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Savannah Fires in Africa

C; Plants:
Trees, shrubs

Carbonaceous
Aerosols

Elemental Organic
Carbon (EC) Carbon (OC)

How much of the emissions
=|  C,Plants: stem from
| savannah grass C3 vs C4 plants?
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Experimental Setup: 613C-thermogram system
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Organic carbon is desorbed from
@ Filter samples at 3 temperaure steps:

Open | 200, 350, 650 °C
split

Catalytically converted to CO,
[ IRMS }

and analysed for 13C
Preciscion basen on standards: £ 0.2 %o
Reproducibility of typical samples < 0.3-0.4 %o

Not shown in figures



Research Question

]

How do C; and C, plants in the savannah fires
contribute to the ORGANIC CARBON?

Lab
Experiments

—

with the 13C signature of C;
(willow) and C, plants (corn)?
e What is the impact of the
proportions of C; and C(,

Field
Experiments

/- How does delta value of OC fit\

\ plants in mixed fuels? /

e What is the source
contribution?

|
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Methodology

Aerosol sample Aerosol sample Data Calculation
Collection Measurement . & Analysis

Filter
preparation

Sunset OC/EC
analyzer

Biomass burning &
sample collection

613C-Thermogram
system

Sample
preservation



Overview of African biomass fuels

Bc signatures (filed campaigns)

S 4 L

15- Sites
® Mopane
A Pretorius
B Satara

O Pieces

® -20- @ 1st piece
0 ® 2nd piece

® 3rd piece

Types
-25- @ Dung
® Grass
® Wood

Biomass samples
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013C,. for willow and corn (Lab)

-10-
@ ®
® ®
----------------------- 5"°C (com)=-1264}.'t‘
-15- ° @
O Biomass
© 20 ® Comn
w0 A Willow
Temp steps
© Average
-25- A ® OC 200C
A ® OC 350C
A = N ® 0C 650C
‘ © OC Total
------ f‘fh”c (willow) = — 28,98 f=mmmms e e
-30- | | | |

Filter samples |
* Delta value of OC for willow is higher than 13C signature of fuel

» Delta value of OC for corn is slightly lower than 13C signature of fuel
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Impact of MCE and moisture on 8*3C,

13 , .
Delta °C vs MCE (Lab-2: Corn) Delta '°C vs MCE (Lab-4: Wood chips)
- -22- Dry/Moist
@ Dry
® Moist
-12- -24-
o o
0 g @ 53C (com) = —12.64 {---===--==-- "o
13- -26-
o o
A STECEER SEEEeE 57°C (Wood) = —26.75 [ -----r==-smmmmem e emnaoie oo ®------- 9.
o
-14- -28-
0.957 0.958 0.959 0.960 0.961 0.90 0.92 0.94 0.95 0.98
MCE MCE

* Modified combustion efficiency, MCE = ACO,/ (ACO, + ACO)
* MCE seems to have no relation

* With moisture delta value increases
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Results: Delta 13C vs %Corn (Lab)

--------------------------------------------- {613C (corn) = _12-64J"----_____________-----_--------_----_----_-
-15_
ey ***ff =
— o
70
’
25-
. /”
------ { -
¥ §'°C (willow) = -28.9 8}
-30_

0

25 50
% Corn in the mixture of biomass burnt

Temp steps
* Average

+ 0C 200C

+ 0C 350C

+ 0C 650C

* Not linear: For a 50-50% mixture delta 13C of OC is closer to 13C signature of corn than that of willow.
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Results: OC/EC Ratio vs %Corn (Lab)

y=2.35+0.4x
40- *=0.9198

w
o

OC/EC ratio
N
o

10-

0 25 50 75 100
% Corn in the mixture of biomass
* OC/EC ratio of Corn is higher than that of willow

* OC/EC ratio increases with increasing proportion of corn in the mixture.
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Results: Delta 13C (Field Campaign)

5"°C of grass (avg)=-12.9 }

-16-
mO -20-
Ze) O
O
‘ A
-24- . ‘ o
B e ‘ 5"°C of wood/ leaves (avg)=-27.8

Fiiter samplés

e 813C: -25%0 t0 -22%o0

* Delta value: close to 13C signature of C; plants

Sites

® Mopani
A Pretoriuskop
B Skukuza

Temp steps
® OC 200C
® OC 350C
® OC 650C
® OC Total
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Conclusion
& Discussion

LAB: 613C values of OC: close to 13C signature of fuel

Mixture of corn & willow: corn (C4) => higher contribution

Field: 613C values of OC: close to 13C signature of C; plants

C; plants => higher contribution in Savannah fire

e Mass of trees vs grasses

e Csplants burn longer — C4 grasses burn faster
* Aerosol collection

* Impact of moisture

* Impact of combustion efficiency

* Further investigation: future research
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