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Sample Name: Poly(methyl methacrylate–co (random)–n-butyl 

methacrylate)–block–poly(2-hydroxyethyl methacrylate) 
 

Sample # P40192-MMAnBuMAran-b-HEMA 

 

Structure: 

 
Composition: 

Mn x 103 (g/mol) 25.0–b–20.5 

Mw/Mn 1.23 
 

Molar ratio  MMA : nBuMA 50:50  (mol%) 

Molar ratio  MMA : HEMA 1 : 1.5 

Molar ratio  MMAnBuMA : HEMA 57:43  (mol%) 

Weight ratio  MMA : nBuMA : HEMA 23:32:45  (wt %) 
 

Tg  (MMA-nBuMA block) 76 °C 

Tg  (HEMA block) 119 °C 

 

Synthesis Procedure:  
Poly (methyl methacrylate–co–n-butyl methacrylate)–b–poly(2-
hydroxyethyl methacrylate) block copolymer was synthesized by 
living anionic polymerization. First, methyl methacrylate (MMA) 
and n-butyl methacrylate (n-BuMA) were co-polymerized; and then 
2-[trimethylsilyloxy]ethyl methacrylate (hydroxyl-protected HEMA 
monomer) was added. The obtained block copolymer was 

precipitated in acidic methanol solution to deprotect the hydroxyl 
group. 
 
Solubility:  The polymer is soluble in THF, DMF. 
 

Characterization: 
The polymer composition (molar ratio) was calculated by 1H NMR. 
The average molecular weight and polydispersity index were 

determined by size exclusion chromatography (SEC) using DMF 
(0.023 M LiBr in DMF) as an eluent. 
Thermal analysis of the sample was done on a TA Q100 differential 
scanning calorimeter (DSC) at a heating rate of 10oC/min. The glass 
transition temperature (Tg) was determined as a midpoint of step 
change in heat flow curve for the second heating scan. 

 

 
1H NMR of HEMA-TMS monomer (500 MHz, CDCl3): 

 

1H NMR of MMA-nBuMA [first block] in CDCl3: 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
ppm

-CH3

-CH2-

CHCl3

1H NMR (500 MHz, CDCl3):  40192-1_MMAnBuMA

 
 
 
1H NMR of MMAnBuMA-b-HEMATMS [protected] in CDCl3: 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
ppm

CHCl3

1H NMR (500 MHz, CDCl3):  40192-2_MMAnBuMA-b-HEMATMS

-CH3

-CH2-

 
 
 
1H NMR of [MMA-nBuMA]-b-HEMA [final] in DMF-d7: 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
ppm

DMF

DMF

1H NMR (500 MHz, DMF-d7):  40192-3_MMAnBuMA-b-HEMA
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SEC elugram of MMA-nBuMA [first block]: 

Conc (mg/mL)

dn/dc (mL/g)

Method 

Solv ent 

Column 

4.1093

0.0650

PS80k-October2016-0000.vcm

DMF w 0.023M LiBr

PSS

P40192-MManBuMAran__01.vdt:  Refractiv e Index Right Angle Light Scattering

Low Angle Light Scattering Viscometer -  DP
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8.00 9.27 10.55 11.82 13.09 14.36 15.64 16.91 18.18 19.45 20.73 22.00

Sample Mn Mw Mp Mw/Mn IV

P40192-MManBuMAran__01.vdt 25,265 27,838 29,598 1.102 0.1696

P40192-MMAnBuMAran 

 
 
 

SEC of MMAnBuMA-b-HEMATMS [protected diblock]: 

Conc (mg/mL)

dn/dc (mL/g)

Method 

Solv ent 

Column 

26.2173

0.0650

PS80k_December-2016-0004.vcm

DMF w 0.023M LiBr

PSS

P40192-MMAnBuMAran_HEMATMS_01.vdt:  Refractive Index Right Angle Light Scattering

Low Angle Light Scattering Viscometer  -  DP
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Sample Mn Mw Mp Mw/Mn IV

P40192-MMAnBuMAran_HEMATMS_01.vdt57,411 70,789 78,780 1.233 0.1289

P40192-MMAnBuMaran-HEMATMS

 

DSC thermogram of MMAnBuMA-b-HEMA diblock copolymer 

(2nd heating scan, 10°°°°C/min): 
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Sample: P40192
Size:  12.4000 mg DSC

File: P40192_MMAnBuMAran-b-HEMA.002

Exo Up Universal V4.5A TA Instruments

 
 

119.09°C(H)
0.1129J/(g·°C)113.36°C

124.72°C

-0.415

-0.390

-0.365

-0.340

-0.315

H
e
a
t 

F
lo

w
 (

W
/g

)

90 95 100 105 110 115 120 125 130 135 140

Temperature (°C)

Sample: P40192
Size:  12.4000 mg DSC

File: P40192_MMAnBuMAran-b-HEMA.002

Exo Up Universal V4.5A TA Instruments

 


