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Spectroscopy analysis:

carbohydrates
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Spectroscopy analysis: *C NMR & IR

CP-MAS 13C NMR IR bands: carboxyl + carbohydrate

O-alkyl groups
in carbohydrates
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Dynamic Light Scattering (DLS) & zeta-potential

Light scattering: size and

polydispersity DOM size, < Ry >, ~ 100 nm
1F 120 — . —0
® Forest 90 o
® Forest61
— e Forest 35 110 - o
€ o Field 90 € B
S5l o Field 61 £ LT~ N
s o Field 35 & . S~ €
2 100 | - -~ =
2 ® e > R R g-=--=---" =W {-10°8
c [ ® e 9
S ¢] ° o oot 9]
= ol T Q
© . . : N
o2t g e 2 15
S e 8 ® e T | Ry~ m- forest—0—field
© o é Z-p —m—forest - O- field
e .8
®e 70 L 1 120
0.1+ 1 1 35 61 90
0 1000 2000

stand age (years)
Lag time (us)

LUND

UNIVERSITY

ORIIA MEKLESH



SAXS profile SAXS model
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Conclusions

Chemical structure

o 'H NMR,13C NMR and IR showed that field and forest DOM have
strikingly similar chemical composition

@ Forest and field hot DOM consist mainly of carbohydrates

@ Forest DOM is more acidic, contain more organic carbon than field
DOM

@ No particular difference in forest DOM extracts of different ages of
the forest stand

Colloidal structure

@ Size of colloidal DOM = 100 nm, expected from the size of the filter

e Zeta-potential is negative = -10 mV; colloids are unstable/marginally
stable

@ SAXS profiles of forest and field DOM are similar. Proposed SAXS
model: cellulose cluster + semi-flexible polymer coils.
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