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The Original Study of Connection between Chrome Green' s Lattice
Parameters and Its Properties

Yang Lijun, We Xiwen*, Wu Yuquar®, LiuChun®, Sang Honggi”

(Department of chemistry, Chong Qing University, Chongging 400044;  “Chongging Minfeng Nonghua Group, Chongging 400033)

Abstract The crystal structure, chromaand chromatism of chrome greens were analyzed . Using ab
initio calculation at the UHF level with a 6-311G basis set, the cluster models of chrome greens were
calculated and the results were analyzed by taking Bayer standard sample's lattice parameters as basic point.
It shows that, in the range of the deviation among the lattice parameters, the Bayer sample's energy is not at
the lowermost point; that the little change of lattice parameters will bring obvious effect to properties of the
pigments; that the increase of lattice parameters has more influence on properties of the pigments than that
the decrease of it; the properties of the pigments are more sensible to the change of the parameter a than to
the change of the parameter c.
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Tab.l Samples lattice parameters and its deviation with Bayer sample's
a/nm (a-ap)/a, c/nm (c-co)lcy
Bayer 0.49588 0.000% 1.35912 0.000% 2.7408
17 0.49614 0.052% 1.35978 0.048% 2.7407
2! 0.49560 -0.056% 1.39912 0.000% 2.7424
3 0.49534 -0.109% 1.35978 0.048% 2.8178
1 Bayer
a 011% ; c 0.05% o )
) :a +012% ;c  +0.06%
s o
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Tab.2 Testing results of chromaand chromatism
L A B C AE AH
Bayer 38.4 -18.7 19.2 26.8 — —
17 317 -16.1 14.4 21.7 8.64 1.94
2 314 -16.5 14.9 223 8.50 1.73
3 30.6 -17.2 15.7 233 8.68 1.50
L », A B C , AE , AH
2
UHF DFT , Bayer o [CrOg)°
Cr ) STO-4G. STO-6G 2l ) 6-311G
UHF ) B3LYP . STO-4G
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Tab.3 Electron transition and absorbed wavelength with difference parameter a (nm)
Aal% -0.12 -0.09 -0.06 -0.03 0.00 +0.03 +0.06 +0.09
a 0—1 632 629 668
1-1 444
b 0—1 730 537 548 636 687
-1-0 681
1—-1 540 633 612
3 , Bayer a, b 0—1 , 630nm o
—1—-1 , 444, 630nm. , Bayer
o s a 0.06% s 600~700nm
) 400nm , o 2*
o s a 0.12% 0—1 s 632 nm. 730nm,
440nm , o a 0.03%-. 0.09%
I I
s I o
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Tab.4 Electron transition and absorbed wavelength with difference parameter ¢ (nm)
Acl% -0.06 -0.045 -0.03 -0.015 0.0 +0.015 +0.03 +0.045 +0.05
a 0—1 632 629
1—-1 444 505 489
-1-0 626 657
b 0—1 689 638 638 636 636 513 528 635
1—-1 633 634 500 636 633 633 633
—1—0 513
4 , Bayer , c
0.015% 0.05% , a s b 0—-1 s 630nm )
400~500nm ) c 0.015%-. 0.05% Bayer
o s c 0.05% ¥ 3 s 1.2
c s -0.015% s a s b 0—1
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