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Abstract: In order to achieve rapid and accurate quantitative analysis of low concentration
aldehydes and ketones in ambient air, a method for the detection of 13 aldehydes and ketones
in ambient air using high performance liquid chromatography (HPLC) was established.
Aldehydes and ketones in ambient air were collected in an adsorption tube filled with 2,
4-dinitrophenylhydrazine (DNPH), derivatized by holding at 25 °C for 2 h in the dark, and
eluted with acetonitrile to constant volume. Acetonitrile and water were chosen as mobile
phases for HPLC analysis. The results showed that the analysis of 13 aldehydes and ketones
had good linearity in the range of 0.005~0.20 ug/mL, the correlation coefficient was greater

than 0.998, the detection limit of the method was 0.09~0.32 pg/m?, and the relative standard



deviation (RSD) was 0.9~7.1% (n=6). The relative deviation of aldehyde and ketone

compounds in ambient air was less than 10%. The recovery rate was between 86.7 and 96.8%.

Keywords: high performance liquid chromatography (HPLC); Ambient air; Aldehyde and
ketone
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1 SEIRHER S
L1 EEER5EA

BRI A (fE22 K2025); i (phenomenex, C18); ikt (Aglient, Eclipse
plusC18); fHMAMKAER (Gilian); BEAE TR (Gilian). i (HEGE); DNPH KA
B (g2, 350 mg/l mL), BRELEHE ( Big2eit), 13 AR SAT A IR S AnEia il ( -
Mg, R L LARERR 113524 100 pg/mL).

1.2 SEERRESRE

KA RTAS 2RAR R B e, W ECRAF RN 2000 mL/min, i — ¢ SR ST
RHE AR R I F i ok o KA PIAR DNPH SRAREREAT B 1, Ao R I — AR PR LA,
KA 25 min, SFERIE I E KA TG PIKIRZE /N T 5% RFE T EE Jo R 13 25 4
Bt TR, FMEEOEREE, T 4°CLUFRAEMEH, RS ZE S E /4.

1.3 FEfmAtb#

¥ DNPH RAFE 25°CEE 2 h JGFH 5 mL SHEEATHME, I 5 R ST IAH %,
K vR BRI ER] 5 mL HEMH, FEEALZIELES, 4022 pm RS IE. RS
K 1:1 &5 518 HPLC Kl
1.4 ACERKAMF

LA LAR 35 261

ME: 1.0 mL/min. AE: 30°C. HEFEAFR: 10 uL. WahAH: ZHEFIK. B G HAE

J¥: 0~20 min, 65%ZME; 20~25min, ZJEM 65%ZEMEHE 2 80% (PR EF 2min); 27~30 min,



LGN 80%ZR I 65% .
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2.1 SEFAHIERE

2.1. 138l AH

RS HIXFE T FEE-K L LK 2 FRimiah ik &R . 7EARTR HPLC 44~ (XS 240
1.4), FEE-ZKAR 2 B 2 BT ()AL - /K A R TE G, DR EEE 8 2 I - /KA A D U RS I S A7
FEIRIR BN -

2.1.2655 4

AR T BRI B AR, phenomenex C18 i (250mm*4.6mm*4pum) #l
AglientEclipse plusC18 il F (150mm*4.6mm*5um). 7EA A HPLC 2541 (A 38261 W, 1.4)
T, WHEEoR, @i (phenomenex, C18, 250mm*4.6mm*4um) HA 54 [()LI0&5E, H
PRV B RCR ST, WU S84 4% phenomenex C18 (i FEEATSLI, % 4&MFT 13 FilsHH
-DNPH =i B LK 1 (B L EE TS5 5% 1320,
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13 FPEEER R AT A YR A PR COIEK (Vv =1:1) BRMRE, TCH R
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290.01, 0.05. 0.10~ 0.50. 1.0~ 2.0 pg/mL FIbRAE AR . %18 1.4 F HPLC X 2% 5% 13t
FEAMHT, 2thilbrt th 2k .

222 F PRI

E7¢ 1 DNPH RAEE H NN 0.25 pg MREERSSAT A=A EA 74 IR IREG . 418 1.3 HEAT T
AbEE, 1.4 #E4T HPLC Klll, SEENE 7k, DAR#ERZE (n=7) #] 3.143 5 5ER IR, 4
R R 9T E R IR . 4ZIRREERAN 50 L 35, T3 13 FEERRAT A M A i R A
0.07~0.29 pg/m’.

223 FE AR

FZIRACER AT 1.4 %) 0.05.0.10 pg/mL FNREERY 13 FhPEER ST A= Y2847 HPLC Kl
B UEA T 1 (RS 5 o o B S S8 6 1K, THEAES (R 22 o AR T VAR B i 22 7E 0.8%~7.5%
), R AT

2.2.4 JnbxEr s

5] DNPH %% (18 HP I NEEBRZRAT A4, JE [0S 3R 50 E A VA O UERfZ . 7] DNPH %%
A AN 0.5. 1.0 pg URECEETE MRBERIATAY, %8 1.3 3T, 1.4
AT HPLC A, ASTF]InbeAe il ¥ A5 6 Uk, BEERZSAL A E e WK 1. iR 1 ]
A, ARHREERE ST RN 86.7%~106%, ik BEAE i I Ry 89.4%~101%, RWZTT
VR R AT o

#1 BEXCAVERENERE

Tab.1 Precision and Accuracy of the aldehydes and ketones

R (%) S (%)
75 thEY
RSD (0.05 pg/mL)  RSD (0.10 pg/mL) A1 [m -2
1 FE 2.6 3.1 104 99.4
2 s 1.5 4.7 106 101
3 LG 2.7 3.7 92.6 93.6
4 s 4.6 45 95.3 94.3
5 [3]1:3 5.7 3.2 94.5 95.1
6 Tl 7.5 4.6 95.6 90.4
B LTI
7 3.6 42 97.8 93.1




8 THE 4.1 3.7 91.3 94.2
9 THE 6.2 3.4 87.6 89.4
10 2R % 7.1 3.2 86.7 91.3
11 43 42 0.8 91.2 94.5
BN
12 47 1.9 94.3 92.6
FH
13 [N 3.2 2.4 95.3 90.7

2.3 SAEPRAERE S T
¥ Tedlar SEEHFEN SO L =iz <, 20NN 0.25. 1.0 ug 1 13 FREEE Ak & 4
JRASARBRAERE SR-1 A1 2, REANKREEPATECH] 3 AMFES . 4% 1.2 AR R A 13
4T DNPH VeI, 4%H8 1.4 A28 563047 HPLC Al o P S SRR AT i PR D 25 1
HERA PEROE WAR 2. FHER 2 AT, AR ER 0.25 pg (RS Sl IR HERF B2 7 82.3%~95.9% Z [H];
IAR R 1.0 pg SRS S I HERGEETE 86.2%~92.0% 2 1], W Z 7L B ELY, WSS & .
#2 SERERETFRFXEAYDGAER

Tab.2 Determination results of aldehydes and ketones in gas standard samples

B AR UERE -1 Mean+SD UERf S BRI AERE -2 Mean+SD WERf

WHEY
(ng/m?) (ng/m?) (%) (pg/m*) (ng/m?) (%)
Il 467 482 439  4.63+0.22 92.5 17.9 182  19.1  18.4+0.62 92.0
LB 461 472 468  4.67+0.06 93.4 18.2 175 188  18.2+0.65 90.8
Wl 4.63 417 421  4.34+0.25 86.7 17.3 18.1 183  17.9+0.53 89.5
TR 4.08 4.62 445  4.38+0.28 87.7 17.6 19.1 185  18.4+0.75 92.0
Wl 471 479 489  4.80+0.09 95.9 18.4 17.6 172 17.7+0.61 88.7
THiEE 398 415 422  4.12+0.12 82.3 16.9 178  17.5  17.4+0.46 87.0

L
425 438 456  4.40+0.16 87.9 18.3 183 17.5  18.0+0.46 90.2

I

THE] 408 437 449 4314021 86.3 18.1 175 168  17.5£0.65 87.3
THEE 487 466 452 4.68+0.18 93.7 18.2 17.6 174  17.7£0.42 88.7
FEHEE 461 475 488  4.75+0.14 94.9 18.3 187 174  18.1+0.67 90.7

343 4.69 446 437 4.5140.17 90.1 18.4 18.9 17.1 18.1+0.93 90.7




[ F 3

4.67 428 461 4.524+0.21 90.4 17.6 17.4 16.7 17.2+0.47 86.2
2 g
(Wi 472 486 433 4.64+0.27 92.7 17.2 18.1 18.9 18.1£0.85 90.3
3 &%

ASCAE ] phenomenex C18 Tl EXT ERHRAT AL ST 0 B, B RS IE H) (uil
FAF, AL T IR 13 MRS S HPLC Rl 5%, 4R EoR, B
Hr) 13 AR AL AP0 R 82.3%~95.9% . AJ7 e A R EE, THEE LT
RIS, AT BRI S RIE .
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