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1. Background: the demand for Cr-free tanning
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v Proper tanning performance X Potential environmental risk

v' Excellent properties of leather X Strict policies on Cr emission in China

v Versatility and popularity X Limiting development of leather industry



1. Background: the demand for Cr-free tanning

LA survey of the technology roadmap in China leather industry, 2022 (86 questionnaires) !

Research Industry
institution associati
13%
Technology Significance index
Utilization of Cr-containing leather solid waste 91.47
Cr reduction process 91.27
Utilization of Cr-containing sludge 90.96
Water-saving technology 88.39

Others

7%

Cr-free tanning process 87.35

Cr-free tanning agents 85.98

Eco-friendly dyestuff 84.04
\ ’ Waterborne finishing agents 83.73
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2. Our Cr-free tanning technologies

Amphoteric organic tanning agent: TWS
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2. Our Cr-free tanning technologies

Amphoteric organic tanning agent: TWS

: Organophosp Active Modified
Tanning agent TWS hine chlorine glutaraldehyde
Ts of wet white/ °C ~90 86 70~75 85 S
Ts of finished leather / °C >85 83 80 82 ngh IEP of TWS wet white
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2. Our Cr-free tanning technologies

Complex tanning agent: TWLZ
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2. Our Cr-free tanning technologies

Complex tanning agent: TWLZ

Tanning conditions: TWLZ dosage 7%~8%, penetration duration 3~5 h, fixing temperature

P

38~40°C, final pH 4.0~4.2 Even distribution of TWLZ, uptake rate 95%, Ts > 85°C
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2. Our Cr-free tanning technologies

Tanning mechanism of OSA
Crosslinking

Dialdehyde polysaccharide tanning agent: OSA

Periodate oxidation
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2. Our Cr-free tanning technologies

Application of Cr-free tanning technologies

Application
range
Cr-free main tanning

Cr-free retanning

Cr-free pretanning

The Cr-free tanning agents have been used in upper leather, sofa

leather, garment leather, car seat leather and fur production
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3. Design of Cr-free tanning agent: Biodegradation
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3. Design of Cr-free tanning agent: Biodegradation

Biomass tanning agent T S
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3. Design of Cr-free tanning agent: Biodegradation
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Tanning mechanism
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4. Design of Cr-free tanning agent: Size

Key issue: regulation of tanning agent structure —> control of multiscale mass transfer and crosslinking

—> evolution of leather hierarchical structure —> exhibition of tanning effects
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Why use dialdehyde polysaccharide tanning agent as the model?
« The products have multiple aldehyde groups to crosslink with collagen.
 The size of products can be varied due to the repeat units of polysaccharide.

« The charge of products can be adjusted by polysaccharide selection.



4. Design of Cr-free tanning agent: Size
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4. Design of Cr-free tanning agent: Size

Multiscale mass transfer and

crosslinking of tanning agent

Evolution of hierarchical
structure by tanning
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(e)

4. Design of Cr-free tanning agent: Size

Multiscale mass transfer and

crosslinking of tanning agent

Evolution of hierarchical

structure by tanning
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5. Design of Cr-free tanning agent: Charge

NAYAVA S

]

I L L L

i Leather: zwitterionic property CH,OH C,Hs

| Tanning agent: charged HOH,G—P—CH,0H o | Yo
I | \ ANV
1 ° ° CHon

; groups/reacting with collagen

S s Aldehyde

Reacting with amino

ﬁ 60 60 90 40
b . " R 7.23 = a b
40 é;"\\ f/ \\ e SRR p|”-,-,19 604 j \pl 4.60 20 /\ pl 4.24
Vacuum suction #:_ Sw ° B, P s ¥ f 3 5 x] 3 3 N
i ey M g vy : N ' g oy
Ve ¢ #L 'g b A : :‘;;;\::"" E 0 b e, g R g ﬂ‘ e
\ e, N a0l : \ 204 H ...f'
FA— . . y ] ] 0 40
1

pH pH

Z@ ‘(mV) M 2 3 2 : 3 o 3 ;H H 3 4 N 5 &
n i % - | crpl72 | e[ e Vegetable: pl 4.6 Syntan: pl 4.2

NS 4
20 20
2 o osA#H) ol WIS HHMRER =]
- FHA: 471 % 5.05 10 st 500 104 wne 415
N z 0 / % o - \ /' % ) /'
N~y E z :, :
e B AN Leather sample ® 0] 2 0] 2 g
l"l ﬁ 20- g 201 g 10 E 0]
r~ Mg —— Chemicals 7 "
\ \/\ = / 30 0] )
N s % 7 3 s to “%0 45 5o 55 t0 5 70 4 e

pH pH pH pH
Wang YN, et al. ) AM LEATHER CHEM AS, 2017, 112: 224 Sl TWS: pl 5.1 DERIEID:D Rl

Wang YN*, et al. JLSE, 2022, 4: 25



5. Design of Cr-free tanning agent: Charge
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Conclusions

Cr-free tanning agent can be prepared by biomass to

give leather sustainability and biodegradability.

The strategy of multiscale mass transfer and
crosslinking of tanning agent can guide the design of

Cr-free tanning agent.

Charge regulation of tanning agent and leather plays
an essential role in the construction of Cr-free tanning

system.
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