


5.3% (8.1%). Value dn/dc = 0.132 mL/g(&PC) = 61.7 kg/mol, PDI = 5.56. J{H NMR) =
300.0 kg/mol.

C1°M. FTIR (ATR, 298 K): 3027 cm, Ci N asymmetric stretching vibration; 2248 ¢nCN
stretching vibration; 1724 cmand 1625 cri, C=0O stretching; 1463 ch CiH scissor
vibration; 1149 crit Ci N stretching vibration'H NMR (300 MHz D,O, 298 K) -4 ppm
1.58 (m, 3 H) 2.27 (br. s., 4 H) 2.73 (br. s., 2 H) 3.26 (br. s., 6 H) 3.58 (br. s., 2 H/43100(m,
2 H) 4.20- 4.68 (m, 1 H). EA experiment (calculated): C 53.1% (55.3%), H 9.0% (8.1%), N
10.1% (10.7%). Value dn/dc = 0.149 gLGPC M(GPC) = 90.2 kg/mol, PDI = 3.7.

C2N. FTIR (ATR, 298 K): 3027 cm, Ci N asymmetric stretching vibration; 2248 ¢nCN
stretching vibration; 1724 cmand 1625 cil, C=0 stretching;.1415 ¢ Ci H deformation of
CH2; 1091 crit, Ci N stretching vibation.'H NMR (300 MHz, D20,14% 98 K)
(m, 3 H) 1.63 2.40 (m, 4 H) 2.59 2.85 (m, 2 H) 3.25 (br. s., 6 H) 3.43.73 (m, 3 H) 3.87 (br.
S., 2 H) 4.34 4.60 (m, 2 H). EA experiment (calculated): C 17.4% (55.3%), H 6.9% (8.1%), N
16.5% (10.7%). slue dn/dc = 0.158 mL/g. NGPC) = 82.2 kg/mol, PDI = 5.47. JH NMR) =
67.3kg/mol.

C3™N. FTIR (ATR, 298 K): 3027 cm, Ci N asymmetric stretching vibration; 2248 ¢nCN
stretching vibration; 1724 cmand 1625 cril, C=0 stretching;.1415 ¢m Ci H defomation of
CHy; 1091 cnt, Ci N stretching vibratodH NMR (300 MHz, D20-14298 K)
(m, 8 H) 1.58 2.38 (m, 8 H) 2.54 2.84 (m, 5 H) 3.07 3.40 (m, 12 H) 3.453.72 (m, 6 H) 3.74
- 3.98 (m, 5 H) 4.26 4.60 (m, 3 H). EA experiment (calculated): C 20.4% (55.3%), H 9.1%
(8.1%), N 15.8% (10%). Value dn/dc = 0.159 mL/g. NGPC) = 119.0 kg/mol, PDI = 4.02.

Ma(*H NMR) = 85.8 kg/mol.



C4"MN. FTIR (ATR, 298 K): 3027 cm, Ci N asymmetric stretching vibration; 2248 ¢nCN
stretching vibration; 1724 cmand 1625 cri, C=0O stretching; 1463 chm CiH scissor
vibration; 1149 crit Ci N stretching vibration'H NMR (300 MHz, BO, 298 K) -U ppm
1.43 (m, 7 H) 1.522.46 (m, 8 H) 2.68 (br. s., 4 H) 3.21 (br. s., 12 H) 3.58 (br. s., 6 H) 3.82 (br.
S., 6 H) 4.23 4.63 (m, 3 H). EA experiment (calculated): C 50.4% (55.3%), H 8.1% (8.1%), N
10.0% (10.7%). MGPC) = 111.3 g/moPDI = 4.83. M(*H NMR) = 1293.3 kg/mol.

Al. FTIR (ATR, 298 K): 3046 ci, Ci N stretching vibration; 2969 cfn Ci H stretching of
Ri CHs; 1724 cnm and 1650 cmi, C=0O stretching vibration; 1481 ¢ CiH symmetrical
deformation vibration of NCHs; 1419 cnitt, Ci H deformation vibration of Cpi 1153 cni', Ci N
stretching vibration; 1037 ch symmetric stretching vibration of GH NMR (300 MHz, O
+ KCI, 298 K147 (@, 6pH) b0 2.365n6, 5 H) 2.86 3.12 (m, 2 H) 3.15 3.50
(m, 9 H) 3.62- 3.97 (m, 2 H) 3.99 4.32 (m, 2 H) 4.33 4.62 (m, 2 H). EA experiment
(calculated): C 39.3% (50.6%), H 6.6% (7.7%), N 4.0% (3.7%), S 6.9%0{8Malue dn/dc =
0.150 mL/g.

A2. FTIR (ATR, 298 K): 3046 ci, Ci N stretching vibration; 2969 ¢ Ci H stretching of
Ri CHs; 1724 cnm and 1650 cmi, C=0O stretching vibration; 1481 ¢ CiH symmetrical
deformation vibration of NCHs; 1419 cnitt, Ci H defomation vibration of Ckt 1153 cn', Ci N
stretching vibration; 1037 ch symmetric stretching vibration of 3GH NMR (300 MHz, BO
+ KCI, 298 K47 (@n, 6pH) b0 2.383n8 5 H) 2.86 3.10 (M, 2 H) 3.13 3.41
(m, 9 H) 3.65- 3.94 (m, 2 H) 3.99 4.32 (m, 2 H) 4.34 4.64 (m, 2 H). EA experiment
(calculated): C 43.9% (50.6%), H 7.8% (7.7%), N 4.7% (3.7%), S 9.5%0{8Malue dn/dc =

0.134 mL/g. MntH NMR) = 764.0 kg/mol.



A3. FTIR (ATR, 298 K): 3046 ci, Ci N stretching vibration; 2969 ¢ Ci H stretching of
Ri CHs; 1724 cm' and 1650 cni, C=0 stretching vibration; 1481 ¢mCiH symmetrical
deformation vibration oNi CHs; 1419 cnitt, Ci H deformation vibration of Cpi 1153 cni', Ci N
stretching vibration; 1037 ch symmetric stretching vibration of 3GH NMR (300 MHz, O
+ KCI , 298 KLM8(m, 1p k) 213qhr. 4.911 H) 3.00 (br. s., 5 H) 3.3%3 (m, 18
H) 3.66- 3.96 (m, 5 H) 3.994.34 (m, 4 H) 4.35 4.65 (m, 3 H). EA experiment (calculated): C
46.5% (50.6%), H 7.7% (7.7%), N 3.8% (3.7%), S 8.6% (8.9%lue dn/dc = 0.137 mL/g.
Mn(*H NMR) = 443.3 kg/mol.

A4. FTIR (ATR, 298 K): 3046 ci, Ci N stretching vibration; 2969 cfn Ci H stretching of
Ri CHs; 1724 cm and 1650 cmi, C=0O stretching vibration; 1481 ¢ CiH symmetrical
deformation vibration of NCHs; 1419 cnitt, Ci H deformation vibration of Cpi 1153 cn', Ci N
stretching vibration; 1103 cf asymmetric stretching deformation of $S0L1037 cnf,
symmetric stretching vibration of SOH NMR (300 MHz, O + KCI 298 -K)
1.44 (m, 12 H) 1.562.30 (m, 12 H) 2.9603.10 (m, 5 H) 3.12 3.38 (m, 18 H) 3.643.93 (m, 8
H) 4.02- 4.30 (m, 4 H) 4.37 4.62 (m, 4 H). EA experiment (calculated): C 37.4% (50.6%), H
7.4% (7.7%), N 6.9% (3.7%), S 11.7¢8.5%). Value dn/dc = 0.165 mL/g. JiH NMR) =
2429.4 kg/mol.

A1, FTIR (ATR, 298 K): 3046 cm, CiN stretching vibration; 2252 c¢f CN stretching
vibration; 1724 cnt and 1646 ci, C=0 stretching vibration; 1415 émCi H CH, deformation
vibration; 114 cni* Ci N stretching vibration; 1110 cirasymmetric stretching vibration of $0
1041 cnt symmetric stretching vibration of SO'H NMR (300 MHz, O + KCI , 2938
ppm 0.76- 1.52 (m, 7 H) 1.72 2.36 (m, 6 H) 2.3% 2.57 (m, 2 H) 2.7% 2.99 (m, 2 H) 3.05

3.26 (M, 2 H) 3.42 (br. s., 6 H) 3.68.85 (m, 2 H) 3.884.16 (m, 2 H) 4.18 4.45 (m, 2 H) 4.54



-4.70 (m, 1 H). EA experiment (calculd)e C 36.2% (52.8%), H 6.9% (7.5%), N 9.2% (6.5%),
S 11.9% (7.4%). Value dn/dc = 0.144 mL/g.

A2°N. FTIR (ATR, 298 K): 3046 ci, CiN stretching vibration; 2252 ¢t CN stretching
vibration; 1724 cnt and 1646 ci, C=0 stretching vibration; 1415 ¢mnCi H CH, deformation
vibration; 1149 cnit Ci N stretching vibration; 1110 chasymmetric stretching vibration of $O
1041 cnt symmetric stretching vibration of SO'H NMR (300 MHz, O + KCI , 2938
ppm 0.49-1.44 (m, 7 H) 1.572.49 (m, 8 H) 2.65 2.87 (m, 2 H) 2.89 3.14 (m, 2 H) 3.30 (br.
s., 6 H) 3.5% 3.75 (m, 3 H) 3.78 4.02 (m, 2 H) 4.06 4.35 (m, 2 H) 4.4% 4.67 (m, 1 H). EA
experiment (calculated): C 29.4% (52.8%),6H0% (7.5%), N 9.4% (6.5%), S 11.9% (7.4%).
Value dn/dc = 0.146 mL/g. M*H NMR) = 179.1 kg/mol.

A3N FTIR (ATR, 298 K): 3046 c, Ci N stretching vibration; 2252 ¢l CN stretching
vibration; 1724 cnt and 1646 ci, C=0 stretching vibration; 1415 émCi H CH, deformation
vibration; 1149 crit Ci N stretching vibration; 1110 cirasymmetric stretching vibration of $0
1041 cnt symmetric stretching vibration of SO'H NMR (300 MHz, O + KCI , 2938
ppm 0.50- 1.46 (m, 8 H) 1.60 2.47 (m, 9 H) 2.63 2.85 (M, 2 H) 2.9% 3.13 (m, 3 H) 3.17
3.45 (m, 6 H) 3.50 3.69 (m, 2 H) 3.70 3.78 (m, 2 H) 3.79 3.99 (m, 2 H) 4.06 4.32 (M, 2 H)
4.37- 4.65 (m, 2 H). EA experiment (calcutal): C 35.6% (52.8%), H 7.0% (7.5%), N 9.3%
(6.5%), S 10.7% (7.4%). Value dn/dc = 0.146 mL/g(*M NMR) = 123.6 kg/mol.

A4°N. FTIR (ATR, 298 K): 3046 cm, Ci N stretching vibration; 2252 ¢h CN stretching
vibration; 1724 crit and 1646 ci, C=0 stretchig vibration; 1465 ci Ci H scissor vibration;
1415 cnt, CiH CH, deformation vibration; 1149 c¢iCiN stretching vibration; 1110 ¢
asymmetric stretching vibration of $0L041 cm' symmetric stretching vibration of SO'H

NMR (300 MHz, 3O + KCI, 298K ) & p p hb3 (m, B3M) 1.68 2.61 (m, 17 H) 2.79



2.97 (m, 4 H) 3.06 3.22 (m, 5 H) 3.41 (br. s., 12 H) 3.68.90 (M, 38 H) 3.924.12 (m, 4 H)
4.17 - 4.40 (m, 4 H). EA experiment (calculated): C 39.0% (52.8%), H 7.0% (7.5%), N 7.1%
(6.5%), S7.9% (7.4%). Value dn/dc = 0.152 mL/g.("H NMR) = 397.2 kg/mol.
B1. FTIR (ATR, 298 K): 2981 cm, Ci H stretching vibration of RCHz; 1731 cni and 1650
cm?, C=0 stretching vibration; 1484 émCH scissor vibration; 1184 ¢ Ci N stretching
vibration, 1041 cni', symmetric stretching of $0962 cn', Si Oi C asymmetric stretching; 929
cm?, SiOi C symmetric stretchingHNMR (300 MHz, O + KCIl , 298 -K50 U popr
(m, 3 H) 1.63 2.57 (m, 5 H) 2.89 3.15 (m, 4 H) 3.39 (s, 10 H) 3.75 (s, 7 H) 3:8103 (m, 3
H) 4.38- 4.65 (m, 3 H). EA experiment (calculated): C 42.6% (47.3%), H 10.1% (7.6%), N 4.6%
(5.0%), S 10.0% (11.5%). Valwm/dc = 0.143 mL/g. MAF4) = 1053.0 kg/mol, PDI = 1.80.
B2. FTIR (ATR, 298 K): 2981 cm, Ci H stretching vibration of RCHz; 1731 cni and 1650
cm?, C=0 stretching vibration; 1484 émCH scissor vibration; 1184 ¢hm CiN stretching
vibration, 1041 ci, symmetric stretching of $0962 cm', S Oi C asymmetric stretching; 929
cm?, S Oi C symmetric stretchingH NMR (300 MHz, DO + KCIl , 298-14)p U ppt
(m, 4 H) 1.55 2.50 (m, 5 H) 3.05 (br. s., 2 H) 3.30 (br. s., 6 H) 3.8276 (m, 2 H) 3.78 4.04
(m, 2 H) 4.32 4.63 (m, 2 H). EA experiment (calculated): C 42.3% (47.3%), H 10.2% (7.6%), N
4.6% (5.0%), S 10.1% (11.5%Value dn/dc = 0.085 mL/g. NtH NMR) = 630.8 kg/mol,
Mn(AF4) = 1746.0 kg/mol, PDI = 1.52.
B3. FTIR (ATR, 298 K): 2981 cm, Ci H stretching vibration of RCHz; 1731 cni and 1650
cm?!, C=0 stretching vibration; 1484 émCH scissor vibration; 1184 ¢mCiN stretching
vibration, 1041 ci, symmetric stretching of $0962 cm', S Oi C asymmetric stretching; 929
cm?, S Oi C symmetric stretchingH NMR (300 MHz, DO + KCIl , 298 -1p U ppt

(m, 3 H) 1.60- 2.53 (m, 4 H) 3.02 (br. s., 2 H) 3.27 (br. s., 6 H) 3.3172 (m, 2 H) 3.85 (br. s.,



2 H) 4.26- 4.64 (m, 2 H). EA experiment (calculated): C 42.9% (47.3%), H 10.1% (7.6%), N
4.6% (5.0%), S 10.3% (11.5%J)alue dn/dc = 0.144 mL/g. MH NMR) = 555.9 kg/mol.

B4. FTIR (KBr, 298 K): 2981 cri, Ci H stretching vibration of RCHs; 1731 cnt and 1650
cm?, C=0 stretching vibration; 1484 émCH scissor vibration; 1184 ¢ Ci N stretching
vibration, 1041 cr, symmetric stretching of S§©962 cn', Si Oi C asymmetric stretching; 929
cm?, SiOi C symmetric stretchingH NMR (300 MHz, BO + KCIl , 298-1ki9p U
(m, 4 H) 1.61- 2.54 (m, 5 H) 3.03 3.21 (m, 2 H) 3.38 (br. s., 6 H) 3.58.83 (M, 2 H) 3.84
4.16 (m, 2 H) 4.43 4.66 (m, 2 H). EA experiment (calculated): C 42.1% (47.3%), H 10.2%
(7.6%), N 4.5% (5.0%), S 10.6% (5%). Value dn/dc = 0.138 mL/g. }H NMR) = 11760.4

kg/mol, Mn(AF4) = 1133.0 kg/mol, PDI = 1.28.

ppr



S1: Polymerization conditions and nomenclature of the polymers used in the current study. For chemical structures seeNrigukeA2. T

is 2-(Trimethylamino)ethyl methacrylate, CPDMAEMA is(@-Cyanopropyhdimethylammonium)ethyl methacrylate chloride, SPM-is 3
Sulfopropyl methacrylate potassium salt, MEDSAH is-(j&thacryloyloxy)ethylldimethy(3-sulfopropyl)ammonium hydroxide.
Ampholytcpo |l ymers are | abeled AA0 foll owed by a number. Betaines
AnCo followed by a number. An additional superscript fnStéadof i n t

the methyl group. RT is room temperature.

Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre time tempera
Type and mg [mL] mass |
viation [min] ture [°C]
%
P(TMAEMA) C1 TMAEMA KPDS 31.8 mg 19.3 90 60 reduce volume to 50% ai4.01g,
4.7mL precipitate in 500 mI97%
acetonitrile

dissolve in 5mL water anc
precipitate in 500 ml

acetonitrile




Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre time tempera
Type and mg [mL] mass |
viation [min] ture [°C]
%
MPEO5000b- Cc2 TMAEMA MI1 256 mg, 19ng 10 150 RT 3.00g9,
precipitate in 300nL
P(TMAEMA) 5.86 mL CuCl, 18uL 50%
isopropyldcohol
TMEDA
dissolve in 5mL water,
P(TMAEMA)-b- C3 TMAEMA MIi4 195 mg, 38ng 10 150 RT o o 119,
precipitate in isopropylalcohi
PEO4606b- 5.86 mL CucCl, 36pL 21%
and wash with MTBE
P(TMAEMA) TMEDA



Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre Type and mg mL time tempera mass |
viation [min] ture [°C] %
P(CPDMAEMA) C1°N  CPDMAEMA KPDS 16 mg 10 90 60 precipitate in 200nL 2.1g,
2649 acetonitrile and wash with81%
MTBE
dissolve in  SnL water,
precipitate in aetonitrile anc
wash with MTBE
MPEO5000b- c2N CPDMAEMA MI1 205 mg, 19ng 20 100 RT add 36 pL TMEDA anc4.5¢,
P(CPDMAEMA) 5.22¢ CuCl, precipitde in 450mL 83%
TMEDA isopropylalcohol

10



Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre time tempera
Type and mg [mL] mass |
viation [min] ture [°C]
%
P(CPDMAEMA)- c3N CPDMAEMA MI4 195 mg, 38ng 20 100 RT dissolve in 10nL water anc4.8g,
b-PEO4606b- 5.22 ¢ CucCl, precipitate insopropylalcohol 90%
P(CPDMAEMA) TMEDA ) .
dissolve in 10nL water anc

P(CPDMAEMA) C4&N  CPDMAEMA MI5 406 mg, 38mg 20 100  RT filrate through 0.um syringe g g
b-PEO100kb- 522 cucl, filter 9%
P(CPDMAEMA) TMEDA

11



Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield

composition abbre time tempera
Type and mg [mL] mass

viation [min] ture [°C]

%
P(TMAEMA-co- Al TMAEMA KPDS 32 mg 17.65 90 60 reduce volume to 50% a3.6q,
SPM) 2.35 mL precipitate in 40mL 79%
acetonitrile
SPM 2.46 g

dissolve in 20mL pure wate
()} =18.2 MqLcnm

saturated (NSO

dissolve in 20nL pure wate
and precipitate in  406L

methanol




Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre time tempera
Type and mg [mL] mass |
viation [min] ture [°C]
%
MPEO5000b- A2 TMAEMA MI1 512 mg, 38ng 20 150 RT 5.3q,
P(TMAEMA-CO— 5.86 mL CucCl, 36puL preciptate in 400mL methano 90%
SPM TMEDA i
) SPM 6.16 and wash with MTBE

2xdissolve in 100nL water anc
P(TMAEMA-co- A3 TMAEMA Ml4 242 mg,38mg 10 150 RT 3.39,

addsaturated (NSO,
SPM}b- 2.93 mL CuCl, 36puL 60%
PEO4600b- TMEDA dissolve in 20mL water anc

SPM 3.08 g

P(TMAEMA-co-

SPM)

precipitate in 40@nL methanol

13



Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre time tempera
Type and mg [mL] mass |
viation [min] ture [°C]
%

P(TMAEMA-co- A4 TMAEMA MI5 500 mg, 38ng 20 150 RT 1l.4q,
SPM)}b- 2.93 mL CucCl, 36pL 34%
PEO100kb- TMEDA

SPM 3.08 g
P(TMAEMA-co-
SPM)
P(CPDMAEMA- A1°N  CPDMAEMA KPDS 32 mg 17.65 90 60 4.39
co-SPM) 2469

84%
SPM 2.61 g add saturated (NHLSO,
3xdissolve in 20nL aqg. KCI
CN
P(CPDMAEMA- A2 CPDMAEMA MI1 204 mg, 19ng 15 120 RT and addsaturated (Ng,S0,  4-99:
Cco-SPM) 2.61g CucCl, 18uL 93%
TMEDA
SPM 2.46 g

14



Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre time tempera
Type and mg [mL] mass |
viation [min] ture [°C]
%

MPEO5000b- A3“N  CPDMAEMA MI4 195 mg, 38ng 15 120 RT 3.99,
P(CPDMAEMA- 261g Cucl, 36uL 74%
Cco-SPM) TMEDA

SPM2.46 g
P(CPDMAEMA- A4°N  CPDMAEMA MI5 406 mg, 38ng RT 2.1q,
co-SPM)b- 2.61g CucCl, 36puL 40%
PEO4606b- TMEDA

SPM 2.46 g
P(CPDMAEMA-
Co-SPM)
P(MEDSAH) Bl MEDSAH KPDS 24.3 mg 18 90 60 add ® mL water and wash wil 4.48g,

5.09 200mL methanol 90%

15



Polymer Polymer Monomer Initiator Solvent Reaction Reaction Purification Yield
composition abbre time tempera
Type and mg [mL] mass |
viation [min] ture [°C]
%
MPEO5000b- B2 MEDSAH MI1 256 mg, 10mg 10 40 RT add 60 mL water, separate 3.64,
P(MEDSAH) 6.98 ¢ CucCl, 10pL centrifugation 51%
TMEDA _
suspend in 3L pure wate
P(MEDSAH}b- B3 MEDSAH  MI4 242 mg, 19ng 10 40 RT and separate by centrifugatior 3 g
PEO4606b- 6.98 g CucCl, 18uL 2xdissolve in 15nL ag. KCI 54%
P(MEDSAH) TMEDA and add saturated (NSO,
P(MEDSAH-b- B4 MEDSAH MI5 507 mg, 19ng 20 40 RT dissolve in water cool to 0°C 1.6,
PEO100kb- 6.98 g CuCl, 18uL . 22%
5xsuspend in 25 mL pure wat
P(MEDSAH) TMEDA

separate by centrifugation

16



Infrared spectra
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'H NMR spectra
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S11. *H NMR of B1, B2, B3, B4

S12. Copper and potassium content of polymers measured bPER A * means that the value
is below the lower detection limit and < 0.05 means that the values are below the limit of

guantification.

Polymer [Cu™][mglkg] ¥ ( EW[%] [K'] [mglkg] ¥ ("K[%]
c1 x x

C2 1024 0.1 *

C3 623 0.1 *

ciM <0.05 629 0.1

c2N 97 0.0 28 0.0

c3* 85 0.0 24 0.0

c4N 2975 0.3 9 0.0

Al * 742 0.1
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Polymer [Cu][mg/kg] ¥ ( Eu%] [K*] [mg/kg] ¥ ((K[%]

AD x x
A3 * 15 0.0
A4 * 5868 0.6
A1N 7.1 0.0 10950 1.1
A2N 13 0.0 47198 4.7
A3N <0.05 0.0 15829 1.6
A4N 68 0.0 17696 1.8
B1 * 757 0.1
B2 * 82 0.0
B3 * 29 0.0
B4 * 105 0.0

S13. Absolute data for calcium precipitation concentratiolf.Géere C8 is the average of 3

measurements and SD the standard deviation.

Polymer Cd [mg/mL] SD[mg/mL] Polymer Ccd [mg/mL] SD [mg/mL]
C1 0.656 0.009 A4 0.765 0.009
C2 0.677 0.076 A1 0.729 0.022
C3 0.707 0.041 A2N 0.716 0.034
c1M 0.696 0.012 A3N 0.698 0.007
c2N 0.950 0.071 A4N 0.717 0.013
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Polymer Cd [mg/mL] SD[mg/mL] Polymer Ccd [mg/mL] SD [mg/mL]

c3 0.963 0.079 B1 0.649 0.029
Al 0.743 0.005 B2 0.629 0.004
A2 0.691 0.009 B3 0.682 0.008
A3 0.718 0.011 B4 0.667 0.005
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S14. @ of A) cationic polymers, B) ampholytic polymers and C) Betainic polymers
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S15. Absolute calcium concentraticafter treatment of HAP powder with cationic, ampholytic and betainic hamad blockcopolymers

and relative calcium dissolution per mL, a.
Polymer 0.2 mg/mL 1.0 mg/mL 3.0 mg/mL 5.0 mg/mL

[Ca®"] a [Ca®"] 3 [Ca®™"] 3 [Ca®"] 3
C1l 0.7093 £+ 0.0559 17.03 0.8457 £0.0296 4.11 1.0270 + 0.0160 1.68 1.2457 £+ 0.0502 1.24
C2 0.6960 £ 0.0099 17.56 0.7857 +0.0896 4.00 0.9920 £ 0.0192 1.71 1.0023 +£+0.0127 1.04
C3 0.6960 £+ 0.0107 16.95 0.8537 +£0.0143 4.22 1.0163 + 0.0078 1.69 1.0700 + .0166 1.07
c1M 0.6493 = 0.086 19.43 0.7473+0.0776 4.52 0.9323 £ 0.0120 1.91 0.9733+0.0135 1.20

coN 0.6370 + 0.0102 20.55 0.7630 +0.0029 5.00 0.9683 +0.0070  2.15 1.1890 £0.0255 1.60

c3™N 0.6180 + 0.0107 19.48 0.7250 + 0.0073 4.63 0.9147 +0.0196  1.98 1.1010 +0.0171 1.44

Al 0.6620 + 0.0106 28.88 0.6903 +£0.0058 6.04 0.8183 +0.0005 2.42 0.8340 +£0.0926 1.48
A2 0.5767 £ 0.0715 25.00 0.6440+0.0241 5.64 0.6203 + 0.0567 1.81 0.7107 £ 0.0266  1.26
A3 0.7440 + 0.0804 33.10 0.7160 +0.0857 6.35 0.5847 +0.0127 1.70 0.5787 £ 0.007 1.01
A4 0.5937 + 0.0630 26.94 0.6427 £0.0090 5.88 0.6847 +0.0026  2.10 0.7393 +£0.0012 1.37

A1 0.5777 £ 0.0735 28.36 0.6593 £0.0446 6.55 0.6523 +0.0338 2.16 0.7430 £0.0140 1.49
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Polymer 0.2 mg/mL

AQCN
A3CN
A4CN
Bl
B2
B3

B4

[Ca™]

0.6440 + 0.0735
0.5607 + 0.0466
0.5727 +0.0135
0.6333 +0.0101
0.6187 +0.110

0.6180 + 0.0057

0.6110 +£0.0135

S]

32.82

28.52

39.81

20.26

19.91

19.89

19.68

1.0 mg/mL
[Ca’]

0.6803 + 0.0446
0.6087 + 0.0029
0.6043 + 0.0154
0.6190 + 0.0071
0.6203 + 0.0071
0.5817 + 0.0582

0.6067 + 0.009

6.97

6.24

8.45

3.95

3.99

3.72

3.90

3.0 mg/mL
[Ca’]

0.7370 + 0.0338
0.6947 + 0.0063
0.6333 + 0.0057
0.5983 + 0.0012
0.6050 + 0.0180
0.6453 + 0.0195

0.6077 + 0.0029

253

2.40

2.96

1.27

1.30

1.39

1.30

5.0 mg/mL
[Ca’’]

0.7430 + 0.0140
0.7353 + 0.0790
0.6743 + 0.0090
0.5673 + 0.0637
0.5873 +0.0618
0.6153 + 0.0110

0.5777 £ 0.0656

1.583

1.53

1.90

0.72

0.75

0.79

0.74
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S16. EDX data of precipitates obtained in presence of polymers.

Polymer

Ca [Atom%] P [Atom%)]

S [Atom%)]

Na [Atom%] Cl [Atom%] O [Atom%]

C1
C2
C3
ClCN
c2N
c3N
Al
A2
A3
A4
AlCN
AZCN
A3CN
A4CN
B1
B2
B3

B4

20,9+0,2
21,2+0,2
21,1+0,2
19,2+0,2
20,2+0,2
19,9+0,2
18,4+0,2
20,5+0,3
19,6+0,3
20,0+0,3
15,8+0,3
19,8+0,2
19,8+0,2
16,4+0,2
18,5+0,2
19,0+0,2
18,6+0,2

19,0+0,2

15,0+0,1
14,7+0,1
14,9+0,1
16,8+0,2
15,2+0,2
15,2+0,2
13,6+0,1
13,6+0,1
13,4+0,1
13,5+0,2
10,6+0,2
13,9+0,2
13,9+0,2
10,9+0,2
13,0+0,1
13,6+0,1
13,4+01

13,1+0,1

1,0+0,1
1,0+0,1
0,96+0,1
0,3+0,1
1,1+0,1
1,2+0,1
3,0+0,1
2,6+0,1
3,4+0,1
3,0+0,1
7,610,2
2,8+0,1
3,0+0,1
7,0%0,2
4,2+0,1
3,4+0,1
3,7+0,1

3,7+0,1

1,2+0,1
1,2+0,1
1,2+0,1
0,6+0,1
1,4+0,1
1,4+0,1
2,2+0,1
0,7+0,1
0,3+0,1
0,5+0,1

0,7+0,1

0,8+0,1
0,4+0,1
0,5+0,1
0,7+0,1

0,7+0,1

0,5+0,1

0,3+0,1

0,2+0,1

0,3+0,1

0,2+0,1

61,9+0,2
61,8+0,2
61,9+0,3
62,5+0,3
62,1+0,3
62,3+0,3
62,5+0,3
62,5+0,2
63,9+0,2
63,0+0,3
65,4+0,4
63,2+0,3
63,4+0,3
64,9+0,3
63,9+0,3
63,5+0,3
63,6+0,3

63,3+0,3
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S17. SEM recordings of the precipitates gained in presence of polymers. A) C1; B) C2; C) C3;
D) C1°M; E) CFM, F) CEN; G) AL; H) A2; 1) A3; J) A4K) ALYN; L) A2°N; M) A3SN: Ny A4CN,

O) B1; P) B2; Q) B3; R) B4.
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S18. XRD recordings of precipitates from 2SBF gained in presence of polymer additives A)
betainic polymers, B) amphiphilic polymers containing CPDMAEMA, C) amphiphiblymers

containing TMAEMA and D) cationic polymers.
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