24 5 Vol 24 Na 5

2005 9 ENV IRONMENTAL CHEM KIRY September 2005
£
3- OH
AN kR £ 2 #
(1 s , 100085 2 , 100083)
(298%3) K , 3- OH
k= (26X04) x10 " a’ molecule s s
: (PAN), NO,
OH . 3 : 3
K2
3 OH
, 3 , 3-
II]‘
. 3- OH R
lZJ‘ ,
OH )
( 200L ) \ 3- OH
( ); OH
1
1.1
, OH OH
OH . R (
) X ( ) , :
R + OH - (kl{) (1)
X+ OH - (k) (2)
- d[R] /dt= k/OH][R] (3)
- d[X] / dt= kJOH][X] (4)
h(/R1o/ [R].) = kn* [J.OH]dt (5)
In([X]o/[X],) = ke L[OH]dt (6)
(5) (6) :
k' = k Ik = h([X]0/[X],) /In([R]o/[R],) (7)
» [R]o [X]o ; [R1. [X].
o hn ke OH 0k

204 12 24

* (KZCX3-9V-424) 973 (2003CB415003)



511

OH . , :
ke = ko k' (8)
1.2
200L ( ) . 12 ,
6 254mm ( Sylnania G 30W ), H,0, OH ; 6 365m
(Philps TL 20W /05), HONO OH ,
, “Tmm ,
, ; ) [ 3].
(1
) ) 2, ,
40L 0.2Torr ,
, (10L* min ') ,
, , 20L
, 20L
(2) OH
OH H,0, (254m). 20—5041 H,0,
., H,0, . ,
120L. :
[ J=(® xV )/P xV ) (9)
, P , V = 579m] P 760 Tory V
(3)
, . - (GCMS, FID, Star380Q V arian
DB-1 (30m X 0. 25mm X 5Hm), RW ) ,
80C, (N icoletM agna- R 55Q 10m, lan™ ")
Ih
(254nm ) , .
H,0, R OH s OH s
, )
2
2.1 OH
3- (MIPK) OH (298 £3K) ( 760T orr)
, 3- 54—58g* m .
H,0, ., 1h GC FTR
5 H,0, 2h , & . 1
3- \ H,0, -
. 3-
In( [MIPK]o/ [MIPK],)-In( [Reflo/ [Ref].) \ (2,
(R*) 0.99 OH

E = (5.4570.16)

123 -1
x 10 "an * molecuk * s

= 104]



512 24

k = (3.4510.52) x10 "an’* molecule '+ s 7!
700 - 0.37
S e g4 = *
600 ®®oce, e E
. 500 = 0.2
% \e
= 400 + <z
@ + MIPK &
30 - MIPK S S 0.1
WO % - EEf
200 #2EEL o oo 3 - ~ FERT A
L R e 0% 02 04 06
] /min In ([ Ref },[ Ref Ji
1 3 2 3 h ( [MIPK],/ [MIPK],)

- ll’l( [Reﬂo/ [Reﬂz)

Fig 1 Photolysk ofmehyl sopropylketone and Fig 2 Decays ofmethyl isopropylkebne vs reference

acetone with and w ihout irradiation can pounds i the presence of OH

1 3 3-
OH . .
Kwok Atk hson (SAR)"™ OH 298K
C—H H —(H;, —(H,, —CH OH
298K C—H OH : k(CHsX) = kyu F(X),
k(Y'(ZI’Iz'X) = kbeCF(X) F(Y), k( (Y) (Z) C[’I (X) ) = k[er[F(X) F(Y) F(Z)7 ’ kprina ksec klerl
—CH;, —CH,—, —CH< ., F(X), F(Y), F(Z) .
3- (298 K): kyn= 0.136 X 1077, kpu= 1.94x10 "an’ * mokcule ' * s,
F(—CH;) =1 F(C—O0) = 0.75, F(> CHC(0))= 3.9 3 OH
k= 262x10 “an’* molecule '* s ', (ks = (2 63 %0.35) x
10 2 an’ * molecule ' s ).
1 3- OH

Table1l Reactant concentrations ratios (kypk /kz.;) and the obtained rate constants for the reacton of

OH w ih methyl isopopyl ketone at (298 £ 2) K

[MIK] (x10°°) /ol 17! [ 1(%107°) ol 17! ki Thg o bypk /an®* molecule™ ' s
2. 41 2. 50 0.47%0. 02 (2.57%0.18) x 1072
2.50 2.50 0.45%0. 02 (2.47%0.18) x 1072
2.54 2.50 0.77£0. 04 (2.7130.18) x 107 '?
2.59 2.41 0. 78£0. 03 (2.75%0.18) x 1072
(2.63%0.35) x10" 2

2.2 3 OH
200L \ H,0, OH .3 NO
(45—204) g*m °  (62—191) g* m " ,
1h . , H,0, , 3 &
GC-FD  FTR , . 3 OH \
GC-FD FTR ( ): 3- 2752—
3116~ 1150—1280an ' ; 2638—2900am” ' PAN

1103—1215m” ' . (55 £15)%:; (49 +9)%;



5 I OH 513

(PAN) (11E3)% ( 3). 3-
1207 . S EZ B RERES
| - Hgg <
« R
§ 807 " =
L
= 407 -
079 40 80 120 160 200
d[MIPK]
3 3 OH

Fig 3 Concentrations of productsvs consun pton of methyl isopropylketone in the OH- in itiated
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THE RATE CONSTANT AND MECHANISM FOR THE REACTION OF
METHYL ISOPROPYL KETONE W ITH OH RADICALS

. L2 . 1 .. 1
LUN X iaowxiu ZHAN G X ao-shan MOU Yu-jng
(1 Reseach Center brEco-Environomental Sciences Chinese A cademy of Sciences Beijng, 100083

2 Beijing Forestty University Beijng 100083)

ABSTRACT

The rate constant for the reaction ofM ehyl IsopropylKetonge (CH;),CHC(O)CHs with OH radicals
was detem ined at (298 £3) K using a relative ratem ehod: k=(2.61£0.4) x 10" “an’* molecule ' s '
and had been found in good agreementw ih SAR ( stwcture-activity relationsh p) estinations The results also
showed the fomation of he principal products i e, acetong fomalehyde and PAN. The mechaniam of
this reaction was discussed and their am ospheric i plicatons were also briefly discussed Results mpled that
M IPK did nothave large ozone potenthls in aimosphere

Keywords methyl isopropyl ketong OH radical relatve rate constant mechanisn.



