LC/MS

(DNPH)

6.3.2-1
13
(USA)

a DNPH-Silica SP

6.3.2-2
ESI
LC/MS QP
MS
CDL

APCI

LC/MS

2,4-
DNPH GC HPLC
GC LC
LC/IMS
-DNPH( 6.3.2-1 SUPELCO
20p g/ml 40p g/ml
0.005 1.0p /
()
(99.999% () )
Waters Associates Milford, MA,USA Sep-Pak
Sep-Pak & Ozone Scrubber SP Ozone
APCI
LC Al
Negative
50V DEFs 35V 45V
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CDL 230 APCI 400

3.5KV 2.0 I/min
LC
HP ZORBAX SB-C8 5 4.6mm@ x 150mm
/ ml/min. 5u
(55%,3min.) ---5%/min--- (65%,5min)
HPLC
Waters  System_486 996 Photodiode Array Detector
Purecil C-18 5 4.6mme x  50mm
/ (43/57) Iml/min
SP SP Ozone
1L/min 60 200L SP 5ml
5u LC/MS 20y HPLC
6.3.3-1
-DNPH
ESI APCI
ESI APCI
APCI- 6.3.3-1
-DNPH M
(M-H)
APCI- SIM
(Mn-H) 6.3.3-1
6.3.3-1 -DNPH
1 | Formaldehyde 209 8 | 2-Butanone 251
2 | Acetaldehyde 223 9 n-Butyraldehyde 251
3 | Acrolein 235 10 | Benzaldehyde 285
4 | Acetone 237 11 | n-Valeraldehyde 265
5 | Propionaldehyde 237 12 | p-Tolualdehyde 299
6 | Crotonaldehyde 249 13 | Hexaldehyde 279
7 | Methacrolein 249
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Mo 1

6.3.3-1

6.3.3-2

C18

Acetone

137 181 dagoa7 345 !
100 160 230 200 :

113 167202  beq aqzi

100 160 220 280

Ted1pz. 220 278 345
oo 170 2400 310

-DNPH

Acrolein 2-Butanone

Mo, <

P Mo, 12 ¢

n-Butyraldehyde

NUCLEOSIL 120-5C18 C8
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b fiez 1B aoms 278 323
bot0n o 1B 230

123 164 i

1o 160 220 280

181 163 poe PAFHIGZZD

P BT 163 204 252 g
P o100 160 220 £80 240

(APCI-Negative)

/
ZORBAX SB-C8

C18

Ci8

C8



2-Butanone  n-Butyraldehyde C8

C8 ZORBAX SB-C8
6.3.3-2
6.3.3-2 -DNPH
C T s Chromatogram T
TIC
T _J T T M T MM M T j\| T i
; 3 4 o B T a | 10 11 :
b T D D T D S T D D O D S O D miz;
height T :
o 1 Jn\ 20%.00 Mo 11 2ES.00
Ma.2 {‘\ EES.DD"
235.00
Mo )l(\ e 579,00
a4 )"\ f| Wes 23T 00
M. 6 el
5 Ma.13 299.00
o8, Mo 2 251.00 0.
Io. 10 Eﬁﬂﬂ
! 1 ! I . 1 . 1 ! | J 1 | } ] 1 1 - +
a 4 5 & T a a 10 11 ;
___________________________________________________________________________________________________________________ min
6.3.3-2 -DNPH
6.3.3-3 CDL DEFs
LC/MS QP
CDL (Curved Desolvation Line) (DEFs)
APCI
CDL 6.3.3-3 6.3.3-6
CDL 6.3.3-3
6.3.3-1 CDL
CDL 20V CDL
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Formal dehyde 20V CDL
6.3.3-3 Formaldehyde(1) Propional ehyde(5)
CDL 20V
Crotonaldehyde(6) Metacrolein(7) 2-Butanone(8) CDL
-Butyraldehyde(9)
Hexaldehyde(13) CDL
p-Tolualdehyde(12) CDL
20V 50V 2

. @10V mW20V O30V
area ratio
040V M50V @60V
2.50
2.00
1.50 |_
1.00 i
0.50 H
0.00 i
1 2 3 4 5 6 7 8 9 10 11 12 13
6.3.3-3 CDL
CDL 20V DEFs 6.3.3-4
DEFs 30V 1.00 Formaldehyde
DEFs 35V

45V
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‘ m-30V W-35V O-40V
area ratio 0-45V E-50V E-60V
2.00
1.50 m 0
1.00 u
0.50 B
0.00 n
1 2 3 4 5 6 7 8 9 10 11 12 13
6.3.3-4 DEFs (CDL 20V)
area ratio oa20v B30V o40v
O50vV @60V @70V
2.00
1.50
1.00 N B H
0.50 = I H
000 | || | 11 | |
1 2 3 4 5 6 7 8 9 10 11 12 13
6.3.3-5 CDL (DEFs -45V)
DEFs 45V CDL 20 70V
6.3.3-5
Formaldehyde Crotonaldehyde CDL 20V
DEFs 45V  Metacrolein CDL 50V DEFs
45V
6.3.3-4 APCI CDL

APCI CDL
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APCI 6.3.3-6

peak area @380  MW400 0420

3.0E+07

2.0E+07 ~

1.0E+07 -

0.0E+00 -

1 2 3 4 5 6 7 8 9 10 11 12 13
6.3.3-6 APCI
420
230
CDL 230 APCI 400

6.3.3-5

0.05p g/mL Formaldehyde 0.1y g/mL 1 30p |

30pu |
30pu |
Butyraldehyde -Butanone  10p |
Sy
6.3.3-6
13 0.004 2.0p g/mL 5u
6.3.3-2
1.000 0.01 0.025ng
0.05y g/mL  Formaldehyde 0.1y g/mL 5p |
6.3.3-3
0.48 8.82
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6.3.3-2

(ng)

Formaldehyde 0.02 - 10.0 1.00

Acetaldehyde 0.025 - 5.0 1.00

Acrolein 0.025 - 5.0 0.999

Acetone 0.025 - 5.0 0.997

Propionaldehyde 0.025 - 5.0 0.999

Crotonaldehyde 0.05 - 5.0 0.997

Methacrolein 0.025 - 5.0 0.999

2-Butanone 0.05 - 5.0 0.999

n-Butyraldehyde 0.05 - 5.0 0.996

Benzaldehyde 0.025 - 5.0 1.00

n-Valeraldehyde 0.020 - 5.0 1.00

p-Tolualdehyde 0.025 - 5.0 1.00

Hexaldehyde 0.025 - 5.0 1.00

6.3.3-3

Average standerd C.V. (%)
(n=5) deviation

Formaldehyde 1284068 30524 2.38
Acetaldehyde 544653 2602 0.48
Acrolein 475600 7648 1.61
Acetone 558242 13740 2.46
Propionaldehyde 453278 11235 2.48
Crotonaldehyde 400644 15876 3.96
Methacrolein 475109 25785 5.43
2-Butanone 511442 30489 5.96
n-Butyraldehyde 329595 29074 8.82
Benzaldehyde 348289 15011 4.31
n-Valeraldehyde 359064 21330 5.94
p-Tolualdehyde 299383 18977 6.34
Hexaldehyde 310695 12647 4.07
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6.3.4-1

Carbonyl Urban Industrial Industrial Industrial
Compounds Air emission 1 (y emission 2 (u emission 3 (U g/m?®)

(ng/m?) g/m?) g/m?)

LC/MS LC/MS LC LC/MS LC LC/MS LC
Formaldehyde 5.12 2.22 2.43 4.25 4.78 5.68 5.51
Acetaldehyde 2.33 1.63 1.93 2.39 2.83 3.20 3.84
Acrolein n.d n.d. n.d. n.d.
Acetone 4.54 10.13 ---- 2.97 ---- 12.3 ----
Propionaldehyde 0.57 0.49 n.d. 0.48 n.d. 0.69
Crotonaldehyde n.d. n.d. n.d. n.d.
Methacrolein n.d. 0.45 0.65 0.51
2-Butanone 1.13 4.72 1.74 1.62
n-Butyraldehyde n.d. n.d. n.d. n.d. n.d. 0.34 n.d.
Benzaldehyde 0.43 0.30 0.45 0.49
n-Valeraldehyde 0.21 0.14 n.d. n.d. n.d. 0.03 n.d.
p-Tolualdehyde 0.16 n.d. n.d. 0.20
Hexaldehyde 0.09 0.12 0.19 0.14

*Sampling volume : 200L of the urban air at 1L/min;

Waters

Benzaldehyde

n.d.

Sep-Pak DNPH

HPLC

Hexaldehyde

6.3.4-1
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60L of the industrial emissions at 1L/min.

6.3.4-1

6.3.4-2 HPLC




Formardehyde:5. 12ne/m3 209 00f Hexaldehyde 0.09ne/m3 279.00
\

Acetaldehyde:Z 33nzfm3 223.00

299.00

p~Tolualdebwrde: 0. 1Bng/m3
o

285.00

Benaldehyde:0.43nz/ m3

1 2 3 4 5 6 T 8 9 10 11
min
6.3.4-1
MSE Chromatozram
height

205 55

et Formaldehyde: 4. 25 Mefm3 :

AN :
T

Acetaldehyrde: 2. 39 Lefm3 f

Benzaldehyde:0. 45 & efm3 2adah

M ethacrolein:0 BS M zfm3 248-905
"‘\-\_,_\_\_H-‘ .,

Hexaldeborde 0. 19 ftafm3 S
T .

min
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LC/IMS CDL DEFs

APCI CDL
(M-H) CDL DEFs
APCI
CDL CDL DEFs
-DNPH
(M-H)
-DNPH LC-APCI-MS
-DNPH (M-H)
0.02 0.05ng
LC

1. L.J.Papa,L.P.Turner:J.Chromatogr.Sci.,10 (1972) p.747
2.M.Dalene,P.Persson and G.Skarping: J.Chromatog.,626 (1992) p.284
3.NIOSH Method 2541. NIOSH Manual of analytical Method, Electronic Version, 1994
4. K.Kuwata,M.Uebori, Y.Yamasaki:Anal.Chem.,55(1983)2013
5.S.P.Tejeta,:Intern. J. Environ. Anal. Chem.,26 (1986) 167
6.Method TO-11, EPA-600/4-89-017 U. S. Environmental Protection Agency, Research Triangle
Park,
NC, 1988
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