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Abstract

The environmental pollution caused by odor and deleterious gas such as BTX is an
important social issue nowadays and has caused many public attentions. The control
of this pollution is a concern for both the expets in the fields of environmental
protection and public health. The solutions applied at present include melting agent
absorption, fix-bed absorption, catalyst combustion, absorption -and rejection
catalyst combustion,and biotechnology.

The experiment gave a systematical study on a new technology-photooxidation
method for the control of deleterious gas and odor. The method has the advantages

of lowinvestment, low maintenance cost and no second pollution.

The experiment has finished the research on the disposal of deleterious gas and odor
by using photooxidation method, with the lab test and field test performed.

A new kind of photooxidation device was designed in this experiment to dispose
deleterious gas and odor.In this device, special wavelength ultraviolet light was
adopted to dispose the waste gas. This wave-length ultraviolet light can produce
ozone in the oxygen. The device makes use of both the ultraviolet light and ozone to

treat the deleterious gas and odor.

Waste gases such as BTX, hydrogen sulfide, ammonia and methyl mercaptan were
studied in the photochemical system. The results show that all these gases can be
disposed in the photochemical system. Off-gas quality has reached national exhaust
standard.

Factors that influence the deleterious gas and odor degradation by photochemical
method, such as light source, radiation intensity, air quanlity, initial gas
concentrations, O, temperature, spray, filter and absorption layer, amount of ozone,
were analysed in detailed in this experiment. The kinetics of the gas phase

photooxidation was evaluated.

Photochemical technology can solve the deleterious gas and odor pollutions in

factories. The initial investment is low by using the photochemical, and the system is

o



controlled easily for excellent performance.

In the pilot-scale test, the photochemical technology has been selected to treat
off-gas from the building materias processing factory, wastewater treatment factory
and biodiesel oil company. The results show that problems of deleterious gas and

odor have been solved well.

Key words: photooxidation, deleterious gas, odor gas, BTX.
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64mm, KRR BB 2 AN HTTIRM 2.5% DNP Hl 2.5% Bentane
) Chromosorb W HP DMCS  (80~100 H).

FER 65°C; Ryl 2SR 250°C

HAME S0mL/min; ZSHEH 46mL/min; S FiE 400mL/min,
5) L

S ARG

A FID MSAEIEN, BRERHKE 4*10-2mg/m3. AESELAAR
3mm, & 2m FI B A A3 A 80~100 H 19 20% PEG 20M-GCS880 AW DMCS.
HER 90°C; RPUARESE 140°C; SAEESE 140C,

ES & 20mL/min; EAHEN SOmL/min; S FE 350mL/min.
6) XRY R

RAREARTTE, AP “=37 MRS R R BN TN,
KT LB “ =% [RE W ORI, BT BAUE RS EIEN
BB RES R A KB R4, BLABNR S ERRI T EM &N A
B, BATERT RAEEE. KRS, AR R EBCE W, AT T &
KL

KM =K R, FRALUARIBRSMRERSHEAEMTER, K
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HE USRI F LB

WS EEHWEES=M: (1). GB11737-89; (2) GB50325-2001; (3)
GB/T18883-2002. GB11737-89 %1 GB50325-2001 K MIEH LA FH: O
PR AT KA @ TR LB AR T EIEE AR K, A3,
FFT7 e Rl — MR R A —RAZ 4, BRI ER BRIy
HBTE. PRI B rp ik A g FE AR . GB11737-89 M GB50325-2001
3% B PEG6000 7oA, i GB/T18883 Jli%<i% A SE30 30mX 0.53mm KM%
FE40KE. LFE PEG6000 HHFAEA B A ABRBERMK, XRigHEREENA
SREENE, SRBCESVHERS. AN, ZEAEEGENZR, ER%Ew
5o

AT ES, REAEEARK—H. RERE. XEABERENH,
T H R E A P AR, XSS RAKMIE, R AR RIR B S 7Ers
W E REHHERN, REPBLRERALR, ERAEGHE, HEHAEH.
B R B, WE. B GRAERD 3T H/A@R e ERREE 2
W

SRR, EARE TR, FHEHEKT, ReIBCRARBFESR
BN, TS I E R AR, SRAER Rl RN EZE 10min 274 44, L%
BH “SHT Rl AR R, BRI -ANBERE &S, ATLMR
JE “ =37 SR R B R AR ATk B 97%Lh o iXBE, BSEBL T AR
KA, 75— & B A — B &NH T, —RRBRER, RN IE#SHT“=
%7, BETHOVEIEERE, WET VR, RETOTIEXE, T8
TR RARY, Nk T BRI ZH KB &4 —RiALR T H R 1) &L

(ZYNANSE (AXRHE AR W, ZFE, XZBNIE K
IS GB/T 14677—93) BHATEBIEK BT,
iR A AR, & 2m, WAR 3mm ANFEHEE, FEREFRE 2.3% DNP M 3%
Bentance [} Chromosorb WHP AW DM—CS(80—100 H )ik, GC—1102 SAHE
4%, CDMC—1CX B 503 b MR EUGE B TR I 3% . B, A,
W RTEREIEARAN, ECfRai.

=R R 130C;

RUEREH 130C;
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HESSR G ELHBIR

ANV E 33m1 / min;
AKX & 33ml / min;
22 & 350m1 / min;
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U R AL A TR AL

BNUE RN BRELETAE

4.1 =X X

RSN A ERECE RSN ZEEPHERIT T 0. Ak
& R~FH 122X 149X 210cm, BI3ET 3X10 %, & 3.817m’, HFRAHEESE
BB A ARSI RERNX , ZEBTH RS- RERNX AFEREAR
o BH-RER BRI E SR EE 3T RN X ATERE R AER T, WK AT A
ZRERAFNGKEE RS BRI — RER G S RSN IR
B, BRAEREEBEREENERRE, KERERHE. BRI R
HESBLBETENREEN L, TUHRRIAIMRKEL, AZETHE
it ¢
DN

K H BT HIELE 230~270nm TEH, BEE LA 448k)/mol, T So— S K.
EXARES, fERTTELTEKY “ILIREE” 151kI/mol, B, K=Y
MATREA RIS BEM . ERMNES, KOBUERNIETUF=M, a. St
B ANEH TR AR TFHES R, WRARKHRESTRE TENT
BB, WREBOHR, mERTFREHE. bo REARAML. oo SHAH
%W&mmodzs)o

RBAEERRRELEAERFE 100mgn’, HS—RETF 10mgm® (&
4.1 ). FEEBRERR SRS —RTLMRIFE 5% UL (B 42 ).

o 140

£ 120 }

£ 100 ﬁw

B o8 | —e— M COHOE
60 —a— A CEHBIRBE
2 | .

0 &Mm‘-—
0 20 40 - 60 80

R (&)
B 41 BITEERERIR
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HHEAS BRI ETA

100

80

TR (%)

60 |
40

20

0 20 40 60 80
wE (D)

Bl42 BITEREELRE
2) AR
R EEZE R AR, BAERERN. RREE T P RRNER
BERARIELE 60mg/m®, HAWKE —BIET Smg/m® (B 4.3 ). FEEELET
AR ) S BR R AT LAZERRAE 95%A b (B 4.4 ).

WE (mg/m®)
3

| —e— i S CTHBIRFE
L —a— A CTHR IR
LTV VY
0 20 40

50 i (&)
B 43 BITAREPEEZRBE

100 T g o>

80 |

0 20 40 60 80
BHE (d)

B 44 BITIEPEEGRE
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FHF U RRLAAFE LA

3) —HE

RS PR SRERAREE 300mym®, HAKE—BKTF
20mg/m® (& 4.5 Do “HREELBEITHRRF R EBRELTTULERTE 95%2
+ (46 ).

400

«% 350 |
g 300
250

gzoo :

150 T —e— HACBHI2WKE
100

I f=
s | é —a— HSC8H123R &
0

0 20 40 60 80
FE (d)

K 4.5 BITUR -HELBRSER

100 % it

ZBE%)
(=1} o]
(=] <

20

0 b
0 20 40 60 80
FfE (d)

4.6 BIFHR-FRERE

42 ERER

RE A FEE FBLE R EERSEPARAR I ZGHETT
S . RBBA R A 122X 149X210cm, 34T 3X10 %, A 3.817m’. #
KRS S MR TEEREABNE - RERNKX, EBITHEI-RERNX K
FERESE. BI-RERMNX A% EBK RN &N XK #TRE R ERT,
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HEUBRBUCLELERA

BT LB R R ARG KL R AR 285 — RERGAEEHEIEN
BRI E . WAIRRECRE RARTIEARE, RSB EAE. #RK
X ENAEHESLE T ENERE—EHR, TTUARE GRS,
AEFFEEZRGS.
D BkE

SRELER, HABAERKE AR BERHMRERNER (8 4.7).
BACE R P ERETLIEE) 0% L (B 4.8). BRiLEHDLILERMWT:

0,thv — 2-0
H,S+0; ——— S0,+H,0
0,+-0 — 0,
Osthy —— 0,+-0

-0+H0 — 2 - 0OH

B RN — B, WS Rk k. — G EH I7ER g
AR SEHEAT R E, AERR SOZ .

0.6
s
E 04}
1l
0.3
® e ISR
0.2 | —A— WSHOSHRE
0.1
0 P T W e
0 10 20 30 40

G
B 47 BITAERAEERER
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HEABERLOE LAY

0 (oo TR g

80 |

ERE%)

60 |

40

20

0 10 20 30 40
oS

B 48 BITIERAAERE
2) &
BERRBETHER, ZBORMEWHAAMEK. ANERBCRRMEBRERL
B 4.9~F 4.10. EFRFTUESMNETESALEREPHIBEFHERR, F
B F:BR T LUEF] 90%LA L.

PR P

—e— HSNHIWRE
—a— HENHIWREE

MM*M

0 10 20 30 40
&S

49 BITEBRAXZBRIR

WHE (mg/m®)
b=

o N > (=21 oo
T

100 Mt aa

80

EBE%)

60

40

20

0 10 20 30 40
Has

Bl 410 BITURIAERE
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HEUER B E L EHA

3) HREE
R AR R 2 Y B R IR BE LB . R B 6% R N AIBRAL AR

KA, FREREN HS SRR R 2 k. FREARRR&STHEIAT
EEFHEZRBCE (B 4.11. B 4.12), FHEBREFT AR 99%LL L.

. 0.03
%o. 025 |
E
M 0. 02 B
’%0. 015 |
0.01 —o— A CHISHIR B
0.005 | —a— A CHISHIR
0 aabaads das aa ahaasasabhad
] 10 20 30 40
BRe
411 BiIrdRPRELZBRIR
100 eseees KGRI IS0 00000000000
L 80
g
e 60 |
40 |
20 |
0 -
0 10 20 30 40

&S
B 4.12 BITYEFRELRE
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A HE VARG AL ETTA

BHE BHFERNBEHERER

5.1 IR, eiERY N

SRR R R R NEEN— A EERE, ERELTHRSE, th
EWE RN AR LR ERRAR R T BN KB R, &
ITHE SRR, KEBAA AR LA R RERAT RIERE A H R,
EMATEAH, HBEEERHSELALE, TREERITIKEZL.

Sinturel Z X2 SMNERR BT T —RIINHRD. RREHBEK (55
4 320, 350, 400nm) LR EIR, WK 320mmFLT, RESWTLHRR
R . TEBIKAT 400nm i, MEARBIE SN R,

RECRIFAERE AR A RE S, KEMObHRRERNERER R
1. FEMEEIRK1X10°mol/ (m? » s) A HIEMEEEHBERIEXR, P
ZEIRD>2X 10°mol/ (m” » s) [ BEEE SHBM T HIRELMERXR, 2OLR
>6X10°mol/ (m® « s) BHEKIIRILT A EMHEE.

B 5. 1~E 5.3 R TEAFESHXNGHLEA. B FREFERXBER
HIEm, BEERIFEREM, BRASEMERBRYEHENES.

_0.30 -— 100
g" 0.2 ¢ 1 80 é
§045 %
2 0.10 o memesir | 10 @
—— ERE 1 20 =
Wonsl
0. 00 - 0
0 5 10 15 20 25

58 (mW-s/em?®)
K 5.1 LA FEMRAEEZBRBER
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HEABRBRLZLEGTA

o L2 +— 100
g
? 1.0 s 96
~ 0.8 n
%06 el
R 188 o2
Z 0.4 —e— HYSINH3VR =
r ) —a— KRR 1 84
e 0.

O 0 1 1 9 1 @ 80

0 5] 10 15 20 25
B (mW-s/cm?)
B 5.2 LHAFENEAEZRIPEZW
_0.012 . +— 100
o L
g
? 0.010 41 80
& 0. 008 | 60@
K 0.006
s 1 40 N
S 0.004 —o— A MMIR B E
—A— R

g 0.002 4 20

0. 000 : . 0

0 5 10 15 20 25
HHHIE (mW-s/em?)
Bl 5.3 E4HEST FRELRIZMN

52 BESRRE. HRKREMNELZRIIE W

RSP THARE. HRREENERENEH. B 54 AXEE
BRI ERERESREN B SPENETERN LRI . RN
FEEFR=0.04MPa, RN 2K N 4.48L, HIRERIFE 0.33mg/l. ATLUEH
Sk, ERARBET 150m h MR T, ZBREHTLURERE 0% £, HAH
WEKT 0.03mg/l.
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HEUSRERLE LD

0. 05 - 100
5
. 0.04 90 %
)
E o003} 80
i
§ 0.02 | 70
£
0.01 F +H‘5,—;\..%U§ 1 60
—— LRE
0. 00 - ] : 50
0 50 100 150 200
S ki (m¥h)

B 54 SAREXNERENZW

Bl 5.5 A& ERESAMFEEMRB RN N EREAMRRE R KK
JE3%>0.04MPa, RFZMABY 448L. BEEHSIREERMM, KHEHERRE
BT, ATLAE MK, RKEBERIRNE N FRIEAXEE —FERTENR

R, AR AN, R ﬁ&xmﬁwﬁﬁﬁz(fgnﬂz

H T S B AT R RGP EEHIE L T RN E TR, B
SLE LR HIB) S RIEA N

() -0k,

dat
g S L2 o

K, =®,K

j 21 a;

MTEEK, WE:
(d[P ]) jK [Pl = jcp K, [Plaa
MERESHEPRNEMEFF=EE5HEKEX, HREXN:
—(M] =o,[P][K,,d1

a ),

R MEB A AR, WAH:
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FHARR BT

dt

ALK, =3K, o SEIHFEREARG —SERTRAFER.

0.0

-1.0

In (C/Cy)

-2.0 1

-3.0 1

0 100 200 300 400 500
W (s)

B 5.5 FMFFROZHFERE

5.3 MIRREXBRAGEZRIAZH

S F—RAE RS, EKERBEEREREHITE, SRR RN
HIEZARN IR, SBRABIREA TR —EKPE, SRR RN AEER
B o AN T IR B AN 2 [ A 1 R A 22 1K) Langmuiir-Hinshelwood 3 /%
BR, BIYRNIRERACR, FFE&—Hh ¥, BREESRERIEL;
WEE SRR, SRR N EREKIE BT, RRABHERHS, B
WE. BEBRAEBREN ZBRBREZWIHWE 5.6, B 5.7 Fim.
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HEAUGRELRF AT

~ 0.20 o 100
g X
2o - 180 o
s * @
i 460 =
£ 0.10 f;f
%2 1 40 &
) jav
g7 0.05 —e— HiH2SIKE i
A —a— LR 20
0.00 —e . : : ! 0
0.00 0.10 0.20 0.30 0.40 0.50 0.60
#A H,S W (mg/m®)
B 5.6 BHRREXTEEZRIZER
o 3.5 A 100
3.0 | 0
< 2.5 f ol
= L 160 =
B® ?'O —— WAENHIWREE K
= 1.6 PATE: 4 2
= —h— ;4 40 %
1.0
r 1 20
Ho0.5
0.0 1 "y 1 i 0
2 4 6 8 10
5 NH; R (mg/m®)
B 5.7 HSIREXNEERIEZRN
540, %W

0, MBOLAL B R AMENF: 0, (A) M0, (2), O HIXFEA
BRSRRICHERS, REEDHETHEEL 22.5 M 37.5keal. EH 0, (14)
MO, (') REER, M O, MESR=EE, FUEIREIESHEHIKTR
By, HRARHEMEMLKE, 0, CA) 4% 65min, O, ('T) 44 12s. O,

(=) WEMHELE, SF5AYHRES FREMBERE. Hit, SM$
0, U A) BIRHILERNA REEN . BESHIRERNEESHRRI.
O, ¥:%2 >k 8 185nm B MAs e TS BB, W 248om IRABSTHIREE G, W
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HE U RE ST

B4 A SREALTER O3 (Freeman, 1990), O AIULEMZFENE Y. H
i, O, MFET US5SSR ZHE NG RIN L E RN . Augugliaro 585}
RN AN FEATTE O FIEMHEAT T LR, LRKRH, LFECO. Ny,
TEAE TS O, FEMERT , WEARE] B X188 B L F### (Augugliaro, 1999).
Banchereau S 7EX S RANYHAT AN LR R, —EREEANEFE, AR
FHVPE AL %% (Banchereau, 1997). BB AILIREELED FA
WP . ERFTOIE FE =4/ 320nm BRI, Wang 2576
FF 254nm+185nm A REMER, FREN KM, £ O FEMNERT, BEESH
B O TR MM LR/ THEOCHMERILLE (Wang, 2000,

55 HEZW

FeE R NS EBRHAAERNAR, FEEGRRET > FREE, ¥k
NIEE RS RBEK, —REEFE 10C, RMNEEEN 2~4 15, e
FIEALRERIE T ehE, RNVFREREE/D, BEA® 10C, #EE{UEM 0.1~1
f&.
5.6 BEMAIE W

S0 1ok R A SR DK ek ) 0 R R AS N VR B . KRR BIAFAEX T

KM ERNEEEEEMNZH (Martra,  1999). && H,0 W, HFTF
B AN, BE R T E I R . K7E 175nm F
190nm 2 Al A ELRBOEE, K3 FRBOLEEE, SRKETHIRMN:

H,0 +hv — Hy+O(P) or O('D) ¢))
H,0+hv — H+OH 2

AR B mEW LS FHENIRERN. Hid EH H0 SR
BT . Martra SE7ETA PR RO Z RN KL, FAEKBESINENT, FEA
CARFEE R e AL D KRS, MARAKBNENT, FRMHEALILTHEEM
Hle Wang FHIFFF A, KESKFERT UL ERERNFRIEMESR
@22,

RREEEHET RERN - RERFEEFBITHBIHT B RIEEBRIZ
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HE R BANAELETA

Wi, RRLERWME 5.1 Fin. BIREIFE, TUIKIERA RN LENE, XL
W EBROUERREEH, BENGLESSHETK, BEREEARRET 3
OGE e

F 5.1 BEHXTERIN— RARRBE LW

M AR AT Lt ¥
Ak |# K|l R ERE | R #ORH  A|EZBRE
(mg/m’) | (mg/m’) (mg/m’) | (mg/m’)
s | 032 0.03 91% | FRfkE | 034 0.02 94%
= 7.60 0.72 91% | & 8.10 0 100%
FEREE | 0.024 0 100% | H8iEE | 0.022 0 100%

R A BB WRT T ER, R —RERGARETT. AR
R 52 Fim, TR, BRMEBHETENEREGHENECR, X T
WEMARAER, FPRESFHAEERLSANELETH AR,
% 5.2 BIAKTRRSELRKZR

P A WS
Sk |# R |H K| ERE| KK #HoOKR(H R EBRE
(mg/m’) | (mg/m’) (mg/m’) | (mg/m’)
BitksE | 033 0.33 0 |BifkE |032 0.22 31%
% 8.04 0.72 0 |& 8.10 1.31 84%
FHiEE | 0.024 0.024 0 HEiEE | 0.022 0.021 1%

5.7 HEREEHIE W

SRR RS ER L P RATEENER, RREET
FES ST IE 3 A0 i 38R 2 4 F DA R R ST 5% b e s v b 2 o o RS
HEEMR. GRIES3. K54, TLEH, SEREENFENTEH—
RETASHMAEE —ERFBER, SRR TREMEE, MBI
Ko
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HERR BN RIIR

% 53 TEEREI— RAREBERE®E CRIMTIF

Foiot 8 2 B AF A it vk E R e A
R (# O A|H K| ERE | KK #OAR|H R|EZKBE
(mg/m’) | (mg/m’) (mg/m’) | (mg/m’)
B | 042 0.04 90% iftE | 043 0.03 93%
& 8.16 0.97 8% | & 8.22 0 100%
FBiEE | 0.016 0 100% | HGiRE | 0.018 0 100%
% 5.4 SWEETBRSAEEZRIEE CEIMTR)
g AUk A=l G H L i BB BER.
ik |#H O OK|H K| EZBRE | RKE #OR |l K| ERE
(mg/m’) | (mg/m’) (mg/m’) | (mg/m’)
Btk | 0.33 0.33 0 mE | 037 0.22 41%
2 7.96 7.96 0 & 7.86 1.97 75%
FRREE | 0.022 0.022 0 FHEE  |0.016 0.016 0
5.8 REEMZW

FIRRSEF=E REHEE . BEARUE, RARFNERY, ARPEL

RIMT R EM BB REWRE. PR REZ—MREMLT, TRELSHAE

YRENY, IERIERESAY. FERLEY. BRYE. FHELEY.

REAEIRES., LEXLEYFREEYRETIDNEHERIEARE R,

& 5.8~E 5.10 AfUEH, URAMEMME 4ng i, THE. ENFHES

HIRBREA AT LUEE] 95% A ko V5AKAEB FrA B RIGEE. M. REF

YR AR AL BR, R R, XK R YA LUFE 20min Z W5ER KRR,

ok, FHRAFUES UV/O; LLEMER O M UV TZMANIER K.
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HEAAREOF TR

£ 0.40 - 100

L o
£9.35 X
£ 0.30 180
~ . ﬁﬂ:
o 0.25 1 60 &%
% 0.20 B
x 140 &
2 0.15 —e— HAH2SHRE e
H0.05 4

0. 00 “——o 0

REE (mg)
K58 RAEXNHMAEEBREW

1.40 — 100
E g0 ]
? y 4 1 80
E 100 Il
# 0. 80 160
= 0.60 "
% 00 | o | 0B
r y —a— ERRE 1 20
30.20 |
0.00 ! ' ‘e 0
o 1 2 3 4 5 6
REE (mg)
B 59 REENEAEBRKNER
~ 0.0035 s 100
£ 0.0030
E 0. 0025 19
0. 0020 %
1 90
< 0.0015 §
= —o— HHAMIIR
0.0010 —— EBRE 1 85
33 0.0005 |
0. 0000 L e — e 80
0o 1 2 3 4 5 6
REE (mg)

510 REEXFHIEEREZH
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BB R TSI TR

5.9 REMZ M

TS e TR E P S B A TR 2 B KB B K TR AN, 2RSS0 SR
RISTE 1.572 mW/em? B TE T, ZHFIRELHD (B 510, RENBUIE
ASKERAEEENEW, BS5.12~E5 14 UER, HLE. ERNPH
BEEREOBNEAMA, BERENIN, ERERAKETHE, M 95%
Bl TR 80% 54 .

25
20 T
15 —— {ZEE 1]
0 | —— B4R

5 -

0 1 1 1 1
1000 2000 3000 4000 5000 6000

FHE (m’/h)
Bl 5.11 {25 iEATE S AR M E AL

. 0.09 : 100
"8 0.08 I ' X
20.07 1% 2
~0.06 r | &
#0.05 80 %
%j 0.04 170 %
20.03 =
o002 r —— HAHISKIE | g0
H .01 —a— EBRE

0.00 ‘e—e— - ' ! 50

1000 2000 3000 4000 5000 6000
BNE (m*/h)

B 512 BREXTLEEERKZ R
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AEUERGRE L ER

~ 1.40

g

£ 1.20

E 100

# 0.80

%,., 0. 60
0. 40

r’

33 0.20
0. 00

~ 0.008
£ 0.007
ofn
E0.006
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b=
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r 0.002
3 0. 001
0. 000

—e— HISNHIHR
—— ER%E
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1
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FHNE (m’/h)
B 513 BEBREMNEEBRIEW
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- & 1 1 1 |

100

1 90

71 80

170

MM ZEREE (%)

1 60

1000 2000 3000 4000 5000

FERE (m*/h)
B 5.14 EBREX MM ZBREZmH

510 REARFEH R 5

TS e RS B P 45 W R) e BEE R BN KT, A5 B2kt 72
RO BRFEATOBN TERSAENEREN, TERGEIBRE. RETH
SRR BRI, M 0.786 mW/en$2HE| T 7.86 mW/em?, MiT4ER
KO FERFEFE 20 miW « s/em’ 6. FEMERT, BLE. &, PEREEEHEN
FREMNERIEROZBNIME 5. 15~5. 17 Fix, TUEHR, HEHERERL
BUARRMK, MEREEF 5000m’/h B, EHEELK 2. 78 8, MILHERS
PRI LR RIRTT AERE 95% L E, XM TRAERERISEH—A
BB, HHERE,
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HHEABREB AL

/‘é 0. 04 100 -
EDO. 03 N
Eo.03 | 19 %
®0.02 %}
1 90
% 0.02 X
e} —e— HE(H2STRE o)
r 0.01 r —A— LkRE 1 85
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5.15 BEXENTHAEEREIZ R
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HEUER BSOS BB

BAE HESALERAMEEREESRE

6.1 HFUABCAZ R RE

A FRBOCREEERBES, TURESHRN, KEERBOFEUTILN
HECH120,

1) JupE#

— A FRKR— MR FRIES G, WRABRKMEESTHRATENE
fRhe, MRARMWH, FERTHEHE.

SHTFREHEEVD ST, WERMBNTTFNRREL 150~600kI/mol Z [6], X
Sefe BT B2 BB A 200~800nm 2 Bl IES IR, AL T BB Am
FIEHMEX . Ichihashi 25t 245 BIGHE R REEEAT TR YD, st RSBk
7E 280nm A4 4h0E, DA LA 280nm LA TR KIS 4N Bi%t Z 48 HEAT AL 22,
FrBrEREAMR, 3Kk CO,. LBE, BN RERKZE .

2) STHEH

FEHERERT, WEPERBERTREBTIES FAEH.
3) bRtk |

ST, FEFHAEYREOLEEE, REFBURE, RMAERYNK
RN R 53 kA o
4 RZRE S

FEEVLEVELNERT, BEREREGRN, ER_RAE.

5) SR

BREAAYRBOLRRE n—~ » "FEFTHRNBRSE, BHRESTFREM
RBUR MY o
6) tELRM

FEHAER NS, FEEaYeeREOLRE, HEESHASERN, MMk
BHBAS—EY, EZBRABEESERN, XHH RSB R R,
WL RRR AT (S), BZRENUEYRAZHE (A). LKA
FRWT:
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AHEUE RSO R EYIA

S (Sy) +thv— S (S;)
S (S])_—’S (T])
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