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Extra information for Subsection 3.1 41 

 

(a) 

 

(b) 

Figure S1. Study of the surface-initiated reversible deactivation radical polymerization process 42 
under reference conditions as a function of monomer conversion Xm (Figure 4 in the main text): (a) 43 
reaction probabilities; (b) variation of the number of chemical species in the reaction system.  44 

 45 
 46 
 47 
 48 
 49 
 50 
 51 
 52 
 53 
 54 
 55 



Polymers 2020, 12, x FOR PEER REVIEW 3 of 13 

S3 

 

Extra information for Subsection 3.2 56 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 

Figure S2. Number average chain length distributions of the different populations of polymer chains 57 
in the SI-RDRP process as a function of monomer conversion. Top: (a) total population of polymer 58 
chains on surface; (b) dormant chains on surface; (c) dead chains on surface. Bottom: (d) total 59 
population of free polymer chains in lattice; (e) free dormant polymer chain in lattice; (f) free dead 60 
chains in lattice. Reference conditions as in Figure S1.  61 
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Figure S3. (a) Log-log plot of the conformational characteristics of the surface-tethered polymer 67 
chains, either dormant or dead, represented by the mean-square end-to-end distance <Re,surf

2 > and 68 
radius of gyration <Rg,surf

2 > as a function of chain length. (b) Representation of Re,surf
2  versus Rg,surf

2  69 

of the surface-tethered polymer chains at a monomer conversion Xm = 0.7. (c) From the data in b, 70 
<Re,surf

2 > is represented as a function of <Rg,surf
2 > (values per chain length). The solid honey yellow 71 

line depicts the expected scaling behavior for free chains: Re,surf
2 ⁄Rg,surf

2  = 6[1, 2]. In these plots, the 72 

properties of the surface-tethered dormant chains are depicted in blue (blue-contoured circles in (a) 73 
and solid blue circles in (b) and (c)) while the properties of the surface-tethered dead chains are 74 
depicted in red (red-contoured circles in (a) and solid red circles in (b) and (c)). Same reference 75 
conditions are in Figure S1 and S2.  76 
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Extra information for Subsection 3.3 91 

 

Figure S4. Study of the influence of the average RDRP initiator surface coverage (𝜃R0,surX) on the 92 

evolution of the percentage of surface-tethered dormant polymer chains that become hindered from 93 
activation-growth-deactivation within the polymer layer due to shielding as a function of monomer 94 
conversion (Xm). Three different surface coverage are considered: 1.0×10-1  (five-pointed stars), 95 
2.5×10-1 (circles), 5.0×10-1 (upward-pointing triangles). Same reference conditions as in Figure 9 in 96 
the main text.   97 
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𝜃R0,surX = 1.0×10-1 𝜃R0,surX = 2.5×10-1 𝜃R0,surX = 5.0×10-1 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 

 

Figure S5. Study of the influence of the average RDRP surface coverage (𝜃R0,surX) on the molecular 98 

properties of the polymerization products as a function of monomer conversion (Xm). Number 99 
average chain length (xn; top figures) and dispersity (bottom figures) : (a) and (d) 1.0×10-1 100 
(five-pointed stars); (b) and (e)  2.5×10-1 (circles); (c) and (f) 5.0×10-1 (upward-pointing triangles). 101 
Free polymer chains are represented as contoured empty symbols while surface-tethered polymer 102 
chains are represented as solid symbols. Total population (purple), dormant chains (blue) and dead 103 
chains (red). Same reference conditions as in Figure S4. 104 
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𝜃R0,surX = 1.0×10-1 𝜃R0,surX = 2.5×10-1 𝜃R0,surX = 5.0×10-1 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 

 

(g) 

 

(h) 

 

(i) 

Figure S6. Variation of the percentage of the surface-tethered polymer chains as a function of 121 
monomer conversion (Xm) with mushroom (honey yellow), brush-like (orange) or brush (green) 122 
conformation for the three average RDRP initiator surface coverages. 1.0×10-1 (five-pointed stars), 123 
2.5×10-1 (circles), 5.0×10-1 (upward-pointing triangles). Color of the outline of the different symbols 124 
used: total population (purple), dormant chains (blue) and dead chains (red). Same reference 125 
conditions as in Figure S4 and S5. 126 
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Extra information for Subsection 3.4 140 

 

Figure S7. Study of the influence of the termination mode on the evolution of the percentage of 141 
surface-tethered dormant polymer chains that become hindered from propagation within the 142 
polymer layer due to shielding as a function of monomer conversion (Xm). i) Translational mode 143 
highlighting the case that a chain has to diffuse directly in an available space in the polymer layer 144 
(circles); (ii) Segmental mode highlighting the case that a chain can alter locally its configuration in 145 
the available space (squares) as well as (iii) the reference case of absence of such termination 146 
reactions (diamonds) for the SI- RDRP process. Reference conditions as in Figure 11 in main text.  147 
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No Termination Translational Mode Segmental Mode 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 

 

Figure S8. Study of the influence of the termination mode on the molecular properties of the 178 
polymerization products as a function of monomer conversion (Xm). Number average chain length 179 
(xn; top figures) and dispersity (bottom figures) : (a) and (d) Absence of termination (diamond); (b) 180 
and (e)  Translational mode (circles); (c) and (f) segmental mode (squares). Free polymer chains are 181 
represented as contoured empty symbols while surface-tethered polymer chains are represented as 182 
solid symbols. Total population (purple), dormant chains (blue) and dead chains (red). Same 183 
reference conditions as in Figure S7. 184 

  185 



Polymers 2020, 12, x FOR PEER REVIEW 10 of 13 

S10 

 

No Termination Translational Mode Segmental Mode 

 
(a) 

 
(b) 

 
(c) 

Figure S9. Number average chain length distributions of the total population of surface-tethered 186 
polymer chains in the SI-RDRP process as a function of monomer conversion. (a) Reference case of 187 
absence of termination reactions; (b) translational mode; (c) segmental mode. Reference conditions as 188 
in Figure S7. 189 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

Figure S10. Top: Number chain length distribution of (a) all surface-tethered polymer chains 190 
(black-contoured full purple circles); (b) surface-tethered dormant chains (black-contoured full blue 191 
circles) and (c) surface-tethered dead polymer chains (black-contoured full red circles). Bottom: 192 
Number chain length distribution of (d) all free polymer chains (purple-contoured empty circles) (e) 193 
free dormant chains (blue-contoured empty circles) and (f) free dead polymer chains (red-contoured 194 
empty circles). In (a) and (d) the regions circled in red represent the contributions of dead polymer 195 
chains to the CLD of the total polymer species in both phases. These distributions are obtained at a 196 
monomer conversion Xm = 0.7. Same reference conditions (segmental mode) conditions as in Figure 197 
S7.  198 
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Translational Mode Segmental Mode 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 

(e) 
 

(f) 

Figure S11. Snapshot of the polymer layer grown for two termination modes. The snapshots are 200 
taken a three different monomer conversion: (a) and (b) Xm = 0.1; (c) and (d) Xm = 0.4; (e) and (f) Xm = 201 
0.7. Surface-tethered dormant chains are represented in blue, dead chains on the surface are 202 
represented in red while the hindered dormant chains that cannot continue to propagate by the 203 
RDPR mechanism due to shielding are represented in black. Left column: translational mode; right 204 
column: segmental mode. Same reference conditions as in Figure S8 and S9.  205 
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Translational Mode Segmental Mode 

 

(b) 

 

(c) 

 

(e) 

 

(f) 

 

(g) 

 

(h) 

Figure S12. Variation of the percentage of the surface-tethered polymer chains as a function of 210 
monomer conversion (Xm) with mushroom (honey yellow), brush-like (orange) or brush (green) 211 
conformation for the two termination modes under consideration. Left column: translational mode 212 
(circles); Right column: segmental mode (squares). Color of the outline of the different symbols used: 213 
total population (purple), dormant chains (blue) and dead chains (red). Same reference conditions as 214 
in Figure S8 – S10. 215 

 216 
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Recombination Disproportionation 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Figure S13. Variation of the fraction of successful termination reaction events averaged for all the 217 
polymer chains <f

term,Xm
> as a function of monomer conversion: (a) termination by recombination 218 

(red); (b) termination by disproportionation (honey yellow). Variation of the fraction of successful 219 
termination reaction events averaged for all monomer conversion <f

term,CL
> as a function of chain 220 

length: (c) termination by recombination (red); (d) termination by disproportionation (honey yellow). 221 
For all cases, a comparison of the two termination modes under consideration has been made. Same 222 
reference conditions as in Figure S8 – S11. 223 
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