Tanning process
Chromium tanning process: Pieces of hide were treated with water (200%), sulfuric and formic acid (0.2%) for half an hour; followed by addition of basic chromium salt (9%) to continue processing during 2 h. After this 0.2% antimicrobial agent was added for processing more 3 h. Then 0.5% magnesium oxide was added for the chromium fixation during 5 h. The final pH had to be 4.2.
Vegetable tanning process: Hide pieces were treated with water (200%), formic acid and sulfuric acid (0.2%) for half an hour; 1.2% sodium sulfate for 2 h, after the bath was drained off. New tanning bath was carried with 100% water and 30% vegetable tanning (mimosa extract), added in 3 parts in time intervals of 1 h, and after the last addition of vegetable tanning were soaking for more 2 h. The fatliquoring was carried out with more water (50%), sulfited oil (7%), sulfated oil (6%) and antimicrobial agent (0.2 %) in the same tanning bath, rotating in the drum for 1 h, then more 100% water and 1% formic acid, helped the oil and antimicrobial agent distribution and fixation for 20 min.
The finishing process which consists in implementing a base coat using pigment, wax, oil, acrylic resin, and two types of polyurethane (3 to 4 dry gm of base coat per square foot of leather in total) by using an air sprayer and pressing at 80ºC / 80 bar / 1". Then, top coating was done with 2 types of polyurethane and crosslinker (0.5 dry gm of top coat per square foot of leather in total) by air spraying and pressing at 80ºC / 80 bar / 1". Finally, the leathers were milled and toggled.
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Fig. S1 Flowchart of vegetable and chrome tanning process

Tanning Process


Vegetable tanning


hide treated with-
200% water+, 0.2% formic acid and 0.2% sulfuric acid; 30 min
+1.2% Na2SO4; 120 min; drained
new bath with 100% water+10% mimosa extract; 20 min.
+10% mimosa extract; 20 min.
+10% mimosa extract; 20 min.
soaking for 120 min.
Fat liqouring: 
50% water+ 7% sulfited oil, 6% sulfated oil and 0.2% antimicrobial agent: rotating for 1 hr
+100% water+1% formic acid;20 min.


Chrome tanning


hide were treated-
 200% water+ 0.2% formic acid + 0.2% H2SO4  ; 30 min; 
+9% basic chromium; 120 min; 
+0.2% antimicrobial;180 min. 
+ 0.5% magnesium oxide was added for the chromium fixation; 360 min.












