38 (FENXTHUAXUE) 6
2010 6 Chnese Joumalof Analytical Chen stry 859~ 863

DO} 10 3724/SP. J 1096. 2010 00859

wEeA FRA | GEUE FeE TE A

( , 310027)
X , 116023)
, 25 nmol/L( 500 ppbv),
R 25~ 500 mol/L
( 0 5~ 10 ppmyv) >
1
ersistant organic pollu
(Persi rgan ic polk
tants POPs) , ) )
POPs t
3 [2] [3] [4]
[5]
, (Tmeofflghtm ass spectranetey TOF-M S)
, (REMPETOFMS), H eger '
Tsytsk 7 ,
[ 8] [9] | [10] ’
i REM PETORM s
/ )
2
21
/
(Vaccum U liraiolet Photo lon ization/ M ini O rhogonal A cceleraton T m e-ofF ligh t
M ass Spectum eter VUV-TOIM s), , [12]
2009-12-01 ; 2010-0F12
(Na 2007AA061302) (Na 2007AA 067336)

* FE-mail lxd@ anee zju edu m



860 38
(118 nm, 10 6 €V)
e : 10V : 1100
V; : 200 V; : 300 mm; MCP 4400 V; g 0x10*
~20x10"° ; : 10000 /s 60Q 500
[14’] [15]
De Novo 16-201
22
PAH s PCBz ,
s 200 C , )
C =n n
n =V /me Vm s V zmaMay
m, ” M a
50 s 5
2 4 2
Q5 10 15mn
3
31
1 25 mol/L.  5min , 25 mol/L
s 15 Q02Us 8 2
20 "
g Phenarlllihrene Ji 415 5 Original signal
g I5-
g st
S
0 1 1 1 1 1 L 1 1
10.6 10.7 10.8 10.9 11.2 11.3 114 11.5
FH#iH 1) Scanning time (us)
1 25 mol/L
Fig 1 M ass spectra of 25 mmol/L. phenan threne
2 25 nmol/L.  Smhn R 4
, 5 s 0 018 Hs ,
1,
3 500 nmol/L

5

424



6 : 861

351 ., o

%‘ 30k i JR %A {5 5 Original signal

5 Pyrene
mE BF
Hs 201
> 5
G 15

< 10

g s

0 1 1 1 1 1 1 1 ]
11.4 11.6 11.8 12.0 12.2 12.4 12.6 12.8
Scanning time (us)
8 b

2 4 FIER TS 515 5 Back ground removed

z2 6l / Pyrene

2
g
FE 4
prn-Ly

£ 2

=

o

O

0 1 1 1 1 1 1 1 ]
11.4 11.6 11.8 12.0 12.2 12.4 12.6 12.8
Scanning time (us)
2 25 mol/L (a) (b)

Fig 2 M ass spectra of 25 mmol/L pyrene

~
(=
(=]

Vi)

(=)
(=3
=

Ji 4615 5 Original signal

500+
i L
5 400
or

[y}

(=

S
T

Counts signal intensity
W
(=3
=3
T

(=
(=
T

0 — T I I 1 1 1
102 1025 103 1035 104 1045 105 1055 106 10.65 10.7
Scanning time (us)
3 500 mol/L
Fig 3 Mass spectra of 500 mol/L fluorene
32
2
s 10 ns
, 250 mol/L 4
2057 2249 1932 231§ & , ) ( 1
1 PAHs ( )
Table 1 Signal mtensity of polycyclic aom atic hydrocatbons(PAH s) with different concen tratbn levek(mean value)
M ateriak Signal Intens ity
Concentration level 25 nm ol /L 30 nmol/L 100 nmol/L 250 nm ol /L. 500 nmol/L
Phenanthrene 160 405 873 2139 4342
F lnorene 202 463 1025 2501 4667
Antracene 98 258 504 1281 2322
Naphthalene 173 372 790 1988 4072
Pyrene 72 208 413 1083 2493
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33
, (X, mmol/L)
(Y) 2
( 2 Table2 Regression equation and R*
R2
, Regression equation AdjustR square
, 25 mmol/LL. 500 nmol/L s Phenanthren e Y=- 35 6+ 8 75X 0 998
F luorene Y=34 8+ 9 39X 0 9974
Anthracene Y=128 8+ 4 67X 0 9956
Naphthalene Y=-37 6+8 2X Q 999
> Pyrene Y=-81 5+5 IX Q 9952
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On-line M onitoring of Polycyclic A ran atic Hydrocarbon
Using T in e-of-F light M ass Spectram eter

ZHANG X wo-X iang', LIXiao-Dong ', HOU Ke-Yong, LIHaiYang, YANM i, YAN JanH ua
'(SwteK ey Laboratory of Clean E nergy Utilzating, Institute for Them al Pow er Eng ineering,
Zhejang Unwersity, H angzhou 310027)
>(Dalian Istiute of Cheanical Physics Chiese A cadeny of Sciences Dalian 116023 )

Abstract T ine-offlghtmass spectim eter (TOF-M S) was utilized formonitorng typical polycyclic aran atic
hydrocarbons (PAH s) which are mportant correlation canpounds of polychlornated d benzofarans ( PCDD /
Fs). Fluoreng phenanthreng anthracene naphthalene and pyrene werem easured n certain concentration
The sgnalswere analyzed to assess the perfomance of the nstrun ent to detect correlation canpounds Exper+
mental results showed thatTOF-M S has a good response capability to the tested PAHs The lm it of detection
could reach 25 x 10™° mol/L( volun e concentration is 500 part-per-billon level ( ppbv). The sinal intensity
showed a good linear relation w ith real concentratbn levels3 The mass calbratbn fran 25 % 10 " mol/L to
500% 10 mol/L ( volume concentration fran 0. 5 to 10 ppmv ( volme concentration of part-pem illion
level) ) was carried out prelim inary by fitting bewv een on—Ine test signal ntensity and concentraton usng the
method of least square The results supp led a feasibility to nvestigate the o line m on itoringm ethod of PAH s
n flue gas
Keywords T ine-offlghtmass spectraneter On-lnemonitorng Polycyclic aramatic hydrocarbons
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