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In Situ Access to Fluorescent Dual-Component 

Polymers towards Optoelectronic Devices via 

Inhomogeneous Biphase Frontal Polymerization  

Qing Li, Wan-chao Zhang, Cai-Feng Wang, and Su Chen*  

Herein, we report the in-situ synthesis of dual-component poly(AM-co-NVP) and poly(HEA-co-NVP) 

polymers (AM = Acrylamide, HEA = 2-hydroxyethyl acrylate, NVP = 1-vinyl-2-pyrrolidone) based on 

two incompatible phases via laser-ignited inhomogeneous biphase frontal polymerization (FP) within 10 

min. Once initiated, the monomers converted to polymer spontaneously without the need of any external 

energy owing to the traits of exothermic polymerization, providing a facile, rapid and cost-effective 

approach. The dependence of the frontal velocities and temperatures on initiator concentration and the 

monomer weight ratio was systematically investigated. Moreover, an operable bilayer film with two 

fluorescent signals was obtained by simply introducing fluorescent carbon dots (CDs) and quantum dots 

(QDs). The as-prepared fluorescent bilayer film realized white light emission and could be conveniently 

applied onto a commercial UV light-emitting diode (LED) to generate white LEDs. We believe the 

methodology developed in this work may promote the development of various inhomogeneous 

multicomponent polymers and LED nanocomposite in a fast and efficient way.  

 

1. Introduction 

Frontal polymerization (FP)1-5
 is an exothermic polymerization 

coupled with thermal diffusion and Arrhenius kinetics, which is 

discovered by Chechilo et al. in 19721. Compared to other 

widely used polymerization techniques, this polymerization 

model converts monomers into polymer by the propagation of a 

localized reaction zone through the whole system. Once ignited, 

no further energy is required in the coming reaction process. 

Because of the unique advantages of high reaction rates, 

convenient operation and less energy-consuming, FP has 

attracted extensive attention in the preparation of various 

polymers. Up to now, plenty of homogeneous polymers have 

been fabricated via FP, such as polyurethane materials6,7, 

gradient materials8,9, thermochromic composites10, 

interpenetrating polymer networks (IPNs)11,12 and especially 

functional hydrogels13-21. Besides, a large amount of work have 

been devoted to developing new frontal polymerization patterns 

based on three types of FP: thermal frontal polymerization 

(TFP)22,23, photoinitiated frontal polymerization24-27, and 

isothermal frontal polymerization28. Very recently, our group 

proposed plasma-ignited frontal polymerization29,30, infrared 

laser-ignited frontal polymerization31-34, magnetocaloric effect- 

induced frontal polymerization35,36 and the latest anisotropic 

biphase frontal polymerization37 in the preparation of hydrogels 

with versatile functions. Despite dramatic progress have been 

made in the synthesis of single component polymers, there are 

no reports on multicomponent polymers 38-42 via FP except one 

example for synthesis of the dual-component poly(TMPTA-co-

HEA) and poly(HEA-co-NVP) polymers which used as 

fluorescent 2D codes for chemical recognition of organic amines37. 

Herein, taking advantage of the latest laser ignited biphase 

continuous frontal polymerization model, we realized the facile and 

controllable in-situ synthesis of dual-component poly(AM-co-NVP) 

and poly(HEA-co-NVP) continuous polymers for the first time 

within 10 min by combining two immiscible phases, the phase-1 

(the monomers of AM and NVP dissolved in DMSO) and phase-

2(the monomers of HEA and NVP dissolved in glycerol) 

(Scheme 1). By simply introducing fluorescent carbon dots 

(CDs) and quantum dots (QDs), a dual-component bilayer film 

with two fluorescent signals toward in-situ generation of white light-

emitting fluorescent polymer nanocomposites with well combined 

properties was first prepared via frontal polymerization in 

horizontal direction, and meanwhile avoiding the emergence of 

photooxidation, photocorrosion, or luminescence diminishing in 

other methods. Moreover, the as-prepared fluorescent bilayer film 

was conveniently applied onto a commercial UV light-emitting 

diode (LED) to generate white LEDs, indicating potential 

applications in optoelectronic devices. This easy-to-perform 

polymerization pattern for the synthesis of fluorescent dual-

component polymers developed here may provide an available 

and efficient avenue to in situ fabricate functional 

multicomponent polymers towards optoelectronic devices. 
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Scheme 1 Schematic illustration of the fabrication route to 

prepare dual-component poly(AM-co-NVP) and poly(HEA-co-

NVP) polymers via inhomogeneous biphase FP.  

 

2. Experiment 

2.1 Materials 

Acrylamide (AM), 2-hydroxyethyl acrylate (HEA), 1-vinyl-2-

pyrrolidone (NVP), tellurium powder (Te), sodium borohydride 

(NaBH4), glycerol, dimethylsulfoxide (DMSO), N-acetyl-L-

cysteine (NAC), cadmium chloride (CdCl2), N,Nʹ-

methylenebisacrylamide (MBAA) were purchased from 

Aldrich. The redox couple, ammonium persulfate 

(APS)/N,N,Nʹ,Nʹ-tetramethylethylenediamine (TMEDA) was 

also obtained from Aldrich. All chemicals were commercially 

available with analytical grade and used as received. 

2.2 Laser ignited inhomogeneous biphase FP of the dual-

component polymers with poly(AM-co-NVP) and 

poly(HEA-co-NVP)   

Two mixtures were prepared in independent beaks. First, an 

appropriate amount of APS (initiator) was dissolved in DMSO 

ultrasound, following by introducing AM, MBAA and NVP 

with vigorous stirring until complete dissolution. Then, the 

TMEDA was added into the homogeneous mixture solution 

(phase-1). A typical composition of phase-1 was AM/NVP = 

8:2 wt/wt, DMSO = 50 wt%, MBAA = 0.3 wt%, APS = 0.2 

wt%, [APS]/[TMEDA] = 1:4 mol/mol. For the preparation of 

phase-2, NVP, HEA, MBAA, glycerol and APS (initiator) were 

added into the second beaker to obtain a homogeneous mixture 

with vigorous stirring, followed by adding TMEDA. A typical 

composition was HEA/NVP = 8:2 wt/wt, glycerol = 50 wt%, 

MBAA = 0.25 wt%, APS = 0.2 wt%, [APS]/[TMEDA] = 1:4 

mol/mol. The appropriate amounts of phase-2 and phase-1 

solutions were sequentially converted to a glass test tube (10 

mL; 15 mm diameter). An obvious phase interface could be 

clearly seen. Then, the filled tube was clamped into a holder 

and the upper side (phase-1) was heated by the laser until the 

hot propagating front commenced. The CO2 laser which produces 

a beam of infrared light with the main wavelength bands centering 

around 10.6 µm was used to initiate the polymerization via heating 

~10 s, where the radiating power density of the IR laser is 157 

mW/cm2. Finally, the continuous dual-component poly(AM-co-

NVP) (denoted as polymer part-1) and poly(HEA-co-NVP) 

(denoted as polymer part-2) polymers were obtained with 

several minutes.  

2.3 Velocity and temperature measurements 

The front velocity was determined by calculating the slope of 

the line fit to the front position versus time. Constant front 

velocity in each phase implies the occurrence of pure free-

radical FP. Temperature profiles were determined by measuring 

the temperature at a fixed point (which was selected in the 

phase-1 and the phase-2 mixture, respectively) as a function of 

time with Fluke Ti30 IR thermal imager. After reaction, the 

samples were cooled to room temperature and then removed 

from the tube for further investigation.  

2.4 Material characterization  

2.4.1  Fourier-transform infrared analysis 

To investigate the chemical structure of as-prepared polymeric 

compounds, fourier transform infrared (FTIR) studies were 

carried out on a Nicolet-6700 spectrometer at room 

temperature. The samples were ground into a dry KBr disk. In 

all cases, 32 scans at a resolution of 4 cm-1 were used to record 

the spectra.  

2.4.2  Thermogravimetric analysis 

The thermal stability experiments of as-prepared samples were 

determined by using a thermogravimetric analysis (NETZSCH 

STA 449F3, Germany). The samples were combusted in 

nitrogen atmosphere with a heating rate of 10 °C/min from 0 to 

800 °C. 

2.4.3  SEM measurement 

The surface microstructure of the samples obtained were 

investigated by SEM with a QUANTA 200 (Philips-FEI, 

Holland) at 20.0 kV. The sliced samples were immersed in 

excess deionized water at room temperature for a week. During 

this time, the water was changed daily to remove unreacted 

monomers and solvent. Afterward, the samples were dried in a 

vacuum baking oven at 60 °C until the weight of the samples 

Page 2 of 8RSC Advances

R
S

C
A

dv
an

ce
s

A
cc

ep
te

d
M

an
us

cr
ip

t



Journal Name ARTICLE 

This journal is © The Royal Society of Chemistry 2012 J. Name., 2012, 00, 1-3 | 3  

was constant. The dried samples were then immersed in 

solution until they reached maximum swelling ratio. 

Subsequently, the samples were freeze-dried for 12 h. 

Dehydrated samples used for SEM measurement were cut to 

expose their inner structure.  

2.4.4  Swelling Measurement 

The swelling properties of the as-prepared hydrogels were 

performed by gravimetric analysis. The evacuated samples 

were weighed and immersed into a beaker with sufficient water 

and aqueous solutions of different pH values at room 

temperature. The samples were wiped off the solution on the 

surface with filter paper and weighed at regular time intervals. 

After weighing, the samples were returned to the swelling 

medium. The experiment was continued until the weight of the 

swollen samples was constant. The swelling ratio (SR, %) was 

calculated by the following equation:  

%100/)（ 00i ×−= WWWSR                                  (1) 

Here, where iW  is the weight of swollen sample after a certain 

time and 0W  is the weight of the initial dried sample. 

2.4.5  Fluorescence measurement 

The N-acetyl-L-cysteine (NAC)-capped high-quality CdTe 

QDs and CDs were synthesized according to a modified 

literature procedure. The fluorescence properties of samples 

were measured with photoluminescence (PL) spectra. PL 

spectra were determined on a Varian Cary Eclipse fluorescence 

spectrophotometer at room temperature operating with a 380 

nm laser beam as a light source with Xe-lamp as excited source, 

tube voltage was 600 V.  

2.4.6  Fabrication of white light-emitting diode 

For the fabrication of white LED, a UV-LED chip with the peak 

wavelength centered at 380 nm was attached on the bottom of the 

reflector cup by using conductive silver paste. The obtained 

fluorescent bilayer film was dried and ground into powders, which 

were then mixed with epoxy resin A and epoxy resin B (OE-

6550A:OE-6550B) at the weight ratio of 1:1. The bubbles and 

solvent in the resin were removed in a vacuum chamber. Then, the 

mixture of silicone and nanophosphors was overcoated on the chip 

and cured at 150 oC for 60 min. After that, the reflector cup was 

capped with an optical lens, and the void was filled with transparent 

silicone. The ultimate LED was then further cured at 150 oC for 60 

min. All the optical parameters were measured by a ZWL-600 

Spectral Radiation Analyzer with an integrating sphere at room 

temperature. 

3. Results and discuss 

3.1 Laser ignited inhomogeneous biphase FP of the dual-

component poly(AM-co-NVP) and poly(HEA-co-NVP) 

polymers   

Several preliminary experiments were implemented to prepare 

dual-component poly(AM-co-NVP) and poly(HEA-co-NVP) 

polymers by inhomogeneous biphase FP with a stable front. 

“Fingering” phenomenon and Spontaneous polymerization (SP) 

are two main factors that destabilize the front in FP process. In 

order to avoid the interference of double-diffusive convection 

resulting in the “Fingering”, Glycerol was chose as the medium 

of phase-2 solutions. Another essential factor for FP is the pot 

life, a period of time that the reagents can remain at ambient 

temperature before SP, was also evaluated by leaving the 

reactant mixture at room temperature and visually observing 

when they spontaneously polymerized. The results show that 

the reactant mixtures here are inert at the ambient temperature 

(20℃) for more than 6 hours but very reactive after being 

irradiated in several seconds. As shown in Scheme 1, there is a 

clear interface between the copolymer and the unreacted 

monomer. It is easy to distinguish the propagating front for the 

measurement of temperature and time. 

A constant frontal velocity is the preliminary factor to verify 

the occurrence of pure FP without SP. The traveling front and 

reaction time are well fitted by two linear functions, indicating 

that a constant-velocity, self-sustaining front was obtained in 

each phase, as indicated in Figure 1. This is strong evidence 

that pure FP take place and the propagating velocities of phase-

1 and phase-2 are 14.8 and 9.2 mm/min, respectively. Another 

key feature to confirm the occurrence of pure inhomogeneous 

biphase FP is given by the analysis of temperature profiles. As 

can be seen in Figure 2a-b, the horizontal part and maximum 

temperature (Tmax) on both curves indicate no temperature 

variation that caused by the exothermicity of the SP reaction, 

which further confirms that pure FP occurs.  

 

Fig. 1 Front position versus time for the dual-component poly(AM-

co-NVP) and poly(HEA-co-NVP) polymers prepared by 

inhomogeneous biphase FP. Initial conditions: phase-1, AM/NVP = 

8:2 (wt/wt), DMSO = 50 wt%, MBAA = 0.3 wt%, APS = 0.2 wt%, 

[APS]/[TMEDA] = 1:4 (mol/mol); phase-2, HEA/NVP = 8:2 wt/wt, 

glycerol = 50 wt%, MBAA = 0.25 wt%, APS = 0.2 wt%, 

[APS]/[TMEDA] = 1:4 (mol/mol). 
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Fig. 2 Typical temperature profiles of (a) poly(AM-co-NVP) and (b) 

poly(HEA-co-NVP) polymers prepared by inhomogeneous biphase 

FP. Initial conditions: phase-1, AM/NVP = 8:2 (wt/wt), DMSO = 50 

wt%, MBAA = 0.3 wt%, APS = 0.2 wt%, [APS]/[TMEDA] = 1:4 

(mol/mol); phase-2, HEA/NVP = 8:2 wt/wt, glycerol = 50 wt%, 

MBAA = 0.25 wt%, APS = 0.2 wt%, [APS]/[TMEDA] = 1:4 

(mol/mol).  

3.2 Effects of the initiator concentration on inhomogeneous 

biphase FP  

The initiator concentration is a significant factor in FP that as 

the initiator concentration exceeds to some degree, it becomes 

difficult to carry out FP while the reactive front of FP will be 

extinguished due to insufficient reaction-released heat with a 

relatively low initiator concentration. To optimize initiator 

concentration, several runs were performed at different APS 

concentration varying from 0.10 wt% to 0.30 wt% in each 

phase, whereas AM/NVP = 8:2 (wt/wt) in the phase-1 and 

HEA/NVP = 8:2 (wt/wt) in the phase-2. When the 

concentration of APS was higher than 0.30 wt%, many bubbles 

occurred and the as-prepared samples were not homogenous. 

On the contrary, the inhomogeneous biphase FP couldn’t be 

carried out in the case of APS concentration less than 0.10 

wt%. Therefore, all the dual-component poly(AM-co-NVP) and 

poly(HEA-co-NVP) polymers were prepared with APS 

concentration ranging from 0.10 wt% to 0.30 wt% in each 

phase. The front velocity and Tmax of the dual-component 

poly(AM-co-NVP) and poly(HEA-co-NVP) polymers as a 

function of APS concentration is shown in Figure 3. As 

expected, both the front velocity and the Tmax monotonically 

increased and followed a parallel trend with the increased 

amount of initiator. With the initiator concentration increasing 

from 0.10 to 0.30 wt%, Tmax of phase-1 increased from 102 to 

117 °C and Tmax of phase-2 raised from 92 to 109 °C. It should 

be noted that all the inhomogeneous biphase FP runs were 

performed under nonadiabatic conditions, so the increased 

velocity reduced the time of heat loss, which led to the increase 

of Tmax.  

 

Fig. 3 Frontal velocity and Tmax of the dual-component (a) poly(AM-

co-NVP) and (b) poly(HEA-co-NVP) polymers prepared by 

inhomogeneous biphase FP versus the concentration of initiator. 

Initial conditions: phase-1, AM/NVP = 8:2 (wt/wt), DMSO = 50 

wt%, MBAA = 0.3 wt%, [APS]/[TMEDA] = 1:4 (mol/mol); phase-

2, HEA/NVP = 8:2 wt/wt, glycerol = 50 wt%, MBAA = 0.25 wt%, 

[APS]/[TMEDA] = 1:4 (mol/mol).  

3.3 Effects of the monomer ratios on inhomogeneous biphase FP  

The monomer weight ratio is also an important factor in FP and 

thus several runs of monomer mass ratios ranging from 8:2 to 

5:5 (wt/wt) in each phase were performed to in-situ prepare 

dual-component poly(AM-co-NVP) and poly(HEA-co-NVP) 

polymers. The front velocity and Tmax as a function of monomer 

mass ratios is shown in Figure 4. When the monomer weight 

ratios ranged from 8:2 to 5:5 (wt/wt), the phase-1 frontal 

velocities varied from 14.85 to 11.63 mm/min, and the 

corresponding Tmax decreased from 113 to 95.8 °C, respectively, 

while the phase-2 frontal velocities varied from 9.2 to 7.69 

mm/min, and the corresponding Tmax decreased from 106 to 

90.9 °C, respectively. This could be attributed to the lower 

reactivity of NVP toward radical polymerization that higher 

NVP concentration generates less reactive heat, thus leading to 

the decrease of front velocity. 

 

Fig. 4 Frontal velocity and Tmax of the dual-component (a) poly(AM-

co-NVP) and (b) poly(HEA-co-NVP) polymers prepared by 

inhomogeneous biphase FP versus monomer weight ratios. Initial 

conditions: phase-1, DMSO = 50 wt%, MBAA = 0.3 wt%, APS = 

0.2 wt%, [APS]/[TMEDA] = 1:4 (mol/mol); phase-2, glycerol = 50 

wt%, MBAA = 0.25 wt%, APS = 0.2 wt%, [APS]/[TMEDA] = 1:4 

(mol/mol). 
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3.4 FTIR and TGA characterizations of the dual-component 

poly(AM-co-NVP) and poly(HEA-co-NVP) polymers  

FTIR characterizations were conducted to analyse the chemical 

composition of dual-component poly(AM-co-NVP) and 

poly(HEA-co-NVP) polymers fabricated by inhomogeneous 

biphase FP. The FT-IR spectrum of poly(AM-co-NVP) presents 

characteristic absorption peaks at 3430 cm-1 reflecting the 

stretching vibrations of –NH group of AM, and at 1298 cm-1 

corresponding to the stretching vibration of C–N group of NVP, 

as indicated in Figure 5 (1). Figure 5 (2) demonstrates the FT-

IR spectra of poly(HEA-co-NVP): a strong absorption peak at 

3440 cm-1 can be assigned to the stretching vibration of –OH 

group of HEA and the absorption peak at 1295 cm-1 relates to 

the stretching vibration of C–N group of NVP. TGA 

thermograms of poly(AM-co-NVP) and poly(HEA-co-NVP) 

polymers in nitrogen environment with the temperature range 

from 200 to 800 oC are demonstrated in Figure 6a-b, 

respectively. The single degradation step in each TGA curves 

signifies that the as-prepared resultant hydrogels are single 

copolymer, further suggesting the successful synthesis of dual-

component poly(AM-co-NVP) and poly(HEA-co-NVP) 

polymers. 

 

Fig. 5 FT-IR spectra of (1) poly(AM-co-NVP) and (2) poly(HEA-

co-NVP). 

 

Fig. 6 TGA curves of (a) poly(AM-co-NVP) and (b) poly(HEA-co-

NVP) polymers prepared by inhomogeneous biphase FP. 

3.5 Morphologies of the dual-component poly(AM-co-NVP) and 

poly(HEA-co-NVP) polymers  

The morphology of sample was analyzed by SEM 

measurements in order to investigate the surface structure of 

poly(AM-co-NVP) and poly(HEA-co-NVP) polymers 

synthesized by inhomogeneous biphase FP. As indicated in 

Figure 7a-b, both poly(AM-co-NVP) and poly(HEA-co-NVP) 

polymers exhibit compactly arranged microporous structure 

with a relatively uniform porous size distribution. 

 

Fig 7 SEM micrographs of (a) poly(AM-co-NVP) and (b) 

poly(HEA-co-NVP) polymers. Initial conditions: phase-1, AM/NVP 

= 7:3 (wt/wt), DMSO = 50 wt%, MBAA = 0.3 wt%, APS = 0.2 wt%, 

[APS]/[TMEDA] = 1:4 (mol/mol); phase-2, HEA/NVP = 7:3 wt/wt, 

glycerol = 50 wt%, MBAA = 0.25 wt%, APS = 0.2 wt%, 

[APS]/[TMEDA] = 1:4 (mol/mol). 

3.6 Swelling Capacity of the dual-component poly(AM-co-

NVP) and poly(HEA-co-NVP) polymers 

The water swelling kinetics behavior of poly(AM-co-NVP) and 

poly(HEA-co-NVP) polymers synthesized by inhomogeneous 

biphase FP at different AM/NVP and HEA/NVP weight ratios 

immersed in water was investigated using a gravimetric 

approach. As indicated in Figure 8a-b, the swelling ratios (SRs) 

of all the samples rise to some degree with the elevated 

swelling time and finally tend to a balanced value, which is 

defined as equilibrium swelling ratio (ESR). The ESRs of 

poly(AM-co-NVP) polymers are larger than that of poly(HEA-

co-NVP) polymers at the same AM/NVP and HEA/NVP 

weight ratio, which are in agreement with the results of 

morphological characteristics. 

 

Fig. 8 Swelling kinetics of (a) poly(AM-co-NVP) and (b) 

poly(HEA-co-NVP) polymers with different AM/NVP and 

HEA/NVP weight ratios prepared by inhomogeneous biphase FP 

versus time. Initial conditions: phase-1, AM/NVP = 7:3 (wt/wt), 

DMSO = 50 wt%, MBAA = 0.3 wt%, APS = 0.2 wt%, 

[APS]/[TMEDA] = 1:4 (mol/mol); phase-2, HEA/NVP = 7:3 wt/wt, 

glycerol = 50 wt%, MBAA = 0.25 wt%, APS = 0.2 wt%, 

[APS]/[TMEDA] = 1:4 (mol/mol). 

3.7 Horizontal inhomogeneous biphase FP of the dual-

component bilayer film toward in-situ generation of white 

light-emitting fluorescent polymer nanocomposites  

In order to obtain a dual-component bilayer films, 

inhomogeneous biphase FP in the horizontal direction was 
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carried out. The appropriate amounts of phase-2 and phase-1 

solutions were sequentially converted into a glass vessel, 

respectively (70 mm×15 mm) and then the mixture was 

horizontally triggered by laser at one end of the vessel. As 

shown in Figure 9a, we can clearly observe the propagating 

front moving at a constant velocity of ~14 mm/min, indicating 

pure FP has occurred.  

By adding appropriate amount of CDs (molar concentration = 

0.3 mM, λem= 471 nm) in phase-1 solution and CdTe QDs 

(mass concentration = 0.018 wt %, λem= 587 nm) in phase-2 

solution, a bilayer films with dual fluorescent signals from CDs 

and CdTe QDs were constructed via horizontally directed 

inhomogeneous biphase FP. The PL spectra of the fluorescent 

bilayer film with emission wavelength spreading the visible 

range from 400 to 700 nm is shown in Figure 9b and Figure 9c 

presents the fluorescent image of the bilayer film emitting 

white light under a UV lamp (λ = 365 nm). White LEDs were 

then fabricated by applying the as-prepared fluorescent bilayer 

film onto a UV light-emitting diode (LED), in which 

semiconductor diodes were used to excite inorganic CDs, CdTe 

QDs and dual-component polymer, as demonstrated in Figure 

9d. Commission Internationale de l’Eclairage (CIE) 

chromaticity coordinates of the white LED is (0.31, 0.28), 

which belongs to the white gamut, as shown in Figure 9e. The 

successful fabrication of white LED based on fluorescent 

bilayer film with two compensating colors is potentially useful 

in the white color optoelectronic devices. 

 

Fig. 9 (a) Photos of the propagating front of the horizontal 

inhomogeneous biphase FP. (b) PL emission spectra of fluorescent 

bilayer films. (c) Digital photograph of fluorescent bilayer films 

under UV light. (d) The emitted white light of the LED device in the 

dark. (e) CIE 1931 chromaticity diagram and the positions (marked 

by the asterisk) under UV irradiation (λ = 365 nm). 

4. Conclusions 

In summary, dual-component poly(AM-co-NVP) and 

poly(HEA-co-NVP) continuous polymers have been 

successfully prepared based on two immiscible phases via 

laser-ignited inhomogeneous biphase FP. The dependence of the 

frontal velocities and temperatures on initiator concentration 

and the monomer mass ratios have been thoroughly 

investigated. Perhaps more importantly, through the 

introduction of carbon dots (CDs) and quantum dots (QDs), an 

operable dual-component bilayer film with two fluorescent 

signals was fabricated via laser-ignited inhomogeneous biphase 

FP in the horizontal direction, toward in-situ generation of 

white light-emitting fluorescent polymer nanocomposites. 

Moreover, the white LED was fabricated by applying the as-

prepared fluorescent bilayer film onto a UV LED, which used 

as an excitation source. The methodology developed in this 

work will open an alternative pathway to develop various 

inhomogeneous multicomponent polymers with combined 

functions towards optoelectronic devices. 
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In Situ Access to Fluorescent Dual-Component Polymers 

towards Optoelectronic Devices via Inhomogeneous Biphase 

Frontal Polymerization  

Qing Li, Wan-chao Zhang, Cai-Feng Wang, and Su Chen* 

 

 

Fluorescent dual-component poly(AM-co-NVP) and poly(HEA-co-NVP) polymers 

used to generate white LEDs were in-situ synthesized via laser-ignited 

inhomogeneous biphase frontal polymerization.  
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