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Abstract: T he surface of nanometer calcium carbonate was modified with compound modifiers. T he in-
fluences of several factors on the property of nane-CaCO3, including modifier dosage, emulsification
temperature, emulsification time and the time of being kept warm were investigated respectively. The
technological conditions were optimizedmodifier dosage was 4. 83% ( mass fraction)of nane-CaCOs,
emulsification temperature was 80C, emulsification time was 40min and the time of being kept warm
was 60min. T he active exponents, oil absorption values, sedimentation volumes and the viscosities of
the modified and unmodified nane-CaCOs3 in dioctyl phthalate were measured. The FTIR characteriza
tions of the modified and unmodified nane- CaCO3 were also carried out. The results showed that the
lipophilicity of the modified nane-CaCO3 was increased remarkably. T he nane- CaCO3 com posite epoxy
modified acrylic primer was prepared, compared with traditional epoxy modified acrylic primer, the
modified nane-CaCO3 composite epoxy modified acrylic primer was remarkably improved in many as-
pects such as water, salt water and salt spray resistance.
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Table 1 Effect of modifier dosage on surface modification of nane-CaCO5
No. Modification agent dosage /g Active exponent / % Value of oil absorption/ (mL* (1005) ')  Specific surface area/ (m>* g~ ')
0-C1 0.8 1.25 63. 89 29. 60
0-C2 1.6 20. 16 47.18 28. 81
0-C3 2.4 37. 68 44.06 27.96
0-C4 3.0 99. 09 40. 06 27.86
0-C5 3.6 99. 45 39.51 27.37
0-C6 5.0 99. 66 38. 84 25. 83
1 ) ) )
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, 3.0g , 4.83%) , CaCOs
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Table 2 Effect of emulsifying tem perature on surface modification of nane-CaCOs
No.  Emulsifying temperature/ C  Active exponent/ % Value of oil absorption/(mL* (100g)~ ')  Specific surface area/ (m2* g~ )
0-C7 50 73.74 48.17 31.28
0-C8 60 90. 75 43.45 29. 81
0-C9 70 98. 16 41. 84 28.26
0-C4 80 99. 09 40. 06 27.86
0-C10 90 99. 34 39.54 22.43
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Table 3  Effect of emulsifying time on surface modification of nano-CaCO;
No. Em ulsifying time/ min Active exponent/ % Value of oil absorption/ (mL* (100g)- 1)  Specific surface area/ (m2* g- )
0-Cl11 10 80. 15 52.36 28.05
0-C4 20 99. 09 40. 06 27.86
0-C12 40 99. 41 36.23 27.45
0-C13 60 99. 48 35.12 27.22
0-C14 90 99.52 34.56 27.08
0-C15 120 99. 60 34.03 26. 89
40m in
" X 2.4 CaCOs
CaCOs ; ( 16000r/ min) (3. 0g)
, R (807C) (20min) ,
. . 4
4 CaQ0;
Table 4  Effect of constant temperature time on surface modification of nanoe- CaCO;
No. Constant temperature time/ min ~ Active exponent/ %  Value of oil absorption/ (mL* (1005)~ ')  Specific surface area/ (m?* g~ ')
0-C4 30 99. 09 40. 06 27. 86
0-C15 60 99. 48 36. 12 27.58
0-C16 90 99.56 35.71 27.10
0-C17 120 99. 66 35.06 26.35
4 , , Ca ,
COs , , 60min
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) CaCOs ) 60min) CaCOs A;



/2006 4

CaCoOs B

5
Table 5 Active exponent, value of oil absorption

and specific surface area

Active exponent Value of oil absorption Specific surface area

Sample 1% [(mLe (1007 1) /(w2 g
A 99. 69 35.01 27. 8
B 0 67.59 23.51
5 s s CaCos
(2)DOP
DOP
., 25C
CaC0s ( DOP )
DOP : 6
6 Ca(Q0;/ DOP (mPa- s)

Table 6 Viscosity of CaCO3/DOP system (mPa-* s)

Mass fraction of

nane-CaCOs3/ % 5 10 20 50
Sample A 87.5 113.4 183.6 305.6
Sam ple B 464. 1 893.5 1235 2680
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Fig. 1 The settling curves of the modified and unmodified

nane-CaCO3 in dimethyl benzene
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Fig.2 FTIR spectra of the modified and unmodified
nane- CaCO3  (a) unmodified nane- CaCO3;
(b) modified nane-CaCOj3
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Table 7 Composition of primer
Com ponent Primer( ) Primer( ) Primer( )
Epoxy modified acrylic resin/g 56 56 56
Dispersing agent /g 0.3 0.3 0.3
Chlorinated paraffin/g 4.1 4.1 4.1
Iron oxide red /g 13.4 13.4 13. 4
Zinc phosphate / g 16. 1 16. 1 16. 1
Bentonite / g 3.3 3.3 3.3
Kaolin / g 5.9 5.9 5.9
Mica powder /g 5.4 5.4 5.4
Unmodified nane-CaCO3/ g 2.0 0
Modified nane-CaCO3/ g 0 2.0
8
T able 8 Main performance index of primer
Perform an ce index Primer( ) Primer( ) Primer( ) T est method
Im pact resistance / cm 50 50 50 GB/T1732- 1993
Flexibility / mm 1 1 1 GB/T1731- 1993
Adhesion / grade 1 1 1 GB/T1720- 1989
W ater resistance / h 485 493 1530 GB/T1733- 1993
Salt water resistance /h 352 347 986 GB/T1763- 1989
Salt spray resistance /h 235 240 613 GB/T1765- 1989
Storage stability(six months) Delamination ~ Delamination U niform GB/T6753.3- 1986
8 , CaCOs 3
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