F F IR

RIEL

Article

ACTA CHIMICA SINICA

DOI: 10.6023/A12050258

B 5 B BRI S AL SR A &
REW OBAE HE AR

(CPEBFEGARE DTG TUT SRR RS AR 350002)

R DRSO R, Tl R A K B 2 v 2 OV IR R B, B T AN IR AGIELRE KA IR )L 7K B
I TR 20 FOR) P RO S BARE SR I, SR X SHERATA (XRD) $14H L7 A BE(SEM). 4 H 3l S B B4
(ASAP)ZEXT I il M 2 A BBURL AR . TR SN LR TIARIEAT T 7041, 45 R, T8 I 7 A S g sl A0 23 G R
N, ARG E i O IR BB R S S A B

KB R B, SSEAEE ORI

Synthesis of Flaky Flame—retardant Magnesium Hydroxide with High
Dispersion

Wu, Zhicheng Pan, Danmei Chen, Zhi Lin, Zhang*

(State Key Laboratory of Structural Chemistry, Fujian Institute of Research on the Structure of Matter, Chinese Academy of
Sciences, Fuzhou, Fujian 350002)

Abstract In this study, Flaky magnesium hydroxide with highly dispersion was prepared from light-burned magnesia by
hydration hydrothermal method. The influence of different hydration temperature, hydration time, hydrothermal time and
dispersant system on the morphology of magnesium hydroxide material was investigated systematically. The morphology,
phase composition and specific surface area of magnesium hydroxide were investigated by X-ray diffraction (XRD), scan-
ning electronic microscope (SEM), and accelerated surface area and porosimetry (ASAP). The highly dispersed flaky
flame-retardant magnesium hydroxide was further surface modified and then its flame retardation property was tested. Re-
sults demonstrated that the light-burned magnesium oxide could completely transform to magnesium hydroxide at 90 ‘C for
1 h hydration, and the products were uniform hexagonal flake with thickness about 20~30 nm. When the hydrated magne-
sium hydroxide further hydrothermal reacted at 160 ‘C for 23 h, the crystal structure changed. According to the XRD pat-
tern, (100) face appeared more, while the stronger (001) face became less visible, and the ratio of Iyy//;9; was about 1.80. It
indicated that controlling hydrothermal reaction condition would change the growth direction of magnesium hydroxide crys-
tal, and the surface polarity and internal stress of the crystals decreased when the hydrothermal reaction time was extended.
SEM observation indicated that the thickness of magnesium hydroxide hexagonal flake increased to 80~ 100 nm after hydro-
thermal reaction. Moreover, the dispersion of the product was enhanced and the aggregation was reduced after further surface
modification and regulation by dispersant. Thus, the specific surface area was 9.1668 m*/g. When the modified highly dis-
persed magnesium hydroxide was added to the PVC composite system, the oxygen index of the system was 27.3. Under the
same condition, the oxygen index of ordinary magnesium hydroxide and calcium carbonate were 25.7 and 22.7, respectively.
This result declared that the addition of highly dispersed magnesium hydroxide could enhance the flame retardancy of PVC
composite system.

Keywords hydrothermal method; flame retardant; magnesium hydroxide; dispersing agent

(-1

AT — B E B AL T, AR
T AR KPR AR AR A BRI N T K
REFEF RSB KSR A I K HE 4
RN T RN, JCHRAE A — Rl B Ak IR R 1K T
BUBRIAT, e BATToHE W, PREEA LS50 sim o
32 BEAL. AR, A BIIESZE O o Tk

* E-mail: zlin@fjirsm.ac.cn
Received May 30, 2012; published August 30, 2012.

JUAAK L AORE NI Fr, BAT KR A )
PRAF G . DA, A2 B R 0 S b il s v, O T 22
BB BRI = 2K T 60%.
REEI IR IN L B REAN I WU RSN, £ 5
5 T L2y 3 AR D A R BE AN TR BE R AR AN
AR PR, O T S SR A B R SRR, o
Fr P 2SS BRI R T AR R B S A B H

Project supported by the National Basic Research Program (973) of China (Nos. 2010CB933501 and 2007CB936703), the Outstanding Youth Fund (No.
21125730) and National Natural Science Foundation of China (Nos. 20803082, 20971123, 21103191).
T H 52 [ 8 5 TR TR e RI(973)(No. 2010CB933501 1 2007CB936703) A% H 5 4F3E4:(No. 21125730)F1[E 5 [ 4R FH# 4 (Nos. 20803082,

20971123, 21103191)% 1.

Acta Chim. Sinica 2012, 70, 2045—2048

© 2012 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

http://sioc-journal.cn 2045



W F F R

MR

I AT R SR — AN . 2T, BT S
BELLAR IR — RN T 20 mP/gl!,

FURIT, 26 BHAR 20 S e A B ) 2 VA A R AR OK B
A7 I LR 2 A i RIR KA S — i
YR A EAC B 0, AR AL, AT RASGE K
BT L R E WAL, A2 s — U th e Eh sl
PEMI AL K R SN, FFRE £ i K S A B P A T /KA
PEMZE IS . EARSC T R A A S A B & T
SRR 2, i VAN S K R4, EK
WAAE T 2R, BERBBER, BRI 55 .

8T, AR 203k, R Epe R L BeAE
A SRPRL, S8 I R 23 BRI AR ) T 246, B 50K
RAINNETNNY 8 77 S i N T N 5 1 K S G DR R SV A )
SEM BRI . R LU EWETT, AT e
AR R R AU B, AT D SR B TR IR R 23565 T AR
JUBRAE AN R A2, BATBORKI SR & X

2 #RE5HE
21 KLIRE KA E RIS

K1 FIE 2 43 HEAE 25 CHI90 C R, Bketa b
IKAAE B E 1) XRD %, &5 8BRS A EE
XRD FrifE i b A, B IR AE K, S LB~
T S 0 2R W M i, SR BE (R TR VR T ek 55 . 8 R iR
Bk 25 CIF, EALBESe /KA A i A AT 2 48 h,
MAE VR E R 90 CHY, SE A KA e A AL BE 1 I
)RR 4%E, IS 1 h Aigy. XA TSR R RN
WP, S INPIKAL SOV, M 46 R 7K A ],

A e MgO
A
A
J_ i as a
32h
24h

= : —
10 20 30 40 50 60 70 80
20/()

B 1 25 CIA BRI M 2241 XRD 5]
Figure 1 XRD patterns of magnesium hydroxide of different hydration
times at 25 'C
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Figure 2 XRD patterns of magnesium hydroxide of different hydro-
thermal times at 90 “C
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Figure 3 SEM image of magnesium hydroxide hydrated at 90 ‘C for 1 h
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Figure 4 XRD patterns of magnesium hydroxide of different hydro-

themal times at 160 'C
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Table 1 The raio of Iy and Iy, of different hydration times at 160 'C

160 “C /KAt 8]/h Toor/Tro1
0 0.88
16 0.99
23 1.80
45 1.77
64 1.83
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Figure 5 SEM image of magnesium hydroxide hydrated at 160 ‘C for
23 h
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Figure 6 XRD pattern of magnesium hydroxide hydrothermed for 23 h
in presence of composite dispersant at 160 ‘C
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Figure 7 SEM image of magnesium hydroxide hydrated for 23 h in
presence of composite dispersant at 160 C
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