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Figure captions
Figure S1. Relationships between CMC and percentage of alkyl C, O-alkyl C, aromatic C and carbonyl C base on 13C NMR of HA and its sub-fractions: CMC vs. alkyl C (┄), CMC vs. O-alkyl C (┄), CMC vs. aromatic C (┄), CMC vs. carbonyl C (┄).
Figure S2. Effect of concentration on Zeta potential for HA.
Figure S3. Intensity-base PSDs of HA and its sub-fractions (a. HA1; b. HA2; c. HA3; d. HA4; e. HA5; f. HA6; g. HA).
Figure S4. Volume-base PSDs of HA and its sub-fractions (a. HA1; b. HA2; c. HA3; d. HA4; e. HA5; f. HA6; g. HA).
[bookmark: _Hlk68797712]Figure S5. Gaussian peak distribution of Number PSDs for six HA sub-fractions at concentrations of 2000 mg·L-1, pH = 6.86  (■ HA1; ■ HA2; ■ HA3; ■ HA4; ■ HA5; ■ HA6).
Table captions
Table S1. Multiple linear equations obtained by previous researchers.
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Figure S1. Relationships between CMC and percentage of alkyl C, O-alkyl C, aromatic C and carbonyl C base on 13C NMR of HA and its sub-fractions: CMC vs. alkyl C (┄), CMC vs. O-alkyl C (┄), CMC vs. aromatic C (┄), CMC vs. carbonyl C (┄).
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Figure S2. Effect of concentration on Zeta potential for HA.
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Figure S3. Intensity-base PSDs of HA and its sub-fractions (a. HA1; b. HA2; c. HA3; d. HA4; e. HA5; f. HA6; g. HA).
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Figure S4. Volume-base PSDs of HA and its sub-fractions (a. HA1; b. HA2; c. HA3; d. HA4; e. HA5; f. HA6; g. HA).
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Figure S5. Gaussian peak distribution of Number PSDs for six HA sub-fractions at concentrations of 2000 mg·L-1, pH = 6.86  (■ HA1; ■ HA2; ■ HA3; ■ HA4; ■ HA5; ■ HA6).




Table S1. Multiple linear equations obtained by previous researchers
	
	Equation
	n
	R2
	p
	ref

	S1
	CMC = 24.6–0.189×alkyl-C–2.64(N+S)
	6
	0.770
	<0.1
	Quadri, et al. [1]

	S2
	CMC = 12,246–56.19×alkyl-C–0.532×MW
	7
	0.900
	<0.05
	Adani, et al. [2]

	S3
	CMC = 8565–(22.1×H)–(146×alkyl-C)–(176×aromatic-C)+1877×HB/HI
	13
	0.878
	<0.0001
	Salati, et al. [3]
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