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STUDIES ON THE STABILITY OF
FORMALDEHYDE TANNED

LEATHER

Shigeo NAKAGAWA

and Isao NISHIKAWA

Abstract

The stability of formaldehyde (FA) tanned leather was investigated under various conditions (time, temper-
ature and pH), and the points of decreasing of shrinkage temperature (Ts) and of the ratio of extracted FA

were discussed.

In the water extraction for 1 hour—16 hours at 50°C, the ratio of extracted FA increased rapidly until four
hours, but after that FA extraction did not increase so rapidly.

The relation between the temperature and the ratio of extracted FA is shown in the shape of S curve. This
means that the ratio of extracted FA increased rapidly at 40°C—70°C. The decrease of Ts can be seen above

60°C.

The ratio of extracted FA tends to increase as pH decreases below pH 6.
When two-hour water extraction of FA tanned leather was performed fifteen times at 50°C, 57 —-80% of FA
content was extracted and Ts decreased at 9°—~10°C. It was found that this method of tanning leather causes

instability for water.
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Fig. 1. Effect of time on the extracted
Formaldehyde quantity

Table 1 Effect of time on the Ts decrease
)
Sample Time (hr)
Added FA 1 2 4 8
5.0% 0 0 0 0 4.0
2.5% 0 0 0 0 4.0
1.0% 1.5, 2.0 2.2 3.5 3.2
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Fig. 2. Effect of temperature on the extracted
Formaldehvde quantity

Table 2 Effect of temperature on the Ts
decrease

Sample Temperature ('C)

Added FA éO 30 40 50 60 70 80

5.0% 0 0 0 0 1.5 2.5 shrink

2.5% 0 0 0 0 2.0 2.7 shrink

1.0% 0 1.0 1.5 2.0 2.7 4.5 shrink
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Fig.3. Effect of pH value on the extracted
Formaldehyde quantity

Table 3 Effect of pH value on the Ts decrease

C)

Sample

pH value

Added FA 10 9 8 7

5.0% 0 0 1.0 1.5
2.5% 0 0 .2 3.0

1.0% +0.5*+0.5* 0 1.0

20 30 25 35 13.0

.7 3.0 35 42 135

37 6.0 50 6.0 10.0

* increase
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Fig.4. Effect of added acid and alkali on the extracted

Formaldehyde quantity
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Fig.5. Relation between extracted Formaldehyde and pH value
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Table 4 Decrease of Ts and changes of Formaldehyde

content on the repeat extraction

149

Sample

Formaldefxyde content

Ts

Added Extraction Extracted Extraction Extraction Decrease

FA  before quantity rate before
% mg/g mg/g % C
5.0 14.1 10. 60 75.2 87.5 10.1
2.5 11.3 9.10 80.0 87.0 9.5
1.0 6.4 3.63 56.7 84.5 9.2

FABHREDBFRAEADLE, Ts ETOLEOFE
&) YBRBFABHRIZED - 72,

5) FABE B LUTSICRIZTREMEORE

FABHRABRRZRR (-3 7s AIEARE 14 %
L, 1000nBED 75 23ics b, K5 E A THE
L, 50°COKBIT2HMRE S%%, FABIHERE R
EL, BUREGREHC DO THItd % #8BF 4 15EEE L,
RREBHER (Fig.6) 2k, Ts 2#IE L1,

TR, REMMBIK LY, FABHRIZ56.7~80%
IGEL TV A, Table4 iK1 REMHRIEOFASE,
FABWHE, Ts , Ts BET@EER LN, FABRNER
DEV25%X, 5.0XKicBTHEL ¢ 47-HDFA
BRIIEZ411.3M, 14.1M3TH 553, 15EIDREEHIC
£ D2.2~3.5MICHBL, bIPFARLELLTD
SEAWZ TV, NAYUDAMMAY B3 FASE LM%

801~
60
401

204~

Formaldehyde extracted (%)

1 1
5 10 1

Extraction times

—
o

@ FA 50% AFA 25% BFA 1.0%

Fig. 6. Effect of extraction times on the
extracted Formaldehyde quantity

Table 5 Decrease of Ts by adding acid and

alkali
)
Added Added quantity (ml)

Kinds FA

% 2 5 10 15

5.0 0.7 5.2 7.2  10.5
HC1 2.5 1.0 5.0 9.0 12.2

1.0 2.0 55 11.0 14.0

5.0 0.5 1.7 10.0 12.8
HCI10, 2.5 1.0 1.5 8.5 11.2

1.0 2.0 4.2 9.0 10.5

5.0 1.0 2.0 4.5 5.5
HCOOH 2.5 1.0 2.7 5.2 5.5

1.0 3.0 5.0 5.2 6.0

5.0 0.7 1.7 5.0 8.5
H,SO, 2.5 0.5 2.2 8.7 10.5

1.0 2.5 5.0 10.0 12.5

5.0 0.5 2.0 5.3 5.5
H,C,04 2.5 1.2 2.5 5.5 8.2

1.0 3.0 5.0 7.0 9.5

5.0 0.5 1.0 1.2 3.0
H; PO, 2.5 0.2 0.5 2.2 6.0

1.0 2.5 3.7 4.2 4.7

5.0 +0.5* 0.7 1.5
NaOH 2.5 0 1.5 2.0

1.0 0.5 2.5 1.5

¥ Increase
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