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AKPHEEXEAIB AT ERRHER
RUBEEETTEIHE

1 %EHE

AR vERE Tiﬂﬂﬁﬁj’ﬁﬁmﬂﬁﬂ(ﬂlﬁﬁﬁ MEERSEABCRE SRR MRS RSB T ®

Hik.
AR AT A AKHEARSEUKHEE ML B ERNRE.

2 MuEHsSIAXH

TR FAXHMMARZLAT LR, LA HXEH EAHMEEERTAX
. FLEARH B 35| B0, o A (3 B a i 8 o8 5& A T4 30

GB/T 6682 ArifkiEAAKAKMRR T E

GB/T 8981 SEEPHMBEMNE SMHEHEE

HG/T 3579 4k T4=uEsh aEmn

3 REHEX

TFRIARBME SGERTFEH.
3]

TR ABSEEE photocatalytic water splitting reaction for hydrogen production

FEREALTR SR B - B F 2/, A T 5 KEUKBR P ER F R AR F RN 4£ 55, B
et S N KRR s LR
L

#E KRN photocatalyst for hydrogen production

—FEXM R T, B S AR, £ LG22 6 Ak 4 8 K B AL ¥ RV B9 & .
3.3

HE RN sacrificial agent for hydrogen production reaction

FRE L RART ERM SR IERSE FREEFXAE SN REH LN #IT.FNESEER
T 390k 2 4l T 0 E A R
3.4

KECBHSEREERE photocatalytic reaction solution for hydrogen production

fERER SRR EmA AN E R Bm L AR 8 KR ERER G KRS
W, AT R AR I Z B .
3.4.1

ENFEEFBSREEBMB  inorganic sacrificial agent reaction solution for hydrogen production

VAZEHL Y 16 o ) i S AL B SR 1 9 3, InBR AL B/ W B R S R4
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3.4.2
AYEEFABSKESR®E organic sacrificial agent reaction solution for hydrogen production

LLA HLY 1 2 1 0 % 0 ) S B R B L, I B2 L RRE R E .
3.4.3
BAHERAKREBM sea water or natural brine reaction solution
L4 2 7K B 3 2R o 7K FE 2 B A W0 A% R s ) S 5 7 R
3.4.4
Bk EFi%# pure water and aqueous reaction solution
A 2 7 4 1 7R 9 4 7K B K B W O R A B T
3.4.5
kR E##® non-agueous reaction solution
A At Ak 7K A A 2 B2 3 B8 e A4k o SR B B o, I = 2 e 2%
3.5
HELFHSEEFEER photocatalytic reaction system for hydrogen production
AEAREAEAR LB REE NS AR RE.
3.5.1
FHHEAEAWSER{ERE heterogeneous photocatalytic reaction system for hydrogen production
NHZHARAHERNER  BOASRNREEN D SEEHMEXEARNEMHEAT 4%
fEERERMER.
3.5.2
RIFXEUESERNER suspending photocatalytic reaction system for hydrogen production
MEEAFUEREEFRERAMR MR TEs MBI ERNEE.
3.5.:3
BElEXEABSERNEERE fixed photocatalytic reaction system for hydrogen production
MlE R E—ENER L AERNBERE MR ERNEE.
3.5.4
BEXEALSHEREEE  homogeneous photocatalytic reaction system for hydrogen production
SR S KA TR PR SRR,
3.6
KM B S E MR photocatalytic reactor for hydrogen production
BE-EZRERHARERNATERAHNEMENAFREY.
3.6.1
ERsEEENHES M the major parameters of reactor
3.6. 1.1
ER#BE MMM (Ay) the photic area of reactor
FAE e A RS ER AN ENE R ESL.
3.6.1.2
EMNEEFMF(V) the volume of reactor
[ & i JL (o] 8 38 =5 (8] By L AT O 4R,
3.6.1.3
BEURMEEFA,,) the effective volume of reactor

16 73 3CH R T 69 5 B R B B 48 L
2
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3.6.1.4

REEZEELRE the specific depth of reactor

FHEAERENBER V, SZAER Ax WHE AFS D B8 KBMAREFEREEEN
FEBRE.

Dy =Vya/Ax R —— D

3.6.2

ENEE#F classification of reactors
3.6.2. 1

(EFOARBEX BB SEHM innerirradiation photocatalytic reactor for hydrogen production

bt A B AL FoR, B P2 (E) , % 608 7 AL 40 A e Ak L R R 2% .
3.6.2.2 ;

(EFOIEREABSEENM outer-irradiation photocatalytic reactor for hydrogen production

I F A B A2 FrR, EAE BRGS0 H— Y 560N e A e R 2F .
3.7

NI light source for photocatalysis

PSR BB R0 e e e A ok R MR REM B, I A R KM BRTTRETE A TERGE
IR Candeg R AT EIEAT RS DL RS .
3.7.1

F R BB IRAFRAEKE standard spectrum of light source for photocatalysis

A 3 T A0 A PR G A 36 S0 R 70 W 3L B 3 4K 98 B (300 nm~760 nm) Jy 26 6 K%
3.7.2

HEAHERHHLTHE LB standard spectrum of evaluation photocatalytic hydrogen pro-
duction efficiency
3.7.2.1

FE(AH]H¥EE monochromatic[incident]light benchmark

ERFEEREBAN N IEE, HLOFM AEAI MK EERNOR TRk,
3.7.2.2

ETEE[(AS]ZEE narrow-band incident benchmarks

PAREAT L BE (A — A ~A+ A, AAT10, 0 nm) S A SN B0 0, BT LUVET JE AL 2 ik il SR B i it
Fregmae Ry LR,
3.7.2.3

EHBIASIHER wide-band incident benchmarks

ABE BB (A ~24,,4, —4,>20 nm) 9 A S5 SE M 5 A LU AWK EEERR T
EFGERHILHE,
3.7.3

LW equivalent wavelength

Jﬁﬁiﬁﬂ(ﬁﬁ!ﬁﬁlﬂﬁﬂ'ﬁ?iﬁﬁ{ﬁjﬁ?ﬁﬂﬂﬁPﬁﬁmﬂﬁ&.ﬁﬁ*ﬂﬁﬁ s HERER K
o ad A, 6 — e R AR R,

A e (2)

Nk IJ;AE';dA
E E

3.8
KSR ABESEREEE photocatalytic water splitting apparatus for hydrogen production

R G R %6 Pl 1 B T 2% A 5 T 5 A 0 42 46 A B 8t 4 L AR BB 0 ) PR Y R £ 0K BRUS T K S O
3

—py e o B ke —de— Y e 7 =i PTTY



F o a s = falt A
A2 ---F T P EE downagz3i2 1 net

GB/T 26915—2011

GREEESNERE.
3.9

HENHSFEKRFEFES photocatalytic water splitting equipment for hydrogen production

HMesBKHEARNERMENERRARMTERE.
3.9.1
ESHRXEELIRAKPHE RS  intermittent photocatalytic water splitting equipment for hydrogen
production
HERGARNYFAEEN KA ARNER SR TR, N #1T— B
5] /& 75 #b 35 BURL B 7 o Bk SR kAT,
3.9.2
FHER BB SE RS  continuous photocatalytic water splitting equipment for hydrogen production
B2 i o LA Rt 3, R =9 i S HE i bR e K B R 4.
3.10

FEAFENGTEEE the rate of photocatalytic hydrogen production

BpredE gL MK B ER NP ERMESHYENR, HAS Ry, £, 0145 mol » 577,
3.10.1

FELXERKNEFEH~EEE the time-averaged rate of photocatalytic hydrogen production

PE4R 2 ORI TR Ac P9, AL IR IR 7 40 SR A (6] 28, I B R, R, ALK mol + 577

| R
R ="

e (3)
3.10.2

KEAEMARAXSEEFE the maximum rate of photocatalytic hydrogen production

FERE B (8] ¢ Y 5 6 A S0 ) 7 2 o S 0 BB KL, AR5 R R, B8 mol + 577,

3.10.3

BEETHIHE]EH”~EEE timeaveraged rate of photocatalytic hydrogen production under
monochromatic light

FEd R SR Ae 3, ASHAOS €060 K 0 A BEBOBT IR B F &, IR B R, (DR,
3.10.4

THBETHHRE FEHY~E#E time-averaged rate of photocatalytic hydrogen production under
narrow-band incident light

T e R B A 19, A RS KRB0 A— AA~2A+ AA(AA<CI0 nm) B (9 B (8] F 39 8 F o3,
B R, A ER,
3.10.5

HEBETHHE]IEH~EESR timeaveraged rate of photocatalytic hydrogen production under
wide-band incident light

S E AR A P9, ABE TR A ~A, (A, —A, >20 nm) I RO ) L B 7%, i S
Ry, (A ~4;) 7%
3.1

MU BERNKHRF~E quantum yield of photocatalytic hydrogen production

HepEfL K ERMN SRS, RAFENEANRTFRSEARBREAEFROLE HAFS ¢
4
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TR o
q:r.—_an:/N; =2Ry, N/ @, R . B )

B H T S0 B LR i R o R TR R Y T LB B LB, A bR o LA ST B R B T B B R R R
W hy T ¥GEITR TR 8 B W BT 7 % (apparent quantum yield of photocatalytic hydrogen produc-
tion) . FF 5 €. 35,
b, = zﬂﬂ, "'N:r o BR*‘: Nm"@‘L sesnsarasnssanssaneasnnsannns( 5 )
3. 1.1
BEKTHRF™%F quantum yield of monochromatic light
EEKAAMRBARXARTTR AT 0.(DFER.
3.11.2
FTHEETHR|FZ%E quantum yield of narrow-band incident light
ASHHREEBEN A - MA~A+AMAM<10 nm) BT R F8, AR S 0, A**) &R,

A N
dady 2TA R —— [ ———
o, (A :--Lu[ap.-:nN}dn (6)

3.11.3
EHBETHR|F™F quantum yield under wide-band incident light
AFFHREEEN A ~2, A, —4,>20 nm) BB TR, HT S 0.4 ~A)FR,

i
B, sl =J" [q&.(}_) %.}d,\ ARSI -
3.11.4

[pdiE | EFHBMF=F timeaveraged quantum yield
FE4E B R RIS B Ac I, 6 ARE AL M 7K 40 B B 7 7 8 1 B ) - 21081, LR 5 0, 350% .
&, =2 E;N: =I&¢.d;fa; aisassavssensisassnsssrassansafl @)
3.11.4.1
B TR E ] FHBFFF timeaveraged quantum yield under monochromatic light
E3R 52 BT A PO, AST B0 B 000 K A B AT (R) -2 BT 3, A B0, (D &R

@, (A) =IN¢_(A)¢];/¢; sresecenenenransssssrnensanene( § )

3.11.4,2
TEETHANE ] EFHBFTE timeaveraged quantum yield under narrow-band incident light
ERERMARE At A, ASPEBKEEN A—ar~A+84 (AA<10 nm) B A8 A - B B-FP-K,

FE. (AR,
— Loy p—
!F.{Ai“') =J‘N¢.(Atu)d”ﬁt=-[ P (A)dA  seeeesemsessscsaicans (10)

d— ik

3.11.4.3
WikETA(rE 4 BF% timeaveraged quantum yield under wide-band incident light
FEEE ORI R A N, ABT B TR N A, ~24, (A, —A,>20 nm) B B4 (6] -2 ¢ T 7R, BF 5

@, (A, ~A;)) F/iR,

—————————— J'I
0. ~ 1) = [ @ ~2)dt/ar=[" BB e (1)

3.12

HREFHENE-SREMFLME photon-hydrogen energy conversion efficiency for photocatalytic
hydrogen production

St kB E RN LR, E MEATTEFRILERES AL BN SFZ KM EE M

5
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B, WA E-E RN R ATS 1FR.
7=AGy Ry /(E « Ap) i immss e n e LS

3.12.1

EERETHESERE & N F photon-hydrogen energy conversion efficiency under
monochromatic light

AR E K A R E ke B RE R LR, RS (O RR,
3.12.2

TEETH-SEBEAENE photon-hydrogen energy conversion efficiency under narrow-band
incident light

MG B T8 2 A— AA~A+ AACAAC10 nm) B A9 fE R B L0, FIAF S n(A**) &R,

7AE )_L&qm £ dA (13)
3.12.3
BEBRTHAL-SEREEZFE photon-hydrogen energy conversion efficiency under wide-band in-
cident light
AFHBEEEER A~ A, —4,>20 nm) A EEREASE, AFS 94, ~1,)FR,
Ay ~ A;) 3_[:‘ () %dg BRPRMORRVRRRRRIORORMONE .| 1, 11,
3.12.4

[BiE | FEye-EaEMBEL S E timeaveraged photon-hydrogen energy conversion efficiency
fE5 B R REBT R Ar 1, S AL 4k 4 R o R A IR AL B M L R S

;?:IN?&;;&I BT & - |

3.12. 4.1
#BERTHrE ] FYR-SERBE{LHE timeaveraged photon-hydrogen energy conversion effi-

ciency under monochromatic light

HEiEERNAE At B, AHERERK A ﬁ?ﬁﬁﬁﬁﬂﬂﬁﬁ]%ﬁgﬁﬂﬁﬂﬁ$-mﬁ%mﬂﬁ.
mzj’ p(A)de/ At e e el L )
3.12.4. 2
FTHETR[IE]FEHx-SERE{ T E time-averaged photon-hydrogen energy conversion effi-

ciency under narrow-band incident light

TR At 9, ASHEEKEEE N A— A ~A+ A4 (AA<T10 nm) B #Y i (6] - 5 68 8 5% 40 3
B HAFS A= FR.
e . Mad
'}('11 JZJ’N,}.(ALM}dUIﬁIZILy F(A}d] susnsscssnssssasnscacnnn( |7 )
3.12.4.3
REBTH[(MNEEFHE-SEREWHMEFE timeaveraged photon-hydrogen energy conversion effi-

ciency under wide-band incident light

fEf R AR At 9, AR BRI A ~2, (A, —A, 20 nm) B (¥ i 8] 5734 fE R L3R, A
ﬁ%’](al ~A: ).
7(A; ~ A3) =J 7Ry ~ A;)de/At =J-? FAYAA  cesmsesesninesnnanan (18 )
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5.2.1 HRAXMEX
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BEBENAKTF 25%.

5.2.2

5.2.2.1
5.2.2.2
9.2.2.3
5.2.2.4

5.2.3

5.2.3.1
9.2.3.2
5.23.3
5.2.3.4
5.2.3.5
5.2.3.6

5.3 ¥

5.3.1
9.3,2
5.3.3
5.3.4
5.3.5
5.3.6

5.4 o
5.4.1

5.4. 1.1
5.4.1.2
5.4.1.3
5.4.1.4

5.4,2

5.4.2.1
5.4.2.2
5.4.2.3
5.4.2.4

55 W

5.5.1
5.5.2
5.5.3

E4Sp oS i

FA T YA Ao 43498 7K il 4 R 4 B0 00 T 2 A 0 TR L A K OB AR UL ER BT L RIT %
FW AR TR B AL 3%,

e 3 T A0 S S BE SR 9 BE SR /MBS B2 AR ANF 757,
AFRBEEL AR B 25%.

WERE

*FE AR, B R R E R R TR A e, R AR R
8t B A A T B DR

WS E AT 10 nm B, B 48 A 1E 3856 5 $R I W E RS VE L .
BAKFEEAR KT 10 nm B , 5 € A7 8 3806 i s 10X
WiEEE A EREADT 10 nm, AR HFE/ANT 1nm,
HRELRERT 1X107,

fi k. 2 R 2

AERRHB YR EARZE ¥R,

N B R A, MR R EESAKRT LT,

W V-5 38 1 # (300 nm~T760 nm) AE T 90 % , i i FI ¥R M S BT (Pyrex) B RE sl B RN .
ZHEHREEREE 2 mm,

ek R 2R LE PR EE R 2 em~15 cm,

B B oy {0 B o e S 26 Y R .

& {28
ERt

2 T IR B S 4 R A (R

338 A T B i A D B

i 4 755 ) 300 nm~760 nm, B FEHE 50.0 W + cm*~5.00 W « ecm™* , S S HFBE 3.0,
B 2R R BH e it () 38 , B R & B shill it ic AT EE.

SHEERN

ATFlESEERPESETR.

B 100 pL AR A H(5.0X 107 ~5, 0)pmol B, MM 3.0,

RS SRS IRA.

REF 100 pL S S HERERE D Foh MBI B SR 0. 50 mL~1. 0 mL $E B0 B 3 RHE.

HER

RN ETNEMSERS ASHERMLEDNT 15K,
RSN EEBENSTS0.0uWsem™?~5.00W s cm™,
B IO A B 8 A B I 28 A BN 273,
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5.6 fEdA

5.6.1 XTIk, Bx AR FETEITE, —KRESEFRREAR KT 15 pm,
5.6.2 Xt FE4asaakdl, AE4E R AL SE S8 Tk, H R A .

5.6.3 FTiEfEfbamAk=EMEES.

5.6.4 ¥EHFHE1.0g/L,

5.7 WA

5.7.1 IiiEFFEr A aeakm.

5.7.2 THBEIE, R 5K BN RE R &4 ER R .

5.7.3 EXMWECGERTFEHEMEL).

5.7.3.1 Fifbd/ ERBFIKBRMER:(0.3540.2) mol » L™'/(0.2540.2) mol « L™,
5.7.3.2 BEEAKBWER -ABIEELIN%,

5.7.3.3 MREAFREERE -RBEIBR5E1DNK .,

5.8 KM
5.8.1 ZHTFK
Rl FBCHI P, i 4TS GB/T 6682 LR HAK —BbrLl k.
5.8.2 HRASHK
AFSAEIEAERE, NS GB/T 8981 iR MR MME.
5.8.3 HfbikH
At 70 ) B L ¥ 00 K AR R R A AT AR L BEAF & HG/ T 3579 I EE R,

6 MBAZEERSR

o
—

SHERUFETERERRE

1.1 ESIHMEHWEFH T ETRERHTTAEMRGE.

1.2 f&4& GB/T 8981 HffE Jr i xf itk 745 .

1.3 BUERNPEANARSESTHAREHN K ERZEXER.
L4 BUFGSHFEAYAMNBSHAEARTRIXER,

[ B 2% 32 % T R R AR

-1 BUGHE L [ R B4 32 6 TH b oE .

2 FEHXBETRERHATHNE.

3 EAABASDEAGHFEEENR S B8 A E0WE 3 K, WK # B.
4 BRXEE, A A st RET RN,

AREEFEEXER
6.4 EREMLS B kHE R ERNE

6.4.1 &ﬁi’ﬁf&ﬁ:ﬁ o 8 7 4 B TR %*ﬂﬁ.i&ﬂl
6.4.2 JFEEWR . HEEHEN. B,

o oo oo
]

oo oo
LRSS

6.

(78]

2 Acfe oy oy B R T R el = i = = = v |
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4.3 FESGREML B R 28 P AE B A 1k R B B R E A

4.4 FEERNAURER. FEEAHAREERES . REHFRILTEFETT.

4.5 MEAZLHETHRZFUSHERANTAERAPHES.

4.6 FFREBRESF. MBARK, FF T, #4780,

4.6.1 FEHBUF R 1 h, AERIZFP I 100 pL SR, 4 8] UM Al (Up gk 7 Sk .
4.6.2 HBHBEF WA ARRE, BE 1 b HERERTHRESTRERYERETER.
4.7 REARGESCEEEB-IEXE.

4.8 HRER.BHLRS.

oo oo 0o oo

e |

H-EEBRUNERBT~RITH

B HHEBILRR C,
7.1 BAME
711 FHREE
L 3% B,
712 ABETH WS ER

P=E . An s mssssmsEnsensnn e -----.---( 19 }
7.1.3 ABRTHM
i -—-ﬂi SrsmssssE SRR ANE EEs EeE B AR R
N, =2 (20)

7.2 RESRAYEXREER
WEH I H RS RE AR ERNNFHZ LR ER Alm®),

7.3 FHAEULRETSER

V v,
X n_Il:.. EELE LR lthti!!vrtviti!‘i!i!!( 21 )

Ry, =3
-ﬁ*:

t ——RREEFT R B (E], B A R (s)

Ve B2 R 20 %5 s AR B, B RIS R 4 P SRR, B0 B FH(L)

n'e etV AEAREGPEAMNESDEME, & GB/T 8981 kit 8, R b B

IR (mol),
7.4 BAHEMEEREFEER
FEE RS NI ] ¢ (Y26 28 Bk b AR IR A A B O 0 AN A 4k B R P B R Ry

7.5 FHR-SERFLEE
7.5.1 BEaETHFHX-SEBELYE

LWM_MﬂMﬁ).
~ S

Eﬁi: seenssncnsenas( 22 )

10



7.5.2 TEETHTFEHX-SEBELNE

L T AGy, Re, =)

GB/T 26915—2011

AR = p——— %
EAg
7.5.3 REETHX-SERELER
lu()q ~ Az)dt Re (A, ~ A,)
7, ~.l,)='L _ AGu, Ry, € 3 cervennanenen( 24 )
t EAR
7.6 FHFERTFEE
7.6.1 BEXTRIEYH~SRT*%
GGy = 2 _ 2R, Ot T
PO ® =T N _
=]
N, (DO——3E L RIET 8 A AL BEK R A fIRERASEFH.
7.6.2 FHETHEYHFERTEE
Py 2mm 2 Ra ()Nt
@, (A=%) =N GE = NG (26)
AF:
NLGAE) HBERNMSER At N BEEBEY A—AM~A+AMAA<10 nm) BT A5 B A BT 6 T 8K,
7.6.3 RBERTHIYFSBRTFE
e s . SR .. (21>
SR THITNI@ ~2) T NLQ ~ Ap)
AF:
N:, (A ~4;) BERMNEE AN, BEBEN A ~1,;—1,>20 nm) Bf BB A B EFE.
1.7 WMEFHEAR

=~

7.7.2 (365*") nm EHFEMTF T

ROMEUBHEET . FHETTR AN S D.(365%°) iR,
7.7.3 (420*") nm FHFEHBTFFE

AR EOEEE T, FHR T &%, S, (420 ) RiR.
7.7.4 420 nm~760 nm EHEERT =R

AT ROGEAE T R P, A5, (420~T760) FR .
7.7.5 300 nm~760 nm F - FM|F=~F

SO RNEEET . CHRF%, HE B0, (300~760) FiK,

s+ A oy 1 J= B e YA 2 Tl

T ERNEEEAEEATUSMNE- SERRUARLFSRTFE2HE

11
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7.7.6 (365*") nm EHH-SRERSENE

EOERBOCERET SRR EEE, HHFS 9365 )RR,
7.7.7 (420*") nm FHR-ErERELKE

AR B AT, AR R e 2, A5 9(420* ") &R,
7.7.8 420 nm~760 nm F - S MELHE

AT RLJEAEAET , S B % 16 808, AAF 9 (420 ~760) R .
7.7.9 300 nm~760 nm Eik-SERFLHE

00T RARRET , PHEREILEE, TS 9(300~760) FxR.
8 WkHE

FERE A ERELMNER. ARSI, R ERE KKEN BEEE FNFE
nE R EEE AN AR RS EARS), BB R (EEIELEALRALER B A RN
HEW, URSEFEF—BEAFERAEHWESREYE, AR TR .

XXX HKHEXXHKAYXKHX KKK KX X KX XERE

R OBE
SRS ’ * W OB W
KRR 4L E
HaaRn £=0H
ERSN o
B8 Wit
Ead: Xid H=EAM
e 3 e (i)
i
R A
AN RER
mMmE
T
FFHERRNMSE
fER LR SR
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TE R TH il down.jz321.net

Fau
i _LD’_E
3
3
I~ 5 2
4 11 ([ "y
# p—
,
/
’ FEEE I T r 5
rrrrssssrsrvesereress D
a) TMC b) st
1—EWAD
22—,
3— i3,
I—EREE;
s—fERAAD
6—fHBAHD.
BA2 HNEXEEEHNSRERE
A 1.2 iR
HEW s HEPHHXRME,
A 1.3 Bxk
AW EELSHENE A1 iR,
£ A BRREXSY
IR R *HE/nm RN #HIEHEE/nm W R K HEHR
LP420* 420 420~1150 |B0M~10%4AA<<10 nm
BP420* 420 §5~10 <C1.2
BP340 340
BP365 365
BP3g0 380
BP450 450
BP480 480
BP510 510 200~1 150 <0,01% EE By
BP540 540 5~15 =1.5
BP570 270
BP600 600
BP630 630
BP&70 670
BP700 700
BP730 730

LP— il 8, FH N HRIET K.
BP—# 8, FREEIHPLBER . EHR.
PERA. AL R,

14




GB/T 26915—2011

A 1.4 \|ER

A 141 e EM, SR E (340+£10) nm, (360+10) nm,(380+10) nm.(420+10) nm.(450+
10) nm . (480+10) nm.(510+10) nm.(5404+10) nm.(5704+10) nm.(6004+10) nm.(630+10) nm,
(6704 10) nm, (700 + 10) nm, (730 + 10) nm X i @ X & %, W B &/ (0. 1 ~199. 9 X
10°) pbW e em 2, iR+ 3%,

A 142 KHERSFR BEEEO.3pm~3.0 pm; B HE, BKMEEO0. 76 pm~3. 0 pm, P £ 78
B (10. 0~200. 0) mW » em™*,iR2%+3%.

A 1.5 SHEEEN
HaES.4.2PHHENE.
A L6 FEMNRES

A 16,1 FHARKRLGE

REHEHEFFRFHRERE.
FEBfF 100 pL A SRERRE . WAEGCTEANN SR, #NE - AHE.

A 162 APHMERSE

mE A3 B A 4R, ERETEREE AR RELHANM LR G, BB EERBTERS
WHEMXE, BOMRERUIABRRERSNEMXE, MOoRREFU AR SN EH
RE.

Iy
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M & B
(FIEHEHR)
A s

B.1 JUERANER

A ST E) Y6 ARE AL FLRE 28 09 65T , — BUR ETE (4R TE  SOGBE Ml | R T R R BB (R TE s RIBERERFER

AR 4 e b, AT IR R UL A B 1 r AR B A

a) HE b) &E

BB ARKSHTFEE

B.2 FHERE

B.2.1 [E#E¥xH

E=FEul/3+2Euu/3
A,
Eee—JEREF LA R B BRI R BT HK(W - m™2);
Eup —XEHEAFHWBEE, R AREFF KW - m™2),

B.2.2 FREAMCGIHARFEAHER

E=3AEx/N
ol
Ev— MR ANERE BUNEELHFRW - m ),
N — B® S A%H .
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M ® C
(BEEMR
it # % 8l

C.1 H&Exka

AT A B BT JEREAL AR K 7™ SR F 7 38 - SR IR 6 2 AR iy 0 52 5 4 %o o AL o i
SOLARALH], SR OB R 420 nm, F R/ RA 10 nm 947 E B AE A T A B BEAY P E KRR

C.1.1 55

TR IE 77 97. 50 kPa, A 25.0 C;

CEFRE S A g TR O AL R AL 28, R EE S R IEB 30 mL;

S ALk 0. 2 g,0. 35 mol » L™ Na;5/0. 25 mol » L™ Na, SO, ¥R 5% 200 mL;
EHREREAKE, & BRMEBAE 25.0C;

FEUR AT U8 B 4 (AT . 3806 A . BP 420 CRLBH3RE A) 5

SR LA E R SP 2100 S &%

ER.FZ-A R (EHE).

C.1.2 HiE

25 C ARAEEES T, 100 pL KLY RAG & A 4. 034 pmol, £ 6.1 R, fREGF LMK, B
100 pL FE5TBEFERERT, 100 pL K FH M E XY RN R n" (pmol) 5 5 S % BLHEY M 1 B S, 2 (6] 4
KEN:

n'o =kSh, censssasessrensasnnnnessnsssns( , 1)

HA e NI REG IR ESE £ K 4.45X107°,

B LGB E 420 nm, @ 8 nm GOHFEIR S HOE TORIAME R R A B R AT AT AR T
FEREE.

el W R BdRmE C. 1 Fx.

RC1 XHENBYE

%H HE ol £ T & <] %
FZ-A/(mW + em™) 1.40 1. 030 0. 570 0. 850 0. 750 0. 560 -
X (L% R % 2.06 2,88 2.122 — — — — 1. 406

:‘Eﬁi}'ﬁﬁ*% :1.8 cm,
7R B, (B [E]) 2y e B - 10 538,

C..3 itH
C.1.3.1 FHEWE

#R(B. DR
E= Eppa/3+2Eu./3= (2.122/3+4+2X1.406/3) mW + cm™ = 1.645mW + cm™? = 16.45 W - m™?
19
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C.1.3.2 REBEXAER

Ag=nR*=3,1416X 1.8 em®* =10.18 cm® =1,018 X 10°* m?
C.1.3.3 AHXFHEHER
L1935

P=FE+Az=16.45X1.018 X 10 W=1.6746 X 107 W

C.1.3.4 AWETFH

%R QOETHA
T —1

] 20
hc  6.6260693 X 10 x 209792 458 248X 10

C.1.3.5 FHEMUERETSERE

#HRCHEL(C. D#FETHE:

R 4205y =Ye s 1 _V
Ry, (420°°) =2 X ==

1]

_30mL _ 4.45x 10~ X 10538

=100 mL 3 600 prol » 87
=3.908 % 10°° mol - s
C.1.3.6 RFHFrEBTF~%
A (OFETHH:
— 2Ry (420¥)N,t
+10y 1
L e N (420%°)
: 0 —f ; 21
_2X3.908 x 10 L>;?6422>2<11§i?x 10% X 3600 1005
=13.3%
C.1.37 FHk-SERFLNE

B (2DHETHRE.

T T B 7AonEY

——?(42(}1_10) _ -ﬁGH: R_f' (420°"°) " ﬁG'H, f‘?-ul (420%7)
EAg P
AN 58 BN e B ma B AG ., b R 77 B9 RE Bt , B 237 130 ] » mol ',
————~ 237130 X 3.908 X 10~* -
W20 ) = = e 10 X 100% =5.53%
R NESEAERENE,A G %R (C.2)HEA:
AGu, =AG) — RTIn(PO/PM)  sencnsiniininnnnn(C,2)

ol
AGy, —— R FRAER A  fFF A9 BB, 237 130 + mol ™ ;
R —5&%¥¥,8.3145] K™ = mol™;

T —RARE, ST (K,

20
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P® ——pRERA 1,100 kPa;

PY —— 7 R4 B, B0 0 (Pa) .

Hh B T=298.15K,

P¥: =Pn" /4, 034=(97.5X4. 45X 107* X 10 538,/4, 034) kPa=1, 133 kPa,

AR

AGy, =237130] « mol™ — 8.314 5 X 298. 15 X In(100/1. 133) J » mol™ =226 023 J « mol™’

226 023 X 3. 908 x 10~°

420ilﬂ -
(A ) 1,674 6 X 102

X 100% = 5.27%

C.2 HEXH2

AREAERERT AU BAKTEETF R - EARERE LSRN E; A LP420 nm #&
1F BEYE B R YA AL R ZE 420 nm~760 nm FEE HERE.

C2.1 xB

R FE f 97.00 kPa, I8 HF 25.0 °C;

EHREAPHRAOBEIE A NSRS, Wi 8 h, RE S KEM 330.0mL,

HlEpE{LA 0.2 g,0. 2 mol + L™' Na;S/0.3 mol « L™! Na; SO, $E&A B # 150 mL;

HEEREFKE, B R REFE 80 C, @ BRAEFRA 25.0 C; il & E—85. 0 kPa~
—76.0 kPa;

WP HBEELE AT BB JE A - LP 420 (LB 3 A);

SO A {LRE L4 B A) SP 2100 S0 HH 68X

WEH.TBQ2 KHABHEGa AP HENR) , EKEE 300 nm~3 000 nm , TBQ-4-3 + 8
g%, Bk #E 760 nm~3 000 nm,

C.2.2 M
SRR BRI C. 2 iR,
£C2 XENBME

A iR s i = T i H %

TBQ-2 SR E 0.02 25. 20 18. 95 20, 30 20. 55 19. 00 19. 70
(R{E X 1000/9, 865) /(W « m~?)| 2.03 2554.5 - — B - 1997.0
TBQ-4-3 S % 0.01 14. 85 11,30 11.85 12,02 11.25 11. 61
(/R{EX1000/7.873) /(W - m™®)| 1,27 1886.2 - - - — 1474.7

HBOERH4:2.25 cm,
FABEmME C.3 PR,

*C3 FERYE

Bt (@] /h 0.0 1o 2.0 3.0 4.0 5.0 6.0 7.0 8.0

P=Ef/ pmol 0. 00 91. 50 147.3 231. 0 292.7 358.4 440. 6 507. 4 584.0

21
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C.2.3 it%

C.2.3.1 EHHERE

#A(B. DR
E(420 ~ 760) = E(420 ~ 3 000) — E(760 ~ 3 000)
={2534.5+2><13997.e _2_(1335.2+zx1474.?

3 3
=570.9W.em™

)W -m )W- m*
C.2.32 FEHBEXER

Ay =mR*=3,1416x 2,25 em® =15, 90 ecm® =1,590 ¢ 107 m?
C.2.3.3 ASHXEHHEHFER

AR
F=E(420 ~ 760) =« Ag =570.9X 1.590 X 107 W=0,9077W

C.2.3.4 EYWEK

FHHTUT A 420 nm~760 nm #7638, #L 2 H R HF A AR R AT EEM AM 1.5 KX
PEEET, W A~~584. 3 nm.,

C.2.3.5 ABXTHE

R COHITHH

N (420 ~ 760y — PtA _ _0.907 7 X 3 600 X 584. 3 X 10~
J -

== 1]

C.2.3.6 FHXMURHSER

BRER C.3, #ITRMEME B LHE.
Ry, (420 ~ 760) =73.1X 10~ mol » h™ =2, 031 X 10" mol » 5™

C.2.3.7 ¥ FERTT%
R CHHETHR:

D,(420 ~ 760) =

2 Ry, (420 ~ 760) Nt
N: (420 ~ 760)

_2X2.031 107" X 6.022136 7 X 10® X 3 600
9.6120 x 10"

% 100%

=0.916%
C.2.3.8 FHX-SfERFELTE
HRCOHATIHE.

G, Ry, (420 ~ 760) _ AGy, Ry, (420 ~ 760)
E(420 — 760) A P
A% 5B R EE 1 B W i, AGy, A 5L 77 6 RE it , BB 237 130 ] » mol ™',

22
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237 130 X 2,031 x 10~*
0.907 7
&8RN S S E D W, BUE A S S A RO

p_0+0584.0X 107 X 8.314 5 % 298.15/(330.0 X 10°%)
2

(420 ~ 760) = x 100% =0,531%

=2.193 kPa

AGy, #H X (C. 2)HH .
Hep B T=298.15 K.P" =2, 193 kPa,
{t-"’\!ﬁl
AGy, =237130] « mol™ — 8, 314 5 X 298. 15 X In(100/2.193) J = mol™ =227 660 J » mol™

N— |
7420 ~ 760) = LT 000X LI XIT 190 ~ 0. 509%
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