22 TR R 2008 4F, 55 36 &, % 6 ]

MK LDHs/ZnO E S H WA BE XK & 37 PVCU

T BE B9 2

B A& Bk RER RXA

(RN T2 B, T 48 2 9 TR 2 T SCH =, R 450002)

WE HTR T HARNKE S (LDHs) /4 KBAH(Zn0) L A4 F AT B R A TH ( PVCU) #4908 F% A 5k
BN FHER BB TG0, AR ADIKE PVCU HH Fag 8L, £ REAW, Y4 K LDHs 4 3
B gk ZnO A 2 A eb, Bk 2 ) A B8 YR LR PYCU B KR B 8% 08 5F S R R 4K 3] 68.80( A 245 T
GB/T 8627 —1999) ; A 354 L 3] 61.8%; H FHAEAA BT, K EoH LA R T HRAF LW R S T3 BAES, 600°C
HREREG 1.8 53] 22.6%; il d EH 8 F 2 MEMNE DK LDHs/Zn0 L4445 % 5 Hrit, 469534 2] 49 R & 53

KER MARIAHE WMAKEL HREAF B MK

RA LN (PVC) RS 12 6 i =5 T
ARE, QTR AR BRSBTS A R BE LTS, X
oAb 2 FURORLAE KU AR I R A 55 A FE R
R KA BT SR AR . P AT X
PVC FHAR A B 5548 AT K 9 Ao B,
A WA RH R BE L 0 BF 5% 1) 5 A0 dk T edk (=
etk g e gy m kB . gk K ¥ ( LDHSs)
S — Tl LA R R 5 R L R A4 T T TE L 4R 98 K
B, HAr F2H A Mg Al (OH) 4 COs + 4H, 0., 7E#1
Bz R B, LDHs B 25 )22 B 45 b /K, 2438 B 7
200 °C LA - B} F2 43 72 A K B R AR A2 #0440 it i
CO, o A LAY KB KA CO, T LR B 2s b 1 4
FIVRE A W 0 e A B AG AT IR A2 77 4 e 381 BEL IR 3k
H. LDHs 43 i K At Co, Jm, #%748 h BAA BK 1
FE T R 22 FLAE AR B, B xR be e AR B R T
A ELA B R A W IR T AT LA AR A A 4 4 A
Fio LDHs A B R & AT A A7 8 4 2, J& % 4 A 30 S
REA A AL, H G W 588 2, B AL LA gl o fil 1
EH XS LDHs & A WM B PVC R R k4T T W
5, RIZIE R BB ERIUR RENEFEAERA
Wy B, S OB . BUR 48K LDHs 5
YK EALEE( ZnO) 1452 A5 100 8 BELJA A4 22 %) il ot 2R 4
M (PVCU) SEAT A0 MR BEAE 52, DL AR 15 00 75 2R
PRAS PV C-U 048 BEAA B b1 AL o
1 RIGHERSY
1.1 EFZRMF

PVC: SG -5, dtut b TR An A7 B2 w5

AL : 44T ol Jb T R IR KRBT A 2 F2 e A
E /NI

WA S Hral, Jbsfb T,

Y2k LDHs: 4 ki TR 42 20 ~60 nm, K% &
Fe kB AR RHE A PR

K ZnO: KiAE (20 +5) nm, FHIL T H 49K 41
A BRA
1.2 BEEE

EEE A H - 10KQ218 BY, Jb 57 98 kML M
I

FARBON E A HC -2 B, Bl s s

S 25 BE I 5 A JCY — 2 ) T T VLT 43 AT A
s

SEMARALHL: QLB - D &, HIBHLKT ;

SR IR HL: SK - 1608 L, [ HFAZ PR

AR I B KQ —218 AL, B 1l i R A % AY
A B2

ML, 7 7 REAR I Hl: CMT - 6104 &L, JE3I T 8 =
S AR A B2 A
FEETH T OB ( TEM) - HTS00 %Y, H A H 7
H(TG) 4rHr{L: STA 449C %, f# [¥ Netzsch
NEIR

B2 e ( DMA) 5 {%: Q800 A, 3 [%
TA A H] .
1.3 XAEH &

¥ PVC W AR 100 1y A HLE F2 e I 3 1 AR
AU 0.8 11 S 28 JooK CBEE 75 U 43 30 min (144
K LDHs/ZnO & AR R(LL T R R 2 &

P

Zl

A

W fi H 4120080311
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FELIRFR ™) AR IR A LIRS 10 min, SR J5 78 135
~145 CHIIE; L2 IR B 165 ~170°C JE /1 20 MPa 4%
7 R 1 40 >k LDHs/ZnO & & 4040 B PVCU
F A, AR B0 A S 3 o o ) A v SR o
1.4 Pe4emliXs & 42

AFE B GB/T 2406 - 1993 izt

A % FE %5 9% (SDR) % GB/T 8627 —1999 iz

RIS GB /T 1040 — 1992 M3k, Fr i ik %
410 mm/min;

TG 43 #: Fh il % 20°C /min, 25 K S
30 mL/min;

DMA 4341 BB R EL s, FHR 33 5. 00°C/
min, SR A 1 Hz, JEIE 4 0.3 mm,
2 H#RE5R
2.1 LDHs/ZnO fit st PVC-U H 48 69 % i

AR FEA T J7, LDHs/ZnO & 4 BRI 7 24 ] &
3 4y, B A A BT LU R AR R, DA BT AR A
HHBE MR A 2 B B R R0 . 48K LDHs 544K ZnO 1Y
Bt b AS R B PVC-U #4BHT SDR A H6 Ec Wi &l 1 e
N o

, T

r
oy

80T 165
160

155

SDR

150

SRR %

145

65 - - : ‘ 40
0/5 1/4 2/3 3/2 4/1 5/0

LDHs / ZnOfic Lt
#1 A LDHs/ZnO [ L3 PYCU Y

SDR Hl {418 Y 5 Wil
M &1 AT RLE Y, Bf2E 95 K LDHs FH A4 38 0,
PVC-U 1y SDR £ PR T & e, 444 K LDHs/ZnO
B bb=A 3 2 B, SDR HH AR I &2 45 B ) i 7 84. 99
(W% 1) TR 70.37, SDR TRHET 17.2%, C 3 E
4l LDHs 69.87 /K- 444Kk LDHs /Zn0O Pt KT
32 &, PVCU ¥ £ AY SDR B AR /N, X & H A
LDHs 2549 & 4 58 22 0 45 S oK R il 358 56 R ik
WA AR BRI AR B R R K AT COs o
— 7 X LE KA CO, T IR B S A R G
G AR B AT BRI S 7 W i A B BER SR Y —
J7 1, LDHs 43 B0 KR CO, Ji5, 5% 248 o HoAA 38
KL T AR 2 FLPE BRI, 1 XHRR B A 1Y) R
PR AR EL A A i W B, i ELX R 2 FLAS R Y
] A 3 i 1% 2o A v PR A AR A S T 2

Ji, HME K 2 B — T ik B 2 ~4 em, [EHK 2T LA
Ay b B A R e M L S T Y 4RR, A SOHE 2 5T B R
PVC MR iE— 25 ik, 2 20 AR 4 1) 410 08 BEL A 1
o BT LDHs Z549 i B Mk Pk, 76 00 2 J1 %% B2 i,
PVC-U 4 BHE XME A b 58 4= Bl 2 30 08 BEL IR 24 43 v
LDHs FLffl ik, PVC 44 BE o oA 52 4 8 58 1 3 43
Mz,

MK 1 AT E L, PVCU W4 F8 Bbti % ZnO F
ORI ITTE =SS S I ] o S =
LDHs/ZnO BCLt Ry 3 2 B i B K fH 58. 1%, 540
PVC i EEAH L4275 29. 1%, o B W i T AR R FH 1Y
PRI BL2H 43 BEBR A BE, 136 PR 3% 0 LE s 9 24 43 3% 30
R AP RN . bR 2R BRI L B PVC-U A
ARk B 00 418 BEL A 255 45 P i e 4o

F 1 H B GUORADHRBE R AL 4y B =R 3 4y, R
[f] LDHs/ZnO g 1L I PVC-U #BF A £ S5 PERE. M
#£1 0 PLFE I, AE LDHs/ZnO B ILXF PVCU #1 8}
1 72 PERE R AN K

£ 1. A[E LDHs/ZnO B b3 PVC-U M BE B9 M

LDHs/Zn0 B 1
0/0 | 0/5 | 1/4 | 2/3 [2.5/2.5]3/2 | 4/1 |50

B

BAEMU% | 45.0 | 54.7 | 56.8 | 56.6 | 57.3 |58.1]56.447.2

SDR 84.99 |76.80 [75.77 |73.98 | 72.89 |70.37|69.40|69.87

Ji 3B /M Pa | 53.41 |54.16 | 53,61 [54.07 | 53.37 |53.4453.8452.98
I 5 B % 79 | 34,07 [33.95 132,39 34,94 | 33.53 |33.1(34.23|35.23

ARG S

/GPa 2.377 12.365 [2.356 |2.358 | 2.370 |2.365|2.348|2.548

2.2 %K LDHs/ZnO Z 48X # A & *F PVC-U K
RO AT

€ 49K LDHs/ZnO B H o 3 2, 9F— 2 % 5%
A2 A BHR R X PVC U M BERG R i, L3R4S 9 >k
A BRI e i . R[FY8K LDHs/Zn0O & &
FH %550 FH 6 PVC-U 4 8E B SDR A4 HE £ B 5% i)
E 2 s R 2 aTa, M E A BRI =
i, PVCU #4KF SDR TR FEAK, 48035 Bobh i 1
Jn, >4 LDHs/ZnO 82 & BHBAFIH #°4 5 rif, PVCU
RHY) SDR 1k 2 iz K14 68. 80, 54l PVC ke L
FEAR T 19, 1% ; S35 50k 805 & (6 61. 8%, 5 46
PVC i FEFA LU 4R T 37. 3% o 1 J5 Bt %5 42 45 B 4%
FIH B B9 3E i, PVCU MBS SDR B8 A | JH, A48
B AH TR R TR+ A R &
fiE, KL 725 5 5, bt 2 40 KR 7 B A 34 i, A 3
FJLR BN, MK T 5 6, BRI S A
.
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90 465

SDR
SAEEL %
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o 1 2 3 4 5 6 7

B BRI A/
B 2 AN [RE A B A X PVC U SDR AR 35 %5 19 5% i

13 2 LDHs/ZnO & 5 BH KA PVC-U # KLY TEM
ME . 2 TEM W%Z, LDHs/ZnO &4 BEAK F 1 7 H
5 O, g9 K 1 B 43 BORSE /N F 100 nm, 2080 EL 4
¥1%) . LDHs /Zn0 & & BB 524 7 13 B, 4K ki
T oA Ay M AR 22, REURE RSE 35 2] 200 nm £
A, DRI 52 M) 1 R4 Rk 8 400 A3 BEL AR 1 i o

-U" ‘ '

. jok. 2

o ., | -
-

(a) (b)
a— 4 BT At S s b—S & BLBR R4 2 7 Oy
&3 LDHs/ZnO & &L PVC-U M B TEM JE A
2 G0 AN [F) 52 A BRI X PVC-U M fig
WsZm . 2 T LLAE H, A A B 55 1 X
PVC-U # B Jy 2= R i A B 8 2, X & 8
5 Oyif, JisE R g A
®2 AEEEEMT AEX PVCU MM |

S BELR R &/
mooH
0 3 4 5 6 7
AARE % 45.0 | 58.1 | 60.9 | 61.8 | 60.5 | 60.0
SDR 84.9970.37 |69.99 [68.80 |69.73 |70.98

FIAR SR /MPa | 53.41|53.44 |54.79 [55.32 |53.63 |53.19
B 24K % /% | 34.07 | 33.1 |33.46 [35.23 [34.89 [33.19
HL A B B /GPa [ 2.377 [ 2.365 |2.482 |2.419 |2.388 |2.527

2.3 %41k LDHs/ZnO S 4T} 7 LKk PVC-U #9 #
#85E PEAR

&4 F13 3 2 4l PVC 1S 340K LDH, /Zn0O
H AR PVCU BB TG 4 HT 4558 .

ME 4 F13 3 0T LLE H, PVCU 13453 i 5 R
WA B, 1E 5 — B Bt, 992K LDHs/Zn0O & £ BH 1%
PVC-U MR JF f5 2Kk I B 5 4 PVC AR LE 2 &
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9.2% , H fic K5 H AR B (T.) BEAK 55°C, e R

RE BRI 10. 1% . UK LDHs/ZnO 21 43
FE PVC 43 FHEFFIG 20 Ja, Il 1% B Be HCL 1 B
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REAR T = Ao F 00 i 76 BRI 5 — B B, 40
K LDHs/Zn0 & A B PVCU A 8L BYIF 4R 2% B I
FE5 4 PVC AR FL R w5 10°C, 2 33 3 5 161 )i /)N
23C, REMFEREE T 17. 2%, & KAEERIR
FERRR O C, I R AR EHREAM 1 5 2. 54 pvC
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B REAIC, 25 5 3 R Ak o

100
80}
60/
401
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RETEAE / %

0 160 260 360 460 560 600
RHE / C
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2
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FEIR PVCU KR MY E' 540 PVC HIT, EME(H KT
4 PVC, 4505 SCmk | 8] BaE AL, m Kl 6 )i
FEA EVIME (tan § FERE N ) X S 7T LA
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EFFECT OF NANO-HYDROTALCITE COMPOSITES ON SMOKE
SUPPRESSION AND FLAME RETARDANT OF RIGID PVC
Yan Chunmian, Yang Guang, Zhang Zhonghou, Li dali

( Henan Provineial Key Laboratory of Surface and Interface Science, Zhengzhou Institute of Light Industry, Zhengzhou 450002, China)

ABSTRACT The effects of nanod.DHs/ZnO on flame retardance, smoke suppression, mechanical properties, dynamic mechan—
ical properties and thermal stability of PVC-U were investigated, and the dispersion of nano-powder in PVC-U was analyzed. The re—
sults indicated that the addition of nano-LDHs/Zn0O had a significant effect on smoke suppression and flame retardance when the ratio of
IDHs/ZnO was 3 2. The smoke density rank reached to 68.8 and the limiting oxygen index exhibited a maximum value to 61.8% , but
the mechanical properties changed slightly. TG analysis showed that the mass loss of PVC composite was obviously lower than that of
the sample without nano.DHs/Zn0, and the residue at 600°C increased from 11.8% t022.6% . The size of nano-particles was less
than 100 nm according to the TEM photo when the content of nano-L.DHs/Zn0O was 5 phr.

KEYWORDS rigid PVC, nano-hydrotalcite, nano-zinc oxide, smoke suppression, flame retardance





