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ABSTRACT: A novel synthetic strategy toward a series of tetraphenylethene (TPE)-

functionalized polyethylene-based homo/copolymers is presented. Tris(3-(4-(1,2,2-

triphenylvinyl)phenoxy)propyl)borane, synthesized by hydroboration of (2-(4-

(allyloxy)phenyl)ethene-1,1,2-triyl)tribenzene with BH3, was used to initiate the 

polyhomologation of dimethylsulfoxonium methylide to afford well-defined TPE-terminated 

linear polyethylene (PE). Combining this efficient strategy with ring-opening polymerization 

(ROP) or atom transfer radical copolymerization (ATRP) TPE-functionalized PE-based block 

copolymers have been synthesized. All synthesized polymers showed aggregation-induced 

emission (AIE)-behavior either in solution or in bulk. Self-assembly of the PE-based block 

copolymer in DMF resulted in strong emission due to the AIE effect of the aggregated TPE-PM 

core, the fluorescence intensity of the solution is directly related to the composition of block 

copolymers and the size of the micelle. The response of the AIE-operative fluorescence behavior 

toward the concentration of the block copolymer solutions has also been used to locate the CMC 

value of the block copolymers. The non-emissive dilute solutions of block copolymers became 

fluorescent when increasing concentrations above CMC. 



INTRODUCTION 

Luminescent materials have attracted considerable attention in past decades due to their 

promising applications in electronic devices, chemosensors and biomedical areas.1-4 However, the 

conventional organic luminogens only emit high fluorescence in dilute solution while undergoing 

complete quenching in aggregation state. This aggregation-caused quenching (ACQ) effect limits 

their application in real-world.5 In 2001, Tang’s group first reported one particular silole molecule 

which has exactly opposite phenomenon of ACQ emitting strongly in aggregation state.6 This 

interesting phenomenon was coined by Tang aggregation-induced emission (AIE). Since then, 

several organic AIE molecules have been developed and applied in bioimaging, OLED, 

chemosensing, stimuli-responsive system and so on.7-11 Depending on the development of AIE 

small molecules, AIE-active polymers have also been synthesized and investigated. The 

combination of polymers with the AIE small molecules have many advantages comparing to the 

small molecules, such as processability, good thermal stability and structural diversity.12-14 By 

introducing the AIE-gens into the polymer structures, the resulted AIE-active materials possess 

the polymer properties as well as the AIE characteristics and thus expand the application scope of 

AIE materials. 

Recently, polymer micelle behavior15 has been a fascinating area and received considerable 

research attention, in particular of amphiphilic block copolymers,16 due to potential applications 

in drug delivery17 and catalysis.18 AIE-active amphiphilic block copolymers, which could self-

assemble into micelles, have also been developed and applied in fluorescent probes area.19-21 For 

example, Zhu and co-works synthesized PNIPAM-based AIE fluorophores-contained block 

copolymers. These dual-responsive polymers self-assembled into reversible micelles with AIE-

active turn-on fluorescence. Zhu’s report provided a novel approach to interpret the influence of 



minor pH or temperature changes in cells.22 To our knowledge, AIE-active polyethylene-based 

block copolymers have never been reported. Since PE is a crystalline polymer, polyethylene-based 

block copolymers in general, since they can undergo crystallization-driven self-assembly (CDSA), 

is an interesting topic in recent years.23-26 Unique characteristics are added by crystallizable 

polymer micelles, such as strong solidification, “living growth” and complex structures.27-30 In the 

present work, we incorporate AIE-gens into polyethylene-based block copolymers to form AIE-

active micelles, with the expectation to expand the potential applications of AIE materials. 

Polyhomologation, recently developed by Shea et al31-34, is a powerful tool for the synthesis of 

well-defined linear polymethylene (equivalent to polyethylene, PE)-based materials. The 

mechanism involves the formation of an ate complex between a ylide (monomer) and an 

organoborane (initiator), followed by insertion of −CH2− moiety into the three alkyl branches of 

borane with simultaneous release of dimethyl sulfoxide and regeneration of the alkyl borane 

species ready for the next cycle, affording a borane-link 3-arm star PE. A hydroxyl-terminated 

linear PE (PE-OH) is then obtained by oxidation/hydrolysis of the 3-arm star PE. A series of PE-

based architectures are synthesized by combining this efficient C1 polymerization with other 

polymerizations.35-50 Herein, we wish to report the synthesis of AIE-active PE by using an AIE 

gens-contained initiator for polyhomologation. Different block copolymers were constructed by 

ATRP and ROP by using PE-based macroinitiators. 

  

EXPERIMENTAL SECTION 

Materials. 4-Hydroxybenzophenone (98%), benzophenone (98%), zinc powder, titanium 

tetrachloride (TiCl4, ≥ 98%), potassium carbonate (anhydrous, ≥ 99%), allyl bromide (99%), 

copper(I) bromide (CuBr, 99.999%), borane dimethylsulfide complex solution (1.0 M in THF), 



tBu-P2 (2.0 M in THF), α-bromoisobutyryl bromide (98%), trimethylamine N-oxide dihydrate 

(TAO·2H2O, ≥ 99%) were purchased from Aldrich and used as received. 

Pentamethyldiethylenetriamine (PMDETA, 99%, Aldrich), ɛ-caprolactone (CL, ≥ 99%), styrene 

(≥ 99%), and tert-butyl acylate (≥ 99%) were distilled over calcium hydride (CaH2) before use. 

Tetrahydrofuran (THF) and toluene were refluxed over sodium/benzophenone and distilled under 

a nitrogen atmosphere just before use. Dimethylsulfoxonium methylide was prepared according to 

the Corey’s method followed by switching the solvent from THF to toluene.51-52  

Measurements. The high-temperature gel permeation chromatography (HT-GPC) 

measurements were carried out with the Agilent PL-GPC 220 instrument equipped with one Plgel 

10 μm MIXED-B column and a differential refractive index (DRI) detector. 1,2,4-

Trichlorobenzene (TCB) was used as eluent at a flow rate of 1.0 mL/min at 150 ºC. The system 

was calibrated with PS standards. The 1H and 13C NMR spectra were recorded with a Bruker 

AVANCE III-400, 500 or 600 spectrometer. Transmittance measurements were performed on a 

Thermo Evolution 600 UV-Vis spectrophotometer in quartz cuvettes of 10 mm path length at a 

wavelength of 500 nm at room temperature. Photoluminescence spectra were recorded on a 

Thermo Lumina Fluorescence Spectrometer equipped with an external water circulator for the 

thermostatted cell holder. Dynamic light scattering (DLS) measurements were carried out with a 

Malvern Zetasizer Nano ZS equipped with a TurboCorr correlator. The light source was a 30 mW 

He–Ne laser emitting vertically polarized light of 632.8 nm wavelength. 

Synthesis of (4-(allyloxy)phenyl)(phenyl)methanone (Scheme 1).  To a solution of 4-

Hydroxybenzophenone (8.0 g, 40 mmol) in dry acetone (50 mL), dry K2CO3 (14.0 g, 48 mmol) 

and allyl bromide (5.81 g, 48 mmol) were added, and the mixture was stirred overnight, then 

filtered, and the solid was washed with acetone. The combined filtrate was evaporated, and the 



solvent was removed to give the crude (4-(allyloxy)phenyl)(phenyl)methanone which was used 

without purification. 

Synthesis of (2-(4-(allyloxy)phenyl)ethene-1,1,2-triyl)tribenzene (TPE-alkene, Scheme 1). 

Zn powder (3.9 g, 60.0 mmol), benzophenone (2.73 g, 15.0 mmol) and (4-

(allyloxy)phenyl)(phenyl)methanone (2.96 g, 15.0 mmol)  were placed into a 250 mL two-necked 

flask equipped with a condenser. The flask was evacuated under vacuum and flushed with argon 

three times, followed by addition of anhydrous THF (80 mL). Then the mixture was cooled to -78 

oC and TiCl4 (3.3 mL, 30.0 mmol) was added dropwise. The mixture was slowly warmed to room 

temperature, stirred for 30 min, and then refluxed overnight. After cooling down to room 

temperature, the reaction was quenched by 10% aqueous K2CO3 solution, and after vigorous 

stirring for 5 min, the dispersed insoluble material was removed by vacuum filtration using a Celite 

pad. The organic phase was separated and the aqueous layer was extracted three times with diethyl 

ether (60 mL × 3). The combined organic fractions was washed with brine and dried over MgSO4. 

The solvent was removed to give the (2-(4-(allyloxy)phenyl)ethene-1,1,2-triyl)tribenzene (TPE-

alkene).  

Synthesis of tetraphenylethene-polyethylene (TPE-PE, Scheme 1). In a typical procedure for 

the synthesis of TPE-PE41, 0.1 mL (0.5 mmol) of a THF solution of BH3·Me2S (5.0 M) was added 

over 5 min to a toluene solution (4.9 mL, 0.70 g, 1.8 mmol) of (2-(4-(allyloxy)phenyl)ethene-

1,1,2-triyl)tribenzene at 0 °C. The reaction was allowed to reach room temperature over 2 h. The 

final concentration of the initiator solution in toluene was 0.1 M. 

  3.0 mL of the initiator solution (0.1 M, 0.30 mmol) was added to a dimethylsulfoxonium 

methylide solution (110 mL, 0.8 M, 88.0 mmol) at 65 °C. After consumption of methylide, 0.20 g 

of TAO was added to the solution. Then, the solution was stirred for 2 h at 90 °C and precipitated 



in methanol. The white solid was filtered, dried under vacuum and characterized by 1H NMR and 

GPC (1.13 g, Mn,NMR = 1.5×103, Ɖ = 1.08).   

Synthesis of block copolymer TPE-PE-b-PCL (Scheme 2). tBu-P2 (0.10 mL, 2 M, 0.2 mmol) 

was added to the solution of TPE-PE97-OH (0.12 g, 0.04 mmol) in toluene (2.0 mL), then 

caprolactone (0.29 g, 2.5 mmol) was added to the mixture. The resulted solution was stirred in a 

preheated oil bath at 90 oC for 14 h. Then the reaction was quenched by adding CH3COOH/MeOH 

(10 vol%) and cooled to room temperature. The mixture was precipitated in methanol. The white 

solid was filtered, dried under vacuum and characterized by 1H NMR and GPC (TPE-PE97-b-

PCL23, 0.21 g, Mn,NMR = 5.7×103, Ɖ = 1.21). 

Synthesis of macroinitiator TPE-PE-Br (Scheme 2). In a typical procedure for the synthesis 

of TPE-PE82-Br, TPE-PE82 (0.55 g, 0.20 mmol of OH) and toluene (20 mL) were placed into a 50 

mL Schlenk flask and the mixture was kept under vigorous stirring at 90 °C under Ar. Pyridine 

(0.32 mL, 4.0 mmol) and 2-bromoisobutyryl bromide (0.92 g, 4.0 mmol) were added dropwise. 

After stirring for 12 h, the reaction mixture was cooled to room temperature and poured into 300 

mL of acidic methanol (containing 20 mL of 1 M aqueous HCl). The solid was filtered, washed 

successively with methanol (2×20 mL), 1 M aqueous HCl (2×10 mL), and methanol (2×20 mL), 

and dried at 50 °C for 3 h in vacuum to give an off-white solid (TPE-PE82-Br, 0.50 g, Mn,NMR = 

2.8×103, Ɖ = 1.07).   

Synthesis of block copolymer TPE-PE-b-PS (Scheme 2). Copper(I) bromide (CuBr, 7 mg, 0.05 

mmol), TPE-PE41-Br (50 mg, 0.03 mmol), styrene (0.69 g, 6.6 mmol) and toluene (4 mL) was 

placed into a 25 mL Schlenk flask. The mixture was degassed by three freeze-pump-thaw (FTP) 

cycles and then pentamethyldiethylenetriamine (PMDETA, 17 mg, 0.10 mmol) was added and 

then the mixture was subjected to another freeze-pump-thaw cycle. The solution was immediately 



immersed into an oil bath set at 100 oC to start the polymerization under stirring. After 24 h, the 

polymerization was stopped by cooling in a liquid nitrogen bath. The cloudy solution was heated 

to clear and poured into cold methanol (100 mL) with stirring. The white solid was filtered, dried 

under vacuum and characterized by 1H NMR and GPC (TPE-PE41-b-PS38, 150 mg, Mn,NMR = 

5.6×103, Ɖ = 1.10). 

Synthesis of block copolymer TPE-PE-b-PtBA (Scheme 2). In a typical procedure for the 

synthesis of TPE-PE82-b-PtBA29, copper(I) bromide (CuBr, 7 mg, 0.05 mmol), TPE-PE82-Br (80 

mg, 0.03 mmol), tert-butyl acrylate (1.69 g, 13.2 mmol) and toluene (4 mL) was placed into a 25 

mL Schlenk flask.. The mixture was degassed by three freeze-pump-thaw (FTP) cycles and then 

pentamethyldiethylenetriamine (PMDETA, 17 mg, 0.10 mmol) was added and then the mixture 

was subjected to another freeze-pump-thaw cycle. The solution was immediately immersed into 

an oil bath set at 100 oC to start the polymerization under stirring. After 24 h, the polymerization 

was stopped by cooling in a liquid nitrogen bath. The cloudy solution was heated to clear and 

poured into cold methanol (100 mL) with stirring. The white solid was filtered, dried under vacuum 

and characterized by 1H NMR and GPC (TPE-PE82-b-PtBA29, 170 mg, Mn,NMR = 6.5×103, Ɖ = 1.23) 

Scheme 1. Synthesis of tetraphenylethylene-terminated polyethylene (TPE-PE) 

 



RESULTS AND DISCUSSION  

Synthesis and Characterization of PE-based AIE Polymers. As illustrated in Scheme 1, (2(4-

(allyloxy)phenyl)(phenyl)methanone was synthesized from 4-hydroxybenzophenone in the first 

step, followed by the McMurry coupling reaction to afford the alkene-functionalized 

tetraphenylethyene (TPE-alkene). The chemical structure of TPE-alkene was confirmed by 1H 

NMR and 13C NMR (Figure S1). TPE-alkene was reacted with BH3 to afford the initiator of the 

subsequent polyhomologation (Scheme 1). A series of well-defined TPE-terminated polyethylenes 

(TPE-PEs) with different molecular weight were synthesized. The molecular characteristics of 

TPE-PEs are given in Table 1. The molecular weight was determined by 1H NMR end-group 

analysis and calculated according to the formula (Table 1).  The polydispersity index (Đ = Mw/Mn) 

was determined by high-temperature gel permeation chromatography (HT-GPC) with polystyrene 

standards (Đ = 1.07-1.14). All GPC traces are monomodal with narrow molecular weight 

distributions (Figure 1). All polymers were characterized by 1H NMR, as an example the 1H NMR 

spectrum of polymer TPE-PE41 is shown in Figure 2b. Comparison to that of the corresponding 

TPE-alkene (Figure 2a), reveals that the resonance signals (a), (b) and (c) belonging to allyl group 

disappeared and new signal (f’) between 1.20-1.40 ppm belonging to the PE chain appeared, thus 

proving the success of polymerization. The signals (d’) at δ 6.70, 6.95 and 7.15 ppm with an 

integration ratio of 15:2:2, assigned to protons of TPE, indicate that the TPE group remained intact 

during the polyhomologation. 



 

Figure 1. HT-GPC (TCB at 150 ºC) traces of TPE-PEs. 

 

 

Table 1. Molecular characteristics of TPE active PE-based polymers 

Entry Sample M
n, NMR

a

 M
n, GPC

b

 
DP

a

 
Đ

b

 
PE coblock 

1 TPE-PE41 1500 3500 41 - 1.08 

2 TPE-PE82 2700 6300 82 - 1.07 

3 TPE-PE97 3100 7700 97 - 1.14 

4 TPE-PE167 5100 12100 167 - 1.10 

5 TPE-PE41-b-PS38 5600 12900 41 38 1.10 

6 TPE-PE97-b-PCL23 5700 9000 97 23 1.21 

7 TPE-PE82-b-PtBA29 6500 9500 82 29 1.23 

8 TPE-PE82-b-PtBA80 13000 21400 82 80 1.32 

9 TPE-PE82-b-PtBA150 22000 41800 82 150 1.37 
 

a Mn,NMR and DP were calculated from 1H NMR spectra (600 MHz, C2D2Cl4, 90 oC); b Đ (Mw/Mn) and Mn,GPC, 

determined by HT-GPC (1,2,4-trichlorobenzene, 150 °C, PS standards). Mn, NMR, TPE-PE = (DPPE+1) × 28 + MWTPE + 

MWOH; Mn, NMR, coblock polymer = (DPcoblock) × MWmonomer of coblock + Mn, NMR, TPE-PE. 



 

Figure 2. 1H NMR spectra of the: (a) TPE-alkene (CDCl3, 25 oC, 500 MHz); (b) TPE-PE41 

(C2D2Cl4, 90 °C, 600 MHz). 
 

With the successful results on TPE-PE synthesis in hand, a series of TPE-PE-based block 

copolymers were synthesized (Scheme 2). The hydroxyl group of TPE-PE was utilized to initiate 

the ROP of ε-caprolactone with the phosphazene superbase tBu-P2 as the catalyst in toluene at 

80 °C to form TPE-PE-b-PCL. The hydroxyl group of TPE-PE was also modified with 2-

bromoisobutyryl bromide to give the ATRP macroinitiator TPE-PE-Br. Then TPE-PE-Br was 

employed to initiate the ATRP polymerization of styrene or tert-butyl acrylate affording the 

corresponding block copolymers TPE-PE-b-PS or TPE-PE-b-PtBA. The molecular characteristics 

and HT-GPC traces of block copolymers are shown in Table 1, Figure 3, Figure S2 and S3 (ESI†). 

Three block copolymers TPE-PE82-b-PtBAx with different DP (x) of tert-butyl acrylate, were 

synthesized from the same macroinitiator TPE-PE82-Br (Table 1, line 7-9). As shown in Figure 3 



all block copolymers TPE-PE82-b-PtBAx are eluted earlier (higher molecular weight) than the 

corresponding precursor TPE-PE82.  Similar results are observed from HT-GPC traces of the other 

block copolymers (Figure S2 and S3, ESI†). As shown in the 1H NMR spectra, both signals due 

to PCL, PS and PtBA blocks as well as TPE group can be identified (Figure 4). 

 

 

Scheme 2. Synthesis of TPE-terminated block copolymers 

 

Figure 3. HT-GPC (TCB at 150 ºC) traces of TPE-PE-b-PtBAs. 

 



 

Figure 4. 1H NMR (600 MHz) spectra of the : (a) TPE-PE41; (b) TPE-PE97-b-PCL23; (c) TPE-

PE41-b-PS38; (d) TPE-PE82-b-PtBA150 in C2D2Cl4 at 90 °C. 

 

Aggregation-Induced Emission. The emission characteristics of the solutions of TPE-PE-based 

polymers were then investigated. The AIE behavior of TPE-PE82 was investigated in toluene/n-

hexane mixture at a concentration of 0.1 g/L. As shown in Figure 5a and Figure S5, the addition 

of n-hexane into the toluene solution induced the molecular aggregation and gradually enhanced 

its photoluminescence (PL) intensities. At 90 vol % n-hexane fraction, the highest intensity was 

observed (4.5-fold compared to that of pure toluene solution) (Figure S5, ESI†).  For the block 

copolymers, THF/H2O were selected as solvent and similar results were observed, whereas 

addition of non-solvent (H2O) to good solvent (THF) also resulted in a rapid increase of the 



emission (Figure 5b-d and S4, ESI†). The PL intensities of TPE-PE82-b-PtBAx are summarized in 

Figure 5c. The lower TPE content in TPE-PE82-b-PtBA80 and TPE-PE82-b-PtBA150 resulted in the 

lower PL intensity in comparison to TPE-PE82-b-PtBA29 solution. Solutions of TPE-PE82-b-

PtBA29 with low H2O fraction (<60 vol %) have low PL intensity which increases abruptly to reach 

its highest value for the 90 vol %-H2O solution, which is about 12-fold compared with that in pure 

THF, because of the strong aggregation (Figure 5b and 5d). The aggregation was also confirmed 

by the decreasing transmittance of the solutions. As shown in Figure 5d, the transmittance of the 

TPE-PE82-b-PtBA29 solutions decreases when the amount of H2O increases, along with the 

increase of PL intensity as the macromolecular aggregate. DLS was used to check the nanoparticle 

size in the TPE-PE82-b-PtBA29 solutions (Figure S7). Clearly, the average hydrodynamic diameter 

(Dh) of the nanoparticles increased with the H2O fraction. Dh value was 360 nm in 30 vol % of 

H2O, 684 nm in 70 vol % of H2O, and 841 nm in 90 vol % of H2O, along with the increase of PL 

intensity as the macromolecular aggregate. 
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Figure 5. (a) Photoluminescence (PL) spectra of TPE-PE82 in toluene/n-hexane mixtures with 

different n-hexane fractions at a concentration of 0.1 g/L; (b) PL spectra of TPE-PE82-b-PtBA29 in 

THF/H2O mixtures with different H2O fractions at a concentration of 0.1 g/L; (c) Plot of PL 

intensity of TPE-PE82-b-PtBAx at 483 nm versus H2O fraction in THF/H2O mixture; (d) Plot of 

I/I0 and transmittance of TPE-PE82-b-PtBA29 versus H2O fraction in the THF/H2O mixture; I is PL 

intensity in THF/H2O mixtures with different H2O fractions, I0 is PL intensity in pure THF solution. 

 

Self-Assembly of Block Copolymers. PE-based block copolymers in selective solvents for the 

one block self-assemble to form micellar structures. For example, in the case of TPE-PE-b-PtBA, 

DMF is a selective solvent for PtBA and therefore the DMF-phobic TPE-PE block will form the 

core while PtBA the corona. As a consequence, the aggregated polyethylene chains will restrict 

the intramolecular rotation of TPE and thus enhance the FL intensity. To investigate the 

relationship between the FL intensity and self-assembled behavior, a series of TPE-PE82-b-PtBAx 



DMF solutions with different concentration were prepared and the AIE behaviors were checked 

(Figure S8). 
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Figure 6. (a) PL spectra of TPE-PE82-b-PtBAx in DMF solutions at a concentration of 0.25 g/L; 

(b) Plot of peak intensity of TPE-PE82-b-PtBAx solutions at 483 nm as a function of the TPE 

concentration in mmol/L from Figure S8. 

 

All solutions of TPE-PE82-b-PtBAx copolymers shown strong emission intensities. Comparing 

the emission intensities of DMF solutions (Figure 6a) to those in THF/ H2O mixtures (Figure 5d), 

it is obvious that as in the case of THF/H2O, the higher TPE content of the block copolymer (lower 

molecular weight) the higher intensity. As shown in figure 6b, the intensity is plotted against the 

concentration in mmol/L, concentration in mmol/L was used in order to normalize the TPE 

concentration in each case. The solution of TPE-PE82-b-PtBA29 still has the highest emission 

intensity comparing to other two block copolymers, although the concentration of TPE group was 

the same. 

 

 



 
Figure 7. Size distribution of TPE-PE82-b-PtBAx in DMF (a) TPE-PE82-b-PtBA150; (b) TPE-PE82-

b-PtBA80; (c) TPE-PE82-b-PtBA29. 

 

The size distribution of the formed micelles in DMF were measured by dynamic light scattering 

(DLS) at room temperature (Figure 7). It is obvious that the lower the molecular weight of the 

PtBA block the higher the size of the micelles, due to the higher PE content of block copolymer. 

This is in agreement with the PL intensity results since the lower molecular weight copolymer has 

the higher aggregation (TPE-PE: fixed molecular weight). 

Critical Micelle Concentration (CMC) of TPE-PE-b-PtBA in DMF. CMC is defined as the 

concentration below which only single chains are present and above the single chains can self-

assemble into micelles. At concentration above CMC, the aggregation of TPE-PE chain in the core 



region should exert AIE-operative emission, while at a concentration below CMC, the polymer 

chain are isolated in the dilute solution and there should be no emission expected in this case.  
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Figure 8. (a-c) Plot of emission intensity at 483 nm versus the logarithm of the concentration of 

TPE-PE82-b-PtBAx; (d) Plot of Log CMC versus the molar fraction of PtBA block. 

 

The relationship of fluorescence intensity toward the concentration of the TPE-PE82-b-PtBAx 

solution in DMF was used to locate the CMC. A series of TPE-PE82-b-PtBAx solutions in DMF 

were prepared and all the AIE behaviors were investigated. The PL spectra are shown in Figure 

S6. The aggregate emission intensity at 483 nm was plotted against the logarithm of the 

concentration of the DMF solutions (Figure 8, a-c), the emission intensities remain very low when 

the concentration is below CMC and increase sharply above the CMC in all block polymers. The 



CMC values of the block copolymer solutions are in the range of (0.5-1.5)×10-2 mg/mL, indicating 

an obvious effect of the PtBA lengths on the CMC values. With the highest PtBA content, TPE-

PE82-b-PtBA150 has the highest CMC value (1.47×10-2 mg/mL) compared to the other two block 

polymers. This result is reasonable because the longer PtBA chain will prevent PE block to 

aggregate, so the one who has longer PtBA chain will form micelle later than others. As depicted 

in Figure 8d, a linear relationship between logarithm CMC and molar fraction of PtBA chain in 

the block copolymer (DPPtBA/(DPPE+DPPtBA)) are observed, and the CMC value increases as the 

molar fraction of PtBA chain increases at constant PE length. 

 

CONCLUSION 

In summary, a series of TPE-functionalized PE-based homo/copolymers were synthesized by 

using polyhomologation. Tris(3-(4-(1,2,2-triphenylvinyl)phenoxy)propyl)borane was used as 

initiator for the polyhomologation of dimethylsulfoxonium methylide to give TPE-terminated 

linear polyethylene. Combining this method with ROP or ATRP, more TPE-active PE-based block 

copolymers were synthesized. All synthesized polymers showed AIE-behavior either in solution 

or in bulk. The DMF solution of block copolymer TPE-PE-b-PtBA can undergo self-assembly to 

give micelle solutions with strong emission. The TPE-PE-core in the micelle restricts the 

intramolecular rotation of TPE and thus enhances FL emission intensity. The block copolymer 

with lower PtBA block composition forms micelle with the larger size, which results in higher PL 

emission intensity. CMC value of TPE-PE-b-PtBA was determined by using the response of the 

AIE behavior toward the concentration of the block polymer solutions. This research opens new 

horizons toward potential application of PE-based polymer in AIE materials. 
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