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1 Materials and instruments
Dicyclohexylcarbodiimide (DCC, 99%), 1-hydroxybenzotriazole (HOBT, 99%), N-boc-ethylenediamine (Boc-EDA, 95%), acryloyl chloride (99%), di-n-octylamine amine (95%), di-n-butylamine (95%), diethylamine (99%), 3-aminopropyl)triethoxysilane (APTES, 99%), 4,4'-azobis(4-cyanovalericacid) (ACVA, 98%), N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline (EEDQ, 98%) and SiO2 (50 ± 5 nm, 185 ± 30 m2 g-1) were all used as received.
Fourier transform infrared spectroscopy was performed on Thermo Scientific Nicolet iS10. NMR spectra were recorded with a Bruker DMX-400 MHz. Ions concentration was determined by Agilent 5100 ICP-OES. Polymer molecular weight was determined by Waters 1515 equipped with two PLgel 5 μm MIXED-C columns using THF as the eluent.

2 Synthesis of monomer

[image: ]
Figure S1. Synthesis route of monomer
2.1 Synthesis of a1
Diglycolic anhydride (30 g) was dispersed in CH2Cl2 (300 mL) in an ice-bath, di-n-octylamine (62 g) dissolved in CH2Cl2 (50 mL) was dropped to the mixture and stirred at room temperature overnight. The solution was poured into dilute hydrochloric acid and the mixture was subjected to liquid separation. The aqueous phase was extracted CH2Cl2 three times, the organic phases were combined, concentrated and recrystallized to give a1 as white crystal (70% yield). 
[image: ]
Figure S2 1H NMR spectrum of a1.

2.2 Synthesis of a2
[bookmark: _Hlk499401329]A mixture of N,N’-dioctyldiglycolamic acid (35.7 g, 100 mmol), HOBT (14.9 g, 0.11 mol) and THF (100 mL) were mixed, a solution of THF with Boc-EDA (16 g, 0.1 mol) and DCC (22.7 g, 0.11 mol) was added slowly and he mixture was stirred over night at room temperature. After filtration, the solution was concentrated under reduced pressure and passed through an aluminum oxide column. Pure product was obtained as white solid (yield 61%). 
[image: ]
Figure S3 1H NMR spectrum of a2.

2.3 Synthesis of a3
Hydrochloric acid (10 mL) was added to the mixture of a2 (20 g, 0.05 mol) and ethyl acetate (60 mL). After 10h reaction at room temperature, the mixture was neutralized with saturated NaHCO3 solution. The organic phase was collected, dried with MgSO4, and evaporated under reduced pressure to give a crude product. The crude product was purified by passing through a silica gel column (yield 81%).
[image: ]
Figure S4 1H NMR spectrum of a3.

2.4 Synthesis M-a
To a solution of a3 (7.45 g, 18.0 mmol) and triethylamine (2.00 g, 19.8 mmol) in dichloromethane (120 mL) was added a solution of acryloyl chloride (2.61 g, 25.0 mmol) in dichloromethane (20 mL) at 0°C. The reaction mixture was brought to room temperature and stirred overnight. The solvent was washed successively with NaHCO3 solution and water. The organic layer was dried over anhydrous MgSO4 and concentrated under reduced pressure to give pure product (yield 49%). 
[image: ]
Figure S5 1H NMR spectrum of M-a.

2.5 Synthesis of M-b
M-b was synthesized as the method of M-a.
[image: ]
Figure S6 1H NMR spectrum of M-b.

2.6 Synthesis of M-c
M-c was synthesized as the method of M-a but with a little adjustment in that c1 was prepared in CH2Cl2 and c3 was extracted into the aqueous phase not the organic phase.
[image: ]
Figure S7 1H NMR spectrum of M-c.






3 TG curves of S1, S2 and S3
[image: ]
Figure S8 TGA curves of APTES-SiO2(S1), ACVA-SiO2(S2) and polymer-grafted SiO2(S3).

image2.tiff
esfegeh

P

% -

0oos

12

20 1% e

22

26 24

2
ooy

2

a

i




image3.tiff
ostaginsi
.hk,j\ o
M,
r"/\l_f...:."
5
a
1l
«
— —_ — - T T
H g i35 5%% 3%: 8
w5 om0 ns 0 e a0 a3 so a3 a0 s a0 as 1w oos

ppm




image4.tiff
e+fagehei

-

T e e
58 83333 ER
TR R R A I R e e





image5.tiff
e4figensi

Fas
Ferot
Fase

For
961
v

Frot
Fooc

Fowo
160
o

Feso

| oo





image6.tiff
Fooo

..Jl.h_?:

Feor

=

i
i

9
NN
h

ooz

= Fiso

060
B 160

S

i

05

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

9.0




image7.tiff
o0z
Lioz

Love

Lot

Lot

0 05

15

20

30

ppm




image8.tiff
Weight(%)

100

90

80

70

60

50

40

30

600





image1.tiff
R
;Ol & oH Boc-EDA

v NHR, ——— - o et
07070 \é(\ /\[g D0, HOBT

1

R H j\ k HCl R H
R'N\n/\o/}]/N\/\H 0 —_— R’Nwﬁ /\[(N\/\NHZ
0 o o) o)
2 3

Acryloyl chloride

oy R
- . A N N. M-a: R=CgH,;
S o o
o o M-c: R=C,Hjz

M




