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HE. AR WREBE R £ T 3000 B S 844 (MH) (GY-3000).6000 B 4 MH (GY-6000), i i & k.18 5 7]
R-903 2t GY-3000 it 47 %tk , #F 2] &M MH GY-3000, FF 3 € 41649 45 2 b ab it A7 2 b, X =40 R B IR 5 49 MH k&
AR Sb,0;, T VA K& AR R A, J B A7 B ML AL . 45 = AP B4 BE 4 4 MH K3 1 4 Sb,0; #9014 T — 25149
R A TH (PVC)/MH EAHHE, 5 s 2 #orE A MR RIS 40 A 55 5 FAb Pl ok kM Ae st 4T T AR 0, AT R4 R R,
LA 12 4 GY-6000 XA 3 4 Sb,0, &4 PVC &M At £ I 2 69 22 &M Ak, 32 MH B & =T 54X 384 Sb,0,
Wik, R B AR A 2 A R, TR R 47.0%, B FE THRE X, R S0 R KIAEE A 74.64%, 8
A R A AR AR e TR R B B 800°CHE R F K H ik B 37.3%, %A xT A AAH A AR R R
R#ve, Bt B AR R A 5 e 0 b R 3R, 55 h 289 MPa A= 5.42 kl/m’,

KEER AAACEE; AR PVC ; #oR8 E b ; FLIRATIA ; ViR 20
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Application of Superfine Magnesium Hydroxide in Rigid PVC Flame Retardant Board
Deng Kewen', Peng Hesong', Wu Weibing', Qiu Wenfu', Li Xiaodan'’
(1. Jiangxi Guangyuan Chemical Co., Ltd., Ji’ an 331500, China ; 2. Jinggangshan University, Ji’ an 343000, China)

Abstract : The 3000 mesh magnesium hydroxide (GY-3000) and 6 000 mesh magnesium hydroxide (GY-6000) were prepared
by physical grinding method. GY-3000 was modified by silane coupling agent (R-903) to obtain active GY3000 magnesium hydrox-
ide, and their physical properties were compared. Using these three different brands of magnesium hydroxide to replace Sb,O; can
greatly reduce the cost and improve the smoke suppression performance. A series of polyethylene (PVC) magnesium/hydroxide (MH)
composites were prepared with four parts of magnesium hydroxide instead of one part of Sb,O;. Their thermal properties, oxygen
index, smoke density, tensile properties and impact properties were studied. The results show that when PVC composite prepared
with 12 parts GY-6000 instead of 3 parts Sb,0; shows the best comprehensive properties, this kind of magnesium hydroxide has the
potential to replace part of Sb,0,. The limiting oxygen index of the composite increases significantly, reaching 47%, and the smoke
density decreases significantly. The maximum smoke density of the composite is 74.64%, which can also effectively improve the
thermal stability and final carbon residue rate of the composite. The highest residual carbon rate at 800°C is 37.3%, which has no ad-
verse effect on the mechanical properties of the composites. On the contrary, it has the best tensile properties and impact properties,
which are 28.9 MPa and 5.4 kJ/m’ respectively.

Keywords : magnesium hydroxide ; rigid PVC ; thermal stability ; flame retardant and smoke suppression ; synergistic effect
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TE S R LW IR T S W R TR S LA Y, RE R SRS FH
RRF U FTEHLRE AR Y s SRR EE (M)
A U ORI R L B R R A U S 25
52 = A LB A B B, 5 BURC 7 WA S s A
T REEBAIAFIARZ B ks & 53 BRI, P 1
# LA U KB A = BEEAE Tl Ak b
FHEYARR D JCHLBHAFI L MH 3, AAAT L
EERH R R, B BA RGN TERE , o™
A= K SR AR B 4 ) 8 SRR TR SRR 1) LR 411
HEAVEFE 7 ELRBAS (B

LR T Y EE A& S GY3000(3 000
H ). % GY30003000 H ) F1 GY6000(6 000 H )
14 768 4l MH, 1] F| MH 5 Sb,05 % 4 1) P 5] 24,
FEAE Iy AT K RIS AR, R AR B, R
55 Sb,0; AT E K, F 4 7 MH #A4% 1 ) Sb,0;, Bk
AT LA B BE R S5CR SRT LA B R A A o %
PVC & & ARG #ES E PERE BRI IR T RE A 127
PERBIMASE Ak b TR i s B EC T R 2R, Wit
4l MH A FH A A AR S
1 KIeFERs
1.1 EZR4M#

MH : GY3000, GY6000, fid % 1 1k 7] (R-903)
PR TEPE GY3000, TLFG )AL T A BRI F

PVC : SG5, H iRk ik TA FRA A

Sb,0; : Fr#r 4, Kigeri B B ALl A PR A
GiF

BEAET A RSE N Tk, RN FEsh 2k T4

FRAFE]
TERTR : Tolg, BN ZEsh 251k TA BRA 5
RN (PE) W Tl g, N FEdh sk TA R
SR 20 (CPE) « Tl g%, AR BRACEEAL T
BHEABR A

AR — W R — 3¢ ik (DOP) : Ak~ afi, {5 Tk
RN PR A A

ABANBRIRES : GY-616, TAlZ%, TLIE) JRAL T A
FRITAEA T

FEBEMIE R : R-903, fb 274l {5 M fb 2 Tk Bk
Kot
1.2 EZ2EXE&ERMNE

e BR A8 38 B0 2 % : TE-5 8, 4700 B iR 5 ML
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S 25 B AN . ATS-JCY-03 I, | i 3542 251X
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I EHBREEIR IO HL : CZ9040 Y, 47 M BT iR KL
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261 (BET) 1X: NOVE2000e %, 3 [ HEIE X
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WOCREE Y : MS-3000E %Y, ¥ & 5 /R SN 24
AT 5

R IR AL . SBDY Y, b0 F AR AL KA
FRAF] .
1.3 XAEHE

GY-3000 fill £ 777 » a1t HLARAIF B il 25 ;

GY-6000 il 7 572 + 18 o 7K s v 45

T GY-3000 il £ 77 « W — 2 o A Ak e (R EX
1 (R-903) Ji A S bz #% H, BEKE MH GY-3000 Jin A
Horp bk, IFNAE 40°C, W 2 h, FRE B
e 2 ~ 3 K 100°C T4 24 h, BIA3 151 GY-3000.

2% %% GY-3000, i P GY-3000 F1 GY-6000
MH ¥ {& 5 Sb,0, 1 P[] BHAEA A 22 X8 it PVC #4
BHK) 124 PERE  BHAA T RE AR BE A I , 5T
W 1o B A s e S FE R 5.5 0, iEIRTR
0.6 {77, PE I 0.8 {7, CPE6 iy, DOP4 ).

%1 MH 0 Sb,0, thE M PVC FRE AR 1y
oo 1t 2r 3 4 5 6 7 8 9 10
PVC 100 100 100 100 100 100 100 100 100 100 100

GY-616 50 50 50 50 50 50 50 50 50 50 50

GY-3000 0 0 4 8 12/ / / / / /
[ye8

GY-3000 / / / / / 4 8 12/ / /

GY-6000 / / / / / / / 4 8 12
Sb,0, 0 5 4 3 2 4 3 2 4 3 2

Fie BEC 7 3% LU TR & TR A L, RO 855 Hh LR
A, EFF AL E 180 ~ 195°CHF Y 5 mm AU H-, 4R
Ji AR AR I RUST, 43 ) FH T PR 4R 25 R 2 B
T ERGE P ke g DA
1.4 MatEAE

HEAR AT« A F O UKL 43 A 0 2 S e Ay A
(RREAR B LA

Fe T A 2R BET {XHEA T

FEE : Fi2 IR GB/T 5950-2008 ARiEdEf Tillizt .
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W BRAEFEEL . Fi 18 GB/T 2406.2-2009 HEFTiAAE
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3 B 1% I GB/T 24082008 #47iXFE )
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P Ak R R B TRk 1 v o B

TG 43H7 - 45142 30 ~ 800°C, N, 47 [l , i
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2 #ER5IHE
2.1 ##m MH ks
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N 1 . HE 1R, =5k SEM B F- 35 2 81
JC R FURLIR , 15 PE GY-3000 5 GY-3000 A L, i
TRVBAT B B8 N, FEIE AR, A A R =i 4
M. GY-6000 Uk BH AR /N RiAR A B35

(a) (b)

©
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E 1 AFEF2E MH (19 SEM
245 T MH GY-3000. % £ GY-3000 &
GY-6000 [P fi 42 | bR T AR L B ANy {E . Xt L
GY-3000 FI 7 7 GY-3000 ] L4 & 3R, oo 5 1% 1
GY-3000 MR AE AR AR K ARILAE Dgy Fl1 Dy, FHIET,
LU SR T AR AR , 11—, (H2 Wi ] i T
U 2 T AL 300 BB A A5 R AIE MH IR B, 3 = b 1A
TE PVC B A MBI S PERE. GY-6000 114 44 ]

D R R B R, R T E] 95,10
WG I S, [ GY-3000 BT (G = dn
MAF L 3 T BRI 3 (R B A B 2R A LR, GY-

6000 [1%) b 2 1 AT 28t 1 R AT I (i 2 B0 A
ffy

£2 GY-3000.F GY-3000, GY-6000 FIEAMIESE]
FeEER A/ Wi /

Jé-= Dsy/pm  Dy/pm

(m’-gh JE [mL-(100g)"]
GY-3000 3.538 1116 12566 92 34
s 3564 1125 11.864 92 28
GY-3000
GY-6000 1370 3.596  20.877 95 36

12 @ Dy Frm—ABE S Y BIPRS00 5 K08 2 50% B Bt
RERRIAR . PERREE SURRIAR R T E MR 50% , Rife /N i ks
i 50%.

@) Dy, ForR—AFE b B ZHR 40 A5 T 3 B0k 1) 97% Ik i o
PRI . BRI UK N T IR 97%.
2.2 PVC/MH F4&-##+eh #A8 2

2 3 8 PVC/MH & & MR BT 8 . ISR
3BHERA  IMARLIAF G , SR B i e R 2k
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filt = A AR AR IR B W B A I R ke ok BHE T
REV I T, I LAR B H 2 5 i i
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# 3 PVC/MH & W RIS TR

B 5B =Bt
ke T/ S S - 800°CH%
B C T./C F/ T./C F/ T./C % 1% WR %
% % ’

0" 278 313 20 471 515 733 67 30.7
1" 277 305 20 471 52 719 67 30.1
28 274 296 17.5 466 488 695 65 325
3% 270 298 20 468 50 704 64 32.8
4 275 299 183 469 444 683 60 37.6
s° 272 293 149 466 489 701 64.3 32.8
6 274 296 16.6 469 474 694 635 34.5
7' 274 298 20 472 49 682  61.2 35.6
8" 274 295 158 468 495 692 653 323
9" 273 301 22 471 48 688  63.6 344
10" 276 299  17.5 468 443 695  60.6 37.3

T Ty TR 5% WG , T FRR ELIRIE -
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=
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v i 4 v W R K, e T AR B 413 KU/
m’, 156 I 3% T Ak B AT LA R 1 e bR, A
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BT MRS P A N o =
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N
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[ E R
E 4 PVC/MH &AM kH s s
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AN T 1 2 T P TR AR PR AR AR O — a2 s
HIR S = TR B A9 PVC. GY6000 Ay fil A
2, R AR AOBOKR B iR B 47.0%. S
B F B, I A BRI PVC A bR A0 %%
GO WAL, B Sb,0, 1 PVC Z A A8t
e KM % i [ 2 84.98%, GY3000 (14111 48 5% SR i
Ut B G I S BEI, 00R 38R AS B R, B AR
ZF 72.48%. 1% PE GY3000 Fl GY6000 Fé) 411 4k 5k S
&AL T GY3000, PVC 5 KK % BE 1 S5 fIRAE 53500 R

75.48% 1 74.64%,
Fz 4 PVC EAMRBIHRIREISEFNHNIE EBE
ARG MR BRAAFEEL /% IR (% HRE AR

0° 36.8 93.61 68.25
1" 43.8 84.98 64.75
2" 46.8 82.45 63.52
3" 47.6 75.75 61.97
4" 46.6 72.48 55.31
5* 46.2 80.69 62.78
6 46.4 84.29 65.48
7 45.6 75.48 61.92
8" 458 84.14 67.24
9* 46.8 89.23 64.41
10" 47.0 74.64 61.74

3 i
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