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Seasonal Variations of HCOOH and HCHO in Precipitation in Guiyang
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(1.State Key Laboratory of the Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002,
China; 2. Graduated University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Formic acid and formaldehyde are the important and ubiquitous chemical constituents in the atmosphere. Precipitation in Guiyang,
the capital city of Guizhou province; was analyzed with ICS-90 ion chromatography for their concentration changes in a year. The volume mean
weight average concentration ( VMWA) is (13.27 + 25.92) pmol/L and (7.89 + 8.92) pmol/L for formic acid and formaldehydes
respectively. Both species demonstrated higher concentration during winter-half-year than the summer-half-year. Day-time concentration is
higher than the night-time; the diurnal variations for both chemical constituents indicate the sources from human activities and photochemical
reactions. Regression analysis of concentration vs precipitation volume and deposition amount vs precipitation volume reveals that dilution and
scavenging of precipitation in the below-cloud process are responsible for the changes of the concentrations. The significant correlation between
formic acid and formaldehyde suggests similar sources or reaction relationship. The known aqueous oxidation of formaldehyde; however> can
not be used to explain the link of the two compounds, and thus should not be the major source of formic acid in Guiyang, Instead,
photochemical reactions of unsaturated hydrocarbons (natural or anthropological) were the major sources for formic acid and formaldehyde.
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Fig.1 Monthly variations of formic acid and formaldehyde

in precipitation in Guiyang
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concentrations in precipitation in Guiyang



1782 7N 58

F} 2% 29 &

A, R R PR ) 1T AR A T BE H BL R — AN B LA
PRI 3 B = QDA 13 P T 0 P TR ) K01 A o e B 3
RAAEA R QNGB HLBI FHE 27 A
T FRVRE T AT LA T 43 G T 432 110 A4 i FE I R IR, T
RIG B AR RSN ZE TR O B K
TIURE ) T o 81 1 i K o, BRAIG T R0 rp F R A
FH e R4 B KT PP 1 R Y ) AR A S B e i 17
EAN A BRI B AR AE L
2.1.3 WA EEE N B /K B i A2

21 Gin-cloud) IS FE AT 2 F (below-cloud ) 13 F &
KAEA B BEANBEKI 2 DT E@ie =
TR S B BEES LI TE B 2 J2 7K Tl A 2
FG BIRMSCRRS s UL S AR 25 A A o e B 4
R = B IR T S FR AR 2 2 R T 2 TR KRS
P2 B A3 (0 9K D 1 Y BAE 2 SR | Sakugawa
2ELISTRE 5 R B R 7K HP R IS R PR R ) 946 o e Y
PR T i LG, Wi WY 17 1 S R A S W) R K P Ak
{13 B[R 225 AH IR Khare 2551617V 50 % BN /K Hh AR S
TR PR P A T 5 B T 2 T A7 A TEAH SR K Rl A
FHIRIC AR, UL e AT R 52 I T o o v 3 8 W i
YRR R 7K o 5 A B A 2 B N i 58 5, 2 i 2
PR N PP Ik N B /K ) 2 20k A% N3 1, WK P
T VA JE2 ) e T e ) A A Al 8 Gl 25 1R A7ORH DR 06 &R
(p <0.01), IR [F) [ Y 58 2 [ A7 A 2 25 SR OGO &
(p<0.05), XYW 2 N id F e FH R AN FH gk A\ K<
Bee I P 2 3 A, T I i 5 W) Y TR A P R G
R S 3PN I T POUNEE (R U AR TR i =2 (S E
NGRS N R 6 R ey 7 7 R N NI T et
A3 N BRI 5 3R T REAFAE 22 57 Kieber 250N,
RAIRAG 7 L7 HEN K K 3842 2 B P T~ 2K
T QAR [) K5 e B B0 R R RN 5 A 3T
R HT 2N RN REEE = W&, = Nk R
X B A A 27 B3 R 5 W S v 1 2 P Rl R T A I
NFIESHIRBIX , 2= PR AT e SR8 | B e
LA AR ¥ QA A SR T X 5, = F
Tk R YR R PP S N KB /K ) 2 B3k A%

F1 PEPRBRRE.IEEMERENTUXLR"

Table 1 Concentration and deposition of formaldehyde

(formic acid) as function of rainfall
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