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Preparation of Au NCs

Preparation of Au NSs.5! The seed solution consisted of trisodium citrate (5 x 104
M, 10 mL) and HAuCl, -3H,O (5 x 104 M, 10 mL). Next, 0.6 mL of ice-cold, freshly
prepared 0.1 M NaBH, solution was added to the solution while stirring. The seed
solution was kept at 25 °C and used within 2—3 h. For the growth solution, HAuCl,
‘3H,0 (5 x 104 M, 45 mL) was mixed with CTAB (0.16 M, 45 mL). Ascorbic acid (0.1
M, 0.5 mL) was added to the growth solution. Next, 7 mL of seed solution was added
while stirring. The particles prepared here were denoted as NS-A and also used as seeds
for preparing NS-B 30 min after preparation. Au NSs were purified by centrifugation

at 13000 rpm. NS-B was prepared by the same method.

Preparation of Au NRs.5? The seed solution consisted of CTAB (0.2 M, 10 mL) and
HAuCl, -3H,0 (5 x 104 M, 10 mL). Then, NaBH,4 (0.01 M, 0.46 mL) in 0.01 M NaOH
was added to the solution while stirring. The seed solution was kept at 25 °C and used

within 2—3 h. For the growth solution, HAuCl, -3H,0 (1 x 103 M, 100 mL) was mixed



with CTAB (0.2 M, 100 mL). Next, a certain amount of 0.01 M AgNOj solution (1, 2,
3, 5 and 8 mL, respectively) were added to the growth solution. After vigorous mixing,
hydroquinone (0.1 M, 10 mL) was added sequentially into each sample under stirring.
Finally, the seed solution (3.2 mL) was added into the growth solution, mixed
thoroughly, and allowed to age overnight at 27 °C. Au NRs were purified by
centrifugation at 13000 rpm. The Au NRs were denoted as NR-A, NR-B, NR-C, NR-D

and NR-E, respectively.

Table S1 Summary of different Au NCs

Diameter SPRy SPR;.
Au NCs Length (nm) Aspect Ratio
(nm) (nm) (nm)
NS-A / 1242 / 525 /
NS-B / 1942 / 531 /
NR-A 53+4 25+1 2.1 528 603
NR-B 64+6 2142 3.0 520 741
NR-C 64+6 1242 5.3 513 855
NR-D 89+6 942 9.9 506 1068

NR-E 90+6 8.0£1 11.2 505 1072
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Fig. S1 GPC traces of PET-RAFT polymerization of MMA catalyzed by Au NRs: a)

NR-A, b) NR-B, ¢) NR-C, d) NR-D, ¢) NR-E. Room temperature; Green light (Ap. =

532 nm, 1.5 mW/cm?).

Table S2 Au NCs catalyzed PET-RAFT polymerization of MMA with different NCs

amount

S

Entry

AuNCs [M]:[CTAJ

Conv.?
(%)

my, (mg)

(KDa)

M€ M, 6pc?

My /M, ¢
(KDa)




1 NR-C 200:1 0.25 23.6 5.0 6.3 1.16

2 NR-C 200:1 0.50 473 9.7 10.2 1.15
3 NR-C 200:1 0.75 56.1 11.5 12.5 1.16
4 NR-C 200:1 1.0 57.0 11.7 12.4 1.15
5 NR-D 200:1 0.25 47.4 9.8 10.6 1.15
6 NR-D 200:1 0.50 62.4 12.8 13.8 1.15

¢ The polymerizations were performed in DMF at room temperature using CPADB as CTA for
MMA under green LED light irradiation (Apax = 532 nm, 1.5 mW/ cm?) for 30 hours; * Monomer
conversion was calculated based on 'H-NMR analysis; ¢ Theoretical molecular weight was
calculated according to the equation: M, 4 = [M]o/[CTA]y x MM x o+ My A, where [M], [CTA]y,
MyM, a, and MwCTA represent the initial monomer concentration, initial CTA concentration, molar
mass of the monomer, conversion, and molar mass of CTA; ¢ Molecular weight and dispersity were

determined by GPC using THF as eluent.
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Fig. S2 GPC traces of PET-RAFT polymerization of MMA with different amounts of
NR-C (Table S2, entries 1-4).
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Fig. S3 GPC traces of PET-RAFT polymerization of MMA catalyzed by Au NRs (NR-

B): a) No TEA, b) involving TEA. Room temperature; NIR light (A, = 740 nm, 0.7

mW/cm?).
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Fig. S4 '"H-NMR spectrum of PMMA synthesized by PET-RAFT polymerization

catalyzed by NR-D (M, s, = 8.8 KDa, M, gpc = 8.7 KDa, M, xnmr = 9.0 KDa).

Note: Molecular weight determined by NMR analysis using M, nmr = (Ie/3)/15 X

MyMMA + M CPADB where I, and I; correspond to integrals of signal at 3.53 ppm and

7.46 ppm attributed to OCH3 of MMA and phenyl group of CPADB agent (Z-group).



Table S3 Au NCs catalyzed PET-RAFT polymerization of MMA in different solvents

Conv.l  M,w¢  M,gpc!
Entry  AuNCs [M]:[CTAJ* Solvent M, /M, ?
(%) (KDa) (KDa)

1 NR-D 300:1 DMSO 89.7 27.2 30.5 1.19
2 NR-D 300:1 DMF 77.7 23.6 23.4 1.12
3 NR-D 300:1 MeCN 50.5 15.4 19.0 1.16
4 NR-D 300:1 THF 42.7 13.1 15.9 1.14
5 NS-B 300:1 THF 18.8 59 9.5 1.21
6 NR-A 300:1 THF 22.6 7.1 10.3 1.13
7 NR-C 300:1 THF 314 9.7 13.2 1.11

@ The polymerizations were performed at room temperature using CPADB as CTA for MMA under
green LED light irradiation (Aya = 532 nm, 1.5 mW/cm?) for 30 hours; > Monomer conversion was
calculated based on 'H-NMR analysis; ¢ Theoretical molecular weight was calculated according to
the equation: M, 4 = [M]o/[CTA]y x MwM x o+ My T4, where [M]y, [CTA]y, MwM, o, and My CTA
represent the initial monomer concentration, initial CTA concentration, molar mass of the monomer,
conversion, and molar mass of CTA; ¢ Molecular weight and dispersity were determined by GPC

using THF as eluent.
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Fig. S5 GPC traces of PET-RAFT polymerization of MMA catalyzed by Au NRs (NR-
D) in different solvents (Table S3, entries 1, 3, 4).

Table S4 Au NCs catalyzed PET-RAFT polymerization of different monomers

0
s CN s CN
J‘l\ =~ oM )k OH
OH e
TN s — NS s s
AuNPs, r.t., DMF
0 o (0]

532 nm LED Med
Me!

Conv.? M i€ M, Gpc?
Entry AuNCs [M]J[CTA]* Monomer M /M, 4
(%)  (KDa)  (KDa)
1 NR-D 300:1 MA 68.5 18.0 19.6 1.16
2 NR.D 300:1 BA 453 177 19.0 118
3 NR-D 300:1 St 30.4 9.8 6.8 1.19

@ The polymerizations were performed in DMF at room temperature using CDTPA as CTA under
green LED light irradiation (Aya = 532 nm, 1.5 mW/cm?) for 30 hours; > Monomer conversion was
calculated based on "H-NMR analysis; ¢ Theoretical molecular weight was calculated according to
the equation: M, 4, = [M]o/[CTA]p x MyM x o + My T4, where [M]y, [CTA]y, MM, o, and My T4
represent the initial monomer concentration, initial CTA concentration, molar mass of the monomer,
conversion, and molar mass of CTA; ¢ Molecular weight and dispersity were determined by GPC

using THF as eluent.
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Fig. S6 GPC traces of PET-RAFT polymerization of different monomers catalyzed by
Au NRs (NR-D) (Table S4).
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Fig. S7 '"H-NMR spectrum of PMA synthesized by PET-RAFT polymerization
catalyzed by NR-D (Table S4, entry 1) (Mnvr = 21.1 KDa).

Note: Molecular weight determined by NMR analysis using M, nmr = (Ie/3)/(1,/3)
MyMA + My PTPA wwhere 1. and I, correspond to integrals of signal attributed to OCHj

of MA and methyl group of CDTPA agent (Z-group).
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Fig. S8 'H-NMR spectrum of PBA synthesized by PET-RAFT polymerization
catalyzed by NR-D (Table S4, entry 2) (M,nvr = 17.9 KDa).

Note: Molecular weight determined by NMR analysis using M, nmr = (1/2)/(I/2)
MyBA + MwCPTPA where I, and I}, correspond to integrals of signal attributed to CH,O

of BA and sulfur-linked methylene group of CDTPA agent (Z-group).
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Fig. S9 'H-NMR spectrum of PS synthesized by PET-RAFT polymerization
catalyzed by NR-D (Table S4, entry 3) (M,nmr = 8.1 KDa).

Note: Molecular weight determined by NMR analysis using M, nmr = (Ie/5)/(1/3) %
MySt+ MwCPTPA where I, and I, correspond to integrals of signal attributed to phenyl

group of St and methyl group of CDTPA agent (Z-group).

Table S5 Au NCs catalyzed PET-RAFT polymerization for MMA with different DP

Conv.b My ¢ M, Gpc?
Entry AuNCs [M][CTA]*  Solvent M /M4
(%) (KDa) (KDa)
I NR.D 100:1 oMF 667 6.9 6.8 1.16
2 NR-D 200:1 DMF 66.3 13.6 14.7 1.15
3 NR.D 300:1 DMF 777 23.6 234 112
4 NR-D 400:1 DMF 73.8 29.8 33.9 1.15

¢ The polymerizations were performed in DMF at room temperature using CPADB as CTA for
MMA under green LED light irradiation (Aye = 532 nm, 1.5 mW/cm?) for 30 hours; * Monomer
conversion was calculated based on 'H-NMR analysis; ¢ Theoretical molecular weight was
calculated according to the equation: M, 4 = [M]o/[CTA]y x MM x o+ My A, where [M], [CTA]y,

MyM, a, and MwCTA represent the initial monomer concentration, initial CTA concentration, molar



mass of the monomer, conversion, and molar mass of CTA; ¢ Molecular weight and dispersity were

determined by GPC using THF as eluent.

Normalized Intensity

24 25 26 27 28 29 30
Elution Time (min)

Fig. S10 GPC traces of PET-RAFT polymerization of MMA with different DP
catalyzed by Au NRs (NR-D) (Table S5).

Fig. S11 TEM image of regenerated Au NR-D photocatalyst before a) and after b)
RAFT polymerization under green LED light (Ay.x = 532 nm, 1.5 mW/ cm? ) for 30 h in

DMF.
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