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Fig.2 Absorption spectrum of chlorophyll
1 CaS-0.005Cu* (447 nm photosynthesis.
) (275 nm )
Fig,1 Excitation ( A,= 447nm) and emission
(Ax = 27 5nm ) spectra of CaS -
0.005 Cu”.
1 CaSxCn* Cu x
Table 1 Concentration dependence of Cu* -emission spectra and intensity in CaS x Cu* (A= 275 nm).
2% 10*/ mol 1.0 5.0 10 15 20 35 50 75
Aen/ nm 21 423 425 427 434 436 447 458
I/ a.u. 8 24 46 57 62 88 100 41
3.2 CaSyEu"
Eu CaS [1,6,9]
CaS Cu'  Eu” : CaS -Eu”
276nm  570nm( 3) 300 nm Eu” CaS
, 4. 4 ) Eu”  CaS ) Eu” ,
, , CaS -Eu™ ,
() ; 4 . Eu" CaS
, Eu™ (y= 0.0015),
(Eu203) CaS ‘Eu™ .
605 nm Eu™ . Do_ F2 ) Eu™
3.3 CaS«xCu , yEu”
(2= 300 nm) Cu’

Cu" Eu” CaS ,
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Table 2 Dependence of emission intensity of Cu* (Ig) and Eu* (Ig) on the concentration of Cu*

in CaS ¥Cu*, 0.0015Eu* .

xX% 10/ mol 0 2 4 6 10 35 50
I5(Au= 300 nm) 0 49 61 63 63 76 37
Ir1(Ax= 300 nm) 10.3 59 66 69 71 69 67
Ir2(Ax= 570 nm) 89 99 100 92 88 88 87
4 Eu™, Cu® Eu* Ed” . , Cu” Eu”
7 Cu*  Eu® CaS 430 nm 630 nm
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Fig- 7 Excitation spectra of CaS *0.005Cu*,
| 0. 0001 Eu® . (1) Awm= 430 nm,
0 5 10 15 20 25 (2) A= 630 nm.
yX10*/mol
7 (D )
6 CaS-0.005Cu*, yEu'* Cu® Eu*™ N
430nm Cu s
Y
(1)Eu2+ ( 570 nm ) 323nm R 362nm
+
(2)Eu® (1300 nm )3 P Cu ( 1)
(3) Cu (300nm ) . Cu  Eu”
Fig. 6  Dependence of emission intensity of Cu* 48 nm, 362 nm
and Eu** on the concentration of Eu* in 7 (2) 630 nm Eu**
CaS *0.005Cu* , yEu*". ’ Eu ( 3)
, ; Cu’ Eud
, , 300 nm , Eu* 276 nm ,
24 nm. 7 s Eu* Cu” s
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Table 3 Dependence of Cu* -emission spectrum peak on the concentration of Eu*
in CaS 0. 005 Cu*, yEu™* .
¥ 10*/mol 0 0.1 1.0 50 10.0 15.0 20.0
Aem( A= 300 nm) 447 440 431 25 421 418 415
4 CaSyEu’* (1) CaS-0.005Cu’, yEu* (2) Eu**
Table 4 Comparision of Eu® emission intensity in CaS yEu* (1) and Ca$ 0.005Cu*,
yEu* (2) (Aa= 300 nm).
yx 10*/mol 1 5 10 15 20
(1) 16 17 33 36 37
1(2) 70 80 100 89 77
3.4 CaS«xCuy, yEu2+
, CaS ¥ Cu” ,yEu2+ , x ¥ ¥ x
, Eu” (Ir) Cu' (I8) Cu’
., CaS«xCu', yEu™ / (Iv/Is)
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: 80%( 8): 90 |,




172

18

(1) ,CaS xCu', yEu™

CaS+€u” CaS-Cu", Eu
CaS ‘Eu™ s
Cu+ , E 2+
4 % i
(Iv) .
()

(2) CaS xCu", yEu™

0.6% .

. CaS+Cu’, Eu”

s CaS-Cu"™ CaS -
Cu’ (Is) Eu™
630 nm ) Cu’ »FEu”™
, , Cu' - Eu*
x Yy

. CaS +0.005Cu", CaS ‘0. 0015 Eu™  CaS -0.005Cu", 0.0001Eu™

(3) CaS Cu

Lehmann W. J. Electrochem. Soc., 1970, 117: 1389.
, 1991, 12(4):312.

2+ 2+

Eu s Eu

Mao X H, Wu Z G, Lian S X. J. Rare Earths (Special Issue), 1995, 1: 250.

s b 404

, 1992, 321 .



2 : CaS-Cu*, Eu? 173

PHOTOLUMINESCENCE AND
APPLICATION OF CaS ‘Cu', Eu”’

Lian Shixun Mao Xianghui Wu Zhenguo Li Chenzhi Zhen Yao
(Dep artment of Chemistry, Hunan Normal University, Changsha 410006)

Abstract

The fluorescence of Cu® and Eu”* coactivated CaS is reported. The emission bands
of Cu’ and Eu”™ peaking at 430 nm and 630 nm were originated from Cu’ transition of
CutaVs™ centers and 5d— 4f transition of Eu™", respectively. The dependence of lumi-
nescence properties of Cu”nd Eu” on their concentration was investigatad. The emis—
sion of Eu”" is sensitized by Cu" and the peak wavelength and intensity of Cu’ -emission
band are affected by Eu” . The experimental results indicate that there exists effective
energy transfer from Cu® to Eu™ in CaS host. CaS ‘Cu” and CaS ‘Eu” are good red—
light transition agent and bluedight trasition agent for farm film, respectively. The ab-
sorption spectrum of chlorophyll photosynthesis can be imitated by light transition film
for farm using CaS *Cu”, Eu” phosphor as additive, Which can make the crops growth
in the environment of function spectrum of the best growth of plants, and promote its

growth or increase yield.

Key words CaS ‘Cu’ + Eu™, photoluminescence, Imitation, chlorophyll, photosyn—
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