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[2] Rwei, S. P.; Lyu, M. S. Cellulose 2012, 19: 1065.
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Anisotropic hydrogels prepared by shear induced orientation of HPC and
subsequent gelation

Xiao Ying Lin, Zi Liang Wu", Qiang Zheng

MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Department of Polymer Science and Engineering,
Zhejiang University, Hangzhou, 310027, China

Some biomacromolecules such cellulose and alginate are lyotropic liquid crystals, however, their molecular
assemblies have no long-range orientation. Developing macroscopic molecular orientation can effectively render
the materials with functionalities. However, the hydroxypropylcellulose aqueous solutions in liquid crystal state
have very high viscosity, which cannot be aligned by using electric or magnetic field. Here, we use mechanical
shear to align HPC molecules, forming macroscopic anisotropic structure, which can be immediately frozen by
photopolymerization and gelation of a precursor solution. Thus obtained hydrogels show anisotropy in swelling
ratio, optical and mechanical properties, which are characterized by polarizing optical microscope, small angle
X-ray scattering, tensile test, etc.
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Endocrinology, 2014, 10(9):513

[2] I.T. Norton, W.J. Frith, S. Ablett, Fluid gels, mixed fluid gels and satiety, Food Hydrocolloids, 2007, 20: 229.

[3] C.,L. Hoad, P. Rayment, R.C. Spiller, et al., In vivo imaging of intragastric gelation and its effect on satiety in
humans. Journal of Nutrition, 2004, 134: 2293-2300.

Study on viscoelastic properties of acid-induced gellan gels

Huiting Ma?, Li Tan, Jiangnan Zhu, Hongyan Zhang, Qing Chen”
Department of Applied Chemistry, Zhejiang Gongshang University, Hangzhou, 310018

The influence of polymer concentrations, GDL concentration on the viscoelastic properties of low acyl gellan gels
formed by acidification with glucono-o-lactone (GDL) were investigated. The acidification of GDL can be
simulated by the first order kinetic equation. Raising the polymer and GDL concentration decreased the time taken
to reach gel point. Fracture stress, initial Young's modulus and water holding capacity increased while fracture
strain decreased as the gellan gum concentration increased. Meanwhile, fracture stress, initial Young's modulus and
water holding capacity increased with increasing GDL until GDL reached a critical level, after which further
increases in GDL resulted in a reduction of fracture stress, initial Young's modulus and water holding capacity. The
lower GDL concentration, the better deformability. Post-production exposure to an acidic environment was found
to affect gel structure significantly.
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[1] Liu X,G., Dong X., Wang D.J., Han C.C.. Polymer, 2015, 72: 193-201.
[2] Liu X,G., Dong X., Liu W., Xing Q., Zou F.S., Han C.C.,Wang D.J.,, Liang A.M., Li C.Q., Xie X.M.. The
Journal of Chemical Physics, 2015, 143: 114903(1-11).
Structure Evolution and the mechanism of Styrene-butadiene

rubber/Polyisoprene/Filler Ternary blends under Shear

Xia Dong*, Xianggui Liu, Dujin Wang
The influence of nanoparticle geometry, such as size and shape, on the phase morphology of partially miscible
binary polymer blends under and after shear has been examined by rheological and rheo-optical techniques. The
phase morphologies of the solution-polymerized styrene-butadiene rubber and low vinyl content polyisoprene
(SSBR/LPI) blend systems were affected by the dispersion status of fillers which were determined by filler shapes
and shear strength.

Keyword: filler geometry; SSBR/LPI/filler composites; phase morphology evolution
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A T ASEIRIER) SWNTs. S5 R3R8, B MR BBk () SWNTs 78 /R A R R 2 B m), il £
(1) SWNTs/PANT & & firh Hae BA ARk =, AR 70 BS AAUR SOk Ve il ir
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[1] Liao, Y.; Li, X.; Hoek, E.; Kaner, R. J. Mater. Chem. A 2013, 1(48): 15390.
[2] Ding, J.; Li, X.; Wang, X.; Zhang, J.; Yu, D.; Qiu, B. Nanoscale Res. Lett. 2015, 10:493.

Study on Fabrication and Gas Separation of SWNTs/PANI Composite
Membranes

Biwei Qiu, Zhoujing Li, Xia Wang”
School of Material Science and Engineering, University of Shanghai for Science and Technology, Jungong Road, Shanghai,
200093

Carbon nanotubes (CNTs) possess excellent mechanical strength, chemical stability and atomically smooth
interiors. As filtrating channels, the adsorption and friction can be greatly minimized when the gases pass through
so that SWNTs/polymer composite membranes have good prospects for gas transport and selective separation. In
this work, SWNTs/PANI composite membranes were prepared by a filtration-electric synergy method. The SWNTs
tends to align vertically by shear force formed by filtration as well as dielectric electrophoresis effect under the
electric field. To improve the dispersion and verticality of SWNTs in composite membranes, chemical
functionalization of SWNTSs was recognized by a mixing acid with concentrated nitric acid and sulfuric acid. The
distinct functionality of SWNTSs (grafted with carboxyl and hydroxyl groups) were obtained with different polarity.
With increasing polarity of SWNTSs, the electrical field induced translational motion of polar SWNTs along the field
direction and the SWNTs/PANI composite membrane exhibited a better performance on gas separation and
selectivity.

*Email: wangxia@usst.edu.cn
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Fig. 1 Calculated backbone stretch distribution Fig. 2 Evolution of stress relaxation with time
of the extrusion flow for S-MDCPP model. along the extrusion free surface.
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[1] Wang, W.; Li, X. K.; Han, X. H. J. Non-Newtonian Fluid Mech. 2010, 165(21-22): 1480.
Two timescale linking the stress relaxation behaviors of polymer melts in the
extrusion flow

Wang Weit?"
1 Key Laboratory of Rubber-plastics, Ministry of Education, Qingdao University of Science & Technology, Qingdao, 266042

2 State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian, 116024

The complex rheological behavior of polymer melts in the extrusion flow is calculated by using the DEVSS/SU
method within the frame of pressure stabilized iterative fractional algorithm. The stretch distributions of backbone
induced by the external force are predicted. It is significant that a method to link the macroscopic extrusion flow
time with the stretch relaxation time of mesoscopic macromolecules is proposed, so as to deeply understand and
quantitatively describe the extensional flow and rheological behaviors of branched polymer melts.
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Figure 1. Viscoelastic behaviors determined at 180 °C for PLA/PBS blends. Frequency dependency of (A) dynamic storage modulus
(G"), (B) dynamic loss modulus (G™"), (C) loss tangent (tan ) and (D) complex viscocity () for (a) pure PLA, (b) PLA/PBS (90/10),
(c) PLA/PBS (80/20), (d) PLA/PBS (60/40), PLA/PBS (5/50) and PLA/PBS (40/60) blend samples.
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A RREW S EORS (HPDLCs) TE3DEIR. 15 BAF-ME . ZaPith. RS HIROLE S
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784/BPOY: T KAK R A AL 5 KFHEE A (photoinitibitor) *“XfHPDLCsYaE-&3h 1% 506
[ A0 AR AT 9 BRI . RO 51 R B SRR Y A AR AT N RS R A, B3 T HPDLCs
AR B ARRE, SEEL 7 ARAR T 3Dt UG A7 il . TEUE3EA B, BFF0 T SO SR, ZnS
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(1) Natarajan, L. V.; Brown, D. P.; Wofford, J. M.; Tondiglia, V. P.; Sutherland, R. L.; Lloyd, P. F.; Bunning, T. J. Polymer 2006, 47:
4411.

(2) Peng, H.Y;; Chen, G. N.; Ni, M. L.; Yan, Y.; Zhuang, J. Q.; Roy, V. A. L.; Li, R. K. Y.; Xie, X. L. Polym. Chem. 2015, 6: 8259.
(3) Ni, M. L.; Peng, H.Y,; Liao, Y. G.; Yang, Z. F.; Xue, Z. G.; Xie, X. L. Macromolecules 2015, 48: 2958.

(4) Peng, H.Y.; Bi,S. G.; Ni, M. L.; Xie, X. L.; Liao, Y. G.; Zhou, X. P.; Xue, Z. G.; Zhu, J. T.; Wei, Y.; Bowman, C. N.; Mai, Y.-W.
J. Am. Chem. Soc. 2014, 136: 8855.

Photorheology of holographic polymer dispersed liquid crystals

Guannan Chen, Mingli Ni, Haiyan Peng", Yonggui Liao, Xiaolin Xie"

Key Laboratory for Material Chemistry of Energy Conversion and Storage, Ministry of Education, School of Chemistry and
Chemical Engineering, Huazhong University of Science and Technology, Wuhan, 430074

Holographic polymer dispersed liquid crystals (HPDLCs) are of immense utility in a myriad of high-tech areas,
such as 3D display, data storage, anti-counterfeiting, sensors and mirrorless tunable lasers. Since the HPDLC
formation is highly dependent on the LCs diffusion, LCs nucleation, and photopolymerization gelation during
holographic recording, it is extremely critical to optimize its photorheology. Herein, the effects of traditional
Irgacure 784/BPO photoinitiating system and novel photoinitibitor on the photopolymerization kinetics and
photorheology were systematically investigated and compared. Results show that the photoinitibitor exhibits good
control capability over the photorheology, thus leads to greatly improved phase separation in HPDLCs, as well as
the successful reconstitution of visually identifiable colored 3D images to the naked-eye. Furthermore, the
influences of hyperbranched monomer, ZnS nanoparticles, POSS and other components on the photorheology in
HPDLCs were also studied.

*[H K HARE R G E ST E  (51433002) RIFFAEML4S (51503045) BN,
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Molecular Picture of Effective Local Concentration in Miscible Polymer Blends

Chen-Yang Liu”
Institute of Chemistry, the Chinese Academy of Sciences, Beijing, 100190

For polymer solutions and miscible blends, we introduced the correlation length and the overlap concentration as
the boundary conditions to estimate the effective local concentration. Moreover, the polymer species-dependence
and the blend partner-dependence of the self-concentration in miscible blends can be understood from details of the
local packing (molecular properties related to chain dimensions) inside the Kuhn length IK"3. The
temperature-dependence of the effective concentration and concentration fluctuations are controlled by the
Flory-Huggins interaction parameter. A complete molecular picture of the effective local concentration is presented
herein.

*Email: liucy@iccas.ac.cn
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KEETE 100nm 2 JUANHCK ROERIR d A,  TEGNKIG SR A kL5 ThEE A RS B 28 AN E Y.
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[1] Habibi Y.; Lucia L A.; Rojas O J. Chem. Rev. 2011, 110: 3479.

[2] Boluk Y.; Lahiji R.; Zhao L.; McDermott. M T. Colloids Surf. A. 2011, 377: 297.
[3] Simha R. J. Phys. Chem. 1940, 44: 25.

Characterization of cellulose nanocrystal morphology by rheology method

Qiang Wu®%*, Xiuwen Li!, Jingfang Wang?
1 College of Engineering, Zhejiang Agricultural & Forestry University, Lin’an Zhejiang, 311300;
2 Key laboratory of wood science and technology, Lin’an, Zhejiang, 311300;
Abstract: The objective of this study is to use rheology as a simple method for cellulose nano-crystal (CNC)
morphology characterization. In order to give accurate CNC morphology, the influence of NaCl concentrations on
the stability, effective diameter and rheological behavior were investigated by dynamic light scattering and
Ubbelohde viscometer. With NaCl concentration increasing, the stability of CNC suspensions decreased, while the
effective diameter and intrinsic viscosity first decreased and then increased. This phenomenon was attributed to
screening effect of double electric layers on CNC at lower NaCl content, and promoting CNC aggregation at higher
NaCl content. CNC aspect ratio calculated by Simha model was very close to that of TEM statistical results, which
indicated that the rheological method is a viable method for CNC aspect ratio characterization.

*Email: wugiang@zafu.edu.cn

14


mailto:wuqiang@zafu.edu.cn

REMESREMNERRS R

TR

'ZRARBABARSERAR, EESTEEXEHKIEK 255, 201814,

TELRRG LM &2 H AR 24t &t Al A0, o s gREEAT b A B A Rk
DA, fELRERIE R 2, FEABMER, g, R, LS, mE
X AR R N T AN A o MRS RIS 22 1 AR BE HH A, X AE A BE I & 1)
J7iE IARIIRAR S R BHAT 1 o0 br, et TN AR IRAR I B T 5

Fig. 1 Shear Rate — Shear Stress Rheology Model
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Process rheology solution for polymer

XiaoJiong Ding?, XiaoJiong Ding""

1SunWilen Engineering Technology Co., Ltd, No.25 CaoLianZhi Rd, JiaDing District, Shanghai, P.R.C., 201814

Online viscosity measurements are used in petroleum, chemical, food, electronic and paper. Online viscosity
measurement method is different. There is capillary, rotary, vibration, bib type, etc., and the measurement of the
object also each are not identical, fluid rheological properties also each are not identical, applications are also
different. This article from the rheological view and online viscosity measurement method, fluid rheological types
and discussed different online viscosity measurement methods, characteristics and application of some common
industry applications concluded, and the measurement of the online viscosity of some common problems on
rheological analysis, and proposes on-line rheology measurement of the processing method.

Key words: online viscosity; ; rheology; non-Newtonian liquid; process rheology
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Fig. 1 Zero-field shear viscosity (left) and electric field-induced electrorheological efficiency vs. shear rate for the suspensions of
original CTs, oxidized CTs, and silicone-grafted CTs (T = 23 °C, ¢ = 10 vol%).
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[1] Yin, J. B., Wang, X. X.; Zhao, X. P., Nanotechnology, 2015, 26: 065704
[2]LiY. Z.; Guan, Y. Q.; Liu, Y.; Yin, J. B.; Zhao X. P., Nanotechnology, 2016, 27: 195702

Nano electrorheological fluid of silicone-decorated carbonaceous nanoparticles

Jianbo Yin
Smart Materials Lab, Department of Applied Physics, Northwestern Polytechnical University, Xi’an, 710072
We report nano electrorheological fluids based on silicone-decorated one-dimensional carbonaceous nanotubes
and two-dimensional graphene oxide nanosheets, which exhibits excellent dispersion stability and enhanced

electrorheological effect under electric fields. These characters make the nano electrorheological fluids possess
potential use in the MEMs filed.
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[1] P. Hofer, A. Lion, J. Mech. Phys. Solids, 57, 500 (2009).
[2] Y. N. Pandey, G. J. Papakonstantopoulos, M. Doxastakis, Macromolecules, 46, 5097 (2013).
[3] M. Klippel, J. Schramm, Macromole. Theory Simul., 9, 742 (2000).

Rheology of Particle-filled Polymeric Complex Systems

Qiang Zheng*
Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027, China

Filled polymers exhibit a diverse range of rheological properties, varying from simple viscous fluids to highly
elastic solids with increasing filler volume fraction ¢. The effect of filling on rheology is well-known in the range
of small ¢ where the reinforcement could be attributed to hydrodynamic effects caused by the solid inclusions in
the melt stream. For high ¢ where direct particle contacts dominate the deformation, a straightforward solution of
hydrodynamic equations is difficult and theoretical models based on the realistic structural ideas are still missing so
far. The cause for the liquid-like to solid-like transition at the low-frequency zone is also still not clear. We will
show, however, the so-called liquid-like and solid-like behaviors share the common mechanism, in the framework
of a proposed “two phase model” applied to linear dynamic rheology of polymer melts filled with a wide range of
nanosized fillers.
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Fig. 1 Deformation and recovery at different stress ramp-up Fig. 2 Evolutions of the shear strain and energy dissipation of

loading rate for Daging crude oil at 32 °C. Daging crude oil upon stress ramping at 32 C.
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[1] Mendes R.; Vinay G.; Ovarlez G.; Coussot P. J. Rheol. 2015, 59(3): 703.
[2] P. de Souza Mendes; R. Thompson. J. Non-Newtonian Fluid Mech. 2012, 187, 8.

Time-Dependent Viscoelastic and Yielding Behavior of Waxy Crude oils

Hongfei Liu, Jinjun Zhang*, and Hongying L.i
China University of Petroleum-Beijing, 18 Fuxue Road, Changping, Beijing China, 102249

To understand the viscoelastic and yielding behavior of waxy crude oils has always been a critical concern in the
flow assurance of petroleum pipelines. However, present studies are mainly focused on the phenomenological
description, lacking the exposure of mechanical mechanism. In this study, the time-dependent yielding process was
investigated by extensive rheological techniques. The experiment of stress ramp loading and its recovery showed
that a lower stress loading rate leads to a higher residual strain, implying that the longer the time scale is, the more
elasticity of the oil loses. The expression of critical yield strain was introduced to characterise structure failure and
the fracture ductility can be evaluated by the energy dissipation derived from viscoelastic-thixotropic model. At last,
it was found that the yielding transition requires a range of mechanical parameters to describe it by LAOS tests.
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Fig. 1 Temperature dependence of a-relaxation and o'-relaxation time in polymer-grafted nanoparticle filled composites
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Segmental Dynamics of Polymer-grafted Nanoparticle Composites

Yu Lin, Langping Liu, Guozhang Wu"
Shanghai Key Laboratory of Advanced Polymeric Materials, School of Materials Science and Engineering, East China
University of Science and Technology, Shanghai 200237, China

Polystyrene-grafted silica nanoparticles (SiO2-PS) with different grafted chain length and grafting density were
prepared via miniemulsion polymerization. The spatial distribution of grafted nanoparticles (NPs) in PS and
poly(methyl methacrylate) (PMMA) matrices were investigated by morphology observation. More interestingly, we
probed the enhanced mobility of interfacial layer (a'-relaxation) in grafted NP filled composites. In addition, it was
unexpected that the o'-relaxation time increased with increasing temperature in the vicinity of glass transition
temperature (Tg) of polymer matrix. Such an anomalous temperature dependence behavior can be attributed to the
influence exerted by the slower a-relaxation dynamics.
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Thermodynamics of Strain-induced Polymer Crystallization in Multi-component

Systems

Wenbing Hu, Liyun Zha
State Key Lab of Coordination Chemistry, School of Chemistry and Chemical Engineering, Nanjing University, 210093

Nanjing, China

Strain-induced polymer crystallization is influenced by the coexisting other components. We
combined Flory’s thermodynamic theory on the melting point depression of solution polymers and
Flory’s thermodynamic theory on the melting point up-raising of stretched polymers, to predict the
dependence of the melting point of stretched solution polymers on the temperature, the concentration
and the solvent quality. The results were verified by the onset strains of crystallization observed in
our dynamic Monte Carlo simulations of strain-induced polymer crystallization in solutions.
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Fluidization of LiF Powers with additive Particles

Wei Xia, Xiushan Yang, Xingjian Kong'”
1.College of Chemical Engineering, Sichuan University, Chengdu 610065

Abstract: LiPF6 is the most widely used in lithium battery electrolyte which can be prepared by the reaction of
LiF by PF5. Experiment investigation on the fluidization characteristic of LiF powders by adding barite sands was
conducted in the self-build fluidized bed equipment.. Pressure fall-off curve of increasing flow rate and decreasing
flow rate achieved a good coincidence with this additive proportion. With the same addition, the particle size is the
smaller, and the minimum fluidization velocity of binary mixture system is smaller; At the same particle size, the
amount is larger,and the minimum fluidization velocity is smaller. Aggregating mechanism of LiF powders was
analyzed on the basis of experimental research. And agglomeration sizes of LiF powders were calculated by
Zhou-Li model. Calculation results revealed that fluidized agglomeration sizes of LiF powders were much smaller
after adding barite sands.\erified by R - Z equation, the addition of barite particles improves the fluidization quality
of LiF powers.
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Tough Physical Hydrogels Based on Metal-Ligand Coordination

Si Yu Zheng, Zi Liang Wu*, Qiang Zheng*

MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Department of Polymer Science and Engineering,

Zhejiang University, Hangzhou, 310027, China

In the past decades, intense efforts have been devoted to fabricate hydrogels with improved mechanical properties
via the design of network structure and mechanism of energy dissipation. However, it is still a challenge to develop
hydrogels that achieve combination of good mechanical properties along with processability. Herein, we report
meta-coordination mediated physical hydrogels with high toughness, processability, self-recovery, self-healing, and
shape memory properties. The metal-ligand coordination, which can reversibly break and re-form in specific
condition, is chosen as the physical cross-links. These physical hydrogels show remarkable mechanical
performanes; the breaking strain and stress reach 800% and 6 MPa, which are comparable to those of other tough
gels. The dynamic nature of metal-coordination bonds also renders the gels with good processibility, self-healing,
and shape memory properties. We believe these mechanically tough and functionally versatile gels will find
applications in soft actuator, tissue engineering, etc.
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Hnstitute of Polymer Materials, Department of Materials Science, University Erlangen-Nuremberg, Martensstrasse 7,
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[1] Xiaogiong Hao, Joachim Kaschta, Xianhu Liu, Yamin Pan, Dirk W. Schubert. Polymer, 2016, 82(15): 57-65
[2] Xiaogiong Hao, Joachim Kaschta, Xianhu Liu, Dirk W. Schubert. Polymer, 2015, 80(2): 38-45

Intermolecular cooperativity and entanglement network in a miscible PLA/PMMA

blend in the presence of nanosilica

Xiaogiong Hao'", Joachim Kaschta !, Dirk W. Schubert!, Demei Yu?
Hnstitute of Polymer Materials, Martensstrasse 7, D-91058 Erlangen, Germany
2Department of Applied Chemistry, Xi'an Jiaotong University, Xi‘an, 710049

The effects of nanosilica on the thermo-mechanical and rheological properties of PLA/PMMA 50/50 blends were
investigated. It is found that the incorporation of nanosilica does not only increase the glass transition temperature
but also extend the broadness of glass transition, attributing to local nanoscale heterogeneities in the miscible
blends induced by the self-concentration of the components. According to the results of SEM and rheological
measurements, it was proposed that PLA molecules were selectively adsorbed on the surface of nanosilica, and the
preferential adsorption of PLA changed the blend composition in the “crater” structure and the bulk matrix. The
phase separation temperature of the filled PLA/PMMA blends was also improved by the incorporation of nanosilica,
implying a potential role of nanosilica in improving the phase stability of PLA/PMMA blends. In addition,
nanosilica could increase the viscoelasticity and entanglement density of PLA/PMMA blends.

*Email: xiaogiong.hao@163.com
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[1] Lei, Y.; Han, S.; Zhang, J. Energy & Fuels. 2014, 28(4): 1065.
[2] Alcazar-Vara L. A.; Garcia-Martinez J. A.; Buenrostro-Gonzalez E. Fuel. 2012, 93(1): 200.

Effect of Asphaltenes of Different Polarity on Gelation Property of Waxy Oil

Yuzhuo Li, Shanpeng Han, and Jinjun Zhang*
National Engineering Laboratory for Pipeline Safety/Beijing Key Laboratory of Urban Qil and Gas Distribution Technology,
China University of Petroleum-Beijing 18 Fuxue Road, Changping, Beijing China, 102249
Asphaltene is an important component influencing the rheological properties of waxy crude oil. Generally, the
asphaltenes were defined as a solution class that precipitate in heptanes but dissolves in toluene. The changes in
polarity for the various components of asphaltene were not highlight in this definition. In this study, four kinds of
asphaltenes of gradually decreasing polarity (Fss7~ Fosi75+ Fooiso~  Fiom0) Were separated from Venezuelan vacuum
residue asphaltene using the solvent made of dichloromethane and n-pentane at four different volume ratios. The
model oils with 10wt% paraffin and 0.2wt% asphaltenes of different polarity were prepared for gelation
measurements. The results indicated that the addition of asphaltenes can depress the gelation temperature (Tgel) Of
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model oil. From particle size distribution, the asphaltenes with lower polarity was better dispersed in model oil,
resulting in more effective gelation temperature decreasing.

*Email: zhangjj@cup.edu.cn
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Fig. 1 Schematic diagrams of stereocomplex crystallite (Sc) structure in (a) PLLA/PDLA blends where some Scs may be bridged by

polymer chains at high PDLA concentrations and (b) PLLA/CNT-g-PDLA mixtures where Sc forms along the CNT networks.
KR SLME AR BRI gURRE: SHEM%
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[1] Peng, G.; Qiu, F.; Ginzburg, V.; Jasnow, D.; Balazs, A. Science 2000, 288, 1802.
[2] Kumar, S.; Jouault, N.; Benicewicz, B.; Neely, T. Macromolecules 2013, 46, 3199.

Forming CNT-Guided Stereocomplex Networks in Polylactide-Based
Nanocomposites

Dongge Zhang, Xing Liu, Guozhang Wu"
School of Materials Science and Engineering, East China University of Science and Technology, 130 Meilong Road, Shanghai
200237

The self-networking structure of poly(D-lactide)-grafted carbon nanotubes (CNT-g-PDLA) in poly(L-lactide)
(PLLA) matrix was investigated. Specific interactions between enantiomeric pairs not only promoted CNT
dispersion, but also contributed to the regular phase-separation-like CNT self-networking. Furthermore, the grafted
PDLA chains preferably formed stable stereocomplex crystallites with the PLLA matrix, and the CNT
self-networking resulted in the self-assembly of 3D continuous stereocomplex scaffold. It was demonstrated that
the CNT-guided stereocomplex network endows polylactide-based nanocomposites with significantly improved
mechanical strength, heat-resistance, and electrical conductivity at low CNT concentrations.

*Email: wgz@ecust.edu.cn
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APPLICATION OF RHEOLASER ON SOFT MATERIAL RHEOLOGICAL
Microrheology consists of studying the displacement of microparticles [1]. The displacement is directly related to
the viscoelastic properties of a sample. The faster a particles moves, the lower is the sample’s viscosity and the
wider it moves the lower is the sample’s elasticity. To study the particles’ displacement, several techniques can be
applied, such as particle tracking, dynamic light scattering or multiple light scattering. This work will present a
specific technique called Diffusing Wave Spectroscopy (DWS) [1,2,3], in which backscattered light of a coherent
LASER is analyzed with a temporal resolution. The backscattered light gives rise to interferential images, so called
speckles images, which are detected by a CCD camera. These images change in time due to the Brownian motion
of the particles that scatter the light. DWS principle can be applied for bulk and film analyses. Classic DWS
microrheology is applied on systems in equilibrium to study the viscoelastic

SE R

[1] DA Witz et al., in Dynamic Light Scattering, W. Brown (Ed.) (Oxford Univ. Press, New York (1993), Chap. 16.
[2] C. Himawan et al., Advances in Colloid and Interface Sciences 2006, 122, 3.
*Email: Shawn.han@LDSchina.com.cn
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[1] Davidson M R, Nguyen Q D, Chang C, et al. J. Non-Newton. Fluid Mech. 2004, 123: 269-280.
[2] Negrao C, Franco AT, Rocha L. J. Non-Newton. Fluid Mech. 2011, 166:1369-1381.

[3] A. Bejan, Convection Heat Transfer, 4rd ed.. John Wiley & Sons, 2013.

Effect of quasi-steady assumption on numerical study of start-up flows of weakly
compressible Herschel-Bulkley fluid in pipelines

Youguan Bao, Jinjun Zhang”
National Engineering Laboratory for Pipeline Safety, China University of Petroleum-Beijing, Beijing, 102249

In the numerical studies of start-up flows of viscoplastic fluids in pipelines, quasi-steady assumption is widely
introduced into governing equations to capture the radial position of yield surface. However, there are few studies
on the application condition of quasi-steady assumption in existing literatures. In the present work, for the start-up
flows of weakly compressible Herschel-Bulkley fluid in pipelines, we define a dimensionless number UT. The
numerical studies show that the applicability of quasi-steady assumption depends on and only on the value of UT.
With the decreasing of UT, the effect of quasi-steady assumption on simulation results decreases. If UT < 0.065, the
effect of quasi-steady assumption on simulation results is small; conversely, quasi-steady assumption leads to
shorter computed time for the outlet to start to flow, and more drastic computed transient processes of velocities
and pressure.

*Email: zhangjj@cup.edu.cn
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Fig. 1 Schematic diagram of an equivalent A200 nanoparticle of 6.8 nm in radius covered by an inner glassy layer of 1.0 nmin

thickness from TMDSC and an outer absorption layer of 1.6 nm from rheology tests
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[1] Ruggerone, R.; Geiser, V.; Dalle Vacche, S.; Leterrier, Y. Macromolecules. 2010, 43: 10490.
[2] Medalia, A. 1. J Colloid Interface Sci. 1970, 32: 115.

A Study on Multilayer Microstructure of Nanosilica filled Carboxylated
Styrene-Butadiene Rubber

Ruiguan Yang, Yihu Song”, Qiang Zheng
Department of Polymer Science and Engineering, Zhejiang University, Zheda Road 38, Hangzhou, 310027

Carboxylated styrene-butadiene rubber/nanosilica (XSBR/A200) composites have been prepared by absorption
mixing method (0~300 phr) and latex mixing plus extra open-milling method (0~60 phr). Temperature modulated
differential scanning calorimetry (TMDSC) was used to investigate glass-transition behavior of the composites
prepared by both methods while dynamic mechanical tests were carried out to investigate the reinforcement of the
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compounds prepared by the latex mixing plus extra open-milling methods. TMDSC results show that the content of
the glassy layer immobilized in the close vicinity of A200 nanoparticles increases proportionally with silica loading
regardless of mixing methods. Comparision between TMDSC and rheology results indicates that there exists an
outer absorption layer besides the glassy layer in compounds. The glassy layer corresponds to the XBSR fraction
surrounding nanosilica that does not undergo glass transtion. On the other hand, the outer layer is able to undergo
glass transition together with the bulky rubber phase but it behaves rigid at high frequencies. Both these two layers
contribute to the reinforcement effect. Assuming equivalent A200 spheres of 6.8 nm in radius, equivalent
thicknesses of the glassy and outer layers are estimated as 1.0 nm and 1.6 nm, respectively.

*Email: s_yh0411@zju.edu.cn
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[1] Zhang, L. H.; Brostowitz, N. R.; Cavicchi, K. A.; Weiss, R. A. Macromol React Eng 2014, 8
[2] Eisenberg, A.; Kim, J.-S., Introduction to lonomers. Wiley: New York, 1998.

Boundaries for lonomer as Reversible Gel

Quan Chen*", Zhijie Zhang, Chang Liu
State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry, Chinese Academy of
Sciences, Changchun 130022, People’s Republic of China
A random ionomer has ionic groups randomly attached to the polymer backbone. Since Dupont commercialized the
first random ionomer under the trade name Surlyn in 1964, the structure and dynamics of random ionomers have
been subjected to extensive researches.> 2 Nevertheless, two basic questions have yet to be better understood in
respect to ionomer as physical gel: (1) How is the gel formed at low ion content and (2) how does the gel behavior
change at high ion content? In our recent studies, we found that (1) the gel point is close to ~ one ion per chain on
average and (2) the rubbery and glassy moduli merge at ~ one sticker per Kuhn segment.

*Email: gchen@ciac.ac.cn
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[1] Fernandes, N. J.; Wallin, T. J.; Vaia, R. A.; Koerner, H.; Giannelis, E. P. Chem. Mater. 2014, 26 (1): 84.
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Tuning of lonic Interaction and Rheological Properties of SiO.-based
Nanoscale lonic Materials

Baoging Zhang"”, Yangjian Liu', Yingbo Ruan!, Chen-Yang Liu®"
L CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Zhongguancun North
First Street 2, Beijing, 100190

Nanoscale ionic materials (NIMs) are novel organic-inorganic hybrid materials consisting of multi-charged
inorganic nanocore that is electrostatically coupled by oppositely charged organic canopy [1]. NIMs can show good
fluidity even in the absence of aqueous/organic solvent as they possess some characteristics similar to those of ionic
liquids [2, 3]. In this study, the sulfonated SiO, nanoparticles were used as the nanocore to prepare three kinds of
SiO;-based NIMs with different ionic interaction strengths between their constituents via acid—base reaction with
the low molecular-weight PEO-PPO block copolymers of tertiary amine type, primary amine type or
bi-amino-terminated. The structural variations of block copolymers had dramatic influences on the rheological
properties of resulted SiO,-based NIMs. For the materials with the same solid contents, their dynamic shear moduli
and viscosities could exhibit several order-of-magnitude difference. Moreover, they showed altered behaviors under
the shear of large dynamic strain.

E & HRREHE AT (51103162) HI#Dh
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Fig. 1 The relationship between tan & and HDPE-gJMMAH r‘snnr‘qpfrafnn fr nylon1212/HDPE/HDPE-g-MAH blends at 200°C.
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Study on the Relationship between Rheological Characterization and Mechanical
Properties of Nylon1212/PE/PE-g-MAH Blends

Wanjie Wang™, Jinming Wei?, Yanxia Cao?, Jingwu Wang?

1School of Material Science and Engineering, University of Zhengzhou, No0.100 Kexuedadao, Zhengzhou, 450001

HDPE-g-MAH and LLDPE-g-MAH as compatibilizers had been blended with nylon 1212 and polyethylene and
prepared nylon 1212/PE/PE-g-MAH blends. The rheological characterization, mechanical properties and
morphologies of blends had been investigated. Two compatibilizers can improve the compatibility of nylon1212/PE
blends, and increase greatly the toughness of blends. The highest impact strength of blends attained to 92.09 kJ/m2.
Both of the blends exhibited obvious “gel points” in the test range, and the impact strength of blends corresponding
to gel point were significantly greater than the near point. These results indicated the “gel points” acquired from the
dynamic rheological data and the “super-toughness points”of the blends had a corresponding relationship. Thus,
just by simple composition designs and a small amount of samples, the super-toughness point could be
conveniently determined by the dynamic rheological measurements.
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Effect of Nanoparticles on the Kinetics and Mechanism of Viscoelastic Phase

Separation for PS/PVME Blend
Qi Chen, Min Zuo", Qiang Zheng
Department of Polymer Science and Engineering, Zhejiang University, Hangzhou, 310027

The incorporation of nanoparticles into polymer blends may improve their mechanical properties and endow the
materials new functions, as well as control the morphology and phase separation behavior of blend matrix
effectively. Polystyrene/poly(vinyl methyl ether)(PS/PVME) blend is the most well studied polymer mixtures as
regards phase separation and dynamic heterogeneous due to its negligible contribution to dielectric loss for PS
molecular motion. We investigated the evolution of PVME relaxation by dielectric spectrum of the blends and
nanocomposites after being annealed for different time above the phase separation temperature and then attained
the influence of nanoparticles on the composition variation of blend matrix during phase separation.
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Rheological characterization of thermoplastic polyurethane elastomer

Yanbo Zhu, Miao Du”, Yihu Song, Qiang Zheng
Department of Polymer Science and Engineering, Zhejiang University, Hangzhou, 310027

Thermoplastic polyurethane elastomer (TPUE) are prepared by poly-caprolactone glycol (PCL),
diphenylmethane-4,4'-diisocyanate (4,4-MDI) and 1,4-butanediol (1,4-BDO).The hard segments of TPUE form
hard microdomains which play the role of physical crosslink. The rheological dates of frequency and time test show
that the storage modulus (G) have a increasement with increasing time. The G' increases during repeating
frequency sweep and the increasement of G' have a peak with the increasing temperature which approach to melt
point measured by DSC. The paltform at low frequency disappears when temperature over melt point. When we
decrease the content of hard segment in TPUE, the incresement of G' weaken. It is related to temperature and
content of hard segments. The crystallization of hard segments cause this rheological phonomenon.
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Preparation of Tough Polyion Complex Hydrogels and Their Processibility
Fengbo Zhu?!, Zi Liang Wu?", Jin Qian", Qiang Zheng?

IMOE Key Laboratory of Macromolecular Synthesis and Functionalization, Department of Polymer Science and Engineering,
Zhejiang University, Hangzhou, 310027, China;
2 Soft Matter Research Center, Key Laboratory of Soft Machines and Smart Devices of Zhejiang Province, Department of

Engineering Mechanics, Zhejiang University, Hangzhou, Zhejiang 310027, China.

Tough hydrogels have attracted have received increasing attentions due to its excellent mechanical properties.
However, tough hydrogels often have poor processibility, which greatly limits its practical applications. We
introduced here processing a tough hydrogel, which is completely crosslinked by ionic bonds. This polyionic
complex (PIC) hydrogel possesses excellent mechanical properties, with tensile fracture stress, fracture strain and
tearing fracture energy being 3.7 MPa, 700% and 8000 J/m?, respectively. Moreover, the strength of the ionic bonds
can be effectively tuned by saline solution with selected concentration, making it possible to process this hydrogel
by normal processing methods like compression moulding or extruding. This PIC hydrogel also exhibits
stimuli-triggered healing properties owning to the dynamic and reversible nature of the ionic bonds. This study
should promote the applications of tough PIC gels in structural elements of soft actuators and artificial organs.
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Fig. 1 Relationship between NIIS of nylon1212/POE/POE-g-MAH blends and POE-g-MAH concentration.
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Study on the Relationship between Mechanical Property and Rheological
Characterization of PA1212/POE/POE-g-MAH Blends

Pan Wei', Wanjie Wang'", Yanxia Cao!, Jingwu Wang?
!College of Materials Science and Engineering, Zhengzhou University, No. 100 Science Avenue, Zhengzhou, 450001

We had prepared PA1212/POE/POE-g-MAH blends by reactive blending and investigated their mechanical
properties and rheological behavior. The rheological curves of blends shows an obvious “gel point”, the blend
(80/13/7) corresponding to the gel point has higher notched izod impact strength than those of other blends. The
results indicated the “gel points” acquired from the dynamic rheological data and the “super-toughness points”of
the blends have a corresponding relationship. Thus, just by simple composition designs and a small amount of
samples, the super-toughness point could be conveniently determined by the dynamic rheological measurements.
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Fig. 1 LSCM image of rubber filled with the fluorescein modified LDH microsheets at the loadings of 10 wt%.
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Revealing the three-dimensional filler structure in rubber matrix based on a
fluorescein modified layered double hydroxide

Wei Yang Lv, Miao du®, Qiang Zheng

MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Department of Polymer Science and Engineering,
Zhejiang University, Hangzhou, 310027, China

Payne effect with the general concept that comes from the filler agglomeration-deagglomeration, is an
important window to study the dynamic behavior of filled rubber materials. It is a fundamental challenge to
characterize the filler structure under different strains due to the low resolution of optical microscope and the
limited operating environment of electron microscope. In this work, fluorescein modified layered double
hydroxides were uniformly introduced into the rubber matrix through solution blending method, and laser scanning
confocal microscopy (LSCM) was employed to monitor the filler structure under different strains. Based on the
results including transmission electron microscope, rheometer and differential scanning calorimetry, the primary
mechanism for Payne effect in this system is mainly associated with the entanglement network in rubber matrix,
and LDH microsheets could enhance the Payne effect.
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Fig 1. The SEM images and sketches of interface between the CIP and matrix of MRE samples.
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Fig 2. Field dependences of the modulus for MRE under different rate of magnetic field change.
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Material Preparation and Characterization of novel Magnetorheological
Elastomers

Author (Miao Yu) !, Song Qit, Mi Zhu?, Corresponding Author (Yu) **
ILaboratory for Optoelectronic Technology and Systems of Ministry of Education, College of Optoelectronic Engineering,

Chonggqing University, Chongging, China 400044;

Magnetorheological elastomers (MRES) are well-known smart particle reinforced elastomer, which consisting of
micronized magnetic particles suspended in an elastic matrix. MRE has excellent magnetic-control mechanical
properties, and it brought broad prospects of application in the fields of noise reduction, vibration attenuation and
smart sensing. This paper mainly introduced the material researches of MRE which focus on the improvement of
matrix, interface and magnetic-particle. In the study of the matrix, we prepared a MRE based on polyurethane
lepoxy interpenetrating network structure matrix, and the damping and mechanical properties of this MRE were
improved. In interface research, Fe nano-flakes coated carbonyl iron particles were prepared to improve the
damping property and magnetorheological effect. For the magnetic-particle, we replaced the soft magnetism
particles by NdFeB particles. The novel MRE was showed a bi-directional magnetic-control modulus. The MRE
with high damping, high strength and bi-directional magnetic-control modulus would offer promising advantages in
seismologic application.
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47


mailto:yumiao@cqu.edu.cn

AR LA R R AL R R F W5

TNE, FXE
FETWAY, WREHEDKERAEH?B01S

W 7K BB D — T Bl L B I, )32 RS FH B o S 1= 2435 4008 o A B () P B e 4K £ il
R THERIR ST INEL B 3 = 2l (random coils-triple helices) FIHEAS, RN KALE
—ERERE BB BB TR RIS AR SCR G T T 3R R 2R SR X SRS ) B
FAY il 5 DA S B Rt 3 (R S o 465 SRR BAE AR [F) BRIR FE I 254, SRS V0Bt A T AR A 1
E#iE1E CrCls>CaCly>NaCl, M Btk fifi e & A BB A 5540, B BEER A0 iR
b8 NaCl IR FEIG NS TH = 5 FEAK (B 1)y teAh, 2T Hofmeister 20, 8¢ 1 AN [E] B 1-%f
A JR A L R AL P DA R I AR P R ) sl o i B IAEE A, BB TR E AR T 5K
BT IR AR LA FLEE, SEIL S AR 0R R rp SR v R B I S5 A R4, 9 B A AR I $2
AN ER IR R,

BRI FEEEARIT; YRR RhRbE

2R

[1] Grosberg, A.Y.; Nguyen, T. T.; Shklovskii, B. I. Rev. Mod. Phys. 2002, 74, 329-345

[2] Antila, H. S.; Sammalkorpi, M. J. Phys. Chem. B. 2014, 118, 3226-3234

1804 —e—1000mM
160 —4—500mM
1401 ——50mM
> —+—10mM
§ 1204 y | ——2mM
+ 1004 ¢ | —+—1mm
3
§ o
604
404
20
0 T T T T u ?
45 40 35 30 25 20 15 10 5

Temperature(°C)

Fig. 1 The temperature dependence of Raw phase of gelatin in NaCl solutions with different concentrations

The physical gelation of gelatin in salt solutions: rheology study

Congde Qiao,Tianduo Li*
Qilu University of Technology, Jinan 250353, PR China
A series of physically cross-linked gelatin networks with and without salts (NaCl, CaCl; and CrCls) were prepared.
It was found that the gelation temperature increased with an increase in valence of cations. However, the opposite
trend was observed in respect of the storage modulus of gels. Moreover, the influences of the anions on the gelation
temperature and rheological behaviors of gelatin composite gels were studied in detail.
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Microrheology on Gelation Process

Bo Fang'”, Caihe Huang?, Yongjun Lu?, Xiaohui Qiu?, Liwei Wang?, Yuting Liu?,Ming Ma?, Kejing Lit,Yuwei
He®
1Shanghai Key Laboratory of Multiphase Materials Chemical Engineering, Lab of Chemical Engineering Rheology, East
China University of Science and Technology, Shanghai, 200237
2Langfang Falial of Research Institute of Petroleum Exploration and Development, Petro China, Langfang, 065007
3LDS Technology Co. LTD., Beijing, 100101

The gelation process of fracturing thickener solution is very important for success of fracturing operations. The
microrheological properties on gel formation processes of different thickeners solutions have been studied with
optical microrheometer. The effects of concentrations of thickeners solution and crosslinking agent, temperature on
the microrheological properties (such as Elastic Index, etc.) during gelation process were investigated. The Elastic
Index (EI) curves during gelation processes for different thickeners solutions were obtained. A 4-parameter intrinsic
rheokinetics equation was applied to describe the EI curves during cross-linking gel formation process of thickeners
solutions correctly. It is proved that microrheology is useful to study the intrinsic rheokinetics of static crosslinking
process of thickener solution.
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Fig. 1 Correlation of viscosity ratio and microfibrillar morphology in the MFCs of PP/PLA
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Rheological effects on the in-situ microfibrillation during melt processing

Ke Wang'”, Zhen Li?, Qin Zhang?, Qiang Fu!
College of Polymer Science and Engineering, Sichuan University, No.24, South 1st Section, Yihuan Road, Chengdu, 610065
Recently, the microfibrillation of immiscible blends during melt processing has attracted extensive attentions in
both academic and industrial fields, due to as an effective method for mechanical reinforcement. In this
presentation, two kinds of newly developed immiscible blend were fabricated into microfiber-reinforced
composites (MFCs) successfully, in which the dispersed-phase components formed into well-defined microfibrillar
entities with high aspect ratio and micro-/nano-scale size. Many factors, such as chain architecture, interaction,
viscosity ratio, shear rate, extension degree, confinement of melt flow, are addressed systemically to access their
importances on formation of microfibrillar morphology. It is interesting to suggest that two rheological effects,
viscosity ratio and confinement of melt flow, play essential role on microfibrillar morphology. Excellent
mechanical strengthening and thermal stability were achieved in the MFCs prepared.
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50


mailto:wkestar@scu.edu.cn

/.

MO ST ERER A A M RET R

#HPR, BEW, A
hERMAY (ER) AHIREYR, WHRES, 266580

PR s 2 UG AR B h 5 i 2 PSR SR VE D o i 5 18 7 SO ) R, M TS R A2
— BT AL AR TR s SR [ SRR R 5 (ER H T 5% T M T S B R A 8 S8 0Bk S NI ARFALE T B
DITERE, BLRZM R 3R AT FUE AETR N o SCrp DAY RE A B AN & A HLES VR OS2I, DA IR
SRR 7 HN 200 AR TRV E D9 BiB, O3 A 1) 3 T S BRI R 8 0 A EAT T IR AT AT
Mg 7 IXPIFPR R AR SIHREE N IR N BY UIPERE, SO R 2 s AR B I (] A9 A2 4k, DA
SANTR] BT ZEANAN [R]R BN BRI AR 2, 1518 1 A2 H BE R RE L B3 R 0] SE 06 s L R 5 0
o] Py N T A1 BIL RS SCIRAR R BEAT 1R EE AN 34T o T UM T S IR R AR AR IR BT, X T A8 R R
TR AR BRI B+ B2

K MRS AR E iR
SE 3k
[1] % HER K BZE WA 2007 16(6):70

[21 ™57, ¥, FEE, Erar L5k 2014,65(11): 4376

Rheological Property Study of In-situ Crosslinked Acid Gel
Xu Zhongliang, Dai Caili, Zhao Mingwei*
School of Petroleum Engineering, China University of Petroleum (Huadong); Shandong Qingdao; 266580

Fracture acidizing has been used as a key way to boost production for carbonate
reservoir and sandstone reservoir. in-situ crosslinked acid gel is a new fluid developed for fracture acidizing,.The
study for it is not specific however, especially for shear properties, characteristic of crosslinking, and influence
factors. Two kinds of gel was studied, which has different crosslinking agent and same polymer solution. phenolic
emulsions and organic zirconium are different crosslinking agent, and polymer solution contains 20%(wt)HCI.
The shear properties in different Crosslinking ratio, and the changes of viscosity and viscoelastic modulus with
time was tested both of the two system. As well as the Rheological curve of under the different shear rates and
different temperature. The influence of the Crosslinking ratio, temperature, and shear rates to gel was also
investigated at the conclusion. This study is very important for the research of in-situ crosslinked acid gel.
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Rheological properties of hydrogels and emulsions of polysaccharides

Hongbin Zhang”

Advanced Rheology Institute, Department of Polymer Science and Engineering, Shanghai Jiao Tong University, 800
Dongchuan Road, Shanghai 200240

Polysaccharides are natural polymers with special structures, complex conformation and rheological properties.
A lot of polysaccharides have shown unique gelling abilities to form hydrogels with saliently rheological features,
and emulsifications with interfacial films of different viscoelasticities. Rheological method has been shown a
powerful tool to character polysaccharide hydrogels and emulsifiers. In the present work we emphasize the bulk
and interfacial rheological behavior of several typical polysaccharides.
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p. Average number density of micellar units; a,;

Crosslinking ratio after collision between micellar units; a;;
Breaking probability at any point of micelle; k: Constant .

Fig. 1 Relation between the change in rodlike micelle size with time (dR/dt) and the combined effects of shear and temperature
KPR RENETEN); Fgn, HARSTMEAL, “Xe” BlR, BHEMRER

Dynamic and Energy Analysis on the Viscosity Transitions with Increasing
Temperature under Shear for Dilute CTAC Surfactant Solutions

Na Xu?, Jinjia Wei'”, Yasuo Kawaguchi?

IState Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China
2Department of Mechanical Engineering, Faculty of Science and Technology, Tokyo University of Science, Noda, Chiba,
278-8510, Japan
ABSTRACT: Quite dilute CTAC/NaSal surfactant solution has been investigated with increasing temperature
under shear. Different shear rates induce very different assembly transitions for the same solution with same
temperature increasing rate (r). A special “two peaks” phenomenon appears under the following conditions:
concentration of 1.25-2.50 mmol/l, shear rate of 5 s and r of 0.0033-0.0333 °C/s. An equation is established to
describe the relations between the change in rodlike micelle size with time (dR/dt) and the combined effects of
shear and temperature. It can be found that either effect of shear or temperature has two aspects on dR/dt, therefore,
the micellar size actually depends on the “matching-degree” of the two effects under our experimental conditions.
Besides, the total free energy change in the surfactant solution system is analyzed to study the simultaneous effects

of shear and temperature from energy viewpoint.
Keywords: surfactant; dilute; self-assembly transition; “two peaks” phenomenon; total free energy change
*Email: jjwei@mail.xjtu.edu.cn
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Fig. 1 The relationship between tan § and PP-g-MAH concentration for nylon1212/PP-g-MAH blends at 200°C.
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[1]Wang, W.; Song, X.; Wei, J.; Cao, S.; Cao, Y.; Chen, J.; Wang, J. .Jounral of Rheology. 2015, 59: 1431.
Study on the Relationship between Mechanical Property and Rheological
Characterization of PA1212/PP-g-MAH Blends

Kun Yao!, Wanjie Wang"”, Yanxia Cao?, Jingwu Wang?!
1College of Materials Science and Engineering, Zhengzhou University,
No. 100 Science Avenue, Zhengzhou, 450001
PP-g-MAH had been prepared by melt grafting method, and blended with PA1212 to prepare PA1212 /
PP-g-MAH blends. The effect of PP-g-MAH graft ratio and concentration on the mechanical properties and
rheological behaviors had been investigated. Introduction of PP-g-MAH can improve the impact strength of
PA1212 effectively, the rheological curves for blends with different graft ratios PP-g-MAH exhibit obvious “gel
points”, and the blends corresponding to gel points show relatively higher impact strength than those of other
blends. These results indicated the “gel points” acquired from the dynamic rheological data and the
“super-toughness points”of the blends have a corresponding relationship and the super-toughness point could be
conveniently determined by the dynamic rheological measurements.
*Email: wwj@zzu.edu.cn
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Fibrous sodium alginate hydrogel

Linan Wang, Yeqiang Tan, Yanzhi Xia, Kunyan Sui*

School of Materials Science and Engineering, State Key Laboratory Clutivating Base for New Fiber Materials and Modern
Textile, Qingdao University, Qingdao 266071, China

Abstract: Alginate is a natural polyelectrolyte extracted from brown algae species and made up of a linear
copolymer of (1-4)-linked S-D-mannuronic acid (M) and a-L-guluronic acid (G) units. Sodium alginate is abundant,
widely available, highly oxygen-permeable and hemostatic, as well as biodegradable and biocompatible, so that
widely used in various fields. In the present work, the behavior of self-assembly of sodium alginate has researched
in different solvent. The mechanical properties, responsive, injection and recovery of the gel formed by
self-assembly were studied. The result shows that the fibrosis of the SA solution and the sol-gel transition induced
by the salt solution, alcohol solvent and high concentration. The formation of nanofibril in the gel was determined
by TEM and SEM, which also shows that the gel is porous. The results of dynamic rheological scanning display
high strength of the gel that can be used as an implanted hydrogel. The transformation of gel-sol with increase of
temperature, it can be used as temperature sensitive materials. Extrusion tests show that gel has excellent injection,
and has a good recovery, what can be applied to 3D printing.

Key Words: Sodium alginate, Nanofibril, Hydrogel, Rheology
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Fig. 1 Weighted relaxation spectrum for the virgin PP and modified PPs at 190°C
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Melt Branching Modification of Polypropylene and its Architecture Evolution

Le Yang!, X K Liang?, J T Weil, Q Zheng?!, Z Luo**
1College of Material and Metallurgy, Guizhou University, Huaxi District, Guiyang, 550025

Melt radical branching reaction of polypropylene (PP) initiated by peroxide has taken place in the presence of
polyfunctional monomer and radicals control agent. Long chain branching (LCB) structure was verified in the
modified PP and LCB could change the melt properties of PP obviously. Category and dosage of polyfunctional
monomer and radicals control agent could vary the chain structure of PP remarkably, which make great change in
their rheological properties. Depending on the torque-time curve, some samples with different reaction times were
chosen to analyze the reaction course and structure evolution of PP.
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Fig. 1 (a) Differential scanning calorimetry curve of c-P80; (b) rheological properties of c-P80 samples with and without TiO2
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Synthesization of Amorphous Polymer Membrane of Nano-Titanium Dioxide and
Branched Polyoxyethylene with High Strength
Yifu Huang, Zequn Xu, Minggiu Zhang, Wenhong Ruan”

Key Laboratory for Polymeric Composite and Functional Materials of Ministry of Education, Sun Yat-sen University, Guangzhou,
510275

Nowadays, Polyethylene oxide (PEO) has been widely applied for polymer electrolyte in supercapacitors,
lithium-ion batteries, fuel cells and dye-sensitized solar cell, and other related fields [ 1-2]. However, there are two
main problems as follows. Firstly, the high crystallinity of PEO can result in the weak interaction between ions and
PEO segments. Secondly, the PEO chain usually has a linear structure, so it can be dissolved in the presence of
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liquid electrolyte. Mechanical properties of dissolved PEO chains are substantially lost. To solve these problems,
we propose the use of a type of monomers (P80) which own short and branched PEO chains and also contain
reactive carbon double bond, and a crosslinking agent, a photo-initiator, and nano titanium dioxide are added.
Under UV irradiation, a branched and amorphous polymer structure containing PEO segments for preparing a novel
polymer composite polymer film is obtained with excellent mechanical properties. It is believed that the polymer
composite film has potential applications in the polymer electrolyte of electrochemical devices.
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Performance Research of an Organic Borate Cross-linker

Jia Cui', Ru-sheng Zhang® % *, Meng-yun Zhao?, Song Liu!, Suo-bing Zhang*
‘Exploration & Production Research Institute, Sinopec, Beijing, 100083

2Key laboratory for Marine Qil and Gas Exploitation, Sinopec, Beijing, 100083

Abstract: Nowadays, hydraulic fracturing is the most common method to increasing oil and gas production. The
present fracturing fluid chemistry is mainly refers to guar gum, a typical natural polysaccharide plant gum, by
cross-linking with borate salt at cis-dihydroxy site to control the rheology of the polymer solution. Due to the low
crude oil price, it is expansive to application high concentration guar gum for fracturing. To reduce the polymer
concentration and the cost of the stimulation as well, herein a novel cross-linker was syntheses from surface
modified nano silica oxide with borate ester, and analyzed by XPS and SEM. The viscosity and rheology of the
cross-linker reacted with guar solution was investigated. The results showed that, compared with the sodium
borate, the synthetic cross-linker to give better thermo-stability and shear-resistance of the cross-linked guar
solution.

Keywords Cross-link, Synthetic borate ester, Rheology performance
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Amine-promoted gelation of fumed silica/polyether system

Yihu Song*, Zhong Zheng, Qiang Zheng

Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027, China *Email:
s_yh0411@zju.edu.cn

Amine induced gelation in fumed silica filled polyether has been investigated. It is found that
introducing a trace amount of secondary/tertiary amine promotes gelation of hydrophilic silica
dispersions even at extremely low contents of silica (< 2 vol %). By MDSC, BDS, and rheology
investigations, strong evidence is found that (i) the amine-promoted gelation is due to thickening and
easy-percolation of the inner glassy layer converted from an outer uncrystallizable layer, and (ii) the
dispersion rheology could be well normalized within the framework of a two-phase model
incorporating effective volume fraction of nanoparticles plus the glassy layers. The thickening extent
of glassy layer and rheology depends on both surface chemistry of FS and amine concentration.

Keywords: fumed silica, polyether, composites, gelation, amine
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[1] Zheng Z.; Song Y.; Wang X.; Zheng Q. Journal of Rheology 2015, 59: 971-993.
[2] Aranguren, M.I.; Mora, E; Degroot, J. V.; Macosko, C. W. Journal of Rheology 1992, 36(6): 1165-1182.

Rheology of fumed silica/polydimethylsiloxane suspensions

Tingting Ma, Yihu Song*
Department of polymer Science and Engineering, Zhejiang University, Hangzhou, 310027

In this study, rheological behaviors of fumed silica filled polydimethylsiloxane suspensions were investigated
with varying molecular weight of PDMS (Mw=2~8 kg/mol), silica concentration and surface characteristics
(hydrophilic or hydrophobic). It is interesting that R974/PDMS suspensions exhibit softening-hardening-softening
response with increasing dynamic strain at frequency 1 Hz while A200/PDMS suspensions show a sustained
softening beyond the linear regime. Furthermore, the onset of softening and hardening can be normalized: the
hardening is initiated by a critical strain of 50 % and the critical strain of the second softening is 150 %. On the
other hand, the critical strain of the first softening depends on many aspects. We use the form of irreversible and
reversible network model to explain the different nonlinear rheological behaviors of these suspensions. At last, the
mechanisms involved in the generation of reinforcement and their structural evolutions during shear are thoroughly
clarified. We can draw a conclusion that the hydrodynamic influence plays a critical role in the mechanism of
reinforcement at high frequencies, while the interaction between particles matter most at low frequencies.
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Study on the similar oil based drilling fluid used polyether amine alkyl glucoside
as the main treating agent

Xigiang Si*, Zhonghua Wang
Research Institute of Drilling Engineering Technology, Zhongyuan Petroleum Engineering Limited Company, Zhongyuan
East Road No. 462, Puyang, 457001
In view of the problems of environmental protection pressure and high preparation cost for the oil based drilling
fluid, the research of NAPG similar oil based drilling fluids with the advantages of green, low cost and high
performance was carried out. Taking the NAPG produc as the main treating agent, the compatibility treatment
agents including tackifier, filtration reducing agent and plugging agent were selected out, through the construction
of drilling fluid system and formulation optimization, NAPG similar oil based drilling fluids with the advantages of
green, low cost and high performance was formed. NAPG similar oil based drilling fluid is suitable for the high
water sensitive mudstone, shale and other easy to collapse formation and shale gas horizontal well drilling
construction, which can ease the current environmental protection pressure of oil based drilling fluid, expand the
application scope of of water-based drilling fluid, and has a good prospect of popularization and application.
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Influence of salt on rheological behaviors of sodium alginate solutions

Libin Wang, Xueyu Dou, Yanzhi Xia, Yegiang Tan", Kunyan Sui”

School of Materials Science and Engineering, State Key Laboratory Clutivating Base for New Fiber Materials and Modern
Textile, Qingdao University, Qingdao 266071, China

Abstract: Sodium alginate (SA) is a polyanion electrolyte that is widely researched, can be used for medical, textile
and food, etc. By addition of salt can influence its functionality and process ability. The viscosity as a function of
concentration for SA in both salt-free solution and in 0.2MNaCl is investigated via rotational rheometer. In salt-free
solution, four concentration regimes of viscosity scaling and three associated critical concentrations were observed.
Four concentration regimes follow the scaling relations of 75 ~C, 75p~C*2, 15~C%2 and 7s,~C"’2. Three associated
critical concentrations was C“=0.02 wt%, C.=0.2 wt% and Cp=0.8 wt%. In salt solution, only three concentration
regimes (775~C, 17sp~C%?, 1sp~C3%1%) and two critical concentrations (C*=0.04 wt%,C.=0.4 wt%) were observed. In
the presence of salt, the polymer chain structure collapses and occupies much less space resulting in higher values
of the critical concentrations. An increase in both C*and C. is observed in the presence of NaCl. In the range of salt
concentration, the addition of monovalent salt increases the zero shear rate viscosity of the entangled
polyelectrolyte solutions. When the concentration reaches to a critical value, concentration begin to separate the
phase the viscosity decreases. Process conditions (adding salt order) influence Rheological Behaviors of Sodium
Alginate. Under the same salt concentration, the zero shear rate viscosity of the adding salt first is higher than
adding salt later and the salt concentration of separating phase is lower..
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Investigation of a New Method to Evaluate Elasticity of Polymers Based on

Elasticity-Recovery Experiment

Xiangfei Geng® % *, Bin Ding" %, Jianhui Luo' 2, Lipeng He' 2, Baoliang Peng"
! Research Institute of Petroleum Exploration & Development (RIPED), P.O.Box 910, 20# Xueyuan Road, Haidian District,
Beijing, 100083
2 Key Laboratory of Nano Chemistry(KLNC),CNPC, P.O.Box 910, 20# Xueyuan Road, Haidian District, Beijing, 100083

Abstract: Three polymers were selected as the research objects. Elasticity retention rate of the polymer solutions
after sheared at different shear rate was measured, and a simple elasticity evaluation method of polymers was
established based on this elasticity-recovery experiment. This method can reflect the variation of elasticity of
polymers after sheared in formation, and solved the problem that the elasticity of MO-4000 and HTPW can not be
distinguished only by the G’ and the platform of G'.
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Bioinspired fibrous structural hydrogels with programmed planar-to-helical shape
transformations

Zhi Jian Wang, Yihu Song, Zi Liang Wu,* Qiang Zheng

MOE Key Laboratory of Macromolecular Synthesis and Function-alization, Department of Polymer Science and
Engineering, Zhejiang University, Hangzhou, 310027, China.

Self-shaping materials that can morph in a controlled manner as seen in nature have raised increasing attentions
due to their promising applications in actuators, soft robotics, flexible electronics, biomedical devices, etc. Here, we
use multiple-step photolithographic method to construct composite gels with layered fibrous structures, which show
programmed shape deformation under specific stimulus. By tuning the cross angle of layered fibrils and the
dimensions of gels, we can control the final 3D structures of patterned gels, ranging from rolls, cylindrical helix, to
twisted helix. In addition, different kinds of polymers can be easily patterned to different regions, which facilitate
shape transformation between different 3D shapes. These results demonstrate the deliberate controllability of
complex microstructure and deformations of gels, which should also be suitable to other soft materials.
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