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Research progress on the organic tracers of biomass
burning in atmospheric aerosols
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Shanghai University, Shanghai, 200444, China)

Abstract; Biomass burning is an important source of carbonaceous aerosols in atmosphere. Water-
soluble potassium ion ( K' ), monosaccharide anhydrides ( levoglucosan, mannosan and
galactosan ) , dehydroabietic acid are considered primary tracers of biomass burning emissions.
Among them, monosaccharide anhydrides, which are not only abundant but also chemically stable
during photooxidation in the air, are widely used as chemical markers in the assessment of biomass
burning contribution to atmospheric aerosols. It has been reported that the levoglucosan level has
seasonal variations. Furthermore, the chemical compositions of isomeric monosaccharide anhydrides
show characteristic features depending on the combustion materials, which could be useful in the
determination of the type of biomass burnt. For example, the ratio of levoglucosan to mannosan from
soft wood is about 4.3, whereas for hard wood it is around 23.1 and for agricultural residue 32.0.
GC-MS is a robust analytical technique in detecting many organic compounds, though a complex
pretreatment may be required. On the other hand, HPLC-MS and HPAEC-PAD methods do not
demand pre-derivation and can measure liquid samples directly. In practice, one has to choose what
is feasible for the sample.
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Table 2 Ratios of typical biomass burning organic tracer compounds
T e pu I ik
Lev/Man Lev/Gal Man/Gal Lev/(Man+Gal)

1724 White spruce ¥ [5] PM, 5 3.9 14.2 3.6 3.1 [43]
AETERS Douglas Fir e PM, 4.4 22.6 5.1 3.7 [43]
BEFEHIPAA Charred Pine wood SN 2.4 10.0 4.1 2.0 [44]
WA Pine 1 PM,, 3.8 5.0 1.3 2.1 [44]
A2 Spruce HLH A PM,, 3.6 12.6 3.5 2.8 [45]
P& Larch b ] PM,, 3.9 3.4 0.9 1.8 [45]
A FAFS eastern white pine | PM, 5.8 40.5 7.0 5.1 [46]
K% eastern hemlock e PM, 3.7 38.6 10.3 3.4 [46]
I 42 balsam fir B PM, 4.7 31.5 6.7 4.1 [46]
AEHEM Douglas Fir eS| PM, 5 3.5 16.9 4.9 2.9 [47]
L FEIEAR Douglas Fir (catalyst) | PM, 5 5.8 34.7 6.0 5.0 [47]
KJEHA Loblolly Pine *H PM, 5 5.5 22.1 4.0 4.4 [47]
KJEH Loblolly Pine EH PM, 5 4.5 [48]
1@ Hb#S Slash Pine EH PM, s 4.9 [48]

T 4.3+0.9
F# A White oak S| PM, 5 12.9 20.4 1.6 7.9 [43]
BEH Sugar Maple S| PM, 5 19.8 84.0 4.2 16.0 [43]
K Black oak EH PM, 5 23.4 3.6 1.5 14.2 [43]
SEWPEA American beech B PM, 16.9 34.5 2.0 11.3 [43]
B Black Cherry EH PM, 5 19.6 27.8 1.41 11.5 [43]
ML Quaking Aspen B PM, 5 14.5 67.1 4.6 11.9 [43]
LI & Beech TR b R PM,, 14.6 20.5 1.4 8.5 [45]
Bt Oak AL ) PM,, 144 309 2.1 9.8 [45]
A ZIH0 Red maple S| PM, 33.0 [46]
£T £k Northern red oak ESE| PM, 5 35.4 47.7 1.3 20.3 [46]
4L EZ #E Paper Birch ESE| PM, 5 83.4 [46]
FIH M White oak e PM, 22.7 19.1 0.8 10.4 [47]
AL IR White oak ( catalyst) *H PM, 26.0 30.4 1.2 14.0 [47]
ZI A Red maple EaE| PM, 5 19.3 53.6 2.8 14.2 [47]
BEM Sugar Maple 2[5 PM, 5 16.3 82.3 5.0 13.6 [47]
#1 Yellow Poplar | PM, 10.7 53.4 5.0 8.9 [48]
FI85H White Ash E3E| PM, 12.9 [48]
A Sweetgum | PM, 5 18.4 [48]
FE A Mockernut Hickory ESES| PM, 5 24.7 45.0 1.8 16.0 [48]
Musasa AEM PM,, 22.7 25.0 1.1 11.9 [49]

T 23.1£152
FEEL Rice Straw [ PM, 5 25.5 22.7 0.9 12.0 [24]
FEE Rice Straw (&K TET) i PM, 5 14.9 22.5 L5 9.0 [39]
FEHE Rice Straw (B ZEIRTEY) e PM, 5 60.7 62.4 1.0 30.8 [39]
¥ A Rice Straw ERIIEDA PM, 41.6 25.1 0.6 15.6 [50]
TR A3 Cereal straw L PM, 5 55.6 8845 159 52.4 [51]
A7 E Bamboo grass =P SN TSP 12.8 36.0 2.8 9.5 [52]
H ¥ Sugarcane =P SN TSP 12.7 12.7 1.0 6.4 [52]

¥ 32.0£19.1
PHF R JF R Savanna Grass Ela7 PM,, 21.7 152 0.7 8.9 [49]
ZRJFHE Tundra grass =N TSP 2.0 10.7 5.2 1.7 [52]
B FRAERE Cotton grass =N TSP 15.6 11.4 0.7 6.6 [52]
TR BAZE 7T Mixed ryegrass 15 TSP 5.1 3.4 0.7 2.0 [52]
525 Pampas grass eS| TSP 33.3 5.3 0.2 4.5 [52]

3 ¥ 15.5+11.4
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GC-MS JEREASGXT 20 ZRE A1) (BLAE B BEZS (R | P A28 1y 0 55 226 46 ) AT 20 M. ke Al i)
RiA R PRE T HABE MK EE. ARZ 53 (36 3) 251X 2 P L T vk kot 7 e o SRl B L A 1A 8 73
Bror k. Hod DL 20 AR 6 3BT 65 B B R 4 B % ( HPLC-MS, High performance liquid
chromatography-mass spectrometry ) F1 755 2% B 25 3¢ e €2 13- ik w22 55 %6 I 43 #7 7% ( HPAEC-PAD, High-
performance anion-exchange chromatography-pulsed amperometric detection) J& 25, iX P 2S5 #1771 DA MR 4l
KB 258 T KRB A A GRS ML R A IO 2 A A A B, AL Segiad B, T DL B A
DZKAE, A it 1 I 8] B A AR, b, 0 RS Y 05 v BE 6% B (6 £ M i ] 7E S5 I 7R 2
Wt

AN, AS T ASC 5 1 BD6 P AT Ay 3 SR 4R B 4 T O 1 R I A AR OB 8 -
(HPLC-MS) "% Z R HIHUBESS f B, 4R m R PERE , B 43 M 4364 AT LA 4% B B % ( MS/MS)
STy 2. R TR T A e (1 R (HPAEC) 7RG AR ok B2 A0 R il I, B3R 55 Ik o <22 555 46 00 25
(PAD) BRHIAN 000 Sy AT A T B, b, T 0] b 55 55 8 V5T 1 ( ESI-MIS ) 48 35 43 3500
Saarnio 55" 1] FH R A0 S8 4 €0 i R B0 P IG5 P B S G T 7 ( HPAEC-ESI-MS ) 146 76 e o SRk 11
BRI 6 ng » mL™ " 424 ) 2 ng - mL7", 4 HE 223 BT 20—10000 ng - L7 £ il 2] 5—
2000 ng-mL™". FE BT ORE il o A0 T8 ) SR S S Al Ay T 5 R R B I D AR 2. A, B G- A2
THERE ZME (7 C-levoglucosan ) | F 3&-B-L-MH M A 3 ¥4 ( Methyl-8-L-xylanopyranoside ) Fl1 F 3 -q-D- i i 1
#& BT (Methyl-a-D-mannopyranoside ) /&3 P 5 25 40 A v i L AR AL & 4.

L5 LRTIR, GC-MS 43 M )7 s T B P A A AR AL B O, 30 7 A3 A FDAERT AR R A AR Sy S8 2 1Y)
A HUIOR )RR (0 7 S8, 0 P] B2 R B R I sl BB A B 2 YL i T HPLC-MS, Hixt
Zr i MR AR IR BV A E AL 2N T GC-MS T3, s b v B Zc e i SR v i g, HLER R
352 B (— P DXCIOR ORI R it I ZKOBE 25 1) i v ik R AR A A VS R 2 ) . e o, — el
PR, GC-MS J5 ik Ak B (Bl T WIS T HPAEC-PAD SR, 33k i & B SRy Jy 1k o B 42 24 (4 B ot 1 455t
T AR A5 2R T S B0 FE 4 i AR I 25 51

— I, R RE A IR v 4 A T SR S A R T T, AT HPLC-MS Tk Fife 45t
(1) GC-MS J5 ik AT LIS B 8AF 1) — Btk ; HPAEC-PAD 42 Bt T — A58 Ry Wi E (95 £R GC-MS AR Jy ik,
REAS ST g M M Al 2R W R o8 R UKL B9 T iR

3 it

A R B2 KA R IS I 4 0 1 SR BRI, X S R0 ) B 00 R B IX SR R s AU L g
VLR S0 B AR ZIRIL. AR T gE R R4 RS S0 TR WIEE IR TGS A=)
FTHR e BRI DR ER Y. A0 e SR SO R o S A A H 88 R P SRR B /R ER Y (i SN
R, TEFAARRSE ) T LAFE R AR gl A, 2417 T LA R Ak 580 A o R Joe o R A= Joa A 490 1) o iR
o) ZET5E A SRME B LR 3 AR AR AR B R A 7R BRI A L B AT A P SR e R i E E A DR Y.

AR KR A WL 2 3 A8 A 25 SR, (R TR Bk A R i e /s SLEAOR IR, i,
ETRER M | H 8 BRI LR Z ) ) LA 55, AR AR 200N 1 v O L BUREAE AT A IX 2 AN [RIZE B ) £
YIRS IR, 30 2k O A 18— L AR 21 Y 1) A= ) S5 A b Pl 15 SR ) 20 1t 2R T FRAG BRL — i, ORI
Lev/Man HUAE R 4.3+0.9 BEA A 23.1+15.2 fEP5RHA A 32.0419.1, TMH[) Lev/Man FU{EVE I sk, iX
AR S AN R X IR B A 2T G, A DGR R IA R e B FIR i, A e A T — R

SABEIE- TG H AT EOR (GC-MS) 21438 FH 09 HL7R BR 9 B A 43 A7 77 v, AT DA K<
R th 8 R Z BRI A DAL G Y. TER AR D) B b A DR B4 (BARESEAL &) i, X R 5 ik auilF
e e B AR A K I i B, AR B S AT — A B 2 O RE R AT A AL AL B 2 VR AN e B3 40 BT K
FE G 2 BB (RS- B I FH 2 R (HPLC-MS ) 55 = R% B 8 7 28 46 0 3% - ik i 42 55 K6l ( HPAEC-PAD)
BT LTS FBERAL A W0 K s R s SR ADER Al /K B 25 B 17K Ry 26 BOGR Fge J 701) [l B ] LA SA B4R
U BRI CR , TCFFAEIAE A A A B8, VAR i 0 s TR B 0 BAR TG 36 PR A A T L B /)N
HAr s R, (R P28 KT LA M K s P A L.
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