43 5
2004 9

ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI

) Vd 43 No.5
Sep 2004

PN B RS AR IR IR B KT S5 Y i

#oAx#, ettt A,

AL
(1. ok At 5 s TA24 1,

AR A

&R, T

I & T M510275;

2. ki IR THERIE ML, SR 2RiE 519020

3. W B IR R RBLAFRBT

ke, 9 4% 710075;

4. FRR IR FRAFREARE FRAL FS, £H)
. 2002 67 3 PM, PM,, PM,,. PM, (C)
(0C) . PM, PV, 124 770¢*m > 78 13Fg'm 3. PM, PM,,  OC
22 3tgm ° 15 80g°m °, EC 778  590tg m °, 738% OC 71.7% EC
PM.s . 3 PM,, PM,s , OC/EC 20,
0C. EC 0OC. EC
: PMyo; PMss; H H
. XI3L 1 . A . 05296579 (2004) 05-0061-05
(omganic carbon, OC) 500 m, 15 m;
( elemental carbon, EC) R EC ,
H OC ° )
( primary omganic caibon, , 10 m;
POC) : , 18
( — ) ( secondary km, .
organic carbon, SOC) H ocC 2km  1km, 10 m,
(2
(PM 10 PMZ 5) D) q;Jll}C;?
0C. KC , 0C. EC
1
Fig 1 Sampling locations in Guangzhou
1
L1 1.2
' 3 L21 REMNE ALK
(Airmetrics, USA). Partisol
’ 2000 5%,
, (100 m), %
. 2004 03— 12
(20347003)

(,1977 ) ;

. .
s Email. ceszsc @zsu edu, en



62

( ) 43
o, 10.54 tg°m " (PMyp) .
( P47 mm, Whaman, UK), 800 ,
T 2~3h, 5 L°min ', 0C  FC
24 h, 2
.22 H&HGEE 2002 6 2 7 2 , EC
. 3d 1, 2 i
6d 1 PMwow PM:2s .
. , 0C EC .
., 10d 2 0C. KC (
. 46 2 PMiw  OC , EC
1.23 HSmoH 1 Pg PM2 s 0oC ,
(Mettle M3, Switzerland) . , 0C. EC
0OC KC , oC
( DRI Model 2001), 2 e
NIOSH (TOR) , 20
LOMmem 7,
15
2
2.1 0C EC
PM;p. PMys. OC  EC . PMy -
124. 7744252 thg *m °, S WA T S
(150 Hg°m °), <
PM, (164 1912 18 tg°m °)
. \ PM,
. 45% , 2 05.
PM2s
(EPA) (NAAQS), _
PMa.s 65 Mg °m730 ! Jegi Fitg I Sapporo LM [T
NAAQS, 3 NAAQS. HERAFI I s, SHaS: e
PM, 45%, i
386, PMas  PMy 64.1%, [eewa womnk]
2 PM,, PM,, OC. EC
3 , 0C KC , Fig 2 Comparison of OC and EC concentrations in PM,, and
19.99  7.94tg°m ° (PMs); 2850 PM.,  with other cities
%1 PM. OC #= FC ik B4,
Tah 1 Concentrations of PM, OC and EC at three sampling sites in Guangzhou
PM /(g m ?) 0C/(#g°m ) EC/(#g°m )
+sb +SD +SD
PM, 5 10 66. 28+ 15. 54 41.40 ~95.31 13.10+£3.00 7.65~19.42 4. 80+0.96 3.6~6.87
5 101. 7348. 61 89.03~118.76  19.994+1.71 16.91~22.95 7.94=+0.9%4 6.72~9.03
5 78. 22+31. 56 42.21~157.14 17.01£7.38 8.72~35.46 6.46+1.93 2.54~8.42
20 78. 13£23. 69 41.40~157.14 15.80F£4.74 7.65~35.46 5.90%1.76 2.54~9.03
M, 10 102. 68426.07  67.49 ~169.22 7.84+5.21 9.13~32.02 5.88+1.43 3.77~8.98
5 164. 19+12. 18  146.09 ~192.38 28.50+3.84 23.08~36.06 10.54+t1.45 8.15~12.89
5 129. 52£63.69  55.72~288.75 24.72+13.30 12.29~57.98 8. 81£3.17 3.71 ~14.00
20 124. 77£42.52  55.72~288.75 22.33+£8.17 9.13~57.98 7.78%t2.71 3.71 ~14.00




63

5
2.2 0C EC )
0oC K PM,, PMss 3 SOC.
. OC. EC PM:2s PMio
: 0C. EC 23 OCC
OC EC ,
[ 1] R (OC EC ) , [13 .
20%~30% . Ho '™ PMo PMas OC. EC
) , OC EC
by ol ko P hli AS| (R=>083).
0oC T ,
, 0C  IC . R
0.483 (PM,s) 0612 (PMy).
S A, LA M .
G . 19.¢% 0C EC , 0C
som | EC s OoC EC
59.1% \\h// 60 1 (@) PMu

BECHMN ®OCRE oIt

3 PMy PM,s OC KC
Fig 3 Mass distribution of OC and EC in PMjand PM; s

oC  EC 2 ,
73.8% OC 71.7% EC PM2s
2), PM. 5

, 99.4% EC 885% OC
PM,s PM: 5

%2 0OC #= FC /£ PMo#= PMas #8990

Tab. 2 Size distnbutions of OC and EC

0C, (PM, /[PM,,) 1% EC, (PM, s/PM,,) /%
+SD +SD

59.1~88.5 75.5E4.4 60.1~99.4 79.345.5

54.0~80.2 71.4+7.5 52.9~87.6 76.849.6

61.2~83.3 72.985.4 60.1~92.6 75.348.8

54.0~88.5 73.8%5.7 52.9~99.4 77.747.5

EC , ,
,0C (SOC)
, 0C . 0C kC
[13
ocC fc 20 SOC
", ,PM,, OC[EC

,3.0; 27 ,27. PM,s  OCIEC
28 . 2.6 .27,

@ TR F 0C=-411+3.74EC_R-0.966
50 {@® M OC=1061+1.70EC R=0.612
I % M 0C=443+0.18EC _R=0.835

40 P

30

zoj

1oj
3 5 7 9 11 13 15
(b) PMus

30 1 @K OC-048+2.74EC_ R-0878

e M 0C=27.73-098EC R=—0.483
25 { A V4 OC=5.19+1.24EC  R=0.968

OC WRBE /(ng-m™)

T T T T

0 2 4 6 8 10
EC #REE [(ngm™)

4 PM,, PM,s OC EC
Fig 4 Correlation between OC and EC in PMgand PM, 5

2 4 0C. EC
0C. EC (
1), 0C. EC 0C fiC
, , 0C. EC
0cC fc
( )
0C. FC . 0oCc



64

) 43

, , 0C. EC
. OC/FC .
i (630~7.8 715~
7.22), OC EC . FEC
9 ’OC o [1413
, , OCfEC . ,
. , 7 9
, 0C. FC .
, 0C. IC
o 5 HVIZS
EC .
3
(Mo  PM:2s) 0oC KC ,
, PMzs . PMIO
64. 1%. PMo, PM.s oC
. . EC
20% ~30%. OC. EC PM, s .
, 3 0C fkC ,
2.0, . 0C. FC
0C. EC .

[ ] SHEINFELD J H, PANDIS S N. Atmospheric chemisiry and
physics from air pollution to climate change[ M]. New
Yoik: John Wiley & Sons Inc, 1998; 700— 703.

[ 2 , . .o

/ (M].
,2002: 201— 203.
[3] CAO J J, LEES C, HO K F, et al. Characteristics of

catbonaceous aerosol in Pead River delta] J]. Atmospheric
Environment, 2003, 37; 1451— 1460.

[4

[ 10

[ 1]

[ 12

[ 13

[ 14]

[15

HE K B, YANG FM, MA Y L, et al. The characteristics of
PM;5 in Beijing[ J] . Atmospheric Environment, 2001, 35;
4959— 4970.
YE B M, Jl XL, YANG HZ, e al. Concentration and
chemical composition of PM, 5 in Shanghai for 1-year period
[J]. Atmospherc Environment, 2003, 37: 499— 510.
CHOW J C, WATSON J G, FUJUTA E M, e al. Temporal
and spatial variations of PM,s and PM,y aemwsol in the
southern Californa air quality study [ J] . Atmosphenc
Environment, 1994, 28, 2061— 2080.

OHTA S, HORI M, YAMAGATA S, et al. Chemical
characterization of atmospheric fine particles in Sappor with
waler

detemination  of content [ J].

Environment, 1998, 32; 1021— 1025.
PARK S S, KIM Y J, FUNG K. Characteristics of PM; s

Atmospherc

carbonaceous aerosol in the Shiwa industrial area, South Korea

[J]. Atmospheric Envionment, 2001, 35: 657— 665.

KIM Y P, MOON K C, LEE J H, et al. Concentrations of

carbonaceous species in particles at Seoul and Cheju in Korea

[J]. Atmospherc Environment, 1999, 33. 2751—2758.
VIIDANOJA J, SILLANPAA M, LAAKIA ], et al. Organic
and black caibon in PM, 5 and PM,: 1 year of data from an
urban site in  Helsinki, Finland [ J].
Environment, 2002, 36; 3183— 3193.
WATSON J G, JUDITH C C, et al. Differences in the

com position

Atmospherc

cathon of source pwfiles for diesel -and

gawline powered vehicles[ J] . Atmospheric Emvironment,
1994, 25. 2493— 2505.

HO K F, IEES C, YU J M C, et al. Carbonaceous
characteristics of amospheric particulate matter in Hong
Kong J]. The Science of the Total Enviromment, 2002,
300: 59— 57.

TUPIN B J, CARY R A, HUNIZICKER ] J. An insitu,
time resolved analyzed for aerosol omganic and elemental
catbo[ J] . Aerosol Science Technology, 1990, 12; 161 —
171.

CORRIGAN C E, NOVAKOV T. Cloud condensation
nucleus activity of organic compounds; a laboratory study
[ J]. Atmospheric Environment, 1999, 33; 2661—2668.

[J. , 2002, 23; 54—
59.



Pollution Characteristics of Carbonaceous Aerosols
during Summer Period in Guangzhou

LAI Sen chao', YE Ji peng”, ZHANG Ying vi', ZOU Shi chun', CaoJun ji', LEE Shun cheng’
(1. School of Chemistry and Chemical Engineering, Sun Yat sen University, Guangzhou 510275, China;
2. Zhuhai Municipal Drainage Monitoring Center, Zhuhai 510920, Guangdong, China;

3. Institute of Earth Environment, Chinese Academy of Sciences, Xi’ an 710075, China;

4. Research Centre for Urban Environmental Technology and Management,

The Hong Kong Polytedhnic University, Hong Kong, China)

Abstract: To characterize carbonaceous aerosol pollution in Guangzhou, PM;o and PM, s samples were collected using a
mini volume sampler in three sites during June to July, 2002. The organic carbon (OC) and elemental carbon (EC) were
analyzed by thermal /optical analysis method. The average mass concentrations of PMio and PM2 5 were 124. 77 and 78. 13
Pg ‘m °, respectively. The average concentrations of OC in PM 10 and PM2 s were 22. 3 and 15. 80 # ‘m °, and EC were
7.78 and 5. 90 F‘g°m73, respectively. About 70% ~80% of OC and EC occurred in PM2 5. Moreover, OC [EC ratio
either in PM o or in PM, 5 exceeded 2. 0. These results suggest that there exists secondary of pollution organic acwsols in

anbient air of Guangzhou. The meteorological conditions, especially the rainfall and wind speed have significant effect on
the ambient concentrations of OC and EC, as well as OC [EC ratio.
Key words: PMwo; PM:s; omganic cartbon; elemental carbon; Guangzhou city

Determination of Clindamycin by Capillary Electrophoresis with
High Frequency Conductivity Detection

XUJianjml, ZHAI Hai yml, (HEN Zuan guangz, CAI Pei xicmgl
(1. School of Chemistry and Chemical Engineering, Sun Yat sen University, Guangzhou 510275, China;
2.School of Pharmaceutiocal Sciences, Sun Yatsen University, Guangzhou 510089, China)

Abstract: Detemination of clindamycin by capillary electrophoresis with high frequency conductivity detection was first
established. The key factors for separation and detemmination were studied and the best analysis conditions were obtained.
The clindamycin in clindamycin hydwochloride capsules could be separated and detected in the running medium of 2. 4
mmol /L. glycin + 0. 8 mmol /L citric acid + 4. 0 mmol /L H;BO; (pH=6. 5) at separation voltage of 20. 0 kV. Under
the chosen conditions, the linear concentration of clindamycin ranged fiom 1.5 Hg L t 1200 Vg InL, the limit of
detection reached 0.5 g L. The method was used for analysis of clindamycin in clindamycin hydrochloride capsules
satisfactorily with a recovery of 93. 6% ~98. 9%.

Key words: capillary electrophoresis; high frequency conductivity detection; contactless conductivity detection;

clindamyecin; clindamycin hydrochloride capsules



