
Accepted Manuscript

Title: Self-assembly and rheological behaviors of
intermacromolecular complexes consisting of oppositely
charged fluorinated guar gums

Authors: Chen Wang, Liewei Qiu, Tao Wang

PII: S0144-8617(18)30001-8
DOI: https://doi.org/10.1016/j.carbpol.2018.01.001
Reference: CARP 13151

To appear in:

Received date: 25-9-2017
Revised date: 23-11-2017
Accepted date: 1-1-2018

Please cite this article as: Wang, Chen., Qiu, Liewei., & Wang, Tao.,
Self-assembly and rheological behaviors of intermacromolecular complexes
consisting of oppositely charged fluorinated guar gums.Carbohydrate Polymers
https://doi.org/10.1016/j.carbpol.2018.01.001

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.carbpol.2018.01.001
https://doi.org/10.1016/j.carbpol.2018.01.001


 

1 

 

1 

Self-assembly and rheological behaviors of intermacromolecular 

complexes consisting of oppositely charged fluorinated guar gums 

 

Chen Wanga,*, Liewei Qiua, Tao Wangb 

 

aKey Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,  

Shaanxi University of Science & Technology, Xi'an 710021, P. R. China 

bPetroleum Engineering Technology Research Institute of Shengli Oilfield, Dongying 257000, P.R. China 

 

*Corresponding author. Tel.: +86-29-86168830, fax: +86-29-86168830, e-mail: wangchenhg@sust.edu.cn 

 

HIGHLIGHTS: 

 

 We synthesized fluorinated cationic/anionic guar gums (FCGG and FAGG, respectively) 

 We characterized these species by various techniques 

 Highest viscosity was observed at FAGG:FCGG mass ratio of 7.0:3.0 (COMP) 

 FAGG-FCGG interactions increased molecular weights (maximum observed for COMP) 

 These also induced shape factor reducing, leading to natural macromolecules curling 

 

Abstract: We synthesized fluorinated cationic/anionic guar gums (FCGG and FAGG) and 

characterized these species using Fourier transform infrared spectroscopy and 1H nuclear magnetic 

resonance spectroscopy. The degree of fluorine substitution of FCGG (0.26%) and FAGG (0.21%) 

was calculated by elemental analysis. In addition, we explored the self-assembly and rheological 

behaviors of FCGG-FAGG complexes by viscometry, scanning electron microscopy, light 

scattering, fluorescence spectroscopy, and rheometry. The maximum viscosity and molecular 

weights were observed with a FAGG:FCGG mass ratio of 7.0:3.0, denoted by COMP. Moreover, 

FAGG-FCGG interactions in COMP led to the lowest shape factor and critical associating 

concentration. Additionally, the relaxation time and crossover modulus of COMP (6.65 s and 0.90 

Pa, respectively) were remarkably higher than those of FCGG and FAGG alone. Finally, 

viscoelastic hysteresis loops emerged for FAGG and COMP. The results suggested that the 

self-assembly behaviors of FAGG-FCGG were influenced by both ionic and fluorinated groups. 
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