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Absorption of light by
dissolved organic matter (CDOM)
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Dissolved organic matter (DOM) is present in all types of natural water. Its typical
concentrations in water are low, but the DOM is a significant organic carbon
reservoir on the Earth, exceeding the organic matter of all living organisms.
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Humic substances

I'ymuHoBBI€ BemecTBa — 5TO OoJIce WM MCHEE
TEMHOOKpAIIICHHBIEC a30TCOIepKaIINe
BBICOKOMOJICKYIISIPHBIC COCTMHCHUS
MIPEUMYIIECTBEHHO KUCIOTHOW PUPOIBI

(Opnos 1.C. , 1990, c.48)

Humic substances — a series of relatively
high molecular weight, yellow to black
colored substances formed (in soil)
by secondary synthesis reactions.
(Stevenson, 1994, p. 33)

Humic substances are
a general category of naturally occurring,
biogenic, heterogeneous organic substances
generally characterized as yellow to black
in colour, of high molecular weight,
and refractory.
(Aiken et al. 1985)

from Perminoval.V.

Yellow substance, Gelbstoff, chromophoric dissolved organic matter (CDOM)
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Humic substances

Kleinhempel, 1970
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Suwannee River, Georgia, USA
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Absorption spectra
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Absorption spectra
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Water sampling sites
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Absorption spectra
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Absorption spectra for unfiltered and filtered samples
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Absorption of light by
phototrophic microorgamisms

The colour of water samples from Kislo-Sladkoye lake, N.Ershovskoe
and Trekhtzvetnoe lake

WATER SUSTAINABILITY IN THE XXI CENTURY: CHALLENGES AND SOLUTIONS
August 16 — 21, 2017, Istomino (Lake Baikal), Republic of Buryatia, Russian Federation



Absorption of light by
phototrophic microorgamisms
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The water samples from Trekhtzvetnoe lake
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Absorption of light by
phototrophic microorgamisms
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CDOM fluorescence spectra

4
Excitation wavelength:
— 270 nm
3 r / — 300 nm
= — 355 nm
S " — 400 nm
S ' .
= 20 / 450 nm
.m /’
c )
(] /
E
1 B ( |
/4 \\
— YMYY T
0 \ \ | —r
250 300 350 400 450 500 550 600 650 700
Wavelength, nm

Fluorescence spectra of surface water in Elovoe lake excited
with Aex=270-450 nm
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Wavelength of emission maximum
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So-called “blue shift” with magnitude about 20 nm is observed with change
In excitation wavelength from 270 to 310 nm, what is typical for natural
water.



Fluorescence quantum yield

number of fluorescence photons

®=

number of absorbed photons
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Fluorescence gquantum yield
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Fluorescence gquantum yield
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CDOM fluorescence quantum yield
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Fluorescence guantum yield reaches maximum at Aex~370/380 nm and
decreases monotonically thereafter.



Fluorescence quantum yield for CDOM in Elovoe
lake for different depth and excitation wavelength

Fluorescence quantum yield, %

iex | 0m || Im |1,L5m 2m )| 3m2,75m| 3m |35m| 4dm (45m| Sm
270 | 058 1.14 | 1.25 (|1.85)] 1.62 | 149 | 136 | 145 | 1.18 | 1.38 | 1.40
310 | 065 1.37 | 1.22 || 1.85]| 1.64 | 1.63 1.08
355 | 089} 1.97 | 1.82 (| 2.50}| 2.04 | 1.88
390 | 0.88]) 2.27 | 2.10 ||2.71]| 2.06 | 2.00 | 1.79 | 1.536 | 1.12 | 1.50 | 1.33
415 261 1.78 | 1.68

Fluorescence quantum yield varies from 0.6% for the surface samples to
almost 3% for the layer with maximum concentration of microorganisms.




Conclusions

Dissolved organic matter (DOM) of natural water due to
presence of humic substances absorbs UV light and emit
luminescence, its spectra are successfully used in solving such
Important tasks as the control of natural aguatic ecosystems
and technological water environments. For the natural aquatic
DOM in various types of natural aquatic systems (sea and
river, freshwater and relic lakes) such spectral characteristics
as the wavelength of the emission maximum in fluorescence
spectrum, the fluorescence quantum vyield, the spectral
dependences of optical density.



Thank you for attention!
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