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Abstract

The purpose on this study is to optimize the chromatographic determination method of trace aldehydes in
ambient air. Carbonyl compounds in urban air were trapped at Cis DNPH-coated cartridges, and generated

hydrazone derivatives were separated by HPLC and detected by UV -vis spectroscopic detector at 360nm.
Formaldehyde and acetaldehyde compounds could be isolated from urban(Seoul) air with more than 95%

collection efficiency. The analytical detection limits for formaldehyde and acetaldehyde are 0.06ppb., 0.08 ppb.

for 108 L air samples, respectively. The precision of this method are 3~ 4%(RSD) for mutiple injection of

hydrazone standards. Separation of seven dinitrophenylhydrazones could be achieved in appoximately 20

minutes operation time using C,s column with appropriate eluent. The method was applied to the analysis of
aldehydes and ketone in Seoul ambient air. The 24-h ambient levels of formaldehyde, acetaldehyde reached up

to 6~ 14 and 3~ 8ppbv, respectively. The daily average concentration ratio were 0.60 for acetaldehyde

/formaldehyde.
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ghzo] Z7bslx sldh. dd2 HepddMe st&dd
e M AEE AHEE] dEe] HAA o=
A" HUE oMHEYHIT FE/t 53 oM ELGI
=9} ¥EUds=e Hrt 2~308 XY o 4
Ax zenoz wisol AUt Grosjean et al.,
1990).

2o YEE S PFA(A#A 2] 727,
94, 4. 1)E #EIYY. T4 12714 FHY dH718A
Y9 EAA B3tE, GUIERF, FAL 23 22F
22 3o, YHoZ FAFZ UHIEFAES,
1994). $velMe hr)F dsl=fe v 7
H3yoz B4% o= oy AAHeR E43y 7Y
B 81 e de gdoey U e satdA 2E
a w77k E AR B4 ey o] wWrlrtae =
Al g7 BT} #A43 gone g Fr2 EA
e t7lAEd AY HEstede B Aol i
T3 80dd o)F r|F YHBE=RF 24 i S8
2ol BIEZ AT EAubEe atolrt X Y4
e dolebe a8 Bl 42 dAolr, odue} 7]
Zd Jnjgog EAde YYs=fFd st FHE
2 Adyde £ dolgg dr) HsiMe Hdy
ZE7 B8 BN sfdo] WEHo|w 7|E] YyE
%, ®d, Y 72 NE AHYE 79
A B1dEol e vF g =Fe EANYHeze
L3 BeAEe] ok fEuE Wr1eE IRAEH
(8744, 1991) el Ldl3=F EEYH =] ch
romotropic acid®, acetylacetone®22 ZA3}x
2 HZ HEIFoE 7Y UL B, urFY g
=g BA71EE ofF A A ¥ AHel
o} a2y o] HYEL TEYUIE olYd OE ¢
el e EaSE Jelde, 23HAE 2ol B7AE
Zo| ZujFe] F3 o HLEIe oIHY.

o) delFEfRe] 2ANHAM s =Ry EF
FAF R R 24, HHA RE FEAZ 9=
=4 UV-vis, 8%, 33%4%43(Nondek et al,
1992) £o2 2A%ct Hantzsch reactionol 9%
diacetyl-1, 4-dihydrolutidine 8] ¥AJ¥tg& o} &3}
o #ZaAF(ex/em; 412/510nm)dlA diffusion
scrubberg o|£3ld W/IAEF EELUEY TE
02 HFg&Aste o] Ry ltk(Dasgupta et
al., 1988). 23y o|uy& scrubberd] o2& 9
Zipolgte B AT TEGUS| =N Ao
oz atke RE /e AFHY) P& g ¢y
3t & Z acrolein, glyoxal %ol 7o) H&4 7b%

B orlo we

S 7iR At Alld M4

Aol SQlt}(Vairavamurthy et al., 1992). =%
enzyme-catalysed fluorescence frEA3E o] &3}
o XELUEEsE Ay og FFserle] 7Hed
(Lazrus et al., 1988), o] 4L enzymed| 7}70)
UE uam fEA7E QHgstr] EE oyl Aol
A 7H5Ael Boe 2y it E ¥go] 719
gallic acid(3, 4, 5, -trihydroxy benzoic acid)%}
HAs L0t EEYU =] We-g o] 48 dEhd
A2 W3 24 B ek (Slawinska et
al,, 1975), o3 EA4yo] ¢hds] HHgxz Ryn
£ AN B AL o & dHo] U XEY
g3 =eut F88A] ¢y o & YR L 4
#17] M e AZrfEad Ty 3 frAlshy
g JAds wo] /M 9y g8 Ut

GCHd) o3t 4us|of BHL FAsHE o)43}
A o FMYo] EFsty, AEXYA gH=RY
Aol Bo] A4 # U 53] £ EYPH AHHe
5 LY Mol B2 Tl . ¥ fx
A3y GCHE o8¢ o3 Wyo] A=z AT
HaFoez de o]&HI YA I o)f= £
FHUEY o8 FFERE3EE FLsx] Ry fx
A3 whgol #AF HAY HA Ry dEeodg
(Vairavamurthy et al.,, 1992), ogy ¢ds=i
o #HEYoze 38y fFeAwys HPLC 4y
& A¥S EAWYo] 7Y dE AHEHI el 2F
3-methyl-2-benzo thiazolinone hydrazone(M-
BTH) #zAlc 4H3=fY FEAS ¥=s 3 3
Fol oy Y fEAukge] BHady 2 537
Jeb3g Aol wiggto] 433 Role #£&
A7 BuEo) drk(Igawa et al., 1989),

7}28 9383 E5 2, 4-dinitrophenylhydrazine
(DNPH) 99} At&n) $&u8-2 7l2HddfES 3
Fated de gzl wgEd shuielt(Kuwata et
al,, 1983).

DNPH-HPLC Hhyo] 714 B¥ Aol oZF EPA
old FH3st BAyolrt, olwf HPLCe|A DNP-
hydrazoned ¥d+v 9% Cis Z¥(4.6mm x 15cm)
9 F&u&, 7E718E PHAL oFHeRE
g, e, olHEUEZ.] ALEE.

7 NEEH WS A 7HE AHAE He g
3lzo] HPLC #3#9AM acrolein, acetone, propio-
naldehyde, furfural 53 Z2 A48 ABEY &4
Z&E Toj= Aolt}, ternary gradient WYL E o
o Zre BAAE S UAW, viErde] AAH
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I AFH APl FAHE fT F843
HPLC A&9& o83t $49 7HHA, A44H0)
A 22 H48E gYste Aol Rt

2 AdrddMe A 22 Hg olgdM A
DNPH$} d71A 88 ¥£38 ¥ €3% AN8F HPLC
€ AHgst A3 EMze ARIHG. WF gd3
E#E& HPLCE ¥43izz v w5-9 AdAe
PRle g3 d71Z2Rasy A FdE AL,
ob2el AA 1A, 4F)d Hesd o] A%E &
et A B NZAER AT AR

24 ¥

2.1 530171 % dEoIF

£ A7 AM&% 7)7]& Japan Analytical Ind-

ustry Co.# &9 LC-10 Liquid chromatograph
24 FITE 655A-11 solvent system, AE7/E
SOMA-UV absorbance detector 3702-AB(vari-
able wavelength), *&%%7]¥ Rheodyne 7125
g AH4signh. 71E€AE HitachiAl D-2000 387,
%2&3 A%7]¢ SmithklineAl A %9 Branson
Ultrasonic Cleanerg& A3ttt AE8FY7I2E
Hamilton AZ9 microsyringe & AME3lgch, A&
A2 HFe 360nmel 2R HHYL, FEE 0.005
AUFS, °l%49 #42 1.0ml/min 28 ZAsPo
o R A oM dA s¥d. Wz
sampler ¥ Kanomax Japan Inc. 9 Low volume
air sampler model 33238 A}&3l3 Arjo s
HZ& AAel ball flow meteter¥ Gilmont Co.,
size 12§ A48 d1EHA 2R, 4A 5& A
AY BHog ALE3% sampling prefiltere Nu-
clepor PC membrane(47mm, 0.4pm)<& AH-319
=3

B APl MRS 343 28 134 2. o] 3
2717 BAEA ¢& DNPHE CCLE HAse o
A-AH FE4X2H, HAE DNPHEYE 4244
45280 23t Sep-pak C18 FFEZA| o] FHA]F
= F&4Aeltt.

2.2 EEANYY, ol o HX|HN

2 A7 A 6539 UHS=FE formal
dehyde(Aldrich Co.), acetaldehyde(Merck
Co.), propionaldehyde(Aldrich Co.), n-buty-
raldehyde (Aldrich Co.), valeraldehyde (Ald-

rich Co.) , benzaldehyde(Kanto Co.) EFA]ek
$ BANART Mg UV g4xgoze
2, 4-Dinitrophenylhydrazine(Janssen Chimica
Co. )& AH&atATE 7 Aloke] dat 48942 HPLC
4 M EYEY(Burdick & Jackson Co.)d =
7zt dei3|=e s W8 F=(60~300ppm) e &
3= 49e UE O 84 ot APe s 3
HAA A3
o]FA0Z2E HPLCH oMHEUEdR Milli-Q =
=7 AZANE A8 B¢ 43 Fu (o EYUE
12 = 60140)2 EFSE &4A3 HYA ] 93t
12A70E WA g, 2% 283 A%7=
of 2087 AFAIA fd%d Zolde |AE HAT
F olggoz A4l
AA42.2e RAININ Cie BH(25cm X4, 6mm
[.D, 5¢m)$ AME-&EHY L)

2.3 AEey

2. 3.1 FIEBIX| o WAA|ete| FE]

dus)=e] WaAleko 2 AL EE A|% DNPHZ|
t &3 B£¢EZAM hydrazoneo] F&Ho] gomz,
AAA G AHEEH Z agAFgE JeguA €
. B 4dy¥dMe Zhou® Mopper(1990)9] =hyol
utz} DNPHE A3 thd Sep-pak Cis FFEZR R4
FHIHY, Z, A% DNPH 0.12g< 5N "4k o}
AEYEYY Huju)7} 8:29) LY 20mld] =9 o}
<, 21 3mlE £33 F2AA(29 1% Milli-Q
ol 24 500mlel 718ttt CCl, 10mlE chA] 7}slx
oF 1587+ Fu¥tsled hydrazoned CCLZo2 23
o AAE o4& CCLEE W+2a(2Y 19 7)E F3)
o Wk, CClL #2343 < 33 wialo hydrazone
& 933 AAslY FAY DNPH 449 30mig o
gl }MEYEY 10mlZ A AF Sep-pak Ci JIEH
A(2Y 19 5)o FAZH(2YE 19 6)2 FUstA
DNPHE 7tESIAY 4ot o|ahze wyoz Az
¥ DNPH 7tEEIR] & obel £EE AA37) 93ty
FA71E AHEstd ol DNPH7Y ZgE sl E
SHAA guislert AAE F18 242 50mly 33
TN F, oA E FEE AAG sty 1gE A
a7t22 FIERAE 287 ARAAL FERAY o
ol e 9L WA sy Hsta 308 oo} i) EE
Y g

2. 3. 2 th7IAIRe EX 2 ZFFBO HAt

W7 E ZHFEL 0.9/mine 2 slgon ¥AE
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Fig. 1. Apparatus used for reagent purification and
cartridge preparation.
(1) DNPH-coated cartridge as stripper of
carbonyl compounds,
(2)DNPH aqueous solution,
(3)Teflon-coated magnetic strring bar
(4)CCl,, (5) precleaned Sep-Pak

Cis cartridge,

(6) syringe (7) drain cock

&L 77 989M FIERA 248 HEE ddsiz
low volume sampler 9 Y7o Basld dj7]A g
£ E3s4h

AREHA 7lEZA Y 2¥¥ DNPH7 fEaws
Al glell g8g wopx B HAY £2 artifacts§
A4 glonz dFoy ¥YZ ¥E Ay
7N E EFo] B¢ ¥ JHEYUEY 2mlz B3FHIF
Ztzt @2 Ry W HIE Yoz ¥3H 4°Col
A YARE sy, FJEdz d44d FEIAE oA
EUEY 2mi¥ezg 77 g@3sle HPLCH 204 F
dsted AA FHEHRA] GFde)r] AL ol EA 7}
EA gder A& ¥ zold FHAN AA 7}
EZZ] gadoA 4L 392 wolo HESE T3l
A FEHA EHH d71F doE=Fy xIES
Z FEded o ¥y S A, A FAERA

XN/ R A YA AlY A

23 ddI=fot 100% EYFchs ARl A
H3Ach

2.3.3 EEE9%o| =X

EE8YL 7} g3z #E #Est thEy) g
50~300ppme] #HFH=S oHEUEZY %o EH
AFLNe 24, YALH At IARAY AAE
B 3Yo| AT Frrt HEA gddt. ace
tonitrile]l % EF4A2 FAd DNPHr Iygd
Sep-pak Cis FFEZA FHA AP FX2 spik-
ingste] 2Rt

2. 3. 4 Xakg

W7IAEE 2. 3. 2239 wer £ #F oRHEYE
22 ¥39 ¢us=FE 93% g, HPLC 2 4
Falgth, o] FAAL oMHEUEY: B(60:40)8 AR
AU FEAEY FEE EEEYY B4 &g 2
At na AHE FAFAG dEH A e &
Aol FEE o|471A HAHAE 043 W F xR
Qg AFHL 7IAFEEY EFLH I
4% Aoz Halo Yol APyl wel 8¢
o Folot guF=e Frole FAMEL AAE THE
ek,

8. @x 3l 1@

3. 1 2, 4-dinitrophenylhydrazine(DNPH) & T | &}
g

G Fl=Fel Ao DNPH 7l2rd #¢EY
ZF g kg ol &3 e o] w3 B9 1,2 A
Agtgoz sl2dd s Y FErhrgo] dojut
A 1y 29} 7o) 2, 4-dinitrophenylhydrazone©|
A EH(Druzik et al, 1990), Z ¢l bubbler
(71X ¢A7]) E& impingerd] 4¥ DNPHA #7184
o ¢} H,PO,, H.SO,& 7}3tqd DNP-hydrazoneg &
AAM7|3, o] hydrazone€ methylene chloride U}
n~hexane 2% %2£3t7 §7/8vje 2332 g
DNPHE A|AH%%F, 32% DNP-hydrazone-2 4%
Fo] ol EUEH|Y H@Ld %o HPLCY FY3}
A cHGrosjean, 1982).

a8y B dFA e o8 EgFo|n MEPo] #&
Sep-Pak Cis 7IEZAE o435l DNPH$} 7l28d
BHES 5N g4e AFng o)f3ld FEXY =
HAFIZ B2 FEAE YT Pyez
7)1 AEE AFsAS. o WHE Fyo P
= 22 5N gAHg A& o]§ DNPH AAY 7]
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R
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2,4-DNPH

2A4-DNP Hydrazone

Fig. 2. Reaction of carbonyl with DNPH to form 2, 4-dinitropheeenylhydrazonnne.

X3 SEAE FAld #9& £ 129 DNPHE A
Adle BA & AFA s FHol Fof EALH HA
WA EE EAstd HPLCH Y389 d DNPH 9
Bai7} A gashe 248 1o XEYHIE 91
AL ul$ AHHUA AT 5 SN

3.2 0|49 MY

B d7oMe 7187 g2t diiFes g5
AERe) fEld o]HE e HPLCE A&
W, £3] 3%9 C3 7l2Hd AFE FHEL Fol 3
H3E HE 9. oHE ALY F2 Bt ¥
A2 SHMEUEY, vELe EFsed, DNP-
hydrazone gl oM EUEY] $7] fEo] Rol
o] &&tx itk 3%9 C3 7l2Rd IHFYEolE oHE
HEY vege Lujdeg o] vzt 7]&7] £
7} o3t degs ¥Rz AMESPH acrolein®
acetoned E&v vtgA B2zl ¥y, acetoned pr-
opionaldehyde?] £2l& & x| ¢od, B4a9 ¥
o7} AALE NEYEHE AL Ho 2B
2 7} 87AE FdMe WEYLI} BREe 598
o 23N B gES B8 Holrl AxE
zA3edol g4& Ag4e IS dE Aotk
k'(capacity factor)& 1~1022 3l9 Eg& w24
Zvel SeRE FREAY FFE AL Fol HEYS
JeL Aisshe ol FFY AAHAN FaT A
olty, B dPdMe Y9 7L olf2 ojF4E HHE
UEHE A8l ol EUEY 55%, 60%, 65%0)4
329 C3 7l2ndy Rxe S4ARE 2AREIET.
2f 3~590A zhzh Hizupel 7Fo] oMM EYEY 55%
(28 3)dMe B4t} |WE HolA L acrolein,

L

] 10 20 30 40

Time ( min )

Fig. 3. Elution of the DNP-Hydrazone of aldehydes
and ketones on a RAININ €,, column(250 X
4.6mm) with acetonitril-water(55%) at 1.0

mbL/min. '
1, formaldehyde, . acetaldehyde,
3. acrolein, . acetone

2
4
5. propionaldehyde, 6. n-butyraldehyde,
7. benzaldehyde, 8. valeraldehyde
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Fig. 4. Elution of the DNP-Hydrazone of aldehydes
and ketones on a RAININ C,; column(250 X
4.6mm) with acetonitril-water(60%) at 1.0

mL/min.
1. formaldehyde, acetaldehyde,
3, acrolein, acetone

n-butyraldehyde,
valeraldehyde

5. propionaldehyde,
7. benzaldehyde,

X o -

acetone2 A9 EHA sttt & o] ZAAME
acrolein# acetoned] $% wolle 18+ . 18
U} olHEYEZD 60%(2¥ 4)dM = acrolein/ace-
tone?] 2T 7} < 0.60]X acetone/propionaldeh-
yde o ¥el=7t 1.5 ojdez FAHd wEd 2
o)#x k. HMEUET 65%(2q 5)d doiMe
A9 ZE FE Holu KHY zel7b UFE FHolA,
28 FHY 7H5A WelA oJNEYEY 60%7F £

A7 Rd e A] Alld A4 3

34
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Fig. 5. Elution of the DNP-Hydrazone of aldehydes
and ketones on a RAININ C,; column(250 x
4.6mm) with acetonitril-water(65%) at 1.0

mL/min.

1. formaldehyde, 2. acetaldehyde,

3. acrolein, 4. acetone

5. propionaldehyde, 6. n-butyraldehyde,
7. benzaldehyde, 8. valeraldehyde

HPLC AZ&"dM 71 & Bz £ dF
£ 32 9743 (Coutrim et al., 1993)¢] wa}
RANINA} Cys #8(I.D 4.6mm, do| 25cm, YA+
A7) 5um)E AE3l E=E Y AAT. 25em
Zolo] FYE ALY Holrt 2e FP e B4
Zbol o7t Zojx} k'gtel 1~112 & EAI7} glon
YR HAME FL E2=E B
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.3 EHET

A48 DNPHE& 3 Sep-pak Ci FIEZA ¥
E¢d3=g FUs9 f=A3t¥ HCHO-DNPH
500ngg 2. 3. 19 d¥dygel et F24X(2¥ 1)
ote] Milli-Q ©ol24 500mle] H7lste o]RAL
CCLE 10ml¥ 3% d&F o 2241% )AL 71EY
Ao 3oml FFsty 2.3, 29 AFuEH o] 2ml
SIHEVEYZ AYHa#x HPLCYH F¢sta] oy
548 w01& vlE]l FAR AR RE Y=g
FEE T UE Y5 S AEEo 2582 W)
At

%$258% % 19 UeRIY. 2% ZEGUI=
o vl AEZe 0.4nM2 2 A3 Wou W18
AgY BAFFMe QA7 2948902 sy
A vlgdEge dEung 9 2 3E veEgd
t},

Table 1. Extraction Efficiency.
HCHO-DNPH(ng) Recovery after

Added Founds  Extract(%)
30 500 480 96
20 500 420 84
10 500 240 48

3.4 tZ|ANE ZXZ 3 AMEE

EHY34L 7128 samplerd FY7d FERA
g 2/& AEE H&sd A FIERAY 4 FIEH
Aol f=AstE e 23 oM FEHh

B AdgoMe 0.9/ming] #4032 W|AEE ¥
A LELUFE, PNEYH = 27} 95%9) %
3% ¥YAE&E ¥} propionaldehydes AHY
100%9] ¥HF &g JellslE, acetone-+acroleing
50~60%Z W& THEEL JeMed 0.9/ming
F&2AAN otHEY A4S Frgo] FAWO} FTE
£ o F/E e Byel AFE o ok sl

3.5 HYx W HYgS

HPLC ¥44 AL=E Hriskr] 984 C1, C2,
C3, C4, C5, benzaldehyde(bz)¢] DNP-hydraz-
one ¥%& 7}7t 12, 16, 26, 39, 29, 57ng/ml&
84 HPLCo 118 F¢3ld & B¢eld wolg &
20] Yepfigitk, ojdf 7 ddd=fEAY JUEEH
e 3~4%Y e B, o] dFEY e AF
LAYy A4E 4 ok, E 7MY FHLS BE

EA+TE ol &l FAHNAHE 5). AHA FAA W
FREEE A7PHE o8 FE Aoy o w2 o)
NE EIFY Ci FIERA FUA A8 294
A A Aol Wyol Huz o4EA] g 9
FEEYS ol&stfed £ JHA4E Yehidd

2T ol U715 uFHES AFse 4
e 712830 gle ¥ AF FYse Yo} g5
€ g, H2 gd3= A E £y g3 8
gL wesld 4 38E dhe Ee
A olge Y=g ¢ AdFe Jou o o
T7v 2R eAoltH(Druzik et al, 1990). 23Dz
£l 3EAQ AYxe 35 A7 dE Hojo}
¥ Aoz Agdy,

Table 2. Analytical Detection Limit for 108L Air Sa-

mple.
Analytical Detection Equivalent per
Limit(ppbv) cartridges(ng)
formaldehyde 0.06 9
acetaldehyde 0.08 17
acetone 0.09 24
propionaldehyde 0.09 24
n-butyraldehyde 0.21 73
benzaldehyde 0.21 106
n-valeraldehydeee 0.31 1225

At 360nm, 20L injected, S/N=3,
units nanograms carbonyl.

Table 3. Reproducibility of HPLC for selected stan-
dard carbonyls. (value: peak height)

Run No. C1 C2 Cs3 C4 Cs b.z

1 1903 1298 1106 1185 477 1495
2 1963 1343 1128 1199 490 1496
3 1871 1288 1065 1053 477 1454
4 1971 1359 1103 1098 496 1510
5 1953 1358 1098 1189 484 1501
6 1992 1368 1121 1098 512 1554
7 2048 1414 1172 1141 532 1594
8 2078 1420 1132 1139 505 1547
9 2006 1368 1105 1113 505 1547
10 1966 1365 1117 1194 495 1518
1 1939 1316 1123 1055 480 1494

Average 1972 1354 1116 1133 497 1523
RSD(%) £3.0 +3.1 +2.4 +4.8 +3.7 +2.8

3.6 daEdA
2 489 A AE o FguY vzt 3(s/
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N=3)o|H& A7|& F3H.

ol XEYHF=e d4 HAZFA= 0.09ng/mlo|
I o)AL Aoz $ikEdE 0.06ppb.oldith E o}
AEGHIE 44 AEAE 0.17ng/ml, 71A4L
0.08ppb,olt}. AA t7Ix 8o FHE&o] 7Hed A4
FT 3~25ng/mlel3, o] FHo)M r=0.995 °]Fe
2 & FH4E YA E 3).

3.7 Al tho|AlRdle] HE
B AY¥zzer de gy 2ZMEIYE 2Y 6
o Mg WA g 2ZnEIYS 27 79 JER

12
_Al 34

—

0 10 20 30

Time ( min )

Fig. 6. Typical liquid chromatogram in the blank.
1. formaldehyde, 2. acetaldehyde,
3. acrolein+acetone 4. propionaldehyde

gy 71 dste A Ad M43

o 1@ 8, 9 AME AET A&EF IMdste
Hetd 43 o)A ZH A7 2A17 992 8 dir)A
5o U7 =dstE JEAT(2E 8~94.2.23,
23:00~94.2.24, 23:00, 18 9-94.4.5, 15:00~
94.4.6 15:00). ¥ 2¥ 10 #9x 9FA £9
W oAty 43RS Az 3F FyrdA EYd
7N EY 97 FEHsE JERSIcH94.5.26, 11:
00~94.5.27, 11:00). oW 2A7F &t EH ¥F
¥ e 2A7HEdY £ dEFERE Y
Age A9Y F ZEYUIEY FEE oHEYYSI
zHt oy 2E9 profile2 FY3H¢ch 94 24

M

L |
0 5 10 16 20 25

Time ( min )

Fig. 7. Aldehydes in typical air sample.
1. formaldehyde, 2. acetaldehyde,
3. acrolein+acetone 4. propionaldehyde
5. unknown
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N-HC { ppm )

0.0

220 2 4 6 8 10121416 18 2022 23

tYiurnal Time (94.2.4)
Fig. & O ~rofiles for O;, N-HC and selected
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Fig. 9. Diurnal profiles for O,, N-HC and selected
carbonyls.
(Ci: HCHO, Cz: CH,CHO, O, C3: CH:C-
HO N-HC: non-methane hydrocarbon)

Table 4. Comparison of acetaldehyde/formaldehyde
concentration in urban areas.

CH,CHO/HCHO

ratio

Brazil Sao Paulo Praca do Correio, 10/86  3.41
Salvador  R. Cosme Velho, 9/87 2.34

U.S.A Claremont C.A, 9~10/80 0,55
Houston  TX, 3/84 0.58

Japan  Osaka 5~17/83 0.84
Italy Rome 5/86 0.31
Korea  Seoul 4/94 0.60
WonJu 5/94 0.25
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Table 5. Retention Indexes, |l for standard compo-

unds.

derivative ) -
unreacted DNPH -1,23
formaldehyde 0.00
acetaldehyde 1.00
acrolein 2.40
acetone 2.50
pri pionaldehyde 3.06
n-butyraldehyde 6.14
benzaldehyde 7.75
valeraldehyde 11,02
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