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Synthesis and Properties of Hybrid Core-Shell 

Poly(alkyltrialkoxysiloxane) Latex  

Bo Liu, Shiqiang Huang
*
, Zushun Xu, Feng Gao and Jie Zhu 

We synthesized hybrid poly(alkyltrialkoxysiloxane) (PATOS) core-shell latex via emulsion 

polymerization under the alkaline environment using n-propyltrimethoxysilane (PTMS), 

methyltriethoxysilane (MTES)/PTMS, n-octylmethoxysilane (OTMS)/PTMS. We put forward 

the model of core-shell structure formation mechanism in emulsion polymerization. This 

nucleation mechanism model and progress of these hybrid core-shell latex particles were 

investigated by transmission electron microscopy (TEM), scanning electron microscopy (SEM), 

energy dispersion spectrum (EDS) and dynamic laser scattering. We found that the core-shell 

particles were formed during the chemical bonds reconstruction, shrinkage and rotation in the 

hydrolysis and condensation reaction process; the particles had three change stages during the 

emulsion polymerization; the shell of PATOS hybrid particles was organic layer (alkyl), and their 

core of those was inorganic layer (Si-O-Si-).The hybrid core-shell latex could be stored more 

than 6 months, and the latex centrifugal stability was excellent. The polymerization coagulum 

content ranged between 0.09wt% and 0.31wt%. The weight percentages of PATOSs are above 90% 

when the temperature is 400℃ in nitrogen atmosphere. The hydrophobility of OTMS/PTMS (1:4) 

latex (WCA≈110.8°) was much more durable than others for its long alkyl chain. 

1  Introduction  

Hybrid core-shell particles have attracted tremendous interest in 

material science in the past decades as the combination with 

inorganic and organic components. They can be applied in 

many fields of material science, such as functional and 

protective coatings, textiles, catalysis, optics, micro-electronics, 

medicine and biotechnology, etc.1-8 

Generally, Hybrid core-shell particles are typically prepared 

by heterophase polymerization techniques, such as emulsion, 

dispersion or precipitation polymerization,6,9,10 and emulsion 

polymerization is the most frequently used. In the emulsion 

polymerization, hybrid core-shell particles are usually 

fabricated using inorganic materials and polymer, which are 

based on inorganic core and organic shell or organic core and 

inorganic shell.2 However, in order to strengthen the interaction 

and promote the compatibility between inorganic materials 

(mainly silica) and carbon chain polymers, some functional 

monomers have been used to modify the surface of the silica 

before fabricating hybrid core-shell particles, such as the silane 

coupling agent( methacryloxy-propyl-trimethoxysilane(MPS), 

vinyltrialkoxysilane et.al ) 11-17, N-carboxyanhydride (NCA)18 

and so on.  

   Compared with inorganic materials, silicone is a kind of 

inorganic-organic compound, such as alkylalkoxysilane. The 

hybrid core-shell particles can be synthesized directly during 

copolymerization of silicone (alkylalkoxysilane, PDMS) and 

organic monomer. For this reason, the additional modification 

steps for inorganic particles could be avoided. PS/silicone core-

shell latex particles have been synthesized by emulsion 

polymerization using (MPS) as a functional co-monomer. MPS 

as a functional monomer in the emulsion polymerization, it 

reacts in free radical polymerization and undergo hydrolysis 

and polycondensation reactions in the aqueous phase.19-22 Apart 

from those, silicone-acrylic core-shell hybrid latexes have been 

prepared via miniemulsion polymerization using PDMS with 

vinyl terminated and acrylate.23 Our group has synthesized 

silicone- acrylic core-shell latexes by conventional seed 

emulsion24,25 and microemulsion26 copolymerization of acrylic 

monomers and vinyltrialkoxysilane. Polysiloxane containing 

Si-O-Si inorganic segment and organic groups is a kind of 

excellent hybrid materials. Li et al have synthesized 

polymethacryloxypropylsilsesquioxane latex nanoparticles 

using MPS.27,28 The chemical activity of trialkoxysilane with 

large organic groups is lower, such MPS. Nevertheless, the 

reaction activity of alkyltrialkoxysiloxane is very high, 

especially in the non-neutrality water environment. On the 

other hand, the reaction activity of trialkoxysilane with a short 

alkyl chain is so high that it is hard to control in the emulsion 

polymerization process.  

    In this paper, we synthesized hybrid core-shell PATOS latex 

particles via emulsion polymerization using n-

propyltrimethoxysilane (PTMS), Methyltriethoxysilane 

(MTES)/PTMS, n-octylmethoxysilane (OTMS)/PTMS. Unlike 

hybrid core-shell latex particles prepared using inorganic 

materials and carbon chain polymer, the as-obtained hybrid 

core-shell latex particles were composed of inorganic 

polysiloxane core and organic components shell depending on 

Page 1 of 8 New Journal of Chemistry

N
ew

Jo
ur

na
lo

fC
he

m
is

tr
y

A
cc

ep
te

d
M

an
us

cr
ip

t



Paper Journal Name 

2 | Journal Name, 2014, 00, 1-7 This journal is ©  The Royal Society of Chemistry 2014 

hydrolysis and condensation reactions of alkoxy groups. The 

seed emulsion of alkyltrialkoxysilane is formed in the process 

of hydrolysis and condensation reaction rather than a separate 

preparation. The nucleation mechanism and progress of these 

hybrid core-shell latex particles are investigated. The thermal 

properties, stabilities and the effect of alkyl chain on the 

hydrophobicity of core-shell latexes are also discussed. 

 

2  Experimental   

2.1 Materials 

Methyltriethoxysilane (MTES) (99.2%), n-

propyltrimethoxysilane (PTMS) (99.2%) and n-

octylmethoxysilane (OTMS) (97.7%) were purchased from 

Jingzhou Jianghan Fine Chemical Co., Ltd. (China). Sodium 

dodecylsulfate (SDS) (CP) was purchased from Shanghai 

Maxam Co., Ltd. (China). Sodium dodecylbenzesulfonate 

(SDBS) (CP) was purchased from Nanjing Tianxi Fine 

Chemical Co., Ltd. (China). Polyoxyethylene octylphenol ether 

(OP-10) (CP) was purchased from Sinopharm Chemical 

Reagent Co., Ltd. (China). Deionized water was used 

throughout experiments.  

 

2.2 Synthesis of PATOS hybrid core-shell Latexes 

The different kinds of PATOS core-shell hybrid particles 

were synthesized via emulsion polymerization. In a typical 

experiment, SDS(0.57wt%), SDBS(0.33wt%), OP-10(0.73wt%) 

and H2O(67.84wt%) were mixed in a 250ml four-neck flask at 

room temperature for 0.5h. The pH value of system is about 9 

because SDBS aqueous solution is alkaline. The mixture was 

heated to 35
o
C at a stirring rate of 300rpm and then 

PTMS(30.53wt%) was added into the reactor using 

semicontinuous process (feed rate=2-3seconds per drop). The 

polymerization was continued for about 2.5h after the monomer 

dripping off. When PTMS was replaced with MTES/PTMS 

=1:1, 1:4 or OTMS/PTMS= 1:4(molar ratio), the different kinds 

of PATOS core-shell hybrid particles were prepared 

respectively. (Scheme. 1) ( see S1) 

Scheme 1 Semi-batch continuous emulsion polymerization 

preparation of PATOS hybrid core-shell latex particles. 

 

2.3 Characterization 

The morphology and structure of hybrid core-shell particles 

were observed by transmission electron microscopy (TEM, 

Tecnai G20) and scanning electron microscopy (SEM, 

JSM6510LV), field emission scanning electron microscopy 

(FESEM, JSM7100F). SEM samples were gold-coated before 

analysis. TEM 200 mesh-sized Cu grids were supplied by 

Beijing Xinxing Braim Technology Co., Ltd (China). Element 

composition of hybrid core-shell particles was characterized 

through elemental EDAX/EDS line scan spectrometer map 

analyses.  

Particle sizes and distributions were determined by dynamic 

laser scattering using Malvern Zetasizer (Nano-ZS90). Thermal 

gravimetric analysis (TGA) was carried out with DIAMOND 

TG/DTA at a heating rate of 10℃ min-1 from 30℃ to 800℃ in 

a nitrogen atmosphere (gas flow = 80 ml min-1). Water contact 

angle (WCA) measurements were carried out on the sample at 

three different positions and the droplets were fixed at 

5μL.29The mean value was taken as the final result. After the 

completion of the emulsion polymerization, the latexes were 

filtered, and the precipitates were washed with water and dried 

in a vacuum oven to constant weight. The coagulum content σ 

of emulsion polymerization process was calculated as follows: 

σ=𝜔1 𝜔2 ×100% 

Where ω1 and ω2 are the weights of the precipitate and 

monomers, respectively.24 

The measurements of the centrifugal stability of emulsion 

were done with the samples through a centrifugal machine from 

Shanghai Anting Scientific Instruments Plants TDL-4 (China). 

The centrifugal stability of emulsion is excellent, if there is no 

hierarchical or floating oil phenomenon after centrifuging at the 

speed of 3,000rpm for half one hour. The storage stability of 

emulsion was evaluated via seal storage at room temperature. If 

there is no obvious demulsification and sedimentation 

phenomenon after being stored 6 months or more than, the 

storage stability of emulsion is excellent. 

 

3  Results and discussion 

3.1 Nucleation mechanism of PATOS hybrid core-shell latex 

particles  

Scheme 2 Schematic procedure of formation of PATOS hybrid 

core-shell latex particles. 
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Fig. 1 Typical TEM images of the hybrid PATOS core-shell 

particles: a-1 and a-2 (PTMS:MTES=1:1), b-1 and b-2 

(PTMS:MTES=4:1), c-1 and c-2 (PTMS), d-1 and d-2 

(PTMS:OTMS=4:1). 

 

We synthesized hybrid core-shell PATOS latex particles via 

emulsion under the alkaline environment using n-

propyltrimethoxysilane (PTMS), Methyltriethoxysilane 

(MTES)/PTMS, n-octylmethoxysilane (OTMS)/PTMS. 

Compared with the classical free radical emulsion 

polymerization reaction, the trialkoxysilane emulsion 

polymerization reactions are hydrolysis to silanols, and 

condensation of the silanols with each other and with methoxy 

groups to polysiloxanes in the acid or alkaline catalyst.30,31( see 

S2) It is atypical that there is inexistence of seed emulsion 

during hybrid core-shell latex particles formation process. It is 

easy for alkyltrialkoxysilane to hydrolyse and condensate in the 

presence of water and acid or alkaline catalyst. On the other 

hand, the simultaneous hydrolysis and condensation reactions 

of the alkoxysilyl groups make both the microstructure and 

morphology of the particles difficult to control.20On this 

account, semi-batch emulsion polymerizaiton method was 

selected to prepare PATOS because of easy to control 

polymerization.5 

 

 

Fig. 2 FESEM/EDS linescan compositional analysis of PATOS 

hybrid core-shell particles (PTMS): C: red line, Si: blue line, O: 

green line. 

 

The progress of formation mechanism of hybrid core-shell 

structure is illustrated through the model, as shown in Scheme 2. 

Si-OR firstly hydrolyzed into Si-OH after alkytrialkoxysilane 

was contacted with water in the alkaline condition. The silanols 

are metastable and self-condense in the water phase to yield 

cyclic molecules and higher molecular weight 

Polytrialkoxysiloxane oligomers. Polytrialkoxysiloxane 

molecular chain segments would folded and rotated during 

formation of Si-O-Si bonds through reaction between Si-OH 

and Si-OR, and the alkyl chain would be outward to reduce 

interaction between the silica chains and surface tension.32-35 

The alkoxide groups hydrolysed to produce primary nuclei. 

These small nuclei then aggregate to form seed particles during 

the first stage of the reaction.36,37 With the increase of 

polymerization degree, the number of alkyl chain outward can 

increase to form shell, and the cross-linking of the core through 

siloxane bounds formation prevents of the movement of 

polytrialkoxysiloxane chain segments and stabilizes therefore 

the core-shell morphology. The core-shell particles are formed 

a-1 a-2 

b-1 b-2 

c-2 c-1 

d-2 d-1 
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because of the chemical bonds reconstruction, shrinkage and 

rotation in the hydrolysis and condensation reaction process. 

 

Unlike conventional radical core-shell emulsion, the seed 

emulsion of alkyltrialkoxysilane is formed in the process of 

hydrolysis and condensation reaction rather than a separate 

preparation. Fig. 1 shows a TEM photograph of PTMS/MTES 

(1:1, 4:1), PTMS, PTMS/OTMS (4:1) polymer latex particles.  

It reveals that the PATOS hybrid core-shell latex particles have 

been prepared. This result is in accordance with the model 

discussed above which PATOS hybrid core-shell latex particles 

can be synthesized directly through hydrolysis and 

condensation reaction of alkyltrialkoxysilane in the emulsion 

system. Because of the core-shell particle forming as the 

chemical bonds reconstruction, shrinkage and rotation in the 

hydrolyzation and condensation reaction process (discussed 

previously, scheme 2), the boundaries of core-shell structure is 

not very obvious and the thickness of the particle shell is not 

large as- shown in the Fig. 1. In order to further understand the 

core layer and shell layer composition of hybrid particles, we 

analyzed the element of core-shell particles via FESEM and 

energy dispersion spectrum (EDS) analyser using elemental 

EDAX/EDS line scan spectrometer map. High resolution SEM 

microphotographs and compositional (EDS) line scan analyses 

of resulting composite material are shown in Fig. 2. It can be 

seen from the mark area in the Fig. 2 that the carbon curve has 

a weak downward trend while the silicium and Oxygen curves 

have a weak fluctuation trend. Thus, combined TEM graph, it 

can be drawn a conclusion that the shell is mainly organic part 

and the core is inorganic part. 

Fig. 3 A: variation of the particle size with the reaction time (I, 

initial reaction stage; II, middle of reaction stage; III, the end of 

reaction stage); B: variation of particle size distribution with the 

reaction time. MTES: PTMS=1:1(molar ratio). 

 

Furthermore, we analyzed the change of the particles in the 

process of emulsion polymerization. Fig.3 showed that 

hydrolysis-condensation emulsion polymerization of MTES: 

PTMS=1:4(molar ratio) also had three stages in relation to the 

particle size change. We calculated the reaction time since the 

monomer started to be dripped. In the initial reaction I (Fig.3 

A), the particle size was smaller but the particle size 

polydispersity index (PDI) was larger. Fig.3 B showed that the 

particle size distribution was bimodal. The oligomer could be 

formed through the hydrolysis and condensation of 

trialkoxysilane at pH 8~10. Although hydrolysis and 

condensation of trialkoxysilane monomer occur concurrently,30 

the polymerization degree of oligomers was low for little 

amount of monomers in this stage, and these oligomers might 

exist in the aqueous phase, monomer droplets. With the 

continuous monomer dripping and the degree of 

polycondensation of polysiloxane oligomers continuing to grow 

in the water phase until the formation of water insoluble 

clusters and/or nanoparticles,20 the blue-fluorescence would be 

appeared in the emulsion reaction system at 10min, and the 

nucleation sites which composed of oligomers had been formed. 

In the middle of the reaction II ( see Fig.3 A), the nucleation 

sites would grow gradually through their surface Si-OH or Si-

OR groups condensed with monomer or low molecular 

oligomer. The mean particle size at 80min was larger than its 

size at 10min, and there was single peak. (see Fig. 3 A) The 

appearance of emulsion became milky white with blue 

fluorescence in this stage.  At the end of the reaction period III 

(see Fig.3 A), the size change of PATOS would be not obvious. 

After 6 months, the Z- average particle size of latex (MTES: 

PTMS=1:4) increased. (see S3) This change is possibly caused 

by coalescence process and condensation of silicon hydroxyl on 

the surface particles. 

Based on these results and discussion, we assume that: (i) the 

PATOS hybrid core-shell particles can be obtained by emulsion 

polymerization with PTMS/MTES, PTMS, PTMS/OTMS; (ii) 

the shell of PATOS hybrid particles is organic layer (alkyl), and 

the core of those is inorganic layer (Si-O-Si-); (iii) there are 

three stages of particles change during the emulsion 

polymerization.  

 

3.2 Effect of monomer mole ratio on PATOS hybrid core-

shell latex particle size 

Table 1 The synthesis conditions, particle size of PATOS 

hybrid core-shell latex.  
Monomer(molar ratio) Z-Average (d.nm) PDI Monomer contents(wt%)

* 

PTMS:MTES=1:1 87.6 0.016 30.58 

PTMS:MTES=4:1 119.9 0.014 30.54 

PTMS 167.5 0.009 30.53 

PTMS:OTMS=4:1 125.3 0.014 30.32 

*: mass fraction in the system (monomer weight/ system weight×100%) 

Table 1 suggested that the particle size increased as the 

increase of monomer ratio (PTMS/MTES). Trimethoxysilanes 

are much more sensitive to hydrolysation than triethoxysilanes 

and more easily to form gels during polymerization.20,38 

Therefore, combining with nucleation mechanism as-introduced 

above, the larger the monomer ratio of PTMS/MTES was, the 

more quickly they reacted, and they were more prone to form 

highly cross-linked polymers capable of forming larger hybrid 

core-shell particles. In addition, table 1 also showed that the 

latex particle size of PTMS/OTMS was smaller than that of 

PTMS. Monomers with small organic groups (propyl groups) 

are more reactive toward hydrolysis than those with bulkier 

substituents (octyl groups) because of charge and steric effects. 

Therefore, the particle size of hybrid PATOS core-shell latex 

increases with the increase of the monomer ratio of 
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PTMS/MTES, and the long alkyl groups of monomers lead to 

the particle size smaller. 

3.3 Properties of PATOS hybrid core-shell Latex 

(1) Stability of PATOS hybrid core-shell latex. The stability 

property was very important for emulsion. We investigated 

stabilities of PATOS hybrid core-shell latex in polymerization 

stability (σ), storage stability and centrifugal stability. The σ of 

emulsion polymerization was shown in Table 2. The σ did not 

exceed 0.5 percent with the different alkyltrialkoxysilanes molar 

ratio in the condition that monomer concentration was around 

30wt%. It indicated that the stability of alkyltrialkoxysilanes 

emulsion polymerization was good. The change of latex was no 

obvious after centrifugation, and there were no sediments after 

stored 6 months. (Table 2) Thus, the storage stability and centrifugal 

stability of hybrid emulsion were excellent. 

 

 

 Table 2 Polymerization Stability, Storage Stability and Centrifugal 

Stability of PATOS hybrid core-shell latex. 
Material σ

（wt%） 

centrifugal 

stability 

Storage 

stability(months) 
PTMS:MTES=1:1 0.23 No change 6 

PTMS:MTES=4:1 0.31 No change 6 

PTMS 0.09 No change 6 

PTMS:OTMS=4:1 0.29 No change 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Typical SEM images of the hybrid PATOS core-shell particles: (a), PTMS:MTES=1:1; (b), PTMS:MTES=4:1; (c), PTMS; 

(d),  PTMS:OTMS=4:1 and hydrophobicity of the paper e untreated, a-1, b-1, c-1, d-1 treated by (a) latexes, (b) latexes, (c) latexes, (d) 

latexes, respectively. The paper treated with water remaining for 0 and 5minutes (0minute: a-1, b-1, c-1, d-1; 5minutes: a-2, b-2, c-2, d-2). 

 

(2) Wettability of the PATOS hybrid core-shell particles. The 

as-prepared hybrid core-shell particles are constructed by inorganic 

core and organic shell structure, it is reasonable that their surface 

wettability will be special. The property was studied by water 

contact angle (WCA) measurement. As shown in Fig. 4,   by contrast, 

the WCAs of the samples (a-1, b-1, c-1, d-1) are similar, which are 

e 

a-1 a-2 

(a) 

b-2 b-1 

(b) 

c-1 c-2 

(c) 

d-1 d-2 

(d) 
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122.2°, 121.3°, 123.2°, and 120.2°, respectively. The WCA of the 

blank space group contrast of the paper untreated is 61.3° (Fig. 4, e). 

However, after remaining for 5minutes, the WCAs decreased 

remarkably (Fig. 4, a-2, b-2, c-2). Subsequently, the water was 

absorbed by the paper.  Fortunately, the WCA of the sample d-2 was 

110.8° after remaining 5 minutes, and even more remaining for 10 

minutes, the water was not absorbed by the paper but evaporated 

slowly. This result suggested that the hybrid core-shell latexes had 

the excellent hydrophobicity. It might be related to the alkyls in the 

surface of hybrid core-shell particles. It is well known that alkyls as 

a kind of non-polar groups are hydrophobic. The volume of methyl 

or propyl group is smaller than that of octyl group so that the 

roughness and thickness of shell for the core-shell particles with 

methyl or propyl groups were inferior to those of core-shell particles 

with octyl groups. That is to say, the inorganic hard core is coated 

much more compactly by the shell which is constituted by the long 

alkyl chain. 

After the latex samples demulsification, purification, drying and 

grinding, the white powder was characterized with SEM. The SEM 

graphs of PATOS hybrid core-shell latex are shown in the Fig. 4. It 

can be observed that all of samples contained sphere particles 

(consistent with the TEM results), and also found some continuous 

irregular aggregates from the graph (c) and (d). In addition, we 

found that when the PATOS hybrid core-shell latex with 

methyl/propyl or propyl was coated on the paper, after curing the 

coating become white powder instead of film. However, the coating 

of the PATOS hybrid core-shell latex with octyl/propyl turned into 

thin film after curing. This might be due to the length of alkyl having 

an effect on the soft hardness of hybrid particles. Long chain alkyl 

groups have certain flexibility, thus it can reduce the internal stress 

during film forming for the cross-linked PATOS hybrid core-shell 

particles latexes.  Therefore, the hydrophobility of the particles are 

much better as the increase of the length of alkyl chain. Meanwhile, 

it shows that there is rationality of the core-shell structure previously 

discussed. 

(3) TGA. We measured the thermal properties of the products. The 

TGA curves of the hybrid PATOS core-shell particles with different 

molar ratio of trialkylalkoxysilane monomer are shown in Fig. 5. 

The weight percentages of samples are above 90% when the 

temperature is 400℃. It indicated that the hybrid core-shell particles 

had good thermal stability. The molecule of 

polyalkyltrialkoxysiloxane mainly contains three kinds of covalent 

bonds Si-O, Si-C and C-C which possess its bond energy 460.5 

KJ/mol, 326.4 KJ/mol and 304 KJ/mol.39,40 Polytrialkoxysiloxanes 

are polymers with highly branched 3-dimensional structures, and the 

number of Si-O bonds is the largest. Thus, the TG and DTG curves 

show that the degradation stage (Si-O), from 450℃  to 550℃ , is the 

dominant in the curves. The DTG curves show that the degradation 

between 250℃  and 300℃  is mainly caused by the cleavage of Si-C 

and C-C bond. The FTIR spectra shows that the methyl and 

methylene absorption peaks decrease significantly after heat 

treatment in nitrogen atmosphere at 300℃. (see S4-S7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 TGA results of the final obtain hybrid PATOS core-shell 

particles with different molar ratios of trialkylalkoxsilane during the 

emulsion polymerization process: (A) PTMS:MTES=1:1, (B) 

PTMS:MTES=4:1, (C) PTMS, (D) PTMS:OTMS=4:1. 

 

The residues of the samples at 800℃  increase from 40.2% to 61.8% 

from (A) to (C). For (D) (PTMS: OTMS=4:1), the residues are 

48.7%. The DTG curves suggest that the order of degradation rate is 

(A) > (B) > (C) between 450℃  and 550℃ . The reason may be that 

the long alkyl in the backbone of polysiloxanes could cause a chain 

branching reaction in the degradation process.39,41 The degree of the 

cross-linking in the residues would be greater, and the degradation of 

the residues would be much more difficult. Due to that, the 

degradation process is further retarded.   

4 Conclusions 

In summary, we synthesized hybrid poly(alkyltrialkoxysiloxane) 

(PATOS) core-shell latex via emulsion under the alkaline 

environment using n-propyltrimethoxysilane (PTMS), 

Methyltriethoxysilane (MTES)/PTMS, n-octylmethoxysilane 

(OTMS)/PTMS. The nucleation mechanism and progress of 

these hybrid core-shell latex particles were investigated. We 

discussed the nucleation mechanism of hybrid PATOS core-

shell particles through modelling, transmission electron 

microscopy and energy dispersion spectrum. The core-shell 

particles are formed during the chemical bonds reconstruction, 

shrinkage and rotation in the hydrolysis and condensation 

reaction process. The shell of PATOS hybrid particles is 

organic layer (alkyl), and the core of those is inorganic layer (-

Si-O-Si-). The latex particles have three change stages during 

the emulsion polymerization. The particle size of hybrid 

PATOS core-shell latex increases with the increase of the 

monomer ratio of PTMS/MTES, and the long alkyl groups of 
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monomers lead to the particle size smaller. The stability of 

alkyltrialkoxysilanes emulsion polymerization, the storage stability 

(6 months) and the centrifugal stability of hybrid emulsion are 

excellent. The thermal property of the particles is good. The 

hybrid core-shell latexes had the excellent hydrophobicity (Water 

contact angle, 110°-125°), and this hydrophobility is much more 

durable as the increase of the length of alkyl chain.  
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We discussed the nucleation mechanism and progress of the hybrid core-shell 

poly(alkyltrialkoxysiloxane) latex particles. 
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