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[4- 5] 1 200 4h5nol/L NaOH
Mg(OH) .
Fig-1 Morphology of Mg(OH ed under
1 Mg(OH) ) ig rphology of Mg(OH) » prepared un
hydrothermd conditionsof 200 ,4 h and 5 nol/L NaOH
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1 e/ am 2 Mg(OH),

Table1 Variation df I o/ I oy With reaction time

and temperature
/h / loow / 1 o)
1 1.3
2 1.6
3 4.8
4 5.8
140 2.1
160 3.6
180 4.0
200 5.0
|(001)/ |(101) =0.58
[7.8]
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3 140 4h.22nmol/L Mg(OH) »
Fig.3 Morphology of Mg(OH) » prepared under hydrothermal conditionsof 140 4 h and 2 nol/ L converting agent
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Fig. 4 Particle sze digribution of Mg(OH) , product
2
Table2 Qonparion o the techrologca indexes of severd domedic inditutes
1 - NaOH NaOH NaOH B
2 mol/L 4.00 4.00 4.00 2.00
3 % - 7.5 7.5 15
4 200 200 160 140
5 h 4.0 4.0 6.0 4.0
6 r/ mn 770 200 700 600
7 - >295%
8 um 0.3 15 - - 0.3 12
9 nf/g 10.0 - 7.7 13.2 7.0 7.3
(el NH; TEM
( 5,6)
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Table 3 Mgor conponents o the product (in weights percent)
Mc* cdt a So7) B
41. 220 0.030 0.012 0.098 0.181

[10]

Li, 005 Mg (OH) » ,
Mg(OH) »
4 Mg(OH), Mg(OH) ,

Table 4 Comparison of Mg(OH) ; product with technical
Mg(OH) , of chemica industry sandard

HG T3607
- ool
, %2 63.0 66.0
%< 1.0 0.02
, %< 0.2 0.04
,%< 2.5 0.17
( a ),ws< 0.15 -
(Fe) , %< 0.25 0.30
, %= 28.0 29.0
(754 m ) , %< 0.5 -
7 Mg (OH) »
6 , (D (50) =
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Fig. 7 Particdle size digribution of Mg(OH) » product
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Fig- 8 SEM images o Mg(OH), product
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Fig 9 XRD paterns: (a) Mgy (OH) g Q2 - 5H0
narowires, (b) plaelike Mg (OH), obtained via hy
drothermal process of the precusor ,and (c) Mg (OH),
naneotubes

Mg (OH) >

Fan ,Weiliul'
, Mg (OH) 15012+ 5H,0

Mg(OH), XRD,TEM,ED and HRTEM
;(001)
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10 TBM (a) Mgy (OH) 150 12- 5H0
(b) Mg (OH);
(© (d Mg(OH), i (e)
() Mg(OH)
D

Fig-10 SEM imagnes: (@) Mg (OH) 13 O - 5H0
narowires, (b) Mg(OH) » particles obtained via hydrother-
md process of the precusor ,(c) and(d) of the enlarged
images of Mg(OH) » naneotubes, (e) further magrified imr
aged a dnge tube,and (f) ED patern of the snde Mg
(OH) 2 nanaotube

11 (a)
, (b) HRTBEM
: Mg (OH) »
[110] ;
( 0.157 nm) (110)
HRTEM HITACHI
9000 - NAR -

24 © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4.0%, 100 r/

<0.5Mm >15

11 (a) Mg(OH) » TEM ABD
)0 Mg(OH). HRTEM
Fig. 11 (&) TBV image and SAED pattern (inst) of an
individud Mg(OH) , naneotube , (b) HRTEM image of

Fig. 12 Morphology of the hydrotherma products produced
an individua Mg(OH) , nanetube 9 phology hy! P p
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Fig- 13 Morphology and XRD pattern o Mg(OH) »
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Fig 14 XRD paterns of Mg(OH) » product

15 () TBv ()
Fig 15 ED(l€t ) and TBM (right) imagesof the product

[15]

16 TEM
Fig-16 TBEM images d the product obtaned
by this invention
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(FTIR)
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17 XRD
Fig.- 17 Typicd XRD pattern of the product obtai ned
by this invertion
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Fig- 18 Typicd FT- IR gectrad the product obtained
by this invertion
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20°
19 10h Mg(OH) 2 XRD

Fig. 19 Typicd XRD paitern of Mg(OH) » produced by
hydrotherma treatment for 10 h

20 )
, 3um, 30 nm
21 Mg(OH),
(SABD)
3 Mg(OH) »
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1.5h (1)
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H,0) ,NaOH 1nol/L, 70
’

20 10 h
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Fig.20 TEM image o refined Mg(OH) , obtained by
hydrotherma treatment for 10h

21 20
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Fig. 21 SAED pattern of Mg(OH) » nanorods
sown in Fg 20
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Table5 Sze didribution of hydrating products at different tenperatures
50 60 70 80 0
Mm
0 1 28.91 289 3269 326 368 368 5346 534 4107 410 328 328
1 2 10.55 39.4 9.91 426 10.74 47.5 1283 66.2 20.21 61.2 1341 46.2
2 5 17.58 57.0 14.49 57.0 17.42 650 21.45 87.8 21.92 83.2 1847 64.7
5 10 11.29 68.3 12.63 69.7 1052 755 578 935 892 921 1269 77.4
10 20 18.69 87.0 1805 87.7 1493 90.4 047 999 7.89 100.0 17.35 9.7
20 30 9.76 9.7 10.20 97.9 9.54 100.0 0.00 100.0 O0.00 100.0 4.00 99.2
30 3.22 100.0 202 100.0 O0.00 100.0 0.00 100.0 0.79 100.0
D (50) 3.80 3.53 2.42 0.94 1.44 2.61
D(94) 27.15 26.11 23.71 10. 74 12.38 19. 56
6 NaOH
Table 6 Sze didribution of hydrating products in NaOH sl utions with different concentrations
C(NaOH) / (nol-L " %)
Mm 0.0 0.5 1.0 1.5 2.0
0 1 7.03 7.03 12.78 12.78 53.46 53.46 42.34 42.34 48.85 48.85
12 12.13 19.16 28.96 4174 12.83 66.29 11.42 53.76 8.50 57.35
2 5 74.62 93.78 34.65 76.39 2145 87.74 1895 7271 1814 75.49
5 10 0.01 93.79 7.45 83.84 5.78 93.52 8.03 80. 74 9.59 85. 08
10 20 4.14 97.93 5.86 89.70 6.48 100.00 8.47 89.21 10.89  95.97
20 2.07 100.00 10.30 100.00 0.00 100.00 10.79 100.00 4.03 100.0
D(50) 3.24 2.72 0.94 1.67 1.14
D(94) 10.51 24. 27 10.74 30. 86 18.19
7
Table 7 Sze didribution of hydrating products in amnonia ol utions with different concentrations
c( )/ (mol-L " %)
/Mm 0.00 0.52 1.04 1.55 2.07
0 1 7.03 7.03 37.58 37.58 40.13 40.13 41.03 41.03 29.50 29.50
12 12.13 19.16 20.44 58.02 13.88 5401 1505 56.08 16.59  46.09
2 5 74.62 93.78 29.24 87.26 26.00 80.00 26.82 82.90 2511 7120
5 10 0.01 93.70 9.34 96. 60 9.61 89.61 11.46 94.36 10.37 8L.57
10 20 4.14 97.92 3.38 99. 98 8.13 97.75 5.64 100.00 10.68 92.25
20 30 2.08 100.00 0.01 99. 99 2.25 100.00 0.00 100.00 7.73 99. 98
30 0.00 100.00 0.01 100.00 0.00 100.00 0.00 100.00 0.00 100.00
ko 3.24 1.61 171 1.60 2.47
s 1051 861 1539 9.84 22.26
[18]
, 1lh
5 70 ; 5 70 ,
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Table 8 QGonpaion o the properties of severd Mg(OH) ; flame retardant
X-  (101)
x10" m n_ x10°3 [nf-gt
L2V - 20A > 800 <3.0 <20 4 (B399 - 83102
1 1342.3 1.4 <30
698. 5 2.55 22.4
<10
- - <20
> 800 <3.0 <20 X 2 7- A
> 800 <3.0 <20 X 2 <. SE
698.5 2.55 2.4
199.6 1.37 8.4
242. 4 - 49.9
9 1 1
Table 9 Phydcd properties of the products
Mg(OH) ) )
! % / MPa /
0 200 8.4 95
5 205 9.27 78 ’
10 210 9.59 75
15 220 9.63 71 )
50 225 8.91 72
70 227 8.59 70
) [1] , , .
31 2001 ,31(1) :1- 4.
(2] . . .
' ' 9. 2004(5) :81 - 84.
) (3] ' ' [J1-
,2006(6) :44 - 47.
' ' [4] o
d [J1- 2004.
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1997 (4) :25- 27. [12] , : ' (1]
[6] , , . Hydrothermdal formetion of di ppersve Mg ,2006(6) :44 - 47.
(OH), particdes in NaOH slution [J ] . Trans Norferrous [13] , .
Met. Sc. China 2004 ,14(2) :371 - 375. [J]. ,2003(5) :3- 5.
[7] , , : [R]. [14] .
: ,2005. 31 ,2005(1) :35 - 39.
[8] , , .. 2000 [15] .
[R]. [P]. :ON 1359853A ,2002.
,2007. [16] Li Yan,ZhuangJing,un Xieo ,et d. Formetion O rod-like Mg
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Current Resaarch Status o Domestic Magnesium
Hydr oxide Hame Retar dant

Jl Lianrmin'2, LI Li-juan® , NIE Feng* , ZENG Zhong-min*
(1. Qinghai Institute o Salt Lakes, Chinese Academy o Sciences, Xining, 810008, China;
2. Graduate schod o Chinese Academy o Sciences, Beijing, 100039, China)

Abstract :The synthes's, surface nodification and gpplication of the flame retardant type magnes um hydroxi de
in China are summarized in this paper. The achievements and developing direction of it in recent 20 years are
discused. And the progect for the development of such kind of flame retardant type magnesum hydroxide is

proposed.

Key wor ds :Magnesum hydroxide; Hame retardant ; High purity and ultra- fine; Current research gatus



