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CH,COO +H,0 —— CH,COOH + OH

[H0"]=10"™ =10°mol.L"* -2
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CH,COO +H,0 == CH,COOH + OH" -3

0.2 0 0
0.2-x X X
CH,COOH |.[OH - 2
= [ 3 ] [_ ]: K, = X
[CH.CO0" | 0.2—x
-14
Xx=[OH "] = 11%_9 = 10° mol L™
-5\2
K, = A0) _ 5y 100
0.2
-14 -14
K,.K, =10 =K, = e ==2x10"° —4
N

107° Laaaa® 02 JS-5
Yo Leadani00 s
-5
falaid A giall Lol = 1(?_2 %100 = 5x10°
PH>7 oY bl J gladll Argda 6
@b O8N mea il @l G cule 136 0.2 MOLL ™o 38 5 a s siall el cld e dlse (23) (aaadal
12 POH dad clua -3 dgalall i dad a2 dgalally dalaY) ilales CiS) -1 rugthal) 2 x 107
s Jle ¢ il Joladl dapla -4 Jsladl
Agalaiall 4 el Al caal ¢ 0.02mMOLLTY 2 55 5 NaOH U stae (e &l pla silill Jsladl ) ilad -5

CH,COONa,, —#2 > CH,COO,, +Naj,,  —Ll:da
CH,C00™ +H,0e=—=> CH,COOH +OH"
0.2 0 0
0.2=x +X + X
-14
K, = w10 _gq00 o
K, 2x10
_ 2
« ZICHCOOHI[OH] o 1o X 3
[CH.COO] 0.2— X

Kh dafl yual Hladl (10 0.2 eLJ X degd
x?=10" = x =[OH"]=10"°mol.L™
pOH =—log[OH ]=-log[10°]=5
pH=14-pOH=14-5=9
Clisd e Joladl el sin) oy POH=5(7 ¥ s pH=9) 7 dululdgdall o ml Joladll dapk -4
i el sl dlls ) @SIAll
[NaOH]=[ OH,,1=0.01 mol.L™* -5
CH,COO™ +H,0e=—=> CH,COOH +OH"
0.2 0 0.01
0.2-x +X 0.01+x
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x_(0.01+x)  _[CH,COOH] [OH ]
0.2—x " [CH,COO]
X =10 mol.L™
X =107° mol.L™" ki 4dai 0.2 mol. L™ 38
y mol.L™" leeadsi 100 mol.L™" 8
- 107°x100
- .02

y =5x107° 06 05k dpuiS iS5
lal) 138 dgals i dad G Cadde 13 <005 MOLL™ o8 5 asad siall asilos bl il Jslaa :(24) Gk
lia) Jle $Uslaall a8 dagla -2 Joladll e pHAS Glos 1 caglldl, K, =2x10°°

5x107%° =

=5x10"° mol.L*

H,O + -
NaCN(S)—>Na(aq) + CN(aq)
CN + H,0 == HCN + OH
0.05 0 0
0.05-x X X
HCN|.| OH 2
Khz[ LN
[CN] 0.05-x._
a yrual Jeogi
2
2x105 =2 =y x =107 mol Lt =[OH |
0.05
) 107 3 \
[HO'] = o5 10 mol,L”

pH = —log [H,0"]= ~log10* =11
oy ulal o sl @l ) sl @b gl e Jlaall o ial G pH )Y 7 sl Jass ) A2yl
‘aghall Al pH =5 dads 0.2 MOLL s 58 5i o i s 2 6 el cile Jolaa 1(25) s
3l A s st -3 kel 1as Agada Culided aal -2 el 138 Agads Al (iS) -]
dgalaidl 43 siad) Al Caval ¢ 0.01 MOL L™ 538 i eldl K (oaen Jslan (e ol e gl Jsladll ) cila) -4
Allal sda B o g sa¥) 2 )5S xla ga
NHsCl —— NH! + CI° -1

NH! + HLO ——= NHs + Hs:O"

NH; + HHO —=NHs + H:O" -2
ey 0.2 0 0
o) 0.2-X X X
INH,JH,0"] e
K. = =K. = W 5
" TTINH] T 02-x S
2 -10
b= X =1O =5%x10"°
0.2 0.2
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0™ 10™
~ K, 5x107™
wilas[H,0%]=C, =0.01mol.L"-4

NH; + H.O ——= NH: + HsO"

K,.K,=10" =K, =2x10° -3

2 0.2 0 0.01

o) 0.2-x X 0.01 +x

K, = x (0.01+ x) 5,100 _X (0.01+ x)

0.2—X 0.2—X
5x10*1°=%:> X = 10°mol L™
10°° e dalsty 0.2 S
: Yoo lgeadan)o0 S
10 r

1(26) B

NaCl CH,COONa NH,CI zlel) dapa

.................................. Ll Al
................................ (e (Fiia gl

: o AV 2Ol e elall 8 dalaty Al 53 mlalle2
CaSO,(d NH,NO, (c NaNO, (b KCl(a
38 )l A sl AY) Jilladl (e pH G STl 3 ) Jslaall -3
CH,COONa@  NHNO(C  CH,COONH,(b  NaCl(a
oA S 4 L) 451 3 o e pAlel) alslad pH(7 e 53 Gl 330 &ladl-4
Na,SO, (d NH, NO, (c kKcN (b KCI (a
. NaCl , HCI , HCOONa , NH,NO, , Ca(OH), ¥l 58l & sluial &l Jilladl) -5
1ot Jslaa JSV PH 4ad il 3 s Ll maaall s il
HCl«— NaCl « NH,NO, «- HCOONa « Ca(OH), (a
Ca(OH), < NH,NO, «- HCOONa « NaCl «<— HCI (b
Ca(OH), «~ HCOONa <« NaCl <~ NH,NO, <«HCI (c
NH,NO, «— Ca(OH), «— NaCl «~ HCOONa « HCI (d
Ao ALl Y aladl 4S5 el j2é NH,Cl 5 NaCl 5 Na,CO, 3wl (e IS o o) drpulale-6
Na,CO,——>2Na* + COZ
COZ +2H,0 —=—=H,CO, +20H"
J¥ize Jass gll o 523 guall 4 ) 6 =be Jslaa NaCl—— Na™ + CI”
ana L gl (585 a5 0¥ 3 )5S e Jslse NH4Cl —— NH, + CI°

NH? + HLO —=NHs; + H:O"

wu\bﬂ\u)&eﬁdg\ﬁbyﬁéad)&
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s gubul g Lna (aas ¢ U rde 4
el 138 dgada dlilas ()2 el Aale) Aolas €11 o sllaall a5 sa¥) NS bl e J slaa(27) Gasks
Gl iy Ky lall 138 Agals ol G 48Nl itinl-4 DS AV Kyl 13 dgals culis e €13
Kp s sa¥) 2085 508 (il cll s K Ja aes
:@3&.«!
CH,COONH,  —"*—>NH,  +CH,COO, = &sY) dbladl (35 o s sa¥) A a3y -
Y Aslaall (3 g(Aalaiy)elal) po Al (i Jeli -
CH,COO., +H,0,, &——>CH3COOH,, +OH,_
Ay Aaleal) (38 5(Aalai)e Ll ae a5 5 03l ey
NH;,, +H,0, === NH,  + HO
o5 sa¥) A el Agalad Aliaal] Aloleall i GBI pilibad) gens -
i
NH; +CH,COO <> CH3COOH + NH,
_ [NH,] [CH,COOH]
" [NH;][CH,CO0]
_ [CH,COOH]INH,] [CH3COO'][H30+] [NH J[OH ]
X
[NH; J[CH.COO ] [CH .COOH] [NH.]

=K, KK, =K,

igals i

K, KK,

=[H,0][OH 1=K,

F i bl s Cinma mes Jelin (e a3l #3LY) o

CH,O" 5 OH™ e OS iy colad) ga goulas¥) 5 Gonanl elall 5 S Je ity dalas -

=K, KK, =K, A8l oLl Gl LB AV 0 A8y e ldd) Al s -

galall e il Qi) 5 (masl) e JK338 e Jsladl pH ded G g

(sl PH( 7)) gomes Il 6l « [H,O7]) [OHT] clé e KK, oSy -

(e pH) 7)) gl s Gl [HLOT ([OHT] e K (K, oS -

( pH=7) Jsimadassllisl ¢« [H,O']=[OH] clé« K, =K, oS W -

dgals s jle Ci€) -2 Agadall 2 bl dabe) Aalas CiS 1 slhaalle o i geY) anili bl Gile Jslae(28) (el
ool daglions -4 cLall (gl iy K bl 138 dgals ol A8Da) iS-3 SI ) AV Kipeled) 13
(Kb(NHAOH) =:|_.8><:|.075 ’Ka(HCN) =6_2X10710) C)\us: )_u.usﬂ\
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1dua gaall dalatal)l Jullaall

G ol sl (58 Laan A8l vic pHA) Gl s e ang il
S G 58 e (ye AL A0S Al G Ladie: Jlaall pH A a8 (e 3ny a dslall @Ay JAN (s Jslaardlia
58 el
3l G5B pana (e AL A0S 4l Gl Lavie Jolaall PH A 383 (e Sy a5 5a¥) 25 515 000 ) 2S5 50 Jlae
(558 ol
(29)(5ss
i geall aliiall Joladl) e il SO -1

58 A8V sl pe 2 ganll i) J plaall-2

NaOH, NaNO,(d NH,OH , NaCl(c HCI,KCl (b HCOOH,HCOOK (a
Cj"‘y‘
Cilata e o)) Alae Saasgy 1l ALE S HO A e B - 3
pa—
ouilatia 2 0315 Cosna [zl dass gl Gl | il dassgl) e il Lo gl Aapila
ehaa cul KSp = [Ang]2 [Cog‘] 2an o o)) danda O Y (odaes O O (gl a3l gl Y Jaine
Ql-'j;m Ka Aol LJ\AA % o) e Cﬁu\ e e @u\ oo delawi y FERETN
;7 Kbg\_%\gc‘ Ay Cama Cayzaall ol iy Camia clall
AG, CO; (&= 2 A0y + COspa SY) ety Ja sl 5 aea &l ol pH=7
- ., . Al
S 2S s | KKKy =K, R ISPATR ISP
\ i NaCl ,KCl
Kep 9 S A8l pH <7 pH)7
¢ 3 |CH.COONH NaNO;, KNO,
K =(2$) (S)=4S 3 4 _ K K =K -
sp(Ag, CO3) HCOONH K, K, =K, - h Da = Bw Na,SO, ,K,SO,
ss¥ =1Q =[Ag 7 [CO: ] 4 " "
. ) y NH,CN
e dsaadl K> Qe s ‘ NH,CI, NH,NO, | NaCN
() JS8m V) aniia KCN
e Jeladl K=
- c-w 2 =9 CH,;COONa
) B e G dIK < Q
(<) CH4COOK
sl elaa culh claplas
o s LS ol 2l 50 3ale Alafiade s i HCOONa
O i HCOOK
S8 paes Al ixle 41 PSS DR 1, ) Jil
ks ALE 31 Jilas 05 S
el 38 il g Al sall 5 o Jas  Ksp-1
Kspe L Sy Q ni ¥ ol e o iy a2
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(s A8 30 jLsal))
Al LaY) sa) Yl
158 Ol Qi el pile Jslae (8 il 3l g aliall )3hll o ulaia gt ) 58 duane 1
(NH,) PO, (d Na SO, (c Pb(NO,), (b PbCrO, (a

Cilaual L0 dana feay Cumy ) Tl cld) (e 43S 48l 234012 mol - L 038 55 Nap,COj el il Jslae.2
Lsboss Jslaall oo glall b5 aaall 55 6K edle S L

0.2mol - L™ (d 0.8mol - L' (C 0.4mol - L™ (b 0.6mol - L™ (a
Jolaall & Jgall 2 gl il 58 5 4 5Sd Alina 3l ya da o e K (PbCl,) =32 x107° of cadle 13 .3
4x107%(d 2x107%(c 2x107(b 4x10°(@ :Lstus POCI, - gl
S5 dana JUal A (5 5l 4gl) Sl gLl (e 428 28LL2 4 mOlLL e S 55 NaNO3 el J slae s Sic 4
Lgle mol -1 o TH%8e Jislaall Al 58 S

0.2(d 0.4(c 0.6(b 0.8(a
ale | e Jac 1Ll

5 )Y paes Adl) vie dadl) i g gele L33 -1

il A glae ) o sl gall e s S A8la) die Galia Il Gy S mhe s 3-2

Akl iy #3Y) hain-3

el adglae )y pSI (mea Adlial die o g L G S 2l il -4
A0y ALY ool G

CaCO,<MgCO, «BaSO, « Ag,S « Ag,SO, 4V 73kl ga JSI uilaidll e (51 5l Aalas i€)-1
S Al sall Al 3 AV Leaitind o5 Ksp 483le i€l elifla] 1 5l 280 30V e JS (it 531 48 )k &yl
1 yluie 433y 4y yla = 5 o5 Gl sdl) elas @B i) 5 A5V Y (e JSU uiladall e ) sl Alales (iS) - 2
CaCO,« Ag,PO, ¢ Ca,(PO,), .<lils)
PR Jilaal) Ja sla

s ¥ Al

2 rlall 13 uilsia e o)) sl sl iSI- s sladdl 10 mol. L3S 5 A, CO, el asdia Sile Jslae
Cumy il )y mxle el ) Jslae N Cipmic3 el 138 (5 53 shan il a3 GBS selall il 53 Cvasa
o) Ag,CO, gle o5 (S ) liaally ¢y & Faill il Al Alslae 381 107 MOLL ™ Jslaall b o 3 i eana
(Ag:108 C:12 0:16) ¥
=40 Alaall
1 sthaall « 25107 4L 53 slan CaCO; pssllSll il g K elal i e J sl

el el 13gd Guilaiall e (o) )il Adalae ST -1
e Cun o anallSl 5518 e ALBE AS Gl bl Jlae () Claai -3 4K o3 A gall ) Al 53 o] -2
Y ah a5 S e s i B luaadly (5 & el 138 dale) Aabee €1 2%107° mol.L 638 s

(Ca:40 C:12 0:16)
= AANAY Adlcal)
e @ siny Islaa 3e 400 ML PH(NO,), Labal i ga 0.005Mo0l (s sins Jslae (e 100ML il
ioslaall 35 a8l b 55 3 Ksp(PhCLL) =3.2x107° &l cule 138 NaCl ¢+ 0.01 mol

PBCI, aladll a5 mle (30 6 3a 08 o) Gl (2 Gl 511 205 5 el ailanidl) e ¢ 3) sl Alslae (€)1
(el pabia )l 2 )5 mle Jlae 8 25K il 5 8 cal-3 Y BT il
cosilatia aadl o)) Alblee S o stlaall 1078 45lsd elan psa ) i S e padia Sle Jolaa rdagl ) Allsall
cendiall Jlaal) (8o g jll gl g el Sl i gl 58 5 a2
o323 5l s 5S Jslaa (50500MI psa k) 2558 (e 2107 MOl 38 5 Jslae (1500mlcibas-3
Y ol o sl il 5 e st Ja Claally g 4107 Mol 1 e S s
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(193 3Y1))
o Laa < Al L) a0 Y
ps 50 A sl AV Jdlaal) e pH dad sl 4l o2 3Ll J sladll -1

CH,COONa (d NH,NO, (C K,SO,(b NaCl(a

s 38l A sl Y1 Jdladl) e pH A ST Al 3 ) Jsladl) -2

CH,COONa ( d NH,NO, (C K,SO,(b NaCl(a

1on SN A gLl A5V 3 G (e gl Alslad pH(7 A (2 Gl Al -3
Na,SO, (d NH, NO, (c KcN (b KCl (a

AV Y G e elall b ARlaty Y A 3 AL -4

(d CasO, (c HCOONH, (b NaNO, (a NH,CI

AV O G e sl 8 ARl Y A 33 KLl -5

d CasSO, (c HCoonH, ( KNO, - (a NH,CI

(d NH; CN- (C NO, CH,COO (b (a il el si¥l oo slall g e lisy ¥ (30 Golaall o 5Y1-6
i slae g a s 9a¥) ol ) Jglaa (e dan saall aliia J glaa ()5S -7
NaOH(d NH,OH(c HCl(b HCOOH (a
58 43N Jilad) (e L sanll Bl Jladll-8
NaOH, NaNO,(d -NH,OH , NH,Cl(c  HCI KCl (b HCOOH,HCN (a
sl 500 pall SR Jglaa (e A gaall alaia Jslane S5 -9
NaOH(d HNO,(c HClI(b CH,COOH (a
rbibe C8 Ll
= asanali sall S - g 5 5T — e I 5 SIS — a gaall CDIAAEY) ZOLY) e S Agala Aalae (iSing
el s 5 Rgalall Gl o AR (S b @lilal T uda Leta IS s 51l Aaids 33n-3 0 50 seall 2o
iy 38 o sl sl 25 518 503 gl 3 5IS) jonsdil e a5l Ak dams A5V eV (e S Aala) Aalaa iiSI-2
(sl
KCI - HCI - HCOOK-"NaOH- NH;NO, PHA 355 any 58 56 & sloiall 20N Jllad) 55)-3
SIS 81l AV K Bolee CS) o5 dgalall a5 lall dale) Asbae CiiSho sllaalle o 50 0¥ il elal pile Jslae -4
Ol e yaudil) we Jaws ol drula sos a3 e Ll (s i g K, el 138 Agada il (s 3831
Koo, o =1:8x107°, K 0y =6.2x107
A0y Jibeal) Ja c GG
5oallda ja S Haladl il s G Cade 138 ¢ 0.2mol, Lo S i a s e ) il el cile Jslaa 1 A gY) Allcall
Apaall Gl ded nl -2 gl I gl 5 AaLe] (e i) -1 rslhadl (K = 2% 1070 52 25°C

fositins 13l o shaall pH Gaf sl - 4 C[OHT] das il -3 ald) Jglaal

4 i) Al anald <00.01MOL L2658 5 el 6K (ann Jslaa (e ol i id) Jladdl ) canal 13} -5
Al o3 b a5 el 5 e (e Agalaiall
el dgalall Al (€T 29 :astladll pH =8 5 0.02 MOlL e 38 55 a 53 saall hail e J slae 2 A5 Dleal
el mea s el A aal -3 el 1 dgads i dad ) 22
L)l il 0.01 MOLL™ dass sl 3 2 38 55 sy Camy o 530 saall 205 500 (g 0l i) Jslaall ) Gl
Al o3a 8 dgalaiall 4y il

«AANAY Adlial)

rsthdl | 25°C dadll e pH=9 4 ) Cade 133 ¢0.2 MOL Lo 38 5 sasli sall Bl bl 3le Jshas
el Bl dgalall culidad ) -3 [HO '] 4 coal -2 ) 13 dgals Adalae iS)- |
el 138 (e Agalaiall 45 giall ddl) Cusal) -5 Jal Goaes il s (a4
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((A2aaad) 3 aalt))
s ibde (e Aanall 5 plaal)
el Jslaall e 5 AT 53l po leloliny 38 5 A geaall Aleliiall 3 gall aal 38 55 a8 Banall 5 jleall 2

) (um 33;:\} pstaa 6 308 )
__— NaOH bl Jgl=all 6&93 U“l“"‘l-.' 633 L).GAA Sﬁm_l
el . 1 "" Y]
a_}:\S_)SeﬁJ}.A\ A:\....SJ_)AHZA\;HJ\ MJZ\_\JJ\Q,A‘o):\SJS || _)jlsum 6.4.1
% (JSAN A LS A )Y 8 pH slbie Sl pans
PH utas «iliadll NGOH pas AV pH il bl Lal)
R Aa L\;,Uﬁ o523 sall 2S5 508 ALl aie s pH=T dad CuilS Dlally i) s
~ o Leleliil H O™ i saell sl 580 55 (Bl dadi Uay yxi Jslaal) pH 4
A0y e Aaleal) by dilad) OHF s 5 el b i
+ -
F HOw) + OHyy — 2H,0,

S g g foimaall Jslaall 3 HLO" il en dadl e o

- @il alay Al ks edige pH=7 Al muat AdlallOH U gl

| n..=NoH . ()&\Sf\]\ 3.5:;5.1) 'Bﬁ\&d\
Jolae 5find ¥ o (8 ol ¥ slas oo sl i g S Il i
1 || 1 Lagy @l 5 LB Y slae o sausll sl 2S5 )08 5l 503 seaall 2S5 )20
5 36 55 B0 0 e % @AQJJLA;JJMQ\JAQQAM\L@B@L&};LA\M
mL NaOH kel (e

(sl aan) 3 plaa < jriia
A a g oA o sl pH e L ol iy oGS il Baltas ddiana & guiae (el 5l & guiae (2 gan
L PH s e 08 0 St il e Jae G s

il oridl gl | addipHdbe | el o)
Ol BN 3.1-4.4 Jual
Juiddl yaal yaal 42 —-6.2 il
Jsasll o s 100 il 6 - 7.6 Gl
il J5ia Oslll aae 8.2-10 Y

L6 a5 B paen B plaa o &yl Alicd
s 5 pleall Jeld dlalea iSlq

H,SO, + 2NaOH — Na,SO, + 2H,O :p 52 seall 308 5 )28 e iy Sl aea
H,SO, +2KOH — K,SO, + 2H,O :p s:li sl 3uS 5 508 ae <y Sl (aes
HCI +NaOH — NaCl + H,O ;e s seall 2S5 508 pe slall )5S aa

HCI+ KOH — KCI + H,0 e 520l sl 308 5 )3 g elall ) IS (aea

HNO, + NaOH — NaNO, + H, 0 i 522 seall 308 5 538 ga 3539 ians
H,O" + OH™ — 2H,0 .5 5 (sl e (558 (s Jeliil 4 ) Alalaal) iS1-2

3ol el pH A e (ssing s O Jsaiil o550 G0l caniiall jaiiall-
L) e Jelin Y Aol ) ldd) gl Y Jine 5 placdl) Al ie Jaus gl Al
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AV Jsladll pH a il il cinie ) slaall JCI Jlay 1(2) ks
Gl Jlaes o 0 slall 2S5 pa Jslas s el Ciliadll (aeall aaa
roslhall g5 (aeal

b JacepH « [OH | el s i

PH 14

T
I
|
1
|
|

C b oepH I8 s a2

c

|
|
’ | d JC e Jad) aca Jans sl Gaille-3
0 10 20 30 40 = & 70 80 8 _plaall Jeldi 4les vie JaallpH 4ed -4

Vino, mt €5 el s3g] Coslicll il L -5

i 10ml aské 0.1moll e 38 55 Sl (aes Jslae paasad eall 0S5 0 (e 20m s £(3) ks
1Y) dled) (i€ el Aabas cuiSi-1 1o sladll

Sl ol 555 ald agsall 3085 )08 Jolae 38055 a3

22 cnlll QB G s aaall 138 i Al ) -] s sllaall 4,9 gL 6 S i S aaad Jslae 1 (4) Gk

Gl Gaesll Jslae pH canl-3 Gl Gaead) Jladd el 58 il Coveal

138 ana Caual 0,1 MOl L™ 3:S501d o 500 saall 305 508 Jslaay i) meall Jslas (30 20mI _nles -4
(H:1 Nai23 0:16 S:32) .Ul bl A€ sl o3 5 jlaall Zolee by o 5300 J slaall




s clhall 1072 mol. 1™ o30S 5521 4ena eld) )5S ymaad e Jslaa 2(5) gk
LGl Al glae L glall H IS man Y se 2 Cal 2D a3 ol Aalae ciS) -]
rslhaall g o sli sl 2S5 50 (0 BML Gl piaeadl Jslas o 20mL 3 3L -3

Jaxisall a0l sl 300S 5 508 Jlas 58 55 canloh | Jealall 6 plaall Jelis Aalas ) -
(H:1 CI:355 K:39 0:16) sl ge zlll <l A (e

Jslaall e 38l ¢ 21 (M aaall JasSiy Hlaial elall (A&l By kS o 00 geall 2u 5 jan (e 4y dle 1(6) Gk
ssthal) 4ie 10mML aladinly 3 plad) Aolee £330, 1Mol L 1S il (63 &g ¥ s Jslaa b plas 20mL o)
Jalall 3 el Jeli dolea ai€)- ]

AL el 8 il 53 G i) ) ool 25 Al 8 S o 03 gl 20 5 500 AU (a3
............................. Na:23 .Q:16 Ml  N:14 e 800MI s ¥l paen SISl 4




G el Jslae PH daf cisal-l 102mol. L oS 55 elall 5o jmea Jlasa (7)) ks
0.02mol L™ 383 63 asaslall a5 00 g ML G (mesl) 0 20mML 3 plad o512
rasllaall s <0.05MOl L 38 5 (63 a sanli gl 35 508 eV, aas g

Jealall 3 bl Jeliil 45 oY) Asladl) iS) -

Bodaall Al a S @ a0 2085 )38 aas sl -p

CPH =3zl Gl paaadl e 10ML L asils) a3l liall clall aas canal-3

[H3O+] =C,=10"mol.L*.1 g~

pH =log [H3O+} =-log10? = 2
H,O0"+ OH" ——>2H,0 16 _slaall Jelail 4 50¥) Aalaall-2

n (HCl) — nl(NaOH) + nZ(KOH)

CV =C,V,+C,V, = 0.01x20 =0.02x5 + 0.05xV, =V, =2mL

[H,0' ] =10™ =10° mol.L* 3
(v JH N =N (paa )
CyV, =C,V,
107 x10 =107 xv,

V, =100 mL
V =100-10=90 mL :ladl cll aan
2S5 50 Jslae 10ML (N Ciloays 0.05MOl.L™" 638 5 oSl (e 0 20ML 385 1(8)Guskss
 Jealal) Je il (e 5 el A3LaSl Alataall C€hi-] oslhaall g b _ladl) alad s 503 gl
3l e @ J ol pH ded -3, 2335l g0 geall a5 58 Jslas € 5 a2
95 jlzall 53 Allarin (anly i Juadl and iS1-4

U &g slall il 5 e Jsladd Jsall €A a5
H,SO, +2NaOH —— Na,SO, +2H,0 -1

1mol 2mol Imol
1A
n(stod) n(NaOH) n(NaZSO4)
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M (M+23-1) -2
34
X —X
23
34 34
M+ 22 = —=M+22)=M—
X ) xM °F ( ) F
M=46g.mol’ = ROH=46 = R+16+1 = 46
R =29¢g.mol™"
C,H,,.,=29 = 12n+2n+1=29 = n=2 = R=C,H|
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J sy
CH3—CH2—OH
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(C:12, 0:16, H:l) anus sy siie Coalll dlipa miminh2 52l 13g) 43 gul) ALY Canen)-]
98



OnanST 18,6 gs sad O 5iSll (e 100 gdS :Jall
OnanSl 16g(s a5 05l (e Mg IS
M= M = 86gmo|1
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R-CO-R=86gmol* =2R+12+16=86=2R +28 =86
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Ol e oy el Guililaall CiiSk1igslhall 10.8 g 4SS cul ) R ¢ gl Jlas (e 4SS e analY)
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R+45 R+83
X EX
37
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X(R +83) = X(R + 45)3—7
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R
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M = 24x100 10 mol-
13.86

3R=87T=R=29=CH, ,=29=14n=28=n=2
=R=CH,-CH, -

_CH,
CH,
CH, l
AN /N\CH/CH3
Ol i) i) SN N S el and CH, 2

zsoY) 2ia &5 4l Aalee i€l 100 sl pH=12 4ads 0.5 Mol L™ o S 55 Gaal lisall Sl Jslaa 112 Allcal)
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(Dot (Quaes (DJoaes (2l
pH+pOH=14=pOH=2

[OH-] =10"°" =102 mol.L"

. [OH ’] _ 1072
C 0.5

b
[OH ]=JC,K, =10°=05xK, =K, =2x10* -3
Ol b dena e 3lhid o sauli sl (e Aplie R3S ) Cipint s 0¥ sl (e 50mL 230 13 Alsal
daalal) Je il Aliae €11 iegllhad) | 224mL Cueldsll
gL, molil™ = 1% J sl Jslae 38 55 caal -2
Ol (& I A 3 V) Gle aas ol GRY) ) elall gia (e @ilall 0SS e BL e gl ol - 1
(k:39 ,C:12 ,0:16 ,H: 1) . Oaelall

CH, —OH+K——>CZHSOK+%H2

=2x107

Tmol 11.2L
nmol 0.224L
_0.224

n=———=0.02 mol
11.2

Cg_|.1 = CmoI_L‘1'M =0.4%x46=18.4g."
CH, =CH, +H,0——>C,H, -OH -2
22.4L Tmol
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v=224x2=448L
soal saal ol 53858 adled Jlaa (e LIS 2aS5 0.5m0l L™ oS i JUY) slas G (10) Ml Jabaiz 14 Allal
_c._\.u\)j\ A Gy Je lail) Adalae aiS1-1 ;g)ﬂ:ml\ | oulaal) J.u.nS\ (e

& Jeldill Alalaa CiST el Galaill (3 gamna e J iy i e sibd) JUY) Jslase (e 5L e Jpanll?
(Cu:63.5 C:12 0:16 H:1 ) <l da 330 Jamy) ABS sl

CH, - CHO +(2Cu™ +50H )——>CH, - COO" +Cu,0+3H,0
Tmol 1439

0.005mol mg

n=cxv=0.5x0.01=0.005mol

= 143x0.005

1 =0.715¢g
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CH, -CH, — OH . 3CH,-CHO+H,

200-300°C
469 Tmol
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N=0.5x5=2.5mol
x=46x2.5=115¢g
‘sl ¢ 5 4g 4 ) JSELS ()55 CaBIS (e TS 4pa JULY) Jslaa e 0.5¢ Jabaiz 15 Allecal
Jslae 50 10L Ao Janll da DU J iy A a3 JULESU Jgall 58 5l vl -2 Jeliil) dalas Sl

( Ag:108 C:12 0:16 H:1 ) LGRbad) Juy)
CH, - CHO +(2Ag" +30H )—=>CH, -COO +2Ag+2H,0 -1
Tmol 2169
nmol 5.49
n:E:O.OZSmoI
216
c=29025 5 o5mol
v 05
CH, - CH, - OH+(0)—>CH, - CHO +H,0
469 1mol
Xg 0.5mol
n=CxV=0.05x10=0.5mol
Xx=46x0.5=23g

Jlaxinly i) Jslaall yilay &5 250ml ) hiall elally anall JaSy 5880 50T J50Y) (e 23g 285016 Allacal)
Aalall clelall S alae aaes ) -1 Csthall ¢ IMOLI™ o S 5 g saall 2S5 08
Bodeall azy Jsladl (8 AU mlall Jsall 38 58l caiala3 3 pleall o 53U 6 500 uall 2S5 Ham aas a2
538 (& pH) a5 aa il 58 55 Gl sl Ledlaal ausi Ll il o 533 saall 1€ 5 pd Allilas Aie 32554
(Na:23 C:12 0:16 H:l)  .Jshall Rl
C,H.OH+2(0)——>CH,-COOH+H,0 -1
CH, -COOH+NaOH——> CH,COONa+H,0
CH.OH+2(0)——>CH,-COOH+H,0 -2
469 Tmol
23g nmol

23

N(chy-coor) = 10 =0.5mol

CH,COOH+NaOH——> CH,COONa +H,0

Tmol Tmol Tmol
n mol n mol n mol
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Nep,coon = MaoH
0.5
0.5=¢,xv, =>v,=—=05L
1
Nen,coon = Nenycoona = Newycoona = 0.5mol

n 05 05 2

C= = = =Zmol.L’
v.+v, 025+05 075 3

N, =Ny= ¢, XV, =¢, x10v,

1xv, =¢,x10v=c, =0.1mol.I"
[OH ]=C, =0.1mol.L"

([OBEN,
H,O" |= = =10"mol.L"
(0] [on] 107 = ™
pH= —Iog[H3O*] =-log10™ =13

Jslaall pH Guual-1: sl ¢ 2X107445 €l 0.05mol.L T o385 Jall (e Jslaa: 17 Allea)
+3l 520 J Y a5 bl Jslaall e 51 Jlasiny-2
Al e 3 J iy ABS (b, Jealad) deliil (e 5 el AiliaSl) Al (1iS)(a

CH,COOH +H,0=—=CH,COO +H,0*
[H,07]= JK.C, =4/2x10° x0.05 =10 mol.L"
pH=-Log[H,0" | =-log10” =3
CH, -CH,-OH+2( O)——> CH,COOH+H,0
469 Tmol

mg 0.25mol
n=cxv=0.05x5=0.25mol
m=46x0.25=11.5g
& 1120 4eaa Jle Glhid ognslall Gl S mle ae Adb )l dny S S Gaes e 6g dalad 1 18 Alleal)
el 23 o) 2K Caval g Aalad) Jeladl) Aalas iSI -1 1 glhaall | el pnda 5
axli da o G Gude I3 ¢ el e i b Gl peal) e3g (ai -3 L Ak aeall s ) sdiall Coual dxglall aa i -2
(C:12 ,H:1 ,Na:23,0:16) Jshaall pH cuual 2%
2R -COOH+Na,CO,——>2R-COONa+H,0+CO,

2M 22.4L
6g 1.12L
22.4x6
M= 2 60gmol’
1.12x2
RCOOH =60

R+45=60=R=15=CH, ., =15=12n+2n+1=15
=n=1=R=CH, -
i gyl (aes CH, -COOH
104



n=""C3 _0.05mol -3
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e —fts ~CH ™ NH _CH _CH, NH,
CHa N CHs CH, CH; “CH, X /
cfi, TcH 7 i al egn CH,
i Ol =1- ks 0 e (S -2,N ; f
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