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Calculation of dn/dc Values for P(ODA-stat-MAy)n, copolymers. In this work, we used
the classical additive rule to extract (dn/dc)comn for P(ODA,-stat-MAy)n, copolymers. Before
calculating (dn/dc)comb, dn/dc of homopolymer PMA and PODA must be obtained first. First
of all, for PtBA, the precursor chain of PMA, we already know that its real dn/dc value is
0.052 according to previous work." Therefore, by using QD-SEC, we can know the absolute
molar mass of PtBA, through which we can calculate the true N, of PMA, thus we can know
the true molar mass of the corresponding homopolymer PMA and PODA. Furthermore, we do
know that the output value of M,, by QD-SEC is inversely proportional to the input value of
(dn/dc)comp during the analysis process of QD-SEC data, which further leads to

M =T/[(dn/dc),] (1)
where the pre-factor I' is a feature parameter and I" possesses a unique numerical value for a
specific sample. More importantly, I' for each P(ODA,-stat-MAy)n, Sample can be easily
determined in QD-SEC measurement. By using equation 1, we can characterize PMA and
PODA and calculate their dn/dc as 0.076 and 0.071 respectively, which are very close to the
values given in literature and polymer handbook.? In addition, the expression of copolymer
(dn/dc)comp Value can be expressed as follows:
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Mwa: the molar mass of a monomer unit on backbone, and Mya = 86 g/mol.

Mopa: the molar mass of sidechain (ODA) and Mopa = 324 g/mol.

x: the molar fraction of ODA.

Wt%ppa: the mass percentage of PMA.

Wt%popa: the mass percentage of PODA.

(dn/dc)com: the refractive index increment of P(ODA,-stat-MA,)n, polymers.
(dn/dc)pma: the refraction index increment of PMA, and (dn/dc)pma = 0.076 mL/g.
(dn/dc)popa: the refraction index increment of PODA, and (dn/dc) s = 0.071 mL/g.



By using equation 2, we can calculate (dn/dc)comp Of each sample. And inputting the
corresponding (dn/dc)comp Value into QD-SEC analysis software, we can get the
corresponding absolute parameters of each sample. In addition to the molar mass given by
QD-SEC, by using the x calculated by *H-NMR spectrum analysis, we can also calculate the
theoretical molar mass based on *H-NMR information through the Equation 3:

Mg = Np[Mpa (1= X) +MpaX] @)

All parameter information is summarized in Table S2-4.



Table S1. Summarized molecular parameters of four PtBA precursors determined by
QD-SEC.

Muw-Ls Mp-Ls <M/
/(g/mol)  /(g/mol) M,>
PtBAsis 4.05x10%° 4.12x10* 1.08 345
PtBA11go 1.25%10° 1.41x10° 1.13 1100
PtBA1740 2.17x10° 2.23x10° 1.14 1740
PtBAyso  3.49x10° 3.52x10° 1.23 2750

Sample Np

Table S2. Summarized molecular parameters of P(ODAy-stat-MAy)s4s polymers by QD-SEC
and 'H-NMR.

M. Mp.
P(ODA-stat-MA,)a4s /(gF}nN]“;B @ /Fr)nL;I) <M./M,>  R/nm  [4]/(mL/g)

0 2.97x10°  2.97x10* 1.06 4.46 21.80
0.29 4.65x10*  5.31x10° 1.14 5.68 25.95
0.47 6.14x<10°  6.84x10* 1.12 6.23 25.60
0.68 7.92x10°  8.58x10* 1.12 6.72 24.72
0.87 8.83x10°  1.01x10° 1.08 6.97 24.08
0.99 1.11<10°  1.11x10° 1.10 7.27 23.45

Table S3. Summarized molecular parameters of P(ODAy-stat-MAy)1100 polymers by QD-SEC
and 'H-NMR.

Mpo-nmR Mo-Ls [7]
P(ODA-stat-MA) 1100 / (g‘}mol) (@ /‘r’nol) <Mw/My>  R,/nm /mLg)
0 9.46x10*  9.07x10* 1.07 12.07 53.52
0.13 1.29x10°  1.56x10° 1.15 11.45 65.93
0.39 1.98x10°  2.07x<10° 1.08 13.37 64.23
0.45 2.11x10°  2.42x10° 1.09 12.73 66.04
0.81 3.07x10°  3.38x10° 1.09 14.58 60.64

0.99 3.53x10°  3.80x10° 1.08 15.15 58.30



Table S4. Summarized molecular parameters of P(ODA-stat-MAy)1740 polymers by QD-SEC

and *H-NMR.
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Figure S1. *H-NMR spectrum of polymethyl acrylate (PMA) with different backbone length
(Np=345, 1100, 1740) and side chain (C1gH37Br) in CDCls.
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Figure S2. (a) SEC curves of PtBA,750 and P(ODAo,gg-Stat-MAo,01)275o SEC. (b) 1H-NMR



spectra of P(ODAo_gg-Stat-MAo_01)2750 in CDC|3
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Figure S3. (a) SEC curves of P(ODA-stat-MAy)1740 With three different x (x = 0.23, 0.86,
0.97). (b) Molar mass (M) dependences of intrinsic viscosity ([#]) for P(ODA-stat-MAy)1740

with three different x (x = 0.23, 0.86, 0.97).



In Figures S4a-e, the zero-shear viscosity was obtained by averaging the points in the shear
rate independent regime, while the zero-shear viscosity in figure S4f was obtained by the
Carreau fitting.*
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Figure S4. Viscosity (y) as a function of shear rate (y) for samples with (a)
P(ODAolzg-Stat-MAo,71)345, (b) P(ODA0,47-stat-I\/IA0,53)345, (C) P(ODAolsg-Stat-MAo,3z)345, (d)
P(ODA g7-stat-MAg 13)345, (€) P(ODA 99-stat-MAg 01)345 and (f) Viscosity (») as a function of
frequency (w) for sample of P(ODA.g9-stat-MAg 013)2750-
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