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( ); 7500a 1100 ( Agilent
); 77251 ( Rheodyne ) (IC) ICS-A2G( )
ICS-A23( ) ( Y an aka ) (SEC) TSK G3000RW ( Tosoh )
BO;, Br 105, T KBiO;, KBr KIO;, KI 08 1270 ¢g/L( Br 1
) , 0 0% KOH , So NH;+ H,0
:4 71 g/L (NH4),COs (pH 9 4) 4 71 g/L (NH4).CO;3 ,
M 80 , M ill+Q
(> 18MQ* @)
, 20 an X25 an W haman4l (CF)
W haim an EPM 2000 (GF) GF 300 C 24 h CF
30% HNO; 30 min
22
L 05m’ /mn 40 kHz,
500W ICPMS 1350 W; 6 mm; Babington ;
L 10L/mmn : ; 650 s (LC) : ICSA2G LCSA23
; Q 8mL/mn; I mL ( SEC) TSK G3000PW ;
Q 8mL/mn 20 HL
Agilent 7500a ICP-M S Shied Torch s ,

ImL ,BiOs, Br 10 T

23
A84~ A96(  ,A95 A9 ),
2f0705 4822 m’
2 4
[ 16]
, Q8~3am 10 mL
, ., 185C
, CPMS
25
B’aker (21T 8]
[ 13 19]
CF GF
CF GF ,

Y(89) > 500M cps/ppn  IC
0. 032 0 063 Q 008

QO012Hg/.( Br I )
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CF 13
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3
251 , 50mL ,
10 mL , 5 15 60mmn, 35C Q 22 Bm

HPLC-ICPM S
2582 10% , ,
s 10 mLL 5 mL ,
, , 2 4 15h 10 m1,
0. 22 Pm HPLC-ICPM S

CF GF (1) Smn ,

96% ~ 101%, CF 60m n 101% CF

1 CF GF (n=3)
Table 1 Recovery of Br and I species n blank filter under u ltrason ic assisted extraction cond tion( n= 3)
Recovery(% )*

Bhnk filter Extraction te(m in) D3 r BO; Br
I £l 5 94%4 87 13 93%£5 944
C"]Elé‘bf)‘ter 15 101 %4 3546 103%5 102 £7
60 9613 18 14 91t6 9315
R 5 9842 100 %3 97%3 100 3
G Sbm(%“;,f) er filter 15 100£3 94 £7 99+3 100 £1
60 97+2 85 *1 98%0 981
a =+ (Resuls are expressed as(mean®SD) )
CF __4or B
Q -
- 310 L ./.‘
) ‘E’ 30F
GF 2 -
g
p=1 20 -
(Y ) 5 7
s -
9 @] 10 — ‘\A 4
. i = -
Smn CF  GF 2
~ 0 I I 1 I ] |
s ( 2) 0 10 20 30 40 50 60
t/min
, CF GF 4
9% ~ 109%, 1 GF (g0705)
61% ~ 1%, 2% ~ 3% : Dy BO;
Smn Fig 1 Canparison of Br and | species n aemwsol san ples
collected by GF ( gf0705) using ultrason ic asskted extrac-
32 y g g
’ tion wih different extmcting tme m-length 0] and
2
S50 B1); arenot detectab e
2
2 2
252 s
105°C , 4 s 8% ~ 10%

GF 4 85% ~ 10% CF 185C
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2 CE GF

Smin

(n=3)

Table 2 Extraction effciency and recovery of Brand I species in CF and GF aewsol san ples using u lirason ic assisted ex traction

for5 min(n=3)

Sanol Tten T D; I BO; Br TF TB#
anple
B ackground value( M g /L) 0.15£0 2 4 55%0. 28 nd 48 47%0 34 21 64 67 07
Addition (H g /L) 6 35 6 35 40. 00 40 00 \ \
A94 Detem ined value( M g/L) 63420 30 11 59%0. 40 40 31 %0.78 90. 62£1 13 \ \
Recovery (% ) 97+4 111 *4 101 2 104%3 \ \
Extraction efficiency (% ) \ \ \ \ Py 72%1
B ackground value( H g /L) nd 9 57%0. 83 nd 31. 88*3 85 24 38 47 54
Addition (M g/L) 6 35 6 35 40. 00 40 00 \ \
2f0705 Detem ned value( g /L) 64310 06 16 351 24 40 1810 44 73 4316 16 \ \
Recovery (% ) 102£1 109 +1 4101 +2 105+9 \ \
Extraction efficien cy(% ) \ \ \ \ 39%3 6718
* . TI( ) TBr( ) 24 (D etem nation of btal odine and total bran ne was descrbed in Chapter 2 4 ); nd
(Not detectable)
, D; BO; Br I; 105°¢C I 60%,
BOs
5 105 C )
2 2 h 2
76k 8% , , 2 h
105 C 2 h , 4 8P ~ 1000
105C 2h Smin ,
, (SEC)
(1C) :
( 2~ 9
A94 Smn 105 C 2h C-1CP-M S 4 R
10; , Q 19 Q 178 g/L SEC-1CP-M S ( 2
3) D; Yang ' , , SEC-1CP-
MS D; 2 105 2 Heo/l,
4 D; 10 A95 A96 ,
Smn
33
Smn , HPLC-LPMS
Bi0;, Br D;, T, ICPM S R
(Total soluble bran ne/ bdine TSBr/I) 185°C 15 h (Total
bran ne/ bding TBr/ 1), ICP-MS 3 [ 17 18] ,
/" ( Insobble bran ne/ bdneg BBr/1) = TBr/I- TSBr/] /' ( Solble organic
bram ine/ bding SOBr/I) = TSBr/I- (BiO; /D3 + Br /I ) 5
Br ) TBr 68, BiO; BBr TBr 166, SOBr TSBr 18%
D; s TT 1%, T TI 2% ISI TI 34%,SO01 TSI 56%
[ 10] Alert A laska Br TBr 68, TBr
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Fig 2 SEC-ICP-MS Chran atogran of A94 using ulirasonic Fig 3~ SEG-ICP-MS Chomatogran of A94 usng dilute
assisted extraction ammon i extracton
3 _
0~ 1265 8 pnol/m Br , TBr
14
Baker ' Norfok 2% ,
3
TSI TI  66k; TI 5~ 50 pnol/m’, TI
3 Br 1 14r I~
Table 3 Total By Iand species n aewsolsampls clkcted n H efei 2 12 "b
o i Br~
3 3 S 10f
Range( pnol/m?) Average(pmol/m”) =
Total I TI 60~ 470 231 ESMI
Total ohible I TSI 42~ 358 154 g or a
hsoluble organic I ISI 18~ 173 76 2 £ 4r
Soluble organic I SOT 23~ 185 85 2 E 2t of
D5 ND~ L 16 Q0 42 B l> . - - = .
r 18~ 187 68 9 0 2 4 6 8 0 12 14
Total By TBr 225~ 1810 883 #min
Total soluble By TSBr 178~ 1803 762 4 A94 (a) (b)
Ionsolublk By ISBr 7.0~ 226 121
Soluble organic By SOBr 33~ 257 137
B; nd nd Fig 4 C-ICP-MS Chranatograns of A94 using
Br- nd 625

ultrason ¢ assisted extraction (a) and dilite anmon ia

nd (Not detected). extraction( b), respectiely

4
, ; CF I
Smn s GF CF s
HPLC-ICPMS BiO;, Br, 10; I ,
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Extraction and D etemm ination of Total Bram ing Iodine and
Species in A mospheric A erosol

XU S+Q 172 XIE ZhowQ ng’, LU W ei, YANG HongX &', LIBing '
' (National Research Cen ter for G eoana lysis B eijing 100037)
? (Instimte of Polar Envionm ent Un wersity of Science and Technobgy of Ching H o ei 230026)

Abstract The species of brun ne and iod ne in aerosol sanples were extracted using ultra-pure w aterultra-
sonic m ethod w ih different tme in-length and pressurizing decam position w ith dilite anmonn respectively
The efficiency of extractbn and the stability of bran ne and iodne species were campared under differen t
extraction conditbns R esults shoved that( 1) the efficiency of extractbn usng pressurizing decanposition
which m ight destroy same unknown fomm of organic iodng was relatvely higher than the one by ultrasonic
method (2) T was unstable n added standard cellular blank filter during ultrason it asskled extraction for
long ting (3) The optmum condition was ultra-pure waterultrasonic assisted extraction for 5 m n
M oreover the suitability of glass micofber filler(GF) and cellular filter{ CF) during extraction for bran ine
and bdine species in aerosolwas also canpared whid indicated thatGF is favorable for species analysis than
CF under different k nds of extraction conditions Based upon the extraction resulis HPLC-ICP-MS approach
was developed to analyze bium ne and bdine species n aimospheric aerosol The total iodine bran ne and
species in the aerosol samples colkcted inH efeiw ere then detem ned accord ngly The levels of totalbran ine
and pdine nH efeiaerosols were 883 and 231 pnol/m3, respectively. Br was found to be dam inant spec s
wih 68%, while BIO; wasundetectable 70% of total iod ne occurred as unidentified foms incliding soluble
organic iod ne and nsoluble iod ne

Keywords A mospheric aeroso] lodne and bum ne speces H gh perfomance liquid chranatography-

nductwely coupled plasna mass spectran etry
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