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Table2 Experimenta project of uniform design and the results
No. Xy Xa X3 Y (%)
L 1 1.0 40 25 3238
(2-7] 2 1.0 60 35 46.0
[2.4] 3 13 100 20 385
) 4 13 20 30 428
8] 5 16 40 40 50.9
6 1.6 80 20 311
7 1.9 100 30 34.4
8 1.9 20 40 310
. 9 2.2 60 25 46.1
(Data mining) 10 22 80 35 36.0
o 2.2
( 2) 10
ZnS0,-7H,0 10 mmol(2.88 q)
2 No.8
2.1 2.88 g ZnS0O,-7H,0O
[1-7) 20 L ( —400)
( —400) 50 r/min
: CO;
NHHCO;  ZnSO,7H,0 Xy -400 40 min 4h
Xo(ul) Xs(min). 1 1 mol/L
2 [10] 5~10 mL
110 1h
1 [y
Tablel Table of factorsand levels
No. 1 2 3 4 5
X 1.0 13 1.6 1.9 22 3
Xz (uL) 20 40 60 80 100
Xs (min) 20 25 30 35 40 Y 2
2004-01-14 2004-04-20
( 2002 316 ) (2001 ) (2003 )

(1970-)
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2.3

(12

Y=40.18572+12.75114(X;—1.6)+0.8934932(Xs—30)+
(~1.859524)(X;—1.6)(Xs—30)+(—1.986016x102)(X,—60)>
(X;—1.6)+(~0.2332191)(X5—30)%(X,—1.6).

By=40.18572( ) F=1672.66(F )
R=0.999761( ) S=0.2338624( )
Fo=1.5(F ). F

=001 F

2.4
[13]

X1=1.0, X,=20 pL, Xs=40 min, Y=85.7%.
Y

Y=49.120652-60.942266(X;~1.6)
Y=66.62026+1.1916096x 10 %(X,~60)2

Y=51.6007916+2.0092076(X5—30)+0.13993146(X;—30)2.

X, Y
X1 Y X1
X2 Y X2
Y Xz
X2
Y X
X3 Y
Xs Y
2.5

Y=85.2% 85.7%.
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(a) Zinc carbonate
3

(b) Zinc oxide
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Fig.3 Images of zinc carbonate and zinc oxide
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Synthesis of Zinc Carbonate Nano-crystals with a Novel Method and Data Mining

JANG Qiu-yu, LIAO Sen, WANG Jian-she, GUAN Yu-shi, LUOFen, ZHANG Kai-fen
(College of Chemistry and Chemical Engineering, Guangxi University, Nanning, Guangxi 530004, China)

Abstract: Solid state reaction occurred when ZnSO,-7H,O and NH,HCO; powders were mixed and grinded at room temperature with
surfactant PEG-400 added. Then, the soluble inorganic salts were removed by washing with water, and the fully crystallized and pure
nanometer zinc carbonate precursor was obtained after it was dried. This was a new and simple method for synthesizing precursor of zinc
oxide. Based on the uniform design, stepwise regression and optimization calculation, data mining was conducted to the small database
from synthesis of nanometer zinc carbonate. The optimization parameters of the experiment were gained: 1:1 in molecular ratio of
NH4HCO; to ZnSO,- 7H,0O(based on 10 mmol of Zn), 20 uL in volume of PEG-400, and 40 min in grinding time. Under such conditions,
the average diameter of particles for the zinc carbonate powder was about 35 nm. The nanometer zinc oxide was obtained when the zinc
carbonate was pyrolyzed at 350  for 2 h, and its average diameter of particles was about 20 nm.

K ey words: nanometer zinc carbonate; data mining; room temperature solid state reaction; uniform design



