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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. 

CTA Solvent Time [min] Conversion 
[%] 

Mn,theo [kDa] Mn,exp [kDa] Mw/Mn 

CTA1 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 10.4 41.2 1.06 
CTA1 water 360 99.1 10.5 42.0 1.07 
CTA1 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 2.42 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. 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. CTA3 represents the 
RAFT CTA with a dodecyl- terminus as a Z-group. 

[CTA]/ 
[ACVA] 

Solvent Time 
[min] 

Temperature 
[°C] 

Conversion 
[%] 

Mn,theo 
[kDa] 

Mn,exp 

[kDa] 
Mw/Mn 

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 14.4 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 4.91 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 19.4 1.43 
10 1,4-dioxane 360 80 43.5 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 11.4 1.23 6.90 1.64 
10 ethanol 180 80 11.4 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 4.54 22.7 1.11 
10 1-propanol 300 80 42.9 4.61 23.1 1.11 
10 1-propanol 360 80 42.0 4.51 23.1 1.16 
5 1,4-dioxane 0 80 0 0 - - 
5 1,4-dioxane 60 80 32.4 3.48 16.8 1.53 
5 1,4-dioxane 120 80 49.1 5.27 21.3 1.41 
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[CTA]/ 
[ACVA] 

Solvent Time 
[min] 

Temperature 
[°C] 

Conversion 
[%] 

Mn,theo 
[kDa] 

Mn,exp 

[kDa] 
Mw/Mn 

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 22.1 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 PMAA5-b-PS9554 with CTA1 at 80 °C in water and a 
targeted styrene DP of 502 with a [CTA1]/[ACVA] molar ratio of 5. rTEM represents the number-
average radius obtained by TEM. Mn,theo represents the theoretical number-average molecular 
weight of PMAA-b-PS and Mn,theo* the theoretical number-average molecular weight of PMMA-b-
PS. The dispersity Mw/Mn was determined my SEC THF using PS calibration. 

Time [min] Conversion 
[%] 

rTEM [nm] Mn,theo [kDa] Mn,theo* 
[kDa] 

Mn,exp [kDa] Mw/Mn 

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 32.3 43.2 1.30 
55 74 24 ± 3 42.0 42.0 56.2 1.30 
60 85 27 ± 3 47.4 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-PS9045 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 rDLS by DLS. Mn,theo represents the 
theoretical number-average molecular weight of PMAA-b-PS and Mn,theo* 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 
[min] 

Conversion 
[%] rDLS [nm] PDI 

rTEM 

[nm] 
Mn,theo 

[kDa] 
Mn,theo* 
[kDa] 

Mn,exp 

[kDa] Mw/Mn 

60 48 24 ± 1 0.3 ± 0.2 - 22.3 22.7 - - 
70 56 28.88 ± 0.06 0.09 ± 0.02 - 25.8 26.2 30.0 1.17 
80 78 31.79 ± 0.06 0.08 ± 0.02 - 36.3 36.3 53.8 1.28 
90 93 31.9 ± 0.2 0.07 ± 0.02 - 43.2 43.2 66.7 1.28 

120 97 32.0 ± 0.5 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 PMAA10-b-
PS9045 with CTA1 copolymer and 20 wt% after 120 minutes reaction time. 

Table S5. Kinetic Data of the Polymerization of PMAA10-b-PS9045 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 rDLS by DLS. Mn,theo represents the 
theoretical number-average molecular weight of PMAA-b-PS and Mn,theo* 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 
[min] 

Conversion 
[%] rDLS [nm] PDI 

rTEM 

[nm] 
Mn,theo 

[kDa] 
Mn,theo* 
[kDa] 

Mn,exp 

[kDa] Mw/Mn 

50 1.8 - - - 1.09 1.10 - - 
60 7.5 26 ± 1 0.4 ± 0.2 - 3.84 3.89 - - 
70 34 28.88 ± 0.06 0.09 ± 0.02 - 15.9 16.2 27.3 1.35 
80 67 30.6 ± 0.3 0.07 ± 0.02 24 ± 2 31.1 31.5 51.7 1.35 
90 86 32.5 ± 0.6 0.08 ± 0.03 - 39.8 40.4 70.8 1.40 
120 94 33.1 ± 0.3 0.04 ± 0.01 29 ± 3 43.6 44.2 71.0 1.50 

 
Figure S2. TEM image (left) and histogram (right) of the number-average radius of the PMAA10-b-
PS9045 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-PS9045 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 rDLS by DLS. Mn,theo represents the 
theoretical number-average molecular weight of PMAA-b-PS and Mn,theo* 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 
[min] 

Conversio
n [%] rDLS [nm] PDI 

rTEM 

[nm] 
Mn,theo 

[kDa] 
Mn,theo* 
[kDa] 

Mn,exp 

[kDa] Mw/Mn 

180 6.9 - - - 3.44 3.49 - - 
240 18 - - - 8.38 8.50 - - 
300 28 42.1 ± 0.3 0.56 ± 0.04 26 ± 2 13.0 13.2 26.0 1.38 

 
Figure S3. TEM image (left) and histogram (right) of the number-average radius of the PMAA10-b-
PS9045 with CTA1 copolymer and 30 wt% after 300 minutes reaction time. 

Table S7. Polymerization of PMAA20-b-PS8018 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 rDLS by DLS. Mn,theo 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) 
solids [%] 

Time 
[min] 

Conversion 
[%] 

rTEM 

[nm] 
rDLS [nm] PDI 

Mn,theo 

[kDa] 
Mn,exp 

[kDa] 
Mw/Mn 

40 10 0 - - - 3.8 - - 
40 20 0 - - - 3.8 - - 
40 30 6.5 - 36.0 ± 0.5 0.15 ± 0.06 4.8 - - 
40 40 24 - 40.2 ± 0.4 0.03 ± 0.02 7.4 - - 
40 50 45 - 44.6 ± 0.1 0.07 ± 0.01 10 35 1.17 
40 60 65 - 48.2 ± 0.5 0.05 ± 0.05 13 46 1.20 
40 70 78 - 49.6 ± 0.4 0.02 ± 0.02 15 53 1.20 
40 80 91 45 ± 3 51.8 ± 0.6 0.05 ± 0.02 17 59 1.23 
50 10 0 - - - 3.8 - - 
50 20 0 - - - 3.8 - - 
50 30 9.4 - 34.9 ± 0.5 0.14 ± 0.09 5.3 - - 
50 40 40 - 38.9 ± 2.5 0.21 ± 0.23 9.7 35 1.18 
50 50 63 - 44.6 ± 0.3 0.06 ± 0.05 13 46 1.18 
50 60 77 - 47.2 ± 0.6 0.03 ± 0.02 15 55 1.20 
50 70 92 - 48.7 ± 0.6 0.04 ± 0.03 17 62 1.21 
50 80 94 41± 2 50 ± 1 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 PMAA20-b-
PS8018 with CTA3 copolymer and 40 wt%. 

 
Figure S5. TEM image (left) and histogram (right) of the number-average radius of the PMAA20-b-
PS8018 with CTA3 copolymer and 50 wt%. 

Table S8. Kinetic Data of the Polymerization of PMAA20-b-PS8042 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%. rTEM represents the 
number-average radius obtained by TEM and rDLS by DLS. Mn,theo represents the theoretical number-
average molecular weight of PMAA-b-PS and Mn,theo* 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 Mn,theo = 8.5 kDa and a Mw/Mn 
= 1.09. 

Time 
[min] 

Conversion 
[%] 

rDLS [nm] PDI rTEM [nm] Mn,theo 

[kDa] 
Mn,exp 

[kDa] 
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 PMAA20-
b-PS8042 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 PMAA10-b-PS9086 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 rDLS by DLS. Mn,theo represents the theoretical number-
average molecular weight of PMAA-b-PS and Mn,theo* 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 Mn,theo = 8.5 kDa and a Mw/Mn 
= 1.09. 

Time 
[min] 

Conversion 
[%] rDLS [nm] PDI rTEM [nm] 

Mn,theo 

[kDa] 
Mn,exp 

[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 0.1 ± 0.1 60 ± 5 55 91.4 1.43 

 
Figure S7. TEM image (left) and histogram (right) of the number-average radius of the of PMAA10-
b-PS9086 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 PMAA5-b-PS95165 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%. rTEM represents the 
number-average radius obtained by TEM and rDLS by DLS. Mn,theo represents the theoretical number-
average molecular weight of PMAA-b-PS and Mn,theo* 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 Mn,theo = 8.5 kDa and a Mw/Mn 
= 1.09. 

Time 
[min] 

Conversion 
[%] 

rDLS [nm] PDI rTEM [nm] Mn,theo 

[kDa] 
Mn,exp 

[kDa] 
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 

 
Figure S8. TEM image (left) and histogram (right) of the number-average radius of the of PMAA5-
b-PS95165 after 180 minutes reaction time with CTA3 copolymer and 50 wt% and 90 % weight fraction 
of styrene. 

 
Figure S9. TEM image of PMAA40-b-PS6046 after full conversion with CTA1 copolymer and 20 wt%. 
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Figure S10. SEC results of PMAA20-b-PS8042 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 PMAA10-b-PS9045 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-S10. 

Targeted  
polymer 

Time 
[min] 

(w/w) 
solids 

[%] 

Macro-
CTA 

DP 
PMAA 

Mn,theo 

PMAA 
[kDa] 

Mn,Mw 

PMAA 
Targeted 

DP PS 

Targeted 
PS  Mn,theo 

[kDa] 

PS 
Conversion 

Mn,exp 

PMAA-
b-PS 

[kDa] 

Mn,Mw 

PMAA-
b-PS 

PMAA05-b-PS9554 120 20 CTA1 30 2.9 1.06 502 52.3 99 69.1 1.33 
PMAA10-b-PS9045 120 20 CTA1 50 4.5 1.25 400 41.7 97 69.5 1.26 
PMAA10-b-PS9045 120 25 CTA1 50 4.5 1.25 400 41.7 94 71.0 1.50 
PMAA10-b-PS9045 300 30 CTA1 50 4.5 1.25 400 41.7 28 26.0 1.38 
PMAA20-b-PS8046 240 35 CTA2 101 8.7 1.17 360 37.4 99 166 1.57 
PMAA20-b-PS8046 240 40 CTA2 101 8.7 1.17 360 37.4 99 158 1.61 
PMAA20-b-PS8018 80 40 CTA3 43 3.8 1.11 140 33.2 91 59.0 1.23 
PMAA20-b-PS8018 80 50 CTA3 43 3.8 1.11 140 33.2 94 63.0 1.23 
PMAA20-b-PS8042 140 50 CTA3 95 8.5 1.09 320 33.2 99 59.6 1.22 
PMAA10-b-PS9086 180 50 CTA3 95 8.5 1.09 740 77.0 60 91.4 1.43 

PMAA05-b-
PS95165 180 50 CTA3 95 8.5 1.09 1500 156 13 45.7 1.40 
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