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Optical Correction Method of the Atmosphere Organic and Elemental

Carbonaceous Measurement
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Chinese Academy of Sciences, Hefei, Anhui 230031, China)

Abstract A measurement system has been developed for organic and elemental carbonaceous based on the thermal-
optical method. The factors are analyzed which interfered the split of the organic carbon from the elemental carbon.
The laser intensity correction is used to compensate the laser intensity’s fluctuation induced by the temperature’s
severe changes during the thermal analysis. The radiative transfer model of transmittance and reflectance through the
filter is developed, and the measurement theories of the thermal-optical transmittance and reflectance are described.
The influence of different optical correction methods to the organic carbon and elemental carbon measurement results

are discussed.

Key words measurement; thermal-optical method; optical correction; organic carbon; elemental carbon

OCIS codes 120.4630; 120.4640; 120.6810

1 g E
e FURL ) 2 KSR 1 A T . B
BALFE A LK (OC) | I8 & ik (EC) Fil 2D i fik T2 48
(COYo OC — M B A #E K M % m] UL W i 48 55 5
EC Wb B b B A e o X ml L A 2T 41 S A5 o8 51
E’Jﬂﬁl& e R ) 3 Ao T B I AR T A R
L5 X TG 2 A Bk A OC 1 )% 80U 7E A A
EC B30 WG FAAS A2 B MR AR T R A RE WL
OC v & A R Bk Bom F B A2 19 ) o1, % N6
it BN 8 R . PRI O b 2 T A A b ) RS
H OC F EC 1) & i, J2& B 52 B UKL 99 149 T8 B AL i

RS B HEE: 2011-10-13; Y ZIfE R HH#A: 2011-11-08
HEE£WH: H%K 863 iK% (2006 AA06A302) % B ifft 8,
fEE®N: T
S UH & A
LN AIIFSE . E-mail: jgliu@aiofm. ac. ecn GEIEEE R )

I % LR AT VR A A 00 i L X T 58 R B UKL H % B
T RATG Ye B 50 LA K o N Akt e ) £ 3 B A
X

HAE 20 kgl 70 ARARE S AE R T T X Bk R
o mEsE ﬁ/\aéék%thzmﬂ*ﬁﬁ%mﬁfﬁﬁ
B FEA MR OB MO 3 K, e
mﬁrﬁ@ﬁﬁz%ﬁﬁ%ﬁﬁmﬁ,,ﬁ\%ztﬁﬁfef—xeaﬁ
BASMET B G BRI U L ol Ry e ) 45 o
RN U S Y R L A S O G
WJFE R CHLD T H A DU 25 2 A I 4 0 1 ]
A A I A B A TR A i o B o R 4 OC s Ak B

W (1984—) . 2 . I WF 5T A » FE NGB 22 W R J7 778 . E-mail: dingqing@aiofm. ac. cn
X E (1968—) , 53 R B2 L 18 Ak S0, 35 BN 53R 55 V5 G o 2 W M5B B AR « B B O 4 1 3 J ) B A

0208007-1



i &

# ot

EC )i, M B0 MER 7 # OC M EC, Ja
PR RGN i EC 1 43 Hr 7 i A 35 O i
WO RGBT . 6% PO g Ak A X T EC 1Y
WA S JURE 47 19 JEC At 18 43 X6 AT O S g W WA 22, W AN
Th H S PR B R EC MR 6 PE OC Ay B AT, 34
S R TE R I OC 1 EC & i L6l 1. 5]
AR S DA A b 7 o B R ) 38k o
Ak R AR L HE I T OC FT EC 1943 %) 50, &
H A PR b B2 2 DA R ) B URL 4 43
Bro7 . BOGIE U] LL 4y R #0635 55 1 (TOT) Al
PO (TOR) . WG 19 A [ AR [7] L 41 2 ok
F— ARG A G 2B L TOT W& i )2 3% i
T S %) O 3 BE AR Ak L i TOR 0 (14 2 D g i 36
T S o) AT T ke 1 9 ' i B AR Ak i X B A ik
(T kA AL 28 (Sunset OC/EC 43 #7 4% Fi1 DRI OC/
EC 43 B 450 A5 i 3 3 (TC) KRB XY L 5 P % BT 1
FE ) OC A EC 43 RIS &5 A i 22 5

A SCAR 4 HOB R R B, BT I SE T OC/EC
D RS0, JFAERE RN b 40 BT 1 52 ot 2 A I v 1
oy & OC A EC iy A &=, #8831 & & TOT A
TOR W & 45 L AFAE 22 F R IA

2 JGEERIE R

1 y—A ARy OC/EC 43 #r it |, & o
fR) 4 2% il 2 43 3 8 G T S ) ik R E O JE 1)
SPPR R SO 37 SR S R R R R SR TR B . A i
RS —Br B (He) . #43 OC %4k i EC, 3Ot )G
o] RS 5 R OO 7 S o BE B T R AR 56 B B
(He/O,) >4 EC %Ak i OGS 9] HUM 53 5 F0
D375 ST 5 B S 45 3 3 5 L DA A OGS ) IR R R
FNHOG % I 5 BE K 52 2 ) s A i i 20 B Sl OC il
EC §4r#) 5 GBI x i B 1 # TOR split A1 TOT

075 He — 98%He/2%0, e

; 1400
aser TOR
reflectance split 1200
| A 2 I 1000
——\— laser 800

I;emperature_r[-‘ transmittance
025l \ 600

S “Carb
O split (flame. 400

/______iorization 200

0 / detector) 0

0 500 1000 1500 2000 2500 3000
Analysis time /s

Temperature /C

Carbon evolved /[ug/(cm?es)]

1 ) OC/EC 43 #r i &
Fig. 1 Typical thermogram of an OC/EC sample
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Fig. 2 Structure diagram of the OC/EC measurement system
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Fig. 3 Construction of the control unit
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