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Synthesis of Magnesium Carbonate Whisker by Reverse
Precipitation Method and Its Flame Retardant Property
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Abstract :[Objective]Magnesium carbonate whisker was prepared,and its influence on the flame
retardant and reinforcement properties of composite materials were studied when it is used as a
filler. [Methods] The magnesium carbonate whisker was synthesized by reverse precipitation
method,and the raw materials was magnesium salt and Na, CO;. The effects of some factors on
the morphology of magnesium carbonate whisker were studied,including the variety of magne-
sium salts (MgSO, *« 7TH,O,Mg(NO,), « 6H,0 and MgCl, « 6H,0),reaction time, dropping
speed and surfactants [ sodium dodecyl sulfate (SDS), cetyl trimethyl ammonium bromide

(CTAB), nonylphenol polyoxyethylene ether

(OP-10)]. Meanwhile, the flame retardant and
mechanical properties of HDPE, which was filled
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with the magnesium carbonate whisker modified
with titanate coupling agent,were also investiga-
ted. [Results] The prepared magnesium carbon-
ate whisker is rod-like in morphology, and the
largest ratio of length to axes diameter is ob-
tained when MgSO, -+« 7H,0

reacts with
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Na, CO; ,and the whisker length reaches the greatest value when reaction time is 30 min. The

three surfactants can greatly enhance the ratio of length to axes diameter. The addition of mag-

nesium carbonate whisker modified with titanate coupling agent can obviously improve the

flame retardant performance of high density polyethylene (HDPE) and tensile strength. When
the content of filled whisker is 40wt% of HDPE, the tensile strength has double. [Conclusion]

The rod-like magnesium carbonate whisker can be synthesized by reverse precipitation method,

and has good effects on flame retardant and reinforcement on HDPE,

Key words: magnesium carbonate whisker, reverse precipitation method, surface modification,

flame retardant property
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Fig. 2 The effect of reaction time on morphology of magnesium carbonate
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Fig. 3 The effect of dropping speed on morphology of magnesium carbonate
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Fig. 4 The effect of different surfactants on morphology of magnesium carbonate
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MgCO; whisker/HDPE ) o 4 ¢ 26. 4 13.2

(modified whisker)

FEASE 201646 A % 2345% 3H

3 it

SR R TR) TV 125 76 5 T B ) A e R B
M, YK B E] S 30 min, L MgSO, « 7TH,O 5
Na, CO, Sy JFURE B B Bl 2 B s 20 1 48 L e KL K
JEd ¥ 50, AE MR &R B 3R g ME R SDS,
CTAB.OP-10 DA K #5 il MgSO, ¥ W 1% 1 i 2 J 4B
A T R B A A0 B A K 4B R TR B BB 7R NDZ-
311 WM JE Bl TR B 5 20 N N B 155 9 B R 0 M R
o, IS 52 6 b R Y BEL R AR R i e B 4 ) g 4
1R s oA B B — A

SE k-

(1] CHmDy . 2 7. LB R i L B0 AR S HE R e iy 35t
(I & b A 5 BT . 2013,42(4) :55-57.

GUAN R F,LI N. The application status and develop-
ment prospect of inorganic flame retardant[ J]. Synthetic
Materials Aging and Application,2013,42(4) :55-57.
ook SR ORAE , T, A TR IR BE b 0 A5 1 R 9T 0 R
(1. &k 546 T,2013,42(4)  1-8.

MA L B,CAI R H,WANG Y,et al. Research progress

[2]

of preparation of magnesium carbonate whisker [ ] ].
Journal of Salt and Chemical Industry,2013,42(4) :1-8.
XUGEM 5RB Ik 2 R B AT B T 5 9 & [T, 8
Bl Tk, 2010,42(11) :11-13,

[3]

259



[4]

L6]

[7]

(8]

[9]

260

LIU Z B,ZHANG Y F,ZHAI X L. Application and de-
velopment of magnesium salt whisker [ J ]. Inorganic
Chemicals Industry,2010,42(11):11-13.

EhRR U AR, SO B, AR o B TR B T A B R K
FHLTT. JEHLER Tk, 2006,38(4) :40-41.

MA Z L,JIA W,GAO W G,et al. Synthesis and applica-
tion of hydrous magnesium oxysulfate whisker[J]. Inor-
ganic Chemicals Industry,2006,38(4) :40-41.
R W W o 0 R B A A A T e AL B 1 AT
FEL ] AL TR LB KL, 2013, 41(6) :87-89.

DONG D Q,HU X Y. Preparation and characterization
of basic magnesium sulfate whiskers and research of its
application[ J ]. New Chemical Materials, 2013,41(6):
87-89.

CHENG W, LI Z. Nucleation kinetics of nesquehonite
(MgCO; *» 3H,0O) in the MgCl, —Na, CO; system[]].
Journal of Crystal Growth,2010,312(9):1563-1571.
WANG Y, LI Z B,DEMOPOULOS G P. Demopoulos,
controlled precipitation of nesquehonite ( MgCO; -
3H,0) by the reaction of MgCl, with (NH,),COs[J].]
Cryst Growth,2008(6) :1220-1227.
BRFP L A, L IR BE K S TR 283~363 K
0 [ PR 0 R 2 B B ()], o AR AR % 4R, 2009, 9
(3):520-525.

SHAO P P.LI1Z B.MI J G. Composition and morpholo-
gy of magnesium carbonate hydrates synthesized by the
reaction of MgSQ, with Na, COy in 283~363 K[J]. The
Chinese Journal of Process Engineering.2009,9(3) :520-
525.

EERE I, = E R, SF. AR b = KR R B A
BIE TS L)), N TR A4 . 2012,41(1) : 158-164.
YAN P K, TIAN H S.GAO Y J.et al. Research on the

synthesis of nesquehonite whisker with high asoegt rati-

[10]

[11]

[12]

[13]

[14]

os[J]. Journal of Synthetic Crystals,2012,41(1);: 158-

164.
GUO M,LI Q.YE X ,et al. Magnesium carbonate pre-
cipitation under the influence of polyacrylamide[] ].
Powder Technology.2010,200(1/2) :46-51.
YANG C,SONG X,SUN S, et al. Effects of sodium
dodecyl sulfate on the oriented growth of nesquehonite
whiskers[ ] ]. Advanced Powder Technology, 2013, 24
(3): 585-592.
=R B [ e A A R T T R X =K Bk R R
s AU S 5% i BF 5 () ). ik R 26 38 41 2013, 32(9)
1729-1732.
YAN P K, XUE G L,GAO Y J,et al. Study on the
effects of different surface-active agent on the morphol-
ogy of nesquehonite whisker[ J]. Bulletin of the Chinese
Ceramic Society,2013.32(9):1729-1732.
W%, EWISC, JRAETE 4 TEKBR R BE A g BELA 77 1 IR
BETF e 5 B AR LT ] h B BHAK . 2015(3) : 21-24.
SHENG X, WANG M W,ZHOU H L,et al. Depth de-
velopment and application of anhydrous magnesium
carbonate as the flame retardant[ ] ]. China Flame Re-
tardant,2015(3) :21-24.
TR T, EH LA MR R TR X =Kk R B AR
TSR RTEFE [T ] R LR 2244 A SRR 4 ), 2014,
35(12): 1783-1786.
WANG Y L,YIN W Z, WANG L,et al. Surface modi-
fication of nesquehonite whiskers with stearic acid[]].
Journal of Northeastern University: Natural Science,

2014,35(12):1783-1786.

TS R &)

Guangxi Sciences, Vol. 23 No. 3,June 2016



