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OAC][OH™ o*

Ko — K, — H c][_ ] K=K, = [B][H3+ ]
[OAc™] [BH™]

Kae 99 7185 Atz (hydrolysis constant) ©]31, 97| = A9} 2t}
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NaOAc — Na'+OAc™ (o]-&38})
OAc™ + H,0 — HOAc + OH™ (7}5-3))

[HOACOH] _ . _ K, _ 10x 10~

— =57 ¥ [0
[OAc™] K, 1.75 x 1073

3714 x& HYo|A HOAc} OH ¢ ¥ 2 Ueh], oy H3L

[HOAc] = [OH ] = x
[OAc™] = Coae- — x =010 — x

Coa- > K, | B2, Cop-} Bl x& FAIE 5 Ut whehA]

o) _ -
i =) X107

x=y¢57x 1079 % 010=76 x 1076 M

[OH ]=76 X 107°°M
10 x 10-%#
+ =
(H7] 76 x 10-¢
pH= —log 13 x 107° =9-0.11 = 8.89

=13x10°M
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025 M NH,Cl =§-92] pHE 7 4+3}A] 9.
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NH,Cl — NH," + CI” (°]&3})
NH,* + H,0 — NH,0H + H* (7} 5&4)
(NH," + H,0 = NH; + H;0")
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[NH,OH][H"] _ K, — K, 10x10"
[NH, "] K

» 175 x 103
Halo e [NH,0H]¢} [HT]9] F=& x=2 YehlH, 338

[NH,OH] = [H"] = x
[NH,"] = Gg,» —x=025 —x

=57 %1010

Cn,r = K, ©)9, Gt v 28] x8 FAE ¢ %lern=

(X)(x) —10
025 — 57 x 10

x=/57x107°x025=12x10"°> M
H']=12x107°M
pH= —log (12 X 107°) = 5—008 = 492
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HOAc -— H™ + OAc™

[HOAC]

. [H 0Ac]
H'] = K, (0Ac-]
—log[H™] = — log K, — log
H= ok —1 [HOAC]
P _p a D-!:' [OAC—]
- [OAC™]
pH = pK, + log [HOAC]

[OAC™]

HE A - ST A
(Henderson-Hasselbalch
equation)
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OHE HAFEh mf of$ 3 &+H Abs

HA - H + A~
[A7]
H=pK,6 + log ——
(<A 7]
pH = pK, + log A
[ A )]
H=1pK, + lo
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25 -8 5F(buffering capacity, ) : pH 2 H2E gl°l HHE £
AT Ak gl eoF,
2f2x M|, oFZ=aF
CaaCa
Caa + Ca

Ciallt Cp - = 44 Ao 1 g9l 4 s

B = 2303

(<) 0.10 mol/L °FM E4AF1F 0,10 mol/L ° M EQr &2 F 2 TEHE

B =2303 010 . 015 0.050 mol/L per pH

TA £ArE 252 0.0050 mol/L°|l = TRl &3S T2l pH 2

dpH = dCgon/B = 0.0050/0.050 = 0.10 = ApH
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HOAc -~ H™ + OAc™
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log[H" g K, — log 04
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[HOAC]

pH = pK, — log
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BH™ =B + H™
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.. . [BH'] K, [BH"]
H=R "B ~ & B

e BHT K, [BH-)
—log[H™] = —log K, — log B] log K, — log B]
. [B] .. [B
(R4 A A AR A
PH = PR log oy =gy — @R = PR+ log oy =i

[BH™] [ A 0]

pOH pﬁw— pH =) pOH = pK; + log = pK; + log [SEA 2} HEA
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0.10 M o} EAF ol 10 mL9} 0.10 M ob EAF 2% g0l 20 mL= 4]
N HE golo] pHE AN 2
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oK, = 4.76
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My xmlL; =M, X mlL,

HOAco| thalo,

0.10 mmol/mL x 10 mL = Myzga. X 30 mL
Myuoa: = 0.033 mmol/mL

OAc™ef tjs}ed,

0.10 mmol/mL. % 20 mL = Mg~ * 30 mL
Moa.- = 0.067 mmol/mL

13 HOAcE H*9} OAc™ 2 &e]sh, H{]i&c_@] Py e YN 55
(0033 M)A afe]d & wlo]E Zoln, OAc™e] HY =& W ¥
= (0067 M) o HOAc7} 2] € = tg A ] o} e Abe] 2l E &
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T &7l 8% skl 7 + Ut

pH = —log K, + log (g3 2} M)

[ = 0]
- s 0.067 mmol/mL
pH = —log (1.75 X 107°) + log 0.033 mmol/mL
=476 + log 2.0
= 506

=gl 23 w7t AHEE ol FEGY A S @ 4 3

ok mebd WelZe) v S Algste] The o] Fele 4 Ao
mmolgos. = 0.10 mmol/mL x 10 mL = 1.0 mmol
mmolga.— = 0.10 mmol/ml. x 20 mlL = 2.0 mmol

PH = 476 + log 1 g ool = 5.06




L 3  EESNEREEEERENSERNESRRER NSRRI ERRRINERRRSNRNIEEREERRERNRRDRN DN

B o

020 M o EAF £l 30 mLo] 010 M $4H8 4% £ 25 mLE 7}l
THE g8 pHE AsHA 2.
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mmol HOAc = 0.20 M x 30 mL = 6.0 mmol
mmol NaOH = 0.10 M x 25 mL = 2.5 mmol
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HOAc + NaOH - NaOAc + H,0
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mmol NaOAc = 2.5 mmol
mmol HOAc = 6.0 — 2.5 = 3.5 mmol
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35 4.01

pH = 4.76 + log
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Z 7], [OAc™/[HOAcIY] 7} le]lx =2 pHe} pK,:= 2t} pHE= 4.760|t) A=
& pHE AA4el7] SleiAls, HOAcS OAc™e] Al=g w=o pajlof gk
10 mL% 10 = 020 = 2.0 mmol OAc™ =2 5-v] A]=&lslte] K =) 047] A1 1.0 <
0.10 = 0.10 mmol H™ = &}, 0.10 mmol OAc™ 7} HOAc=: # Fh¥Ech

mmol HOAc — 2.0 + 0.1 = 2.1 mmol
mmol OAc— = 2.0 — 0.1 = 1.9 mmol

1.9 munmol/11 mL
2.1 mmol/11 mL

pH = 476 + log

— 476 + log ~2200L 4 26 4 log 0.90

2.1 mmol

— 476 + (095 — 1) — 471

pHe| W3l= —0050|t} o] #& ¢a5A] 2 T4 8 |43 "=
wj eke] g3t vl wf oS A2 glelth g A @22 A5 HFT T

°F 1072 Me] 51, pHi= 2.00]T}.
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pH7} 10.000] 31, NH,* 2] %7} 0200 MQl €569 100 mLE PHSejd 2
g oty 3 mish AHEE B e Ageldof sherp)

pK, = 4.76
™MEF 2yt EE =148 M

[<d =} w17 ]

[<&~8 =} 5711
[INH]

[NH.™ ]

pPH = pK, + log

— (14.00 — pK;) + log
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0200 A WH,C1 100 mlL.7} &2 gst2 2
mimmol NH,C1 = 0.200 mmmol/ml. < 100 ml. = 20.0 mumol

me NH,C1 = 20.0 mmol x 53.5 mg/mmol —|1.07 % 10° mg

g2 s NHC 107 go] E 83810} o5 2o 2sted NH:e] ==& Al

n 21 =] gk
PH = pK, + log ogug ; ;2%
= (14.00 — pK;) + log [-‘CFH;*]]
[NHA]

10.0 = (14.00 —4.76) + log 0.200 mmol/mL

[NHS] P
log 0.200 mmol/mml. 0.76
INTE:) = 107 =58

0.200 mmol/mlL.
[INHz] = (0.200) (5.8) = 1.1 mmol/ml.

Z1 & eF¥i]ole] Eli=nrl= 148 Moo}k a8l 2

100 ml. = 1.1 mummol/ml. = 14.8 mmol/ml. = ml. INH;
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[NELVINH, "]¢] ¥]E& F3fiof st2&, oA 7.140] w}e}

NH,] [NH;]
= 1 =924 + lo

PH= P+ 108 INp,+) = 7%+ 18 Np )
NH;]

950 =924 + log NH, ]

NH,]

& INE, ]~ OO
NH,]
N = 100 =18

NH, 9] 3=+ 55+ 010 Me|= =2

[NEHL] = (1.8)(0.10) = 0.18 M
Z 8ol o] mmol NH," = 0.10 M x 500 mL = 50 mmeol
2 g0l o] mmol NH; = 0.18 M x 500 mL = 90 mmol
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NH:= Z2 99| NHClo| 22| E%E AAdEo. J22s AR 50+ 0=
140 mmol NH,CIe| # &} of Fhrt.

me NH,C1 = 140 mmol % 53.5 mg/mmol = 7.49 % 10° me = 749 ¢
Z 89k NaOHe] 2| &= NH:e| 2| &3 2o

30 M »x x mL = 90 mmol
x = 30 mL NaOH
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[H T'[PO, 7]

H:PO, -~ 3H™ + PO/~ Ko= KuKuKa = 40 > 1077 = =755 1
[H™ ][H,PO,~]
[H:POy4]

[H*][HPO, ]
[H,PO,™]

. [H PO, ]
2= oyt 3— =48 x 1078 = .
HPO,~ -~ H™ + POy Ka HPO, ]

H:PO; -—— H™ + H,PO,~ K,=11x10"7*=

H,PO,” -~ H™ + HPO>~ Kp,=75x10"°=




