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Table S1. Kinetic Data of the Polymerization of PMAA at 70 °C and a molar ratio of [CTA]/[ACVA]
=10 and [MAA]/[CTA] = 120. Mn,theo represents the theoretical number-average molecular weight of
PMAA and Mn.exp the experimental theoretical number-average molecular weight measured by SEC.
The dispersity Mw/Mn was determined my aqueous SEC using PEO calibration. CTA1 represents
the RAFT CTA with a propyl terminus as a Z-group and CTA2 the butyl terminus.

Conversion

CTA Solvent Time [min] (%] Mh,heo [kKDa] Mu,exp[kDa]l Mw/Mn
CTA1l water 0 0 0 - -
CTA1 water 60 33.9 3.59 32.1 1.10
CTA1 water 120 75.8 8.04 37.2 1.08
CTA1 water 180 89.8 9.52 39.7 1.07
CTA1 water 240 97.3 10.3 40.2 1.12
CTA1 water 300 98.5 104 41.2 1.06
CTA1 water 360 99.1 10.5 42.0 1.07
CTA1l ethanol 0 0 0 - -
CTA1 ethanol 60 0 0 - -
CTA1 ethanol 120 23.2 2.46 17.9 1.10
CTA1 ethanol 180 36.3 4.46 21.2 1.10
CTA1 ethanol 240 48.3 5.93 24.6 1.09
CTA1 ethanol 300 59.4 7.30 27.2 1.09
CTA1 ethanol 360 69.1 8.50 31.9 1.08
CTA1 1,4-dioxane 0 0 0 - -
CTA1 1,4-dioxane 60 30.5 3.74 - -
CTA1 1,4-dioxane 120 54.6 6.71 28.8 1.14
CTA1 1,4-dioxane 180 64.0 7.87 34.2 1.11
CTA1 1,4-dioxane 240 75.2 9.24 35.9 1.10
CTA1 1,4-dioxane 300 78.8 9.69 36.8 1.10
CTA2 water 0 0 0 - -
CTA2 water 60 7.00 0.743 - -
CTA2 water 120 51.5 5.47 51.3 1.18
CTA2 water 180 73.3 7.78 59.2 1.18
CTA2 water 240 90.1 9.56 63.4 1.19
CTA2 water 300 95.2 10.1 66.6 1.20
CTA2 water 360 97.8 10.4 66.9 1.20
CTA2 ethanol 0 0 0 - -
CTA2 ethanol 60 40.0 4.24 20.7 1.17
CTA2 ethanol 120 50.6 5.37 30.0 1.19
CTA2 ethanol 180 54.7 5.81 36.8 1.19
CTA2 ethanol 240 65.4 6.95 43.9 1.17
CTA2 ethanol 300 65.9 7.00 46.9 1.18
CTA2 ethanol 360 66.7 7.08 51.4 1.18
CTA2 1,4-dioxane 0 0 0 - -
CTA2 1,4-dioxane 60 22.8 242 39.4 1.13
CTA2 1,4-dioxane 120 36.9 3.92 50.8 1.06
CTA2 1,4-dioxane 180 55.1 5.85 53.2 1.12
CTA2 1,4-dioxane 240 58.9 6.26 54.9 1.12
CTA2 1,4-dioxane 300 68.5 7.27 55.8 1.13

CTA2 1,4-dioxane 360 72.6 7.71 58.5 1.13
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Table S2. Kinetic Data of the Polymerization of PMAA with CTA3 with a molar ratio of
[MAA]/[CTA3] = 120. Mntmeo represents the theoretical number-average molecular weight of PMAA
and Mn.exp the experimental theoretical number-average molecular weight measured by SEC. The
dispersity Mw/Mn was determined my aqueous SEC using PEO calibration. CTA3 represents the
RAFT CTA with a dodecyl- terminus as a Z-group.

[CTAV Time Temperature Conversion Mntheo  Muexp

acval Ot il pa [%  [kDa] [kDa] M-
10 1,4-dioxane 0 70 0 0 - -
10 1,4-dioxane 60 70 8.00 0.968 10.6 1.73
10 1,4-dioxane 120 70 12.5 1.35 11.0 1.72
10 1,4-dioxane 180 70 17.6 1.87 12.3 1.67
10 1,4-dioxane 240 70 23.2 2.49 13.2 1.66
10 1,4-dioxane 300 70 27.5 2.95 144 1.59
10 1,4-dioxane 1170 70 75.1 8.06 19.3 1.51
10 ethanol 0 70 0 0 - -
10 ethanol 60 70 3.80 0.410 4.30 1.74
10 ethanol 120 70 2.70 0.295 4.70 1.78
10 ethanol 180 70 5.20 0.557 4.80 1.78
10 ethanol 240 70 3.70 0.393 5.10 1.78
10 ethanol 300 70 7.20 0.770 5.30 1.78
10 ethanol 1170 70 45.8 491 18.3 1.27
10 1-propanol 0 70 0 0 - -
10 1-propanol 60 70 0 0 - -
10 1-propanol 120 70 0 0 - -
10 1-propanol 180 70 0 0 - -
10 1-propanol 240 70 0 0 - -
10 1-propanol 300 70 0 0 - -
10 1,4-dioxane 0 80 0 0 - -
10 1,4-dioxane 60 80 19,5 2.10 11.6 1.70
10 1,4-dioxane 120 80 29.6 3.17 14.9 1.59
10 1,4-dioxane 180 80 32.3 3.47 17.0 1.48
10 1,4-dioxane 240 80 40.7 4.37 19.5 1.40
10 1,4-dioxane 300 80 41.8 4.49 194 1.43
10 1,4-dioxane 360 80 435 4.66 19.6 1.43
10 ethanol 0 80 0 0 - -
10 ethanol 60 80 9.20 0.990 5.50 1.73
10 ethanol 120 80 114 1.23 6.90 1.64
10 ethanol 180 80 114 1.23 7.10 1.65
10 ethanol 240 80 9.86 1.06 7.30 1.65
10 ethanol 300 80 13.9 1.49 7.60 1.64
10 ethanol 360 80 12.5 1.34 7.70 1.63
10 1-propanol 0 80 0 0 - -
10 1-propanol 60 80 17.6 1.89 15.7 1.15
10 1-propanol 120 80 29.5 3.16 19.2 1.12
10 1-propanol 180 80 37.7 4.05 21.5 1.11
10 1-propanol 240 80 42.3 454 22.7 1.11
10 1-propanol 300 80 429 4.61 23.1 1.11
10 1-propanol 360 80 42.0 451 23.1 1.16

5 1,4-dioxane 0 80 0 0 - -
5 1,4-dioxane 60 80 324 3.48 16.8 1.53
5 1,4-dioxane 120 80 49.1 5.27 21.3 1.41
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[CTAY Time Temperature Conversion Mntheo  Muexp

(acval ™™  min]  p°q) ] IkDal _[kDa ™M
5 1,4-dioxane 180 80 65.1 6.99 26.4 1.34
5 1,4-dioxane 240 80 80.1 8.59 29.9 1.27
5 ethanol 0 80 0 0 - -

5 ethanol 60 80 23.2 2.49 8.70 1.55
5 ethanol 120 80 40.3 4.32 14.3 1.38
5 ethanol 180 80 53.0 5.69 18.7 1.29
5 ethanol 240 80 60.5 6.49 221 1.24
5 ethanol 300 80 63.5 6.81 23.8 1.21
5 ethanol 360 80 64.4 6.91 24.9 1.21
5 1-propanol 0 80 0 0 - -

5 1-propanol 60 80 24.6 2.64 17.9 1.13
5 1-propanol 120 80 56.0 6.01 26.1 1.13
5 1-propanol 180 80 69.7 7.48 28.7 1.09
5 1-propanol 240 80 75.6 8.11 30.4 1.09
5 1-propanol 300 80 77.7 8.34 30.4 1.09
5 1-propanol 360 80 79.0 8.47 30.6 1.09

Table S3. Kinetic Data of the Polymerization of PMAAs-b-PSes>* with CTA1 at 80 °C in water and a
targeted styrene DP of 502 with a [CTA1]/[ACVA] molar ratio of 5. rrem represents the number-
average radius obtained by TEM. Mnheo represents the theoretical number-average molecular
weight of PMAA-b-PS and Mh,tmeo* the theoretical number-average molecular weight of PMMA-b-
PS. The dispersity Mw/Mn was determined my SEC THF using PS calibration.

Conversion M theo

Time [min] (%] rrem[nm]  Mn,meo [kDa] [kDal Miexp[kDal  Mw/Mhn

35 3.1 - 4.48 4.90 - -

40 16 15+2 11.1 11.5 12.5 1.13
45 20 18+2 13.5 14.0 25.5 1.26
50 56 25+2 31.9 323 43.2 1.30
55 74 24+3 42.0 42.0 56.2 1.30
60 85 27+3 474 47.8 64.2 1.27
120 99 29+3 54.4 54.8 69.1 1.33

Table S4. Kinetic Data of the Polymerization of PMAA10-b-PSeo*® with CTA1 at 80 °C in water and a
targeted MAA DP of 50 and a styrene DP of 400 with a [CTA1]/[ACVA] molar ratio of 5 at 20 wt%.
rTem represents the number-average radius obtained by TEM and rois by DLS. Mn e represents the
theoretical number-average molecular weight of PMAA-b-PS and Mo the theoretical number-
average molecular weight of PMMA-b-PS. The dispersity Mw/Mn was determined my SEC THF
using PS calibration after methylation.

Time Conversion TEM  Mhntheo  Mntheo Miexp

min] (%) el PDL ) kDal  [kDa]  [kDa] M-
60 48 24 +1 0.3+0.2 - 22.3 22.7 - -
70 56 28.88 +0.060.09 +0.02 - 25.8 26.2 30.0 1.17
80 78 31.79+0.060.08 +0.02 - 36.3 36.3 53.8 1.28
90 93 319+£0.2 0.07+0.02 - 43.2 43.2 66.7 1.28

120 97 32005 0.04+0.02 24+3  45.0 44.9 69.5 1.26
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Figure S1. TEM image (left) and histogram (right) of the number-average radius of the PMAA1o-b-
PSe0*> with CTA1 copolymer and 20 wt% after 120 minutes reaction time.

Table S5. Kinetic Data of the Polymerization of PMAA10-b-PSe** with CTA1 at 80 °C in water and a
targeted MAA DP of 50 and a styrene DP of 400 with a [CTA1]/[ACVA] molar ratio of 5 at 25 wt%.
rTem represents the number-average radius obtained by TEM and rois by DLS. Mn,ieo represents the
theoretical number-average molecular weight of PMAA-b-PS and Mo the theoretical number-
average molecular weight of PMMA-b-PS. The dispersity Mw/Mn was determined my SEC THF
using PS calibration after methylation.

Time Conversion TEM M theo M theo* Miexp

[min] [  roskml o PDL o kDal  [kDa]  [kDaj M/M-
50 1.8 - - - 1.09 1.10 - -
60 75 26+1  04+02 - 384 3.89 ; ;
70 34 2888+0.060.09+0.02 - 15.9 16.2 73 135
80 67  306+03 0.07+002 24+2 311 315 517 135
90 86 325406 008+003 - 398 404 708 1.40
120 94 331403 004+001 29+3 436 442 710 150

25
20
215
(e
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810
5

20 22 24 26 28 30 32 34 36
Radius rygy [nm]

Figure S2. TEM image (left) and histogram (right) of the number-average radius of the PMA A1o-b-
PSy* with CTA1 copolymer and 25 wt% after 120 minutes reaction time.
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Table S6. Kinetic Data of the Polymerization of PMAA10-b-PSe*® with CTA1 at 80 °C in water and a
targeted MAA DP of 50 and a styrene DP of 400 with a [CTA1]/[ACVA] molar ratio of 5 at 30 wt%.
rTem represents the number-average radius obtained by TEM and rois by DLS. Mn e represents the
theoretical number-average molecular weight of PMAA-b-PS and Mo the theoretical number-
average molecular weight of PMMA-b-PS. The dispersity Mw/Mn was determined my SEC THF
using PS calibration after methylation.

Time Conversio T'TEM M theo Mhtheor  Munexp

min]  np% elm PPLo 0 [kDal  [kDal [kDa] MM
180 6.9 - - - 3.44 3.49 - -
240 18 - - - 8.38 8.50 - -
300 28 421+03056+0.04 26+2  13.0 132 260 138

Radius rrgy [nm]

Figure S3. TEM image (left) and histogram (right) of the number-average radius of the PMA A1o-b-
PS® with CTA1 copolymer and 30 wt% after 300 minutes reaction time.

Table S7. Polymerization of PMA A2-b-PSso'® with CTA3 at 80 °C in water and a targeted styrene
DP of 200 with a [CTA3]/[ACVA] molar ratio of 5. rtem represents the number-average radius
obtained by TEM and rpis by DLS. Mn,heo represents the theoretical number-average molecular
weight of PMAA-b-PS. The dispersity Mw/Mn was determined my SEC THF + 35 mmol TFA using
universal PS calibration. The PMAA-CTA3 macro-CTA was synthesized in ethanol and determined
with NMR and aqueous SEC using PEO calibration with Mn,theo= 3.8 kDa and a Mw/Mn =1.11.

(w/w) Time Conversion rrem Mhutheo  Muexp
solids [%] [min] [%] nmp o™ PPLnh kpap MMe
40 10 0 ] ] ] 38 ] -
40 20 0 - - - 38 - -
40 30 6.5 - 360+05015+006 4.8 ; -
40 40 24 - 402+04003+002 74 ; -
40 50 45 - 446+01007+001 10 35 117
40 60 65 - 482+05005+005 13 46 120
40 70 78 - 496+04002+002 15 58 1.20
40 80 91 45+3 51.8+0.60.05+0.02 17 59 123
50 10 0 ; ; ; 3.8 ; -
50 20 0 ; ; ; 38 ; -
50 30 9.4 - 349+05014+009 53 ; -
50 40 40 - 389+25021+023 9.7 35 118
50 50 63 . 446+03006+005 13 46 118
50 60 77 - 472+06003+002 15 5 120
50 70 92 - 487+06004+003 17 62 121

50 80 94 41+2 501 0.06 £0.05 18 63 1.23
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Figure S4. TEM image (left) and histogram (right) of the number-average radius of the PMA Ax-b-
PSso!8 with CTA3 copolymer and 40 wt%.
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Figure S5. TEM image (left) and histogram (right) of the number-average radius of the PMA Azo-b-
PSso'® with CTA3 copolymer and 50 wt%.

Table S8. Kinetic Data of the Polymerization of PMA A2-b-PSs*? with CTA3 at 80 °C in water with
a targeted styrene DP of 320 with a [CTA3]/[ACVA] molar ratio of 5 at 50 wt%. rrem represents the
number-average radius obtained by TEM and rors by DLS. Mn theo represents the theoretical number-
average molecular weight of PMAA-b-PS and Mntheo the theoretical number-average molecular
weight of PMMA-b-PS. The dispersity Mw/Mn was determined my SEC THF + 35 mmol TFA using
universal PS calibration. The PMAA-CTA3 macro-CTA was synthesized in 1-propanol and
determined with NMR and aqueous SEC using PEO calibration with Mnteo= 8.5 kDa and a Mw/Mn

=1.09.
E:::; CO“ELZSIOH rpLs [nm] PDI rrem [nm] ][\l/fll)ﬂ:; [AI:I]';:’] Mw/Mn
20 0 - - - - - -
40 2.2 41.1+0.7 0.55+0.05 - 9.2 - -
60 32 48+1 0.06+0.04 32+3 19 27.6 1.16
80 74 53.2+0.8 0.05+0.03 42+4 33 50.3 1.20
100 95 57+1 0.05+0.05 42+4 40 58.9 1.21
120 98 58+1 0.02+0.02 41 59.2 1.22
140 98 56.2+0.8 0.05+0.02 - 41 59.6 1.22
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Figure S6. TEM image (left) and histogram (right) of the number-average radius of the of PMA Ax-
b-PSso*? after 100 minutes reaction time with CTA3 copolymer and 50 wt% and 80 % weight fraction
of styrene.

Table S9. Kinetic Data of the Polymerization of PMA A10-b-PSe® with CTA3 at 80 °C in water with
a targeted styrene DP of 740 with a [CTA3]/[ACVA] molar ratio of 5 at 50 wt%. rtem represents the
number-average radius obtained by TEM and rors by DLS. Mn theo represents the theoretical number-
average molecular weight of PMAA-b-PS and Mneo* the theoretical number-average molecular
weight of PMMA-b-PS. The dispersity Mw/Mn was determined by SEC THF + 35 mmol TFA using
universal PS calibration. The PMAA-CTA3 macro-CTA was synthesized in 1-propanol and
determined with NMR and aqueous SEC using PEO calibration with Mnteo= 8.5 kDa and a Mw/Mn

=1.09.
Time Conversion M theo Miexp
[min] (%] rpLs [nm] PDI rrem [nm] [kDal [kDa] Mw/Mn
20 0 - - - - - -
40 0 - - - - - -
60 2.0 - 10 - -
80 5.1 50.1 +£0.5 0.07 +=0.02 - 12 10.2 2.63
120 22 59.2+0.5 0.04+0.02 39+4 26 41.9 1.27
145 38 62.7+0.5 0.03+0.03 52+6 38 57.7 1.32
160 45 65.3+0.8 0.07+0.02 55+4 43 69.9 1.40
180 60 69.6+0.2 0.1zx0.1 60+5 55 91.4 1.43
25
20
219 2
: S
310 SE
}"{\:
X
5 %
0

45 50 55 60 65 70
Radius rygy [nm]

Figure S7. TEM image (left) and histogram (right) of the number-average radius of the of PMA Auo-
b-PSeo® after 180 minutes reaction time with CTA3 copolymer and 50 wt% and 90 % weight fraction
of styrene.
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Table S10. Kinetic Data of the Polymerization of PMA As-b-PSe5'% with CTA3 at 80 °C in water with
a targeted styrene DP of 1500 with a [CTA3]/[ACVA] molar ratio of 5 at 50 wt%. rrem represents the
number-average radius obtained by TEM and rors by DLS. Mn theo represents the theoretical number-
average molecular weight of PMAA-b-PS and Mnneor the theoretical number-average molecular
weight of PMMA-b-PS. The dispersity Mw/Mn was determined my SEC THF + 35 mmol TFA using
universal PS calibration. The PMAA-CTA3 macro-CTA was synthesized in 1-propanol and
determined with NMR and aqueous SEC using PEO calibration with Mnteo= 8.5 kDa and a Mw/Mn

=1.09.

E:ll;e] Con;)zliswn roLs [nm] PDI rrem [nm] ][\I/f]l:;t:; []‘I:I]';;’i Mw/Mn
20 0 - - - - - -
40 0 - - - - - -
60 0 - - - - - -
80 1 - - - 10 - -
100 3 58.4+0.1 0.07 +0.02 - 14 34.1 1.15
120 6.9 61.1+0.7 0.06 +0.02 - 19 37.1 1.24
140 8.9 64.6 + 0.8 0.06 +0.05 - 22 43.5 1.28
160 11 66.7 +0.5 0.06 +0.02 - 26 45.1 1.30
180 13 69.5+0.4 0.06+0.02 55+7 28 45.7 1.40

75

Radius rgy [nm]

Figure S8. TEM image (left) and histogram (right) of the number-average radius of the of PMAAs-
b-PSe5'% after 180 minutes reaction time with CTA3 copolymer and 50 wt% and 90 % weight fraction
of styrene.

Figure §9. TEM image of PMA A-b-PSeo* after full conversion with CTA1 copolymer and 20 wt%.
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Figure 510. SEC results of PMA A2-b-PSso*2 with CTA3 at 50 wt% after full conversion.

Figure S11. Pictures of the polymerization of PMAA-b-PS with CTA2 and CTA3 at 40 wt%. The
polymerization with CTA2 shows clearly a more viscous medium.

Table S11. Overview of the PMAA-b-PS polymerizations with the corresponding macro-CTAs. SEC
data for macro-CTA1 for polymer PMAAio-b-PSo0*> was determined with aqueous SEC using PAA
calibration. All other macro-CTAs were measured against PEO calibration as it was mentioned in
the previous tables. For more detailed information see Table S3-510.

Mh,exp
Targeted Time (w/.w) Macro- DP Mhneo M:,Mw Targeted Targeted PS PMAA- M:, M
. - solids PMAA PS Mh theo . PMAA-
polymer [min] [%] CTA PMAA [kDal PMAA DPPS [kDa] Conversion  b-PS b-PS
[kDa]
PMA Aos-b-PSes5* 120 20 CTA1 30 29 1.06 502 52.3 99 69.1 1.33
PMAA10-b-PSe®5 120 20 CTA1 50 4.5 1.25 400 41.7 97 69.5 1.26
PMAA10-b-PSeo* 120 25 CTAl 50 4.5 1.25 400 41.7 94 71.0 1.50
PMAA10-b-PSeo* 300 30 CTA1l 50 4.5 1.25 400 41.7 28 26.0 1.38
PMA A2-b-PSso* 240 35 CTA2 101 8.7 1.17 360 37.4 99 166 1.57
PMA A20-b-PSso* 240 40 CTA2 101 8.7 1.17 360 37.4 99 158 1.61
PMA A20-b-PSso'8 80 40 CTA3 43 3.8 1.11 140 33.2 91 59.0 1.23
PMA A2-b-PSso'® 80 50 CTA3 43 3.8 1.11 140 33.2 94 63.0 1.23
PMA A2-b-PSso*2 140 50 CTA3 95 8.5 1.09 320 33.2 99 59.6 1.22
PMA A10-b-PSeo®¢ 180 50 CTA3 95 8.5 1.09 740 77.0 60 91.4 1.43
PMAASD- ey 50 cTA3 95 85 109 1500 156 13 457 140

PSos165
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