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WE . W T IEZBIRIKSIAY 207 nm KeBr ™ #E0FATRMESA T — B (MA) . 58 T BEM RS2 R 2 (RUARRE | P16
WRRE BTN N T AT IR A DR AR DG, S T IPROCRR R X R ERECR | BB BT TR CO, YRR 4 A4
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FEEHT) B e o S AE A DG B AT 65. 1 W B BEZR B imi. S A TR Fh i, SR T B, - #i F CO, SR PEARIE A 7.
MITHEATI R H7 79.8 W, KRG 9.0 m* -h ™' WA W 92897 mgem ™, — W LBRFH 56.8% , He % 7y 185.6
g+ (kW-h) ' MR B AGHT CO, BEREE R 16. 8% F110. 3% . )i, M FHABTIR AN E T — H g A 140 7= 0, &85 6 — FF e
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Direct Photolysis of Methylamine Gas by KrBr * Excilamp

ZHAO Jie', LIU Yu-hai', WEI Lian-mei', YE Zhao-lian' , ZHANG Shan-duan’

(1. College of Chemistry and Environmental Engineering, Jiangsu University of Technology, Changzhou 213001, China; 2. Department
of Electric Light Sources, Fudan University, Shanghai 200433, China)

Abstract: A study on methylamine (MA) photo-dissociation in gas phase has been carried out using UV radiation from a 207 nm
KrBr" excilamp driven by a sinusoidal electronic control gear. The influence factors including gas flow rate, initial concentration and
input power of removal efficiency were investigated. The radiant power and spectrum of the lamp were measured. Several parameters
were investigated including removal efficiency, energy yield, carbon balance and CO, selectivity in order to comprehensively evaluate
the photo-dissociation process. It was shown that the removal efficiency increased with enhanced input power, decreased gas flow rate
and increased MA initial concentration. Energy yield had positive pertinence with MA initial concentration, and it would obtain optimal
value at 65.1 W. Carbon balance and CO, selectivity showed slighter enhancement when lamp power increased and gas flow rate
declined. The removal efficiency of 56. 8% was achieved at a lamp power of 79. 8 W, a gas flow rate of 9.0 m’ -h ™' and an MA initial
concentration of 2 897 mg+m ~*. Under the above mentioned experimental conditions, energy yield reached 185.6 g-(kW-h) ™', and
carbon balance and CO, selectivity were 16. 8% and 10.3% , respectively. At last, secondary products formed were analyzed by gas
chromatography-mass spectrometry and the photo-degradation mechanism of MA was suggested on the basis of UV-vis absorption
spectrum.
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Fig. 1 Process of photo- dissociation of MA gas by KiBr* excilamp
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Fig. 2 Transient electric parameters of the KiBr* excilamp
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Pyt FEAE I Z 207 nm 2E50L.
®1 KrBr' A5 FAHBESK

Table 1 Transient electric parameters of the KrBr* excilamp

Ve PR MR R TR
/kV /kV /A /A /W
14.23 4.01 0.079 0.021 16.4
18.25 5.15 0.113 0. 030 28.7
20. 54 6.09 0. 137 0. 040 42.7
25.74 7.84 0. 180 0. 053 65.1
28. 44 8.71 0.214 0. 064 79.8
33.48 10. 39 0. 260 0.077 101.6
1.0
KrBr*
BoX oy
207 nm e
0.8+ 102 W
Br:“
291 nm
A
0 ; i \
200 220 240 260 280 300 320
¥ Je/nm

B3 KrBr" S FAESELTETHESLIEE
Fig. 3 Radiant spectrum of KrBr* excilamp driven

at different lamp power
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Fig. 4 Dependence of MA removal efficiency on input lamp power
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9 m*h'. Bl 6 R, — R LB RBEE VIR
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Fig. 5 Dependence of MA removal efficiency on gas flow rate
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g. 6 Dependence of MA removal efficiency on initial concentration
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Fig. 7 Dependence of energy yield on lamp power

RN 65.1 W I, BE R A i, B E 43 1 6 % i —
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Fig. 8 Dependence of energy yield on MA initial concentration

%2 RAWIHEWEZ) 92 800 mg-m > Ay — H i 7E
ANEKT Tl 3 A AR 3 2% 4 T i P 5 A Co, i
Petk. nTLE W, — W IETE KeBr " W TATERET
WA CO, SEPEMERRLE 20% LI, Ul Bl — H e 4y
T RASAM ., M ER R0 — R R N
£ CO Fil CO,. HATIRETE, —H B LB T
o A T s AR R, S X A 45 B
[ 4E K | fOF- 5 FN CO, SEREPETH . o A S AR
AR ATPR T BAE A COo Ml CO, AR A k.
MITTER N 79.8 W, SR H 9.0 m’ -h ™", WIHA I
JE 2 806 mg-m ~* (1) — H AR, BikSF-Ai AT CO, ik
PEVES 50 R 16. 2% F1110. 5% .

&2 KrBr' 5 FATREM — RESENBREEN CO, EFiE
Table 2 Carbon balance and CO, selectivity for photolysis of MA gas by KrBr* excilamp

SR WY ISPZIES PRiES CO AU CO, (R B T V- CO, Bk
/m’ +h! /mgem 3 /W /% x107° %106 /% /%
16.4 15.6 0 18 5.7 5.7
28.7 22.5 18 23 9.0 5.0
9.0 2 806 4.7 34.3 35 46 11.6 6.6
65.1 43.5 51 80 14.9 9.1
79.8 57.9 67 123 16.2 10.5
16.4 1.2 0 0 0
28.7 18.0 15 6.4 6.4
14.9 2877 42.7 30.2 20 38 9.2 6.0
65.1 40.4 35 61 11.4 7.2
79.8 54.3 48 98 12.9 8.7
16.4 6.2 0 0 0 0
28.7 14.5 0 0 0
33.5 2897 42.7 22.3 0 0
65.1 34.5 20 25 6.2 3.4
79.8 39.8 26 50 9.1 6.0
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