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Table S1. The exploration of the reaction conditions of first step

No. AN (mL) Initiator Solvent ) T°C Gy
(x10°mol/L)  Urea(8M)  DMAC

1 2.0 2.49 15 0 65 12.98%
2 2.0 3.74 15 0 65 34.52%
3 2.0 5.0 15 0 65 55.25%
4 2.0 9.96 15 0 65 42.48%
5 2.0 19.9 15 0 65 22.40%
6 0.5 5.0 15 0 65 5.68%
7 1.0 5.0 15 0 65 14.34%
8 1.5 5.0 15 0 65 38.46%
9 2.0 5.0 15 0 65 55.25%
10 25 5.0 15 0 65 55.89%
1 3.0 5.0 15 0 65 56.17%
12 3.5 5.0 15 0 65 54.82%
13 2.0 5.0 15 0 45 0

14 2.0 5.0 15 0 50 4.50%
15 2.0 5.0 15 0 55 4.61%
16 2.0 5.0 15 0 60 12.18%
17 2.0 5.0 15 0 65 55.25%
18 2.0 5.0 15 0 70 53.42%
19 2.0 5.0 12 3 65 0.17%
20 2.0 5.0 10 5 65 0.08%
21 2.0 5.0 7.5 7.5 65 0.05%
2 2.0 5.0 5 10 65 0

23 2.0 5.0 0 15 65 0

@ G4 was calculated by using Eq. 1, 0.25 g wool was added in each experiment.



Fig. S1. The typical SEM (left) and POM (right) images of (a) wool, (b) W-g-PAN, and (c)
W-g-PAO.

Fig. S2. Photos of the (a) wool, (b) W-g-PAN, and (c) W-g-PAO samples that immersed in
the CuSOj, solutions at the time noted in the photos. The last column is the dried samples after

immersed in CuSQy solutions for 24 h.
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Fig. S3. The adsorption kinetics of (a) Cu?*, (b) Hg?*, (¢) Pd**, and (d) AsO,™ ions from water

at different initial concentration.
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Fig. S4. Quasi-two adsorption kinetic curve of (a) Cu?’, (b) Hg?", (¢) Pd*", (d) Cd*, (e)

AsO43 and (f) AsO,. The lines are the fitting results by using Eq. 3.



Table S3. The correlation coefficient R? by using the linear fitting of pseudo-second order models

Pb2+
Co(mgg™) R Co(mgg™) R Co(mgg™) R Co(mgg™) R Co(mgg™) R
1.52 0.999 6.83 0.999 3.76 0.999 4.52 0.993 10.48 0.999
420 0.999 18.8 0.999 9.70 0.999 9.75 0.995 24.70 0.999
15.50 0.999 2436 0.998 311 0.991 253 0.992 34.25 0.999
38.84 0.991 53.54 0.991 64.6 0.981 49.82 0.982 53.12 0.996

The non-linear pseudo-first order model and the non-linear pseudo-second order model are

descripted in eqs. S1 and 3, respectively.

Q. =Q,(1-e™ ")

where ¢ is the contact time of adsorption procedure, O, and Q, are the adsorbed toxic ions on
the adsorbent at adsorption time ¢ and at equilibrium state, which were calculated by using eqgs.

S1 and 3. k are the adsorption rate constant of the non-linear pseudo-first order model

respectively.
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Fig. SS. The non-linear fitting of pseudo-first order (left) and pseudo-second (right) order
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Fig. S6. The non-linear fitting of pseudo-first order (left) and pseudo-second (right) order

models for AsO4* and AsO, anions.

Table S4. The correlation coefficient R? by using the non-linear fitting of pseudo-second order models

Pb2* Hg** Cax AsO,*> AsOy
Co(mgg™) R Co(mgg™) R Co(mgg™) R Co(mgg™) R Co(mgg™) R
1.52 0.750 6.83 0.992 3.76 0.966 4.52 0.963 10.48 0.992
420 0.892 18.8 0.926 9.70 0.999 9.75 0.965 24.70 0.993
15.50 0.964 2436 0.962 311 0.934 253 0.956 34.25 0.947
38.84 0.896 53.54 0.954 64.6 0.803 49.82 0.932 53.12 0.994

Table S5. The correlation coefficient R? by using the non-linear fitting of pseudo-first order models

Pb** Hg** Cd* AsO*> AsOy
Co(mgg!) R Co(mgg!) R Co(mggh) R Co(mgg™) R Co(mgg™) R
1.52 0.664 6.83 0.888 3.76 0.997 452 0.895 10.48 0.934
420 0.913 18.8 0.893 9.70 0.969 9.75 0.886 24.70 0.958
15.50 0.973 24.36 0.716 311 0.834 253 0.868 34.25 0.822

38.84 0.716 53.54 0.825 64.6 0.649 49.82 0.851 53.12 0.962




The Freundlich model and Temkin model are descripted in eqs. S1 and S2, respectively.
1
nge=ngF+£lgCe (52)

RT
Q,= Tln(aCe) (S3)
where Co(mg L) is the concentration of the toxic ions at equilibrium state in the solution, Q.
is the adsorbed toxic ions on the adsorbent at equilibrium stateK; and Kg are the adsorption
equilibrium constant in Langmiur and Freundlich model, respectively. n is the characteristic
constant relative to adsorption strength, R is gas constant, @ and b are Temkin adsorption

constants, and 7' is temperature.
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Fig. S7. The adsorption isotherms fitted by (a) Freundlich and (b) Temkin model, several data
points of Hg?" and Pb?" are considerably close to each other due to the strong adsorption

capacity of Hg?*, Pb?* on adsorbent W-g-PAO.



Table S6. The correlation coefficient R? of different adsorption isotherm models for Cd?",
Pb?*, Hg?*, AsO,* and AsO,".

Cd** Pb** Hg?* AsO4*- AsOy
Freundlich model 0.9905 0.7683 0.3401 0.9645 0.9934
Langmuir model 0.9913 0.9945 0.9999 0.9872 0.8386
Temkin model 0.9785 0.9898 0.8188 0.9793 0.8965
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Fig. S8. Semi-log plot of Fig. 4b.



