VALIDATION OF A SIMPLE SPECTROPHOTOMETRIC
METHOD FOR THE DETERMINATION OF TOC IN SEDIMENT
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ALBANIAN WETLANDS
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* Project:

“Climate changes adaption interventions of
the Kune-Vaini lagoon system ecological




* Importance of studying sediments organic matter

* Sediments contain natural organic matter (“humus”-
material)
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* METHODS OF TOC DETERMINATION IN SOILS AND SEDIMENTS

* Soil and sediment total organic carbon ( TOC).,
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* SOURCES AND FORMS OF CARBON IN SOILS AND SEDIMENTS




* Methods of TOC determination

* Total Carbon = Inorganic Carbon + Organic Carbon




* Methods of TOC determination

* The basic principle for the quantitation of total organic carbon relies on the destructlo
of organic matter present in the soil or sediment although there are a few hon-
destructive techniques identified in the literature that are currentl -
_-development. £
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* Methods of TOC determination

* SEMI-QUANTITATIVE METHODS

* The two primary semi-quantitative methods are:

(2) hydrogen peroxide digestion.




e Methods of TOC determination

QUANTITATIVE TECHNIQUES FOR THE DETERMINATION OF TOTAL ORGANI
CARBON

* destructive and non-destructive techniques are available for the deter ni
of TOC and total carbonln Soils -

with 1 1S ammonium sulfate or
. ’r3+

e (3)dry combustlon at hlgh temperaturesivln a furnace with the collection and
' detection of evolved CO,

* An innovative nondestructlve technlque using non-elastic neutron scattering is

> \""‘ Iso being developed for TOC determination (Wielopolski et al.,
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* Optimization of the spectrophotometric method for the determinatit
TOC in sediment samples of Vaini Lagoon.

* Interferences




*Spectral interferences
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overlapping of spectral curves at 585 nm



» Spectral interferences
¢ Clean Cr3* standard After reaction of Cr2072- with C
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 Calibration curves of C3*

Calibration curve of water solutions of Cr** Calibration curve of Cr3* after Carbon oxidation

0.16 0.4 ]
. = 0,0027x +0.0001 :
0.14 y X . 0.35 y =0.003x +0.0046
R'=1 ,
012 . R?=0.9988
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e Sensitivity changes 11.1%:
Retommended treatment of standards the same way as samples.



Calibration curve. Absorbance vs. C concentration

Nr 1 2 3 4 5 6 7 8 9
m| i';f"ze 0 0.05 0.1 0.2 0.4 0.6 0.8 1 1.2
mgC/100ml 0 0.8 1.6 3. 6.4 9.6 12.8 16 19.2

Abs 586.5 0 0.017 0.033 0.062 0.122 0.166 0.221 0.274 0.334

Absorbance versus Carbon concentration

0.35
y=0.017x+0.0048

R*=0.9989

0.3

Absorbance

15 20
Concentration of C (mg)



Validation:
LOD and LOQ

0.003 0.002 0.005 0.003 0.003

0.0011 0.0065 0.014
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SAMPLE ANALYSIS
SAMPLING STATIONS




SAMPLE ANALYSIS
Sample pretreatment: EPA, 2014. Soil sampling procedure
Physic-Chemical parameters: 1SO 10390:1994 and ISO 11265:1994

Correlation between water and sediment pH

pH and Conductivity

y=-1.2618x + 19.353
R?= 0.4757

o 9.05 8.73
10 8.45 8.23

-~J (& =]

v o

y =1,5978x + 10,043

1 2 3 4 R?=0,1944

mpH mConductivity



SAMPLE ANALYSIS
3 different portions from each sample treated — measured at 586.5
0.2;0.5;1.0¢g

Absorbance vs Sample weight
0.35 -
y = 0.2985x + 0.0061 S
0.3 R* =0.9981 yre 2. 2R

y =0.2948x + 0.00338
R*=0.9994

y =0.1834x + 0.0029
R* =0.9984

y=0.0720x + 0.00132
R* = 0.9989
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M4

eMI M2 » M3

od errelation, good repeatability, no matrix interferences



SAMPLE ANALYSIS

TOC concentration in each sample mg/g
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SAMPLE ANALYSIS — METHOD OF STANDARD ADDITION

Sediment sample spiked with glucose
solution.

Standard Addition Curves for each sample

05
u.a

¥= D.?I?EH +0.158 y=0.018x + 0.15
R? =0.9951 R? - 0.9998

y=0.0182x + 0.0928
R =0.9968

y=0.0186x + 0.0338

I _
: R*=10.9985

-15 15

M1 M2 «M3 - M4

0.099
0.145
0.206

0.165
0.210
0.265




COMPARISON OF RESULTS

Content of TOC (mg/g)

MLR vs MSA

y=0.9452x+0.0564
R*=0.9998

M MRL M MSA



COMPARISON OF RESULTS

Student’s Test +t= (X —p) (?)

Result MSA
mg/g

Result MLR
mg/g

tkrit (95%,2)

M1

M2

M3

M4

No significant differences between results




CONCLUSIONS AND RECOMMANDATIONS

TOC can be determined success/ull by using SF VIS method, after the
sulfochromic

ox:datlon of sedlment samples "

diment: sandy sedlments contain
sedlments




GOOD NEWS
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