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To measure monomer conversions at different times, approximately 100 pL of the sample was
dissolved in D,0 and filtered with a 0.22 pm nylon membrane prior to acquisition of the 'H-
NMR spectra. The conversion was calculated by comparison between the integral of the
dimethyl sulfoxide (DMSO) peak (which was added to the polymerization mixture as a reference
before polymerization) with that of the remaining monomer. Based on the integral of the (b)
hydrogens at 5.60—-6.00 ppm compared to the hydrogens of DMSO at 2.75 ppm, which the
integral value was set at 0.66 (Figure S1) in the 'H-NMR spectra, a monomer conversion of 39%
was determined after 10 min, 74% after 30 min, and 93% after 60 min of the polymerization

reaction, according to Eq. S1.

Conversion (%) = {1 — [[(peak area of b hydrogen)/(peak area of

Eq. S1
DMSO0)]x 0.66]} x 100 (Eq. S1)

DMSO

Time = 10 min

121]
0.611

Time =30 min

0.53]
0.261

Time = 60 min

oo~
- o
S o

& (ppm)

Figure S1. 500 MHz 'H-NMR spectra of the reaction mixture at different times for the surface initiated Cu(0)-
mediated RDRP of APTMAC from the HNT@Fe-Br.
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Figure S2: Kinetics of the Cu(0)-mediated RDRP reaction of APTMAC onto the surface of the HNTs@Fe-Br.
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Figure S3. Breakthrough test set-up using a 3 mL syringe filled with 100 mg of HNTs@Fe-PAPTMAC.
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Figure S4. Energy dispersive x-ray spectroscopy (EDS) graph of the HNTs@Fe-PAPTMAC (60 min) sample on a

gallium arsenide (GaAs) wafer.
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Table S1. Adsorption isotherm and kinetics equations.

Formula Equation
. qm K L Ce
Langmuir q. = — -
s ° 1+K,C,
Freundlich g, =K,.C"
Pseudo-first-order q: = q.[1-exp(-k;t)]
Pseudo-second-order q: = kg lt/l + kyq.t
Weber-Morris q, = ki’ + 1
Initial adsorption rate h = kg, '
Separation factor ' eporin
aeijqrin —
nion A .
K néon

* g, (mg g) is the specific equilibrium amount of the adsorbate, C, (mg L!) is the equilibrium
concentration of the adsorbate, Cy (mg L-!) is the anion concentration, C; (mg L) is the outlet
concentration at time ¢, V' is the volume of the solution (L), m is the amount of adsorbent (g), g,
is the maximum adsorption capacity, and K (K; and K;r) (L mol!) and n are empirical constants
that indicate the extent of adsorption and the adsorption effectiveness, respectively. The constant
n gives an idea of the grade of heterogeneity in the distribution of energetic centers of the
adsorbent’s active sites and is related to the magnitude of the adsorption driving force. Therefore,
high » values indicate a relatively uniform adsorbent surface, while a low n values indicate high
adsorption at low solution concentrations and also the existence of a high proportion of high-
energy active sites. 7 is a constant related to the thickness of the boundary layer.! k;, k,, and k;,,
are the adsorption rate constants of the first and second order kinetic and intra-particle diffusion
models, in min’!, (g (mg min)!), and mg g' min "2, respectively. ¢, and ¢, in mg g!, are
equilibrium adsorption uptake (at time ¢ = ) and adsorption uptake (at time ¢), respectively.
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Table S2. Characteristics of different adsorbents for heparin recovery reported in the literature.

Adsorbent Adsorption capacity (mg/g) Reference
Chitosan microspheres 75.70 2
Cross-linked chitosan microspheres 0.16 3
Quaternized chitosan/polystyrene beads 3.28 4
Activated charcoal 40 5
Hydroxyapatite 16.38 6
Poly(2-hydroxyethyl methacrylate) cryogel 270 7
Poly(acryloxyethyltrimethyl 191 3
ammonium chloride)/SiO,

HNTs@Fe-PAPTMAC 123.9 This work
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