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ABSTRACT

activities due to their high mechanical strength, high thermal stability, low-

cost, with possibility for their applications in many areas. Polyurethanes
(PUs), as a main group of polymers, show a diverse and controllable range of physical
and mechanical properties due to their tailored properties depending on the nature
of precursors like polyols and isocyanates. This diversity and controllability of their
properties make different types of PUs (elastomers, fibers, foams, hydrogels, and
coatings) preferred candidates for a variety of uses, including transportation, clothing,
furniture, and biomaterials. Many studies have been performed on polyurethane
nanocomposites using different types of nanostructures such as graphene-like
nanosheets, carbon nanotubes, metal oxides, and so on. Layered double hydroxides
(LDHs) are eco-friendly layered mineral nanostructures with positively charged
Keywords: layers and anion-exchange capability. Depending on the types of anions and structure
of layers, the LDHs nanostructures can be used broadly for the applications such as
catalysts, drug delivery, separation technology, and also as a UV absorbent, corrosion,
and a flame inhibitor for polymers. Recently, LDHs nanostructures are used in the
fabrication of polyurethane nanocomposites to improve their mechanical, thermal, and
flame properties. In this review, in addition to the description of LDH nanostructures,
polyurethanes and their applications, LDH-based polyurethane nanocomposites are
discussed in detail.

Nowadays, polymer nanocomposites have attracted much attention in research
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polymerization, (b) direct mixing, and (c) solution method [14].
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199 53—)3T D o losds 9w 9w Jweposly ($J9)9ISS 9 pole (sole dlxo YVA



e 9 J¥han SLBH9) 2 5990 1514sY AilS9S SLd IS5 34d Ay 22 FLIgaA SO 910l 9l

CH

O=C=N ’ CHN=C=0
—tor) - CH,N=C=0 DBIDL _ 0, CH
n 60°C Ultrasonic \C —HN 3
y) n
B, CH, &
H
B
NiAlI-LDH/ZnO IPDI NiAl-LDH/ZnO-NCO
(@)
CHs

I
HO-R;—OH + HOHzC—(I:-—CHZOH + 0=C=N-R,~N=C:0 +

COOH

,‘C“HN—Rz—N=C=0 n

o)
PBA1000 DMPA | IPDI NiAI-LDH/ZnO-NCO
i g I it 8 0 I
‘—eOCNH-R;-NHCO-R,-OCNH-Rz-NHCOCH;,—?—CH;OCNH-R;-NHCD OCNH-R;-N=C=0 )
n
) COOH
-NCO terminated WPU prepolymer ™F
TEM
Water

WPU/NIAI-LDH/ZnO composite

where -R1-= {—C,H;00CC,H;CO0CHs— . -R2-=

CH,
, awmasas = The block copolymer segment

C.—
H, of IPDI, PBA and DMPA

HyC CHy

(b)

[aY]WPU/NIAI-LDH/ZnO ;548 5 ad 55, (b) 5IPDI L NIiAI-LDH/ZnO (sla, ,on 56 CEM oLl (@)-v K
Fig. 7. (a) The surface modification of NiAl-LDH/ZnO nanohybrides by IPDI and (b) perapration method of WPU/NiAl-LDH/

ZnO nanocomposite [93].
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