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Abstract: This paper reports the results from a study of the carbon abundance in rainwater of Guangzhou city, China. The determination of
TOC, DOC; POC and PEC helps to study the seasonality of carbon abundance and its contribution to the acid rain. The results display the fact
that the average contents of TOC; DOC, POC and PEC are 7.10 mg/L, 3.58 mg/L, 3.60 mg/L and 0.72 mg/L, respectively. These results
confirm the deep effect of the organic pollutant to the rain. The seasonality exists in the carbon abundance of rainwater. The contents of TOC
and DOC are up to the maximum in spring and the minimum in summer; the contribution of POC to TOC in summer is obviously higher than
that in other seasons; and the relative content of POC is clearly higher in dry season than that in wet season. The seasonality reflects the more
emission of the total pollutant in spring and the solid particle pollutant in summer than those in other seasons. Moreover; the emission of the
organic pollutant from the mobile vehicles is more obvious in dry season than that in wet season. The contents of TOC and DOC have the
negative correlation to the pH values; which confirms the contribution effect of the organic pollutant; such as vehicle emission, to the acid
rain.

Key words: acid rain; carbon abundance; TOC; DOC; seasonality

NG T o ol 0 R W/ A W T S
RSN P Oy N AN ORGSR /N ST A N 7R
FHM 4, R AT 75 G 0y (100 33 ol i 6 A1 P 3 8 3 5ok
S ARG Y0 1 A8 B o) R 2% ) (1) W B 44
H . DR, SR K R A HLYS e R 5T AT DL S AR
IR () 25 4575 otk ot A BT S A 4 T
W5

e B2 AT, AFE N A LR (TOC) P A
HLEK (DOC) ~ OB 045 HLAK (POC) LA B UL 4 76 25 ik
(POCO I Z3 T » X KA R X AN 52 24 I WL G
MUIEE B (P34 T i, AT JE— 25 Mo S 17 £ 1T
FURA AN 95 et it~

M H 0 PR AR T, pH B/ T 5.6 IR N 4

PR pH A KT 7.0 (¥ B4 W9 B BR A9 B . 24 F%
Y pH {E /N T 4.0 I, B Ry 5™ 5 IR 1k Com e M 1%
RN, A AR BT i B A T R IR 2
3 T T LA™ B IR 3 T 2 — AR A DG R S 46
HRO0T, 1986 ~ 1990 4E) MM X BERY pH A 5 a 109734
HCWEMAL, FRDA 4.49, 5 a MM 5.36 BE T
FEE]4.27; RN ANE 5 a G5k M 56.3%, 5 a [0 A
48.3% LT+ £ 58.6% . 1996 ~ 2000 4 1 1] 12 R A1l %
MR EFA 66.1% .

Y ks B A : 2007-03-04; 1£1T H &R : 2007-04-16

EE&WE : B 5 E SRR R (973050 H (2002CB410803)

YEH BN V51978 ~ O, B, L FgT A, EEREST 7 178 KR5S
FH, E-mail: spiritxt @ vip. sina. com



2 4 VFUFAE « W /K AP A R 2 AR AU B 0T TR T TS B2 ) i iR 323

P R 11 8 il 02 oh - N2 ) KA HE )
SO, NO, ZERRIES AR T 8, SR 1A 5% KA B W
BHRS =S W 2 MR, Harfhe — M &
B/ B U A SCHGE T N T 2003-09 ~ 2004-08
(0 1 a Hp KRR T 9B = FE AR AIE B =15 AR AL R A
REAE IS T M T v e HE T8GR 1R AR, IF Btk —
W T A S BE W pH A 2 (8] 1) % &, X T
RN T AN S =SB R RN CRA
I ER A9 R X

1 #MR57AE

1.1 FEiRE

B W SRAE RS T v R B ) N b sk Ak 2 B 5
T CREF ) PN T R3] IR AR B3O AR V8 X P 5 12 R A a5
A 300 m B A ) el R g 20 B R Rk i, LR =

T34k = T A B R S8, 5 AR 43 3 km AT M EUE
J 7, AEES 4.5 km AR R

FITA RSB M FE S 385K B 2B 00 DX s ) T2
(R 28 m), 1 LA Ha i v e 38 B8O (500 mL) Al
P F ($25 em) 41 IR R AT B £ R A, SRAT IR
PRSI BE I 1m 247, DA i 2B B A2

KA 2003-09 ~ 2004-08, [ 1 a . AR 4%
I XA R A AN 2003-09 ~ 2004-02 Dk ZE R
Ff 5 M\ 2004-03 ~ 2004-08 A 2= KA . JER AR K%
YRR A 91 A, b 210 16 S, AR 75 4.
LR AT T 13 AT 2ZRRE SR 20 AN ZRFE SR
B BEAEAE (3R 1), R BRAR I g = X T B R B W, 4
TERE KA, 000 H P I 22 B T, U2 95 B N9 ) 30
AT AT

FITAT AL S 376 RIS 48 h IWHEAT AL #E

F1 INmXRSERERRERER
Table 1  Sampling information of the rainwater samples of Guangzhou City, China

B KAL) AL/ C Wi 3 /mm pH
1 2003-09-29 T21:27 ~21:34 29 E 7.9 3.92
2 2003-10-11 T15:00 ~ 15:30 30 SE 6.6 4.66
3 2003-11-08 T23: 10 ~ 2003-11-09 T00: 25 22~24 N 1.3 6.64
4 2003-11-09 T23: 00 ~ 2003-11-10 T06: 00 15~17 N 11.2 4.92
5 2003-11-10 TO8:00 ~ 11:30 17 ~19 N 1.8 5.04
6 2003-11-10 T11:30 ~ 14:30 18 ~20 N 2.9 4.89
7 2003-11-17 T10: 00 ~ 16: 00 20~21 N 1.2 3.80
8 2003-11-20 T12:00 ~ 12: 55 26 ~ 27 SE 7.9 5.07
9 2003-12-08 T09:30 ~ 12: 00 17 ~19 N 1.8 4.62

10 2004-02-03 T07:00 ~ 17: 00 7~10 N 1.8 5.55

11 2004-02-04 T19: 00 ~ 2004-02-05 T06: 00 5~7 N 13.2 5.54

12 2004-02-07 T10:00 ~ 13: 00 12~13 N 2.6 5.20
13 2004-02-24 T16: 00 ~ 2004-02-25 TO8: 00 17 ~23 E -V 3.85

14 2004-03-25 T23: 00 ~ 2004-03-26 T10: 00 15~17 N 2.5 5.4

15 2004-03-26 T10: 30 ~ 2004-03-27 T08: 00 14 ~19 NE 7.1 4.32

16 2004-03-28 T18:20 ~ 2004-03-29 TO8: 20 13~15 E 2 3.73
17 2004-03-29 T08:20 ~ 21: 30 15~19 N 3.2 4.26
18 2004-03-30 T16:50 ~ 17: 30 16 N 7.4 4.46
19 2004-03-31 T17: 50 ~ 2004-04-01 T09: 40 18 ~21 SE 12.4 4.32

20 2004-04-07 T16:30 ~ 17:30 19 SE 2 5.13

21 2004-04-14 T15:10 ~ 16: 10 27 S 10.5 3.84

22 2004-04-17 T09: 10 ~ 09: 50 22 S 40 3.9

23 2004-05-08 T20: 30 ~ 2004-05-09 TO8: 30 22~25 S 55.3 4.63

24 2004-06-15 T15:30 ~ 17: 00 20~32 S 14.7 5.25

25 2004-06-21 T20: 00 ~ 21: 00 28 S 23.5 5.46

26 2004-07-04 26 ~33 SW 2.4 6.65

27 2004-07-07 T17:30 ~ 18: 00 31 S 20.6 6.03

28 2004-07-12 T02: 00 ~ 03: 00 25 S 39.7 5.43

29 2004-07-17 T13:30 ~ 14: 00 32~33 S 15.4 7.14

30 2004-07-28 T22: 00 ~ 2004-07-28 T06: 00 25~32 SE 26.4 4.87

31 2004-08-11 T15:30 ~ 18:30 34 ~36 SE 32.3 4.25

32 2004-08-20 T13:00 ~ 15: 00 34 ~35 SE 22.8 4.42

33 2004-08-25 T22: 00 ~ 2004-08-26 T06: 00 27 ~ 36 N 32.3 5.71
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B9 7.10 mg/Ls Al PEA HLEK (DOC) 1) 25 35 H
0.72~9.12 mg/L, V-4 3.58 me/L: BRI HL
W (POC) & VLI 0.44 ~ 13.76 mg/L, TF-F-24°4 3.60
mg/L; Bl KL ) 7C % ik (PEC) & &8 [ 0.02 ~ 3.02
mg/L, FFEF3 4 0,72 mg/LL. 31X Ui B KR W 1 Bk
JEA AR AR AR, AL b S 38 v 1 S IR AR
HHIZEZ 5 T Likens 55 1976 ~ 1977 415 35 B 3 5
AT 7K PR L L B R B P e W ) e = FEE AR (4L 4« 4
¥ TOC 2.37 mg/L, F-34 DOC 1.88 mg/L, -3 POC
0.49 mg/L: Hr 8 A A1 /- MM : £ TOC 1.28 me/L, FE1)
DOC 1.09 mg/L, %3 POC 0.20 mg/L)"™, X R W) M
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Table 2 Monthly carbon abundance in the rain samples from Guangzhou during September 2003 to August 2004

F/4E AR YRR WORL) A BBk POC IR ) TG 25 Bk POC/TOC
TOC/mge1.~! DOC/mg*L.~! JR RS /mge L7 it /mgrg™! PEC/mg*L~! /%
2003-09 12.04 8.33 3.71 248.71 0.82 30.8
2003-10 1.50 1.00 0.50 284.91 0.06 33.3
2003-11 5.67 2.71 2.96 193.34 0.62 52.2
2003-12 6.82 3.60 3.22 215.88 1.05 47.2
2004-01 N/A N/A N/A N/A N/A N/AV
2004-02 4.49 2.97 1.52 268.63 0.06 33.9
2004-03 8.46 5.38 3.08 248.26 0.27 36.4
2004-04 15.09 9.12 5.97 175.14 1.41 39.6
2004-05 11.28 7.11 4.17 117.62 0.93 37.0
2004-06 5.53 1.23 4.30 169.57 0.87 77.8
2004-07 5.54 1.77 3.77 123.72 0.92 68.1
2004-08 9.66 2.30 7.36 124.09 1.66 76.2

Y 1.37~16.10 0.72~9.12 0.44~13.76 70.99 ~ 322.91 0.02~3.02 30.8~77.8
Y 7.10 3.58 3.60 204.16 0.72 47.0
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Fig.1  Correlation of TOC and DOC concentration and pH value

in rain samples collected from Guangzhou
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