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The Relation Between the Maximal Buffer Capacity of Buffer Solution
and the Proportionality of Concentration of Buffer Ingredient
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Abstract According to the definition of Van Slyke, we can get out if the total concentration is certain,

the buffer capacity is maximal when the proportionality of concentration of buffer ingredient equals 1/1. But

the above conclusion is based on the variety of pH equals zero. If the variety of pH equals d, the buffer

capacity isthe maximal when [alkali]/[acid]= 1/10%2,
Key words Buffer solution,

Van slyke , )
pH - pH
1/1.
pH , pH d
pH d
I 1/1)
1
HA-A , pH
[A]
H=pK, +lg-—
pH=pK, + g[HA]
pH d (d ) b:
[A]-Db
H-d=pK, +lgt——
P PR g[HA]+b
D -©@
, 34

2003-02-24 , 2004-02-23

Buffer capacity, Proportionality of concentration of buffer ingredient

11 )
, pH
pH 0,
1/10%2,
1)
)



http://www.hxth.org 2004 67 w042
A Al-
gl glA D g ©
[HA] [HA]+b
_ (10° - D[HAJ[A'] 4
10°[HAT+[A]
w=10°-1,
_ WHAJ[A'] ©)
(W+D[HA]+[A]
(5) d=-001. -0.1. -1 0.2mol/L
[AT/[HA] )
1 0.2mol/L b( :mmol) [AT]/[HA]
Tab.1 Therelation between buffer capacity b(unit: mmol) and [A"]/[HA] when total concentration equals 0.2mol/L
[HA](mol/L) [AC}/mol/L [A]/[HA] d=00.01 b d=00.1 b d=01 b
0.19 0.01 0.05 0.21 1.97 10
0.18 0.02 0.11 0.41 3.78 18
0.17 0.03 0.18 0.58 541 27
0.16 0.04 0.25 0.72 6.87 35
0.15 0.05 0.33 0.85 8.13 44
0.14 0.06 0.43 0.95 9.21 52
0.13 0.07 0.54 1.03 10.09 60
0.12 0.08 0.67 1.09 10.76 68
0.11 0.09 0.82 1.12 11.22 75
0.10 0.10 1.0 1.14 11.47 82
0.09 0.11 1.2 1.13 11.48 88
0.08 0.12 15 1.09 11.26 94
0.07 0.13 1.9 1.04 10.81 99
0.06 0.14 23 0.96 10.09 102
0.05 0.15 3.0 0.86 9.12 104
0.04 0.16 4.0 0.73 7.88 103
0.03 0.17 57 0.58 6.36 98
0.02 0.18 9.0 0.41 4.54 85
0.01 0.19 19 0.22 243 59
1 , d=-001 by, [AT[HA] 10; d=-0.1 [ATT/[HA]
12;  d=-1 . Dy [AC)/[HA] 3.0. pH , [A]/[HA]
(2]
[Al=c-[HA]
(5)
2
b = WC[HA]- WHA] ®)
WHA] +c
(6)
do - W[HA]* - 2w[HA] +wc? ™
d[HA] (WHA]+c)?
do
dHA]
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WHA]?+ 2q[HA] - ¢?= 0 (8)
[HA] _vyw+l-1. (9)
W
[A']=c- [HA] _wHl-Jw-1. (10)
'
b_ = w- 2Jw+1+2 (1)
W
[A']/[HA]=Jw+1= 10° =102 (12)
d=-001, [AOJ/[HA]=10°"2=101 |, . d=-01, [AD]/[HA]=10P2
= 112 ) H d: _l) [AD]/[HA] = 101/2 = 316 ’ o
., d=001. 0. 1 , Dy [HA]/[A] 1.01. 112, 3.16.
HB-B- pH 001, 01. 1, by [HB]/[B] 1.01, 1.12.
3.16: pH 001, 0.1. 1, Dy [ECJ/[HB] 1.01. 112, 3.16.
, d=0 , b, vi.d
1/1 o
, . M 1=10%1=1110" .
d=1 [ 1 ]1=u410; d=0 |, [ 1 1=
1/110%2=1/1, d-0, 1.
2
2.1
pHS-3C pH  ( )\ . 781 (
)e
2mol/L CH;COONa 500mL ( 136.08g CH;COONa+ 3H,0;,
500mL). 2mol/L CH;COOH 250mL ( 30.025g CH;COOH,
250mL)
2.2
2 0.2mol/L. HAc-NaAc
Tab.2 Theseriesof buffer solution of HAc-NaNc when total concentration equals 0.2mol/L
1 2 3 4 5 6 7 8 9 10 11 12
pH 4.74 5.04 5.24 5.34 5.44 5.52 5.59 5.64 5.69 5.74 4.74 4.24
pH 4.72 5.01 5.22 5.34 5.42 5.50 5.53 5.59 5.63 5.70 4.72 4.18
d=0.1 2.87 2.65 2.28 1.97 1.73 1.53 1.37 1.24 1.14 1.05 2.87 2.28
Vie Viao/ML
d=0.1
24 2.28 1.9 1.8 15 1.35 1.2 1.1 1.05 0.95 2.8 2.17
Via Vao/ML
=1 20.5 25 26 25.7 25 24.1 23.2 22.2 21.3 20.5 20.5 26
Vie Vieon/mL
d=1

20.35 241 244 24.2 228 22 209 2041 1955 17.7 20.6 25.45
Viar Vinaon/ML
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2 CH,COONa CH,COOH
500mL o
2 1~12 25C, pH 1~12
pH. 2mol/L 1~10 , )
25C, pH 01, 1 ; 2mol/L NaOH 11,
12 , , pH 01. 1 NaOH , o
3 pH 01. 1 1 HCI  NaOH HCI  NaOH

Tab.3 Thecomparison between the volume of HCI or NaOH' s solution needed when pH reduce 0.1, 1 or and 1
and the volume of HCI or NaOH’ s solution needed in theory

1 2 3 4 5 6 7 8 9 10 11 12
Viaad/ ML 25 33.33 37.99 40 41.67 42.86 43.75 44.44 45 45.45 25 12.01
Vya/ML 25 16.67 12.01 10 8.33 7.14 6.25 5.56 5 4.55 25 37.99
CrndCrnc U1 21 Jion 41 sn 6/1 71 81 91 101 11 yy10
2.3
d=0.1, 1~12 ) v o, o
d= -1, pH ) 1~10 » Cun/Ch =+v10/1
d=1, pH ) 1. 12 » Cun/C =1/410
CNaAc / CHAc =1 °
3
s s
o d, [ M 1=110%
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