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ABSTRACT: The work aims to improve the dispersivity and compatibility of nano-sized aluminum trihydroxide (Nano-ATH)
flame retardant modified in chemical grafting method instead of traditional physical adsorption method. Wet surface modifica-
tion of Nano-ATH was carried out with titanate coupling agent UP-311. Effects of coupling agent usage, modification tempera-
ture and modification time on particle size of Nano-ATH were studied in orthogonal experiment method. The modification ef-
fect on Nano-ATH prepared under optimal modification conditions was evaluated by such analytical means as infrared spec-
troscopy, particle size and Zeta potential, respectively. The optimal modification conditions were: m (modifier):m (Nano-ATH)
as 0.03:1, modification temperature as 75 “C, and modification time as 30 min. Nano-ATH could be bonded with titanate coupl-
ing agent UP-311 by virtue of chemical bond. Surface property of the Nano-ATH powder is changed obviously after modifica-
tion, the hydrophile-oleophobic Nano-ATH turns into lipophilic-hydrophobic Nano-ATH, and the purpose of surface modifica-
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tion is achieved.
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Tab.1 The factor levels of Ly(3*) orthogonal design
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Tab.2 The results of orthogonal design experiment

- SES

Sy — ¥k /nm
A% B/'C C/min

1# 1 65 30 267.4

2* 1 75 40 238.5

3* 1 85 50 274.6

4" 2 65 40 149.2

5" 2 75 50 145.5

6" 2 85 30 178.2

7* 3 65 50 108.7

8" 3 75 30 91.1

9* 3 85 40 137.9

K, 780.5 5253 536.7

K, 472.9 475.1 525.6

K; 337.7 590.7 528.8

K, 260.2 175.1 178.9

K, 157.7 158.4 175.2

K; 112.6 196.6 176.3

R 147.6 38.5 3.7

. R=max( K, K5, K3)—min( K,, K>, K3); A, Bl C {Ef#
W 1,

22 SHBTEMESH

Bl 1 Aot Nano-ATH ( 8"RESL ) (RiFR 4y
M. mE 1 PR & LUE 1, otk
Nano-ATH iM%, FEESAMTE 80~ 110 nm Z
(] , RAAR ) Nano-ATH ki b ~F- 350k 4%2 24 91.1 nm.,
BT oy BB A A il kR R OR o ud BE ol
Nano-ATH R AR HEBU/NITE R . Bz, BRIRTR

EHECAF: BRARER (IR 2 T K SRR ER BN 9 T2 219 -
100 | 100
. g
g 60r 60 §
g b
g 40r 140 5
& PR
20} 20
0

1 1 1 1 0
80 90 100 110 120 130

Diameter /nm

Bl 1 Bt Nano-ATH AR 431
Fig.1 Size distribution of modified Nano-ATH
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Fig.2 Zeta potential distribution of modified Nano-ATH
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Fig.3 The stability of bare (Left beaker) and modified (Right
beaker) Nano-ATH
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