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Results and discussion

Polymer characterization

Table S1 lists the properties of KL, KL-PS and PS. The increase in the C/H ratio via polymerization

depicts the increment in the proportion of aromatic double bonds, i.e., benzyne group, in kg mol-

1 than KL-PS (MW of 296 kg mol-1), inferring that the homopolymerization of styrene was more

favored than its polymerization with lignin in the reaction.

Table S1. Properties of KL, KL-PS and PS.

Sample C(wt%) HWwt%) O (wt%) MW Surface area Pore volume
" (kgmol™)  (m*g™) (em® g)

KL 64.5 6.1 27.7 29+4%* 24 0.035

KL-PS 71.3 5.6 22.1 296+15*%* 44 0.053

PS 91 8.5 0 880+£20*** 15 0.021

* based on mass balance

** GPC results

***SLS result
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Figure S1. P-NMR spectra of KL and KL-PS

Table S2. Surface tension of the test liquids and polar, dispersive, acidic and basic components. !

0 (mNm') water diiodomethane glycerol
Total 72.8 50.8 63.4
Dispersive 26.4 50.8 37.0
Polar 46.4 - 30.0
Acidic (+) 23.2 - 3.92
Basic (-) 23.2 - 57.4

Surface properties of PS, KL. and KL-PS substrates
Contact angle of water, dilodomethane and glycerol on the PS, KL and KL-PS coated substrates
are summarized in Table S3, and also images of the water droplets’ contact angle on the substrates

using sessile drop measurements are available in Fig. 3. Film generated via coating KL on the glass



slide had a contact angle of 50.2° for water droplets. Contact angles of water droplet in the range
of 46° and 60° were reported for lignin film on glass slides,>* and differences in results are
originated from the difference in the type of lignin used.> The water droplet’s contact angle on PS
coated surface was 85.5°. The incorporation of lignin into PS reduced contact angle of KL-PS to
63° compared to PS. This reduction is originated from the introduction of functional groups in the

final KL-PS product.

Table S3. Contact angles (°) of the test liquids on the coated KL, KL-PS and PS Films

Surface water diiodomethane glycerol
KL 50.2+1 22.53+0.5 49.6+1
KL-PS 63.1+0.4 22.6+0.5 52.240.1
PS 85.5+2 35.2+1 86.3+2
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Figure S2. representative Af'and AD vs time curves for Cu?" adsorption on KL-PS surface. Black

lines show the fitted Voigt model for the adsorption of Cu?* on the KL-PS coated sensors.
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Figure S3. SEM/EDX images of coated gold sensors a) KL b) PS and KL-PS ¢) before and d)

after Cu?* adsorption in different areas.
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