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Fig. S1 UV spectroscopy analysis of the lignin samples. a) a standard curve of FeCl3 based on its absorbance at 340 nm; b) effect of the FeCl3 concentration on the intensity of absorbance at 280 nm; comparison of silk dyeing with or without Fe in the aspect of AL loss after washing for c) once and d) twice; absorbance intensity change of e) AL and f) SL before and after dyeing the silk fabric samples.
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Fig. S2 Guaiacol was included as a model compound of lignin. Left: photographs of degummed silk fibers after two-step dyeing. Before washing the color was light purple, while after washing the color faded to pale yellow. Right: Addition of FeCl3 induced dramatic color change of a guaiacol solution.
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Fig.S3 Effect of the lignin concentration. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with AL concentrations ranging from 5 to 40 mg·ml-1 for 4 hrs, then in 1 mg·ml-1 FeCl3 for 4 hrs, at a liquor ratio of 1:100 and at room temperature.
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Fig.S4 Effect of the liquor ratio. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with 5 mg·ml-1 AL, then in 1 mg·ml-1 FeCl3, at room temperature, at different liquor ratios.
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Fig.S5 Effect of pH. Degummed silk fiber samples were first immersed in different buffers with 5 mg·ml-1 AL, then in 1 mg·ml-1 FeCl3, at a liquor ratio of 1:100 and at room temperature.
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Fig.S6 Effect of temperature. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with 5 mg·ml-1 AL, then in 1 mg·ml-1 FeCl3, at a liquor ratio of 1:100, at different temperatures.
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Fig. S7 Effect of concentration and pH on the Fe-SL interactions in solutions.
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Fig. S8 Effect of the lignin concentration. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with SL concentrations ranging from 5 to 40 mg·ml-1 for 2 hrs at a liquor ratio of 1:100 and at room temperature.
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Fig. S9 Effect of the immersing time. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with 40 mg·ml-1 SL, then in 1 mg·ml-1 FeCl3, for different time periods, at a liquor ratio of 1:100 and at room temperature.
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Fig. S10 Effect of the liquor ratio. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with 40 mg·ml-1 SL, then in 1 mg·ml-1 FeCl3, at room temperature, at different liquor ratios.
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Fig. S11 Effect of pH on dyeing of silk by SL. Degummed silk fiber samples were first immersed in different buffers with 40 mg·ml-1 SL, then in aqueous solutions of 1 mg·ml-1 FeCl3, at a liquor ratio of 1:100 and at room temperature.
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Fig. S12 Effect of temperature. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with 40 mg·ml-1 SL, then in 1 mg·ml-1 FeCl3, at a liquor ratio of 1:100, at different temperatures.
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Fig. S13 Effect of metal ions. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with 5 mg·ml-1 AL, then in 1 mg·ml-1 salts, at a liquor ratio of 1:100 and at room temperature.
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Fig. S14 Effect of metal ions. Degummed silk fiber samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with 40 mg·ml-1 SL, then in 1 mg·ml-1 salts, at a liquor ratio of 1:100 and at room temperature.
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Fig. S15 Dyeing of silk by AL through alternative covalent crosslinking. AL was pretreated with EDC/NHS for 0.5 hr., and then used to dye the degummed silk fiber samples.
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Fig. S16 SEM images of silk samples with scale bars of 20 μm (in the top panel) and 5 μm (in the bottom panel). From left to right: samples of bave fibers (raw silk textile yarns as bought without further purification), degummed fibers, fibers dyed with AL pretreated with EDC/NHS.
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Fig. S17 TGA and DTG analysis of silk fabric samples. The samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with either 10 mg·ml-1 AL or 40 mg·ml-1 SL at 60℃ for 2hrs, then in an aqueous solution of 1 mg·ml-1 FeCl3 at room temperature for 2hrs, at a liquor ratio of 1:100.

Table S1. Color fastness of dyed silk fabric samples.
	[bookmark: _GoBack]Samplesa
	AL+Fe3+
	SL+Fe3+
	commercial
Xiang-Yun-Shab

	color fastness to light
	3
	>4
	3-4

	color fastness to rubbing
	dry
	4-5
	3
	4

	
	wet
	4-5
	3-4
	2-3

	color fastness to washing (soaping)
	fading
	4
	3-4
	2-3

	
	staining
	cellulose acetate
	4-5
	4-5
	4-5

	
	
	cotton
	4-5
	4-5
	4-5

	
	
	nylon (polyamide)
	4-5
	4-5
	4-5

	
	
	polyester
	4-5
	4-5
	4-5

	
	
	acrylic
	4-5
	4-5
	4-5

	
	
	wool
	4-5
	4-5
	4-5


a The samples were first immersed in NaAc-HAc (200mM, pH=4.5) buffers with either 10 mg·ml-1 AL or 40 mg·ml-1 SL at 60℃ for 2 hrs, then in an aqueous solution of 1 mg·ml-1 FeCl3 at room temperature for 2 hrs, at a liquor ratio of 1:100.
b Commercially purchased Xiang-Yun-Sha samples were used as the control.
18

image4.tiff
liquorratio 1:80 1:60

s @&

after washing Q 3 b
.
AL + Fes* 4 ‘ ‘ '
2hrs
after washing " q ‘

1:40 1:20





image5.tiff




image6.tiff
temperature

a)

AL
2hrs

after washing

AL + Fe®*
2hrs

after washing

AL

2hrs

60 C
temperature

AL + Fe®*

after washing





image7.tiff




image8.tiff




image9.tiff
a) SL time period 0.5 1 2 3 4 hrs

after washing

£ ?

Fe®* time period 0.5 1 2 3 4 hrs

SL + Fe> ‘

after washing





image10.tiff
a) liquorratio 1:100 1:80  1:60

RRITEY
IIYEY

b)

s
1ipid





image11.tiff
a) buffer NaAc-HAc H20 PBS

ETTINIINT

after washing

RIRRRNEY
= R

buffer NaAc-HAc

SL+ Fe3+

Zm"“'s
TR AN A





image12.tiff
a) temperature RT 70 80T

_TI
v S A D & D

i ‘Q‘(”

temperature RT

" WRAEN
e ® VY ED B

b)





image13.tiff




image14.tiff
NaCl  KClI CaCIz MgCl, ZnCl, CuSO, FeCl, NiCl, Fe,(SO,); Aly(SO,)s

2hrs

- 204420047
AN

after washing

PR RANN





image15.tiff
a) lignin— COOH + silk — NH,
L EDC/NHS
lignin— CO — NH — silk

b) AL+EDC AL+EDC/NHS

14
i t
L B

after washing





image16.tiff




image17.tiff
TGA (%)

S

DTG (1/C)

g
8
2
o —— T ° — T T T T 71—
0 100 200 0 40 S0 60 700 80 0 100 200 0 40 S0 60 700 80
Temperature (C) Temperature (C)
00 d) 00
22 024
.4 5 s
2
5 o6
8- 8-
“oxt0” T T T T T T T 1 “ox10” T T T T T T T 1
10 200 30 40 0 &0 700 80

100 200

300 400 500 600
Temperature (C)

700

800

o

Temperature (C)




image1.tiff
Y
-

Absorbance at 340 nm

o
~

Absorbance at 280 nm

08 inear fting k (with R'=0.99)
o Fe a4
08
H
04 -
2
02
004 T
000 005 010 01 020
Fe concentration (mgrmi’
inear fting k (with R'=0.99)
AL 09
M
X Feci, 99
3
R

Absorbance

008 012 016 020

Fe concentration (mgemi )

15t washing of samples prepared
under aferent conations

Absorbance

o=
00 20 30

30 40 450 S0

Wavelength (nm)

2nd washing of samples prepared
under diferent conditons.
AL Femgei "
— 5.0 (wihout Fe)
— 5.1 (wih Fe)
0,0 (n Natc-HAc bufters)

Absorbance.

W0 3 40 450 S0

Wavelength (nm)

3 40 40 S0 S50 600
‘Wavelength (nm)

30 a0 450
‘Wavelength (nm)

50 s 600




image2.tiff




image3.tiff
AL concentration 5 20 30 40 mg ml!

before dyeing ‘ '
1 A\

after dyeing

v 1T
v 4 § k3
B R

after washing





