2005 4F5f 63 45
4 23 0, 2147~2152

7 R
ACTA CHIMICA SINICA

Vol. 63, 2005
No. 23, 2147~2152

« WL IC -

CEER R T NO; BERESBRER R 3

EXH  RAE  FERA KEW 1% B

(R HIREIREREDIUT Lilg 200433)

7K A= B

R DUHIREIEL LIS B0E N R NOs H iHFEFE A A F ERIEN, RABISOLIEHAM GC-MS
ARGy FINS S N R F 7 2 (1 o 1] g 2 7 00 LA K S L PR B 28 7 U BEAT T 0 b, 68 S S D R T WA AT w5 W,
NO; 19 HiJE 2 56 AR IR IR 2P IO I AT B A, — U SRR HCh 8.24X10° Lemol tos ™ HEIMIE 7
Bk S EALEAR A 5 (0 T AR SRR R, FAr RS S A M e WL ) — RS B B0 230X 10°s ™,
KRB BOCPDOLHE, BESREOEHEE; BOR; NOs H i, BB E &0

Reaction Mechanism of the Nitrate Radical with Biphenyl in

Acetonitrile
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Abstract NOs radical produced in the laser flash photolysis of cerium ammonium nitrate was applied to
attack biphenyl in oxygen-free acetonitrile solution. The transient intermediates were identified with the
nanosecond transient spectroscopic anaysis and the final products were detected by GC-MS technique. A rea
sonable mechanism of the reaction was proposed. With a second-order rate constant of 8.24 X 10° Lemol s *,
NO; radical withdrew an electron from the biphenyl molecule to produce a charge-transfer (C-T) complex,
which was sequentially transformed to o- or p-nitrobiphenyl by elimination of a hydroxyl radical. The total

first-order decay rate constant of the C-T complex was determined to be 2.30X 10° s *.
Keywords laser flash photolysis; transient absorbance spectrum; biphenyl; NO; radical; charge-transfer

complex
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Figurel A sketch of the laser flash photolysis apparatus
1, laser; 2, laser beam steering assembly; 3, spectrometer control unit; 4, xenon

lamp; 5, cutter-off; 6, lens; 7, sample cell; 8, monochromator; 9, photomulti-
plier; 10, digital oscilloscope; 11, computer

A ) R B AT OO T . N R e 2% 7R A3 B
K2 Finnigan MAT ITD /A ) 800GC/MS/DS {7,
AN
1.3 BRI AL S

FEBTEERC E ) 1.5X107* mol/L R4 2 i Va I
B R 2o A et St ey, T UIKARU 3 R A T
JEIN GRS 56 (B fE B 10 mdepulse ™), K R928 7Y
5-stage ) LA B R IIDGRAR 5, LD IR B i
WA 2 b, a5k O I K I ) T 26 A [ )% 1 (280~
940 nm, [HIkE 10 nm)WREBE IS TR AR IR Bl ) 27 it 2%,
NI SRAFAS (R B 21 ) A RSO 1%, AEAN R 4644 R ]
TERRE AT R IR R BE SRR, R 25 SRIRATAE N
VU A N, AE R SR W P s i 1.0 107
mol/L FIEEZR, fEAHF 451 AT WOGIN GG S5,
A AR AT A N A IR A 5 B S [R] A2 44 5 AN [
B 220 R e A R e

PL B SEO6 b, A5 U0 IN 6 2 S5 359 T 8 R vt v 11
W, LALRUE S50 45 S0 T 5 VEAN 52 A v R 56 .
1.4 EX{ESHEN

bR S T 5% SN A AR ) R
JEWBOR G R GG, AP BRI G 5C 141, %
H 1P28 ! 9-stage ) FL A5 3 A AL IO G 5 1 R I RO6AE 5
1.5 P45

B R E NS 15X 107 % mol/L Al R i i Fl
1.0X 10 * mol/L BXZEM L E# 120 mL, 43 40 IR
T AT R ot rhOE AR UG B DB, & 3 mL
BN e A 10 pulsess !, fERE A 10 mepulse * 1)
355 nm kMO CHRST 5 s A RV IR D N A R TR
FEMIRGRE, BOER IASIRT RS ShAE S i, DA 504N Bk
MO GHER W] BRAECA 150 M P AR ) A TR 7

WL B 16 B PRV R O FH e 2 28 A 22 B NG, I
10 mL = I ZE K il A 3 RO IR il e S L e TE LD,



No. 23

HOCHAE: LRI NO; I 1k SR S S B 2149

JfH 30 mL CHyCl, 73 3IRAIA WY, e kAT B &
I, M GC-MS #EAT 473 Hr.

2 HR5IR

21 THERHHERZREBRRIIBANALLES NO; BEHE
e

F 10 mJepulse X 1) 355 nm ik O B 1.5 1074
mol/L fiHRREIE: CIEW R, WOGINIGE 1.2 ps B
WG 2 gk a i, o, 270~460 nm [X i)
TR ) SRS, 1 SRCHT LT 58 A S R R Bl 2R b
Wy (B 2 4 BT =) Y, 3X 3 IR A IR i e 2B D' i
FEOR LA, T H AR = RO A D ik
MmN, L, 78 450~700 nm A —ANR L
A, WU 4y 47 T+ 590, 630 il 670 nm, 5 SRR I
1) NOg H HIFEHR Sy A EL, Bl T 56 P WA 22 S A
WU (37 B BEAAHIE . iF N R NO3 IR ™ A5 I 45 A i 12 il
%*i H,(J ﬁ[ﬁﬁﬁ[G,S,lOf'lZ,lS] :

[CEYNOYJ? O - [Ce"(NO)2 +NO, 3)
0.05 - ) b
0.00 - fﬂEQQg’,!,!fFF?T,!,‘ E%é}{u./u....m...”..g.“
5 A = PR ™ “
5 -0.05 A/ E o
g \/ 23
g -0.10q \ P =
E Lo/ £4
jCD -0.15 1 \E\ Ju/u g 0
0204 = 400 600 800
W Wavelength/nm
—025 T T T
400 600 800
Wavelength/nm
B 2 AR A EEOG IN RS RO G v

Mgk a RInpEeh, BOtNtE 1.2 ps gk b gt hH, BoLtE
12 ps. Kl AHRRENFE -] WO

Figure 2 Transient absorption spectra of laser flash photolysis
of cerium ammonium nitrate in acetonitrile

Curve a without cutter-off, 1.2 us after flash; Curve b: with cutter-off, 1.2 us
after flash. Inset: UV-visible spectrum of cerium ammonium nitrate in acetoni-
trile
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Figure 3 Kinetic trends of transient absorbance at some wave-
lengths
Curve a 330 nm, without cutter-off; Curve b: 780 nm, without cutter-off;
curve c: 630 nm, with cutter-off
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Figure 4 Transient absorption spectra of laser flash photolysis
of CAN in acetonitrile with presence of biphenyl

Curve a 0.1 ps after flash; curve b: 2.0 us after flash; curve c: 6.0 ps after
flash; curve d: 30.0 pus after flash
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Figure 5 Kinetic spectra of transient products of the reaction
between biphenyl and NOs

Curve a 0.1 ps after flash; curve b: 2.0 ps after flash; curve c: 6.0 us after
flash; curve d: 30.0 us after flash
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Figure 6 Absorption spectra of various species produced in

BP-CAN-acetonitrile solution

Curve a NOs; curve b: intermediate (s); curve c: final product (s). Inset:

UV-vis spectra of p-nitrobiphenyl (solid) and o-nitrobiphenyl (dash)
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