Hla Jalaa A baeld aaa cdleldily 4ig jdad) cOle Ll
Ssdadls 464 po ( plad
il gl £ by

- @@ @ @ e o

1

IS o lall 8 4SS Alalee (i€ cplall 8 LAl aad e NHj <l oY)
NH,,, +H,O < NH;  +OH_

3(aq) 4(aq) (aq)

Al sa Jle $5aeld o (mea ) @l gl Caiia odle | Auilasl Aaladd) slaies 1.1

Aadll C=0,1moOl.L" (ol o 38 5 el sa¥) Jslaad 25°C 5l s A 53 2ie PH (el any
pH=11,2

1 3S1 5 el s Jslaally sl siall AibasSll 15891 380 12
staally s il b Y1 580 5 A ol 55 S Y1 sl 58 5 Jlad) (Sl 0w 2201
ROP\EONI KV ISEGVIRTWEN e P |
o Aaxiunal) Ll 455 il 13) Alial gall Guliie o W g i ) Al sall daf a4
k=1,0.10°m
sl e dllyi s Jels Al i sa sl 59

25°C3 ) sallda j die jciludanal)
= 7410°Sm?.mol ™ K. =10
= 2010%Sm>.mol *

NH

OH"™

2mmol s <l sliuall (aes (e IMMO e Al Al 8 V=100mL 4eas J slae (5 ging
<l sli¥) (e e MmOl s & silisall sl e Mmool s @l S8 O sl e
gl s 585 (e Ao sanall ) shas

Olelital) yaea/zaclE s oo ) aasa Gl GEYT el g el silial) aea Jeld Ao <) 1.2

(o8] o) dad aaa gl Jooa Jia 2.2
K=10 p <l s sl 5 ol il paea Jelindnt of Lle el paiill dadaa sl 39

sie ol Y man 5 S iall Sl 5 Y1 00 5 il Gmen e IS 5SS )
Al sy T



(e 35gsle « P=1,40/CT dyanall i€ (el i) (aead Sy (5 et (e I sl (5 siny
Jslaadl 138 (50 100gJS 8 HNOj; paliall el
.Co=7,78 mol.L* s Sy Jstaall 5855 o) oo

IS el Jstadll (e Wil C;=5.10% Mol.L ™ s 38 55 S1 e Jslas (30 10L Jidasd 3 53
So
AJA:J\ 0d JIA.!Y S) d)l;.d\ (e VO (a‘)m‘ (a;;“ [GETEN

Ualaa 18I 5 (5 & Gaes by il Gmea G o ¢ pH=1,3%80 ) Jslaall pH (obd oy
slall b AsSi

slal (e 90ML e s ginidla sa 4 S) Jolaall (e 10MLE L8 S, Jslan e J goaall
Ladall @ a5 ¢ il
.S, Jsladll pH 5 S 5 ol

sie ¢ Jslaall pH il axy . C=10%mol.L 7 38 5 AH Liaeal Slile ¥ slas juaas
PH=3,4%4l (25°Cs ) jall da )
slall 8 48KE dlalae (S 5 Capraia aea AH ) O

CAH/IA da 53 3allK ) dpaeal) 450 sl

568 3 Canen il Jgaallh da ol alea¥l iy s AH Giaeadl N alaal) o o O

1.3
2.3

3.3

4.3

aanll
CsH,COOH | CHsCOOH |HCOOH | CH;COOH aesll pa
1,32.10° 6,31.10° 1,78.10" [1,65.10° K o dpaesl) 23

S paeal S, Y dlas 5 (CICH,COOH) <l il 5558 (faaal S) ¥ slas yiind
. C=10mmol.L" 3 i i Legd (HCCLCOOH) <l sy 5 5 5

0,=0,33m.8 ¢« 0,=0,167mM.S: S, 5 S wlsladl Jilia e sl e ass
Ll ge Gmas JS el dllae i)

Jslaa JS 8 32a) giall i a¥) 38 55 aa
Oletal) il u_aL@J\ ea’éﬂ\ YRV i)
el e e Jeli JSs dalall Je il 34 Cua)

N ei O sl ARy (3lats  Aleal) aamil) du culS13) Lad
—_ -3 2 -1. —_ —3 2 -1
A(H3O+) =3510°Sm°-.mal ,A(CICHZCOO_) =42210°Sm".mol

=38310°Sm>.mol

(HCC1,Co0")

1.4
2.4

3.4

1.5
2.5
3.5
4.5
5.5




* &»

- @@ @ @ e e o P PP
1

4y

O 8 oke Sy Ciy el s 5ed 0 slal) pe alelal DA HF Uigi 5y i€y el s o Ly
dacld

220l

| NH.;NH;0H  H,O"; H,0 :Jslaall sasl il el g 15891 121
H,0"|=10* =10 = 631.10™mol.L*

- K 10

OH |=1—2 = — =15810°mol.L*
j | |H, 0| 63110™

INH; |=|OH"|= 15810°mol L™

[NH,]=C-[NH;]=01-15810° = 98410%mol L™

50 AY) S B ae A0 )i A an HaO' aswiseS ¥ il 38 55 ol laadls 2,201
Lealal Lellaa) (S Uil

SIS slaall Al s (S 000 S V) il gl Jlaals 3.1

6= XNHZ '[NHZ]+ Aon- .[OH_] = (XNHZ + xOH_].[OH_]

R
o= (7410°+ 20102).158= 433102Sm™
sl 4.1
G=k.o =1,0.10°.4,33.10°=4,33.10°'S
Wl 51
_[nn; L for7],
[NHS]eq
Nl
_3\2
=—(1'58'10 ) = 25310°

98410*



_ N ) 12
HCOOH ,, +CH,COO,, < HCOO,, +CH,COOH _,
:oble Wial) (s g3 )
HCOOH/HCOO 9 CHCOOH/CHCOO
22
HCOOH ,, +CH 3COO(;Q)<_—’ HCOQO_, +CH,COOH Al dlaadll
X @il ALl
mmol
(mmol) 3alall 4aS
1 2 1 1 0 Al )
1-x 2-X 1+x 1+x X BN EN
1-x, 2-X, 1+ X, 1+ X, X, | A
1-X,..=0=x_, =1Immol
2-x _.,=0=x__=2mmol
UJ“ Xma)d. < Xmax2 ui Lu 5
Xmax = Xma)d. = lrnml
3.2
i
K = [HCOO ]J[CH,COOH]
[HCOOH][CH,COO]
o @+x)
(1_ X )(2_ X )
03
10(L-x,)(2-%,) = L+X,)* = 9%’ =32x, +19=0
‘O dalall
e 16_—9\/55 =0,753nol
X,, = 16+—9*/8_5 = 280mmol
Xf S Xmax ui (A’_‘

X, =X, = 075mmol s xs ol Jal Sl X, >x ol L s



1+X
[HCOO], =[CH,COOH]_, = X L5 =175mmol.L* =17510%mol.L™* 4.2
1-x -
[HCOOH], = 121705 25mmol L™
€q OJ-
2—-X -
[CH,COO]_ = L= 2 0’75=12,5mmoI.L‘l =12510%mol.L*
3 eq 0'1
3
M S ol Jolaall eV lasa ey 13
C = n(HNO,) _ m(HNO,) _ 35m _ 350V
° \ M(HNO,)V 100M (HNQO,)V 100M (HNO,)V

_ 350
C, =
100M (HNO,)

_35.1410° _ 4910°
° 10063 631C
V;=10L; C;=5.10° mol.L™" :chuiail) ddae 2ay el Jsbaall (ailiad Ll 5 3
raidil) dlee L8 Laias J slaall 8 450200 HNOj 3abe 43aS () alas
n,(HNG,) =n,(HNG,) = CV, =CV,

= 7,78mol L™

203
v -CM
0 CO
Nl
—2
V, = 510710 =0,064271L =6427mL
7,78

3.3
H.0']=10™ =10 = 510°mol.L™
3
58 paea (e 5 ke HNO; pasall 03 [H,0']=C, o) W 5
A0 Aalaal)
+ NO;

3(aq)

HNO, + H,0 — H,O;

(aq)
rcadadll dlee S LAl 4.3
_CV, 5107?1072
v, 10t
(b 5 [H,0']=C, = 510°mol.L™ : 0l s 8 el of Las
pH=-log([H;0"]=3-log(5)=2,3

CV,=CV, =C, = 510°mol.L™




[H,0']1=10™ =10 = 39810*mol .L™
wma gaes AH gaeall 03 [H O] <C ol

- LSl Adaleal)
AH +HO <= A, +HO,
Ll
[A], =[H.0°],, = 39810 mol L
[AH]eq =C-[A]=10%-39810" = 9610°mol.L™
1)

_[A]4[H0'], _ (398.10%)
A [AH],, 96107

=16510°

dipmes 43l (Y CH3COOH L siliY) iann s g ytall (meal) 138 G Jsaall (ga gt
1,65.10° s s
abea¥ 038 i i Sy 1388 5 L8 maal) IS LS 5 50 Fpcaaal) 4305 CilS LS 4l alas
(IS meall 5 8 2y 55 G

CsH,COOH< CHCOOH< GHsCOOH< HCOOH

[
»

ua.«;l\a}gm\}@.m

CICH,COOH +H,0 <= CICH,COO™ +H,0"
HCCI,COOH +H,0 <> HCCI,COO™ +H,0

:[CICH,CO0™], =[H,0"]., S1 Jslaall duuailly L

g, = /.lCICHZCOO’ [CI CH ZCOO_] + /]H3o* '[H3O+] = (/]CICHZCOO’ + AH3O*)'[H3O+]eq
103
[CICH,CO0], =[H,0°], = 9%,
CICH,CO0™ +/]H3O+
0167
CICH,COO], =[H,0], = : = 426mol.m™ = 426mmol .L™
[ i lo =[O ] 42210°+3510°

2.4

3.4

1.5

2.5

353 ) Jslaall il Ayl (e

[HCCI,CO0 ], =[H,0"],, = 85mmol L™




3.5

eteY
X CICH,COO" 426
L= f1 :[ 2 ]eq = 2 20,426
Xraa C 10
X HCCI,COO™
TZ - f2 =[ 2 ]eq = 815 - 085
X naxo C 10
_ [CICHZCOO_]eq[Hs(T]eq _ (42610°)° - 316107 45
' [CICH,COOH]., 107 - 426.10° '
HCCI,COO™] _[H,O" %)?
:[ 2 ]eq[ 3 ]eq — (8’510 ) :841610—3

’ [HCCI,COOH],,  107-8510°

‘)“S‘)"M U‘“S"! M ] L’ UJ\)-J\ :\lﬂ:u (BX’-J-\N ‘_;JLQ_J\ ("M‘ A_wus kt: UJ\ ‘K2>K1 STo>T U\ Lo 55
aﬁé@\eﬂ\z\muu:\swsa)gﬁu)\)ﬂ\&u S LalSa





