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Abstract: A method of compound-specific stable carbon isotopic analysis for the research about the sources of atmospheric formaldehyde
was preliminary studied using gas chromatography/ combustion/ isotope ratio mass spectrometry ( GC/C/IRMS) via 2, 4
dinitrophenylhydrazine ( DNPH) derivatization. In order to evaluate the reproducibility, the accuracy and the carbon isotope effects of
the method, formaldehyde with different 8'*C values were used to simulate the sampling procedure. The results show that the
maximal analytical deviation for all formaldehyde 2, 4 dinitrophenylhydrazone is 0.3 %o and the average deviations between the
determined and theoretical & *C values of them are 0. 24 %0 30. 14 %0 ( ranged from 0. 03 %o to 0- 35 % , less than 0.5 %o the technical
specifications of the GC/ C/ IRMS system. These mean that no carbon isotopic fractionation occurred during the procedure. The study
for the indoor and outdoor atmospheric formaldehyde in the restaurant show that the stable carbon isotopic compositions are significant
different for different sources of formaldehyde. The present method could provide valuable information about the sources of
atmospheric formaldehyde.
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Fig. 1 Setup diagram for the test of the sampling

efficiency for gases of the air reservoir
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Isotopic compositions of the standard stock formaldehyde

Table 1

{1 1 i

Aldrich (F1)

JUE AR ERA (F2)
I R LA T (F3) - 38.08%0.15 (n=4)

IR AR (F4) - 39.30%0.31 (n=5)

1) [0 #2240 e 2 W LL PDB( Peedee Belemnite) Db bsdfE, O 32 [ 1 < %7
Al M 172 20 AR AL AT A, I g B Rl %2 L4l Pes Pe=
(11237.2290) x 107 °, 5 LIS "PC= 0; 2) SEARN B0 bk 4
5 3 M GC/CrIRMS J5i

§13CH T %o AM ESD) =Y

- 45.88X0.10 (n= 3)
- 42.11X0.13 (0= 3)

1240 min ZEAN[R] A IS () Xk i CHE Py S [l &
ML R AL R, 45 R ngk 2 FioR.
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Fig.2  Typical GC/C/IRMS chromatogram of the formaldehyde
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Table 2 Effecting of the sampling duration and efficiency to the isotopic compositions of the sampled formaldehyde

513C"7 %o
FAE ] e " " E— .
J min (L eI AT A H R S R 2, 4 A ORI s PR | al 9
(AM E5D**) (AM EsD)>¥ 2, & R ALY
15 31 - 39.300.31 (n= 5) - 29.54£0.10 ( n= 3) - 28.79 0.75
30 67 - 45.88+0.40 (n= 5) - 29.98 £0.05 ( n= 3) - 29.62 0.36
60 73 - 42.11%0.13 (n= 3) - 29.29£0.27 (n= 3) -29.19 0. 10
120 78 - 42.11%0.13 (n= 3) - 29.16 £0.21 ( n= 3) -29.19 0.03
240 76 - 38.0820.15 (n= 4) - 28.77£0.30 ( n= 3) - 28.62 0.15

1) A6 FALRES HE LA PDB Sty 2) SLACEEIN S bl 22 3) F GC/ C/IRMS 5 4) HUHE 5 7% 2 31 5% R0 F I 2, 4 i B st [l fur 3%

{il; 5) Sz AR B B i) 2 1 408 L

4 [ 5 A PR A AR 1) 30 min B, Bl A5 R BE
IR JF) 180 A2, P8 £ (RS0 289, {FLA: Y SRR I (1) A
) 120 min Ji7, R 1A 1] 0o AN 13 B 4 IF i) () 428 K
M0, 2% 592 50 45 B 5 3 SobR 22 ) 9 B 4 R R ).

RS S DNPH WA ol S 2, 4- i 3k 2 i
I e g FE At 1) =

e
H>C—0+ H>NNH-Ar - A H,C—NNHAr+ H»0

(1)
Ar Ol 2, 4 THREFERIE, MRS R S 4, O DN PH
S 2, 4 T REEE IR I R AR A (2) X
Ji &
N e 8 PCoge + N pwen 8 PCpnpn =
N i, 4=z 8 VComo, 4 —menz (2)
Horh, N e SN pxen AN wpgea, o gz 70 9 2 B A
B Py dac IR B N 5 R i 2R BRI 1 e It AN 4
MAE 2 o BUE HH, 2R AR ) KT 30 min B, GC/
C/TRMS 0 52 1 8 2, 4 — il 25 i ) v 41 5 38
R 2 VRS R BEAE H RS 2, 4 AR R 2R A
M 22 F ¥ 2k 0.16 %0 £0. 14 % ( A 0. 03 %o~
0. 36 %q) . Ui LS AT H I R B A S 7= A5

Wi, T LA, ZERSEADUR R o 2 ()57 28 008 S 56 v, 4 B4
YR SARI R R 30 min, SEAER (A4 30 min.
2.5 BEUCRAEREFE R 5 R0

T H#E 5 DNPH (067 10l B2 o] fig & 77 2
[ 25 43 18, n SR I E DNPH B R 2, 4- — fiF
FEAR R I TR 22 CAAS 231 7 o4 B 72 2 SRH 5
PP (10 ) 7 28 L, OO0t 5 o R 1) ) 67 25 8 5 L Dt
R TR Z 20 A 2, DAL, DA 203X — T AE Ak i AR
K AR B R AT 2 BT, BONCHT IS F I S
PR 2, 4- A 5 8% Jl R G B9 (6 1) () 467 2% A1 1k
£ 3 Pis. WK 3 Rl LG, I EE S DNPH W
IR AR R I B2 2, 4 i 6 R s 1) () i 26 4
AT IR AR R B, 3 P AS (5] (R 26 41 1) H /8
5 DNPH ) 527490 I 2, 4 R 2 R I ) A 3R
W5 AE 0 7 34 B UE W 25 4 0.23 %0 £0.07 %o (M
0. 15 %cE1] 0. 30 %) . JLG5 F AN 7] 942 B (1) H R, {HL A
X TREAS R R b 055, SR ] GC/ C/IRMS il 5 1)
FHE 2, 4 R AR A 2B M 7 72 2 VB
PR FRE 2, 4 R Ak 2SI (A7 25 AR 19 1 38 D 25 Ay
0. 24 %o 0. 14 %o ( M 0. 03 %o~ 0. 35 %) , %45 5 H#B1E
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Table 3 Isotope effect of the simulated experiment of atmospheric sampling for formaldehyde
8¢/ %ho
1 s e i
P s KR CWER L ROAG  memE2e
& (AM £sp*¥) (AM Esp)*>?¥ R Y A
Aldrich( USA) (F1) 856.3 - 45.8810.40 (n=5) - 29.8820.30 (n=3) - 29.62 0.26
JUH AR R]) (F2) 2568.8 - 42.11%0.13 (n= 3) - 29.15%0.22 (n=3) -29.19 0. 04
IUINT AR LA ) (F3) 856.3 - 38.0820.15 (n=4) - 28.9710.27 (n=3) - 28.62 0.35
1712.5 - 28.9310.15( n= 3) 0.31
1) [ ALk 2 45 L EL PDB S biifl; 2) SEATCF R G b (22 3) M GC/CTIRMS 5k s 4) LA 5 P 2 1 SR TP RE 2, 4 i B A2t 1)
{4 5) 9B BRSO 22 R 2 0 {7
GC/C/IRMS BEARNPR LG F PI(0.5 %y . ARSI ST AW BRI 1) L. 0F 7845 R AR W) 5

UL R DN IS E SUR ¥ N de A L VA 9

W4 Rieley G (R £ BN B, 75— 4%
s N, R 2 20 1R 08 el s 28 I — 2 s
e, W PHUD BeAT 5 B I AT (1) 4k 27 B 1 2R
DRE] e W Ay e A 81T AR A e M N R )
v, ST HEE B IR 72 5 7 10 S B A2 il S
RLFE, DNPH HBR ST I 84T 2 55 ] Nl e, At
2 S N Ik ) IR, 28 808 I B A A5 0 1 sk Jd 1
A% T HLAE % S N I F o FR R 5 B B N, BRI AN 23
7 A RV 2 40 .

Mg RE MRS R34
A A 2R 53 1.
2.6 G A P AR R R 3 AR

R L RIS 28 20 B v, R sk B KR ik
1T THEEWI, 85 R Wk 4 s, WK 4 tha] LUE H,
Y X TR KT PR A B I 1) 1) 467 3% 21 e AT el 3 M 2
S, KJT P9 S R R A LG K T4 P2 T 6.47 %0 £
0. 73 %y 3X 1 W KT N A R AT AN R R,
ANTRIREE ) FR 8 R 25 20 s S IE AR — 2o,

F4 OEERSERBREMAREEK" %

Table 4 Isotopic compositions of the atmospheric

TR AR

formaldehyde in the restaurant/ %o

RRER H- 0 RPEHE FFSEAYTRE(AM 28D 2P AY

0725 KITst - 40.15%1.17 (n= 3) 5.63
KW - 34.52%1.31 (n=3)

0726 KITA - 38.14£1.86 (n=3) 6. 82
KA - 31.32£1.29 (n= 3)

0727 KIT 4k - 41.7120.79 (n= 3) 6.97
NITH - 34.74%1.83 (n=3)

1) [l 22 20t L PDB S kil 2) H GO/ C/ IRMS 352 s 2, 4
i A I O MR 2 B ) B R [0 3R 0L 3) ST S
FrEUEDR 22 4) KT P T (4 35 00 22 O A VR I 07 2240 1) 2 {1

3 it

FIH GC/ C/IRMS FERFICHETT T K R4 %

DNPH fi7 B4 I FEANAEAE [R5 73 1 S 56 A

005 A v 92 B KPR (RN 28 A DD 0T 9 i
W% 0 W 7 i vl LU T 52 B 1 @ 23 B, i€ 20 KR
PR £ A UL o LB 1 AR AT 245 R

% ik
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