_ Olylus| dliwl
=390l lgibl>lg

2025/2024
- ,




(7) aladall das Gl 91} g
el g} 33139
Podal ol o] e ol
$ 2024 /2023 cguil sl pladd- (53] dmut yad! 5 sl olico
bkt 1000l - (ol i (ol il sl | : el yad| Sl

( ya22 ) cRelsldl s giagd | Aemidl 351

: 3991 Il

(6 X1 =6 ): dllid] Joddl g 35 S (suid] Gt} slall plol pmmigilf ot ( V' ) et Mt 3o - §
: S8 e Gl cBlad) Aoy Cugli i Chuall ) SN (e Asna Ba€ paa J latis -1
il Y S () Ciaalf b s ()

A ) AR ()

iod Diag SN Glasead Aug,al) AU Juusia Lgb (ol Bl daja (8 -2
0°C( ) 273°C( ) 100K ( ) 273°C( )

;oY ABAN Bhs Aoy (B goad) elogh) Conaasl g Aopens JeliB Y ((padll ) Qpusth -3

Ll Dlath B 06 (padll) CrspSlly Ll Al B 016 CuassS ()

ball (padll ) sl goa pdlay ¥ Cuanast 52 ()

Jolall Taths 481 48 Cpans¥ s ()

Aol by Alad e ((padl) ) (15aSlly G liie Gu lasbaall) ()

1 e Ju i ol (1.5X1077%)gebed 0 e (ugSe Jolanl { Keg Jola culd dad cils 1) -4
(St olai¥l B Jolil Ao G sl (pulall alad¥ B Je Uil dspu ¢ VY e ()

Aailill dgall (e 3 QlbaS (s platls e Jo il ()

Alelial) sgall (s sladts ads QY)Y gonge ()

Sl olai¥) 3 Jelial A e pusl auall slas¥) B Jelll dsyu ¢ ol i ()



22024-2023 ubad sladl = ale pte SN Chaall pbaslh — 1601 duadal 838 el

b slall Bibal) (aaall Lolash) Aisall -5

o ( ) H:0( ) OH () H:0°( )
P 089 25°C 4iba Aoy M HNO; i) Gass Jslas b —6

1X 1077 M g 8l HsO" paigyedl 1858 385 ()

1 X107 M g 8 H;0" pssiasnugdl 0o5lS 585 ()

1X10 77 M oo sl OH 3aSopiigdh 05l 585 ()

1X10 7 M (sls H3O" apisyied 0o8S 555( )

bl protgl) Gy o o0y Al B i b1 ool yf (B30 S S ]
(5X1=5): ot ot JS (3 Alaial] 3ié skl

[—=1  (0.25L) uids Lans ol Cig il b crngpagll & (sa ( 0.25 mol ) i 1

[-—-—1 Al Cig B e Leaadi ds s Lganan Autbiall CMSLETY Giand ~2
[-===1 sl s BBl Jala ol A7 stay cble il e et Agus Bhna olge clagi¥ —3
[--—] AL Jallas 03835 elalt aa Jo L Aagldl Y Luuis] —4
[--—-1 O A Gaea (H2COs) digh (aas jiay —5
J¥ Jisad) Ao
11



22024-2023 Al Hlall = ale slo SO chall pliassh = (A8 dadall 3530 cladal

! (et bl | |G|
(5 %1 =5 ): udlidf il bt o0 5 dunls Jii ] ol il g g owigdl! ol St — |

SRl Ailhaal) 43 ha Aad ae Lah Tlis Ul ca dims daS paa qualiiy -1
aJ H J - *

e 1 ) Ay el il e

Jal) anal Uglua Lagas i 1) (1 Jadd lisSa o oo alil) Jabudall =2
R 1 Qg Bhadt daja aie

pilauay Laie ill (13859 Jo Ui of (e clippadlly bigily bl -3

[---- -1 il sl B LS 4G Al « Glnn Lgany
Sl alig SN o AT o e Sl (e BaE gt AN Balalt 4

[ - ] Azaalad Al
S ] OH™ uSged Ol 508 (gpdall oyl all Adlal) Aol -5

(6 X1 =6 ): Catnds omont i bt donllid} idotad 9 ol byl S0 -

(151.95 kPa) Jiuda Siad ¢ Culd dsaa ypsa o) (A Ao 924 (2 g 03681 & 0n iLe -1

e K oot i hon Ao s (B ¢ (227,95 kPa) Lk el 13 (303K) 430 Lo
8 B sal) Claseall S0 — e gl S G ((21) b Sasasall Clapuali 30 22

LB Al g e g dakiall (e i g BN (il 2 Ol 3 e (20)

COg +2Hzp = CH3OH i/ O5iall il 4 -3
- G il S A —m e e gl J giluall ZIG ala

By A Keq OV <uili Aad 4

p9pba G oo i ) I glaal) (B cpan g )i S IS (aadl IS (AN S pa) -5
i g b
23S 53 G B e 05 98 (1S S8 ¢ Abdaall Jaall (-6

A 1 W P ENY




22024-2023 bl pladl = dle io | Y Chuall pluastl) =, I Aol 53 (),

donel il ) i) - il
(2595 gt Ao lS Wbkt &N o5 &ilaid) wigdial

ol (gt
(1x4=4) ; Gl bl | 6 it —

- (101.3 kPa ) bk caly (18°C) Aoy sie (18 L) o laas (i jlsh o g die

toagllaally

?(50-651(1’3)-&&&3.13(2371() %JJEJGJ‘QA:\J;RJI bl&f@;@uﬂ

(4% 1% =6) :Conbat Caouls Yol (ool & M5 —d

MY e Adle 5,8 el -1

AgNOs3aq +NaCleg — AgCly+NaNOsey — Jelidh -2
- A gSal) CMe N e plan Y

. O Lal (alaal) e st CH;COOH &l (iaea —3

L5y — dadg :\:l‘,li.'n e Jazd Buc las ( NOz ) cupiall Ol Ao ~4

S i)



22024-2023 [ cuball alall — alo sie B Chall pluasth — 1 Lubal 3380 sl

goth plf g

(6%1=06) :wpdall JoS| gi 25°C ek JEdf Jgadll (& ot o] duilaontd| il Bk} (g9 -

| N + 3Hag = INHsg +Heat

PClS(g) +Heat :—-‘ PCIJ(g} + ClZ(g)

yall dag

Keq ) culh e

Bhadl Aaa Balyj e
Al e
QY Jide &y 35l
10l ey
(puaSadi— g3kl

e Biall 3l B
d:igﬁajldi ‘.LE.'J}
eV ey GV
(sl

(dx1 =4)

H,SOs — 2H"

Adbidt sl 8 ] —

:25°C i (0.05 M) 555 H2SO04 (iaeal Jslaa

+ SO;2

Db giedtial]

T slaal) B agaig gl 05818 5 -1

sl 3g1 (pH) (snassed o) Lod -2

dstaall (b syl Ol 35 -3

SUsiaall 13g1 ( pOH ) sumSanglt o) 4ad -4

bl Jlgadl Ao




22024-2023  fall plad) — alo pie IO Cheall bkl = I Auualall 5330 olatal

: e 1 Jgud]
(1x4=4) - el ] dlonitl ! 35 ] — 1
O i 0 (RN N PP S PRPIN O R PPV T RO IV JC

NH:ug+ H:Og 2 NHi g + OH ug

(0.016 M ) sk Wisalls , (0.002 M) et ssusa2se Giol 3655 3 g i) s

el 1agd (Keq) el culs Aah

(6x1=6) ot bt ] Jgaad § Gl pilf Juoi} -t
Gal and Sl dpa
HF

psilll A€y y2u0

HClO;
BY- R pEIN

H;PO.

posialy) sy

ealad) i A




220242023  cubal plalh = e 2o | JEN chall plasl) — 1) Deuahall B4 et

R | S| g | W]
(1x4 =4) ; el il | 35 ] —

(96.25 kPa)Jai.«b wad g (1.5 L) 4apa o4 L_,’" Isasadl Ny Gaa g idll 58
(R=8.31) (N=14) &hlde(0°C) iay0 2ic
© Wl LS ual : qugllaall

(6x1=6) o bt S G ol —

e e B R - 5 R T

250y ekally AN Jlasal
( oKal = S

$obd - i Bisld | 5360 - iy yiaon Hylal 429

:‘l,.“:l-“ Jolih P o
NHs'ag+ H200 2 H30%@q +NHis

i
o b

25°C sie Jgladl g
(s [ pad)

outbad) gt dap 0

ALl gl



(8) citladuall Jas el gl 292
o el 33139
ol pladl geiddl dugurl
© 2023/ 2022 gl yadl o~ (SoEH Zonil yidf 8 sil} sbice
bt 10yl - (ol it guild} el sl : gty ! Sk

(il 3320 ) (it yhadrh) s gudgh! ckiensl) Hgh

JOd1 il
(51 =5 ): daallidl Jaudlf 30 35 oS3 (ouid Al sl olo ] msgiil] o ( v ) S i - |
D lgana Ol chedall LY U e dlma AaS o adlpl Bbaall Bakjy Bhalt Aoy oS i -1

haill Y Ji () el M) s ()
sl () citazl E35 ) as ()

Siiall (e dguldl) Cig Bl s Ne Ogll & (e (10.25 mol ) ddidy ol aaall -2
:(( STP) Blall das
112L () 22.4L( )
025L () 56L ( )
S Bhaall Balall Jas -3
ST dand AU 3 ALy AT o) () - BRaall Bolall gt pa ol Ao Bal3 ()
OB o A8 ) Ay LT Slagl) () - BjRanall Sulal) INgSad aa Jolii Aoy JEBS ()

Db slall ARyl 530l Autlaascl) diual) -4

- e

OHi ( ) HO" ()

ol H,0 ()

: Blall daja udl sy AN Agludall 5N Galaal) cizdl -5

(Ka=6.7x10") digligjuugl paean () ( Ka=1.8x10%) dhaysll aan ()
( K=7x1071 ) dlibuag gl aaa () ( K=1.8x10% ) dandll jaas ()



22023-2022 dalh sladl = slo e AN chuall el = 19 duabalt 5580 ¢ laal

VL (il et (M el § Actctitual] B hiel] ookl ) (a9 (3l (M) GlS et
(5X1=5) kil 5 @ Sl pud Bkl

Sl Al RG] b Mal) i) dsha 8 RN SN dlshe LRGBS, -1

[ ]  Bally a0l

[ ] Qe o Bkl il 55 e il aaliall pigh B (ghall padll L 22
[ 1 bt Jolamlt oo daalilly Alotiiel) sipalt 5€5 it Kog Qi) culi dagh s -3
[ ] (Al Bale pa Lgloli die Ciligig il prie Ao 538 Lgd gl aoigh -4

sl clisaly assia el Cligls o daull Gaaal lall Jgladll (g5ins -5

[ ] adi eand) Sliiag
/_\\
\_// J8¥ gl Ay

il il

(51 =5 ): dadbidf il sl o0 JS s Jo2 Sl gmintnd] bl gf il il (i i - }

2o Lyl Canlily Sl (e dlges duaS Jatia o8 aaalt il wis -1

[ 1 Adlaal) Lgigs o

S Gsind Laguads Al 5at) Ao Lo AAAY RN e Ausluiall agaall -2

[ 1 » Clasual) (e Ayglade Sac

OB Al () Al a5 M Lilalin @15 a3 A S35 A Jalgrdl sl s dan 13— 3
[ I | coal 13 il e Qi g Sy s By
[ 1 Al Jataall b OH BuSapuug i ol plis 3 ciligyalt -4
[ ] asts el GaSIS SR @lall giylesll Al Aol -5



22023-2022 bl sladl - e pde G Chiall clial) — SN Ayl B8

(5x1 =5 ): Cotls hutwiluint bt G| Giifiliad 1y Juoddl (§ wilél il Sho) -

_________ Cige ALRNa Jall o Aol Jalaa ) (e gasAll eloel el 13- 1

--------- Jizy 25°C Bha days sio

Nyg) + 3Hyg = 2NHj;( b A Qi a3
--------- oladh 3 QY audaga Aabh ) (gads I3 OB csloglh paa JlES e

el o dad ol (25°C) o jhiall elall B pppoguall dsaSymd gl dis—4

————————— ol J glaall
Jaba === o H3PO, ey siusll) ans (lha=5

AU Jfgealt s



2023-2022 ol sl = sle e 6 Chuall plaasl) — 1) Suudf 5581 claid

(33 32) (ol s}y bl Gl Ladl
Al i) i | ooy (3 ]

Callid]
(3x1=3) o Gl Yo ot W s |

Auging ol plegl Jea jah b -1

v ———— . T oy T o o . T e e . A D W T o $od o e e S A B VO S T T T Y e, . Tl b, b bl D (S Y | o o e . e S . e B

:gJL'L“ G all fat&l“ gﬁ -2
FeClyag + 3KSCN () = Fe (SCN)zuqt+ 3KClig)
Esad sl
KO assualipall 3151 (0 ajall dblia) ic ((gpal Jaatl) 5l) Fe (SCN); 55 Ja

e e Y ——— — e S ——— — T o o o e e b A (el R T b ot o e il M T T T T [ Yy i Mok e s e e S i B W T

(5x1=5) - Sl ol JaS

vl T T
< HBr
Mg(OH):
ey ) il paas
SOIPESEREN
H,CO, |




22023-2022 (bl plodi ~ ol ie U chual] pLasW =~ 34 Linaipall 3380 (lada) |

(1x4 =4) : dadledf Alld) o8 widf — 2
gUil sieg o 1000 mL ) (g5ly Lana (25°C ) g Aapay (115 kPa ) b 2ie 3 Jidy
¢« {605 kPa ) Y jlall Jaiua slasa ( 125°C ) 3t Balt Ay

thaialls Hlall das S gl (A Sl paa cual

.4"—“_‘\
( SN dMi a&  jd

12
M



22023-2022  cubith aladh -, e (U cheall plaasll = 361 il 5380 (ol

St it
(1x5=5) rwtgllall Jos] o dadiadt 5 dddf 158 -}

Pobaall Ly aa JoUD Y Ay AW el o (ggiag (SLY dasa (ilka olog
A & (e { 0.5 mol)

B )& e (0.1 mol)

C & e { 0.6 mol)

(R=28.31) ¢lilade « (273K) gl days 2o aly

il Jgaal! Jash R Jhidl (pild wladdmily : 1uiglial]

- -
Cc

- dealbid) il (35w ] : 2eatgillatd
P Jiuall G cBhadl dsjag pasl) ol xie T aflal o goladt slogl b

S sl g Blal) s 520 352 0 500 kP2 g i

________________ (A5 — Laaa ) ¢ Bl
D seediil)



13_21023202_27[_«_-‘5& dl — oo ,)3%9_-:—'&} chall ploasll — I8 duwhall 5380 (ladal

(1x5=5) Al i) (6 | —
Pl GhY) Saag o Oy, 8O, G e gaa (0.5 L) dinw (e ziaa jlia
280,44+ 0y = 2804
oS Y e afgall @Mpe 3 o dag ¢ 25°C sy
(0,=0.02 mol) , (SO,= 0.01 mol) ,(SO;= 0.04 mol)
aigdlalfy

§ Keq obsyd eyl dasd Cual

TN
&bl Jlgeadt A5
" 0,
~— - gud KR S fgmed
{1x5=35) g al) b} (45 i — |

L 25°C Sy dajidie ¢ (0,01 M) g sbes 4 psaio il 0808 38 5 ile Jobaa
:@M[
? Jslaall 8 s g ued) il 385 queal-d

¢ Jotaall siaaS gl Gy Aad)

(geB— e ) Sdslaall g5 L3




22023-2022 o\ alalt —

(5x1=35)

cetle sde N Chall gLkl = i) Asudiall BERY o ladal

ool oo B gl bl —

H»0 ot COxy :‘-‘HHzc.os__(;q)

2HClag + 2Na g—2NaCl g +Hag!

IR

el Jo il g
( w.95° J-‘" uUSF)

Nig O 3 = N0 (g |

2302 (g)+ O) (g) 2303(9)4'2)‘);

4.1 JMI 4.&9

9)‘)1-“ BJ.J u.a.ﬁ; kY
uage 1 callall Ao
PSS dgs B

( HS.GLL\AJI - @!y.“)

4.| JL&U d.ag

e i el |

s

-

( e lisal - @bm)

u,uu ug

(At | H*”&'f)

idslaadt o
(588 — (an3)

ealal} gl ull

ALY gt



:2024-2023 ba clall = cde te  SEN Chaall pbasth — 55 dawdial 331 ¢ilanal

)
(7) welsdat] 000 oS M adgs , v'
3“’ Gea 015l “
‘%\ o=l @ladl il asdgiM
”\/ % 2024/ 2023 atyoll gladt- 8] agartysl] 8251 plaiat
bt hen -0 - g&é&ﬁ@ ki) whuall sieuSH :gualpadl Jlat
( 6119922 ) htshusd]) ansgudghf abiudt) gl

: Jodl Jigualt

(6 x1=6): a...luu..aum%ﬁm,mmmhas-puiwﬂum(f):.ma..a i
190a 5l ia Upsww%mmdiﬂ)wlwmmfndum—]

it o S () szl ) 232 ( V)
b}-‘% el A i ( ) Y ()
W= 2900 iy ik W Gloal Sl BN douusia Lgsb rbens B dan i -2
2= A 0°C( ) -273°C (v') 100K ( ) 273°C( )

66a:cH AN Eha Ao B @oadl elaed) aaest aa Aoy U Y (padl ) Cpash -3

ddall Aad) (b 0% (padl) ) Oppslly AN Aal) (b G 9% s ()
il ( padll ) CpuS e palualy ¥ CupmasHl & ()

detiall Lasls LS 4 Cas¥l 4as ()

Aali by Mad o (padll ) Osaslly CuaeasY Clisia G Glaslalll (V)
Toadh o Ju 10 Ol ( 1.5X1070)gobes &3t e Joll { Keg Yol s Lagd cuils 13 ~4
(paSall olad¥) A Jolish 15‘;-01 A5 gk slam) B eV Aepe ¢ W) 28 ()
) A el G S e (0S5 laly e Joi ()

L dewa Hoalt 95 oladly ay QY)Y pudaga ()

Ul slalV) B Jola A (e Jul puiall sla (b SN Ay ¢ YIS ()




024~ falh platl — o, S5 cheall pliastl) — 1591 Auudall 5750 ladal

\;}\ ‘GPf; 103 Do shall Bl aeall fLassh) Adpall -5
o 0*( ) H:O( ) OH: ( ) H:0'(v)

1140e  : 038 25°C 45 day il HNO; diidll (aaa Jslaa A -6
1X10 7 M ge oSt H3O" ppsigsnedl QsS85 (V)

Q;J%cfé"u. 1X 107 M o il HsO' pasiasagh 0588 35 ( )
L@ﬁ,@?ﬁ 1X10 "M oo nsl OH uusSyjaed Gl 385 ( )
Mlmlil._;:_hm 1X10 -7 M lﬁ!""“;‘ H30+ ?‘”i JJ“!G‘“ CJJ..!SIS Jeiﬁ ( )

AL ot (o iy 25§ mioetl] Bylsit] ok Y gyt 651 o) (g eilS a1~
(5X1=5) olilae J8 g adadall i 5 !

[ G J60a (025 L) gy lena Al Cig Bl 3 cuagpuglh S 0e  0.25 meol ) Jids 1
[ Ga 1 660 Lgudi g Bl tis lgudi A5 pally tgapan 45lasl CMe UL Gl -2

[ Gz 1] S lantn A8 Gala i) AT dlagls CS LD (o & 5u digis Bida dga claiiil) -3

68,2
[ daaia] 101 a Agae i (il (53855 shall 2en Jolics digll) cipalt apuls] -4
[anaa ] 9908 . (isigdll (S Gaes (H2CO3) digash gans g =5

5
/\ | :'f 2 :
P
[ ) s Jlged A8 B L
Vol
wk)ﬂ'éﬁﬁ
2 L

?M?W'W?&ﬁ}n‘



a2_024__2L{122 (el aladl ~ i ,#Ldi el ploaiCl = I8 docafpatl 5541 Oladal

>
\ T f)  odlhdf Jf )

a2 (5 X1 =5 ): dplhidll ilghesll 0 S dsle J3 G510 nanlad] pltncall o ol coamssl) o sl — |

QRIS Allaalt 43bs s e Lagls Taaslis S (e dima dsaS paa cunality -1

[ JhMS ol ] 294, Jall dgags Batall il L
Bt paat Lglsa Laga Jaki 13) (18 dads s sal o galill dokucall =2
[ oalidsal ] 5000 .lgwii Blall Ao e
pidunay Laic ils (3% Joli O oSa Ciltially lipfily cbh -3
[ pban il ] 64ua . paaall slaty) B LB dun LBl «plany Lguiny
CrasEt g S o D of g5 Jldiad o Bl Llgsad N Salall —4
[ owloas ] 1040 dpanles dlay
), 11700 OH a8 aseh gl 330 (gotal) oy jlergll Ll Laglthi -5
pOHfg 1S g 3l L ]
(6 X1 =6 ): Lods Wil boa Gudlilf coifalally Joal| @ ilétyid) Slof - ot
-y Ly (151.95 kPa) Jtica ciad ¢ cylh daga yaa sU) (A4S g o A G die -
(3-:-’ biia cand  ald U Sdo Sosgdl Ae 1
= el 5454 K gomai 31 s A2 (b ¢ (227.95 kPa) Whiud pwal Vik (303K) 4o 3 aisy
320
(b B35 gall Clasual 238 g gl G golgll J8 Ga ( 21L) B Bas sl Slapaalt 36 22
4604 il Al ds 3 g Jakuall Ca g B gudi 38 CpaaasY 38 o (2L)
COp +2Hip = CH:O0Hg 0 (e ptiih A3
780a o S il 388 By e i I ) et @IS} 13

&,
79 ua_ g -;L 8l dg o A% B3 Keq OV Gl dad 4

23 i omm b it AL B i g et S 00 in) SIS (A i yal) S
98 e a g b

1o 3uSooued s 3505 ol — ot i a8 5 ¢ Adsaiall haalt b -6

11

— lg‘,'--m—.-x—

“—

P i) fud;wwi%,ﬂi




2024-2023  pubiall pladl - Lo G chal) cluassh = 1Y) dodiall B3EN itadal

¥ dediE A

(hsgsd paody ddolS albadd AU o5 Gla Yl wigdialf

>
w_\-*’-*\}*‘\ ¢

L) Joestt

(1x4=4) : dudbid) bl 36 s —
. (101.3 kPa ) Jsiuia cialy (18°C) 4ays sio ( 18 L) ok Leaa Jo sl 1 (e i
ttgliaadly
34,07 (50.65 kPa ) kiua cad 9 ( 237 K ) days sie Sl e all 638 paa quuss

da Ti=18+273= 201 K
ALY P PiVi/ Ty =P2V2/T>

dag V2 =P1.V1.T2/ T1.P:

P S . L V,=1013x 18 x237/291 X 50.45
&SP SAY A, & 3
o) P S V2=29319L
(4x1%=6) o Cands Sadid oy U s
s 15 wa Y e e 38 il -1

25 lgilonea oeeébﬂ‘jljli-“ Cilageas (32 A5 of ool (g 293 ¥ SN LGyl Ly B G 4y
= c Y gpen (A dyag dati
AgNO3@g) +NaClugy — AgCley + NaNOaag Jeud .2

70 pe s AcugSall CBle Ul o pTaa Y

2t \gudany 235 o SNy ) Agal) il ¥ ins JaSh fn daly olad) (B caaay JoURH oY

(A B Lo lital) Sfgall (g3 iang

100 o . Osiasd dudlal Gilaat (s CHsCOOH diiandl) jan -3

y o Ol ALE 8 e I Ligeda g g s QLoD B Alape b 23 3 e gt 4
'B‘f’nﬁfa))w 23 ol A8 Ay Tl AutlyygSldgaltiad) 3 ot By Alnise Sanly Cungsih b mﬁ
102 ye . @o - wzf,m s Jah 520138 ( NO:T) il gl dlbons -4
) (s s Jheind o Judh R A o £

S
NO:ag+ H:Op & OHag+ HNOz2qq =

S JHgaadl days




?2024—2023 ahall slad) =

e e g s L S

“6x1=6

 pale yls ,_Ldlmaﬂghuﬂl— Aﬁ‘ilm‘&mn;@}

80-77ua :galsh Jloo !t
) eigdlal] JoS] pd 25°C sis JLN g2 @ AetgSalf dudlecsSH codlsliid) guzaf -

| N + B = INH et | PCls+ Heat = PClyg + Clg

Keq=[NH3)%/[N2] .[H2]? Keq=[PCl}].[CL] /[PCls)

Li5lid) dang

Keq OB Culd jums

Tda 2 |
‘.&‘ﬁ:_ _ N | pal Ao solyy s
L T“_—"‘""" iw le-“ U'b
78 <
- . J: B ‘: soladyl
e B L END ST (s
80ua guhll oo Bl 3l sis
, -':i 80,a ‘!uﬂ' . a3l PLBJ'.“
- = — olad¥ly sty CIY)
\ - ; Y
G shizty (S,
(4x1 =4) el Ak o8 et — i
11504 : 25°C & (0.05 M) 555 HaSO4 aaaal Jglas
H:SOs —» 2H' + S04

! b wgllalf
= Sslaall B pais gl 1S 585 ~1
) [B:0" | =2%0.05=0.1 M
== Tdglaal tigh (pH) smgptgh ool Lok -2
A b3 j pHE -log {H;0"]=-log [0.1]-1
ol 4 E 28 e, = I tdstanll b s el Qe 5 -3
72¥10 sl [OH- ]~-1x1(r'4/ G.IM= IX10® M
. kf_; L—_;-‘-’-"‘-h_--. Sgiad ligh{ pOH ) gaSasugh (¥ 20 -4
12.7 s} POH=-log [OH'}=-log [ 1X10% =13 s pOH=14-pH=13

#3138

ememvwiw}ds



202472023 culal plal) = o 5o AN ceall pluastl] — 1Y) Lol §75) dadil
.>f
) \;}\ T B Il

o1 x4 =4) aadlalf Atk o2 weni— |
gl B s s Jalaad) iy slall (B Ligalll G2 (e d3aS cupdf
NHizeq+ H:0q & NHg g + OH g
(0.016 M) (gstew Lisally, (0.002 M) (Ssbeas 2uuaSs 3l ail 355 & day iyt sy
81-69ya . Joliih 1ig! (Keq) i) el Lah carial

[OH] =INH4*] 0.002M dap
disisdas g - INHO]IOH] _ _ looo2g0002) g
[NH;3] [0.016]

Keq= 0.25X10°
-4 =
2.5X10 )=‘
(6x1=6) Meotackiz Lo il Jgoal] § bl JoSi -u
Sl oGdlia
S Bragha, o ,jj 1080a dusioigh Gass HF
| 1100e psiilsSess | LiOH
1100 duslsh gaa HCIO;
11000 Joosh o | H:S0;3 |
| 1100a dyghuil ass H;PO, |
} 11100 assial¥) suss i AI(OH);

o

ouldl g3y o
- _____:-_-_ '-ll k|

Lot 339
e — - - - ‘_,....-"/—
P Pl b pmttad V- i



$2024=2023 A0 b = ale 2o S0 chall slastlh = 1§ Dol al) 5731 (ladal

ﬂ\ f;;j‘9 bt Jfgol
W (1x4 =4) ) ] 0 v — |
(96.25 KPa) bsiuaa a3 5 (1.5 L) 4ana 6] d asasall N2 i) 58
(R=8.31) (N=14) &alade ((0°C) dnp0 20
¢ Sl ALS Cacal ¢ qagllaal

ia . T=04273=273K
da PV = pRT

E ot op 96.52 x 1.5=n x 8.31 x 273
¥ n=0.0636 mol
@ A ms=nx MWt,a;:
o e =0.0636 x 28
e
=1.78 ¢
(6x1-6) o 06 S o @li—
- giiﬁ_" :;I-:{l - 7L fEEL) 5l | i adylet] aag
44 yiilly Jakcally A} Jhaal
4lye Ka 410e oS Y )
e (oSl = (e |
S0 - ki DS | (G20 — g R0 | 4 y\ilf 4o |
1040e H:0 | 10402 NH¢ : N JoAda JMA (e |
NHs" g+ H20p & H30 (g HNHig
| pOH =10 pOH=3 adylil) a9
_— :25°C a= (j ’-\A-I-“ ¥
11802  an 1180a (g8 N
o
I.':u I_,{:-jﬂ .
bl S jall Appt
LI SLRA 1,2 - FE) .,u,,
7 \ " i

p gl "am'whﬁ-"*:"'-“'ﬁ"‘n



$2023-2022 bl pladl = cale pde (AN Chall pliah = ) dsahal) 58N ladia)

(8) wiladuall aas a9l Wga
el jud! 55139
podidl pladt (pudil] a9l
0 2023/ 2022 (ibyll gadl- (o168l dusaal yadl 3 ) Gloniuod
bl 10 ll - ek gt (ol el slatuiSI} gyl Jlad]

(k3920 ) (et yadly dens uigd) adiuasl :Hgl

[l

b 294

X

(5 X1 =5 ). daltid) Jodll b 4S5 JoSi ool il Mo 3l plol ramtgid] oad (V) We¥es g - |
2900 : lgasa ofd ciadall ) S G dima duaS e aBlgl Jaidall Balgi Bibadl dap ol 2ie -1

chaalll N S (V) chadll ) wi ()
g AR () wilaf &3 Y ap ()

Soiall cpa bl Gag i sie Ne (el S oe (10.25 mol ) ddidy salt spali =2

47 yo :( STP) Bhal dayy
11.2L ( ) 224L( )
0.25L ( ) 56L (V)

670a Ao BRaal) ala Jasi -3

oot Jads Jols ol Al AT et () L Bilacalt Balad giud g JE LN Aepu B ()
O dasds 28U <ty Al AT taut () L BRaall Bolal il pa Jelil Aepe Sl ()

103, t b shall Adiyalt 50 il Autbiasth il -4
OH™ I ( V) HO' ()
or ( ) HO ()

127 e D Bghal) daja Gl dieg a0 Agglutal) &N Galaal) cinil -5

( Ki=6.7x10) ol sl pugh gaas () ( Koe=1.8%10%) dhuajstl) Giaan ()
(K=Tx101 ) dibag a8 gnes (V) ( K.=1.8x10° )a-la.g,{llum )
’«5»
.,,_,54.,_?__*,

! DA



22023-2022 bl plall — ale_

e SO il elaastlt — A Auaalialt B30 Glatal

Coabitil) Gl Gt () SS9 Abnaal] § sl ddil) (ot G e () il S|~
il il 2o (5%1=5) (gt bttt S ( Al s & ylmicld

it e 01Sa) 3 (Al S ighan 08 Rl Jlal) elples il -1
[daa] 410, Sikaally 3y
[ Laa] 6700 -Jandl (o Bakh aadl) SIS Ga Jlaal aaliall oiga (B (glaall paidh jé -2

[ L ]800 dbast deliah oo dastily Aleliiadl slsall a5 ity Koq o) eyl dad )33 -3
[ Gs ) 10400 . AT 5ale an glolis aie Qligigull e Ao 858 L Guigd 32168 -4

i) eipaly pgsig gl Glissls o Gl Gaaal el Jplaal) (ggiay -5

Honel 12600 dnidi gaaal) cilisiag
o Jjj\?\(\
\ 10 ?*\V“ﬂjﬁd

CrrnOv
VTR (b Jfpl

(5 x1 =5 ): dudd] il sbaad] 0 JS s Juid (Sl (gt bl f g1 sl Cppant§d) ot s} - §

Aays e b candiy SU (e Bpre ApaS Bk (1B paall il xie -1
[ g = 5o 05 ] 320 Al 3l

S (5ind Lagamadl Jitudally Silad) A ps Mo ARLEAN SR Ga Aggbdiall agaadl -2

[ ooslasdl dung ] 460 . Glguall e dugluda daed
b Alla () A pUEH (Jing (LSealion 050 oL A 355 AN Jalgall 28] B S Giaa 13 = 3
[ ablidgine ] TT0a il 138 80 e Qi ol Sl Gy Saas

[980a Gussiaaf 6458 ] . Sl Jglaall 3 OH w1l Cligal addt ol 3 lalt ~4
[ Aruued o ] 11600 . assip it QoS SaCa (gpdalt a3y)le gl ut.u.n mm -5

‘L""J'Jﬁ\\j sk °J|_JJ

2 W(b’) ;\Jﬁ" "’h




22023-2022 ball pladl = ale e SO cial) plasl — (3o Apabiall 8380 Clatel

ke ¥l 2 g

(5 X1 =5 ): Catuls Wil by desdlid] il lad 19 Jodl (p rbifid) $ho) -

1800 (kb [ g Al kel ol Aab line JUb (e GaATl slsgl ali -1

(0.5 L) daas M.\q&ug,lu (R = 8-31) sg-“.‘u I e ( 0.1 mol ) A jlay Lg.ﬂ‘ Jakiall -2
38 ue 495.276 kPa Jalay  25°C  §ha day uic

79“‘ NZ(g) + 3"'2(9) = ZNHJ{’) : (!’.“.'l.“ OJ:MSI ?m‘ 95-3
NH;/ sl fAaslll spall oladh B o5y} gudaga dalh o] (sads b 8 cologll paa S5 aic

el i dad ofE ¢ (25°C) s A slall (A pgapeal) 3Sasin Glygd 2o -4

114 oo _a5 [ e il Jglaal
128 Lo ,daba_ 3t HiPO, yysbudll paas oulia-5

“,-ﬂ.'m Nt days

.ﬂ-‘.

'L".“‘")I\
oy \\JSL’)M 5139
\l z‘//

G NGB




p2023-2022 bl plad) —pale jde JUN Chiall el = 340 Toabalt 5380 il

il B 23w J (A2 32) (sl i Acknsdl) - Lol
dodhl] Alland ) poaod (36 i}

A - cadilf Jimadl
(3x1=3) ol ;y ] el s Yol (ooly U 5 — |
\ O el Ij
PN
15 e x‘c‘;-_\’TPQ,‘."/ Agging o3 elegh J€o ud WL -1

ABdy 3 elogh Jals Ayou SRl ady Al U Clawa op oilas o M g gy oY

E R

g
Al Ol AU -2
FeClyaq + 3KSCN (g = Fe (SCN)3aq+ 3KClg
(0 Jui

T8 0 KCI ppsalisd 51 e 35 Bila) 5 (cgoasdl puah G5l Fe (SCN); 355 o

s A3f5T) audaga (Jpand ) JEUEN Aoy QURYY gaga Jidame KOI pgpalipsl 2518 35 Salujs 439
OnsSS olad) (gh ansalt olaS¥l Jolinh dady (gl Salall 038 S0 Ji (g oladyl ) Analilitigd fasa

. saaY) Ol 5ad Jash edlelital)

99 ua Lasa CHy gl j& iy -3
Foiag ¥ Ml cAisna ddd dadg p Osusl) BY Aadie Glaall e B 2 Ot @bl oY
Gl A8 cag s chd Sl olisal

(§x1=5) el Jgaadl Josi -w

sl L e

| 1080= e |y | HBr
1000e  ppeiidiang, po = Mg(OH),

 1100e o5l pmaa 7”1 HCIO,
100 dESigme H,80,

= == T — e
Rl il
*‘—7

4 (Jw(wf B



22023-2022 bl pladl = pale pde UGN chuall plpassh — 3601 Aadadt 5380 el

il ¥ 229

(1x4 =4) : Al Al 5 cal - g
glgh aiey o 1000mL ) (gl Laza (25°C ) s Aayay (115 kPa ) s 2ie ji& Jada
¢ (605 kPa ) Y Sl diua o ( 125°C ) ) Bhatl Aaa

¢ Jabaally ladt Lo SBI Cig b A S paa Gl

38.s

iapu¥% T=25+273= 298K
ian¥% Ty=125+273= 398K
dae % V=1000/1000 = 1L

haigdan PVi/T =PaVa /Ty

V=P V1. T2/ P2 T
42,0 V;=115x 1 x 398/ 605 x 298

V=025 L

N gl Ay p VAR PN
12 SR

%‘*

P
"-';.
’J‘ \

‘L"'f'” AN AT T
"“‘—"-—*'ehr-—‘ﬁ—

e ENE )



20232022 it plad) ~ ale sde AN Chuall elinsSl) ~ 1651 dabalt 5340 ladal

a3 229

il gt
(1x5=5) et glial| JoST o3 &adkid] &bl 536 — §
) (gudany ae JOET Y (g 0N P o (gsing (SL) dana (lie elog

A & 56 (0.5 mol)

B & e (0.1 mol)

C j& s (0.6 mol)

45,4 (R=8.31) b le « (273K) sha daye e dlly
Slap 3 . lhall Jaaadl Josi « il Jadl Haild pladduily : 1eigdial)

8 e Jekaal 7 S
H i

|
! . —
1 P=nRT/V=0.5x8.31x273/5=226.8kPa; A

P-nRT/v=o.1xs.31xz73/i-45.37kpa B

A —

P=nRT/V=0.6x8. 31x273/5=272 2kPa c ‘
}

: il ! 6 e - 2emtgudbalf

Pristh Jiall G18 chhadt dayds paaldl ol sic L3N cfiadl Ao (golall cloglt o

49 a | ¢ sl xa Slaall daie (g 3da ¢ 500 kPa L)

o Shiaay 4 Lol Ustn Gy Sl S g Q) Lguinny o Jo G Y GBS (3l plegll (b1 suaidl]
G0 s I JS) Lad) Jaghuall grana (ol slo gl Jals Jially (gAY G dugilad (53 Dol
ra daiall Jaghiall ¢gilla

500a { da Pi=P, + Pg + P¢

26 ) ,;,,3)

(‘!

k,f
4—-';*-" \"}::L f") .JJ
*—-———**‘



$2023-2022 bt gl —ale pie U Chiall eliash = 36Y) duadall B33 2lada)

(1x5=5) bl il | o5 ] — i
PGP Gaag e Oy, SO, (il Ao gy (0.5 L) douu (3 i Jlda

ma il :-’as-e-'aj 280, (4t Oz = 280y
LAY Y sie dgad Cge 230 of 2ag ¢ 25°C aiey

(©;=0.02 mol) , (SO,= 0.01 mol) , (SO;= 0.04 mol)

74,a :qg.lhlig
¢ Koq QIRY) cad dash e

[ SO3]=0.04/0.5 = 0.08 mol/L
[ SO2]=0.01/0.5 = 0.02 mol/L
[02]=0.02/0.5=0.04 mol/L = bl

\
= SO:FF /[S0:]%*%x[0:] 1 ;\\FZ \
Keq = (0.08 )2/ (0.02)* x (0.04) 1 T ]
i \'ITY O\: <
&b gt Ao 0
\\ 11| B
o T SPPPLEX |
(1x5=5) :QWquia&ﬁi—i
L 25°C s a0 3 ¢ (0,01 M) gsbon 4 p a5 g pbgd 03908 58 5 a Jslaa
rodad ]
11504 § Jplaalt (A dpS g 50! Cupsth 308 5 aal-]

Ofa . Kw=[H'] .| OH]
1x10%=0.01 . |[OH]
[OH}=1x10"/ 0.01 = 1x10? M
§ Jslaall g apiS g 2l i1 dad )
G pOH= -log|OH]

= 4

"‘L » - » .
o o (el ~ adaaa ) T ghadll gl a3
’Jlg\{b/‘ ﬂ)l)}

(JfL’U(bJ (¥ ',"ﬂwr/



2202372022 _pulpdll plall = cale e SEH Chuall pliall — 3551 Gauball 3380 Hlata)

(5x1=5)

dld ) Ea gl

H20 o) + COzg) = Hzco.‘!(aq)
‘7

2HClq) + 2Na (5=»2NaCl (aq) +HazT I

ol o0 JS ol 1ol - o

& lil] a2 g

-

I 7240 Lugse

L 4

700a Lpge

tehiasSll Jolail poi
i(wﬂf- :.MS‘-)J

| Nag+ Oz B = 2NO

280, @i+ Oz (g = 2805+l

dai Ll aarg

Bl days Gaid Jic
! F 3 X l
eﬁy CLE ‘e!.h.d!ulr-

790a e Tl I T8 e _lailh P ST dga oY
f . I ((edieina) - gigd)
Keq >1 ‘ Ke <1 da Ll e g
“ dga Qi Jelia |
740a P 7da bl Lisal i PO |
| ( coletindl - gl )
1 S~ daig y Sacld J G ey paas & kil aag
R , ]
1050 Wi | ik (' 0s H*MJ
pH =9 pH =5 adylil! aag
i ) slaall g8
1162 plan 3 -
116 (gl ‘ ’ -
! e B\ B (@82
ualdd) Jjealt Aoy e s
10 NP e g 52
YU ol I
A NS L* "]”t”

’/.w(b, j ’Z-an L



220222021 A alall — olo ufe  SUY Chuall skl = 36§ Lausf,al) 8350 2 laga)

(7) caladuel] 328 weigRil dga
aae gl 83839
ool gladl uihd] dutrail

$ 2022 /2021 gl yidf haall- (oSG Zupmtl yid} 856l sl
b kot g0l - gutels gt (guill whssall sloctmSd : gl ) Jlad |

(k3220 ) (il sl s guinpd ) Abimadlf Y

 J8R Jlml

(5=1x5) awltall Joall oo 38 JoSS ekl dneinal] ko) olo] rantihl] gt (V') s i - |
3o 4P graal of () Bhdal) Adobian 25138 ¢ P (gl Lelabing V (gslens lgana 3 a L ua -1
‘e s 8 ¢ Blall dap Gl

3V ( ) W ) YW ) v ()

kel (ol Aepw (0 0 Y AU Clash gaa) -2

Al Ualf dpalt 35 8005 () Bhall Aap Babs ()
. Baal) Sabel) Ailaf () Ado ) lasaad) paa Bal5 ()
PClsg = PClyg + Clyg bl O3l Jolin B -3

Do) g N o dadial) Baly; i
el ol Al Sl Y () Al sl gal Ry daf ()
« Keg OB il Al s () L DO Wall (S gad SR Aaf] ()

gt A s Linas W] (€ 00N GGl (gia) —4
HCI( ) NaOH () CHy( ) NH;( )

1 (25C ) sie Al paaad Sl Jolaadl B [ H0" ] psiajigh) 0 adS 355 -5

1X107 g st () SeSg3sed) ol S8 sl ()
Mg, Ot 355 e () IX107 ca B ()

13



52022-2021 4l slalt — ale Lie G Ciall pliassh) = I duushal) B3N cladd

(5 =1x 5) : (ks Wb Lot dlilf itfaladly Jodll (f wililyil) Sbo) -

Atk Wids dagt G (~50°C) daye 3 s\ (b dsgiage o e die 1

dapy (101.3 kPa. ) by (5L ) lgaas Cungstsgdl 518 (e die-2
(327K ) g dass « ( 202.6 kPa) lgkiua sl 138 ¢ (300K ) leihs
—=——- = Lyt O g% lgana i

) O el a3 -3
Keg= ——==~ - s ABadly @l Jolll ofiyl el e e

451 ranial olaTyly g lYly RIS A Al ) Rk T Slamand] G ¢ pobuadll Al cuad

- Ay JollE ———————-
HPO? ag +HOy & H30'q + ————-—-—- -5

Al el Ao




22022-2021 bl el = sle e SUH Chiall ploasll ~ S duehall 5358 lacial

(23 36) (il Al il Lili
Gl il | gy 56 ]

el ol
(3x2=6) oot el Sk (ol U W5 - |

bl B A il o Jaad Al Atlegd) aslugll o Sl asiia-]

o — —— e e S . P B B B, e g S S S B s ot 4nkf S
- - —— — —— — - — — ——
— — —— - -_— . o . e . s s
__________ s - - — ——

:q.m.ﬂ Jelast -3
CH:COOHgp+ H:0@p = CH;COO ™ g+ H30 “ug

 deilaial} du sSalf SR

—— ———— ——— — —— e iy

——— S {— . ey Sy o —— WPl S — S — . aln S oy S s




22022-2021 bl sladl — cale e BN Chiall pluasl = 18 ducda 3750 cladal |

(1x3=3) - dadlad) Wloal! (38 il —
(91kPa ) ks ciali y (27C° ) Ao i (410 L) gpaé Lagas i agiliglt 18 e die
npllaaly
:(R=8.31) Liall 03 b assligh CHige 8 ubuan = |
iBhadl da)s cued die (60.78 kPa) Lozl ol 13 agbigl! pas Gilus —

(1x3=3) ol dllasl 35 2] — 2

G YT ioa ddima Bl Aoy o (2L ) A slsg A (Hy , NO) e e G
2NOg) + 2Hygy = Nyg + 2H,0
« (NO) 3 e (10.02mof) « (Hy ) 5 a( 0.02mof) Ao gian Jagliall of aag ciay iy
o sl i 0a (0.3 mof) < (Nz) & e (0.15 mot)
¢ Koq i coll Al ual

U puadt Ay




52022-2021 balt slad) = ey G Lhiall plastl = | I Sudall 3731 ladel

(4x2=8)

ilol) Jfgad)

¢ dd Ll Glal) (& Gaaay fabo — |

(.r“@)bﬁ-“%ﬁ@_;.\h&33300K%1@J4$10L1@a§301504§u59‘j& Cra A paad-1

—— —— b S——— — —— " P

Rkl e Lae 600 K
————————————— e = ¢ Gaadl

e - :

Yl sglea Jhda B lgainy o Apdd 330, gagil -2

——————— - e Y

—— - - ~ 1yl

HzCOg (aq) By 3.\':1_:1 ¥’ Ql"m‘ CJJ:“-“ PLE:\.“ qé Q'JJ"-N‘ &é}d -3
H2c03 (aq) = COz(g) + HZO(E)

————————————— — SR PN
e - e : el
ookl elall Gaaa dbla) 35 agig il OS85 dagil-4
e - ~- ¢ sl
————————————— e —— ? Coyueald

(4x1=4) :&gmlﬂulgiwi-ﬁ
days o pH  duaernel) ol dad 5 fpag gl oS 3 Loy suglt & aail Ga IS 3T Gaua

. ( NEOH) agssuatt ssusysn e (0.01M ) 653 clghae b 25°C

Gl Jlged! dags
12



22022~2021 bl aladl = ol yhe | U Chall plaasll = 3651 ducsh ) 5380 ladial

: i Rl Sl
(4 x2=8) : ol a0 S gt goli- )
Galjlal aaglf ol i - Sl 4l L1 Ang
el ! idatad
Byl golé Jalia B5lall a,lia Jolia 4l aag
olid) pdge glw
el By1sadl a9 Bald) ads
N (galgaal! -cadlstaat,
Ke=0.8 -—1;;.,&2.1‘ BEE ;H 5L G
wdstisll & ylwid) aeage
Jsliid) Al 3dg dmgSad]
| ] (gaeSal] _ g3 yball
Ke=1.1x10™ Ke=2.1x1072 - LT
vaeall i 4y
¢ Jif — a5
(4x1=4) : el Joaad) Joshw
e o] S e
J: H,S0;
Ayl gaan
s P A\ Fe(OH),
podalll S 0h

ualall g da2

12 AL e



22022-2021 bl pall = el e S0 Ciiall pliasl — A dadial 858 (latal

(7) wladall 228 S| Adga
85038 .
pikadl i) (ol aup ol
$ 2022 / 2021 gl sad] pladl- (g8l dimatyod] 8] ylado!
Ol g0l - s s pellll] hall shacusSlt : guilyidl Sl

( k23920 ) Gishadrh funs g ph) ikl Aol

wa ¥l gagas

:J98Y ol
(5=1x5) aauliidl Joadl oo ¥ Joii obdf dcngimall Ayhad] pho] ot ll e (V' ) s g - |

Lo AP sl of ) dokall ddsline 15138 ¢ P (Goliay Lghiiay V gl Lgana S (o i dpaS -1

250 igtaeas leana Ol ¢ Blhall days g

V() Y%V (V) YAS v ( )
6700 SuasSl Jo U Ay a 0T Y AN sl gaa) -2
AdoUiall el 385 83U ( ) Al dyp Bl ()

. BRadd) Solall dilz) () Adeliial clasaalt pas 53l (V)
PCIS(Q) 1_—1' PCIJ(“] + Clztg] H q.ll.'dl L:JJ:H.“ dsb'ﬁﬂ @b "3

190e b o) (o plBAl e dadaal) Buls 8

bl Balay i Sy () LS e g B Al ()
Moq cliy culd dad i () . Cielah ¢S gad Oy ol ( V)
980 il L s Liaes W)le) oSar AR SLSHal (5] ~4
HCI (V) NaOH ( ) CH,( ) NHy( )

Hdge :(25C") sic disulll ghadl Sl dalae) i [H30' ] pssigsngdl CaslS 3555 -5

IXI0™ 5 8l (V) Ly gt Gl 3K el ()
s e O 255 oa () IX107 g B ()
+ '/." > ; :v;--.:'}'
-ﬁ‘m i A__J $iis
M,M\::&j’;’/ y— .___:.-
_ foaadiplad it d s ity
1

Qguuliail sigall 840451 gy




OtaL i glf Coaed (lh.‘») 289 d2maial] 5 sl cyanbilil) Comut i) ot () S \mdeS -t
(5=1x5) (ool b S5 (P Al pud 3l

[l Jobadt dags s vie gl aBlsh) Joial) an Ll Lanali S (o Aima daS paa ity — 1
2404
£ M) el i i —2
FeClyoq + 3KCNSuq = Fe(CNS)juq + 3KClaq

saal
[ Aasua ) 782 .FeCly 4 KCNS ;585 bolyj aie yaalll O sll) 3 sy
3 o Uaall atpall i€ (b ¢ Saabiaah (Sl G s () despSndl CHS U ol Losis—3
RNy T20a . s Aasli algalt s

[ s ] 98@(H*)09M10351‘:0Lﬁ3u1ul9gaﬂ\@gdloawlthwjaxh-4

103a (H20 ) s ( OH™) wauuSynagh i 3ihall anall -5
Q) e
el (Sl guid

(5=1%5 ): aadlid] Gl sl o JS weds S Sl ol gellanclt gf ouud! Gpimt ] o WS ~ §

Al gDk Aayd 2 Liph Gaalily I (e Adcs &g Jakds Gl sanall Gl xis -1

[ Slag-gla 06 ] 320e
Joliiall zajall (e \gastaiug Joliill CiBei ay (St 3 ¢ \gShgiad 1o (a JEUEN dopu a2y Bale =2
[ Sdaad satalt ] - 6708 it i) GanSi ol 093 o

o alsilt (ol Lalad Al iialt slpalt lglad ¥ Coay ¢ SIS a Saly olpd) (B alud ¥ Do lES -3
gt dgaill iy b cund (GAL Ha LSRR Slgal) ot lanl gudary ga 2335 Aa3Ul sgaltd

[ ASell cMeUl ] 710
Sstaal b ( Osta) B osaasedl Osls s N (0gd ol 2oad ) B4
lco s =iy s a0 ] 1020

S aunelt Qosl 5 paig g GS G255 s duala =5
WS Sy

[ Kwisla) ol el ] &F 1140e
@ gl RS g,
) . B AT b
\\\_!;;:.--""Mﬁ

f §/2
‘Jﬂﬁ‘ IIJHM 1"“”’%‘, - - .. -; 1 r‘ l
agako

Vot atgall aga)




32022-2021 bl Aad = e yZ SO Laal] pliash = (11 dauabal) 37801 chat)

bl Za0<
(5 =1 % 5) + ol i bt Bindlil] il ol (3 i) Shol - o

Lalbal) g Aays Gl (-50°C) days 83 oUf (b Aopdage & (e dip - 1
294a 223K gl

a5 {101.3 kPa. } tghsiag (5L ) e Cungangd S Ga die-2
(327K ) il Jany + (202.6 kPa) lghis &uai d « (300K) igiin

34 a 2725k Liglue (15Saa Ygaaa O
755e : N O aall pED A -3

Ke= €O Y[ [€CO;1 t ABally Bleadt JolEN TP Sl o8 Jas

b graaal slaTgly g UYLy A D Al ) SE (A Slasuand) 8 ¢ pobual) Al anss -4

64 Lo g el el
1284 HPO oy +HOy & Hi0%aq + PO g =5
AN bl Gy
t. 1 v“%
Lo AT 5:t3s
T, W#
y Mlu_,.;..)r*;uﬂ.}'i%_?j;ui

} Qguilpalt slgall BgiAl agplgl




S U DA PP § I N

k2l aawj (B39 36) (s ) Gadlll] Al -l
i} bl g 36 2]
e | V]
(3%x2=6) ot ol Sl (o U M5 —§
1542 Seball (b G Alan o Jaas Lilagd) Siluagh B olid) asdiud -1

Blacall asleas digaa sisg ¢ B Aol i o5 Lguany Bola (gl Ay Glilse Y ey Gt
0B 04 g QBERYI LY ) Clauy sl Baeg palalll (6 A3l ABUSY daflgedt Balugll el

6502 Thiua (ol AdaN B Aoy B8 e e Sl SOl A0y -2

Cunet ) Clauy oy clastialll 945 ¥ AR AN Bl Anp ey BupS Tapdidd Al g liag Jo i 1 oY
ComnaSg Gl Qs ol T ) RIS Ly B9 Allad CrguSh by

Blb jals H23 A4S LG Ailb Gl Glapaa 32 My (C-C ) Opusi @l Cuyy (0=0)
Agabihuol sie Jpdal

Tlpa sl Yot -3
CH;COOHp+H:0qy = CHiCOO " g + H30 "

gy eti Ciad ($A] Bia Lptiiall sleal) (agSil Lgaiany aoa aai o audiind Jo U G Aadlill sigal oY
Balall Gl e Baaly Al A Je Ul (e AT digally Alsliiall dgall Yy Ayal

Zat N ERE
.‘_;";';:,‘::'..__.—..-., P . —— Q;i: z
) 2, N
-\*\\'{;‘I.‘-—-""ﬂ'
(meed T I‘-;M-“. bt ;
iA;n.llpjl algall 83481 applglil f ' d =




02022-202] lidh plad = pale 2o N Chuall pluasl] = (A5¥) daudial BN Slatal

e ¥l g
(1x3=3) + dlidl albaid] 5wl — o
(91kPa ) i Cod g (27C° ) daye ais (410 L) o laga (i pgalighl S8 (e A
40-37a tagiianlly
:(R=8.31) &iall sl B asabighl Ciisa 35 wlua = |
dajl PXV=nXRXT
91 X 410 = n X 8.31 X 300
Aoy % n = 14.965 mol
thhad) Aad Cupd 33 (60.78 kPa) daiall rual 13) aasligh paa s =
iapl Py XV, =P, XV,
91 X 410 = 60.78 X V
iy, V,=613.85L
(1x3=3) 750a :dudbidt dlbal} o5 el ~ 3

A G Guta Ksea Bl Aays 3169 (2L ) i eloiy o (Hy  NO') (o0 e Jid
2NOy, + 2Hyq = Ny + 2H;0¢,
¢ (NO) J& e 0.02mot) « (Hy ) ji& g ( 0.02mof) o (gghiay biglinal Ol sag CHSY Ay
celall g e (0.3 mot) ¢ (Ny) & oa (0.15 mot )
¢ Koq B9 ol Aasd ancs

daith [NOJ=[H;}=n/VL=0.02/2=0.01M
day% [N;]=0.15/2=0.075MW
gt [H;0]1=0.3/2=0.15M
danl | Keg=ENJ[HOP JINO P [H, )
L% = (0:075) ( 0.15)*/ (0.01 )’ ( 0.01 )* = 168.750

i

SN ) s
! dulpsdl slgall 63381 agplgiil

2y Wit



Al sl - ale Ee SN Chuall plaash = 30Y) Aahal) BSEN oladal

il 1 il

5 )
953
vt

-t

Y h‘ ‘-l“’_’-—'/

-
— g

¢ Gudbid] el aa 13k — §

s ¢ it i o gt
sgupall slgall ayiali agyiglt
o) Bl dagi a8, 56 305 300 K bha 4y sic 10L lgasa S (sl & (0 L ppal-]
28 La L b bial 0 Laie 600 K
. 200 paalt oy = adall Lislal = aaadl daj : <dall
Liguall ol A2ttt 43 ln A9 oo Lol Lanalin 31831 (ha Agas Aaf aaalilyy Bbiaall 55 238 ¢ capaal)
o YUES O g Apeal
66,0 Ol iy eshan Jlida o lgainy dis 4udd 430, gagl-2
. Apubad) ABEN mags g ¢ daaldl
LBLAYN Jo U As iy dlah Slasbualll 335 4 CpannatYE 5 a8 B3 1 e
78ua HyCO;3 (g 555 daly) dio Sl & Jiall plBll A Y glagal -3
H,CO; aq = COyg + HyOp
LSk olad W1 (b (sl Aaslifl slgall (eSS oladl B QY padaga gl ¢ Saall
Aial gl Al g fasal Lide AL Beals 83 G dage s LA dal a5 L) 08 1 G
Al oladt = Aaslilt sgal
114pa L okRall ehall Gras ABLG) Ao agug pugd OslS 0S5 dasil-4
podis e Ol 35 Ay sCdad)
CHY gl GUHS Oa a3 dildaly slad) B Gl Gl !

(1x4 =4) il adbaid} O i) —
a3 DH sy gl ady funopuall 3ol g due piugh ol 9a JS 68 anaa
120-116< . ( NaOH) passseall 35S0 (e (0.01M ) 5253 Jslan 8 25°C
Ligtoun apuaSg ptagl Ol 3065 006 IS ) Aas apaSy g Al gl 52018 pgpageall a0
. : s lAl 5553
A [OH ]=0.01M
isple  K,=[OH J[H*'1=1x10" , 0.01x[H*']=1x10""
Lt SIHT=1x1072M
day pH=—-tog [H']=-log 1x107"? = 12

i2 bl Jipuadt 40



22022-2021 4 sl = ke e SN chuall plasll = I Analll S5 lada)

aguliaJl algadl 4414l agpigOl

k¥ Zd0a - i bl (il
(4x2=8) : ool o S o ol - |
it 441 gl i sl i) dag |
PV/T=k P/T=k ol 1 okl
34ye PIVIT =P VT, 3292 P/T =P/ T2
3lall ale Jelid Byl gl olid ai;lal) g,
Slyidl 2d90 Tl
79-780 galaall akatat s | duanki Bylpall &pya Bals) ks
(O lguia| - Mes ik |
Keg=0.8 Keq=2.1 adylil) aag
WL § gl plge
748 guisad| Saxall Julhid! Gad b pda daigSadl
(giSadl _ g shadly
K.=1.1 x 107 K=2.1x 10712 adsll) dag
127ga Jal sl aal! bl 4ays
¢ Jif — x8h)
: it Jgaall JoShuw
R )1}
1100a  jyignsl gass H,S0;
daiail lasa 1104« HNO,
11000 TTasali Sufgns Fe(OH),
psdialll Ly 00 | 110sa LiOH
ualddl gt Ao e S
Ayl gl R

a4 tba

A Y L i) g 3001



(9 : clakall s ) EGRAPE
Al Bl
" pslel! alall A1 Al
p2020-2019 puhall aladt = A9 dpubal) 5521 ladal
Slslu s il aladl jde AU Chiall slaasl] 1 puball Jlaall

dup g eal) ALY Y
:Joil gl
(6X%=3)  dalll cilsbead] 5o JS aals Jil G| paal] pullaciad) gl peilf pumtgil] e wsiS} ()

Toph D (ghias S closcand A5 25U Jausgia (35 laie A8 gl s .1

( )

(224 L) gobees 3badl dayag Jaiall (pe Hauladl Cagylall die SLad) (e dadll (Jaall ddidy (631 paal) 2
( )

O Jelind) poiadl (e Wgaabadnd Jolill Clig 2an (e 3 clgSDgad (190 Jeldll de e e 2% 0k L3
( ) ctpa Jaial s ol e

Egiye IS Al liall dsall 35 Casin heala ) Jolil (e dalil dlpall 555 cayun Juala oy duatl) 4

( ) Ay gaall AlaH Alalaall i cNpal 230 (goluay ol (A
( ) H' ciinpdl 58 30y gmaal) G (gasall gall .5
( ) T L el gt pealie B e (gia ulaal 6

(1)



120202019 byl plali — el s JBH Chaall = ooV 3 Y 5 o) / 105
: Jodl Jipmstt/
Bx1=7) : Cotds Loy b endlil] Jouid (o il Skl ()

.............................. AY) Jfany claeall (o picaall a2l 8 S (e L Bl Aayn g )0 e ]

csrarmssncniennee 3 RN 8 2y Sl aul Jhas diliadl a0 2

BaSH andl) B e Walii v ) e 3

2
bkl o) Aslea 55 Kaq:-[[NN—(();]]- 28 Al edelal 228 Y b oo e (S 1 4
2V4
. ....gﬁ

Bl Aoy e 38 GERY Gl el U8 Hhad] Acaladl dugSell ClEN 3 LS

9.6 8 | Bl o

e (30BN QS O slkall sl 4 (100 mIZ)E

crveeniines 4 PKa dadd Cail€ WIS yoaaal) 548 alays L7

L |

%
N

1 gl Ao
0

(2)



:2020/2019 bl lall — alal) jto B Chuall — ol G IV B0 lasdl / 4

: ikl il

Bhendl Coulilid] Coamtphl] cyind U ) &alS § ddatnaal] Bkl aukilihad] (oot ] o ( e ) S wesiS] (

(6Xx%=3) :(olt oo JS o Ui

) Agthasea o idle Gadlat (g jaam bl of Al Ljladll duzgi a1

sie Chuall Y Ji dasa ol il 3] e 3l Gillad) phall dap ady Sie .2

el oypd

By DIa i il g Gaany A cDleliidl 40 Alaash Jolil) e jur oolki 3

Nz(g) + 3H2(3) =2 NHz »

Ll

S Jolil 4

P WG A L, PRT 1T RN

v G2 — Suaigy 4l O e CHHCOO™ wiiadl el .5

) odid dlabaidl Jalaall 3 (25 °C) 2= (14) @bw (PH , pOH ) pen duala .6

(7 x1=7) b il yhsd] 3 35 oS3 oelf Ridsrcad il 3 oo et G 3t (V) s 3 (1 )

(S5t (e Amarpedl Aasd) Coslaill (a8 el s i Jll Jyndl 1

3.2 3.1 2.1 1.8 0.9 (L) paati
488 473 320 " 257 137 (K) Bbadl Ay

Ailkaall aha Ays i SE Y (
Aalhall apbis Aas e Llpdic s d

(3)

: 3} Cpa Rigma 308 pnn ff Dol Cygls 3o il ey DS

Zalkaall a3lse Aoy poo b el ()
bl b dap po e codsy ()



£2020/2019 bl et = pdall pdo 3 Ciall~ daaSl 3 1Y B platdd | s

(1) (mibld] Jfimaslf gl

((32.9KPa) (gl Pr U aluiiag (y s 3l By Cmafists comasl o (58 Jals (griny .2
(23kPa) @oba Pr: (savg ill 430 Jaiuzally (6.6kPa) 1ghes Por 0l ol bl oS 13)
t(gous Poor (asSH sl 1 55alt il o8

99kPa ( ) 3.3kPa ()

29.6 kPa () 26.3 kPa ()

el el o 5ah5 Y A0 cdjlall (s3a) .3

Lo detod) dpal ma ¥ () Gudladio jug dudlaie cDsWE M) puis ()

Joea (ol Lo V1 Alad o () Yons oo 20T o it ¥ a3l Sl ()
(=Sl (slal) ol de yur Ao lanadl slgl (el

tgd Baads e Saall Jelith o) puinge o A5 Jalpadl ppas 4
G () dasla) sl (
kil () Wallian ()

PClsy + 120k S PCly + Clygy Ml opedl il i .5
sdeladl A (Cly) s 4 80lyj oK

Bhall Aoy ity () delidl aoie ) N AL, ()

Bhaltdap by () sl wly ()

t o A0 CASHall e gl B aeadl .6
HCOOH (" ) HBO; ()

Mg(OH); (. & H,S0, ( )

sl (0.0001) 555 3 NaOH st puall 4553 Jplacd pOH (g ngll o1 20k .7
Y00 L( )
0 ) ()

(4)



:2020/2019 bsll sball — abedd jo B Cheall — olash 3 1Y sl Gladd / 4G

daa dely Lo

el el | (Ve
(3%1=3) oo IS4 aeaiod! Lo ()
........................................................................................................................ ¢ gpladlLung-1

SORURR W P PSP DA WEY, PR B, )

(1x3= 3) : dadlid] W] Jo (t)
(605 kPa) (N Juacall 53bj aie ¢ (11L) baaa (25°C) 5l da35 (155 kPa) (glow dainzm xie jl& Joidy
.q.“.@m paadl sl (125°C) o Blall Ay deds

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

1

| 2

- L ¢ sl A o6 K w5l | 3
4

KOH : oLl 3l maall

IGl dﬁ-.u“ a; ™ 3

{5)



22020/2019 bt Jadl— el sl ) Chall — olaasl L5 oYY sl lanad [ ot

(3X1=3) : anstess bl Yosdtd oot bod Ji5 (V) : sl sl
(A ! Beals Chladl 3 Al Blssh o b el aiasis 1

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

AtavvIsssuauntnmanys ~ LTI IS Y A1) D R R R P I T )

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

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

H:N + BF; = H;NBF; :“,]\:'JI Jelalt ﬁé’ 3
NETT PR PEATYTT QRIPYN QLA PP

AR R R R N L L L N

----------------------------------------------------------------------------------------------------------------------------------------------------------------

(4%=2) :00 S AndbicaiSl| Rissal] g nbinlf ool ZubiSy () Jgandl JoS) ()

el A Sl pod

LiOH

H,CO;s

(1x3=3) : ddlall allasad] S (u2)
CaSOsy = Ca’ (s + SO2 gy & S0 Jelall Kog V) culh 2ad of cude 1y

e bl b s S 358 ) ¢ (2.4 % 10 ) (b

----------------------------------------------------------------------------------------------------------------------------------------------------------------
................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................

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

aabolt g} o



22020/2019 eyl Ll = el jle 8 Chaadt = elpasSH 3 91 3580 clasdd | A8
: e ladl Jigasll
Ax3=3 ) :dgllil) pshlially Caniess (odbesl] puiall o plsfl alded o 92 @ Julhad| SS&) gagat (1)
(Jasiad oKl o gl A8 ¢ Jolal e A0l AUl ol il ¢ clelinadl 2k )

At
—

o '

(4XV%e=2) :dudlid] & hhad| Joao o5 (wi )
R £

o slhadl ap g
daalayll A

CES L T T R -‘.h‘i s e Sk
eDlelall B oYY aage olad
( (priald = (gl ) Fg gl

(1x3=3) :dadiadl adlasad] Ja (=2)

ol Jlguall 40

-
N

(7)



£2020/2019 bl sl = bl pde BN Chaall — ol 3 S g latad / o

2 dtaad] JBual]
(ks ) : oolt ot el o ddid] Byttt {80 i
Lala) e Chug aag By puad) ol dalgll pealiall o (griay Cua LSy JUb3U p ol Cadal) yiied
) "(PH = 5.6 ) Gunasuell () dad o) bl
o ga;li-—ga.u.-—dahia) 2l a,:gla.ﬂi.’ga.ld,hdl@sm 1

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

(3 X 1 =3) : yutid] ot el il (o it o g2 IR0 ( 1)

T(é)ba.“ dayag dariall e Bg dall ad Jh) 2L 4ean &)u ole g2 Mi & 4131 4eaa sley duag .1
e e AR Ak R 8414 eks s et e see et sretener sl & aaal adgl

..................................................................................................................................................... ! sl

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

Ty dana slog (i R (oo Asea 2os€ (i .2
.................................................................................................................................. 2 il Jadcal A8 40
................................................................. _.....................................,..............................................:M‘

_th o Besles dala) A Alide cakd A8l Jlaa) .3
................................................................................................................................. ikall 23l ci‘,.xll

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

(8)



£2020/2019 bali slall = el e 1 Ghoall ~ ol 3 N 550 Hlaial / 18

s gdalbaad d')-l” / &4
(6X%=3) dadlilf llaliaedly bisnius padliod) daiyh JaS) (o)

( [OHT=2x107 ¢ pH>7 ¢ Zuae ¢ [OH]=2x107 « pH<7 . il )

2L )

EOCDOCS
C O D

[OHT=6x 1010

N ke

=
%

cee AN Q‘ﬁl

(9)



(9 : clakall 33 ) Sl Al

! dayal By
WL ol pall A A

» 2020-2019 sl pladl = AR papalh Bl Gladal
clisbu ¢ Ol *QMJ&GQJMM;MHMJM

dus pn o) ALY ¢ Q4

3 JUi1 Jiduall
(6 xt4=3) :Z,I.HlaMwﬁaﬂJa,ﬂMMu’pﬂlwlﬂﬂ!d)

23T Ol o1 Tk e s S ] Bl Y oo 05 35 sl daa 1
29(a Silaall jieall )

(224 1) (@b bhal) A Jebcall (e Ak il e A (e alsl gl Aliy G0 paed) 2
46 (= ol pad )

n el el e \gailta Sl B 30y OS2 3 (L Shgiad Q93 S Amyue po 350 ke 3
67 (= Sihaall Solall ) L uas il Gyl o Qse
LAl gt s, Pl i
gy (S Aolall dlpall 55 e Seala Y} Sl oo Aol dgall 3 e Jeals O L 4

74 {1 K“'L"‘W‘ ol ) LAl jaall AflaeSl Asleall (b cNaall s (goluw o
kX |
103 (- el S , ) ,}F@,)giﬁwuqumtw 5
et arm5t
107 (e duanasSi) akaall) ) ) Sy Lgia pualin 3D o (giad alea! .6

xS} AL

L




2020/2019 bl plall — aal) jte B Ciuall — olgasl 5 AN B2 plael ] 28

wad goes  J) Jidual / g0
(TK1=7)  + Coode Uiy Loy Sglil) Sl b Lol Sf )

15 u=.. .:!.13; v oYY laas clapandl fa aiueall paluadll Ol W e 43S B Aoy g L)) die .1

24 e K d-muyh . b el ol aal Sl aull Sia Jilaal S50 .2

—

67 ue S padll B g Lok o 6 pedlt e 3

Jetil) Asles <8 Keq= [[11:‘::]] o Al eDis\al Y ol cul o Jaedl OE W) A4
- N2Osg =— 2NOz2p & (el

75 ve o
asole paha)id) (s e L3NS

T8 Ua sl das .. RMAS L. e OB gt Aagh O Bhall dualal) dusgSalt cDAED B .5

128 U= e JB ] hﬁ#m vee A pKa dad CllS LS (janal) 558 a3 T

10

patadl platl bt deetrs-t



2020/2019 byl — ult ke ) Chuall — oliasSD AN sl claid /[ 4

o @~ : gl st
W'omﬂlom“>hﬁsmwwlmm“ci-)uuﬁld>

(604 =3) _ s bod S ol skl Bylgat
15 pof & ) Ahasas o e el (g ud Bl of LGl Ayl i (e -1

sio el Y i dapa O inaall (Y e Sl dilkl Bhadl A0 2d) e 2
9af W)
=e wdakiall 3o

iy D b sl g sy ) Dol 25, (e Jetal dep el -3

3 Aot
B om ol
. el e i N + 3He S2NHi 1 o Jelil) 4
Hom (B ) Luslasial due
Ausils 4 5Sal)
2 oa( dae ) sl — Swiny 20lsh 0a s CHLOOO™ Gttt s .5

Toa( i ) Wladdded 4(25°C) sie (14) @b (pH , POH) oo duels .6
i

(7 x1=7) il s 0 S JaS ) Zapnl 24 ) ol sl o (1 2ade 38 (o)

o S disen 2aS) Raali ol s3aY el dypesd Jiay N cpood -1
32 3.1 %l 1.8 0.9 (L) paall

T

488 473 T0dAN 257 137 (K) Bl day

:j&ly@M*&uMlaﬁmu‘eﬁg%o«J
salladd) aihys Apps s 2Y () Zalladd sy Ao pon Tale oy (\‘/)
Allad e Anpy ity Lilgde () Ailaal) e dnp e buo Gualny ()

29 e

53139

et it al bl TaMA a2l



2020/2019 ot lall = ol 2o S Cheall = olansl 5 A gl plasdl ] 18

adlad) Zages () gkl Il

((B3KPa) (gl Pr (0 ahaiing cispSh 25l (tly Camainty i | Gl @l Jaili gy 12
S Prs il el Doiually (6.6 kPa) gl Por S el Jaiiall (i€ 1Y

1 oe t e Pon (253D 3] ) (Bal i) (i (23kPa)
9.9 kPa ( ) 3.3 kPa («J )
29.6 kPa ( ) 26.3 kPa ( )
duagSall clelal o 3adaD Y AN el (s2af .3
Yoe Lo Alelnd) sed) dligaa Y () Aualaie by Auailatia cDlelE (Y puin ()
Jiee coplet Leie Y1 ANl Jusi () lgiows pe 283 0 gplns Y Al sbyd (V)

giSadls (gl deldll de yu Uizl slgall el

8 a b siialy 1o aal ol O puiage (o S daloed goer -4
S () Aadldll sl (V)
Ll () phalldap ()
PClsg + 120k] S PClyy + Che 1 I Coall sl 3 5

9 delisl A ( Cly) 1l S 8ol oS
phall dap paiss () el goie o sl ALl ()

phalt dap sl (V) Laadstyy ()

s h AN SHal g (gl (AU aaall .6
) HBO: ()

) H,S0, ( N )
117 uﬁs,hu (0.0001) 5355 (538 NaOH pssdsall 3Sey3 Jslad pOH ($a3uaSa yugl oY1 a7

A (V) L ()
10 (¢ ) 3 ()

(e Sl
R /T
C—— Wf/

D gt —
10 4 ¢ bl G e 3




,2020/2019 bt plall — el sl S8 Chuall ~ ol A s Claddd /| A
L Al Adsu) ; Lals
sl gase R
A (3x1=3) : 00 4 agaslall o ()
(G5ia3 Uagasal el Bl iyt i BN SN oo gl pypald € gl finh <1

46 o Cilagapl (30 Auglude Sasi o

JeAN Ga dadlilly Aldial -‘My@@%ﬁm NS § Luotaidl pué duagSall alelil —2

72 o Solall cifla e Baaly Alla (e il B

116 = H* omaied) OsSlS REA (@dall o380 ddlud) Laghll § smg el oY1 -3

(1x3= 3) : aghhilf atlusad Jo (W)

605 ) ol iall 53y 35 ¢ (1 L) Lara (257C) B 2o (155 kPa) (gobe Joius 3o & i

34 Lo glalll ppall caal (1257C) o Bbadt A2 Jeis (kP2

Ly T1 = 25+273=298K | g, PLVi/Ti = V2T
i uT: = 125+273 =398 K| %ans¥% 155/ 298 = 605xV:/398
L% Vi = 0342 kPa

(dxvem2) : (1) ikl epsmtbend] g9l oty dsdlhl] o p2b| lbill Joapd) b #)

126 5a | B0 4 Al gt ol 1
128 ua H;POx 2 | dabe e o oufy | 2

OH" @ ol b ol K8 (plmi 58| 3
126 e KOH < oLl @il paealt | 4
103 a HC

G gl A2y il : / )
\,-| o
] pladi (i dopucs. yuidt



22020/2019 oot pladl = alel) Hle Y huall — olaa oY) Bpdll lasad [ 20
s mabse (3X1-3) : g Ly hpdad gl Lad S0 1y : ol S0t
° ' A LYY Baaly ciblud) (b Aslggl Llagl Jag gb Cblal) paihadi .1
%Mwaﬂwbﬂdljwm%k@w@@tywﬂw pald Y
15 e ket ALG Lgtans Laa B dauty SR Clapan 10 sy

el Y Do ) L Jmy 2 JoED O Aokl Agally Alelinall spall S s 2

oSl
72 0 . puaall JoU Ayl Tpghusa (g Jo LI 16, gl fSpakisll a5 o O

H;N + BF; -> H:;N:BF; :Q-“i“ dﬁ\.&“"i 3

couash men Qg gk CIG yBe
105 po igad) G ol Y £ S O g0 aslh &t oY
(4xi=2) 00 JS) dpllaanSll gl o) ] 2giSy i) Joad) JaS) (wi)
Syl Ak Sl pud

108 L= HF i yalhg yagll (smnn

110 pa HCIO4 Syl jull aas

110 g LiOH asballl daSy sub

110 o= H2CO; S Sl (man

: (1x3=3) : dupdhid) Alhunad] S0 (o )
CaSOyy = Ca¥'@a * SO ey © Sal Jelill Keg o) =il dad o cade 13

76 ue .&}YI.\&;@M\@@‘JS}S}%M 2.4 x 107 (gl

Taos K.q = [Ca¥"] [SO¢]
T 24x105=X?
X=v24x10%

iay  [Ca?]=[SO#1=X=4.898x10° M

gl Jigaalt A pt




2020/2019, cuball Hall = oalell yle A Cheall — lasl Ao il ladal [ ala

Ax3=3) :ﬁ ' 4 ot Hoad| gouat pﬂi“hi&ﬁmwﬁﬁi ¢

"k v ¢ 3sls
( Ll K5l ieﬁj%lﬂh‘ Je il e dpatilt 8l ¢ %ﬁf?lﬂk 2y PAF A )

/q‘\’ l oo Jodiall Kpalt Lu0 has 1850
pe)

' \’ . bt Gl ... By 2 A
a] »/ ] \ v S (oo Aadalh ZBY ... e 3 S8

65 =

(AXm2) gl kil Jgip S5l ()

32 38pa

T—Ty
ath,

T et o O giaga olad
Tt (oSl = (gaskall) duygSal

(1x3=3) siphidl dllusad] J& (=)




£2020/2019 b plall — bl e B ol = plaS 3 IV 330 clald) / o
3'—!@3‘ gﬁgﬁi : tidbal] Jihaadl
((0Wasd) : i bos el o Gttt bybgall Ll (1
e gy g By puand) ol dalgll sealinl (flo cgrias e Jlly JUlB fan pla el s
"(PH = 5.6 ) Fmunell 01 da o quladl dala
( gooli— punan = ot ) Al bl Lisd sladl 53 358 1

116 =
PRIy y
THY] conapised Gl 355 dad uaal .2
118 ya % [H*] =10 " =2.5x 10%
JOHT 205 y6h Gyl 365 A anaal .3
117 p- (PO A [H][OH] =1x 10

[OH]=4x10"°

50y e 51,1

(3% 1 =3) : ppuakl g dpthill flad] (o ciay O g2 Rio( )

dayag dacall e g sEN b die) 21 dana £l elegy upasSV 3 43 3L dapa eloy divas -1
15 pa (Bbad
SL paas [ 3 20eaaasSY) & anal adgll
Ageny g slegh aaa 3y a SN AR ¢ sl

ol daga elog (A Al e Aine LaaS i 2
32 y= = Bale) f g L) ¢ Halt Jakuiad 2353l
g Ja) Claguen. ciladlua a3 (A Al @laguss Aya Al orysle Baks) copuss ¢ el
Adlhal) lgihe dags ao Tl Ty JAN 0 Bne LaS Jotiis aulily paad) i s g sl

a1 s Baslan dala) B Uil ads A8, Jaod .3
AT [ LGS bk tadall A3 x353)
Y JeUS anjs CuauaST 3255 Bals) ¢ yuuadil

66 o

2150 X@W 5039
8 gl ALt it o 55



2020/2019 0 plall — alail yle S0 el — el 3 AN 35 ladal [ a0
_=oﬁ|-l' Jipeall [ o
(6X%=3) izl cilalinaedly Lupndess pblhad) dlayyb Jas| (o)

( [OH]=2x107 pH>7 ¢ dpaes ¢ [OH]=2x107 « pH<7 « ke )

116 La

sl Jladl

Adalale el dpans

[OH]=1x107 [OH] =2 x 107 [OH] = 6 x 10°1°




(12 : cladall ) ] dlga
- i g 8138
it oladf (gubdl] agpgeid!
© 2019-2018 (guutlyad! ] — (o630 doiusa gl B sl Al o |
Gl bt 10l - gutrdad] el (guiblf el slatuaSl] : guatlydf Jiak S

TR IEN S PPPEINLFTLO R 7Y

: JO1 g
Gilyhend] o JS atds Ji SN (st pbiacal ! §f gt ot 0l et eseiS ) ( )
(6x%=4%2) :dee LA
( ) eyl e Lph Ll Sl ora L duaS Bibun ualily anad) ol e —1
Akl Yiba
( ) aaat L glce Laga i3] (@l Badi cilig€e aal oo it sl -2

Mg 3l Laps e Jadall)
( ) S g bl (o Reash Jolish Ao canliT (jhalt Ao ild wic ~3
oo Babe S bl cigall 308 (gole (ol ) gshre JS s linal) Shal

Aig sl AailaasSth Asteal)

( ) U Oiny (Lualiss e ol 8 S350 3N algalt aaf A 0 @aa 13-4
o 3 80 e i f Moy Guan Sassa b Alla 0 A

( ) st b cung el @S 1t s b I (583 e S

«gritad)
( ) e o Ledllad Ll i Al Bysiae soldd of (aleal -6
A giagi () Jaust) pH



22019/2018 (chall plall = alel te 08 Cheall = plaasll 3 30 uuahah 5500 Ayt cfaded / ol

:JOE1 Jlpwad] / il
(6x1=6) Rt bt el il | Jodl (§ il il Shof ( )
(D) ¢ & . v Ao doa g
............... agaaall S aaa Ol ¢ LR JKBN (A Aauingall £ueu) cpdiud e -]
elod |
B Bsagall el s oL, 4ada (1 L) B 3asasalt cuang Al i Sl s -2

Shall daydg bl Coa wig Bl (ki 0 s B e (1L)

Co+ COrpg = 2CO0g el O Fall allash) 3 -3
3l Sl oo 5 (CO) & 35 da

CusSS olaly s JSLE 0f iy 13 0B (1) om sl ( Kaog ) o1 cull Aah 1683 Laic —4

HCl@g + B200——> H3iQ% g + Clag rfEh Jolah A -5

colall Table Lanan vvvvnneennnnn., diag
-6
| - |in’] Lsemy

I g a3
10%



22019/2018 sl plall = slad je AN bl — ploasll G I Auchal 5280 LuleS clatal [ 2

: gkl | fgsl]

G gl] e (U ) oS § Gasnaall Bhall palglilf pmntgl] e ( A ) 2ielS S| ()

(6x34=4"%) okl oo JS (§ (821 Byleals ulslilf

( ) 1H(0°C) b A S0 (21L) 0 Leva JA&S el 6 e i —1
e paadl ol (273°C) ) Bbad days caily Tl i) s
(4L)

( ) pas 6lg (b a8 sl Lt L) douysia sty 0
Adlball 43 41 Liclas sie GHEY

( ) Jo Uil A8 e Balyj o et Ao liall 53 prhauad) dabiss okl —3
g isasstt

( ) st Jolint daadit A8Us jala Sy A5 Jad (e tinl) Siiaall sgall —4

( ) A Sl [anli go ey (H2SO04, HSOZ) (il gosh —5

elgilly aleadld (419l — Ly asphe iwa

{ ) O A agigpngl SIS 38 O A Jolaall oA pdaaadt (fglaalt —6
RO SPUITL VPV ST 5 JOM

Radlid] iyl (0 45 JoS2 o] Gl vl oo il o vy B0 3 (i)
(5x1=5) |

Lo el (gplos JRIA Y Ll bagia Waie &35 3 Bl A -1

-20 "Gl ) -273°C ()
273K ) 273°C ( )
F o O Rl Sl Ky W) cali dad boi -2
shaddans () deliiall dgall mhacall dabia ()
Ao tinad dgal 35 () P o hal kil ()



22019/2018 (ool pladi~ el ple S Chiah = oloash 3 I Luaslal 5780 iy ol | s

(o) el Jgadl / 3l
THCsw = Pl + Chig P R A b
t Keq AW i ol op e
[PCIP? [PCI x [CIT?
PCF x[C® () [PCIT ()
[P Cls]z [PCL] % c1]
[PCLIXCLY [PCL] )

Poh QN LSl G e O sigalt N gzl ~4
NH; ( ) H2COs ()
AI(OH); ( ) H3PO4 ( )

(25°C) 5o (14) @sbes ( pH, POH ) gy Jusla =5

R Asleall Jftaald () hib Ludsaadl Jolaall ()
Al Jflaall agend () b Laelal ddaall ()

N

9%

P TP



32019/2018 bl slah = clall sfe BN Chuall = ploasll 6 I Zodal 5,389 Aulgs el / a5

( Gl yhid | ) daedlib | Al : (il

bl S
(3x1=3) o US4 agail) e &)
¢ S ¢ gl -1

LR AR AR R N R R R R R N O R e O S,

LR R R N R I T T O .

-------------------------------------------------------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(1x3=3) ookt b wid} ()
biall Ao L (89.6 g) Wik (02) CamsT I e AsaS o (8.58L) Lpans Lilghid (gsiad
221 °C) B> days sio Lijghat Jals

(M.wt. (O2) = 32 g/mol, R =8.31kPa.L/molLK) :ol L

sdadi



22019/2018 il pladl = dad L2 U wdial = ploadd) 5 1 Zuaaiall 5500 Dlgs cdadad | a5

el bl Jftd | / il
(4x%4=2) (1) Aol wumtlidf 29l (o) A0dlal) 30 b ) Jgaail G ()
(@) datan (1) Zasta ¢
CH3;COOH slal didpalt 5018 | 1
H:0 dhaall (bl sa| 2
OH" slall B ol Sk ol sacE | 3
HCI Taa5e ok o | 4
NaOH

S

9‘1

G gt s




22019/2018 i plali ~  abelt LBe AN Chial) — pluash B VS A 5381 Aig ctatial / 25

(3X1=3)

el ol Jfpatdl

aaia (oods Ndad o U Jis ()
Al goladl cUY anag <& ) ab-1

-----------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------

Feg + S

——— FeS(y Ul Jelall -2
Adlatall dugell SN ca _ns

-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

AlCl + F —— AICI

el Jeladl 4 -3

st gaaa AICH assialll 46l siins Wais suasd 508 CI ansleh Gpf pitas

-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

(4x%5=2)

: o JS Gt Gl g qutnbad| o iy (JAI| Jaad) JoS )

sl pudd alt diua
HF
I/ LI
- NH;
= 4
ppidll P pTS




22019/2018  chaboladt — adall o S0 Chall — pluassh 3 801 Losatil 5,780 Ailgd pladel [ o

Sl ol M) / il

(1x3=3) i ok s} o)
el QU Sta s plall (B gy sl aa gl &)
HCOOHuq + H200p ——— HCOO@g + HiO%agy

3 cawalh ¢ (42 X107 M) sl oY1 sl Jslaall (b asais s CelS 35 of sad 13
(1.764 x 10%) (gsbai Keq ¥ il Lad ol Lale L i) sie Giaead

rdal

&b Jigall a5



22019/2018 bl bl = alol) y2e N Chual = glas b, 080 Dosatial 5509 Aol platad [ 2l

g L1 J gl
(2X1=2) okt o il 0 (SId) JSBIH gagaf ()
- [OH|
1 x 107 M - -

(=) - M

[OH] [H30'] 368 1 (g) o() o(f) sAatadl gullaall e g lodf 35 gng Al 00890 eias

:25°C &=
(cnnr) AN Ally paaad Lstaal) -1
(conn) il Ay Joiall Jstaal) 2

B XYvi=4) :a.,.um. Jolaall § Giul! gL} 499 e (ot koo uddf JS et sl ()
deagSad) GSUES § il pago (ools Al Jofgadl suid 3] g1

COx+ Cigy + Ba = 2CO(@%P:'Q + 2Hy) =— CH30H(g) + 3 A tRal) day

=

N

eLE.‘d\ (i

bl 5aj




22019/2018 cball plafl = alell sle SN hiall = ploash) 8 I8 Lsuihal) 5,380 LY el [ 25

:giﬂri" J'j-li" { uh

: Sl Jgaall Josi-2

Q,JMJGJ\

E:UM 4%3

Obs dtadll (5o
B I PYIPEN
(amsa ¥ — a9

43l il
Sty il
(S ¥ - cLy)

(4x¥:=2) : kil dlaiyd JUoSY dudlid] pudlil] oadiie) (w2)

( Vi/T1i=V2/T2 <« PIVi=P2V;

Ol e A3l A0S

¢ paall )

............ Gl e gb:.]l :lé_J.l ng:\ Qi

MU TR

)

10




:2019/2018 cbiallall — ool e B Chuall = ploasthl 5 I8 Runalia) 580 ulgs dadel / ol

s bkl ]
(2x1=2) o - old o s
(25 °C) B das sioy S Lysbada dillaal K ool s Lo raagy G g
i gl pen Jossl gaea | il gl Gaes casal aul
1.3 x 105 4.5 x 10 4.9 x 191 Ko ol ot
.................... & 38 ASY Laeali—]
.................... & il aaali -2
(3x1=3) el | 50 Gl rifladf § asay of pdgdd falo i)

FlgTs ash (3 Blall (9190 Sols b Lfsgl Suluaslly 3eed olalaeal = 1
.......................................................................... Balesll (B LS Litly adsll

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

....................................................................................... : ) aaad adgl
.............................................................. L O T YOV |

-----------------------------------------------------------------------------------------------------------

gl Ol allidll ) (CO) Qppl ausl Yl W Ll -3
¢ Nig)+4C0p —== Ni(CO)g

<

...... et s § OB auiagal adgl

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

11



22019/2018 ol oladl —  clalt lo I Chialh = ploassh LYY Zuahal 5,380 Al platel / 23

i bal] il / i
(6 x % =3) o ok ] (=)
ARl Jaaald Y gt (e
D C B A Jalaall
1 %107 1X10% | .ceverrnnenn. 1 x10710 [H30*)]
1x107 | ...... e 1x 1012 1 x 10 [OH
7 9 | e 10 pH
7 5 12 | e, pOH
soesnanfoacn |  Gensscee #ahas q.«'a.qa (éd‘-‘rﬁ d}\&aﬂ &95

osabudl Jigaalt %

3&1
' apt9 Al gt

L

12



Aac T potad pladl (e el
0 2019-2018 (swilyad] plad] (gl man yid 55t liaa it
gLi.’fl.u Lol - o] i ] il shguill] ety Jiad)

(g} ) G gaol | kil : g
- Jod) Jlomadl
il ] 0 ISl Jai Sl (seocdad| pelaubf g oo Oyt 9} i wiS) ()
(6X%a=dY2) + e b |

31.\_’:‘51'9‘5"-95&) Ryt e b S SN m e RS i iy pmal S e -1

(oﬂl_m_g-' s Q‘é:")b:‘
(poadt Bl ) sl aaad bsias s Sib 13 g6 s DgSe sl e 23 Jarall =2
50 b= gt 550 Aa 3 ic

Jad O eilE Sl Sl e anb Se& JelEl Ao e i W3 hall A U ake 3
P 3 N Wk P ~ ) :
73 &( al ) . . o ‘ . ‘ )
PPN ‘z,,.% Bows S sl C.'..i‘a’)-c.l‘ s \_’59‘-—*! Jw‘ le &,!)4 Y ale i

(333 gall AAeaiH

(Adigiiam )  HUsl Jhe LSt e sl B 55 A delsadt and 8 i e 1 -
77 _sa

o

N o : T nian edeml 2 .
_):"4:” ll'\‘l'xﬁs{,ﬁuuﬂe_’!.}-‘aﬁuﬁa.\:h_a O alls k;‘\‘l.,..n.ﬂ.l

( oessian) aea)  Jgaall 2 .ﬁﬁ:ﬁvl‘dds“s oot plig Lemgpii o giisd SAEHs =5
.; ___._:'-".' ."; 1 K}
98 = - e o qqlw
( Jaait &l ) pH s sued 80 el s s i g Lpgaias 2018 3 aleai~0
-~ }
12] Lo 5B 5

——— ——




22019/2018 , st plalt =  cabedl plo O Chund = pliash b o) Ascbald 5B digS Hlasal

\»u) 339““ Jod) Jigasl)/ 340

Mt b | i g S il | 0! (il )

3 < ,
\ g e ppanall AN aaa s LR KN 8 da agall Ageall pd e -1
oled : =
e 1
—-‘-':__J\

(1) o sagngall iliiall e oo (golud o0 e (1 L) Bagasall Saag gull Hle Cla e -2

Sihall daysg bl e cag il i xe Y 6 e

79 o= Ciow ™ CO2p o= 2C0w f o) jiall pilaill B =3
)’3""“!“““11 J‘h 3-“-‘-((.‘0) )1-9 )S_).\JL:.JJ
::_Jfa
74 =

Sl 55 siaily e Je il 5 e B3 53 (1) Oe 8H(KG) I a5 Al L6 e —4
oo Apalal L.,
HClap + M0 ———— 1RO i + Cllag 2 SN Joliall 3 =5
L pkall Gilie Lisas ..o H3O' [/ asudgotagd S8

103 L=

-
.
II B

(=

S jj___ o J@L’dn-‘b )

8]




ngazojﬁ_,ant?h.iuwt,s_‘, E ial) = f-s.u.\S.': gé_,._,suiﬂ_hmaeg Algs oladal [ 4l

il gIo A

il g S ) S g Ael] Bylaild Guilil] il e  Rgd ; AlS i) (1
(6x¥a=d2) Bl bl i @ aal a;l.al.l el bl |

(A ) U3 (0 °C) s A0 e (2 L) g8 Leas MM‘)! & e dye -1
saay ansll 8 (A73 ()J-“ ojﬁll«;ﬁﬁuﬁ)bt@bwi LY

30 =
(4L)
((Aagse ) MEY!aSow oy A s Ja Dol A5 A e Cieliay 2
20 s Al a3ja Aa g0 ddelias dis
( Wa ) el ool Aoy iy o Jead Ate el sotell kel Aslse Ll =3
67 o
p { s ) S Jotin? aadill BB Jaia b2ud e e ol phis i spall 4
o v
500 05,
léb}‘}/da‘._nm ) Addhyall 2o @) [ _simaall 29y Jaaws (H2504, HSO;{) ‘__r\tﬁl Q.U'n -3

(B ) e e pgtysaed) Dm0 35 00 g sl 0 pmnall Ssladl —6
. A - d o n
114 sa WS uet sl 585

b)) 0 U5 S5 (o] Sl b 21 ol el O ) B0 %6 0 )

(5x1=5)

29 5a i e ilgies Al Aall ATl St Waie 5% A Bl Aapa -]
20°cleny 273°C (¥)
73K () 273°C ()

80 o < b ity el _;.tu.le SIEVY b Aed asp ~2
sl e (V) eliial Syl el m-»( )

elial) Byl 585 ()

- —
- —

g ] “;'JIM'\




32019/2018 bl slall = abad si0 8N Chual) = sliash 2 ) ducahal 3200 At lakef | S

3.1\33‘ c;gﬂ : () gled] Jgd ]/ gl
74 L= PClsiy, = 0 PClay, + Clig : Al (el plaill 4 -3
P Rey ALy Ol o s
(PCLT IPCLE x (¢
PCIE > {11y [PCI T ()

1BCIY IPCLJ % [CL,|
[PCLIXICLL [PCT]

(V)

128 o D osh AdE Sl G e Ol SN Haealt -4
NH: () H,CO3 ()
AlOH): () H3POs (V)

(25 °C ) 2= (14') @t (pH, pOH) gas Juala =5

118 a
Laih Rslasell Sfaali () B dpaeall Jilaall ()
FIEUIN R POL IR 7 L ae il fdaall ()
I'-.

\\_/ A3 o s‘ o ‘ P
pat G




22019/2018 b slalt - oalet yle M wdaalt = ehaasht B ¥ Asnaad) 5 5H0 Al aial / 25

ol T i Al

¢ e bt | it}
(3x1-3) s oo S agadil) b
29 o Ay e LM opl -]

. i kuS_g.ha.n.ali st mlwha.i wiha da._).luh.bh L,\mha Jad w@u&ns‘aaawhu

16 o >, © s iladl o= 2
Jya i ghucia saed Y EMMB 5ha da .a..;]i.u:m:i SN e A shudall asaad)
ey et sl

'%, ~bapeandl

7 e € Saalial s Y =
iy s (sl JE U A8 AT 5 AT Agally A liial .ﬂy\.l iS5 Sl b 0 LA H T

' PEIES T RRTTRL (VA0 5 b Aol Ac
X P ke ) 5 g flB ot Jo Ul Ag yeud
(1x3=3 ool ok ek} ()

Lol Aad b (89.6 ) )8 (O2) eaSY) e 5o S o (8.58L) lenna Wl phad g3
tob lade (21 7C) sba dap die AilghuYl Jala
(M.wt. (O} = 32 g/mol, R =831kPal/molK)

dadl
40 e T=21+273= 294K 1

1(02) = m/Mwi=89,6/32 = 2.8 mol Vo

P'=oRT/V N v i“’ b

p= (23x831x294)/8<8 7

P=797.3kPa | 4 G ~
e q, oK .:_‘:-«B J _,LS&Z; e \aL




22019/2018  auhih slad = calall pdie U heall = elaiSh G SR Aol 3380 Liled ladal [ xS

b8 Ciw : Gl g / il

(dx¥a=2) 3 (1) il i ) (o) il 0 | JU Jgaafl § (=)
() Raid | t (1) desia i
: L \
120 g '.
CH;COOH ’ 2 1 otall Ayl 32c B | 1
'
i
103 L= | " |
H,O | 4 din il gbi-«a&" oo 2
..' -

103 La ..

%

etall ‘f ?tl . ls...ui. u;ltﬁ ax.lit 3

—

e 1 e — i =

1335 ol | 4
i
L




20192018 pobth sbedt = past 2o JSEN dea — chusl & Y1 b 3500 Lulgd slatel [ A
i

(3X1=3) wmwu&u s ) el Al Sl
el gyall oYl pamg JK AN al -1

A R 1 A0S Kya DAY B3 g Sl Sl Sy S il ish a9

_fs‘lwﬁjj/,sl L, 4_..&-}! a.-a--z._,A u.:\sdid.‘;_,o ,; Agdadd

b)bh_b,wwlubk—ilsi

St Pew + S - 7 FeSy o r b et -2
20 A addt A gSall Sl il e ey
e daaly Al b ol fe Aadlily A LGall dlsalt tuaag daly sladt B Hdied ¥ CDIe S WY
AN FRRIENN
AlCH ~ O ——=— AICLT : Jul Je'ill 43
104 = s yamna AICT picfit 35S 5im Wi« st 53018 C17 20l Dyl 500

£33 s pptal L0l Lol + gl SIS Jarg X g S 0 €05 (e sl 005l
s saanS Jary I3 Sy

(XAm2) ¢ o S et il ) otk i i (] Jgadll JaSH (i

el aad =S all A
HF
- R
; HCIO

7 7S




22019/2018  curball plall = calehh yl L oot — eluast? 3 3591 Rnualyl 8280 Disd laat / gl

.. b}\ 3-19“ gt ] Jiowd) /

(1x3=3) T g ek e e

DN Y s s el eeyill aen glas o
HCOOH.,, + H:On, —= HCOO g + HiOwy

SR camatd s (42 % 107 M) g S e Jynddl B aggpuell 0a8E 385 of 2 Wl
(1.764 x 107 ) gld Koy S cafddad ol Lele L i) e Gaasdl

76 a2
tdadt
_[HCOOR| | |M:0] | [HCOOT__, M7
x| 1 L 42x107 | 42x107 i
Vs 7
2o, (0) 5% yoe A Ll TR
PG yel YUDANL LY Qe e o
& ;
K., = [HCOU)[H50] / [HCOOH] %
1.764 % 10* =42 x 107 x 4.2 x 10/ [HCOOH]|
[HCOOH] = 42 x 10° x 4.2 % 10°/ 1.764 x 10*
I[HCOOH}=0.1 M Y
_
:j—s‘ it gdh Amnpa
\\\\ v_-///




20192018 biadl pladl = calal) pio N heal = sl

3.@\.@'3‘- g oo | :lemgi

11400 (1X2=2) ol Lok e o JSadl izl ¢ ¥y

[P {Hs( | [03'1

1 [OH 0 b

11071 IH:07 | - . b2 .
- . - .‘-' . ? 0

=, -. T {oH] |H0"] iy

:. T, '. : : § : ; _.- }

- -~ - .. -. - - = '."\:"' ~‘. :;

e 52 -5 e

(=) (=) (H

[OH] [HLO] kS5 ws {z) + (<) » (1) i) Sl oya phl S o Aol 520yl n o
:259C e

(so) il aBay pmesdt Jolaalt =1

(7)) <ayad) afiay Joleaal Jsbaalt =2

(BX e d) o] Jolaadl & SHbl G hib) 4§ i (el b0 et} JS ot 5l (et )

77 o= g | GNS) (f GIAE] G s Gl S Il s i gali-1
e 5 - ,
COypt Ci+ L 7 2C02400 ] O+ 2Hyy CH3OHeg; + 5)ba | A5pteall ang
_ = e
[/ | ‘
Sgall o183 olash B VY audiga gl Slealt LusSS s b S adasa gl a )
! (‘édﬁ\ aleﬁ"i\)_g( dasull "-,_-.- 7 . (.’qulJl olq-i‘z’\),_g{ Adclitall ¢ '
!—*-—---' e — . "- ‘-}-‘I e =1
Sgat msST oladl B IFEYY audaga gl | Sgall eSisladl A DU pdage U a2 ohay.
. . . . Jeeall 33
| (s ) sz Skl slas¥) s dacia ~ J

= —
{ RGN




p2019/2018 bl plelt = ol sl I heoll ~ sl AN Lt 3,30 Ailys ladal [ a4

 41i38. 3. gl Jgasl gasi -2
‘ adadt U | e JL'-'J 355l 4ay {
— T T e g |
l g | dasy ¥ IELGF PIPES |
| i (2 ¥ — ans) |
' aal A\
e K Y yily aaalls &
L - B o ( St -
(4x14=2) bl Wb JUoS Y bl bl gt ( 53)

{ Vi/Ty=V2/ T, . PiVvi=PV; : okl ‘ i.\.)di )

3203024 ga P

| |

P_;S.“ S e 5had daye D5 e Jarall o e

r '

('UJE""M’,




52019/2018 ot plalt = atat) 2 BN Jhialt — claasthl 3 31 a3 30 gD slasa) | 43

kil zéﬁ-ﬂ* ol g

2x1=2) ' o Lo i
{25 °C) b Anys ey XSAN Aygluds Sl K, ool ool dad g Jull J}J;ﬂ
| 3""'3)"]‘ L)-:uaal .;’.)""‘"‘J""‘“E J.u.:....a,l ‘Ja-r-a.l u“"‘"‘“ ?..J
1310 Tl AsE 0T L qecaoh | K, sl e

- -~ r
(xla.f.’,_;lp.l)iﬁj.f, 2\ s el Giaen cee 38 B8 JSYY meall ~1

128 La . 5 !
- \") - |1 + .1 . . . .
e Foadls ) T 1 codton g yuell Jaea o 33 haa¥l asall -2

A L2 Swepa e co o ommiad] g0 il il G iady ol g 1ok )
21 '

v\ -

O a9 8 el 529 0 Lala G Aatsglt aalglly bl 5 (EVNON Y |

e.:wxf-mu BBl ey [ W Jakudady tasbugll 3 3l daally Al
S ELED 45a0 e 1 dahia S Wy lonal Apuifly LA Spia SN Shasu 3 i
) gy Y Shapena o0 UGS Atth Al / 4t

15 ua

?( ZJE);J‘ -L*n..l-.‘sh.ll,f) .‘...a.c-) j..i‘- Jni_)y.aa.aazushﬁlc jﬂ‘m‘www-z
G 2T chall i 1 el el il
3’.:_5;.3_1.2@,\'3.\39jhalhuamwmmjh-\wqumm;‘;ﬁiaaﬂ\w il

23 e

b ,..Es,’.),l _,-_,.ll -Ml-e).‘:/-"‘-*)i ROV
ﬂ;:. u, ‘-,h J?_. (,‘l \n_gjf,-',_,..a....:
79 o : ERGE EY  (CO) 05t 2l il e il -3

? Nig+4C0, .g== Nl((,()}-l(‘i

A
3 ;l (gl stav) 3i Ao S5 0985 ool S aaga p i ¢ N pangd b s
Lelite 3ok Ablal [ e A Iy o L gl 51 g gl Ackildsd Tasad T 0 ppusitl

sfpall eS5 olad) B gl ¢ gl SPUR sladl A Je Ul 230 Jgw OB s 8 L ST )

A éw(w G rH)



22019/2018  jubialt sladh = caladl yie BN healt — cleasll S L alt 358 LolgS stated [ adS

Hba‘ c;w ol Jfgmad) [ il

(6 x¥2 =3) : ot Lok ] ()
17116 « 115 ya . Aakiaal "J“—““q’@‘iﬂ#‘&‘s‘
ey e - = -
| D | C | B A l Jlaal l
1x107 | 1x10°  1x107 | 1x10M | [HO") {
I S 1. ¥ |
1x107 | 1x10°F 1 x 102 1x10%  [OH]
— l I | = w '
7 9 2 10 ' pH 1
[ | S }
| | o |
7 5 12 4 pOH |
Jalada | L_gx:-\'.i | PICEES T S ‘I dobaall ¢ \
— I o T NS | ST,
A = k.
/ \, —
() (B

\ / L{ I L FO | e
8 o i

3 P - A

—— A RN
_f;r... '||I X
——

s A8 gay A g




(11 : Slaiall axe ) i gl | adg
dut g} 139
podall oladf (ol gl
© 20182017 guthyidl] o] — g1 ety 5 5] Bk ki
Mt : 5050 - et} 3 oA il shitusSI) : (gmifyl] il

(s ) ot guia g | ekl - A

: Jod1 i)
Gilyuadl (o0 JS auds S Gill guodind) pullaal! 6 untidf mnt ] (ot wntiSH (
(6x%=4%) et

b Dia SN Clapnd 4 pal BN Juasia s (gobun (il Aian 55m Aay -1
( )
- Akl Lghha das gn s anliy JAD (e Ligne 148 Jaizs off paall il 2 ~2
( )
ey ¢ Lyany pa lgatany pabaisy Lodie iyt (3585 Jolis of oSy cliyially ciligll)y <) 301-3
( ) + gsaall olaiYh (3 A4S A8
 gatanst f e Delinll ooy ) ';.m__t. 1,85 Zdicas s3iaal 0l 8 Lol sale —4
=
( )
( ) DO O™ 35 4 i e dslan =5
aoags (s dauasll PH g puaed (o1 Aagll Ta Wil ity dima gpuins 2008 Jf Jaleal -6

( ) .4



. o) Jlgaad) / pula

(6X1=6) _ : Mt hod Sundlil] idabad] ¢ Joll b il Sho ¢t )

S a2 mol aaa (CO,=44) oS 3l 36 8 e 2 mol s -1

s Blal day kil e i Bl s ain (O=16) uSY)
{ 70 kPa (gobay il abinia) B jﬂe(lOOkPawLugqijﬂiﬁhia)Ajwla}aah -2

kPa (gsha clogll 8 JSH Jadaall o8 —otill Joll axe 2ajhsy —pley ot

-------------------------

b g iy JE 0S8 A DA e -3
il i ¢ dasimll Gala e 3iadl ol

2 Diad salall agy S Jolil e el

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

: ‘i]t”uli Jelish o 4
2NaHCOygy + NayCOsg) -+ HyOg) + COgg

b Al Lucalyyll dlobeadly oV gl e el (K Alld

HSO,™ J el a0 illy « saslly @iy (nen S ol ¢ oyl — Sty 3 Ayl o ol =5
| e

37 aobons PH AR el 4l slas 3 sty el (1088 355 6

. 10%

Qdﬂi Jhedt daps



RPSRTv1 | R (had ) dalS ¢ dauadall §jluadl ol | et G o ( A )-GetielS 'qﬁﬁl(i)

(6X%=4%) P ok oo JS (@ LS Byleadl pulslil)
- aile o 18 Aga s Jlaunadl 8 AL LY At gl Jes 40w -1
( )

gy 3X10% g5l STP die Hy 512 (g Jpe ciad (3055 (3 Cliall 230 =2

{ )
pilatia pp esfe JoliES Ny + 3Hyp & 2NHjg : Sl Jelih jgey -3

( )
( ) - phalldags i 58 Y Ko ded ol Hhall syllall edlatall 3 -4

Sotaall (3 [OH] dafy ¢ 3x107 (gihu A dylaal (& [OHT] dof S 13 ¢ By A (Nyhaa -5

( ) A dsadll e aaa SN 4 B ol Gl ¢ 13107 L B
ing pasall 38 « HA (masd 8N S50 (g3l e dslas (i [H3;0'] 555 0K 13 -6

il il yhaadf o 45 JoSi o) il aglail] plol amidll) i () R0 3 (i)
(5x1=5)

t ol e Sl Glgwa i ddolias Gl deaa 5 Sl e A cild e -1
wilxazal dag)f Jakuzall 80ty () Jaiuall ddclae ()
bazd MY () deiall Glials ()

: oy Gkl 5 e 15T Lok 0 Al s -2
224L () 1121 ( )

44.8L () 336L ()



D) (gutbdd] J IR / patl

PClsg + heat = PCly+ Clyyy ¢ o) Jolih 33
t 3 (Cly) 2ol Sle i 5ol oS

PCl 3Sis( ) Pl Bym G ik ()
Jelitll e il ClL 38 qana () pllath o Jakuzall 30l ()

A Jsepisued prea Bipa -4
HBr( ) HBrO ( )

: laele Zgpludie 4060 280N Jladl Aucaea —3

pH=9 ( ) H:0"=1x107 ()
pOH=9( ) [OH]=1x10°( )
mqﬂﬁtdyﬂ%ﬁ

9%



: adbdd] g
(3x1-3) s o0 JSy gaitt o ()
t dage Groith =1

B RIS R A R NN N AN A AN A SN E P S A TR O P A AN SR NG TN e w r r T TR C S PO O C S I PN T NN E NN RN VT I PR U T v AN NN RO a P w ol

------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

-------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

(1x3=3) : ok b el ()

Gaaal ¢ 130 kPa Jeicas 40°C 3))a a0 ale 151 (ﬁ_"-ug Sy Q,lnaagngﬁ.‘ncﬂs X
C (STP ) el a0 Zanyay il i (il pna



1 5h Ldgs ¢
B odall =

; Gl i / il

- - (- ( -)
2= aaullid] o i) u'd’“.'& )

[H30+] = [OH] 3
g8 Jolaa
-log[H;0'] ] :
iyl (o
[OHT] = 3x10* o

T

%‘*

I (s




£2018/2017 ey glad = gla) sis (i chad = 5 Jad /
(3X1=3) mmm,&uwm aa_l,.uulg.ul

uenndadgiwlsubduuﬂ"«# Syyadt chylh) sl piny maaly -1

---------------------

LR R R L R R R N B

-------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

058 ¢ (BF3 ) oaasd 30l 200 g ( CHS0-CoHs ) A4 J A ol -3
» ouasll Laaa (A28 Cyally (puast 208 1381 cipal

------------------------------------------------------------------------------------------------------------------

@x¥=2) : e JS.l uh-uS.Il sl §i sl ,....m sy gut Joaall Jasi (ut)

azmm uhu
Fe(OH);
dypolomd pana
H,CO;
(1x3=3) TS T) PEWEN PP

| bl Jolialt Koo clii¥h cult Aad of cuale 13
Hzo.(]) = H30+(aq) + O (2q)
QN 38 [OHT], [H307] o S35 ! . 50°C iha 09 i 5.76x10™ ggus

&b Jud s



:2018/2017 ot slali = bl 2o D ol = plash 2 A 5500 Rilgt Flaldd / o5
: @ON‘ J"ﬂ"

: o bob il g Il S 3! ()

(4x%=2)
mw-mm-»ow 290;&’_-1-0”“230“
,
S —— _§9. = §°
| AV
Qw_—g?i /;’ \\-.. N _EIT -
[r*’ ) /
I () I M

gl 3338 pa 02,802, 505 G IS 388 JAS Sbedd JSEI B liaiall quiags
: (1) dsad (4

: 98 9 ¢ graSally gkl JOUE e JS A8y Jima gsbeddy GBIV A1
el 385 8 e, clelitad 585

b OS¢ cpmaally gD oD O S Aoy Jira goladi dnay BN Sic
108 o Keghadgegilpdh 58500 LU 383

o0 Ja O ol (W)

BX 1 =4)

Gl il 520 s 3 b O B2 AaaS 02 o 1300 G l3hil) il ohaiadly -1
: i Joaal f oo 98 oS

Py = 4Py @ HrE . |- e
" Y Va
V2=V y, A ¥ Vi Sl oy cipd S
Ty=4T: L=2h
V2
A Z Sl Vi Vo= ... Vi Liazall a2




018/2017 b ohad = il ybe 8D el = 3, I8 0 Rl ¢ )

) wlﬂl JHgaadl / pal
+ ) danginl) oot} f ol 290 .,.b adlidl Soloadl sida il osli-2-

W&m

Nm@@ mﬁm ' ﬁi@-’-”'@z@:-# NGy

D) Say3

485 By
cdislisad

(4x%=2) : oaklil] daisd JhoSY dudlil) pulil) @ ddduf (=)

Vi

T ‘ P1 xV1=P1xV2 ¢ ﬁ%ﬁ hiall < z:'ﬁu i)!}"“ 1%)"

W‘J«M dadl Ao | g



: G| Jl‘g.-.ll

Ka;=5.6><10:§ HOOCCOOH@ If(w+HOOCCOO (s0) RN
Ka=5.1x10 HOOCCOO g 2 H'(qy+ OOCCO0% R
Ka=7.5 XIO:: H3P04(aq) 2 Higg+ H2P04'(aq) e
Ka=4.3x107 H. c:)w S H', (@: Iigéfm

K,;=4_sx1o-" HéOsz :) ; H*((:)) N CO;Z'(:;]) gt Sl ana

o desdl AT AW (aat]
th&uﬁlgm.ﬂgﬁ HCOy" 9 HyCO; wdaadt Lijlhay -2
&qu.n waall Gb pSY1 Lajall 5 ¢ culs Jaba 202 &) shuggill (iaaat-3
t HPO,” 5§ H,PO, Osiad 4 A deud Gpinealt of —4

6x% -3 : spetll] 3 ddlid) Gl B i o 2dgeia Ialo i
33.'72KPa-gﬁlﬁwmmgﬁpmﬁdﬁuu&fﬂ@mwm_l
« 10L3KPa= jadl pubiac dic ggad) sipgdt i) oy Luke

e & Gadald)

R YIY i |

_.ww:h,ﬁﬁsﬂqiﬂé,&p;ﬁljm-z
U XN |
T 1

bl GJiall Jo Uit e @l ( NH;) Lisllt 51 qinur3

N2@+3Hz@ = 2NH3@
: daall

ot aeaddll

10



- ubadl sl / pali

2 gkl bk wnad (o ).
U8 vaeall il dslan i biie HCOOH dusiliad Gauns CHICOOH: distgsitt e o
Pl Lo o QU e Basasal gl Ju el S ¢ Lagda U8 (0.1M) JiSilie.

(L

PR z.;“*ﬂ
L\

T lailly (Bl Witiad o Al gt

11



H Y Shialt as ) . CPSIE (L
A 500
ol palall plall bll 426550 —
3 2018-2017 smilyli pladl — gl Al 8 b} & . .:| ™
. | ) oo A |: 3
gmu:myl-.__,.uﬂl,-sgauuﬂﬂﬂeﬁs‘ L _

gyl s gdrgh! Al Hol

; Joit b
1 ooat 0] ol il ¢
Gllaadl g0 JS aals g2 Sl | gl et 05 *:uu'
(Ex3a~di3
i Ji-1
29 ol biea U3 Syt 50 W I

( 351 il 2253 )
1 o 8 ppnd ks 8e -2
?’y~mhﬁjﬁ%ﬁebﬁ~+~wﬂjﬁncﬂ%i¥5mu JEEN.

(il - 2 08U |
plausy Laxie gilss Sy IS o oS cligally cligltly =3

64 Lo - el ola VY g AAS A8

A Y« (s e Lpiand

( Rric=t azile doke ) |
Jonio s ) —l3m - OFF 5 0" 385 iy e e =3
( |
B 1s8 pH Sarsd S A x5 L) ity Lgras Fypeine 2l J omlaal -6
EBB G J

( Jauaatsl ) 121 go « A3

Scanned by CamScanner



A0 8/2017 puih plal = el w6 D wead = pliasd A A) Sl Lgs ladid [
P | %M’\ N : J§d) Jlomtl)/ 3l
pad B2

T (6x1=6) + Wb by il i¥alad g Joall o it i) Slol ¢ )

or

o a2 mol pan gt (COp=44) ond 880 G0 Je oo 2 mol 2o -
46 e il Zap 5 deiual (ya iy R (et 20 (O=16) oY)

70 kPa ool (S5 abiuze) B WD (lﬂOkPa.,qu@;pJ!%a)Aju.ﬁgyah-z
( ol e

i |
st sy St U Lukys DA e -3
4

67 5o

INatICO3s) = N COse + Hz0 + COyyy . Jolih i -4

750 > -
=IH2,Q]"[CQ2‘ 2 30N Lty el SEY i op sl oSy Al

: i =Ly Ayl oy =5
HSO{Jiﬂﬂm\ﬂh“&ﬁéﬂxumtﬁd"sw’ sy Apls o ol

103 yae .....SQ.‘.’.:«- ot

== w 1o5lS 355 -6
10°7 _» 37 @ pH (parnd A Jylase us-.m‘u’ﬁ-“ T .u:
o 2X107 o 1995X 10

A
12002 - ..

s et Aape

Scanned by CamScanner



. » ik 2 - l_'_"l;'-'-'.. ‘
201372017 el dad = ano O Lo . LT A AH S50 ke cacd | 0k

»

""':‘ - . P - - - - . ﬂ"'.‘.. " ’ ; ( )
. T . uﬁjqﬁdlqwgﬁulw ove m' . .“5”50
0‘.—3/ 'd"/% (a3 u,uhﬂ.ﬁ_@_ihaﬂ oj‘;ﬂ_g’q:u
ead - " & 3, - . -
(6’;; thﬁaﬁj%iwjﬂlﬂb‘iﬁqiﬂ tash Joo H 305
Ly
- =a . . - - - » #-2
(24 - ,;)333x1023w295w:#ﬂ)1&‘ydyw“§aﬁqﬂuﬁp.ﬂ
‘Jﬁtﬁ 2
(= o INHyy D U8 s =3
- &"‘ff, Nﬂg}"' 3H1!g)""
7lua-u-t'-a-u_ﬁbw;5‘
H e\t 5 —4
( @_.;- ) w&;j&}ﬁ‘!&i‘ﬁu}%‘)ﬂ--})m“# v
{fad 80ue % - 2z -
[ ) ay # ’ ‘3‘ .B Aav)h‘ 5
Jou3 ] %e i8S 131« B3
| J[OH’]:‘;"3/]0‘2"{’MAJM"”0 In sall G lllo'?th‘—dB
(o ua-a.l,ﬁ.ﬁm},s_,ﬂ £ "'Ijolﬂs.}il:l
: =43 « HA o= .

: up:.iwi)‘)""‘*)“'-'w"“""

3G - : N g S = Lisalt Biclias ()
” - & ;‘
"le;‘hf)-j;:;}( ) Jagazall el ()
= M!h U»-’)‘“'” ji&a-].ﬁf.- muﬂl h:“)’tm se =2
e 2—2’;1,( 9 AL ()
a8 () 33.61, (V)
3

P T ) 20 i - ki, . -

Scanned by CamScanner



22018/2017 4ol gad = a1 5 80 cdiad - ploased 3, HN 3 Lt et | aks
. N A
@!ﬁm el : ol ) el Jlbidl /

PClsgy + heat = PC]J(,)'P Clg(s) s U.“i.ﬁ Jelisl o3
800 ¢ 4 (Cly) a5V e gl 52lyj Say

PCls 3855y ( ) Ul Sha Lap pais ()

119p0 ¢ Mels dybda 460 4L bllasll dpinea =5

pH=9 () (H,0"1=1x10"{ )
pOH=9("") [OH]=1x10°( )

Q A iyt Ao
9%

Scanned by CamScanner



2‘-3[:"*'3‘ mASAY  Caled! il Ml LI

AN el
(3x1=3) b o JS aguaitl e (1)
24 ye t i oot =1

o Rl Bl At 2500 Bia poa Luas el JAD O Adme pat L5023 I ppad Guly

t el o2

PR
in‘h n

9!
G

g
&, R’y
64w-wﬁ5L§ME#WMﬂmMM

(1x3=3) : oot bt il (W)

wiaat ¢ 130 kPa iy 40°C s dpp Ao 15L q_,\a.q JRN aales Gy s oS 13
34, . (STP ) it Hlad Loysy Juiuall e Gl poa

(T4 = Ti=30+273=303"K
e ——
P = 130 kPa
V1’-'-" 15L
_Ty=213K

Q/\}'—;’d f Pl.v dT L= Pz-V:fl‘; ¢ it
,'\ - : g -
() O Box1si303 H013xV4273 ¢ )

e e R U R

Scanned by CamScanner



0} 8224) oy s sy o A dede ladd B i3I AL tale g :
= o ) e 20 et ladd b oo — l

astadl ZAg AL ol 3t

(4x%4=2) ¢ (it y Al ailil] 2ol (Jy Zalill o 505 ) Ul Joaall @ 2 )
11200

..,'..(t--J)_u A ..,..-_.,..,___: = J. s 2 (J)j-ﬁig__“..__ -t~
[H,0%] = [OH] 2
~log[H;0"} 3
[OH]=3~10" 4
5
'~~- :
i | dl_',J -'la.J.:

Scanned by CamScanner



0] 7 ) sladl = ata) e 20l = gl A4, 2 EEid u._ fadd [ ads

220]8/2017 i1 Ji
- % '_ :E'_._:’d_'
g:%%%%! )@aw =11 T LTIl

B eiseal emh sty el gu 585 bl A oo pmy gomiy <1
Mm-ﬁ»mebﬁmww@&éaﬁaﬂ%imm
. ekt 38 Cisad oUF B s

652 + Do (25l Tpih g G e (V) g W Sl Aoy =2

0-0 Jale) s 4308 Loy Ak 48 g Alad & Ueliiad) slgad Siligsa lasteds o
CC g

&0 s8¢ ( BF3 ) cuaasd s D6 ga ( CH5-0-CoHs ) Sl Jil (U3 el 23
1045a

. ool bnan (B0 oy sl 5228 Y

' oS 853 oY

AN
AT

(1!3-3) 750a . ‘-*u “" (m3 )
# D Jelis Keg i) b 3af o il 13
Hany# H30+(,q) + OH (o)
Y e }%’J L [H30°] e JS385 qaual L 50°C $ha dap e 5.76x10™ gl
(1 == Keu=[OH]x|H0"
G =" [Hy0"] = [OH] =X ilbid Jlaall Ay
T % = X=(Basaoty

Ty = =24x10"

.. )

gl el 3y

Scanned by CamScanner



CIASOLT ] ) = oad e R ) = w1 5l el date | g ‘

Eﬁ‘ﬁ?_ﬂ %éff-' : o bAlY Ji3ul]
‘d.xy:gz}—- TG : .,Jgh‘uaipl Jadl oSSl 50! ("-)

250, = 150,40, 20, ,+0,,= 250,

- 50, sQ,

| S IAN 2
AT ’/*fi*
R () ; "f' \ %
. 'ﬁ

||
“—Q:-“JD"C:‘ Ozosolssos (J“}J’s

: assutq—&-ﬂgqvu&mw&*ﬁrdhw%cbﬂ' e

on el Keg fadis s gl 5850 e el oSl 385
(o) JSAN Gl

P sy s eSadly gl olith e IS Amge e 59lS dmyy VI 2
cLoe gl Kegidye gl 385 00 all delid 385

vy Y Srrreerew

BX%=4) 56 J o 0¥ (1

il il 0] >l 2t 51 0 B3an0 AaS 023 o Gl 5K ilgd sl -1

iy 23 2815a 1 M) J9anll J b b LaS
[ Co Pz ’“4:11’ ) I‘ -P,.z= 2P] 3 :\:'_;\idl'kg;_, L
) Vv
V.= 1/ S = gl 2
il - ';._-.-Y? \ ~. ¥ Dh da ol 2o
1 T,=4T; . - =0T
a4 vz
Vo= 4. Vi Vi=_ 2. W il G5y e
8
fﬂ—%— :‘ - _W“%'““

Scanned by CamScanner



W U VL JULIP R R R
d:ﬂ!-‘*%‘ ﬂﬂe’“ﬁ : ctnty 00 K1 Jidl ity

Ton  iadlil] dmgSall @MSI @ gl2¥] pogs b dudbid] Jolgalt sadd 3 uski-2

NgO.;w s ;I}O;(m Ngm"' Ozw s 2N0(g) a"..Jt:i"n Ay
grustnd slally 403y Yl il £k
(LUl sfgad 2155 o ) A g Sy M
VRl olaTy gy @bl s 4ay 83y
(A slgad Qg aladly gl | ( 450D g cystistaty ) | cdlotinad

]
(4x'4=2) 244 Bus ;g Uausd JLoST Adlil] ubbil] 9 adia! ()

Vg-Vz
oo ¢ PXViERxv,

—-— -— an e v~

Scanned by CamScanner



ﬁlaél ﬁ'w&‘* “‘“'m

@x=d)” 128 o ol 65 il @ U Jgaall gyl ﬁ,

aal oyl T . R
Kq=5 .6:«10:: HOOCCOOH 4 & H' gy + HOOCCOO g e
Ka=5.1x10" |  HOOCCOO (g = H'pg+ O0OCCO0 0y LS )
K=7.5x10? H;POyng = H"MJ“' H;PO;5'eq O
Ku=6.2x10" HPOyy = H'y+ HPO)Y :

13 (1) N {ne)) 1 {aq) PR
K.3==4.8.3<10 5 HPO oy = H' (uu'_"f’oa"(x_g_ lt
Ka=4.3x10° HCOypq = H+(,q; +HCOy 1y

= ) e
Kp=4.8x10 HCOs,, & H‘luﬂ-l'col (a) i

CR CE VGO [ROL B R (7 I~ IO 23 |

-,,...1_19.._;.".__,» il paall 8 HCOy 5 HpCOQ: gutnaall Agjlins =2

33,72KPa - L;,all,»!,gﬂ,,ml.!u...sl {gmuuﬂida;ﬂub‘“.“ul.ﬁ‘:}‘m-]
50,2 . 10L.3KPa= afl mhu sio gyo8 slpgll iuzd o Tae
- oadih 8 Lgia of (SUSRY Buay ¢ Gaal

- adTl G il a9 O G Had Jhaah ol eyt il

s Adle gl Ao dte (5 33; 34 o 2o -2

DS BRd pliy o rlogh jady sl

33,a . paadl Epdiaie JBI Bl ihal dap Oy gab el 1 i
: 10 5D ol e 3 ( NH) Ys¥t 5 can-3

Ny +3Ha = ZNHyg

- gl of Lipall gt oladl B b0 sLasil dadsy Y S0yt Saasd
Alla ) ok AN Jing 55 pLES b 255 (AN Jalonll S5 dasm 13 ¢ Agtitdigl Tage o 2yt
780 . aiSD 136 5dla a Oy o S aay Sayn o9

10

Scanned by CamScanner



.i:'-}h”;!_l_? J . M‘__(A-IJ s .”‘ -y ileS ¥ ; .‘J! Y '...‘!Q! s

.
g

aqdadl mass ot G

131, i ot wial .

, [H:0"}sufhiCOOTmbdnids M
(6X%=3) t fhadl Jgaadl Jasi

.‘.‘ =g .. U‘l‘_:‘f? ey R =
iz B B DR .t '{-, ,‘___"-"_ Tha i i S

e — -—--.— -.-WMQ...-‘- -—‘Ah. R L

Scanned by CamScanner



( i (11) (3 ) gl adga
sl
R ] bt g 2 g
22017 [ 2016 audslh aladl ~ A dpuall 3500 4pled Glaal

s OBl s Gl alall = e S Chuall plLasll ;) Jlaal

(/ N\ (3093 20 ) hasgungh el : gl
\__/ ol gt

(4% =% % 6 ): dwdlid] il b} 30 JS dtds Ja (S ,u-.ll pllacal! gl gl S ( 1)

————————— ) - sty g3l plest chapy Sl umfmuc@.‘wm Jalat -1
il clf sie Gty Lkl dda dags ga Ly Lol S ca Ligns S pas quaddisy -2

——————— ===) L Agasy
AL cla ) Adygads dillad Sa gdlly (Aall SN ol o8 ASglur (B ilidy U SN -3

__________ ) - el Gy B ksl B cay

£85a S Ao liiall Shgall Gl padiiph Al Jolil Ao uuli ¢ 5 hadt Ao il 3ic —4
c Adg)eal) Alasst) Alslaall B Sabe JS alal cpall ae gl o Y

---------- )
- il clipal Gegasethe) o 58 g A aligd of alysal -5

---------- )

—————————— ) - asRasue QuilSs LuSeie Gl ZU0Y e Aida dm diday B Jelint-6

(1)



(40 daduatl )

22017/2016 (oo it plall abal 42 () ol phaasSh Bl 381 ne 20 5 S50 Ayt ctaat ] 25
o : 481 Jiaadl ol

(5=1x5):dudlilf Soll 30 US S5 ook dasiiaall Atk I JAALY gl G (V) S0 3

syl Ghiall ool Jit g5t BN Sugia aie G 6<y AD Shall daje -1
273K () 273°C ()
-20 °C ( ) - 2173 °C( )

621 K i day sic aplygll 5IE e 685L Lpaaa dd3ae 355 Lgugtad A1 aigad 2o =2
(R= 8.31 kPa.L/mol.K oy L ) : sk 1.89x10° kPa ;& hiig

250.8mol () 155.7mot ()
621mot ( ) 432.3mol ( )

: 08 0.2 gsbuy CaCO04y=2Calyg + COg i Ml & Fial) Joiall oyt oyt duh cuts 13) —3

@bl oyl osal) Solidh Ay () Sl a8 gl Jelisli doye ()
5 ot G 30 [CO,Y 5u85 () 0.2 gsbeu oY 23 [CO,] 585 ()

NH  aq + HiOy & NHyg + Hy0%q © 2 Soliah 3~ -4

gl — Sealgy paa dley slalh (1) posisall oS! (3ilya aam st ()

coudtelsladl diu () Ll Zidpa 320 aguigpangd oS ()

gbens b anniasgd GaslS B 0.2 M) 2585 Guiand golal chaids asal Jolas ~5
: gobeas Jolall (PH ) Aunasaugdl ot M (9.86 X107 M)

10 ( ) 3 ()
5x107° () 9.86 ( )

9%

T )
S

()



( 3B dadal )
$2017/2016 (ot ) pladl L alal) pdo U cdual) — ploasdli Bobad | 2 o8 Qs ol 3 A0 4ikg fadal £ S

: gt sl

(6=1x6) (asds Mparbiv Loy dudlidf Gashandf § Sl (§ bt Sof ( )

.+ QAlSly dithall §al) 4oy pa ~——mmmm oaudklid SAY Clogeand LS padt ALY Dogia —1

o Basaeall GliGall a6 ——————mm O gD & o (A2 ) (A Bsanad clljad) s -2

- el dgjag Jhaal Ga g Bl ud Gie Guaeas B Ga 3 ( 2)
SN Ustae 1955 Kogm0E ) 25000 cHOlizh aa§ o) cull o ppadh oS 13 —3

[Nz] (B P
b st
o e Tigal) o B350 Gasad Ltakh dapall -4

[ H307] assiained cuesils 385 0684(3.7) q_eu(pﬂ)q:mm oo Lo A3 ol Jgla -5
@by dolaal Vi (
Al pK, Aad o8 WS Cigaiall (aaadl 348 da3 -6
Oaghl] on a5 259 i) Byhsald uldil gl Ot (@20 ') GalS adS) ( o0 )

(4% =%x6) : bl 00 JS (J dasanall oo §ybeadl Gulslil]
( ) . alabua¥t o U 45,8 B3 gt Za0aE 40 {as -1
Cilapuat L8 all ABY hussio cicbisdy sl paa cibd 2o Lithal Sl Ly ciclis 13 -2
« ) . St
( ) (1 L) cosbuny Lyl g B8 i Ml SR cpa salsll Jaull aaa ~3
( ) . el plEIN B da g said 2o GV cuti Aad 4% -4

- aelillly alaadll gy ol —desiy ) asele s Tl Tag) olissy (NO,™ , NOy™ ) Ut 3l -5
( )

( ) 4 e ldlen pH Gl o el By -6

(
.

10%

1

(3)



(Andsh dadiall)
$2017/2016 (s ) plall alalf j20 A1 Chual — pluastl) Fobad I 8 Aguad al § il LS ¢aal f s

(4239 32 ) Somsmmmmglil] dliuedl : (i)

Lodialf Blhardh gt O 2]

el | ¢ fnatd|

(3=1%x2): oot bos S5y agaill b ( 1)

pabuallt 45,85 -1
wassishd Gaaa -2

(ctinn) @ el duilaaSl] il alatly chislp] (inge Caueles Condds adad ol U Jis ()

o ot —aidiie g A B0 cuaa 10350 1otu sl By -

(4)



( Lsalid Laidealt )
2201712016 (ot 0 pladl alell e N Chaalt — ploasl) Falal Y Lasad i 5 200 AilgS el £ als

Gl it 50
(o 3 )~ dndiid] Uisalf Jo (2 )

SRGE (T2 L) as 55Ty« (81 KRa ) s cind s Jib 44 (1.5 L ) st 51
T3L) hapa iy #U) Y Gl 553 5 43 ¢ (162 kP ) bz ot

“
. M_»Z.,J.a Ciga aie oY) Faa JR0S Jakutal et
N
pdadals ) 483
v ~&
-
A‘r'r\ -
: - !d!

(5)



( Lsiliat dadealt )
£2017/2016 (ol ool alelf s (RN Clualh — pliasS Skl LN Lpuad jalh 350 Ales olatial At

: Sl Jlastl
(3=1%x2) oulat laouds Yordai oo U S ( 1)

.@MLMSMMSIMS&B?MUJ:M&I

(i ): o lhd ] sl et (g il o] ks 3 oS ¢ )

4,08 / ol Al cpa s dnpit Abls NS lagusl [ Sipa pobaci | JOUES it Yp i
HAss b askuai f &mm@aimummaw/demaumamfyw

L psbatll &, 883

i




(Anslealt dadial )
£2017/2016 (b pill plall alel) jle  SOH chaall — plaasSt 3abal ) Daned jalt 3 500 Ly cladal f 2l

Silod] JBeed! 3400

(a3 ) —: aadlad) Alialf Jo ()

%J&Jq”ﬂ‘M‘&M(SL)MA}EJ&M%&.%M«%&W
280, + Oy —— 2804 DN G G iga e
cuigh Jo (0.4.,0.2 0.3 )80, Oy 80; G I cisa 330 oIS Y1 sy
.dﬂa:\bqﬁ ( Kq)dj’ﬂh:gh"wguﬂ

1PN |

()



(42420 Zadualt )
$2017/2016 (poh 31 plall alall e T2 Cualh — ploasll Gabad ) O Ll 5 200 ity clasal F ads

1=
(3=1%x%2) : oliles JSjaguitile (1)
t gt A -1

d Lusal) i edlelish -2

(2=%x4) :lill aliSoll 5o JSI GabiaSl] Ll o asil] oS ()

e et e bl il S A o}

Sy sty paed) (hea

H,PO, —

sl Laan

-
Her g

@)



( Aol daiall )
22017/2016 1 d sladl il e U il = pliaiSlf Sakal ) S Al jalt 3 5dl) A ladad f £l

g K Jfgad gl

(a3 )+ dwlilf Al s (2)

sobens 4 posisssae) 5S35 (0T8N M gl gl (oas i Is.
.‘W ; Laid

a3}

: dudals ) 43
: >
o e e ettt e e e e . P S . A e A A A S A D A e e e e e e e e . e B A e e
i e e s A A e et e — ———— —_— e VO
e e e e e ot o o i e e o Ao e 0 A A o S i s S8 s S e e e e ettt
e e e et e 1 e e A . . Ko . . o P P e B B o S Y . S P . P S S o . T T Y, e 2 B Sk S o o o e e Y P A e
L et e e e e e T ——
.S 2}
4

ot T Mt s e B e ] D WS i M Sk (et Bl S Bl Al b A PP YT P P . o e e e e e . . S, e . e A, e e e . oy B T G P by ki S T —— ——

e S o T T - G S et e e e e e e e e g o P P B —— " —— - — —— — - " o —— T PV S Wi ———————— . ‘o —

———— —— ——— —————— — " ft Vi b oy e — — — — —— ——— " ST T— f— "} ———— —— —— — T . b St A ‘o e s

{9)



( ipdladt dadiali)

22017/2016 o) Sladi ainlt sde I Chalf — plpal Bokal |3 g8) gt 50 300 gt el / 05

(3=1%X2) + 1 ki) o « bl cadlal] o0 JS f crany of i fike (1)

B A ploy (B dadng S0 ol Sty molen sttt -1

(3=%%6) : (il Jgaadl JoS| ()

R . [OH H,0’ ilalt
( ke - g5 ) PH [OH'] [H;07] (il Jglanall
————————— “l;'i:—-:_-;{‘__ﬂ%":“"-“-"- 2.4x10°° M A
—————————— 8.037 | -=—-——————= | ————————- B

(10)




(e Lo dadeall )

22017/2016 It plal) alelt plo O wdiall — plyaylt Salad | o3 Aead palf B0 Aigd latlal £ 203

s batd] Il il

(2="2x4): Jibill gusdl P oy 5agd () 99utd] wmnibint o (ioty igtiad] 3o 5] ()

—_—

l

l

|

101.3 KPa 273 K

. .
() send b (1) 2send o
| ,
R T F SN FGREATEG | I i) asigali ¢ s3tal dialy ¥ 433t
PV =K 2 Jwtmqéﬂgs",ﬂwawo{
|
Gl STP Al A panall il
PIVI/T1=P2VZ/T2 3 ‘
el \
4 sy CugstEs Luudaly N Al

|
;[ Adlgde An A Aoy i clawn Iga

Aagfline Sl b A0

cee (Bhailly 7 tadlly Uilies qubl e ALult i)

(11)



(Aaia (11) 20ty g g

L-«-.-w gsﬂ ul
Fhmmmdadl gl el f aap gl

¢ 2017 [ 2016 (uudsah pladt - orto¥) Loualt S0 Ly 3 laal
&9 Glelu t sl g.ml-,,aeg,mumnpu.qsn:wmw

Q (93420 ) Guegubpd| alieaf : ¥4
: Jadt o e

(4"’=""¥€)=@Wlal4wlm&quauwl.,.ul § o i S ( §
)?‘t 1 y pdaal! gi gl oS (1)

1700 (W) ian) ~¢wﬁ=¢qmmwﬁmmwme&qwﬂ-l
Matﬁmoﬂﬂem%aﬁﬁeuﬁwwahﬂwmwm-z

29pe ( Shli st c B dagy
mﬂehu»m%!&eqﬁbﬁmmaﬁucp%@mgmm-a
41 Lo (dad jaN) - Qe Gy b Bdal 2l e,

&dyﬁwmwa&vebﬁw&lﬂ&wm‘bb-hi-.;ad-.ﬁah-4
T2um (R5SH b 0,530 -meu@mas?wam“@.mm

10400 (Mﬁsﬁ)-w%ﬂs_-\?‘ww’&l& U8 o cliglt of eyl -5

PIHUN S0 St id ol B ple liin o Sitay ¢l Jelsi-6
113000 (shall (130 cylal)

(1)

Scanned by CamScanner



( 4D dadialt ) .
p2017/2016 (pd il plall palell S5 (RN chuall — phyasSll 3kad 108 pcel po8 3 500 "!‘EM_&E

[ iwila ¥l gag ] s Jihaadl pyta

(5=1x5): uulm.ussm_mmsmau L] egdll (§ (V) dadla pad

29 0 il jhall gl 63 Ligadi THGD Dugie Wais (9% AN Ball day -1
273K () 273°% ( )
-20°C ( ) -273° (V)

621 K iip Lay3 2 pyabgl) 12 0a 685L Lpara Lijae 5 tguaind (3l @ilpall 2 -2

3900 (R~ 8.31 kPa.l/mol.K ofy ik ) : qubuy 1.89x10° kPa i ki

250.8mot (V) 155.7mol ()
62imol ( ) 432.3mot ( )
t M 0.2 gsuy CaCOy472Ca0y,) + COyg) 1 Nl (i jiall JoUal iy il dah cuils 13} =3
7500
@Ol o sl puatal) Jolith dgpu () el e sl g aplad et depur ()
5 oo BV 2ic [CO5] 55 () 0.2 goha Y 2 [CO 385 (V)
1060 NH“M + HzO(;) = NH;(‘) + H3°+(.q) : q.ltil\ Jetial Q'l -4
Gt = Losbgy aas Bl sl () pastsal! st Bl aam Lisdll ()
a3l sl Wy (V) slall Lillya 508 pgslgyugl Gotls ()

gbear 4 pnia;ugl QoS G (0.2 M) 685 Gl golad i Gaaal dglae -5
mw(pﬂ)mmu&iuﬁ (986 x107'M)

Scanned by CamScanner



(LD Lasal )
(201712016 - 2 lal paiah o2 N =yl el ) 1 A 48 200 gl o ) i

[ aila | gaged J ¢ gl J i
(6=1x6) s Uhsuchis Lo aallil) ayland g Jall § culblohd Sof (1)

15 (o mmwwemwmuw‘mumw 1
A Sasasall el s (geloy il I 4 (12 ) o Fasnsad Syl a6 -2

46 o  syalt dayty kel e ke BN Qaki o cupuast S 04 S8 ( 2)
Sl Wstae o8 Kogm m‘"]“{;’}, o LN ool salf oG it (o D OiS 1Y -3
Y40 . Ny + Mgt INHygy (h (as)
10 . HCIO, Zipall & diplsh acad dplaeish disal) -4
[ HyO'] assisased CuoslS 355 3 982(3.7) ypbasd ( PH ) sy ool Ll 4 (1l Jglaa =5
12000 .. . 199X 10" M gyl Jolaalt iin A
128 e Ao\ R a1 pK, Lef ot Lals el Gasad) 4 5 =6
Ol g lnd 5 25y « daaaall Bbundl QuiL] et §R1 Dbt (B ) &S S ()
(4% =%x6) ¢ qorld oo JS f Bapieail] sud Blaall Gaslilf
15 e ( Aassa) . phabuc¥y ol 25 g5 Lugah Attt L,ieh Lpash -1 .
awﬁsﬂﬁmw&%yhﬂ*ﬁlﬁﬁmwi&paﬁnlﬂﬁ}~2 i
20 e ( lassa) . ?
380 (M) (1L) csben ol g BN S 00 RD G salgl Jaal) poa -3
80 o (lapus) - QAU Sl dag ks 336 G Cult Lo 405 -4
. 20gilly ialaadld gy ) —nciy s asie wen Wliia Lo oless (NO;™ , NO3T ) b a5t -5
1030 ( L )
134 oo (apsa) . fap Lok Linam pH Gl 3 il Sins ~6

Scanned by CamScanner



( A Ladeal )
22017/2016 (ool 0 ptall oty (AN Choall — pLoagcll Slad o8 U1 Agend po8 8 50N Ly Gl it

L il ¥ 20 gt ] LT T By S— T Y ST
. Gl ) asl] pasd 38 e}
: adldd] IRl
(3=1%x2): ohilas JSyagailile (1)
t paluath dyylts 1
® O
S A8 o p of
64 e @ slad¥l 8 441
® @ : oagin) plaea =2
98 (40 . Jlall H* . o oS, dat} sl 2a3 LS

(ctian) : e slh dnibeeusl) Gifalall Gise] gs (ol (oats Malad ods U Jlo ()
| i TS 104 e L8 By -

o 2eudl . 4 Ls LSS | 2
M‘ 4 @Aﬁ.wlds&_.l_ |
\p\oﬁ\)\ @HO + H,00= H,0% 00 + OH ...
BT 5 7 Ny
Y e
%;i’ 4 o A B LSS
[P - / ‘/O&IV,‘;?!?')?I

Scanned by CamScanner



2201712016 (-0 plall alalf jte | chual) = plaasl) B3l L o5 Laad B 200 Adgd patal f pAS

( awila ¥l ,a;,g‘:;,j: : el (Jiputd| g4l
((lap 3 )= wdladl dladf Jo (2)

st B 4 (1.2 L) dea 3150 (81 kPa)MmMyn_}wq(l.SL)m;u}
t(3L)&apqquﬂm&nﬂﬁ‘mt(lﬂkpa)mm

il daj cipd 20 o LYY 130 Sabs dehial uaalh

1

s daaaly ) L83t
@ Py=P xV1 /V;
;| aggusl

(D) oot fond 53 (i) = 8111.5/3 = 40.5 kPa
(D) consill et 5020 (P ) = 162x1.2/3 =64.8 kPa
@ sad syl b U Baall (Pr)= Pe + Poz

®

- 40.5 + 64.8= 105.3 kPa _

Scanned by CamScanner



{ Aansliadt daiall )
2201712016 (ol slal) o alalf e SR haall — eLias Solad ) Dol 3200 Lyt adal &5

( dmiba ¥l gl g ] : ol o1 gl \
(3=1%x2) :Coudes laals ki (i 4 Jis ( 1)
19, MY Laskdindd) Salah ABali Y 55 slaa o bl sic~]

9 S .

o\ o | H | | L
. M,«{ e\-:/p\ e ohldial bl edd J.A,t;n Aihiah ) Boad (340 Med) Bdidal 63, adaty
Y s i

106 e - out By aaat Hy0 slad g s HY tuagsaned! cisslS Jelis -2
g (T} asauss costs o Uk cumaisgl 001! - SY1 G 05 oty #1150
b q,,_,‘*a:\;\sv)'qz\a{(_&tpd H  + H,0 H,0°
et )

29 \"
(_)‘V}/'Q 53_4.\2 ( u‘-‘a».)-‘) Jelaad (A ol bt | o et (300 Al bl | Bk o J“Si (w)

L_)B../dcm33&&ﬁ|hﬁ&ulhﬂhn5u@di/yyfmm/dpmum‘bﬁw
Fa pd adas | dﬁlﬁllﬂhg&&‘%%&uu@/dﬁ\hu&;ﬂ@/ﬂhﬂﬂl

=

Scanned by CamScanner



[ ¥l gaga ] : palpl! Jideadf pgld
(ctan3)-: il alldf Ja ()

Rapd iy upSH apat] BIG (30800 ( SL) dana sl0y (b cinaasT o cagpsh peasl (28 Jotls

280y + Oy ==21280y, 0D Y Cua Liga S
oy Uh (0:4 0.2: 0.3 )_,ASO, Oy 8O; g J8 allpe s IS SN aicy
75 (sa g Bl ol B ( Kog ) ali¥t @ull Lo cacal
\di
Z@Uu\_Jb (‘\ﬁo)d Mchr’c" S daualy ) Attt
Ay aie 80, 85 o ae O; 584 QY sie 8O; 485

/(_D/
ALt [SOJ = 0.4 /5= 0.08M | [0]=0.2/5-0.04M | [SO)]=0.3/5=0.06M

& ® S

(X) K- is04 /02" 104 a5tall Jolish o A Jab ougith bt

: Qoo Al B G e gotedlly cOleliad 3855 oo sanpndl

Ko = (0.66 ¥ /(0.08 ) x (0.04 )-14.06

)

Scanned by CamScanner




i
|
|

L el ¥ 2 j : oo k] Jibeall

(3=1%X2) : i les JS) agili o (1)

, j_!J 3 & 9 -* . . g ;

108 ue (2= Yx4d) &l GlSulf 9o JSI dadlpauSl] Qasaall §) gusill waiS] ( o)

Syl Al Tl Sl gl
HE Sypslhy i) aes
H,PO, % ez sV Al e
Biag s riugh cyinca

Scanned by CamScanner



£2017/2016 (st i) ptall el j2e T Chuall e pliasll Sl 3301 Rasad 50} 8 200 KAgS aTial £ S

( ila il g } ] Jfhestt/ a4
(wlap3 ) : il dld) Ja ()

ol 5 porla i) CS 355 0-18) M 0ty gl golad A s
1320 ' orle dos

1a)

@ CH,CI COOH oy + H,0, <—=> CH,Cl COO"

/N . [H30][CHZCe €00]
Qs‘.-) Ka [CHzcecoom @ SFUD 1l Ka Lol o e
V L{a_u—B

. 0.164 M = 0.18 ~ 1.58 x 107 = sy Gaaall 38l

[H30"] = [HCH,CL COOT] = 1.58 x 1072 M

" &’ ﬂ‘
1 52 xi0? = (158x10-2)X(1.58x10-2) _ Ka s R
: 0.164 creall Ka ol
— i ) N

(D

Scanned by CamScanner




E'«-ﬂeiﬂ Taga j : itbead] J sl

(3= 1%X2) : 1 bl po « il alal] o JS § by o g e ()

2900 eﬁuﬂaqihmwwuh-ziﬁuuﬁlﬂ 1
~

At ,!,o\, P\Jd\—x)‘ﬂ-’h-/’h A (’@) /\:9} _
C“—'P)CD Aales 59 s o
Q)y‘v\-PX\

o JE U {8y 31330 Ehasbiatl laes sat N

(3="%%6) :_Jull dgapll Jas) ()

[OH] H;07] el Jslaalt
4.16x107° M | 2.4x10°°M A
| 1.09x] 0°M | 9.17x107°M B

Scanned by CamScanner



Y
£201712016 gl ) il 120 380 ) L el 180 Rl 15 280 Bt il [ 3 \
L Gl dl Zagau } gabealf Jiputl} /g

(2="%x4): Sl 3yl § aady gy ch el wurbia bo (ut) 2paadf 3o bl ()

(=) Ayt b () 2t pt

U EYIG R g | S oA B
34,0

PV=K 2 Jm““q’ﬁ?qﬂ‘dﬂwb‘ 1
1700

- SR STP Lyulikh Lo ganal i
1V1/Ti=P,V, [T, 3| 46 ody| 4
101.3 KPa 4273 K 4 | 23 o Smoa Ly b ddag | 2
Libpde iy (b Aepny Jo claguan dSpa
Lasitnn luan (b 28| 5

s (lilly Cu‘i Vailiad ‘l"!‘m & Al gl

(12)

Scanned by CamScanner



((Claka (8) A5 Aui) SRS AR

ol sl | 8139 i
pédad! plial]  gldl] ava gt

82016 / 2015 (pmashsll aladl — I8 il uaadl) Ll — AN Apaahyal) 5580 olasel
&ug sl gl sl de AU Chiall slpal ¢ auball Lol

]
]
]

1
i
|
|
i
1
i
]
n
Il
]
]
]
1
1
H
1
|
o
1]
i
I
I
]
it
]
]
il
I
]
i
il
]
]
]
i
f
|

|

I

I

l

1

i
]
R
il
]
i
|
i
Il
Il
I

433 ( 285 s girod] il i
(LLI1g J§SH malbid] es giagl pdfa] 36 i

in'd'jnﬂ'
(1=1%5) : ool Wiaali Lot dadlid] ol (G iyl Shof ( 1)

RS SO Lglue daza ooy A& a (4 L) Jo hidall diclina ol ddlaal) 3lal 4o aild aic -1

o) i 138 (300°K ) Bba 4asas (100 KPa) Joiuas il aSaa Mgd oU) (B olggll a das -2
. KPa...errannen. e Ylia ol (600 °K)

[NH3)?

“[N2) [H2]3 38 Al Mol s oYt culd oo et ols 131 -3

JoME Aslas G Ko =

............................................................................ ‘!QM‘

evermsevopsil 8 elall 38halt paaadt M (el ~aihig p oyl ks ~4

.................... 4 pK, dad o< LalS Cigall aeall il slayi -5



(T=1%x7): .,.m..bus.;..;squ.;a.;m,uulg,uuigm-wlwﬂi(‘)
S dyats Skuad it s N, Ainah 5 g o T G A o R S sy =1
{ JS gl ) 29,a

by yangll galany as JSUD Y SIS S @wum.wm.wm»dwah -2
{ Lot Jaghuiall eifls G gilh ) 50 e . Bdal) AgSall G AppiaR Rgiaill geans

oy 35Tl SO o Rgalih g ol N ST 1520
( Apuls b cdels ) T0wa N

ooh o gshoe S LeARial sloah A3 g b ( unsh JoUSH dopr kS ¢ o a4 =5
( i g ol ) 7200 - Laisad dassh Litasd b 5o U8 plal Clpal 35 (e

sWJyj\JaUl ) "“’J.M‘W:Mﬁwwwam-s
( K.,Mhubwb ) 11400
@WW&‘@MWHWpﬂgn@@WW‘BJ‘M -

{ Qﬂﬁ.‘i} ) 12108 o 4 guirgi g0
RN TY AL



(Al Aadualt )
22016 / 2015 ol sladl = be SN Chuall = plaasth 5 LGN 5380 pAatef | 205
(9 =1% % 6 ) : idladl Joall (o0 S JoSI (oubdl Ll dyla ul ekl coman ) Ot ( V) 0306 30 ()
TR jhall (gelud Y Ll Bl bisia Waie s AN Sl das -1
273°K () 273°C ( )
0°C ( ) ~273°C ()

0, J& o (@iay AT sl ¢ (101.3 KPa) diua aic (IL ) 4apa N; & o (asing £l -2
:00$ (1L ) Aana £l B tea Laghld 23 ¢ 101.3 KPa ) ki 3ie (1L ) dara

(202.6KPa),‘,JleMJ(1L)“,.\SI|ﬁaJl( ) (101.3 KPa ) st ially ( 1L ) A0 aaali ()
(202.6KPa)(‘,.\san(2L)gmepﬂ( ) (101.3KPa)glﬂle(2L)qlsn&a.\\( )

e ol dopu e M Y A e 3] -3

Joliall Bjina 5oka L} () bl dagsdaus ()
Japlinn A &y sale ddlaf () el jsisiy ()

: 0.2 @y CaCOss 7 CaOg + COxg 1 Gl Joliill oyl cull dad s 13 -4

uhall o sl kel Jolith dopu () Sl o sl gl Sl Aoy ()

5 (ol CPY1 3 [CORl 3655 () 02 sbuy eyt s [COa 582 ()

sh 4B yall Sl (b HCE+ H20 = CF & H3OF AUl Joliill g 9l — 0ddg a0 p g iuss - 5
CEN ) HO' ( )

HCi. (- H:0 ( )

O 4 s 50 g8 25 °C sis duglB 4N el i —6
pH=9 ( ) [H:O'] = 1x105( )
( W pOH=10 ( ) [OH] = 1x10%( )

14 i




(AN dadalt )

5 2016 / 2015 ol plall = e Y Chiall = sloasl 3 AN 5300 Slalel | aul3

B : k] JIgaadl
(7 =1 %7 dadd] Galyhaad] 3 JS ads Jud (§l (guondand] pllaaal g ot Cpmmt g ot S ( )

oD Laap daraalt ol sie QAN Aallaall AT Ao ae Lagh bl e dima d3aS paa caulisy -1

( )

ol ) g pe JSUD Y QP 336 o dasldd IS Tanal) 09 ¢ Bl Aapag paadl bl s -2
( ) il Lpgal) el Lgjall Rygiuall gpana

b TS L Dy ¢ (any Lty sy Latic 7ifel Cssilp S of o cillujadly sl bt -3
( ) Jgaal) 2lasy)

L 9235 o JS U (ra ATl slsall aaalicd ¥ Eupay JaSS Ja aaly olad) (B Gisad dflasS ol -4
( ) » 3l B Alctizall sgalt (oSl yary s

ol ) gohsa OS Aeial slaall s g Tl (et SOl Ao caulii ¢ Bt days bl 2 -5
( ) . A gsal Aulaasst Astaall B Baba S alal cilgall a8 (Gobons

- elall b iy i) Slioatly assis gl SlisdlS (S5 qpd Jala -6
( )
PH Aanasned ol Lol b sl s astns PH (54 8 00 diada Lypiae o ol Galaal -7
( ) - . hdh i gi (53 bagll



(dashslt dadualt )
22016 / 2015 (il aladl = Jbe  SUN Cheal) — pliassh 2 AN 3580 Cladel | A0

bl ot 1 (o (U y S Gl Byt el |y G| et ( Hidad ) el aiS) ( )
(7=1%7): ohiloo JS G Uadll §ylsal

() . el Aoy kil Lig g 350 RN Gl g (s3N JAN s el 9 -1
( ) (112 L) cfsbosy Lokl Cig Y e Sl SR (oo J3a Cea paa =2

( ) 2552 6 % 107 (Goluw sk Cig B L a0 J9a 1 (A Bismpal) cillsjalt 053

 Aastilly AloUtal) afpal JuS15 s O iay (puae JBUSS ( Salipal (lassh Y Alls Sipta N -4
( )

SV el Lo ol (2 ) (@obew Aifall COSUTN maY (gshall Joliill Kog oV cyll dad clls 1Y -5
( ) (0.5) obud (el ks

by OS38 ppad) i A e ) elbe) o 8508 L Al Boladl b (ars! psgde Cauws (asdi -6

( ) . Al e ae Lnadlad
() Ui 445 s el (B Gt Aoint gl sl G collall g -7




((Asaldl daiaall )
22016 / 2015  uhall sladt = de (JEY Chall = sliasth ‘@hﬂ 340 ladal / a5

FEQRTE 44 4yl uuu mzl il

W

u.lh.ll u.g,!l «.Ihll du!l ;-Q 5 |

Sewras =

: kel | (J |
(4=2%2): ohlis g3 Jlo (1)
Al et cilalaet Al Clelind O gily ol Qg blally Jhadh silua Jaay-1

- biudall 3oy (VY aunes pdl Y Nog + Oz —— 2NOgg S 55al Joliald ids -2
(3=1% %2 ): seabdlf o ¢ dudbid] il § aay of pigdd ke ( o)
Adikal 3t dajg eUY) aaa Sipdy Clasadl 35 Bl 30 (e W dabial -1
------------ - —————— e - e Y T+
------------------------------------------- ——- ——— gl
- 25°C 3ie Al oLl ) (55l8 Jslae Al o [ H3O'] petiesgd Ol B -2
- S e : a3

P e ~ tpal

(4=4x1): il diadl Ja (z)
slosll A duiial Lo et . 37 °C Siha days LB1(3 L) 4ena sloy o3 CHy clisall & 0a (2 g ) Jaf
(R=8.31 LKPa/mol.’K , Mwt{CH:)=16g/mol clide ). M & st of Gy

]




( Ausbuad) dndea )
22016 / 2015 bl sladl =l 0 Chuall = olaasth 8 Hulth 5380 cadal | Al3

; Sl ) JVguad)

(3=1%%2): okibee JSaguailite (1)

--------- e - et g B -1
---------- e ] i)

— A T Y—— ————

(4=1%4): Jll Jgaall § Fisk &islil 6ag wemsdr i Loo il J5 O il ( &)

&ijlill 9
me\@leahﬁj
(e = gih)

CAIESY REYY

(4=4x1): il il Jo ()
Liga s days By Gl sl E3E 00081 (5 L) daaa slg (b CaeasY g CupsS spaas] 0 Jolis
2803 + Ogp 2 2803y P Y Gaa
Gl e dse (0.4 ¢ 0.2 ¢ 0.3 )b SOz <02 «805 (e JS Sllpe 228 OIS Y iy
l'i:q;._i.uum.a.gs ( Keq ) UM <l Lo

I
ey
g ¥ _-.I i
————— T " ————— f— ————— - - - —— *.'l:h:b ——————— . . e e e e S S e b e b S S i S S S e
=




((Aasdaall dadialt )
22016 / 2015 bl sladt = L2c U chiall = ploasth 6 AGEY 5350 ladal | auld
: k] Jfguadl
(4=2x2): oo JSI Jbs (7).
o ARlhal) 3 hadl Ay 3L) A aSas Wgd o] Gha (Ao agiaa 1B dad Sy -1

(Slapn5) :wadl] oo el @d JU) gpad] Jobiad] gigal ( o)

Ce + HzOq +3)a 2 CO @+ Hyy

dagouall Loy —a Sl
____________ (A3 Y = gl ogn) oSt sl Ol U o bk sa5 i
------------ (S8 = = agn) | st st O g e Blad dap8 50 i
____________ (A g8 i) | Keg ¥l Aad o sl s, diba) i
------------ ( Ay - g5 - dap) Jeliall dspu (Ao G gusl cugify Gads S
e ( Sy - Ja - ap) JOUEN Jadis A8 o §dae Bake dbLsf S

(2=% x 4 ):basash! pablidl dhaiyd Gaadd dudlidl il ol ilidhadly wiladioally bisadiss (Jiid] dalaidf JaS] ( 7 )
PIxV1 P2XV2 =1 .. ) 1
- e AMEG O ¢ Byl gla Ol |

P]XVI'_'PZXVZ ’




(Asalsl dabial )
22016 / 2015 bl plall = e S8 Cieall = ploastl 5 Ao 3500 pladal [ als

gt bad] Jlgal
- — (3=1%x2): ohiles JSiagailile (1)

(4=1%4) : Dulid ot JI) Joapdl (§ Gl pbd) JoS] (o)

AFve Ty £ 2 I ey oo “-’c‘,‘: _: e "x{'}' N e i _:7 '
Sl Al e wa ol galE S

H;PO;

dly jol&l) (caea

AC(OH)3

(4=4x1): dulladlalbdd| Ja ()

Oa S uaf cigthall . 25 °C 3ha days de 9 (Gl A pOH gamaSo gl ol Aol ke Jplas
PH awnd o ¢ [OF ] auSuud ost 385 ¢ [H3Oassisused OeSl 355
- all S5 aa § Jalatia of (4588 of cana Jlaall o

15
— ——— T — —— i — — — ———— -Il: —T — w— T —— N S " S e S " ——— —— - —




[ i (N ) B Al )  eaggSdl g2
de sudl 83138
poladl plall gudil wup gl
p 2016 /2015 mualll alall = Joi puabpall Juanilh 44 = LGN dpualyil Gl laial
Susobielu: il jle U Lieall slogasll 2 syl Jlpead

2
40326 v dguiaady )
081 Gl s g ol 38 st

: JOI Jipanll
(151 % 1) : Loads Uiy bos Gudlil} Jopll G by} o ( 1)

°. '.¢hﬁu-w&a J& e {4 L) o doiaall Uisliae oi ADhadt 5t Layd S\ 6 -1

of} Sl 134 (300°K ) Sba Layds (100 KPa) Jaiud G o Nb sl B ologd) o dpaS =2
34 08 . KPa__200 puey W4eia 4 (600 'K)

NH3)?

DU At g6 K = T gn Al ko sa Gl o i S T <3
AT g ,
N i
C%’\’/“‘J QJ\#U”J‘J) Moa.  Noim s 3Hys = 2NHun b Rt
o vy el .

1030a _HO° & al Gihall yaaadt O (68 —GdQg y 431 e -4




prees I‘a Eovd
: — = r =

—_ T waem v o gy
= -t > . e
— T ——

s K N T em Al T e el -
r-By dﬁ"“"ﬁﬂ'uu“ R S N s a&‘v -

-~y =

Y -f :
D A el Al T a0 B e Y

o - b N
. L -u Hw
¥ Par o R

LVZK €Fs - ¢
AV - - - -— g w - " 3 *
et SO~ LT RTT A amws L gt 3
Y2E4F L, : 32 3
- o ek e | i van &R A amanlx Qo A et
h!: m;;ﬂ‘-" ~-*- e — w-,—-;,‘ﬂ«a -_;
I add N T d...g:' > k 2 i I +
o :._ Y e ?‘.3 W W0 N,
!v.“ln:.“ -
- i b B -
- g e S > = . .
Feys 2 W gl Do,

- - . o~ . o
- j d.‘ 1"- !-h' Cg:.:?ﬂ = “'--“:"u bt q.-'.::: ‘_ -, -
; 4 . - ) . ey ~ o~ - -
?ﬁ’ﬁr&ﬁl—.b_. e \‘h\*wc&‘i_u ‘
(g A AV
.- B -o‘_ x‘ﬂ“\\

£ o T s EODD S

> b aa8  2eE 3 _".“-'“'."= »-- b g ™F" - e g
-.f" e < BAI-BEL =0 Bal” 20 Bl o e wmiagy e — &
[64 < %:r i | ) e .
RO 3

\

- ‘m
LB . ’ g 4.z . - - - %
prd e ik - AN RN ) X @
—— pE=® By -
I T T SR

-

R R SN

ik,
14



e Al
22016 2018 O al - o T iad - staXt ey

# ok Ciaes Rk

——— et

DAL) i) e Uh St L] Sl | el i | A 2 S {
| w2l zaga (G156 1 o bae S5 g i1 3t

( L )41 o - LAY Ryt iy E e e SR SO T 53 RS s> W -l

[%aa )38 o A2 L) Sy Lkl g B 38 A0 R e Lpe ookl apa =2

(Ao ) 56 7 107 Ghm imngd® G a0 3 opaaesS 36 20 e 1 diimed Siied a6-3

Pl
. . Wi i < \'v., .
ATy AL S5 50 ST i hade DR AT et Tl CIOW A lanx 35 -4
- E e
‘ m )72 ‘.ﬂ ‘\“ gx*f:xiﬁ 'v?/
\2'\3 ;i":. :’.’a,

Y A Rad (2 ) e L IBSUD o R AU Kay W el dad 236 2R

( Aagoua ) 76 e ) (0.5} fhed oY Sl

HERRN S PR RO o SEE THES JRPr g 7 RV gpecl & Tl iy s e i
{ Gl 104 e

- EA] Sl pe Sl

b N
¥\




L e p g e o
Wi ¢ ) dae ko
aahall iy} hdh] sinal frdl S -
wid ¢! g ops S Pl
¢33 fb-ﬁjb
U i ek i il b ko) o P a2 3y Sund e

b an »d g {opedhg 3 ¥ o il '*"—"“‘4“(“”,“"" ia}'ﬂ E: ’.P: P "“ﬁ

———
. . . ) ’ . . o - A LY
iy S b kil oy s d ’}'ﬁ" L } 5;‘. - {’;‘_ s 3 \"rj; , Nt = Sk o <3

[ Poms pile ogrl Woral [ B A e e i STge o Stee ol . DB T

(3wl r) , peead pe ‘al"'l“lli‘ IJ st | -

‘M,‘ ¢ ) "1 ﬂlﬁ-,-;.ou,-iﬁ- -S%Ju il _gp Sdem. &“ 3}

f ./ '—'.i ‘ .’y_-‘ :i e
K v - e

r'

—

. P b ] b A Ltnn Lo et B,
£~ ’,,1‘ / -
* G J{u’ |
e 114 _» 2‘5‘(,.4-,1- o g Srb o ,»QJJ;HO'MAQ':
: CHADT st WS S5 e M

-

plf ot | A 1 "M E% D’r!.ﬁﬁ -*hz: d!f .ﬂ"J !-"W i g .S‘.P b, o,

byt b i g cpene! 3770 3553-!_»'3"!3!._}-%'6#'1‘(:}!;;#3 .&.c-:at P

n=m/Mwt ) \; - 8a=2/16=0128 mol =
P o ] ‘ . :‘: E ; '. T’S?*:..} g}le .K'}-‘
S
P=g328 X 8.31 X 310/ 3 = 10734 Kpa \ )
7 ..................:... ':-L ._.J";-“-ﬂ j:- ' "‘L"” X g e -""":: .

R



 Yurpict Yubimi )

NI YRL Py Wt i o) 0] o 08l Vi mes| | b
i » 4t Jlpaalt
“ile Jl gopar l e a
(8 5% 7 1) plylas Jhy spesiila |}

"-,"r L PP J"J- L Pt B bd o £x ii”m‘l !fdﬁllf ﬂ*‘ gt Pega :Ja‘ L :,ia ”-.;! ‘,ﬂ!"‘;j wi¥ J’a '
§

e’ el D;L‘/‘Nam" b iaiiy bipett by 1aa’ Mhiihoal NAJBA | u by Poskinll g pipdl | g e o wap 2

A Aol o 4 flosie

"aﬂ

f

A Dt Ay lao gplsl S5 a4 38 [ )

_"adi.hlht&»‘vi Y pesnge vlyl)
L e e
G Jpasil P il S peneid b dd |
GO e U AAR) Ay G it 0 A

I | Kt = § 8 1% aili bl Al uiaaa Jiafl
6oty \d e o ,

122 =

\ ;? /,.; i ‘y f,' ' "J "?: ,

2 f ¢ . » " " . . . . A - -
ARSI S IR TIARR P (4471 ) autiddige ()
Lagpoe 81 Sty b Ay Gt 01 ganbl SO0 g3 (8 1) hars sl g (b Lighanl'V) oo a0V el 20 SIS

180y + Qg 2 2504, | Y sa

il e Spe (04« 0.2 0 BAT) B S« Os 508 Oa 35 allgs a6 IS Y sy
I a-i:)iﬂm.,i { qujd;!’ﬁ'ﬂhqhkgiwl

G . =)

uwﬂ i SO ,,;,. &1'5‘"“' D ﬁiﬂ ol e 50 e
SO -n.us-&._ M _f mzlwo.zfs ﬂdm [hfhl-ﬂ.?dé’-umm

T MR Al ey, T

Koy ™ [susa_ pzli O3] = ( 0,06 y’ os )’ * m.u4 ; - 14, oE Ey




| { ‘psbeait “dekess,
Wi d| gopas I ek
f4=272, i s .ﬂﬁg‘

Wikl Shall dp 0 0y, ok plea 11 W e o s i s 35 ~1

et iigs dhm ol W - dagroy plidbest iy, o/ ilag ju8 Srgt S50 58 g -
\ ! Py

3o

HY, st

K by goga, g2

TG0 tale c;hl LYY RV | o ot h.;, C.§f !JKJH Cnedi’ jtar img «3
Cadald dild o %lﬂh,u,,” VY e Sl S S i wd i %

.,,Lu ‘W el ‘M‘.‘ i 4 ¥yt 23 ptealf } %o Sumtiins

Jmn mik j.‘

...‘;:*’«-wfﬁ [ShnS) o o el i N il Jlich 1 -
o LI { Y ’ln b ;;’/‘ v ‘I“"if + l';‘;ﬁ
dagaull byt M@w -
\ M { Al 't~ Gy iy} Yy N ab el ji F
Vo (Abed - ol= siy) | opfd s S gl e ia2 Lapia f|
VoY 1 ;ahi - hmg) | K P SR iad o o i e
\ g | ,;.L..J - A~ dag ) PR el A o i e R
e v A ) hige gl pell b Jhidd dphll] dqanly ol il thadly il Liptins A i SaS] | 1
p:sVl rzxvz” : |
'.l L VI - 1'! ! VJ 1 fd s - ‘,,di . A-*J‘J
o 0 !«ww o) [ [ fi“__ | S
. ety x Vi r P 2 l 125343 !2;91 f
‘!l\\i Pir JI I'-‘?ni_‘l—'/ ﬂ) — =
1 )
Z.
i




L‘I’_%’ . 11

LU LIP3 1 EAPCEIEAI S e WL L W

.
M

(301002} plien S spaiits (1)

“Jihwwbhiﬁﬂﬁiﬁff&hp&pbug:_um""' e o aadat <t

50 o gkl ihad
q'-'ﬂ':":xh&.:ax-xpﬁ,iw‘ RLE TS

R:POy i;om@.b.ui-ﬂv,m

AUOH): | 111 00 (\ pasia s et g ik

) (4154 ) iy S gt § UM JaS] | )

o et T e
-~ R e e T e S A e ™ X CE ; N Lo
108 &_\/. . = & < v
st M}* S _"\.-"l".". -3
. G

(4=3x1}):idallidalyga{g)

W S s cygllaall . 25 °C gla dap 3 9 (il pOHL gosmSaniptd 0N Aad e Mgtea
PH P ol « [OFTaefod opf 3« [HLO Jaaisin® 2a8 385

- el S5 e € oo ol 1y o pdaaa Jglaad Ga

—

v pOH =9 % } + [OH] =16:7°

SOH]=1x10° MY

B pH = pkw - pOH

3.

C

'

-~
& p];ll;_u;t@_-9= 5

“ IHJO-FI = 16" "!s:

» [Hs0% = 13 10° M |

y & T pHLAN ol

-

11

LAY st



