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Structure, properties, preparation, and application prospect of solvent-free
natural polymer nanofluids

BAO Zhenghai, HE Shuyan, YIN Xianze
(School of Materials Science and Engineering, Wuhan Textile University, Wuhan 430200, China)

Abstract: [Purposes| This paper aims to systematically review the research progress of natural
polymer fluids. [Methods] Firstly, the composition, structure, synthesis methods, and
application fields of the solvent-free nanofluids were summarized. Then, based on the principles of
solvent-free nanofluids, the preparation of natural polymer fluids was proposed, and a detailed
overview of synthesis methods, flow mechanisms, and potential application prospects for various
natural polysaccharide polymer fluids was made. Future prospects for the processing and
application of natural polymer fluids were discussed. [ Findings ] The research on natural polymer
fluids offers solutions to the existing challenges faced by natural polysaccharide polymer materials ,
including difficulties in thermoplastic processing, poor dispersion, high-temperature instability,

and insufficient multi-functionalization. This innovative approach presents novel opportunities for
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optimizing the processing techniques and expanding the application domains of natural

polysaccharide polymer materials. [ Conclusions ] This paper summarizes the concept of solvent-

free nanofluids, the preparation principle of their various inorganic fluids, and the advantages of

their application fields and applies the preparation method of solvent-free fluids to the

thermoplastic processing and application of natural polymer materials.
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Fig.2 Preparation process of cellulose nanocrystalline fluid by ion exchange method **!

TCNC

CHENG %™ 5 W f 32 4% J5 19 DC5700 Al
NPES Il [ 25 75 % 5 sh 9 A1 A 1) - 38 56 Ry
20 nm KLY R |, DL & 2P 4R R 9k 28

— @ 0
Na e,/
é : H3Cf\/)€/\\}o\*“'oﬁs%o

NPES

PR 38 3 LA MLEE S DCS700 75 41 4k 2 35 1 45
B, SR )5 5 NPES HEAT B 138 e s v, il 45 1
L HE R UK TR, W 3 TR .

A5 M 3k http: //cslgxbzk. csust. edu. cn/cslgdxxbzk/home



136 kI RFEFER(AAHFR) 20244 12

% cl @/\/\
/L & 2.0 B° i
4 NPES LL@ B
HO— —OH M, Cl @N_ ol eCl J\(?N —N®
/ N L\
& 1 \o& oL N Gy L [\%\/\
& a1® % g% a1 )\j% % e % %
TCNC al §
O
NV H_:{CRCQi/\/\N/WH; JV u_:c\(\*@_(k{\/\*_ﬂ(ou
H;C c16 \ 16 8 TG}
DC5700 NPES

B3 F ok @ Rk H &L 2

Fig.3 Preparation process of cellulose nanocrystalline fluid

2.3 EMERRE

TEME T KRR M, L TR A T2
WEEAMMAE GRS T BEARRTH™ &
R TR, H) 2 A1 T 3 A 0 A5
Lo HFERMRAR SEES, URENEY
G ST S SR SO 79 o0 ) 3l =TI
TEME—FIEES MR E Y , FE N R A2
K OB B A — R TE U N R A . TE
K353 T VE R RN S BEVE R S I -1, 40
RN FUILEER SR (A S HEVEM 7 BN -1,
O-FHTTEED . RIRVEM K2 2 IUURLIR | T # URL
() £ 7 1 S D) 245 01 3 B AR X 02 e T 7K R H A A
BLIE R, IF HUE R 5 8 0 F SRR AR 281 22, e #
SE RS T R AW BE A o 1A 3R e e L 4 ) G A
SRR Y . RAR W YE R IR A AR B i T

135]

B, HAEAAT 25\ I FH A AR K A BR ]

ﬁé?i‘ﬁ FEAT A= W AE 3 T T8 O T 7RI
AW TG O HME LI B o 8 TE A A R 2R IR
T A B AT TR SV RS AR 2R G W S AR v 2 B4
K G538, 3K B 8% 108 3 A9 B R T 4% €8 B LR 0 T
B2 o YU RSP LA Ve A, B A S A Tk AL
Jiie e, i 3k R Y AR A Bk S0 L 4 T 0
B VE Ry S M B K R UK, AN 4 o, I v
Py S i A A SR FLRR /A5 1R A W S Y T
DGR RILMRAE M KA R B LR
B, JE R S T A A AR e AR B8 P Mk A AR 5
JREAEAS b 73 W 5 2 A 0 L B 1 A IR
I, BRI Z AN, 5 G R S R 0 e i
H—E RS

M#ﬁ e oy

HOH,C

R4OH,C

Al TEGERY FR AR
7 cl___c
(b) OR, S OR»
S, |O|
JHO o cl S o
n n
R/OH,C e ™~ T CI—(|3—CI R,0OH,C
IR " o ESTRLS
cl
o 9 o.
R {)L ] R; )J\N/r\/ T
1 OH N
cl
o 7 Cls 0l |
Mmoo we () wrwme 5w a=i=a
N o

Cl

B 2 Hisrik MISZO:MN/I/\/OEH

4 EHRAARG R R

Fig. 4 Preparation process of starch-based fluid
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