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Effects of pH on the Growth of Mg(OH): Crystals

LI Qiu-ju,» LIU Hua-yan. LU Hanfeng, ZHENG Minzhu, XIE Jing. CHEN Yinfei
(State key Laboratory Breeding Base of Green Chemistry -Synthesis Technology. College of Chemical Engineering and

Material Science, Zhejiang University of Technology, Hangzhou 310014, China)

[Abstract] The magnesium hydroxide was prepared by titrating magnesium chloride into ammonium hydroxide solution, then the

samples were modified by hydrothermal method in autoclave at 200°C. The samples were characterized by Scanning electron microscope

(SEM). Xray diffraction (XRD). Laser granularity, and nitrogen adsorption measurements (BET ). It was found that at pH=10.0 the

samples with uniform particle sizes and good dispersion were obtained- And the growth mechanism of the Mg(OH): crystal in different pH

values was also discussed -

[Key words] magnesium hydroxide; pH value; flame retardant ; hydrothermal method

1 RN S

SRS
SRR 9 TE AL AL LA SR, ey T FERELAR A

VTR IE R LB S h e R . 5 B TER R
A EPESE  5 R R R I TRERE R R . AL )
PERTHURAE fE 29 B R R, Toll b4 22 55 3 SR 0T
3R RS U AL SR AT P AL B 3 45 0 S AL L
RISl Sk U L E R R AR TR KA
AOER RN AT = A A kU B R AR
SR K B G 2 B8 B DA 9 4R 7T B B S 5 1
ERNEHRZRBE LA EE,

R R ST RORL R N R R AR %
AR FE IS 0V B B 00 T pH A
% AT WA 2 pH (BT Phillips V. A 207 527

IKCES H 2. 2006-09-10: 84T H £, 2006-11-15
ELWH . WiLA R T E B H (2006¢21079)

60°C i, pH fEDX % 308 0 480 1 6 it A 1 B S A Bl
pH B T8 SR AL B A He 2 1T BN B AR He T (B3
B 75 188 AU A PR 2R K RSO 5 T A RORL A 4 1 28
6. oAb ST T A pH A X R AR KA AR K B
Wi FE oM T A FRAILEE (DX B 55 Aok A% 75 T 1 BT 38 A
Z. WL ASCRGHBTITE TR H R TTHE — KBRS
# A BRRILAT R S R P pHLEDR TE 55 FORL AR B4 520, 4
HRR T pH BEAE S AL BRSS St R A /R IHLEE,

2.1 S| ENTE

FiE ] 1. Smol/L ) 48 4L BE ¥ W 100mL, 7E 40°C 1& iR /K ¥
Hh ) P I6% 3h 2 IR 1E ER Z B R 250 ¥k K R
AR T = I 35 00 pH M, Ikl RS Ak S 1
60min, S8 JF F SRS EN B E IR LIS VLR R E 250mL 1Y

YR 2R3 (1977 ) Lo, Wi ge e EENFIHA R AL, BRAEE . FRR K E-mail ;yfchen@zjut - edu- en.,



. 610 .

MRBE S TR

2007 4 8 A

PEAE TR IN— o B A SR VE VE . BEAL 500 B B IR ik 4
NI IR JE VA 8 L T TR 4R LA R Mg (OH)»
FEdh
2.2 HmiSRRRRRIE

F B A Hitachi 23 7] A= 7y S-4700 BU37 4 54714 i e WL
SRR TERL X SR £ B AT X (Themmo ARL SCINTAG X'
TRA) ST PR 454 . Cu ke $8, 0. 0475 i ASAP2020 4x [ 5
R BRI B, A 150°C T AL BE 4 /1N B i) 5 4% A HESR T B
Malvern UK 2000 3k B2 S 5 7 i () 2R OB L

3 IBRAERER

3.1 pH EHEELEREHRMEIRN
SHHFGE T pH My 9-0,10.0,13.0 B Xt T 47 60 3
W, P LB B A2 B2 G2 4B ALBL A CL#0 R
A (<10 %), MFE 1(AZ.B2.C2) T BL 7t pH LAY
N N R

& 1

A :
|
™~

DH {1 6 2L L BERD SEM

AR R S T AR B B2 0 A R 77 R S T R k. 2
pH (B 9-0 Fh 8] 100 B S i 75 77 PR A8 T BeoR s kg
), A8 At 72238 70 B 5 24 pH M 100 R T 51 13. 0 i fy
SR FREEE N7 A RANI R, K AE pH=10. 0
ARAT TR A 73 B S U FR) 7N 05 AR S 358 B L e o R 42
BT iR R IR RS, WA 5 5@ TR
.

M LALBL CL) ] LA i pH=9. 0 i, 7 i [ 58 ¢
PR ST IR SRR B B HI R A k2, B pH (H
e 7 BCE S 20, RS R B T 1 R R 2
{24 pH=13.0 8¢ (5 pH=10.0 ). 7= & i A1 A
TR, SR R D EAR pH AR AR A0 5t A RSO AZ S B KT it
RO E KR/ S NIRRT I RIE—f. &
pH {ELIRHE T S AR H T IB ARG FEARR T 2R il i A By AAS 5 ]
B, X—gHpwar LN 2 5 EESE.

Bl 2 JE SR AL B AR dl AE AN TR pH {H A XRD [, IS 2

e [y A

Fig-1 SEM image of magnesium hydroxide in different pH values (A1, AZ, pH=9.0; B1,B2, pH=10.0; C1,C2, pH=13.0)
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Table 1 Influence of pH on the density and half width of

XRD peaks of magnesium hydroxide

001/° 110/° Toot/Tion
pH=9.0 0. 2805 0.2323 0.9806
pH=10.0 0. 2650 0.2246 1.0501
pH=13.0 0.2979 0.2622 0.8914
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Fig-2 XRD pattern of magnesium hydroxide in different pH values
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Table 2 Influence of pH on the granularities and surface

areas of magnesium hydroxide

001/nm 101/ym 110/nm BET/ m® °97l A
pH=9.0 28.38 35.77 50.69 11.76 20.4
pH= 10.0 30.04 36.99 47.14 15.27 20.4
pH=13.0 26.72 31.69 41.10 16.02 22.2
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Fig-3  Distribution image of magnesium hydroxide particles in different
pH values
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Table 3 Eastimated molar equilibrium concentrations in

solutions of Mg2+ ions in different pH values

Con Cfa; C@)H CE/ Cﬁg()H
pH=9.0 1077 0.12 4.2x10"* 2.9X10*
pH=10.0 107! 1.2X107°  4.2X107° 2.9X10!
pH=13.0 107! 1.2X1077  4.2X107%  2.9X107*°
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Ksp = Cy?™ e (:20117 =1lzx10" (18°C)
K = CM5,0H+/Cang+ « Com = 350(25°C)
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Fig-4  Numerical simulation results for double specimens of alumina (a) 4mm:(b) 6mm
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