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ABSTRACT 

The influence of glucose on the deterioration of chestnut- and quebracho­
tanned leathers containing sulphuric acid was studied. Samples of both kinds 
of leather, each containing varying amounts of acid, and comparable leathers which 
contained similar amounts of acid and approximately 5 percent of glucose were 
examined. Deterioration was measured by determining the change in tensile 
strength after 0, 12, 18, and 24 months storage under conditions of 70° F and 65-
percent relative humidity. The results show that glucose has no measurable 
influence on the deteriorating effect of the acid. There was no deterioration of 
the leathers having a pH value of 3 or higher when stored for 2 years at 70° F and 
65-percent relative humidity. 
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I. INTRODUCTION 

In the manufacture of commercial sole leather, filling materials 
such as magnesium sulphate and glucose are commonly used. It is 
generally agreed that the use of these materials in leather has no harm­
ful effect on the aging quality of the product during storage and that 
their addition in moderate amounts produces a leather with better 
selling qualities, having better color and appearance. 

The effect of magnesium sulphate on the deterioration of leather 
by sulphuric acid has been reported in a previous publication [13).1 
This report presents the data on the influence of glucose on the de­
terioration of leather by sulphuric acid during storage and is the last 
of a series of published articles relative to the effect of acids on leather 
and methods of determining harmful acidity [1 to 15, inclusive]. 

II. MATERIALS AND METHODS 

The leather used in this work consisted of lot 25, tanned with pow­
dered chestnut-wood extract and lot 26, tanned with ordinary solid 
quebracho-wood extract. The method of preparing these leathers 
and the procedure followed in making the aging tests have been 
described in previous reports. [1, 2, 13]. 

1 The figures given in brackets in the text correspond to the numbered references at the end of this paper. 

523 



524 Journal oj Research oj the National Bureau oj Standards [Vol . 15 

The results of the analysis of the leathers before adding the acid 
and glucose are given in table 1. 

TABLE l.-The chemical analyses of leather before treatment 

[Results are expressed in percentage of the leather, excepting for degree of tannage and pH] 

Tannage 

Items determined 

Chestnut Quebracho 

Water·soluble .............. ____ ....... . . .. __ .. ____ .. .... .......... ...... ... . 7.58 11.55 
Hide substance ....... . .. __ • __ . __ .. __ .... ... .. .... __ .. __ .. ______ .. ______ . __ . 49.90 44.17 
Grease (petroleum·ether extractl ... ... __ . __ .. __ ... __ ....... __ . __ .. __ • __ . .. .. 3.23 3.52 
Moisture ... __ . ______ ....... ____ • __ . ____ .. __ . __ . ____ • __ . __ ........ __ ...... .. 11. 72 10. 79 
Insoluble ash .. ________ ____ ... __ __ __ .. ______ . __ ... ______ .... __ •... __ . __ .... . 0. 12 0.07 
Comhined tannin 1 __ . __ • ____ ____ . ___ . ___ ________ > ______ .. ______ ....... __ .. . 27. 45 29.90 

TotaL ..... __ .. ____ .. _ ... ____ __ .... __ . __ ...... __ .......... __ .... __ __ 100.00 100.00 

Degree of tannage ,_ ........ .... __ .... ____ __ __ ._ .. __ ........ .. _____ .... ____ . 
Soluble tannins. _____ ... ___ . ... __ __ _____ ______ ___ .. ____ __ . __ . __ " ____ __ .... 
Soluble nontannins _______ ... ___ . __ ... _ ....... ...... __ .. .. . : ....... __ .. ____ . 
Total ash ..... ____________ .......... __ .... . __ .. __ __ . .. .... ..... ___________ __ 
pH 3 (glass electrodel . . _____ ... _______ ....... _ .. _ .. .. __ ____ _ .. _ . ..... __ . . __ . 

1 Determined by difference. 
, The ratio of combined tannin to hide substance X 100. 
35 g of leather in 100 ml of distilled water. 

1====1==== 
55. 68. 
5.54 9.93 
2.04 1. 62 
0. 24 0.12 
3.85 4.00 

I 

The distribution of the samples relative to hide location, for treat­
ment with acid and glucose was similar to that previously described 
[13], except that each value of deterioration reported is calculated 
from the average of 11 samples instead of 42. The amounts of 
sulphuric acid added to the specimens were approximately 0, 1,2, and 
3 percent. After the acid treatment the leather was allowed to dry 
at room temperature and one-half of the samples were treated in a 
solution of glucose. The amount of glucose absorbed by the leather 
was determined by the official method of the American Leather 
Chemists Association. 

The leather was stored at a temperature of 70° F and a relative 
humidity of 65 percent. Samples for the determination of the tensile 
strength were taken 0, 6, 12, 18, and 24 months after treatment. 

III. RESULTS AND DISCUSSION 

The percentages of sulphuric acid and glucose added, the original 
pH values, and the percentage of glucose and the pH values of the 
samples after 24 months storage are given in table 2. The percentage 
change in tensile strength after storage is also given in table 2. 

These data show that the addition of glucose had no apparent effect 
on the original pH value of the leather and that the pH of all the 
samples containing acid increased after 2 years' storage. It is of 
further interest to note that the percentage of glucose found in the 
original samples decreased after storage for 2 years and was the least 
in the samples having the lowest pH values. Apparently below 
certain pH values the glucose is decomposed into organic acids, which 
are not determined by the method of analysis used. 
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TABLE 2.-'1'he analysis of the treated leathers and the percentage change in tensile 
strength 

CHESTNUT 

Percentage change in tensile strength for-

Glucose Glucose pH orig- pH after 
Acid added added after 24 inal 24 Age (months) 

months months 

0 12 18 24 

------ - - -- - - ----
0.0 ______ ___ __ ___ ___ 0 3. 85 3. 97 0. 0 0. 0 0. 0 0. 0 0.0 1.18 __ ___ _____ ______ 0 2.99 3.08 -2.4 -5.1 2.3 -2. 9 1.1 1.57 _____ ____ ____ ___ 0 2. 48 2. 78 - 2. 8 -10. 4 -8.8 -16. 0 -24. 8 
2.61- ___ _________ ___ 0 2. 16 2. 47 -7. 0 -25. 6 -28. 5 -39. 6 - 49.0 

0.00 ____ ___ ____ ____ _ 5. 20 5. 14 3.84 4.05 0. 0 0. 0 0.0 0. 0 0. 0 1.07 ____ _______ _____ 4.80 4. 34 2.94 3. 15 5.2 3.1 3.5 -2.3 -0.8 1.60 ___ _____________ 6.00 5. 26 2.52 2. 81 2.0 -13. 6 -0. 9 -12.8 - 28. 1 2.37 ___ _____________ 5. 62 4. 02 2.30 2. 54 -6.9 -5. 9 -38.5 - 37.5 -56. 3 

QUEBRACHO 

0.0 ____ __ __________ _ 0 4. 00 4.28 0.0 0.0 0.0 0. 0 0. 0 0.83 ___ __________ ___ 0 2. 99 3.26 1. 5 -6. 0 - 13. 4 -4. 4 - 8.0 1. 78 __ _________ ____ _ 0 2.52 2. 73 3. 5 -1.7 3.4 5. 6 - 5. 5 2.44 ___ ___ _____ _____ 0 2.20 2.44 0. 2 - 21. 3 -26. 9 -20. 0 -18. 4 

0.00 ____ _______ _____ 5.34 5. 34 4.09 4.20 0.0 0. 0 0.0 0.0 0. 0 0.79 ____ _____ ____ ___ 5. 40 4.84 2. 99 3. 27 5.8 1.0 1.5 5.2 -4.7 1.60 ____ _____ __ _____ 6.03 5. 08 2. 57 2.86 -1. 8 -7. 8 -2.0 3. 2 -0.3 2.32 ____ ____ _____ ___ 5. 86 4. 16 2.23 2. 51 -2.2 -15.0 -10. 2 -12. 3 -25. 8 

The results for the deterioration of the leathers for the 2-year 
storage period, as a function of the original pH values, are given in 
figures 1 and 2. The percentage change in tensile strength has been 
corrected for the change in strength of the control samples containing 
no added acid, so that the points m the graphs represent the deteriora­
tion caused by the acid. The chestnut leather (fig. 1) shows a decided 
decrease in tensile strength below a pH value of 3. The quebracho 
leather, figure 2, shows a much greater resistance to deterioration at 
the lower pH values (below 3) than the chestnut leather. The 
variation in tensile strength between the leathers containing acid 
and glucose, and comparable leathers containing similar amounts of 
acid and no glucose is no greater than the experimental error of the 
determinations. 

IV. SUMMARY 

The influence of glucose, added to leather containing sulphuric 
acid, on the deterioration of the leather during storage was deter­
mined by comparing the change with age of the tensile strength of 
the leather with and without added glucose. 

The addition of glucose had no apparent influence on the deteriorat­
ing effect of the acid. 

The chestnut- and quebracho-tanned leathers showed no deteriora­
tion after 2 years' storage at 70° F and 55-percent relative humidity 
when the pH of the leather was 3 or higher. 
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FIGURE I.-Results of the 24-month aging tests on lot 25, chestnut-tanned leather, 
plotted against the pH of the leather before aging. 
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FIG URE 2.-Results of the 24-month aging tests on lot 26, quebracho-tanned leather, 
plotted against the pH of the leather before aging. 
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