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1 02(*A) 02('A)
Tablel A seriesof exper mental results

Exp. no Sv,/mv p:/133 3Pa N Ual, pa/133 3Pa Y ield
71001 64 0 28 3 94 Q 77 20 Q 50
71002 710 27 4 00 Q 69 22 Q 65
71003 74 0 27 423 Q 69 23 Q71
71004 67 0 26 4 03 Q 65 21 Q 68
71005 66 0 26 4 15 Q 62 20 Q72
71006 64 0 25 411 Q 63 20 Q71
71007 64 0 28 4 36 Q 57 20 Q73
71008 60 0 27 4 30 Q 62 19 Q 65
71009 62 0 25 4 53 Q 57 19 Q 83

W here, Sv is the intensity of 1270rm emnission; p:, thepressureof the stainless tubg N, the ratio of [Hel/[Cl2];
Uci, the utility of Clz; pa, the partial pressure of 02 (*A) (at 273K); Yield, the yield of O2(*A), that is, [02(*A) ]/

[2D2]

, 0:('A) 50% , ,
0:2(*A) ,
31 DG 0:(*A)
DG , :02("A),02('Y),02(°%) ,Cl2,HO ,He, HO-
0:2('A) + 02(*A) - 02("Y) + 0:(%0) , ki= 27x 10" (15)
0:('A) + M - 0:(30) + M (16)
M 02(*A) , k= 1 7x 10 ;02(°%) , ks= 4% 10 % Cl2, ka= 1 6x 10 **; HO, ks= 6x 10 **; He,
ke= 8x 10 #, an’/molec- s
DG HO: , 1/20, :
HO: He 0:(*A)
0:('2), H (k= 6 7x 10 "), )
0:(*A) [
d[Oz(*A) [/dt= - [02('A) 1{ (ki + ko) [02(*A) ]+ ks[02(E) ]+ ka[Cl2] + ks[HO]+ '}
(17)
dpA/dtZ - pA(l/PT){(kl"’ k2)pA+ ksps + kapa+ ksps+ } (18)
T = (ART){(ki+ ko)ps+ ksps+ kaps+ ksps+ }, 1/s (19)
0:(*A) (19)
At , 0:('A)
C= (At/RT){(k1+ k2)pa + kaps+ kaps+ ksps + } (20)
At . 020'A)
, 200m /s, 1 5ms( Q3n) Jet DG ,
1 2% 0:0'1) : 02(*A)
1.005 1 01 150m /s ; 150m /s
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32 0:2(*A)
0:2(*A) )
0:(*A) + Wall - 0.(°Y) + Wall (21)
, T =2x 10 °(v/2rR) (1/9", v= 200m /s,
R=2m ,T=012(1/9 1 5ms( Q 3n) E3x 101
, 0:('A)
33
(12') ,02('A) . 2Pa/K 0:(*A)
Q3% Q4%/K 3
34 0:('7)
0:('A) 1270mnm, 1 9x 10 ‘an” %, 1 65x 10 *an” "
, DG 1270nm , 634, 703, 762nm
35
(12) , 02('A) 2
2 0:20%)
Table 2 Relative uncertainties
Bo/%  AL/% AN% a>/% L2/% Ses/% Ses/% Sv/% Ss/%  others/%
4 1 5 1 1 1 1 1 1 4
[02('A) ] 20% 02(*A)
36
PS
PS ,
, PS ,
tngsten band standard Iamp filter and Ge
, a R L ————————— . S D
) L
(photon/s)
Pe= BALAMVhe) (Td°/4.7) (a) Fig a Calibration system setup
, Be ) a
W- an % mm ' s hAL ,
an? AA 10nm; Td®/A_ 2 , st d
,m; L ,m; A ,m; h 6 626x 10 *J
Sc 3x 10'm /s Ss,
E= P./Ss (photon/s* mV) (b)
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Absolute O2(a'A) concentration measurement in singlet oxygen
generator using the piston sourcemethod

DUO L iping, CU I Tieji, WAN G Zeng-giang, CHEN W en‘wu, SAN G Feng-ting
(D alian Institute o Chemical Physics, ChineseA cadeny o Sciences, P. O. Box 110D alian 116023, China)

ABSTRACT: A calibrated piston surce of light, which smulates a cylindrical-volune luminosity source, has
been introduced to measure the absolute concentration of illuminant particles It is proved that this Piston Source
M ethod isone of the simplest and most convenient w ays to measure the abolute concentration of illuminant particles,
egecially in real tine measurements of Oz (a'A) in a singlet oxygen generator The relative error of Oz (a'A)
concentration is less than 20%.

KEY WORDS abwolute concentration; illuminant particles piston sourcemethod
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