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ALCOHOLOMETRIC TABLE

Change to read:

▲INTRODUCTION

Ethanol (C H OH) content of water mixtures is based on specific gravity (also known as relative density) and is calculated using the

Alcoholometric Table. The information in the table is based on a method and specifications that were developed from regulations from the

Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF). The table is based on the measurement of alcohol at 15.56° (60° F) as standard

temperature for alcohol determination. When alcohol and water are mixed together, the volume of the mixture is invariably less than the sum

of the initial volumes, and the degree of contraction varies with the proportion of alcohol present. Therefore, the specific gravities of alcohol

and water mixtures in all proportions and at various temperatures have been established experimentally.

Relevant values have been reproduced in the Alcoholometric Table to help stakeholders perform the Specific Gravity test in air at 25°, if a stable

15.56° is not achievable. The table includes the specific gravities and the corresponding percentages of alcohol by weight and by volume

(v/v) for the aqueous alcoholic mixtures most commonly used in compendial applications. Comprehensive values can be found in other

sources (1). The specific gravities are reduced to air values and represent the ratio of the weight of a given volume of spirit to the weight of

the same volume of water at 15.56°, under the same atmospheric conditions.

Therefore, the objective is for the user to determine the specific gravity of a sample mixture of alcohol and water in air at 25°. Then, the user

locates the specific gravity value in either column 1 or 5, depending on whether the percentage of ethanol is required to be known v/v

(columns 3 or 8) or by weight (columns 4 or 7). For example, a specific gravity value of 0.9480 in column 5 corresponds to a solution that

contains 33% alcohol by weight or 39.59% alcohol v/v. Similarly, a specific gravity value of 0.8092 in column 1 corresponds to a solution that

contains 95% alcohol ▲v/v▲ (ERR 1-Dec-2021) or 92.42% alcohol ▲by weight.▲ (ERR 1-Dec-2021) If the user is able to determine the specific

gravity of a sample mixture of alcohol and water in air at 15.56°, then the specific gravity value in either column 2 or 6 can be used to find the

respective percentage of ethanol v/v (columns 3 or 8) or by weight (columns 4 or 7). If the measured specific gravity falls between two

values in the table, a simple linear interpolation or a spline fit can be applied to determine the percentage of ethanol.

This Alcoholometric Table is only valid for ethanol–water mixtures. It does not apply if other components are added. For example, this table is

not applicable for hand sanitizer solutions.

The following table is based on data appearing in the Bulletin of the Bureau of Standards, a publication of the National Bureau of Standards

(now the National Institute of Standards and Technology) (2).▲ (USP 1-Dec-2021)

(1) (2) (3) (4) (5) (6) (7) (8)

Specific gravity in air Percentage of ethanol (C H OH) Specific gravity in air Percentage of ethanol (C H OH)

At

25°/25°

At

15.56°/15.56°

By volume (v/v)

at 15.56° By weight

At

25°/25°

At

15.56°/15.56° By weight

By volume (v/v)

at 15.56°

1.0000 1.0000 0 0.00 1.0000 1.0000 0 0.00

0.9985 0.9985 1 0.80 0.9981 0.9981 1 1.26

0.9970 0.9970 2 1.59 0.9963 0.9963 2 2.51

0.9956 0.9956 3 2.39 0.9945 0.9945 3 3.76

0.9941 0.9942 4 3.19 0.9927 0.9928 4 5.00

0.9927 0.9928 5 4.00 0.9911 0.9912 5 6.24

0.9914 0.9915 6 4.80 0.9894 0.9896 6 7.48

0.9901 0.9902 7 5.61 0.9879 0.9881 7 8.71

0.9888 0.9890 8 6.42 0.9863 0.9867 8 9.94
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(1) (2) (3) (4) (5) (6) (7) (8)

Specific gravity in air Percentage of ethanol (C H OH) Specific gravity in air Percentage of ethanol (C H OH)

At

25°/25°

At

15.56°/15.56°

By volume (v/v)

at 15.56° By weight

At

25°/25°

At

15.56°/15.56° By weight

By volume (v/v)

at 15.56°

0.9875 0.9878 9 7.23 0.9848 0.9852 9 11.17

0.9862 0.9866 10 8.05 0.9833 0.9839 10 12.39

0.9850 0.9854 11 8.86 0.9818 0.9825 11 13.61

0.9838 0.9843 12 9.68 0.9804 0.9812 12 14.83

0.9826 0.9832 13 10.50 0.9789 0.9799 13 16.05

0.9814 0.9821 14 11.32 0.9776 0.9787 14 17.26

0.9802 0.9810 15 12.14 0.9762 0.9774 15 18.47

0.9790 0.9800 16 12.96 0.9748 0.9763 16 19.68

0.9778 0.9789 17 13.79 0.9734 0.9751 17 20.88

0.9767 0.9779 18 14.61 0.9720 0.9738 18 22.08

0.9756 0.9769 19 15.44 0.9706 0.9726 19 23.28

0.9744 0.9759 20 16.27 0.9692 0.9714 20 24.47

0.9733 0.9749 21 17.10 0.9677 0.9701 21 25.66

0.9721 0.9739 22 17.93 0.9663 0.9688 22 26.85

0.9710 0.9729 23 18.77 0.9648 0.9675 23 28.03

0.9698 0.9719 24 19.60 0.9633 0.9662 24 29.21

0.9685 0.9708 25 20.44 0.9617 0.9648 25 30.39

0.9673 0.9697 26 21.29 0.9601 0.9635 26 31.56

0.9661 0.9687 27 22.13 0.9585 0.9620 27 32.72

0.9648 0.9676 28 22.97 0.9568 0.9605 28 33.88

0.9635 0.9664 29 23.82 0.9551 0.9590 29 35.03

0.9622 0.9653 30 24.67 0.9534 0.9574 30 36.18

0.9609 0.9641 31 25.52 0.9516 0.9558 31 37.32

0.9595 0.9629 32 26.38 0.9498 0.9541 32 38.46

0.9581 0.9617 33 27.24 0.9480 0.9524 33 39.59

0.9567 0.9604 34 28.10 0.9461 0.9506 34 40.72

0.9552 0.9590 35 28.97 0.9442 0.9488 35 41.83

0.9537 0.9576 36 29.84 0.9422 0.9470 36 42.94

0.9521 0.9562 37 30.72 0.9402 0.9451 37 44.05
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