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2( 200072) 3 ( 100049)
/ / (GCIC/IRVYS)
2,4~ (DNPH)
DN PH )
. 2,4- I
1
, 104 g/m*t 2 ,
(VOCY O, OH (3 sl
[4 7]
[1,2,8]
, 0O CO, CH, (NMHCS9)
[9,10] , 1:-;C/12C
, R :
613 C ( %0) = [ (RSampIe /RStandard ) - 1] x 1000 (1)
Rsample 1Rslandard FDB (peedee belan-
nite) , 3% C = (11237.2 +90) x
10°°, 5" C =0%o / / (GC/C/IRVS)
(. 12] wen ' GC/IC/RVMS
; DNPH , DN PH
’ [13]
: [13] , DN PH
( ) DNPH
2
2.1
ZKX2 ( ); ( ); Sep-Pak
( W ater ) (Thamas ) DELTA™ XL (EA /RS,
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Finnigan ), / / (GC/C/ RS, oV )
( , ). ; (ACN, ,
M erck ) MilliQ 0.22um , 15 min :DNPH ( 99%,
Fluka ), ACN ; Si( ,
) =2( , )
2.2 -DNPH
1mL 5mL , ,  5mL Hamilon
1h, GC/CILRM'S
250 mL , AON, 80 100 , DNPH,
DN PH , H, FO, : ,
, DNPH 80 ACN
DN PH , ACN -DNPH 2, HALC :
GC/C/IRM'S
2.3
DN PH 2mL , DN PH
, 4
2.4
2.4.1 ( ) DNPH  Sep-Pak
[2,13,14] (99.99%) , ,
, , DNPH  Sep-Pak
; 1.5 2L /min
2.4.2 Kl (o}
( ), 10 300 , 2005 11 17
20 2 L /min, DN PH
4
2mL ACN 2mL , HALC-UV (HP1100 )
-DNPH
2.5
2.5.1 DNPH DA TAP*XL (EA/ RV S)
CE EA11120N /S , 960 ,  QuUo ,
, QU 650 ,
(0C0,) Conflo (Finnigan) DELTA"“*XL
- 36. 91%o
2.5.2 / / (GC/C/IRVS) Hanmil-
on , 3% C = - 26.65%0 Q0, ,
- 36.30% CH, : QUO 850 ,QU
580 ,GC 300 160, DM -5 (30 m x0.32 mm,
0.254 m), ( ) 1.5mL /min, 120 , 80
2.5.3 DNPH ,
25% : ,
CHCL, % :
v 10 100M L CHCE, /
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/ (GC/IC/IRVS) dPC=-27.47% QO, ,
- 28.6%0, - 26. 7%0, - 28.6%0 C, C; Cp, -
30.5%0 Cj GV mix (methyl-deaconate) ( GV Instruments, UK )
3BC = - 27.28%0 (30 , <0. 50%o) DNPH
CUO/Ni/Pt 80 ,QU 580 ,CGC
300 , DM-5(30m x0.32mm x0. 254 m) , (
) 1.5mL /min, 230 , 20 /min 60 200 3  /min
250 20  /min 290 5min
3
3.1
[15,16]
, DNPH
CH; COCH; + H.NNH—AT - (CH;),G=NNH—AT + H,0 (2)
Ar 2,4- (2) ,DNPH )
\ DN PH
6136&cetone -DNPH = fAceton(.5 13chtune + fDN F’H6 13 GDNPH (3)
t’-\cetune BNPH [} fAcetnne +BNPH :1 [l fAcetone =
1/3 , 3°cC :
ﬁcetonegcerone = icetone-DNPH + féNFH SzDNPH (4)
, DNPH : ,
GC/C/IRMS d%cC (3) ,
3.1.1 d%cC ,
, 0.06%0 0. 09%o;
0.02%0 0. 15%o , 3®c 0. 18%o
0. 34%o, 0. 26%o0 + 0. 07 %o, (¢ 0.50%0) ,
(1,
3. 1. 2 ]
0.05%0 0. 33%o, 3%c 0. 12%o 0. 39%o,
0. 27%o + 0. 10%o, ( 1)
3.1.3 DNPH
(1 ,
( 2),
, 53¢ ( - 30.35 +0. 36) %o,
(- 29.76 +0. 28) %o, (- 29.95 +0.50) %o,
3.2
GCC/C/IRMS DNPH DNPH
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Table 1 Camparison of the predicted and measured iotopic camposition of acetone-2, 4-dinitrophenylhydrazine (DNPH) deriva
tives
38¢c (%o) 2
. . b c d
Suppliers R;'gcﬂgﬂ” Co?ncile&%astl)ons A cetone found Derivatives found Predicted i
(mean + P, %o) (mean + P, %o ) derivatives
Liquid phase - - 27.26 £0.07 0.18
0.071 - 27.10+0.05 0.34
1 0. 427 - 28.73+0.09 -27.23%+0.20 - 27.44 0.21
Gasphase 1.518 - 27.21+0.08 0.23
4.507 -27.32+0.20 0.12
- - 25.30+0.10 0.30
L iquid phase - -25.22+0.15 0.22
5% - - 21.40 +0.06 - 25.34+£0.02 - 25.00 0.34
Gas phase 1.518 -25.33%+0.12 0.33
8. 777 - 25.39 0. 33 0.39
a B ( stable carbon isotopic compositions reported in per mil o relative to peedee

belemnite (FDB) ); h GC/C/RMS 10

GC/combustion/ isotope ratio mass gectrametry (C/IRMS) analysis (mean+£ D, n=10)); ¢
DNPH

RM'S 5 )

(

i

) ©®C valuesdetemined by 10 timesof
- 26.80 +0.09%0 (
GC/C/IRMS 3 (

) (the iotopic valueof - 26.80 +0. 09%0 (mean + D, n=5) of DNPH, and derivativewasmeasured by three timesof GCC/ IRV S anal-

ysis (mean+ D, n=3)); d (3)
(3); e

1
a 12.60

(carbon isotopic compositionsof derivatives calculated fram fomular
(abolute values of theoretical-measured values)

b

g 100 s 100
= e
g g
= 3
£ 50 s 50
=] 3
< <
JiL AN S —— . T

0 2 4 6 8 10 12 14 16 18 20 22 0

t/min
1 DNPH GC/C/ RMS

2 4 6 8 10 12 14 16 18 20 22

t/min

Fig 1 Typical GC/C/IRM S chramatograms for carbonyl-DNPH derivatives

a (amospheric sample oollected at the top of the office building in Guangzhou) ; h ( standard sample)
1. DNPH (fomaldehydeDNPH derivative) ; 2. DNPH (acetaldehydeDNPH derivative) ; 3. -
DNPH (acetoneDNPH derivative) ; 4. (unknown compound)
2 (2005 7 )
Table 2 Itopic compositions (%o0) of amogpheric acetone in Guangzhou Institute of Geochemistry (July 2005)
ab ac
Smping e s s Calai sotro
17 830 11:30 - 28.11+0.09 - 30.73+0.32
18 8:30 11:30 - 27.86 +0. 22 - 29.98 +0. 68
19 830 11:30 - 27.98+0.19 - 30.34 +0.60
17 12:30 15:30 - 27.72 £0.06 -29.56 +0.25
18 12:30 15:30 - 27.85+0.06 -29.95+0.25
17 17:30 18 8:00 - 27.82+0.09 -29.86 +0.32
18 17:30 19 8:00 -28.03+0.11 -30.49 +0.38
19 17:30 20 8:00 - 27.70 £0.23 -29.50+0.71
a B ( stable carbon itopic compositions reported in permil to relative to FDB) ;
h - 26.80 +0.09%. (5 ) DNPH , GC/C/RMS
3 ( ) (the iotopic value of - 26.80 £0.09%0 (mean + D, five timesof EA / IRM S analysis) of DNPH, and

derivative wasmeasured by three timesof GC/C/ IRM S analysis (mean £ D) ) ; ¢
( ) (carbon iotopic compositions of amogpheric acetone (mean + D) calculated fran fomular (3) and (4) )

3 @

EA/



( 0. 25%0 0. 71%o)

[13] .
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D eter m ination of the Carbon Isotope Com position
of Atmospher ic Acetone

Guo Song-Jun™®, Wen Shend', Zu GengW u', Wang XinM ing', Sheng Guo-Ying"?, Fu JiaMo 2
! (State Key L aboratory O rganic Geochemistry, Guangzhou Institute of Geochenistry,
Chinese Acadany of Sciences Guangzhou 510640)
% (school of Envirormental and Chenical Engineering, Shanghai U niversity, Shanghai 200072)
® (The Institute School of Chinese Academy of Sciences Beijing 100049)

Abstract A method was developed for the detem ination of carbon itope composition of amogheric acetone
using gas chromatogrgphy/combustion/ istope ratio mass gpectrometry (GC/C/IRMS). Through acetone via
2, 4-dinitrophenylhydrazine (DNPH) derivatization, itwasfound that isotope fractionation valueswere @ little
as o be ignored during the whole reaction process, the derivatization process showed that no carbon itope
fractionation occurred for acetone within the precison limits of the GC/C/IRMS systan ( <0.50 %o). By
detemining carbon isiopic compositions of DNPH and acetneDNPH derivative, the °C values of
amogpheric acetone could be calculated through a mass balance Using the method described above, the
result of one sampling site showed that thed C values of amogpheric acetone anitted fran the same urce are
aimost identical The excellent accuracy and reproducibility indicated that thismethod could be used as an
effective ol © provide valuable information about different ources of amogpheric acetone

Keywords Acetone, 2, 4-dinitrophenylhydrazine, gas chramatography/combustion/itope ratio mass gec-

trametry (GC/C/IRMS) , itope fractionation
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