o 5 F
46 EARTH AND ENVIRONMENT

PO 00 http://www.cqvip.com]

2007 £EBE 35 B 1
Vol. 35. No. 1,2007

X EHS:1672-9250(2007)01-0046-05

B Bl vl XORURE K H A BIL IR 8 F 58

% mql’zazjf‘i'u'}ﬁﬁ_l ,ﬁ‘;ﬁil,ﬁ} H#]°

(1. PEMF MR ERRTA R REFERELATRE, BN #H
bR 10003953, BN 44 [ - BE I BH WAL R Bt 5 R

550002;2. F EF FBe T Be
#IH  550004)

B OEAAICSOFAETEELLRFCIOVHAARELZLLES HFMTERAEARTA IS FANBEFT 254
Ko MEFMTHRRTOANBRIZATRIA TS KA 0.2~4.5)X10 o[ A FHHH0.6~5.3)X10 ] Em[ &
FoHHO I~ DX AL A ARABFARE, AV FTRRATRAB AR TR KA IR FH T8N 23.2%,
SEPETH LAY BB R TRERAMBETE T FH TR, FHANBTHRE VAL L/2 LA 3/4 PRARTFA

A ED  ZAPAANBRAARZEARG EZ AR,
XBWANB:ANWEF;ET &2
fESES X142 XERERISAG A

AIR(FERFRMIBK, TRORKRKSKHE
WEEZHBESZ—. £ETHRIREXSPHER
JEME B LR AR M G 0 K, KRR K B R B
RENBRHOHEERGE, FREH.FIME LXK
BAKRUBEREZ —  AHAERDZ . ZB8AKE
B, AR B KR EN FETRE, 4
AEZEHEITT TH MY, 1982 4, Galloway et
alt™ 52 3 3% b X R T K B & B . — 032 A i3 4
WA H X H pH E/NF 5.6, M5 S WK pH #
B/NTF A, T FBEKRAFEERFE AR LR M
EANR FHITELAIRIMEKEHRHRE
BRFL 6540, X — S RBIE& T ANIX A IR
I KR, FEJS,1988 4 Andreae et al Bl
ELPS Amazon P AR X IR K, BRI 2 MR KY
B 5> 85 B 2 (0.06~1.8) X 107° F1 (0. 3~
L.3)X107°, AL 3T B K B B B H B BT R & 5
80%~90% , HAE R KM d T TR ; & i 5
FRER MEREEE Los Angeles X # Tk

48 H #8:2006-06-13 ; % 8] H #9:2006-09-11

BEEDB - FR G AW A

E—EEBA ARRA79 ), B, EEHTE NERKKHF
BRI . E-mail: gangxu2005@ yahoo. com. cn

BERE R H X, KB VR (wm = (0,05~
4.3)X107°%;wag=0.009~1.3) X 10 Xt H &
BRI R 2% ~80% ., XBHRKESIEAT
AYIREXRSEKPHERBRAEZAMN ., R
MER AW LR, KA ERT
R dRPHIEASEHSERREX.

1986 4%, F} B 4 SR B A 5T 00— kst
RAHARKEKPEIRHAT T E, NI ES
REE.AVNBRAEAEAARNER THRIERER
BRAW, ZTESET,,RATHME . 2% k4
TRRWZEAL, LRSEMBFIREERTL,
2 30E 3 BAE R LB AL T XA LR B L LR %
(] R 1) P %

1 LRy

1.1 UBE5EM

% [H Dionex ICS-90 B8 ®I & 7% (L FF
Ion Pac-AS11-HC 4mm & & & 4> & . Ion Pac-
AGI11-HC 4mm &4 #:. ASRS A 3l F 4 0 I 2§ .
Dionex RFC-30 &I W ik M 7FE 28 & 4: £%) ; Peaknet 6
R HATHAR W T 52 — T X T Rk
W F Aldrich 24 5],


http://www.cqvip.com

F1H

# RI% - RBETRASFEKPHILBRNETA

PO 00 http://www.cqvip.com]

47

1.2 SHFA*
1.2.1 #FHEH

(DPPER -t RFC-30 1 18.2 Q B ai/KEL
PR KOH # B ; (O RHER W - A HLER 5 L
RAES F 9 45 HE %5 WU 1 Aldrich 20 &) 9 5 4E & L
18.2 Q B4 KB R w=1 000X 107 (AR HERE & WK
I BT AR BB TR E .

®F
760 |9
ol 1711 1
sl 6
st |30 12240} 17
1
46 | -
<z 8§ 899 1010111112
& 36|
)
267
16} 8
0
ob () Hg 12 i«
\ fin

4L
6789 10111314151617 18192021 2224252627 282930

[/ [d] /min
E1

1.2.2 & A&

WYL - KOH MR EME J9. 71 6 4% KOH
MYk B 1 mmol/L, W35 6 2+ % FF 46 3 31 2 4,
KOH By EEM 1 mmol/L F+ & 30 mmol/L; KR
Wik :1.5 mL/min; # {8 .39 C; A 313 pL;
K25 . M 2 e SRS , ASRS, H 3l il , Recycle
EHER,CTS-10 iR ER.

W& T ARHER T .
LR
136 1
9 5 1
1er |’
51 3
96 3 2
- 1 4\ 67
L6r |
oF 8899 W00
=561 13
o -
167 1011 —
8 2 7
4E
678 10121314151617 181921 222324252627 2830 31
B 18] /min

BERAEBRRSLHREAERNEELER

Fig. 1. The chromatography comparison between standard solution and rainwater sample.
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Table 1. The calibration curves, detection limits, reproducibility and recoveries

XM M WM M

e FREM AR M EWR MR BRSO EM B

RZ
WAL

RSD(%) 3.8 8.6 7.1 2.8 4.2
K EE RSD(Y%) 1.7 19.5 1.9 8.6 3.1
Tnds B (95 101 58 118 99 99
HRBR(1079) 1.6 61.5 2.9 1.9 4.9

0.9995 0.9956 0.9982 0.9996 0.9992 0.9999 0.9987 0.9999 0.9997 0.9993 0.9999 0.9999 0.9981

1.1 3.9 1.2 2.6 4.3 1.0 1.1 5.1
0.5 6.3 1.6 0.6 3.2 1.0 2.9 1.4
99 86 92 96 113 112 105 99
0.5 8.6 36.3 0.5 60. 4 31.4 4.5 2.1
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Fig. 2. Concentrations of organic acids in precipitation samples from Guiyang.
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Table 2. The maximum contribution of organic acids to the free acidity and their contribution to the total anions in rainwater
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Fig. 3. The comparison of organic acids in
precipitations from different sites.
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LOW MOLECULAR CARBOXYLIC ACIDS IN PRECIPITATION
OF GUIYANG, SOUTHWEST CHINA

XU Gang'?,LEE Xin-qing' , HUANG Rong-sheng', LIAO Li®

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese of Academy of Sciences,
Guiyang 550002, China; 2. The Graduate Universty,Chinese of Academy of Sciences, Beijing 100039, China;
3. Guizhou Academe of Land & Resources Surveying and Programming, Guiyang 550004, China)

Abstract

Organic acids and inorganic acids in rainwater samples from Guiyang, Southwest China were simultaneously determined by
ICS-90 ion chromatography combined with a RFC-30 eluent generator. Acetate, formate and oxalate were the dominant organic
acids, and lactate, pyruvate, propionate and methanesulfonate anions were detected at relatively lower levels. The average con-
tribution of organic aicds to the free acidity of precipitation was 23. 2%, and to the total anions was 1. 4%. Compared to results
measured 20 years ago, acetate and formate in rainwater of Guiyang possibly have at least 1/2 and 3/4 of them resulting from
anthropogenic sources, respectively. This study clearly demonstrates the important impacts of anthropogenic sources on organic
acids in rainwater.
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