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Preparation of colored polymer microspheres and research progress
thereof in textile dyeing and printing
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Abstract In order to make up the inadequacy of dye and pigment used in textile dyeing and printing the
preparation of the colored polymer microspheres may be one of the effective ways to solve the problem. The
preparation methods of the polymer microspheres were introduced. The three methods recently developed in
preparation of the colored polymer microspheres including the entrapment method the direct staining
method and the surface modification method as well as their research progress were reviewed. The
characteristics of the colored polymer microspheres prepared by various methods were analyzed and
compared from four aspects which include the size and single/narrow dispersion the adsorption capacity
and stability of the dye on the surface of the polymer microspheres purity and functionality. The results
show that the application of colored polymer microspheres in dyeing and printing of textiles achieve higher
color depth and brighiness and the main color fastness can satisfy the requirement of wearability. With the
advantages of good chromatic properties of dyes and good durability of organic pigments the colored
polymer microspheres show a good prospect in textile dyeing and printing.

Keywords novel colorant; colored polymer microsphere; textile; dyeing; printing

:2018-04-13 :2018-10-17
(2017YFB0309800 2016YFC0400503)
(1978—) . .
(1963—) . . E-mail: 13808980221@ 163.com.



* 176 40
1-2
3-4
1
15
11
0 lg 100 nm
12
o RN 1955 Vanderhoff
$ 10 Brodford
13
14-15 16-17
18-19 021 4
1 o
1
Tab.1 Comparison of preparation methods of polymer microspheres
/[ pm
<1
20~1 000
0.1~10 o,
0.1~100 CO,
15
N AIBI
N N AIBA
2-23
2%
( CTAC) - ) °
( G16-2-16) 2 2
( - 2-
) P(St-BA-DMC() 0 ( DMC) - ( VBT)
: Zeta
CTAC P( St-BA-DMC) P( St-BA-VBT) 2
Gl162-6 o N
CTAC o
25
( AIBI) 2
( AIBA)

P( St-BA)



3 < 177 -
2 128 TAQMAB) .
29-30
4 1)
/ ) 2) (
AY ) o
13) ;4)
2.1
7 . Song 7
Gao ' 3 ( ;Wu ¥
N 7B. N) ( -
)  P( MMA-EGDMA) ( ) o
100 nm . 13
4~5 74
Liu * ( MMA) . ( St) MgCO,
100 nm / /
N o Hu 7% 600 pwm 10 pm. 39
N | PSt  PMMA
100 nm : 0.5~3.5 um
r-HALS o °
P( St-BA-AA)
0.1~0.5 um
3 18. 5% o
27.2% 25.6%. 2.2
100 nm
o Polpanich ~ * o
80~200 nm ( Braga *
- ) P(St-AA) o
2 ° o Lee * —
10 pm 3
o Li ¥ o
AHMAQ
60 ~70 nm
( - - - ) Bosma ¥ 2
P( St-BA-MAA-AHMAQ)
o Hu % o Jerca ¥ 2-
TAQMAB 2—
38 ~58 nm (650~750 nm)

( - - ) P(St-BA-



40

178 ¢
56. 64)
23 nm,
/P( St-AA)
143 nm

/P( St-BA-VBT)

pH
49

/P( St-BA-VBT)

2.3

29

29

200~ 800 nm

P( MMA-GMA-DVB)

( PAMAM)

. 30
Cannizzo

NP-CI;

15~20 nm

(850~950 nm)

o Cannizzo

Dong
( PGMA)

40 nm

P( St-MA-DMHB)

51

P( St-BA-DMHB)

48

3—
16 nm

PGMA

o Liu

Langmuir

Fe,0,

50

( CMC)



3 <179
o Fang %
P( St-BA-DMC) P ( St-BA- 4
VBT)
P( St-BA-VBT) P( St-BA-DMC)
o Fang 7
CMC o
P( St-BA)
o Fang ™
P( St-BA-VBT) .
K/S 39.4%
14.3% ;
3 4~5 o
o FZXB
. 45
/P( St-AA) J. 2013( 12) :
( EPTAC) =47,
o 6 / SONG Xinyuan. Pigment dyeing and energy—saving and
emission reduction: T J . China Dyeing & Finishing
P( St-BA-VBT) EPTAC 2013(12) : 44-47.
. Y7 49/P( St-BA- - J .
VBT) EPTAC 2018 39(4): 77-81.
. SHU Dawu FANG Kuanjun LIU Xiuming et al.
Comparision on dyeing effect of reactive dyes by salt—
free continous pad-steam dyeing and cold pad-batch
° dyeing J . Journal of Textile Research 2018 39(4):
o 77-81.
. 55 .
/P ( St-BA-MAA) J . 2017 38(8): 172-180.
JIA Yanping JIANG Cheng GUO Zehui et al.
Research progress on deep treatment and recycling of
dye wastewater J . Journal of Textile Research 2017
o Fang 4 38(8) : 172-180.
KHATRI A PEERZADA M H MOHSIN M. A review
/P( St-AA) on developments in dyeing cotton fabrics with reactive
288.5 nm 302.5 nm. dyes for reducing effluent pollution J . Journal of

57

Cleaner Production 2015 87: 50-57.

2017 38(3): 91-98.

CHEN Zhijie WU Minghua SHI Hehe et al.
Preparation of self-adhesive submicron organic pigment—
containing capsules by miniemulsion polymerization for
paint coloring J . Journal of Textile Research 2017
38(3): 91-98.

WILSON J] H BRADBURY R ANNABLE T et al.
Inkjet printable aqueous composite dye — polymer

nanoparticles J . Dyes and Pigments 2012 95(2):



* 180 - 40
201-205. 17 REN B FANG K J CAI Y Q. Preparation and
7 FUSH ZHANG G F DU CS et al. Preparation of morphology of polymer microspheres by ultrasonic
encapsulated disperse dye dispersion for polyester inkjet suspension copolymerization method J . Journal of
printing ink J . Journal of Applied Polymer Science Functional Polymers 2011 24(3): 292-296.
2011 121(3): 1616-1621. 18 .
8 LID LEY HOU X Y et al. Colored nanoparticles J . 2002
dispersions as electronic inks for electrophoretic 15(2): 189-193.
display J . Synthetic Metals 2011 161(5): 1270- ZHANG Kai LEI Yi WANG Yuguang et al. Studies
1275. of the preparation of monodisperse polystyrene
9 IBRAHIM E H DENIZLI A BEKTAS S et al. microspheres and its influence factors J . Journal of
Cadmium removal from human plasma by cibacron blue Functional Polymers 2002 15(2): 189-193.
F3GA and thionein incorporated into polymeric 19 . J .
microspheres J . Journal of Chromatography B 1998 2008 4( 10) : 41-46.
720(9) : 217-224. DANG Gaofei FU Zhifeng. Progress on research and
10 GOKAY O KARAKOC V ANDAC M et al. Dye- technology of dispersion polymerization J . Polymer
attached magnetic poly ( hydroxyethyl methacrylate ) Bulletin 2008 4( 10) : 41-46.
nanospheres for albumin depletion from human 200 ROMACK T J MAURY E E DESIMONE M.
plasma J .  Artificial Cells Nanomedicine and Precipitation ~ polymerization of acrylic acid in
Biotechnology 2015 43(1): 1-9. supercritical carbon dioxide J . Macromolecules 1996
11 D . 28: 912-915.
2012: 1-6. 21 . M .
REN Bin. Preparation and properties of color polymer 1997: 18-120.
microspheres D . Qingdao: Qingdao University 2012: PAN Zuren. Polymer Chemistry M . Beijing: Chemical
1-6. Industry Press 1997: 18-120.
12 22 .
J . 2010( 7). 9- J. 2012 29(5): 10-
23. 13.
ZHANG Han YANG Xinlin. Progress of monodisperse ZHANG Haichao FANG Kuanjun CAI Yuging. The
multi-layer polymer microspheres and the corresponding interaction of cationic surfactants and polymer emul-
hollow functional polymer microspheres J . Chinese sion J . Textile Auxiliaries 2012 29(5): 10-13.
Polymer Bulletin  2010( 7) : 9-23. 23 X-GRL
13 . I 2012 33(10):
J . 2011 24(3): 62-65.
292-296. ZHANG Caiyun FANG Kuanjun CAl Yugqing.
REN Bin FANG Kuanjun CAI Yuqing. Preparation Interaction of cationic red X—-GRL with polymer emul-
and morphology of polymer microspheres by ultrasonic sion J . Journal of Textile Research 2012 33( 10):
suspension copolymerization method ] Journal of 62-65.
Functional Polymers 2011 24(3): 292-296. 24 .
14 . I 2012 25(4): 404-
D . : 2012: 1-4. 409 438.
ZHANG Haichao. Surface modification of polymer WANG Fei FANG Kuanjun. Influence of emulsifiers on
microspheres and anionic dye staining D . Qingdao: cationic emulsion polymerization and colloidal feature J .
Qingdao University 2012: 1-4. Journal of Functional Polymers 2012 25(4) : 404-409
15 M . 438.
2006: 74-99. 25 .
ZHANG Hongtao HUANG Jinxia. New Technology and J. 2013 26(4): 417-
Application of Emulsion Polymerization M . Beijing: 422.
Chemical Industry Press 2006: 74-99. ZHAO Huixia FANG Kuanjun. Influence of water —
16 . M . soluble azo initiators on cationic emulsion polymeriz—
1996: 49-192. ation J . Journal of Functional Polymers 2013
PAN Zuren WENG Zhixue HUANG Zhiming. 26(4) : 417-422.
Suspension Polymerization M Beijing:  Chemical 26

Industry Press 1996: 49-192.



* 181

27

28

29

30

31

32

33

34

35

36

37

2014 27(1): 75-82.

LIU Yan FANG Kuanjun WANG Yuping. Effect of

cationic comonomers on the emulsifier — free emulsion

ternary copolymer nanospheres ] . Journal of Functional

Polymers 2014 27(1): 75-82.

5 /
D . : 2018: 1-3.

SHI Jinrong. Preparation of reactive black 5 dye/

polymer microspheres and its application in dyeing D .

Tianjin: Tianjin Polytechnic University 2018: 1-3.

LEEJ H GOMEZ I J SITTER V B. Dye — labeled

polystyrene latex microspheres prepared via a combined

swelling—diffusion technique J . Journal of Colloid and

Interface Science 2011 363: 137-144.
PMMA/GMA/DVB

J . 2008

66( 10) : 1269-1273.

LIU Hongbo WANG Changchun. Preparation of mono—

PMMA/GMA/DVB

. Acta Chimica

dispersed  fluorescent polymer

microspheres with different sizes J
Sinica 2008 66( 10) : 1269-1273.
CANNIZZO C AMIGONI-GERBIER S FRIGOLI M

et al. A versatile preparation of azobenzene - dye
functionalized colored polymer nanoparticles by surface
modification J . Journal of Polymer Science: Part A:
Polymer Chemistry 2008 46: 3375-3386.

GAOHY KIM S AN ] H. Preparation of sub—micron
colored particles by controlled emulsion polymeri—
zation J . Journal of Industrial
Chemistry 2013 19: 1184-1190.
LIUT LI ZH WUQF

nanocolorants with crosslinked shell by miniemulsion

and Engineering

et al. Synthesis of

polymerization ~ stabilized by waterborne poly -
urethane ] . Polymer 2001 64: 511-521.

HUZK XUEMZ ZHANG Q et al. Nanocolorants: a
novel class of colorants the preparation and performance
characterization J . Dyes and Pigments 2008 76:
173-178.

POLPANICH D ASAWAPIROM U THIRAMANAS
R et al

naphthalene-bisimide derivatives: synthesis and protein

Self — colored nanoparticles containing
adsorption study J . Materials Chemistry and Physics
2011 129: 495-500.

LIBT SHEN J JIANG Y M et al. Preparation and
properties of covalently colored polymer latex based on a
new anthraquinone monomer J . Applied Polymer
2013 129: 1484-1490.

HUY SHEN BY LI BT et al. Preparation and

properties of a novel polymerizable amphiphilic
anthraquinone derivative and its cationic colored
copolymer latexes J . RSC Advances 2016 6:

37765-37772.
SONG J S TRONC F WINNIK M A. Monodisperse

38

39

40

41

42

43

44

45

46

47

controlled micron-size dye-abeled polystyrene particles
by two-stage dispersion polymerization J . Polymer
2006 47: 817-825.

WUWB WANGML SUNYM

et al. Dual-color

polystyrene  microspheres by two-stage dispersion
copolymerization J . Materials Letters 2008 62:
2603-2606.

J. 2011 28(2): 25-28.

ZHANG Lianbing FANG Kuanjun ZHANG Xia et al.
Preparation of polymer — encapsulated organic pigment
with azo structure J . Textile Auxiliaries 2011

28(2): 25-28.

J. 2007 44(3): 1-3 7.
MENG Qinghao  FANG Kuanjun  FU Shaohai.
Properties of nanoscale pigment surface — modified by
polystyrene-butyl acrylate-acrylic acid J . Dyestuffs and
Coloration 2007 44(3): 1-3 7.
BRAGA M LEITE C A P GALEMBECK F.
Hydrophobic polymer modification with ionic reagents:
polystyrene staining with watersoluble dyes ]
Langmuir 2003 19: 7580-7586.
BOSMA G PATHMAMANOHARAN C HOOG E H A
D et al. Preparation of monodisperse fluorescent
PMMAHatex colloids by dispersion polymerization J .
Journal of Colloid and Interface Science 2002 245:
292-300.
JERCA V V. NICOLESCU F A TRUSCA R. Oxazoline—
functional polymer particles graft with azo-dye J . Reactive
and Functional Polymers 2011 71(4): 373-379.
FANG K J REN B. A facile method for preparing
colored

nanospheres  of poly ( styrene—co-acrylic

acid J . Dyes and Pigments 2014 100( 1) : 50-56.

( - ) I
2015 32(1): 64-70.
XIA Xiaojie FANG Kuanjun REN Bin et al. Colored
poly ( styrene—co-acrylic acid) nanospheres prepared by
dyeing with disperse dyes J . Chinese Journal of
Applied Chemistry 2015 32( 1) : 64-70.

. P ( St-BA-
VBT) / J.
2015 28(2): 220-224.
HAN Dongmei FANG Kuanjun CAI Yuqging et al.

Preparation of reactive P ( St-BA-VBT) /dye composite
nanospheres J . Journal of Functional Polymers 2015
28(2) : 220-224.
. /
J. 2017 38(7): 80-84.
GUO Zijing LIU Xiuming FANG Kuanjun. Preparation
of  reactive copolymer

dye/polymer  composite

microspheres J . Journal of Textile Research 2017



* 182

40

48

49

50

51

52

38(7): 80-84.
CANNIZZO C AMIGONI-GERBIER S LARPENT C.
Boronic acid—functionalized nanoparticles: synthesis by
microemulsion polymerization and application as a
reusable optical nanosensor for carbohydrates ]
Polymer 2005 46: 1269-1276.

DONG X Q ZHENG Y H HUANG Y B
Synthesis  and

et al.
characterization of  multifunctional
poly( glycidyl methacrylate) microspheres and their use
in cell separation ] . Analytical Biochemistry 2010

405: 207-212.

LIUDM HAOLY FANG K J. Adsorption of cationic
copolymer nanospheres onto cotton fibers investigated by
. Colloids and Surfaces A:
Physicochemical and Engineering Aspects 2014 425:

82-88.

a facile nephelometry J

I 2014
31(5) : 581-588.
HE Donggin  FANG Kuanjun.

conductivity of cationic latexes and its adsorption on

Studies on the

cotton fabrics by conductometric titration J . Chinese
Journal of Applied Chemistry 2014 31(5): 581-588.
FANG KJ LIUY HAO LY. Cationic styrene—butyl

acrylate—quaternary ammonium copolymer nanospheres

53

54

55

56

57

for surface modification of cotton fibers J . Fibers and
Polymers 2015 16( 5) : 982-990.

FANG KJ ZHAOH X LIJZ etal. Salt—free dyeing
of cotton fabrics modified with cationic copolymer
nanospheres using an acid dye ] Fibers and
Polymers 2017 18(2): 400-406.

FANG KJ SHUD W LIU X M et al. Reactive pad—
steam dyeing of cotton fabric modified with cationic

P( St-BA-VBT) Polymers 2018
564(10): 1-11.

nanospheres ]

/P( St-BA-MAA)
D . : 2016: 1-
6 43.
SONG  Yawei.
research of disperse dye/P ( St-BA-MAA)
microspheres D . Qingdao: Qingdao University 2016:
1-6 43.
FANG K J] ZHANG L CAI Y Q. Hollow disperse
dyes/copolymer composite nanospheres J
Pigments 2017 136: 191-196.
LEEJY TSAI M C CHEN P C

effects on light

Preparation and inkjet performance

polymer

. Dyes and

et al. Thickness
absorption and scattering  for
nanoparticles in the shape of hollow spheres J . The
Journal of Physical Chemistry C 2015 119: 25754

25760.



