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WaLULldninauaalaaau

1. aganuunanssaldfinniflunsa wa visanae wazdflunsmiraualiuansaadnilunsaunvise

N7AEAU IWALNVTALLAEAL

NaOH Lgun HBr nNIAEaL
NH,Cl INAa H,PO, nNIAEDL
HNO, NIALN HCN NINBDY
NH,OH LUABAL Ca(OH), LUALLN

HF NINBDY H,CO, NINBDY
KOH LN CH,COOH nsnaau

2. aeszypnIa-ualulisenselld

2.1 CH,COO + HCN CH,COOH + CN
g 2 n3Im 1 n3Im 2 A 1
HCN lugnsnaeaua CN waz CN lugiugreensm HCN

CH,COO" \llupiuaeensn CH,COOH way CH,COOH \lugnsmaasiua CH,COO

2.2 HCO, + HCO, H,CO, + CO,”
HCO, lugnsnaaaua CO,”  uaz CO,” Wluaaradnsn HCO,

HCO, \uaiuaaesnsm H,CO, uaz H,CO, ugnsnradiua HCO,

2.3 CO,” + H,0 HCO, + OH
H,0 dlugnsmaesiua OH  way OH lusiuarasnsn H,0

cO,” lupiianasnsn HCO, waz HCO, lugnsnnasiua HCO,-

2.4 HCIO + CH,NH, CH,NH,” + CIO

HCIO {lugnImaesiua CIO°  waz CIO W{ugwaaaansm HCIO



CH,NH, tludiugaeansa CH,NH,  way CH,NH, ludnsarasiua CH,NH,

3. AvsEyALUATeINIAWAaTTtinsia LY

NH, ALUARD NH,
HCIO AlUARE oo}
H,PO, ALUARD HPO,”
HIO, ALLARAD 10,

CH,COOH  giuana CH,COO

4. agsz1AnsaueLAsa D

HS AnsARa  H,S

HSO, AnsAAa  H,SO,
co,” AnsARa  HCO,
HPO,” AnsAAe  H,PO,
PO,” AnsARa  HPO,”

5. a4AUIUNAMNENdwaed [H'] midaenilu mol/L 1e9snsazansma’llil

5.1 @1782aneNN pH = 3.00

pH = -log [H]
-log[H] = 3.00
[H] = antilog (-3)
= 1x10° mol/L

5.2 @1782aNeNN pH = 8.00
-log[H] = 8.00
[H'] = antilog (-8)

= 1x 10°® mol/L



5.3 @1782aN8NN pH = 4.20

-log [H] = 4.20
log [H] = -4.20
[H] = antilog (-4.20) = antilog (-5+0.80)

= antilog (-5) + antilog (0.80)

= 6.3x10° mol/L
5.4 @nsazanafl pH = 9.40
-log[H] = 9.40
log[H] = -9.40
[H7 = antilog (-9.40) = antilog (-10 + 0.60)

= antilog (-10) + antilog (0.60)
= 3.98x10™"° mol/L

5.5 &1982a"¢ HCI 1.0x10™° M HCI lilunsaunumnsa 100%

HCl + H,0 H,0" + CI
[H,0] = 1.0x10° mol/L
5.6 @130zaNe HCI 2.5x10° M
HCl + H,0 H, 0" + CrI
[H,0] = 25x10° mol/L
5.7 @138zane NaOH 1.0x10° M
NaOH ~——— Na" + OH
[OH] = 1.0x10™ mol/L
[H,0T[OH] =  1.0x10™"
[H,0] = 10x10™ = 1.0x10°  mollL

1.0x107



5.8 &1982a8 NaOH 3.2x10° M

NaOH Na" + OH

[OH] = 3.2x10° mol/L

[H,0'1[OH] = 1.0x10™

[H,0] = 1.0x10™ = 34x10™°  mollL
3.2x10°

5.9 #198xa18 CH,COOH 0.1 MK, = 1.8x10”

CH,COOH + H,0 H,0" + CH,CO0

(TFIU 0.1 M 0 0
ANAA 0.1-x X X
K, = [H,0"][CH,COO]
[CH,COOH]
[H,0'] = 0.1 > 1000
K, 1.8x10”
Yot 0.1 ~ 01 M
X = 1.8x10”
0.1-x
X2 = 1.8x107 x 0.1 = 1.8x10°
X = 1.34x10”
[H,0'] = 1.34x10° mol/L

5.10 @13azane NH,0H 0.1 MK, = 1.8x10°

NH,OH =— NH, + OH
LTI 0.1 M 0 0

ANAA 0.1-x X X



OH

Ka

o

N 0.1-x

[OH ]

[H,0']

[NH,] [OH-]
[NH,OH]
= _0.41
1.8x10”
~ 0.1

1.8x107

= 1.8x10° x 0.1

1.34x10"

1.34x10°

1x10™

1.34x10°

> 1000

= 1.8x10°

mol/L

= 75x10"

6. AIATUITUNN pH 2a9dTazanea LR wazliiFeeansy pH andieeldunn

6.1 @17a2a18 CH,COOH 0.4 MK_=1.8x10°

CH,COOH + H,0

o gy
bINBIL

0.4 M
AuAR 0.4-x
Ka
[H,0']
Ka
AN 0.4-x
2
X

H,0" + CH,COO
0 0

X X

[H,0"][CH,COO0]

[CH,COOH]
= _04 > 1000
1.8x10”
~ 04 M
= 1.8x10°

mol/L



X2 = 1.8x10° x 0.4 = 7.2x10°

X = 2.68x10°

[H,0] = 268x10° mol/L

pH = - log [2.68x10™]

= - log (2.68) - log 10

pH =  3-043 = 257
6.2 a198¥AN2 HCOOH 0.4 M K, = 1.7x10"

HCOOH + H,0 H,0" + HCOO
Budu 0.4 M 0 0
ANAA 0.4-x X X

K, = [H,0'1[HCOO]

[HCOOH]
[H,0] = _04 > 1000
K, 1.7x10™
sy 0.4 ~ 0.4 M

X = 1.7x10"

0.4-x

X2 = 1.7x10"x 0.4 = 6.8x10"

X = 8.25x10°

[H,0] = 825x10° mol/L

pH = - log [8.25x10™]

= - log (8.25) - log 10°

pH = 3-0.92 = 2.08



6.3 an7azane HNO, 0.4 M
HNO, + H,0 —> H,0" + NO,
HNO, wAnF3 100%

04 mol/L

[H,0']

pH

- log [0.4]

- log (4x10™)
= - log(4) — log10™
= 1-0.60 = 040

7. g17avanengainiuldsinafiauiiadings 0.04 M In19uan6a 14% a9ANIUAIANASANITILAN

F104n305

WANGIA 14% = (14/100)x 0.04 M = 0.0056 M

HA H™ o+ A
Sudu 0.04 M oM 0 M
anna  (0.04-0.0056 M) 0.0056 M 0.0056 M

K, = [HIA]

[HA]
K, = (0.0056 M)(0.0056 M)
(0.0344 M)
= 9.1x10"

8. angnzanaiudasauriauilading 0.30 M 8 pH 10.66 Laniialiian K, wils

pH = 10.66
-log [H] = 10.66
[H] = antilog (-10.66)

2.19x10™" M

r
T
T
—
1l



[OH ] = x10™ = 457x10° M
2.19x10™"
BH + H,0 > BH' + OH

S 0.30 M oM 0 M
auma  (0.30-4.57x10" M) 4.57x10" M 4.57x10" M

K, = [BH'J[OH ]

[BH]
K, = (4.57x107 M)(4.57x107 M

(0.30-4.57x10™)

= 6.97x10”

9. anrazaneludalasndiniluansazanaivimas

10.1 KCI/HCI 10.2 NH,/NH,NO, 10.3 Na,HPO,/NaH,PO,
10.4 KNO,/HNO, 10.5 HCOOK/HCOOH 10.6 KHSO,/H,SO,
ansazansiwimas Aa NH,/NH,NO, Na,HPO,/NaH,PO,
KNO,/HNO, HCOOK/HCOOH

10. BrdeansiregnTazane e sid pH = 8.60 pasazidennsngeuTiinlaseltAvmEnzax
HA (K, = 2.7x10°7) HB (K, = 4.4x10°)  HC (K, =2.6x10")
laannInaauTtn HC (K, = 2.6x107)

11, AYATUIUUN pH sesansazaneinaisalils

11.1 0.20 M CH,COONa/ 0.20 M CH,COOH (K, = 1.8x10”)

pH = pK, - log [CH,COOH]
[CH,COONa]
pH = - log (1.8x10™) —log [0.20 M]

[0.02 M]



pH = - log (1.8x10™) = 4.74
11.2 0.40 M NH,CI/ 0.40 M NH,OH (K, = 1.8x10”)
pOH = pK, — log [NH,OH]
[NH,CI]
pOH = - log (1.8x10°) —log [0.40 M
[0.40 M]
pOH = 474
pH = 14-474 = 926

12. ansazanatilinaizes CH,COONa/CH,COOH & pH = 4.50 Aa9ATUIUMIARTIA LD

[CH,COONa]
[CH,COOH]
pH = pK, - log [CH,COOH]
[CH,COONa]
4.50 = - log (1.8x10”) — log [CH,COOH]
[CH,COONa]
log [CH,COOH] =  474-450 = 024
[CH,COONa]
[CH,COONa] = antilog (0.24) = 1.73
[CH,COOH]

13, gngazaeiWinainsizanain CH,COOH 20.0 g bay CH,COONa 17.5 g Tuuazinlii

ga17azaneiiFuams 500 mL { pH winls
[CH,COOH] = (20.0 g/ 60 g mol-1)(1000/500 mL) = 0.67

0.43

[CH,COONa] = (17.5 g/ 82 g mol-1)(1000/500 mL)



pH = pK, - log [CH,COOH]

[CH,COONa]
oH = 474 - log (0.67 M/ 0.43 M)
pH = 474 -0.19
= 455

14. 7 lnmemszuinednsazanasaliiansldaslafluauneinas

14.1 HCI 0.10 M 10.0 cm’ L&z NaOH 0.10 M 10.0 cm’
Bromthymol blue

14.2 CH,COOH 0.15 M 10.0 cm’ uaz NaOH 0.10 M 10.0 cm’
Phenolphthalein, Phenol red

14.3 HCI 0.10 M 10.0 cm’ wag NH,OH 0.10 M 10.0 cm’

Bromcresol green, Methyl orange
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