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Abstract: A polyacrylic modified waterborne nitrocellulose (PWNC) emulsion was prepared by self-
emulsification method with nitrocellulose (NC), acrylic acid (AA), hydroxypropyl acrylate (HEPA) and
hexamethylene diisocyanate (HDI) as main raw materials. Then, the corresponding PWNC films were
obtained. FTIR, contact angle measuring instrument, TEM, TGA and nano particle surface potential
analyzer were use to characterize the chemical structure, hydrophobicity, particle morphology, thermal
properties of PWNC films and the particle size of PWNC emulsions. The effects of molar ratio of AA to
HEPA, the amount of azodiisobutyronitrile (AIBN), dosage of HDI and polymerization temperature on the
properties of emulsion and film were also studied. The results showed that when Nn(AA) : n((HEPA) was 3 : 1,
the mass fraction of AIBN was 0.8%, HDI dosage was 5.05 g and polymerization temperature was 80 °C,
the prepared PWNC emulsion colloidal particles were spherical with core-shell structure. The average
particle size and polydispersity index (PDI) were 52 nm and 0.021, respectively. The contact angle of
PWNC film was 118.9°, which indicated that PWNC film had better water resistance than NC film.
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Table 2 Optimal synthesis conditions for PWNC emulsion
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Fig.4 FTIR spectra of NC (a) and PWNC (b)
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Fig. 8 Thermogravimetric curves for NC, WNC and
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Table 3 Degradation temperature of NC, WNC and PWNC
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Fig. 9 TEM image of PWNC emulsion
3 it

(1) R AFLL, ¥ HDI 5 PA A= i iR
W ATSALE e+, 4 T R0E B e 4t
i) PWNC L. FTIR 23#rEM, BRI R IL
BY | ARG 4T85 L 4l B
LW o

(2) LM fmremgs s, ikl 118.99,
WIS EA B KM, B8 T LME WNC BB K k2%
BRI IR LS R R, PWNC (3R DG IE 7
BT PWNC WA R VS $0 A 45 5
7R, PWNC U B 1 # i il B2 — A = T NC L WNC
W, B TR AL R B A R RE T

(3) HI&H PWNC FLH, MR T Rfb£r 4k
PEAL R S, RO R BURS FE R B VOC i, 154
JEEE IR, b S e SRR B VR BT R TR R
PWNC ¥R BER B K, AT A H ARG KB 8

SZ k-

[1]  Gismatulina Y A, Budaeva V V, Sakovich G V. Nitrocellulose
synthesis from miscanthus cellulose[J]. Prepellants Explosives
Pyrotechnics, 2018, 43(1): 96-100.

[2]  Sovizi M R, Hajimirsadeghi S S, Naderizadeh B. Effect of particle
size on thermal decomposition of nitrocellulose[J]. Journal of
Hazardous Materials, 2009, 168(2/3): 1134-1139.

[3] Klapotke, Thomas M, Abd E, et al. Higher performance and safer
handling: new formulation based on 2, 2, 2-trinitroethyl-formate and
nitrocellulose[J]. Chempluschem, 2018, 83(3): 128-131.

[4]  Fallah F, Khorasani M, Ebrahimi M. Factors affecting the properties
of nitrocellulose emulsions: A comparative study[J]. Carbohydate
Polymers, 2017, 189(2): 267-272.

[3]

(6]

(7

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Duan H, Shao Z, Ming Z, et al. Preparation and properties of
environmental-friendly coatings based on carboxymethyl cellulose
nitrate ester & modified alkyd[J]. Carbohydrate Polymers, 2016,
137(10): 92-99.

Su X X, Zhao Q X, Zhang D, et al. Synthesis and membrane
performance characterization of self-emulsified waterborne nitrocellulose
dispersion modified with castor oil[J]. Applied Surface Science,
2015, 356(30): 610-614.

Ma S D, Guo Y, Song G L, et al. Preparation and properties of self -
emulsifying nitrocellulose emulsion for coatings[J]. Coating Industry,
2011, 41(5): 10-14.

Zhao Q X, Su X X, Liu X W. Study on synthesis and properties of
waterborne nitrocellulose emulsion modified by acrylic grafting
copolymerization[J]. Electroplating & Finishing, 2015, 34(18):
1009-1014.

Jiang J L, Hui Y Y. Preparation and property of waterborne
nitrocellulose emulsion modified by a ziridine crosslinker[J]. New
Chemical Materials, 2015, 43(8): 195-197.

Ghosh B, Gogoi S, Thakur S, et al. Bio-based waterborne
polyurethane/carbon dot nanocomposite as a surface coating
material[J]. Progress in Organic Coatings, 2016, 90(1): 324-330.
Aguirresarobe R H, Martin L L, Aramburu N, et al. Coumarin based
light responsive healable waterborne polyurethanes[J]. Progress in
Organic Coatings, 2016, 99(10): 314-321.

Fu C Q, Hu X Z, Yang Q. Preparation and properties of waterborne
bio-based polyurethane/siloxane cross-linked films by an in situ
sol-gel process[J]. Progress in Organic Coatings, 2015, 84(7): 18-27.
Jiang J L, Su X X, Hui Y Y, et al. Preparation and properties of
KH560 modified waterborne nitrocellulose emulsion[J]. Paint and
Coatings Industry, 2012, 42(2): 15-18.

Jiang J L, Hui Y Y. Preparation and property of waterborne
nitrocellulose emulsion modified by aziridine crosslinker[J]. New
Chemical Materials, 2015, 43(8): 195-197.

Jiang J L, Su X X, Hui Y'Y, et al. Study on waterborne nitrocellulose
adhesive modified by epoxy resin[J]. Modern Chemical Industry,
2011, 31(10): 42-45.

Yang J J, Su X X, Su J N. Properties of waterborne nitrocellulose
emulsion modified by polyvinyl alcohol[J]. Electroplating and
Finishing, 2016, 35(18): 955-959.

Zhao X 'Y, Wang H R, Zhao P F, et al. Preparation and application of
aqueous nitrocellulose solution modified by citric acid[J]. China
Plastics Industry, 2016, 44(4): 133-137.

Zhang QY, Tang S Z, Liu X H. Influence of hyperbranched polyol on
the mechanical property of HTPB polyurethane sealant[J]. New
Chemical Materials, 2017, 45(11): 73-75.

Su X X, Chen Z, Zhang X. Preparation and properties of
fluoroacrylate modified waterborne nitrocellulose emulsion[J]. Fine
Chemcials. 2017, 34(8): 942-948.

Qin J Y, Wei X C, Deng N, et al. Study of UV-curable waterborne
epoxy itaconic resin modified by organic fluorine[J]. Paint and
Coatings Industry, 2017, 47(6): 51-56.



