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Analysis of chrome tanning substances

Tsutomu KUMAZAWA and Hidehiko INA
Central Customs Laboratory, Ministry of Finance
531, Iwase, Matsudo shi, Chiba ken, 271 Japan

The contents of sodium sulfate in chrome tanning substances (basic chromic sulfates) were
examined in order to discriminate whether sodium sulfate was added or not.

For this purpose, chrome tanning substances were synthesized from sodium dichromate or
chrome alum, and their components were examined.

It was found that the chrome tanning substances containing more than 30% of sodium
sulfate were considerd to be those containing added sodium sulfate.

@
1g 3ml
0.55 0.85ml 0.151
0.4g/0.7ml 0.7mi Table 1
30
@
3g 24mi
28 0.3g/12ml 12mi
Table 4
28.33
4
28 1
FT 1R300
X RAD 2A

X 3270

271 531



12

1C100
ICP SPS1500VR
TG DTA TAS100
pH
pH
5 pH
JIS K6506
N 10
N 10
1
26 8
105 4
900 3
10
ICP
@
4NazCr07 2HO  12H2S0s  CsH1206 —
4Cr OH 2 SOs4 2 4NazSOs 6CO2
22H:0...... (@)

2
0.55ml 0.85ml
0.151g/0.7ml 0.49/0.7ml

0.7ml Table 1

pH

1g

Table 1
@

0.55ml

13

0.151g

Table 1 Relation between amounts of reactants and reactivitiesin

the synthesis of basic chromic sulfate from 1 g of

Na:Cr207 2H:0
H:S0. 0. 55 0. 7 0. 85
Glucose nd nl nl
0. 151g slow siow slow
0. 2 g siow slow slow
0. 3 g *siow fast fast
0. 4 g slow very fast§ very fast
@
K2SO4 Cra(SO4)s 24H20 NazCOs; - Crz(OH)2 (SOa)2
KzSOs NaSOs CO2 23H:0...... (&)
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Table 2 Yields of basic chromic sulfate from Na:Cr.0; 2H:0

Sodium H:S0. | Glucose | Yield | Calc. | Yield
dichromate value | ratio
(g) | (a) (g) | (g) | (g) | (%)

1.0001 0.55 | 0.1510 i 1.7352 | 1.5974 | 108.6

A 1. 0001 0.55 | 0.1510 | 1.7989 | 1,5974| 112.6
1. 0000 0.70 0.2000 | 2.0180 | 1.9189| 105.2

; 1. 0002 0.70 0.2000 |2 1162 1.9180 | 110.2
1. 0000 0.70 0.4000 | 2,1353 )2 1183 100.8

‘ 1.0000 0.70 | 0.4000 | 2.1686|2 1189 | 102.3
0.9998 0.85 | 0.4000 | 1.5031 ] 2.3916 62.8

° 0.9998 0.85 | 0.4000 | 1. 45412 3916 60. 8

Table 3 Yields of basic chromic sulfate from KzSOs Crz(SO4)3

13

24H,0

Chrome | Na.CO: | Yield | Calc. Yield

alum value ratio

(g) (g) (g) (g) (%)
1 12.9997 | 0.3002 | 2.0360 | 2.0017 | 101.7
2 |2.8998 | 0.3001 1 2.0243 | 2.0021 101, 1
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Table 4 Samples for analysis

A H.SO0« 0.55#2, Glu. 0.151g
B | Made from H.S0. 0.70m8, Glu. 0.200g
C | Na.Cr.0,-2H,0 | H.SO, 0.70x¢, Giu. 0.400g
D H:S0. 0.852¢, Glu. 0.400¢
E | Made from K.SO. - Cr.(S0.)s - 24H.0

F lmpo_rted chrome tanning substance
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Table 5 Properties of the samples
Color | Solubility| pH value | basicity| XRD
in water (5% soln.) (%)
A | greenish | very good 2.0 25.6 amor-
brown phous
B | green good 1.9 11.3 amor-
: phous
C | greenish poor 1.6 3.3 amor-
black phous
D | black poor 1.1 0 amor-
phous
E | bluish very good 2.5 39.4 amor-
green phous
F | green very good 2.7 37.6 amor-
phous
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Table 6 Qualitative analysis for Sample F
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TG Table 7 Quantitative analysis for the samples
Sample Weight loss | Ash cont. | S0.*" | CI-
DTA DTA 105 °C, 4hr | 900°C, 8hr
A —_— 56. 0% — -
B —_— 46. 0% — —
Sampie F Cr:(S04)s- xH:0 Ie R 45. 1% —_ —
TG D E— 39, 5% — —
E e 67.74% — -
pTA F 11.1% 51. 4% 48.5% | 0.18%
Sodium 12, 1% — 0.21% ] 0.013%
0 600 1100 0 600 ) 1100 dichromate
ture(C) Temperature
- Tempera - o Chrome 37. 9% — 38.2% | 0.002%
Fig. 2 TG DTA curves of basic chromic sulfates and Crx(SOa)s alum
xH20 Na:CO0. 3. 2% — — | 0.001%
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Table 9 Determination of Cr, Na and K in the samples by ICP

X
A F Fig. 3
X Table 8
X
A D
E KNaSO4
F
E
@
Sample A
Sample E
Sampie F
4000 3000 2000 1800 12|00 800 400
(em™")
Fig.3 Infrared spectra of ashes of basic chromic sulfates
Table 8 Identification of the components in the ashes of the
samples by XRD
Sample Component
A Cr.0s, Na.SO.
B Cr.0,, Na.SO.
C CnOa, Na:SO.
D Cr:0s, Na.SO0.
E Cr.0,s, KNaSO,
F Cr.:0y, Na.:S0., K.:SO.

method
Sample Cr (%) Na (%) K (%)
A 18. 8 1.7 0. 06
B 16.9 6.6 0. 05
C 16. 0 6.3 0.06
D 14,0 5.5 0.05
E 16.3 6.1 12.0
F 17.0 7.0 1.0
Sodium dichromate 33.2 14.5 0.14
Chrome alum 10.3 0.02 8.0
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Table 10
C D
A B
C




16

Table 10 Determination of Cr, Na and K in the ashes of the

samples by ICP method

30

30

semple %?t?bég) " e (%) %)
A 1.0 147 (13.8) ] 1.1 (0.11)
B 0. 56 14.6 ( 14,3 )| 0.69 ( 0.11)
c 0.93 14.4 ( 14,0 )| 0.82 ( 0.13 )
D 1.0 14.4 (13.9 )| 0.43 ( 0.13)
E 0.863 $.7(C 80| 181 (17.7)
F 1.2 13.8 ( 13.6 ) 2.1 ¢ 1.9)

%+ The values indicated in parentheses show the
values calculated by ash contents and the

values indicated in Table 9,
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Table 11 Calculated NaxSOs4 contents in basic chromic
sulfates when excess H2SOs is neutralized by
NaOH after reaction
Weight ratio to W o, (H.S0.)[times]
1.0 1.1 1. 2
Weight 1180, 1% {35, 9% | 40. 8%
ratio
2127. 5%|33. 0%|37. 8%
to Wo:
(Glu- 3025, 3%|30. 5%|35. 1%
cose)
i
[times] 4 123, 4% 128, 4% | 32. 8%

+ Wo. and Wo. show the stoichiometric weights
of H:SO. and glucose involved in reaction.
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