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Figure S1. Schematic diagram of the cationization process
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Figure S2. Chemical structure of C. I. Reactive Black 5
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Figure S3. Schematic diagram of the conventional dyeing and soaping process
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Figure S4. Partial enlargement of Figure 6a
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Figure S5. Partial enlargement of Figure 6b

Table S1. Cationic reagent dosage comparison between different references

Cationic Amount Reactive Results of salt- References
agent (liquid ratio) dye usage free dyeing
60 /L 2% o _
GTA 150) o F%: 96.74% Ma, W.; et al. (2017)
CHPTAC 375 /L 1.13% E%: >90% Patifio, A.; et al. (2011)
(Pad-batch) (o.w.f) o 0 > o Bl
0
CHPTAC 80 g/L 9-95% F%: 58.2%  Arivithamani, N.; et al. (2018)
(1:6) (0.w.5)
30 g/L 2% o o oo _
CHPTAC 150) oD E%: 87.68% Zhang, T et al. (2021)
17.5 g/L 1.75% e _
CHPTAC (1:17) (0.w.f) E%: 95% Acharya, S.; et al. (2014)
0
CHPTAC 4(01 g6/)L ((} ‘fj N E%: 93.64%  Arivithamani, N.; et al. (2016)
0,
GTA 3(01 %/)L (06 e N F%: 95.95% This work

In the listed literatures, when the dye dosage was 1% (o.w.f) to 2% (o0.w.f), the
required cationic reagent for cationization ranged from 17.5 g/L to 60 g/L, i.e., 0.3 g to

1.2 g of cationic reagent usage per gram of fiber, realizing a dye fixation of higher than



87.68% for salt-free dyeing. Besides, when the dye usage was 9.95% (o.w.f), the
cationic reagent addition was 80 g/L, that is, the quantity of the agent consumed was
0.48 g per gram of fiber, achieving a dye fixation of 58.2%.



