes S35 -0

O (2.5 x107%) g5l S3as sl paands ((1.8X107°) (gobuad bty paant Ka dad cuils 1) — o)
(—) G oA i) (aas
oM ol (1.8x107) (gobuss chaysl) (aanly (1.8X107°) (ohuss chitan¥) paand Ka dah cuils 1) —o ¥

A ggluwall i) aea Jolaal g ugl o) o S 06 dhaaysdll aea Jolaal agugl

(=) L Sl

(—) - HCI il sagi ¥ ciadall dy i<y nel) pasal Al Jglaal) b —o
(——) . HaPOs yaes g (HaPOs , HoPOs™ , HPO4) aeas Al ¢ 1Y) 568 —o ¢
(—) . 8 4 pKa dady i alKa cplil) culi dad 085 (598 (aaall —00
(—) ) datladl) e Wil o ol culh g aag duglll Basall — o
(=) - psrisa¥) QoS HE sl danaSphagl) Csal 3T 09 chhdal) Ligal) Jslaa B oV

e |




(e

(76) —a 2023/ 2022~ ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4n 5

: dunllid] Sl o0 JS S (guied| Al i W AL et od (V) 06 e : dld] (Jfipnd

DAy ¢ lgha Baalg duald hae ¢ AU algdlls (aleal) Gaali -

Lglhll il e JoBY () uadl g Aayg a3 ()
Lssal cllanl) (B lgal) oyl puss Dala () N pblgd ()
D ousiat)f asgie s Laas glie) (e AN ClLSial saf -
HS () LH () CHs () NHs( )
tousi)l asghe i Bas 8 gliis) (K A liSpall aaf ¥
HS () HOCI () CH:OH ( ) LIOH ()
: dgilall Jullaall & CH3COO™ clivad) ¢l by — ¢
@9 — Uiy psgha s BB () cussin)) asgia ca Laas ()
SH — gy agde s 2 () ©)8) — Vg asgde cun Baia ()
AN Jolil b g5l — Sadsn psehe s sl -0
:#  NHs +HO 2 HO* + NHs
H3s0* ( ) NHz ( )
NH.* ( ) HO( )
Do slall Aablall Bac Bl Ailasl) disual) —1
o= ( ) OH ()
OH ( ) HsO" ( )
;s gilly Galaadll 6 sl — ey g asgie s e lag) 09 Y AW g3 aaf -V
OH yNaOH ( ) NHs s NHs ()

HS s HS () OH s H20 ( )

e |




(e

(77) =& 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) () 4sn 5

HF@ + HOp = HiO'@y + Fiag Al Jo ) b —A
oA (@l paeal)
HO" () HFE ()
F ( ) H20 ( )
t oA (HPO#) AN g Agbjpal) a0 Al duilias) disal) -4
H2POs ( ) HPO4* ( )
HsPOs () POS ()
rac|gilly palaadll (g8) — Mgy aggha s Tadsie ISsbu oy 400N £ 153 aaf-1
HCI () NOs ()
HO( ) KOH ()
HClg + H:Op = HsO%ag + Clag @ M Jelial -1y

slall blya Liaas psaigyng) OslS i ()

asin gl Oplst Wl Liaas sl yiing ()

) olSl) (oY ABdla Bac 18 HCI ying ( )

25338 ,0¢]) (951t ABd)pa Bacld wiylsl) gl puaa ()

t Jad (gl pggda cas Liaas yoiay 440N £ )si¥) aaf- 1 ¥

NH4CI () KOH () HCI () BFs( )
P ggl) A gl asghe s Baelal ) ¥

danlod Ay cpgsal clig i) oo gy o () Ugig S8 ()

dsaalod Aay cpuesil clig SN (e lag) doien () Ugign et ()




I o1
| (78)— 2023/2022— (e 12) ciuall — (3 5330 ) pluassh Abicf ey _ p gl plal) ) A 52 1
Ag" +2:NHs —> [Ag(:NH3)2]" Al Joldl) Ay ¢

ugl aes Ll OgilS i () cugl paes Ligd) s ()
Cusiab)) Bacld Ligd) ylai () gl Bacld Aladl) (8IS yiiny ()

: 989 (S8 — Shuaigy Gl s Bacld gl Gaas ey Y AN £ 1Y) aaf-ye

NHs () HSOs () ACIs( ) NHs( )

Do Al cplall g dasawal) Blali -1

clig AN g S o ga) Qi (e 508 A1 Guigd Gaas ()
clig A e g Jhdia) Ao Bl L) gl BB ()

81 o O gign Jullind o Bal Al gl - Sadgy gaes ()

A o g slae) Ao 58l Wl (ol — Mg p saslB ()

Uaes 989 ¢ Ogigal) Al (alaal) e e Y ANEN (alaal) - Y
HSGs () HSOs ()

HCOOH () H.COs ()

P oh AU GlSHall G o gl (S Gaeadl ) A

AIOH)z () HsPOs () H2SOs () NHs ()
:Ogigsl)l Lalal (alaal) e e Y AN clSall aaf-14

NaOH () HNO2( ) HCOOH ( )  CHsCOOH ( )
t racy Ca(OH)2 dipeal) 41 53 aSpall - ¥

popaligdl) Mg () psipall Sy a ()

asealll) buSg0m () poialll by ()




(e

(79) —a 2023/ 2022 ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy _ o slall plal) () 4sn

Jsasl paes ()

aagp ) paes ()

dhayodl) paas ()

il paes ()

st gass ()

c el e ()

HsPOs ()

H2SOs ( )

i HBrO 2 diaall 4 S Gl - ¥

ol gaaa ()

diagn sugd paas ()

t s H2CO3 dinal) A1 (1l iSyal) — ¥ Y
ERREE
higy Sl paas (

: oo HCIO 4 ddal) & Y Sal) Y Y
cdyylsl) paas
3905 snedl (e (

s gl e dim) Bl ¥
HsPOs (

H3BO3 (

: HIO" asissigd) OslS 35 4 05 63 Jglaall oo Jolaiall Jglaall —Yo

2HOp =

. elall g.l"\ﬂ‘ Jlgaty) ( )

el i ()

OH" aaaSg gl Gl 3u855 cimiaa (
OH" 1yl Opil 3085 gloa
COH" 33y 60 O 355 s S

. OH" Sy ugl) Ogail 5085 (e S8 (

H3O'aq) + OH@g) :dia Ul Jeladll —¥1

celall A ol ()

. elall ‘f"\.m 0171335\ ( )

)

)
)

)




(80)—a 2023/ 2022 ((ale 12) cuall — (Js¥) sl ) sleansl) dlic dliy — o glall alad) (8 4 o)
i 25°C tie 1 X 1074 (gglow Ky slall ¢l culh vy
L) Jdaal) () Apaaall dilaal) ()
Al el e () Alsaial) Jllaal) ()

P 09% 25°C 4l 4oy i) HNOs elijinil) (aes Jslaa & —YA
1 X107 M (e 8l H3O" agigsugll osls 35 ()
1X 107 M ¢ Ji H3O" assiasngd 08818 585 ()
1X107M ¢ ool Sy smed) Ol 585 ()
1X 107 M sl HsO" assigsngd Os8 385 ()

5 O (50°C) xie 2.5 X 10" M gsbows shaiall slall B agaig gl OgsilS 355 dad cils 1) ¥4

P by gl) O gall

.25 X107M ge sl () . 4X10°M @b ()
C1X10UM @il () .25X107M sl ()

OslS 1S5 ol (50°C ) aie (5.76 X 10M) obead ( Ku)  slall cnls gl dagh cils 1Y) -

D dad agaig gl

24X 107M e g () 4.166 X 10°M sl ()

1X10'M sk () 24X 10'M sk ()

1 (25°C) tieg el Gaeal Alad) Jglaall 8 [ H3O" | assigssgd) Opsils 55 1)
L1IXI10'M ge B () L1IX10'M gl ()

BeSy gl Osal 3 oa B () L1XI10'M ¢e ST ()




I, e |
| (81)—: 2023/2022— (e 12) ciuall — (3 5330 ) pluassh Alicf ey _ p gl plal) ) A 52 1
P S Asd 05 (25°C ) b daye (AN Al Jallaall G (e (maand) Jslaall Y'Y
L2 X 102 M asaSs pagd O sl ( ) L1 X 10T M assigongd OssiS ()

1X102M Sy ) sl ( ) L2 X 1012 M agsig el cssis ()
ol diey S Aglodial) L0 Galaa¥) aaf Jglae b oSa L ST 050 agigsngl QoS S5 -
P gaas Jglaa gag ¢ Bhall da
HF () HNOs ()
HCIO () CHsCOOH ( )
:(25°C) xe (14) w (POH , pH) zes Jals -Y¢
B Aalaiall Jullaall () bk Luaasd Jillaall ()
C Al il gt () i Lgldl) Jllaall ()
tdad (b 25°C wie 1 X 10° gglow Ale Jgbaa (b Sy ngl) Ol 505 QIS 1Y) - e
. g8 Jglaally 5 goleds Jslaall pH lagongd o) ()
(Jalaia Jglaally 5 golud Jolaall pH Aaguugd o) ()
. laas Jslaally 9 Goled Jslaall pH agougd ¥ ()
s Jolaally 5 (golud Jolaall pPOH asuSgongd o) ()
P dad 050 s 25°C ik dayd Ally A Jullaall G (e dndaes SY) Jglaall - 7Y
12 A g Y ()
3.5 4 gaasSgngdl oY ()
1 X107 M 4 agsig gl Ol S5 ()
L1 X102 M 4 sy pagd Ol 55 ()




I

(82)— 2 2023/ 2022— (cale 12) civall — (I £ 5a0 ) sloasl) Abini iy — a glall alad) b)) 4sa g3l

, P dad A0d 4% o)) g8 25°C g)ﬁh‘;dm(w&‘i\)z\e&lé@m\dghd\jﬂ -V

[HO*]=1X10° ()
[OH]=1X10% ()
pOH =10 ( )

pH=9 ()

tAl Adglaa B 098 HA duda)idy) dawal) 41 (ll) (G52 (aaal) — YA
e HA cpliad) p sl 35 () e ol ()

coaaal) G e B uagoned) OeSlS () L Salind O Alls B aag ()

DAy ¢ Lgha Baal b Lutlal) Jullaal) B (i) of ) ol Ll pcias A0 Sjgal) —¥4
HCI () NHs( )

HNOs () NaOH ()

Pt ik gaes by (HON ) dibiug gl paeal Alal) Jglaal) (gging — ¢«
Jib (CN ) cligd () hid (Hs0*) « (CN™ ) aligd ()

(HCN ) clijag (H30") « (CN- ) clisd () L (H30%) alsd ()

t s (NaOH ) agmgpual) suusy gl (Alal) Jslaall (goian — €9
(NazO ) clisiag (Na* ) cligsls « (OH™ ) aligsl ()
(Na2O ) cliag (OH ) wlissl ()
Lid (Na" ) cligils ()

ki (Na' ) clissls « (OH- ) clissl ()

e |




(e

(83)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o slall plal) () 4sn 5

: CH3COOH éhiisdl) anal lal) Jslaall B Bagagall glei) —¢ ¥

i H30* , CH:COO™ ()

i H30* , CHsCOOH ()

& HsO , CHsCOO™ ()

CH3sCOOH , HsO* , CHCOO ( )

:0saly asia gl Ol OgS Y (g Auilal Jallaall B el ghungdl) aas ¢plil Al Aajal) — ¢ ¥
H:POs () HPOs* ()

HsPOs( ) PO& ()

: b 06 (H3POa, HoPOs , HPOZZ )+ 4l g lei®y) —¢ ¢
HPOZ gsill ol culi dad J3 () H2POs gsill ool culi daid i ()

HoPOs ggill i culi dad 81 () i el gl Y ()

: gl ((0.0001 )i sl (HCI) waen Jslaal (PH ) isng gl o) dad —t 0

4( ) 10( ) 3( ) 1( )

aaaly dil) Gaanly clijglig gl (aaaly dhaysill Gaas e JS (Ka) oalil) culd dadd culs 13) — ¢4
oalaad) o3 (g8l b il Ao (6 X 10° ,1.8X 10° , 6.7 X 10%, 1.8 X 10™) & gyl

D 2 Syl :\:\JW‘ dilall Lelllaa Lf‘.

i) Gaas () dea)odll pass ()
digiidl paes () sy gl paes ()

e |




(e

(84)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy o glall plal) (i) 4n 5

& (HCN , HCIO , CH3COOH ) : &dull jalea¥) (e g8 (Ka) ¢ caale 13) — ¢V

bl e Ju dlld b ¢ il e (4 X 107°,3.2X 108, 1.8 X 109)

Agld) palaal) g8l a( HCN ) paas (

G Guiti A1 53y (HCIO ) Jslaa 2 [ H3O"] ¢ sl (CH3COOH ) Jlas & [ H30™] (
AN (ils A1 g3y (HCN) Jslaal (pPH) dasd ¢pa 8T (CHaCOOH ) Jslaal (pH ) dadd (

(6.8 ) sls (CH3COOH ) yaas Jslaal ( pKa) 4ad (

(4.9 X10719) dhibioeg jugh Ganad (Ka) « (6.7X10%) el slig agh (st (Ka) dad cils 13) —£ A
: daaaa LI Chlial) (gas) ol
G (B A Gglanall chibig phgl) paan (al Ao (e JBT sl gl (aas cnlidags
RS b Al (ggleaal) dliibg pgl) (aan (e Cinial dlyygligjugl) Gaes (
A B 4 slanal) ibing jg) (aand PH a1 sl gh (aas pH dad (

A A Al (gglanal) diibanngyugl) s (A [ H30'] e BB dlisligngl) gaas A[H30™ ] (

Ol (9.8 X 107) gsbadt cihaglly (4.6 X 10710) (gobudt alsid (Kp) dad il 1Y) — ¢4
RO A AL goluwall cplii¥) onli Aags e BT Cuibugd) cnli s (
- bl (e bl BaslaS bl (
R B A Gglawall cilagl Jglaal pH dad (e S (aliY) Jglaal pH dad (

- S (B Al ggluaal) Cuibugl) Jstaa (A oS (e BT ¥ Jglaad S sngl sl S5 (




(e

(85)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) plasll Aliaaf eliy _ o glall plal) (i) 4sn 5

& ol Lo oS -l ol Jfpal

-------- anii ALl Jglaall B (H30") agsigsigl OsiilS 3085 (o 155 o gudaiad (Al Salad) -

ussi)l aggha Gus ———————— saind el Jglaal) A 2Ky agl) cligdl Jantl dSET I Glyal) - ¥
Ol ———————— oalaal) ¢ (H2SOs ) il piana —¥

———————— Jellae il plall aa dugldl) Clal) asals] Jo b — ¢
B T o e Oy slall (B agaligd) (e dadid sla) sic -0

________ Cf“ Z\,}S\..ygﬁ\ Arva (.ASJ‘ & slal) ‘"A e&.\yﬂ” J:\.MSi dﬁ‘-m Aie —1

Jala ———————= ole (HaPOs) ey shuughl] ann cully =9

A el A g - AN Usjall B gl ays 0585 dale B o oplis 30 galaalll -y
. Al Ayl

( Kaz ) dad g —————- (Ka1) e 1585 (H2S0s) Jsinsh pans culi dala (A -1

—————— P clisd e (gging Jstaa Ligga slal 2 (NAOH) agiagall duSgam qighy = ¥

By == clig Ao gring cliysl<g ngl anal Al Jglaal) — 3 ¥

S8 — Ly n aggRa Qs T V) dsals (HT) Ugign paaal) sty Ladis —1 ¢




(e

(86)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o slall plal) (i) 4sn 5

&

. Ugigp cldin) ———————- A @3l Gaaall —V e
HNO2(@g) + H20 = H30%@q)+ NO2'(ag) Al Jelal) & - n

________ ot Ablyal) o)

H20« + H20@ = H30"(aq) + OH (ag) oA Jelml b -1y
Gy — gy aggRa Qs —— T Koo elall el
HPOsZ(ag+ H:O =&  ———————— t ——————— -AA
HNOs@q + H:O —  ———————- I —— 14
NH3g+H0O0 =  ——————- + -Y.
NaOHag+ H.-O — —-———————- + ——————— -

________ o HI diagigngh) (aand dabpall Bas Al dipa - VY

HSOs + H2 O —  H30'"+ SO : @lﬂ\ Je il cﬁ -Yy
———————— e e e Tl £l

NH;+HClI — NHs+ CI & Jall Jelay & -v¢
—————————— (h ABal) Baol@lly ————————= 9 (el paaal) b

———————————— o (NH3) Ligadld 3all (aeal) disa - Yo

———————————— b ARdal) Al disay ——————— A slall (Bl Gaeal) dipa YT
———————— Gl lpaan 09 Apll) Baclal) ¢ ——————ddd|all Alacl (9SS (GeRl) Laaal) — YV
————@ihal) paas O ddaadall S ) (—————— b)) ddac B ()5 Chuaidall (aaald) — YA

e |




(87)—¢ 2023/ 2022 ((Als 12) ciuall — (Js¥) s a0 ) sbiassl) Alinif eliy — a glall alad) 8 Asa 551)
& O Add)yal) Bac Al diua Laiy ———————— 2 (HSOx) OO (38hal) Laeall disa — Y4
———————— «® H2PO4
(HF) aeall d@djyal) Bacldl) oo ———————- 0S8 (HCI) Ganad dad)yall saclal) —v
HSOs + OH° — S04 + H.0: ‘"AC\S\ Je i) gA -
———————— O ARy ———————— SOy UJ-&\ iy
———————— el | TP W 11 -1 K e - P F PP

HCHH20 — H3O" + CI ) Jolial b - ¥

—————— b Addall Basldlly ————— b (ihall (aeal) o8

———————— e TP W F-C -\ B APS P
g Al gy —————— il A gl Bael Laiy cligigp ——————~ ) (A Gl — Mgy Baeld —YY
HsN: + AfCls—> [H3N:AICI3] Pl Jeldll v

ol Baeld B gy

i) alaal et cpagsugl) Ladaal balb cppaie o (geiad Al Galaal) —ve
gl ——— w2 iy (HBr ) pRes —¥
i) alaal andi (HoA ) dalad) Lucalyidy) disal) Ll A (alaal) — ¥V

. (H2S) i Ol - oalaa¥) e el
P — s (H3POs) chyshusdl) aas iy —¥A
g piinad gl (aaa Lalw ¢ Ogigudl paas iy dyyglsl) (aas —14
sl —
Mg phgll dugil) 258l g Ba(OH)2 asull) dsSgynmd ey —¢




(e

(88)—a 2023/ 2022 ((oale 12) chuall — () 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

&

il Jslaa F b (OH" ) asuSyugl Oasil 55 ga ( H3OT ) pswia isgh OailS 35 cssbouty Latie — ¢ ¥
L mmmmm——————e Jebaal) il 0 s

____________ éJM(ZS Co) Bl Ayl e euﬂ(Kw)C)ef-“\ i dagh — ¢ ¥

(1X107M) e ———————= dw\gwxw\oybgjog slall B (aas dold) 2ie -t ¢
(25°C) e

Sy gl Ogail S (e —m = astig gl OSSO (sl Jolaall B -t 0
(25°C) xe ——————~ Gsbenr agig gl OlS 30 e Jalaiall Jglaall Ay

astig il OS5 b (4 X10) gledi (47°C) die A elall (Ku) dad of caale 13 —¢1
——————————— L"S\gug LJJS‘ u.w A g.ﬁ.d\ eLall ‘:,ﬁ ( H3()+ )

(47°C) Bl days e (1.5 X107 M ) sl (A slall sy ngl Gl 1< oS 1Y — ¢V
e S — Sole agaig gl OailS a5 8

o) dad 08 (25°C ) 2 (1) cgolaad (558 Jstaal (PH ) (nastgh) (u¥) dasd cils 1) — €A
------------- Solasi Jslaal) 128 8 (POH ) (gausy il

. saaal) B ————————— vaaall (Ka) cplil) cull dad b s — ¢4
““““ Gobw ((2) oled A1 (PH ) Funguigd () dad (o1l) ey giSg ugl) (aan Jolaa 35 -0
Jstae (2 agaig gl QoS S e —————= poidgall g2 Jolaa (B agig bgll OlS S -0

- RO AL (Golal) (Adaia 208 ) Cihngd)

Cuale 1M 5l Lgladia HCN éhiibi s jasgll Gaaals CH3COOH diisall) paaad (¥slas —0Y
G (4.5 X 1070 o chibig bl paeal Ka dady (1.8 X 109) o i) (aaal Ka ¢
————————— s Jslaa ga (8 pH agoms ol 41 g3 Jglaal)

e |




(e

(89)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

Osigl) Aala] (alaal) e st CH3COOH élindl aas—)

HsN + BRE — HsN:BFs3 Al Jeldl) -V
cugl paas Ogygall dyglh GG e Labn ¢ gl Bas B Ligal) juiad

e |




(e

(90) — a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasl Aliaaf eliy _ o glall plal) () 4sn

S — g :\:Uha e Jadd 5o lis ( NO2') il Ol e —4

aes Jolaal agsugl o) e 8 CH3COOH i) (s Jolaal g gl (81 )

G A gslaal) HC iy i€y g

e |




(e

(91) —a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4n 5

] Sl o gl Il
: fugall Jgaal b LS (25 0C ) i (M) i/ sl gl 3a) 5o 8 e Jllas dowad -

(Aalaia ¢ el ¢ duaas ) ) lgenh cuua Jallaal) sda i ™

Jstaall A B C D E
[H30%] 1x1073 1x101°
[OH] 1x10°3 1x1012 1x1077
Jstaall g 5

(e SV ) Ldaas (B (e ) Lgiadaas caun Lae Ll Wi Jullacal) o oy *

dad cwaldc ((5.3X107M ) goluw Lina Bla daps tie A& ol & [OH] 3S5 ol 1y -9
A i dis (K, ) slall cplil) culi

e |




(e

(92)—a 2023/ 2022~ ((oale 12) chuall — (I 5 500 ) ploasll Aliaaf eliy o glall plal) () 4sn 5

: castlaally (11) gobow HA Ciunia (aaal pOH (s3sSs gl o) gl 13) -

dstaall & [ H30"] S5 s (2 dsbaall B [ OH™ ] S5 s

4 pH g ugd o) dad Gulidy al8 &3 (0.1 M) 0355 diand) Ganal Yglaa cillh jas -V
- [H3O™] Jslaall 2 agaigptgd) Gols 5uS58 qlua uglhaally ( 2.88 ) aasd

Agaais Blal) Aad sy SO Ausbucia Ll Lale ¢ lgigh . Lol 200 alaad) oy -A
(Ka=1.3 X105 )il gaes () (Ka=1.8X10%) sl gans ()
(Ka=1.8X10°) Saslsl gaas () (Ka=3X10°%) josiougd iaan ()

g Bl A iy S Auglcia Ll Lale « \gigh o Lo 000 s lgll) iy -9

(Kp=1.7 X 107) ool () (Ko=1.8 X 10° ) Ligd dslaa ()
(Kp=11X10%) sl JauSepaa () (Kb=5.4 X 10) ¢pal difisa AL ()

Goluw cull) A M(OH) 2 3140 138 suSgsa Jolaa oM™ )iy Ul ¢ gilS 3:<55 ol 1y =Y

Jstaall 13gd (pH ) ngsgd o) dad sl . 25°C xie (5x 107° M)
M(OH), — M 2* + 20H

e JS ) . 25C m(43)¢§3h§t€i(pH )QHPJJ%‘U“?‘MUJ‘#M‘MML&Q -\
Aal) bty ugl) O gl agigotgl) O gl S

dslaall 138 B aguig gl OssilS <y (0.2 M) 0 HA Ogigund) alal Ciunia (yaaal Jglaa -V Y
Uslaal) 13 agsugl ¥ dad Glus iglhally (9.869 X 10°M)  slow

e |




(e

(93)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4sn 5

i) i) 35 e - ] Il

: lgd ciglha o e cman AUY) (Jglaad) Jas]

Ll @ilall paanl Mu:.fl‘sﬂw‘ A1 Ayl 5 ) Libaass) dinal) ,
(faall
NOs- Hs0 * 1
NH HCIO 2
CN HCOs ™ 3
OH NHa* 4
cl CH3COOH 5
' Aedlpasl) i . AilasS) disnal
el aul o sl aud o :
HNOs HCIO 1
Al aas Ay ans ;
HoS SO, -
igig gl (aes pagll g p
HIO3 el il) (aes 5
sl ome HBrO 4 6
H3sPOa i) (aas y
sl e HNO: 8

e |




(e

(94) —a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) () 4sn

‘ daal) alaals Ledll (alaad) o 08

asall (aaaldl G5l (el L jad) 4a g
G ol U il Gasad) cnly "
O
gusse e aili ¢ Al Jglaal)
porig gl Clisils Ao Jslaal) (g5ian Jolaall 0.
. saall (5 gina
paaal) aliiag gaeall @ligily
Tlle daun AlogSl Ll gy | sl duass
. g lall
(G50 Culg yisl) A3 )
lgdy clivally cligh) g ) g
3 SR Y
( Ka) ¢l el
HBr ¢« HNO3 ¢« HCI e
A4
H2SO, ¢« HI
ddunal) a0 |gillg dugdl) ool (o O,
ddall) 3aclal) dasl) B Y 4518l 4a g
P AR IS Al S ) cpln
cliggdl e Jalal) il Slal J slaall )
usse gl ¢ LSy gl
aligadl o Jglaall (ggiag
dac lal) CuligailSy s g g Jslaal) ¢ siaa
g
faiiie darhs  flsel] Ll Jslaall Jua g8
daddia daph Al J..‘ Jag Sl
s culg Sl Ay )
i) cm ) o 22 Y
RUEY

il

e |




(e

(95)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy o glall plal) (i) 4sn 5

e |

&

((Adral) (abaall) (e ) chrd) (aaalls @) (el o ¢ B

cinay) (aaal) 65N (el Al da g
ﬁsi (Ka) Ao
S (PKa) 4l
sl (pH ) dad
B [ OH 7] 385
((Adarall o )odl) (e ) Chaual) Basally (5ol Bac\all oy ¢y )
il sasldl) SN Bas Al 4, da g

£

R RESY

J3i xS
S [ OH] JsA
s (PH ) 4ol
s (Ks ) dad
i [ H3O™] JssUA




(e

(96) —p 2023/ 2022— ((Ale 12) diall — (Jo¥) £l ) sloasl) dlinij iy —

polall alad) A1) 4xa o)

(ol ) ol il | 2ol () dutuilid] 0 s

(@) dl (1) acl -

pH = 5.6 Jaleia Jslas 1

[H;0"] = [OH] s Jslas 2

—Log[H;07] e li Jolaa 3

[OHT] = 3x10™* s agl oY) 4

GaSg el ) 5
:25°C e dokind ilgﬂuﬂlpﬂu Salil) Sl guyaf
A A (HO7] [0H"] 7 G evenenns OsS3 (1)dslaal 3 pH e -
T o enenennnnn 0S8 (7 )dslsall 8 pH ded —¥
—— moloH  me | @l (@ )Jslaadl 3 pH das —¥
......... 9 Lomean SV Jolaall —¢
(O11] ULOHER PLPTAPI oo S Jslaall -0
............ 52 daeld JaY) Jolaall -1
S s2uSsHugl) G pe Sunguell ) goledy =Y
ey oo Jslaall —A

P dstaa || wdstae || g dsias

e |




(97) —a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) (i) 4n

e |

: shwebiead| 3o Gt bid| Q] 0 JS (9 iy o) Bigei ke : cuo bl Jlguad

25°C dayo xie A elall (g5l Jslaa dBlia) die [ H3O™ ] assigongd) O o018 JuSal )
................................. _&’Qﬂ_l

<.
.
.

.......

25°C A die A slall paas (Jglan dblia) wic [ OH" ] wwuSg ngd sl St - Y
.................................... s adoill

A (e e ayld dbla) aie L83 elall pH uag ugl) (W) dadl -
....................................... :adodll

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

“
. -
...................................... ._ﬁg

..............




(98) —a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o glall plal) (i) 4sn

&

ekl 100 JB f Gt ol i duibauimtd | il g : unilid) g

. slall 2 aguagall Joldi -

........................................................................................................................




(e

s ||
R =
(99)—a 2023/ 2022 ((oale 12) chuall — (I 5 501 ) ploasll Aliaaf eliy _ o slall plal) (i) 4sn 5

okl 100 JSi 29! Lo - sibad] Jfall




(e

(100) — a 2023/ 2022 (Al 12) cisal) — ( S5 5 51 ) sloasdl) Alind dlly — o glall plal) (i) 4a 3l

PSS g gl o -y

e |




