N, = 6,023.10%3 Na I
N Na
g/mol M m n
g m n= M mol
% n=lo
L/ Vi Vi
mol n c =§ mol/L ¢
L |4
m
g m Cn = g/L t cy
L %4
m
g m p=v g/mL p
mL V
Pe
pe =1g/ml=1kg/l d=£ d
p pe
€1
C2
v, eV = ¢V,
£
Ve=V, =13
€1
c,y = “ = & F
c %
V1 2 1
V2
P
10.P.d
d C =
M
m P =—x100
m
ml
k=2
L I
A I G = 7= Ko S G
|4 U
Al O'=/11[X1]+12[X2]+ S/m o
mol/m3 [X]
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B(ag) + H20() = BH" (4q) + OH™ (49)
[OHT] < C 1, <1 K<10*
[0OH]=C 7, =1 K> 10*

HA(aq) + HZO(Z) = H30+ + A_(aq)

(aq)

[H;0*] < C 1, <1 K <10*

[H:0*]=C 1,=1 K>10*

10714 pH = —log[H;0"] = [H;0%] = 107PH
[HO"] = ——— = [HO"] = 10PH-14
[H307]
X [HO™] _ 10pH-14 x5 [H 0+] 10~PH
Tf N Xmax ¢ c ) Tf - Xmax - 3C = Cc

Ke = [H;0%] X [HO™] = 10~ 14

aA+ bB = cC +dD K Qr -
0 - [C]¢ x [D]d K=o, — [C]Cf X [D]df
" Alex[B]P T [Ale, x [B]P,
[H,0] =1 -
_[BH*), x [0H7; pK, = —logK, = K, = 10-PKa
[B]f [A7]f
_[BH*]; x [0H"]; X [H30*] _ ke PH =pKa +log 7y
[B]; x [H307] Kq
% [HA] [a7] A7l = Al pH =P -
[A7]f < [HA] pH < pK, -
[A7]f > [HA]; pH>pK,
pH = pK, -
pH [HAl; = A, 100
> [HA]; + [A7]f
; [A7]y = 4l 100

Sl ol

XMADADAL DN ZDEL AL £ AN\AA

YWYV VW DZLT LLINUUILVL



https://www.dzpen.com

PN e

—@—

——(las) dpeall Syl

)

| ety sl o oS

CaVa = CbVE
Vg
[A7] = [HA] =V, = ) = pH = pKa
H30% +OH~ =2H,0
q aq
1 1
K= [0H-] x[Hs0+] _ Ke
_Xf  CqVa—[H30TIVp _ CqVa—10"PHyp
T e CpV o CpVp Vo < Vg
Ny L o [ B B
thod e e HA(aq) + HO™ = A7 (aq) + H20(
pH; SSemT ot s pn H — —
-’/‘!d’ //’ HAgqy + HO = A" (aq) + H20(p
aKG S ____:,-" SEEESEIEssmscrun: CaVa CoVp 0
i 1 CaVa — x5 | CpViy — x¢ X
V."(T'.'ﬂz x
Ve Vg - Tf - Xmax Vb < VE
: CoVp = Xmax = 0 = Xax = GV, HO™
[H0™] = 222 = ;. = GV, — [HO™1Vy = GV, — 10PH- 4V
T
Xf Cbe —_ 10pH_14VT
Tr = =
f Xmax Cbe
K= [A7] B [A7] x [H307] _Ka
— ~ [HA]x [0H~]  [HA] x [OH"] X [H;0*] ~ Ke
pKa !
== S===c SS======== Blag) + H30% = BH* (40) + H,0(
pH form Bagy + Hs0"= BHY(,+ H0u
T = == CoVp CaVa 0
i = = CoVp — x5 | CoVg — x¢ Xf
Ve Ve v,
2
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X

H,0%

Tf = o Vb < VE
CaVa — Xmax = 0 = Xpmax = CaV
[H50*] = 2520 = xp = oV = [H;0* 1y = CaV = 107747,
T
Xf C,V, — 107PHY,
Tr = =
"™ Xinax CaVa
K = [BH*] B 1
 [H] x [[H;0*]] Ka
P o
V,
Ve
|4
m=cVM
74
P |4
74
|4
74
10 .P.d
¢= M
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2008 1

CH3COOH(aq) + HZO(g) == CH3C00_(aq) + H30+

(acide/base)
K
pH C =2.7x%x10"3mol/L V =100mL
3,7 25°C
Xmax X¢
Bi

[CH;COOH]; [CH5C007 ],
(CH;COOH /CH5C00™) pKa
2011 2
C, = 0.01mol/l Vo CH,COOH Sy

Xéq

[H30%], G Ty

[H301]

2
Q , = eq
T4 Co—[H30%]4q

[HO  ]¢q [H30%)eq  Achscoo- Auso+ O¢q

Achscoo- = 3.6mS.m*.mol™" Ay o+ = 35.9 mS.m*.mol™!

Qe | 70 [Hp(;ﬂ]eq (mol.L™y | o,,(8.m I e(mol Iy | Jal=ll

0,016 1.0x107 S,
0,036 5,0x1072 S,
Qr.éq Ty
3
C; =10"?mol/L C¢HsCOOH (S)

0 =0,86x10"2S/m

(1)

Acgts—coo- = 4mS.m*. mol™? Ayyo+ = 35.0 mS.m*. mol™"

Tlf
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25°C pH=32 C,=C HA (S,)
TZf
T2f Tlf
2012 4
pH C, = 1072 mol/I C¢H:COOH V = 200ml S,
pH; = 3.1
Tip
CcHsCOOH /CyHs00~ Kq,
Tlfz
Kal = Cl 1—’L'1f Kal
C'; S, S: 20ml
pH', =3.6 pH
C'y,=1x10"3mol/l
Tap -
2016 5
Co HA So
HA
Co pH 5
pH = pKa + log (T—f> S pH
1—‘L'f
Co
pH = f (log (12 )) pH So
f
(1
o (HA/A™) Ka
7, = 0.4 HA
pH = 4.2 160
2 Co
> (HA/A7) pKa
1 I 173
Og(l —Tf) HA
HA/A= | CH;COOH/CH5C00~ | HCOOH/HCOO0~ | C;H,COOH/CoHsCO0~
pKa 4.8 3.8 4.2

F
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2010 6
500 ml 1,2 L NH; (S1)
Vy = 24 L/mol (S Cy 1
11,1 25°C (S pH 2
Tyf
V =50ml (S2) 3
(S C, = 2 x 107%mol/I
(S2)
Tof 10,8 (S2) pH
(NHJ (aq)/NHs(aq)) ka 4
7
V =100ml C =0.02mol/1 NH; (51) -
o =153mS.m™!
-1
-2
Tf -3
(NH,*/NH3) pka k -4
20 (S, v, =200ml (S, ;
(S2) C, -1
pH = 10.08 Tof = Tyf 2
-3
Ke=10"" Ayy+=7.34mS.m?*/mol  Aoy- = 19.9 mS.m?/mol
2016 8
M(C,HsCOOH) = 122g/mol 25°C
CsHsCOOH 1
¢, = 0.01mol/L v, =50mL (S CsHs500~
Co = 0.025mol/L
Vs -
(51) -
(50mL , 100mL , 500mL) -
(5mL , 10mL , 20mlL) -
1
3.12 (S, pH 2
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Qrf -

(Sy) 10mL -3

pH

VHZO(mL) 0 10 40
C(mol/L)
pH 3.12 3.28 3.49
i
Tf c

2013 9

m = 0.72g CH;CO0H S -1
3.3 pH 25°C 800ml

S, C, i

T

S1 %4 V pH Xeq -5

4.76 CH3CO0H(aq)/CH3C00~ (aq) pKa -5
no V, g S1 Vi -2

NH; CH;COOH i

K oy

Teq = 1:6? feq a

Teq -5

M(C) =12g/mol , M(H) =1g/mol , M(0)=16g/mol , pKa(NH,*/NH;)=9.2
10
11,3 pH V =100 ml C = 0.01mol/l CH3;NH, (So)
( ) -1
-2
Tf -3
pka =10.6  CH3;NH;*/CH;NH, pKa -4
(Na* + HCO3) CH3;NH, -5
n=CV
CHsNHy(,\ + HCO3 () = CH3;NH;* (g T CO3™ (@)
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pka(HCO3 /C0%™) = 10.3 k

()
xf o (CV—Xf)Z
T‘f
pH
HNO,
Co = 0.625mol /L (So)
pH C &) (So)
JE% pH = 2.8
. k ,":U pH pH -1
: -2
: -3
i -4
20 - . \.&J TpH
" - —> (HNO,/NO,™)  pKa 5
S) C -6
Tf -7
3HN02(aq) =2NOg) + H3O+(aq) + NO3_(aq)
(So) V = 800mL
‘gn(HNoz)(mol) .
-2
A
-3
3V dt
\ t =60h t=20h

[HNOz] = [N03_] -5

0 20 40 60 80 100 t(h) -

nO X = T

[HNoz] = [NO3_]
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2010 12

100 ml m CH;COOH &)
3,4 25°C pH S pH
1
Xf 2
m C =0.01mol/L 77 = 0.039
)
Qrf Qri 3
V, =10mL S C 4
Vg = 25mL Cp, =4 x103mol/l (Na* + HO")
) C
12,5ml pH
M(H) =1g/mol M(C) =12g/mol M(0O) = 16g/mol pKa(CH3;COOH/CH;C00~) = 4,8
2016 13
25°C
(P%) HA HSO;NH,
V =100mL Cy (S4) -1
m = 0.9g
|
(Sa) :
80mL Vy = 20mL (S4) -2
~ (Na* + HO")
Vpr = 15.3mL Cp, = 0.1mol/L
2 pils =7
HA my (Sa) Ca -
(P%) -

M =97g/mol HA
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2016 14
K, =10~ 25°C
v, = 20mL HA C,
pH C, = 0.02mol/L (K* +HO™)
Vs pH = f(Vy)
ol |
- 1
] C, 2
(HA/A™) pKa -3
Weste sasgsfEEs (HA/A™) pKa
. CH,COOH/CH5C00~ 4,8
2 : HCOOH/HCOO~ 3,8
V,(ml) CocH.COOH/CeHsCO0™ | 4,2
2 | - HA -4
-5
6.2 7.6 K
8.2 10.0 t Vy=5mL
4.2 62 «
2017 15
Ke =10"1* 25°C
V, = 20mL o V, = 30mL
(Na* + HO) C, HCOOH
Vs pH pH C, = 0.1mol/l
2 M
(1
2
A3
c, C; 4
(HCOOH/HC00) pKa 5
g1 Vb(;mL) X 6
5
sl SIS | gl LT e 7
oy 31 - 44
dsatsas sl 3))) 62 - 76
callis Jid 80 - 10,0 Sl S’b
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pH

153

25°C R" R R'COOH RCOOH
m = 0.6g
V= R'COOH (S,) RCOOH
(Na+ + HO_) Vl = 10mL (Sl)
£oH i (S2)
(2
(S2) &)
(S2) C; (S G
-E"—EZ ot
::E‘FZ - CnH2n+ICOOH
pKa
1
RCOOH
i Vp(mL) (51)
H=1g/mol 0 =16 g/mol C =12 g/mol
2014
pH NH; &)) Cp
C, = 0.015mol/L (H;0* 4+ Cl™) &)
09 25°C
it 9- Jsil Cp
NHf/NH, pKa
K
V, = 9mL
[NH3]r
[NHZ],
2 Xf Vb Gy
Va(mL) Tr
0 3 g
Sl VE

XMADADAL DN ZDEL AL £ AN\AA

16

(51)
800mL

C, = 1072 mol/1

17

V, = 20mL
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2011 18

d=13 27% So
Co = 8,8mol/l 1
Vo= 10ml C, = 0,1mol/l
500 ml 50 S 2
pH S V, = 10 ml 3
pH
pH
pH
PH
T
R
E (VaE 5 PHE )
S
2 Bt
0 H=1g/mol Na=23g/mol 0 =16g/mol
A Je ) V,(mL)
2013 19
C =10"2mol/l V CH;COOH S
o =16ms.m™! 25°C S o
-1
A Aot AcHscoo~ O S [H;07] -2
3.4 pH 3
(K*aq + OH o) S v, -4
[CH3C007 (aq)] _ -3 _ -3
[CHaCO0R@D)] — 41.43 x 10 C, =2%x10"°mol/l
[CH3€00™ (aq)] _
[CHsCOOH(aq)] 1 Vp = 10ml
CH5COOH(aq)/CH;C00~(aq) K, -
V, -
Achycoo- = 41 mS.m* mol™* Ayyo+ = 35.0 mS.m?. mol™*
20
800ml m = 0.48g CoyHypny1COOH S, 1
pH = 3.39 pH 25°C
S ol
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C, pKa, =476  CyHypyCOOH /CpHypsa COO™ pKa,

(Na* + S, V, = 20mL C, 2

pH V, = 8ml C, =2x%x10"2mol/l HO™)

pH = 5.36
K -
VyE Ve = V(1 + 10PKa-PH) Vy -
Cq -

H=1g/mol 0 =16 g/mol C =12 g/mol
2015 21
NH,NO;
25°C 33%
C, = 0.15mol/l NH,* V, = 20ml t =
pH C, = 0.15mol/l (Na* 4+ HO™) V, = 10ml
pH =92

+ - =
NH, (aq) + HO (aq) = NH3(aq) + HZO(I)

xmax
Xeq = 1.5 X 1073 mol
s
m = 6g -2
(Sa) V, =10ml 250ml (Sa)
Vg = 14ml Cp, = 0.2mol/l

(Sa) Ca -

M(H) =1g/mol ,M(N) = 14 g/mol,M(0) = 16 g/mol PKa(NH,*/NH;3) = 9.2

2012 22
C13H18 02
200mg
Hipdl ol
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M(RCOOH) = 206 g/mol

S

RCOO™

Sp

RCOOH

V, = 100ml

C, =2x%x10"2mol/l

14
IS

IMADADAL D ZDEAL A NNAA

C, =0.02mol/l S
+ —
H;0 aq + OH
E
OH™
:..:2 ;1_“ T. T 'ghl ’r"rJHf
o T4 T
(aq)
V, =20ml 10
v A [CH3NH,]
~ [CH3NH;3']
N
N
\‘\
EESS V(D)=
e EEE=m=E== e E==rt=st
(S1)
PH K, Gy
- 3

25°C

(Na*yq + OH™ 44)

20ml v,
= 2H,0
1
2
OH™ 44 3
-4
RCOOH
m
23
CHsNHy g,
(51

C, = 0.02mol/l

-1

-2

-3

-4
2.8ml -5

pH -
-6
-

T‘f -

57 CH3NH,) =10.6
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5g 100g 5%

24

d=1.02 CH;COOH

CH3COOH(aq) + H20(1) = CH3C00_(aq) + H30+(aq)

200mL 100mL 50mL
20mL 10mL 5mL

pH
Cp, = 0.05mol/L (Na* + OH™)
vV, =100 mL 20 (S1)
(S1)
(Sl) Cl CO = 0,85 mOl/L
3,07 (S pH
i
(CH3;COOH/CH3;C007) pka = 4,76
V, =20ml
Cp, = 0.05mol/L (S1)
V,(ml) 1 2 4 6 8 9 10 12 14
pH 3.55 3.88 4.24 | 4.49 4.7 | 4.81 1491 | 5.14 | 542
[CH;C00™]
[CH;COOH]
CH3C00H(aq) + OH_(aq) = CH3COO_(aq) + H,0(,
[CHBCOO_] — 10pH—pKa Vb
[CH3COOH]
[CH3C007]
[CHsCOOH] fWp)
(S1)
pH
V, = 14mL

My =16g/mol My =1g/mol M, =12 g/mol
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