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Study on Preparation and Properties of Magnesium-Aluminum Layered
Double Hydroxide Modified Polypropylene Carbonate Composites

ZHANG Guilin, WU Junfeng
(Huanghe S & T University, Zhengzhou 450063, China)

Abstract: To enhance the flame retardancy of biodegradable poly(propylene carbonate) (PPC) and suppress its smoke
emission during combustion, magnesium-aluminum layered double hydroxides (MgAl-LDHs) were employed as flame
retardants, and PPC/MgAIl-LDHs composites were prepared via melt blending. The effects of MgAI-LDHs content on the
mechanical properties, flame retardancy, smoke suppression performance, thermal stability, and microstructure of the
composites were systematically investigated. The results showed that at a MgAl-LDHs mass fraction of 5%, the
composites exhibited optimal mechanical properties, with a tensile strength of 31.5 MPa. At MgAl-LDHs mass fractions
of 7%~10%, the composites achieved a UL-94 V-0 flammability rating, with significantly improved limiting oxygen index
(LOI), and marked reductions in peak heat release rate (PHRR), total heat release (THR), and smoke density level. The
initial decomposition temperature and char residue of the composites increased notably with increasing MgAl-LDHs
content. The flame-retardant and smoke-suppression mechanisms are attributed to the synergistic effects of the gaseous
dilution effect from CO, and H,O released upon thermal decomposition of MgAIl-LDHs, the physical barrier formed by
metal oxides, and the promotion of a dense char layer. The study results provide an important reference for developing
environmentally friendly, high-efficiency flame-retardant PPC composites with desirable mechanical properties.
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PPC, PPC-1225, 534y ¥ 4 1.2x10° g/mol, #3218 <
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Tab.1 Formula of PPC/MgAIl-LDHs composites 4% : %

e Wepe WitgAL-LDHS
PPC-0 100 0
PPC-1 99 1
PPC-3 97 3
PPC-5 95 5
PPC-7 93 7
PPC-10 90 10

1.4 MHEEMNR S RAE

F1FPERE IR, : #2108 GB/T 1040.2—2022, 5% H JTRE
BHRIEALIEA THL PRI, MEES TR, B 150 mm,
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Tab.2 UL-94 test results of PPC/MgAl-LDHs composites

FE UL-94%52%  JEIGIENL  mUABSTE)s BRI/
PPC-0 NR PRI 8 45
PPC-1 V-2 i 10 32
PPC-3 V-2 Bt 12 24
PPC-5 V-1 PR3] 15 18
PPC-7 V-0 T 18 8
PPC-10 V-0 T 20 5

VE: NRFRAIMIE UL-04 BHIIR.
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Wo WFE3IETLIEW, 5K MgAl-LDHs (1) PPC-0 £
b, PPC-10 4 TTI M 28 s ZEK: 52 58 s, AR it F245 3]
FHRIEIR ; PHRR M 485 kW/m? FEARZE 208 kW/m?, Bhhean
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Tab.3 Cone calorimetry test results of PPC/MgAl-LDHs composites

. TTY  PHRR/  THR/  EHC/ FIGRA/
" s kWm?)  (MIm?) (MIke!) [kW-(s'md)']
PPC-0 28 485 68.5 225 12.8
PPC-1 32 425 62.8 218 10.5
PPC-3 38 365 55.2 20.5 8.6
PPC-5 45 298 48.5 19.2 6.8
PPC-7 52 245 4238 18.5 5.5
PPC-10 58 208 38.5 17.8 46
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Tab.4 Smoke density test results of PPC/MgAIl-LDHs composites

| WUEE HORRE ROk e
(1.5 min) (4.0 min) R Ervi
PPC-0 285 420 485 78.5
PPC-1 245 365 428 68.2
PPC-3 198 298 365 58.6
PPC-5 152 245 298 48.3
PPC-7 118 198 245 39.8
PPC-10 95 165 208 335
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Fig.3 TG curves of PPC/MgAIl-LDHs composites
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Tab.5 TG parameters of PPC/MgAl-LDHs composites

0 100 200

Fbh 0 /°C  10/°C  ti/°C  1,./°C BRI/ %
PPC-0 185 215 285 295 25
PPC-1 192 222 298 308 5.8
PPC-3 205 238 318 328 9.2
PPC-5 218 255 338 348 12.8
PPC-7 228 268 355 365 15.5
PPC-10 238 282 372 382 18.2
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