Buffer solutions

Table G.6 Isotonic borate buffer Table G.8 Mcllvaine universal
0.2 M boric acid: 1.24% boric acid in agueous solution citrate—phosphate buffer

(FD19 = 0.288 °C). ‘Universal' buffers contain two or more buffer systems and give a

0.05 M borax: 1.91% borax in aqueous solution (FDqo, = 0.241 °C). buffering action over a relatively wide range of pH values. Their
buffering capacity is lower than that of the general buffers at the same
concentration. The citrate-phosphate buffer system (Mcllvaine) covers
the range from pH 2.2 to pH 8.0.

To obtain a solution with a particular pH value, these solutions are
mixed in the proportions shown below, and to make the solution
isotonic the specified amount of sodium chloride is added, as shown.
To obtain a solution with a particular pH value, the following amounts

0.2 M 0.05 M NacCl pH value pH value of sodium phosphate (Na;HPO,.12H,0) and citric acid (CgHgO7.H,0)
boricacid borax  (g) at25°C  at37°C are added to 1 litre of water.
(mL) (mL)
pH NazHP04.1 2H20 CGH307.H20
97 3 0.27 6.8 6.8 (g/L) (g/L)
9% 6 0.27 7.1 7.1 22 14 206
90 10 0.27 7.4 7.4 24 44 19.7
85 15 0.26 7.6 7.6 26 78 18.7
80 20 0.26 7.9 7.8 28 114 17.7
70 30 0.24 8.1 8.1 30 14.7 16.7
65 35 0.23 8.2 8.2 32 17.7 15.8
55 45 0.21 8.4 8.4 34 204 150
45 55 0.19 8.6 8.5 36 231 142
40 60 0.18 8.7 8.6 38 5.4 136
30 70 0.14 8.8 8.7 4.0 276 129
20 80 0.11 9.0 8.9 42 297 123
10 90 0.07 9.1 9.0 4.4 316 17 =
<
4.6 335 1.2 a
.. -
Table G.7 Isotonic citrate buffer 48 353 10.7 g
1.1% citric acid monohydrate in aqueous solution (FDqo, = 0.098 °C). 50 36.9 10.2 E
1.5% sodium citrate in aqueous solution (FD1¢, = 0.178 °C). T
X X 52 384 9.7 (V)
To obtain a solution with a particular pH value, these solutions are le)
mixed in the proportions shown below, and to make the solution 5.4 39.9 9.3 Y
isotonic the specified amount of sodium chloride is added, as shown. ﬁ
5.6 41.5 8.8 T
1.1% 1.5% NacCl pH value at 538 43.3 8.3 o
citric acid sodium (9) 37 °C
monohydrate citrate 6.0 45.2 77
(mL) (mL) 6.2 473 7.1
32.1 67.9 0.54 5.0 6.4 196 6.5
29.7 70.3 0.53 5.1 6.6 521 57
245 755 0.51 53 6.8 553 4.8
17.8 82.2 0.49 5.6 70 590 37
10.7 89.3 0.48 5.9 72 623 27
6.2 938 0.47 6.2 74 65.1 19
3.2 96.8 0.46 6.5 76 671 13
7.8 68.6 0.9
8.0 69.7 0.58
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