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Table S1. Normal ATRP with FeCl, using PEG-400 as both solvent and ligand

Conv. M, M, Grc
Entry t (h) My /M,
(*0) (g'mol ) (g'mol™!)
1 24 trace NA NA NA
2 24 trace NA NA NA
3 4 60.6 12100 24000 1.13
4 4 47.9 9600 18100 1.13

Polymerization conditions: For Entries 1 and 2, [MMA],: [EBrPA]y: [FeCly], :
[FeCl;.6H,0]p = 200: 1: 1: 0. For Entries 3 and 4, [MMA]y: [EBrPA]y: [FeCl,] :
[FeCl;.6H,0]p = 200: 1: 4: 0 and 200: 1: 4: 0.5, respectively, T = 90 °C, Vpgg.400 =
Pvma = 1.0 mL (For Entry 1, Fpgg.400= 0.2 mL).



Table S2. Effect of catalyst concentration on AGET ATRP in PEG-400 without

additional ligand
Conv. M, M, Gpc
Entry X t (h) M/M,
(0) (g'mol!)  (g-mol™)
1 2 2 63.4 12700 24000 1.17
2 1 2 66.4 13300 22500 1.14
3 0.5 12 17.8 3600 13700 1.16
4 0.25 24 trace NA NA NA

Polymerization conditions: [MMA]y: [EBrPA],: [FeCl;.6H,0] : [AsAc-Na],= 200: 1:

X: X, T=90 OC, VpEG_400: VMMA: 1.0 mL.
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Figure S1. In([M]¢/[M]) as a function of time (a) and evolution of number-average

molecular weight (M,gpc) and molecular weight distribution (M,/M,) versus



conversion (b) for AGET ATRP of MMA with two different initiators in PEG-400
without additional ligand. Polymerization conditions: [MMA],: [initiator]o:

[FCCI3'6H20]0: [AsAc—Na]o =400: 1: 1: 1, VMMA: VPEG-4OO: 1.0 mL, T =90 °C.
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Figure S2. GPC curves for AGET ATRP of MMA with BPN as the initiator in PEG-
400 without additional ligand. Polymerization conditions: [MMA]y: [BPN]y:
[FCCI3'6H20]0: [AsAc—Na]o =400: 1: 1: 1, T=90 OC, VMMA: VPEG-400: 1.0 mL.



@
A VN[PEG—750 =1.0 mL

1o n =1.0mL
204 PEG-400

2.4+

1.6-

1.2

1

Ln[M]0/[M]

1 kpapp=0.371 0
0.8

0.4

e
=]

o 1 2 3 4 5
Time (h)

(b)

{ # VmpEG750=1.0mL
1 © VpEG400=1.0mL

Conversion (%)

Figure S3. In([M]y/[M]) as a function of time (a) and evolution of number-average
molecular weight (M,gpc) and molecular weight distribution (M,/M,) versus
conversion for AGET ATRP of MMA in two different types of PEG without
additional ligand. Polymerization conditions: [MMA],: [EBrPA]y: [FeCl;-6H,0], :
[AsAc-Na]p=200: 1: 1: 1, T=90°C. Vmma = Vpeg= 1.0 mL.
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Figure S4. GPC curves for AGET ATRP of MMA in MPEG-750 without additional
ligand. Polymerization conditions: [MMA]y: [EBrPA],: [FeCl;-6H,0]: [AsAc-Na]y=

200: 1: 1: 1, T =90°C. VMMA: VMPEG-750: 1.0 mL.
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Figure SS. Infrared Spectroscopy for the obtained PMMA (M, gpc = 11000 g/mol,
My/M, =1.12).
In FT-IR analysis, we can find the wave number at 1700 cm! was attributed to
the characteristic absorption peak of the ester carbonyl group from MMA, while that

at 1400 cm! was the characteristic absorption peak of phenyl group from EBrPA.



@

s

i

2000 4000 6000 8000 10000 12000
Mass/ Charge

(b)

n=65 n=66 n=67 n=68 n=69
6730.515 6830.530 6931.060 7030.979 7131.295

6700 6800 6900 7000 7100 7200 7300 7400 7500
Mass/ Charge

Figure S6. MALDI-TOF-MS in the linear mode of PMMA-Br (M, gpc = 9200 g/mol,
M, /M, = 1.11) and enlargement of the MALDI-TOF-MS from m/z 6700 to 7500 of
PMMA-CI.

The MALDI-TOF-MS of PMMA-CI ranging from 2000 to 12000 is shown in Fig.
S6a. Enlargement of the 6700-7500 range is shown in Fig. S6b. Importantly, the
series of main peaks is separated by an interval corresponding to a MMA repeating
unit (100.1 mass units). This main series is attributed to a polymer chain [R-(MMA),-
Cl + Na]* (6730.5 = 164.2 + 65x% 100.12 + 35.5 + 22.99, where 243.1, 100.12 and
22.99 correspond to the molar mass of correspond to the molar mass of EBrPA

without bromine chain end, MMA, CI and Na* respectively). Therefore, the obtained



PMAM-CI has a relatively well-defined structure. The series of less intensive peaks
(Fig. S6b) series is attributed a possible structural defects in polymer chain. This we
deduce mainly caused by some side reactions during polymerization, or probably due
to the occurrence of the fragmentation during ionization in the MALDI-TOF-MS

analysis.



