2017 4
N, = 6,023.10% Na .
N Na
g/mol M m n
g m "y mol
v, n=2
L/ Vi Vi
mol n c :% mol/L ¢
L |4
m
g m Cm = 7 g/L t c,
L |4
m
g m p=7 g/mL p
mL |4
Pe
pe =1g/ml = 1kg/l d=2 d
p pe
€1
C2
V1 C1V1 = C2V2
£
Ve=V, =1
€1
2
Vi
V2
P
10.P.d
d C =
M
m P =—x100
ml
K=3
b I
A I G = 7= Ko S G
%4 U
A 0 =4 [X1] + Az [X;]+.. S/m o
mol/m3 [X]
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B(ag) + H20() = BH™ (4q) + OH™ (49)
[OH7]<C 1, <1 K <10*

HA(aq) + HZO(l) = H30+(aq) + A_(aq)
[H;0*] < C 1, <1 K <10*
[H;01] =C =1 K> 10*

[0H]=C 1,=1 K >10*
10714 pH = —log[H;0%] = [H;0%] = 107PH
[HO7] = oy = [HO™] = 10777 ’ ’
7. = X _ [H0] _ 107PH
_oxp [HO™] _ 10PH-14 s Xmax C C
Tf - Xmax ¢ C

Ke = [H;0%]x[HO™] = 10714

aA +bB = cC +dD K Q,
_ [cI*x[p)* K=, = [C]°,x[D]¢,
VLI 7141 x(B],
[H,0] =1
K. = [A7]yx[H30%]f
[BH*],x[0H ], [BH*]x[0H ] X[Hs0*] ‘ LHAly
= f ! _ ! L3 pK, = —logK, = K, = 107X
[Bls [B]x[H307] o Ay
Ke pH = pK, + log ————
k=% g
a
[A7]f = [HA]; pH=pK,
pH = pK,
[HA]f [A7]f
H [HA], = —x100; [47]; = — %100
5 I 7 [HAl + A7)y I 7 [HAl + A7)y
[ ]
(HIn/In™)
HIn(a) + HZO(I) = H30+(aq) + In_(aq)
[In_]fX[H30+]f [In_]f
;= [HInl, = pH = pK; + log [Hinl,
St
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_ iy
pH R= [HIn];
In~ pH=>pK; +1 R=>10 o
HIn pH<pK;, -1 R <10 °
pKi—1<pH<pK;,+1 e
o I O ] 5 O ol SN s 1 pH
pK|i- 1 PR i + 1 >
=
e — v
=‘=E]
ey sy ke
| c5ady sl a1 .
lm”ﬁ I
CV, = CpVg °
[ ]
_ Vg
[47] = [HA] =V, = =% = pH = pKa
H30+aq +OH~ =2H,0
1 1
K = onTximon ~ ke
Te = XF o _ CaVa—[H30*]Vr _ CqVa—10"PHY L V.o <V
s Xmax CpVp CpVy b E
HpH ! |~ HA(aq) + HO™ = A7 (aq) + H20q) .
‘ﬂ:' & | °
_ A TS L _ _
pH; ] A tag ~ HAgqy + HO = A (aq) + H20(
i EEE HmReE Rl 8Pt CaVa Co Vs 0
pKa T CoVo — x5 | CpVp — X Xf
V,(ml) v =2l v, <V .
Ve Ve ! CoVp — Xmax = 0 = Xmax = CpVp HO™
2

[HO_] — CbV‘f—xf — Xp = Cbe — [HO_]VT — Cbe _ 10pH—14VT
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Xf . Cbe - 1OpH_14VT

Tf:

Xmax Cbe
e__ A1 X0 Ka
[HA]X[OH~] [HA] X[OH~] X[H;0%] Ke
oKa e Bag) + H30" = BH (4¢) + H,0(y
pH, : e ——— ! B + H;0% = BH+(aq) + H,0(,
= o e e CyVp CaVy 0
=SESSS=S=E-cSS=ss===c== CoVp — x5 | CoVo — x5 Xf
% VE Va Tf = x::};x Vb < VE
CaVa — Xmax = H30+
0= xpmax = CVs
[H,0*] = ”‘j—;"f = x; = CaVy — [H30* |V = CaV, — 107PHY;,
Xf C,V, — 107PHY,
Tf = =
xmax CaVa
1o
B [BH*] 1
[HIx[[H;0*]]  Ka
v, .
. , -
Vg
Vo
V c -
m=cVM
%4
P |4 c -z
%4
vV c )
Vo
%4
Vo
C = 10Pd
M [T} Lo
Aol
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2008 1
I
CH3COOHqq) + Hy0(p) = CH3C00 gq) + H30*
1
(acide/base) 2
K 3
pH C =2.7x10"3mol/L V =100mL i
3,7 25°C
1
Xmax Xf 2
5 3
[CH;COO0H]; [CH3C007]; 4
(CH;COOH/CH5C00™)  pKa
2011 2
Cy = 0.01mol/I V, CH;COOH Sy
1
Xsq 2
3
[H;0*]; Co
+2
Qréq = chPIFHO—Jr]IéC,
[HO™ ]4q [H30%¢q  Achscoo- g0+ O¢q
4
Achscoo- = 3.6mS.m?*.mol™" Ay o+ = 35.9 mS.m*.mol™!
Qe | 7C0) [H 30(:?3]@ (mol L) | o, (Sm™) | e(mol L) | Jet=l
0,016 1,0x107 Sy
0,036 5,0%x107 Sy
Qreq Ty -
:3
C, = 10" mol/L CeHs — COOH (S,) i
o =0,86x1072S/m 25°C
1
2
(S1) 3
Acgts—coo- = 4mS.m* mol™? Ayo+ = 35.0 mS.m*. mol™"
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Tyf
ky
25°C pH=32 C=C, HA (S,)
Tyf
Tyf  Tif
2011 4
CH,COOH
CH;COOH(aq) + H,0(¢) = CH;C00~(aq) + H;0%(aq)
o =1,6x10"2S/m Cy = 0.01mol /I 25°C
(acide/base)
[H30%]sq  Co K
o(t) = T A [X,]
o(t)
K
s
Achycoo- = 4.1mS.m?*. mol™" Agyo+ = 35.9 mS.m?. mol™*
2008 5
G C =10"2mol/L V =100mL
G = 1.92x107*S k=1,2x10"%m 25°C
%4 1
2
%4 C Xmax 3
o 4
k G
AH3O+ [H307]
Achycoo-
Achscoo- Amzot kG [H;07]f
pH
Qrs C [H30%]¢ Qrf
(CH3;COOH/CH3;C007) pKa
Ayo+ = 35.0 mS.m* mol™ Achycoo- = 4mS.m* mol™!
M(H) = 1g/mol M(C) = 12 g/mol M(0) = 16 g/mol
St ré
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2012 6
C, = 10~2 mol/I C,HsCOOH V=200ml S,
pH, = 3.1 pH
1
2
Tig 3
CHsCOOH /CgHs 00~ Ka, 4
Tlfz
e Ka, 5
¢’y e S 20ml 6
pH', =3.6 pH
C'; = 1x10"3mol/l
T2
2009 7
(mol/l) C CH;COOH
1
2
1 C  [H307] 3
Ka =L 2; (CH;COOH /CH;C00™) 4
©) T 5
C(mol L) x10 178 8,77 1,78 1,08
7(x107%) 1,0 1,4 3.1 4,0
A=1/C(Lmol ™)
B=1t*/(1-1)
A= f(B)
(CH;COOH/CH3;C007) ka
2012 8
25°C
pH =34 C, =10"2mol/l CH; — COOH S, i
1
2
CH; — COOH 3
r1f2
T, k=G K, 4
5
C, = 10"t mol/l S, i
L o =50ms.m™!
St
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4
1
K, Typ 2
3
Achycoo- = 41mS.m? mol™t Ao+ = 35.0mS.m*.mol™"
2016 9
M(CeHsCOOH) = 122g/mol 25°C
C,H.COOH
C, = 0.01mol/L Vy =50mL (51) CeHs00~
Co = 0.025mol/L
Vo
(S1)
(50mL , 100mL , 500mL)
(5mL , 10mL , 20mL)
1
3.12 (s pH
Qrr
(S1) 10mL
pH
Vyzo(mL) 0 10 40
C(mol/L)
pH 3.12 3.28 3.49
s
T, C
2014 10
HA
c{motiL) 1,0-107% | 5,0-10° | 1,0-107° | 50-10* | 1,0-10™* 25°C pH
pIl 3.10 328 3,65 3.83 427
[Hp*]éq (mol - LY
[A‘lq (mol - L") HA
[HA], (mol -L7) %4 C
Log EA]]"; HA
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2017 4
(HA/A™) pKa HA pH
B [A7]eq
pH = f(log [HA]eq)
HA (HA/A™) pKa
34 | HCOOH | HCOO™ | C,H COOH /C,H.CO0™ | C.H.COOH /C H,LCOO"
PK, 3,8 4,87 42
2015 11
25°C pH=29 (€ =0.01mol/l \Y HCOOH 7
( ) 1
2
Tf 3
(HCOOH/HC00™) pKa 4
[CeHs5CO, ]
m C CeHsCO,H v
T EEEE=E| — [CGHSCOZ_]
- T HEPHYL pH = f(log [CaHscozH])
: g~ (CcHsCO,H /CqH5CO, ™) Ka
EEeniit (CcHsCO,H/CxHCO, ) pKa pH
2 [CsH5CO,H]
(C4HsCO,H/CsH5CO,7) pKa
[C.HoC0, 1) C,HCO,H HCOOH
: ([CEHSCOZH])
2016 12
J.z‘;pH
i Co HA So
e
HA
9 Co pH Tf
So pH
: >
Ir — f
log (1 —r,) pH = pKa + log (1_Tf)
Co
T
= (onf2) oo
(HA/A™) Ka
St ré
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7 = 0.4 HA
Co pH = 4.2 160
HA (HA/A™) pKa
HAJ/A~ | CH;COOH/CH;C00~ | HCOOH/HCOO- | CgHyCOOH/CyHsCOO-
pKa 4.8 3.8 4.2 25°C
2010 13
500 ml 1,2L NH; (S1)
Vy = 24 L/mol (51) Cy 1
11,1 25°C (S1) pH 2
Tyf
V =50ml (S2) 3
(S) C, = 2x107%mol/1
(S2)
Tof 10,8 (S2) pH

(NHJ (aq)/NHs(aq)) ka 4

14

V = 100ml C = 0.02mol/l NH, (S,)
o =153mS.m™?!
1
2
3
Tf 4
(NH,*/NH3) pka k 5
20 (S,) Vv, =200ml (S,

(S2) C, 1
pH = 10.08 Ty = m Tyf 2

Ke=10"" Ayy,+=734mS.m?/mol  Aoy- = 19.9 mS.m?/mol

2013 15
m=0.72g CH;COOH S, 1

3.3 pH 25°C 800ml
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S, C, i
T
S1 % V pH Xeq -5
4.76 CH3CO0H(aq)/CH3C00™ (aq) pKa —
o V, ng S1 Vi 2
NH; CH;COOH -
K -
Teq = 115? Teq a
Teq -3
M(C)=12g/mol , M(H)=1g/mol , M(0)=16g/mol , pKa(NH,*/NH;)=9.2
16
HCOOH CH;C00~
CH;COONa 0.1mol 500ml
0.1mol
1
2
Qri 3
Tf 4
K =13 5
Tf 6
17
11,3 pH V =100 ml C = 0.01mol/l CH;NH, (So)
( ) 1
2
Tf 3
pka =10.6 CH3;NH;*/CH3;NH, pKa 4
(Na* + HCO3) CH;NH, 5
n=CvV
CHsNHy )+ HCOZ ) = CH;NH,* @p Co3~ (@)
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k
(xp)°
g  (ev-xp)?
T\f
pH
pka(HCO; /C037) = 10.3 Ke = 10714
2012 18
25°C
CcHsCOOH 500ml S
1
/ K, 2
(Na*qq + OH™ 4q) V, = 20ml 3
Vy pH C, = 0.2mol/l
-
| pH ! i
12 — ‘
E' E -
10 ~
4 ‘// S m -3
LT | &
- Vit C4HsCOOH /CsHsCOO" K, -
0 2 4 6 8 10 12 14 16 18 20 22 24 26
pH =6 -3
M(C)=12g/mol , M(H)=1g/mol , M(0) =16 g/mol
2013 19
C, C,H:CO,H V, = 20ml
a Vb Cb = 10_1 mOl/l
| pH
e pH = f(V},)
1
pH 2
3
5 !
2 i e 4
- C, E -
1 CHsCOOH /C,HsC00~ pKa o
i v, (m) Vy =0 pH =
St ré
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2016 20
K,=10"1 25°C
V, = 20mL HA C,
pH C, = 0.02mol/L (K* 4+ HO")
Vb pH = f(V},)
I Ca
T i (HA/A™)  pKa
FHEH H H (HA/AD) rKa
‘B, (m) CH3COOH/CH5C00~ | 438
AL AEECER T HCOOH/HCOO~ 3,8
2 CsH;COOH /C4H:CO0~ 4,2
HA
6.2 7.6
8.2 10.0 K
42 6.2
2008 21
CH;CHOHCOOH 2.4x107?mol/L
HA
pH
S M V, = 20mL
' C, = 5x107%2mol /L
S L. f—| Aty [
EnE pH pH
| EEsEEEmEEm | H Vo = 20mL
— i 200mL
V, =12.9mL
1
2
3
4
5

4 (7] Lo
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2010 22
25°C
HCOOH((aq) (So)
180mL 10 (So) V, = 20mL
(S1)
(Na+ + HO_) (Sl) V1 = ZOmL
3 C, = 0.02mol/L
APH (So) 1
& | I | i
NEEEEEN 2
1|
EEREREEE | u 3
| S T | ) ! 3=zl
| — ] I | ka 4
LT > HCOOH HCOO~
- — ( (aq)/ (aq))
(So) 5
2010 23
CeHsCOOH €O,
I/a = Ca
co, 50mL
Cp, = 0.1mol/L (Na™ + HO™)
25°C pH Vp 1
1 pH = f(Vp) pH
ApH
I/-—-_--
E
Ca
HEES V, = 10mL 2
|
2 H,0*
Vo(mL)
o 2 Jeszdl -
3
sl pazl Jlee pH el el
6.2-42 Jll s
7.6-6,0 Joasigas ! 3))l
10,0 - 8.0 Onld Jaall
St ru
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2016 24
25°C
HA HSO,NH,
(P%)
Ca (Sa) 1
m = 0.9g V =100mL
(Sa)
80mL V, = 20mL (S0 2
Cp, = 0.1mol/L (Na* + HO")
pHy =7 Vyg = 15.3mL
HA my (Sa) Ca
(P%)
M =97g/mol HA
2010 25
100 ml m CH,COOH )
3,4 25°C pH (S) pH
1
Xf 2
m C =0.01mol/L 7, = 0.039
(S)
Qrf Qri 3
V, = 10mL (S) C 4
C, = 4x1073mol/1 (Na* + HO")
Vyg = 25mL
(S) C
12,5 ml pH
M(H) =1g/mol M(C) =12g/mol M(0) = 16g/mol pKa(CH;COOH/CH;C00™) = 4,8
s
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2013 26
C =10"%mol/l V CH;COOH S
o =16ms.m™! 25°C S o
1
A Aot AcHscoo~ O [H307] 2
3.4 pH 3
(K*aq + OH o) S Va 4
[CH3C007 (aq)] _ -3 — -3
[CHaCooaa)] — 41.43%10 C, = 2x107° mol/l
[CH3C007 (aq)] _ _
[CH;CO0H(aq)] Vp = 10ml
CH3CO0H(aq)/CH3C00™ (aq) K,
Va
Achycoo- = 41 mS.m? mol™! Ayo+ = 35.0mS.m? mol™*
2015 27
C3Hg03
P =45%
M = 90g/mol
p=1.13kg/l
pH C =0.1mol/l V =500ml 1
25°C  pH =24
(C3Hg03/C5H5037) pKa
100 2
(Sa) Vo = 10ml Cq (Sa)
Vyp = 28.3ml Cp = 0.02 mol/l (Na* 4+ HO™)
CO Ca
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p=1kg/l
2015 28
C, CoHsCO,H v, = 20ml
Cp, = 0.1 mol/l (Na* +0H™)
Vb
1
E 2
C, 3
(CoHsCO,H/CgHsCO,O) pKa 4
14ml 5
Ir
25°C
2013 29
C, CH,COOH
25°C 38  pH 1
prH -
’ C, o
[H307]eq
6 c, .
Toq = 0.0158
: v, = 18ml C, 2
T W (mL)
ExAO C, = 10"2mol/l
-
Ca E(Vye ,pHg) -
4.8 pH V, = 9ml 3
pKa pH % .|
x x —o
T T

pKa(CH;CO0OH(aq)/CH;C00~ (aq)) = 4.8

4 L Lo
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2011
d=13 27%
Co = 8,8mol/l
Vo= 10ml C, = 0,1mol/l
PH
T——
i 50 S
500 ml
5 itk ‘ ' o Vy, = 10ml
) | | oH
2 A gt Vo(mL)
pH pH
pH
E (VaE ,'PHE )
S
M(H) =1g/mol M(Na) =23g/mol M(0O) = 16g/mol
2014
pH NH;, S Cp
C, = 0.015mol/L (H;0% 4+ Cl™) ®))
09 25°C
‘;IJH I -
id:lai;. 9~ Jsi i Cp
NHf /NH, pKa
K
V, = 9mL
[NH3]f
[NHZ],
Xf Vb Cb
2 Ir
“a(ML)
0 3 g

4 (7] Lo

30
So
1
2
S
3
S
31
V, = 20mL
1
2
3
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2015 32
NH,NO;
25°C 33%
C; = 0.15 mol/l NH,* v, = 20ml t=0
pH C, = 0.15mol/l (Na* +HO™) V, = 10ml
pH=9.2
NH,* gy T HO (aq) = NH3 o) + Ha 0
1
Xmax
Xeq = 1.5%107% mol
Tr
m = 6g 2
(S.) V, =10ml 250ml (S2)
Ve = 14ml C, = 0.2mol/l
(Sa) Ca

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

2012 33
C13H180,
200mg
M(RCOOH) = RCO0~ RCOOH
25°C 206 g/mol
Co So 200mg -
V, = 500ml
Co = 0.002mol/l 1
pH = 3.5 So pH 2
Qr
X T¢?
Xmax Y CQreg = nioey Qr
K
St ré
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V, = 100ml
Cp, = 2x107%2mol /1

(Na*yy + OH o)

S 20ml v,
f C, = 2%x1072mol/l
11:i
10E; e
i i H30*, +O0H™ = 2H,0
o + a
"‘E" : 1
6F s
) o , E 2
A= S
Sk E OH™ 44 3
2 3T : T z PR
e e B R A P OH™
g LHE R () aa 4
] . E: 50 3 ..r"l:_ 14 RCOOH
m
34
+
CHsNH3* CHsNHy s
&)
V, = 20 ml 10 (s,)
v a  [CH3NH]
- [CH3NH;™)
™
4 =F \
C, = 0.02mol/l
3 NC
. 1
o ! = T ——— ‘{a(‘"{'[‘)“-; 2
= T» mE = EEmas
3
Cy 4
Vv, = 2.8ml 5
pH
I
(S1) 6
.|
PH Ke Cb T\f -
T\f

K, =10"*  PKa(CHsNH;*/CH;NH,) = 10.6

Lo
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35
100g d
p=102g/ml
200ml 100m!
20ml 10ml
pH 100ml
Cp, = 0.1mol/L (Na* + OH™)
pH V, = 100ml (S1) 10
Cp, = 0.1mol/L (S1) V, = 20ml 2.4
(Na* + OH™) V, = 13.75ml % = 3.98x1073
[cHzc007] _
[CH3;CO0H]
pH <7 pH 1
(S1) 2
CH;COOH 3
Co (S1) Ca
(CH;COOH /CH5C007) pka, 4
V, = 15mlL pH 5
My, =16g/mol My =1g/mol M, =12 g/mol
pka,(CH3;NH;* /CH3NH,) = 10.7 Ke =101
36
33%
1000 S, Co Co So
V, = 100ml C, S,
Vg Cg = 0.01mol/l1
00 Gus) 1
N C, Ve 2
W S0 G 3
N 4
\ So 100g
ol
0 ; 0 5 20 s
St ru
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37
C.HsCOOH o,
Vo = Cq
(Na* + Co, 50mlL
pH = Vy, = 4mL Cp = 0.1mol/L HO™)
25°C 4
1
2
Tf 3
k 4
CV, = v, 5
C, C, V, (1 + 10PKa-pH)
pKa(C4HsCOOH/CoH;007) = 4.2 Ke =101
38
800ml m = 0.48g CHypy COOH S,
pH = 3.39 pH 25°C
Ca pKa1 - 4‘76 CnH2n+1COOH/CnH2n+1COO_ pKCL1
S, V, = 20mL C, 1
pH V, = 8ml Cp, = 2x107%2mol/1 (Na* +HO")
pH = 5.36
K
VbE = Vb(l + 10pKa—pH) Vb
Vb
Ca
H=1g/mol 0 =16 g/mol C =12 g/mol
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