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Chrome

® 1! Research background

Fatliquor

Dye

> In the leather production process, chrome tanning agents, fatliquoring agent and dyes
are the main sources of pollution.

MECHA

News All news

Chromium trioxide widely used in plating and surface treatment
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» China, the European Union and other
countries are increasingly strict on the use of
chromium.

» China'S 14th Five-Year DEVELOPMENT also
pointed out that by 2025, we should achieve
technological breakthroughs in tanning agent
materials and develop functional leather with
excellent performance.
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Smoke free hospitals: An achievable objective bringing benefits

orindirectly. The decline in influenza related deaths is probably due to immunisation and to a redugtion in the for patients and staff
number of new viral strains. With influenza causingsucha small proportion of excess winter deathslmeasures to Article ‘ Open access ‘ Published: 27 January 2025
reduce cold stress offer the greatest opportunities to reduce current levels of winter mortality. Warm housing is Haks G oS A GRS
lelping patients in hospital to quit smoki s .
important but it can coexist with high winter mortality,5 and outdoor cold stress has been independently vreP e - Estlmatlng future heat- relatEd and COId-re‘atEd
associated with high excess winter mortality.* Campaigns to reduce exposure to cold outdoors provide obvious
€ 4 Pee 4 P Systematic reviews provide information not contained in mortality under climate Change y demographic and

traditional narrative reviews
adaptation scenarios in 854 European cities

scope for future preventive action.
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Previous healthimpact assessments of temperature-related mortality in Europe indicated
that the mortality burden attributable to cold is much larger than for heat. Questions remain

> 1 265 deaths per 1 m i I I iO n people are attri b uta ble to COId Stress as to whether climate change can result in a net decrease in temperature-related mortality. In

this study, we estimated how climate change could affect future heat-related and cold-related
BMJ 2002, 324 doi: https://doi .org/1 0.1 36/bmj .324.7329.89 mortality in 854 European urban areas, under several climate, demographic and adaptation
scenarios. We showed that, with no adaptation to heat, the increase in heat-related deaths

consistently exceeds any decrease in cold-related deaths across all considered scenarios in

> T h e mo I"ta| ity l'ate cau Sed by IOW te m pe I'atu res iS muc h h ig he r Europe. Under the lowest mitigation and adaptation scenario (SSP3-7.0), we estimate a net
tha n that caused by h ig h tem pe ratu res. The net m ortal ity deathburden due to climate change increasing by 49.9% and cumulating 2,345,410 (95%

. o confidence interval = 327,603 to 4,775,853) climate change-related deaths between 2015 and
b u rde n cau sed by I ow te m pe ratu res Increases by 49 . 9 A) . 2099. This net effect would remain positive even under high adaptation scenarios, whereby a
risk attenuation of 50% is still insufficient to reverse the trend under SSP3-7.0. Regional

. . . differences suggest a slight net decrease of death rates in Northern European countries but
Masselot, P., Mistry, M.N., Rao, S. et al. Estimating future heat-related and cold-related

mortality under climate change, demographic and adaptation scenarios in 854 European
cities. Nat Med 31, 1294-1302 (2025). https://doi.org/10.1038/s41591-024-03452-2

high vulnerability of the Mediterranean region and Eastern Europe areas. Unless strong
mitigation and adaptation measures are implemented, most European cities should

experience an increase of their temperature-related mortality burden.
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> Rich in oxygen-containing functional groups

COOH
» Excellent photothermal conversion
COOH performance

J) 0
CH;

Based on mineral source fulvic acid, modified fulvic acid from humus
to prepare functional chrome-free tanning agent. During the tanning
process, cross-linking and personal heat management were achieved
simultaneously.

Fulvic acid

Collagen fibers
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O Molecular structure characterization
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O Molecular structure characterization
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O Molecular structure characterization
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O Molecular size of tanning agent
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O Trojan horse tanning effect
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O Trojan horse tanning effect
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O Physical and chemical properties of leather
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O Mechanism of cross-linking
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O Mechanism of cross-linking
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O Optical Properties and Thermal Management Performance
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O Optical Properties and Thermal Management Performance
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O Superhydrophobic properties
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O Joule heating
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O Seawater desalination
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O Seawater desalination
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® 3  Conclusion

O Research Summary

» Our team has developed high-performance chrome-free tanning agents by systematically modifying fulvic
acid via coordination, catalytic oxidation, and carbonization.

» Designing appropriate molecular size and increasing the content of active functional groups can enhance
the tanning performance.

» Improve the structural defects of fulvic acid and enhance its aromaticity to enhance its photothermal
conversion ability.

O Problem
» The softness of leather tanned by fulvic acid is deficient and needs to be solved.

[0 Research achievements

» Li, R.; Ren, L.; Yu, S.; Liu, H.; Sun, X.; Qiang, T. Chem. Eng. J. 2024, 482, 148892.
https://doi.org/10.1016/j.cej.2024.148892.

> Li, R.;Ren, L.; Sun, X; Liu, H.; Zhang, X.; Qi, B.; Yu, S.; Wei, Y.; Cheng, F.; Qiang, T. Adv Funct Materials
2025. https://doi.org/10.1002/adfm.202421899.

> Li, R.; Ren, L.; Qi, B.; Zhang, Y.; Sun, X.; Zhang, X.; Yu, S.; Zhang, X.; Liu, H.; Qiang, T. Adv. Sustain.
Syst. 2025. https://doi.org/10.1002/adsu.2025008309.
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