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Abstract 
This research study investigated the levels of organic matter content in set-
tling particulate matter and sediments in the Wellington Industrial Estate 
flood plains; the main objectives are: to determine the moisture content, mois-
ture correction factor of the samples at varying depths, to determine the or-
ganic matter content of the soil samples at varying depths. Six locations, 
which are Wellington Industrial Estate Area 1 (WIEA 1), (WIEA 2), (WIEA 
3), (WIEA 4), (WIEA 5), (WIEA 6), were used to collect samples with the aid 
of scoop and gravel free auger (at varying depths of 0 - 5 cm and 5 - 10 cm); 
the samples were given laboratory treatment. The Hesse model and Walkley 
Black technique were used in the determination of moisture content and or-
ganic carbon content respectively in samples collected. The results indicated 
that organic matter content in most of the soil samples collected are high 
which implies samples have high levels of metal deposition (heavy metals) 
and can be hazardous to the environment because of their toxic effect; it is 
also indicative of high level of microbial activities, these activities can also re-
lease nutrients to the environment. 
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1. Introduction 

Settling particulate matter and sediment generally occur on flood plains where 
the flow of water is not as rapid as that of slopes. As a result, materials trans-
ported by the flowing water are deposited. This deposition depends on the grav-
ity of the materials being transported. The transported materials consist of both 
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organic and inorganic substances. The accumulation of such materials attracts 
biological activities which include development of microbes that enhance de-
caying activities and the release of nutrients to the environment. The release of 
nutrients encourages the development of plants such as algae and phytoplankton 
which are effective in trapping heavy metals. “Algae can be used as Bio monitor 
of toxic chemicals since it is capable of trapping heavy metals.” This implies en-
vironment where settling particulate is in high concentrations have high poten-
tials of heavy metals. The decaying activities in addition to the nutrients re-
leased, consequently leads to the production of unpleasant odour and heating 
effect to the environment. The occurrence is usually natural but also due to anth-
ropogenic activities via burning, waste from factories, releasing and washing of 
garbage materials containing various types of refuses [1]. Generally, solid phase 
soil organic matter (SOM) is associated with retention, decreased mobility and 
reduced bioavailability of trace metals [2]. Soil organic matter (SOM) refers to 
the non-living organic material in the soil, which makes up by far the major por-
tion of the total organic components [3]. Land rich in organic matter actively 
retains metallic elements [4]. The amount of available soil organic matter signif-
icantly influences metal bioavailability since it is considered as the most impor-
tant soil constituent that retains heavy metals. Generally, fulvic-metal complexes 
are soluble, while humic-metal complexes are insoluble [5]. Heavy metals can be 
found to either strongly adhere within the interstitial matrices of under-water 
sediments where they can become chelated to organic matter or adsorb superfi-
cially on the surface of sediment colloids where they can be readily redistributed 
within the water column in the event of environmental disturbances [6] Due to 
various anthropogenic activities, potentially toxic metals are accumulated in soils, 
with a risk of water and biota contamination [7]. In soils where the vegetation 
changes from C3 to C4 (or vice versa), the variations in the natural abundance of 
13C (13C/12C ratio) in SOM over time can be used to identify organic carbon 
sources in the soil [8]. Problems of settling matter and sediment is known to 
occur in some parts of the world. In China, agricultural soils have been shown to 
be extensively polluted with heavy metal. Rice paddies, mostly distributed in 
South China, are particularly affected by heavy metal pollution, causing a decline 
in grain yield and accumulation of toxic metals such as Cd, Pb and/or As in rice 
grains [9]. Settling particulate matter and sediments along the Swedish River 
System contain high concentrations of polychlorinated biphenyls (PCB’s), po-
lychlorinated dibenzo-P-Dioxin/Furan and polychlorinated hydrocarbons [10]. 
The sediments by the stream near a gold mining area in Southern Columbia has 
levels of heavy metals such as Ni, Cr, Pb, Zn, Hg, Cd, As [11]. The concentra-
tion, size class, and organic carbon content of particulates plays a major role in 
how much dissolved metal will complex to solid material [12]. In addition to 
particulate fraction both dissolved and particulate organic carbon may be im-
portant. It has been shown that metals and metal compounds have affinity for 
particulate organic carbon such that the higher the organic carbon content of the 
suspended particulates, the higher the total concentration of metals or metal 
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compounds—all other factors being equal [13]. The flow of carbon containing 
wastes (waste wood, fibers, sludge from treatment plants, etc.) from production 
process of industries to landfills was estimated to be 0.2 TgCyr−1 in 1990 [14]. 
Among the various reactive soil constituents, soil organic matter (SOM) has a 
large sorption capacity towards metals [15]. Metals participate and/or affect bio-
geochemical cycles in soils and influence the soil biota [16]. Cationic metals that 
would ordinarily precipitate at the pH values of most soils are sometimes main-
tained in solution through complexation with soluble organics [17]. The design 
of pertinent soil criteria for environment protection and remediation relies on 
an understanding of the mechanisms controlling metal behaviour [18] [19]. The 
decomposition of soil organic carbon (SOC) is related to soil available substrate, 
microbial community and activities, as well as climate and soil properties, such 
as moisture, temperature status, and soil texture [20]. Soil moisture strongly af-
fects SOC decomposition through soil aeration, substrate supply, and microbial 
activity [21]. 

Settling particulate matter and sediments can express deposition in some part 
of Sierra Leone; as in Freetown the capital city notably Wellington Industrial Es-
tate (WIE) flood plains. This study location by several human activities not li-
mited to agriculture, felling of trees for charcoal production among others lead 
to deposition of organic carbon. The wastes of from factories, garages are usually 
washed into the Wellington industrial estate flood plain; undergo chemical de-
composition and consequently the deposition of chemical substances both or-
ganic and inorganic consisting of metallic and non-metallic substances existing 
in forms particulates and sediments. These settling particulate matter and sedi-
ment may exhibit high levels of soil organic matter (organic carbon) as part of 
the particulate matter and sediment deposited at varying depths in different lo-
cations; in addition organic carbon in the particulates and sediments will com-
plex with metals to form solid materials that will be deposited from one location 
to another. This research was conducted to determine the levels of organic mat-
ter content which is a path way by which metal are been incorporated into set-
tling particulate matter and sediment that may be hazardous to the environment 
in the Wellington Industrial Estate flood plains in Wellington; the under men-
tioned are indicative of the research objectives: 
• To determine the moisture content, moisture correction factor of the samples 

at varying depths. 
• To determine the organic matter content of the soil samples at varying depths. 

2. Materials and Method 
2.1. Description of Study Area 

Wellington is located in the East end of the capital city, Freetown, Sierra Leone 
(Figure 1). This place is an important commercial, industrial estate which pro-
vides the city and its whole country infrastructural needs. It is facing northwards 
by the Sierra Leone River; which to a large extent provides domestic, industrial,  
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Figure 1. Map of study area (part of Wellington). 

 
transportation and trading facilities for the area. Westwards is the Calaba water 
which has its source at the foot of the peninsula and empties into the Robis 
stream. Effluents of the industries and other wastes are usually deposited into 
the Calaba water. The Robis stream is used for domestic purposes like cooking 
and bathing. 

From the east and north stretches a fertile plain which extends about a few ki-
lometers towards the south. This area is good for agricultural activities; it is the 
second largest crop production area in the city. It is a relatively level area as such 
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it has few locational attributes which include housing construction, road net-
work and excellent administrative centers. On the surrounding of Wellington 
there are patches of isolated hills, overlooking this area are mountains with in-
habitant villages. 

2.2. Sample Site and Sample Collection 

Samples were collected between mid-February and mid-March 2020 by which 
time low precipitation is experienced and such enhanced the sample collection 
process required—along the Calaba water, six (6) sample areas were chosen. 
Sample area 1 (Wellington Industrial Estate Area 1) WIEA1 was one hundred 
and fifty (150) meters from source, the other areas namely: WIEA 2, WIEA 3, 
WIEA 4, WIEA 5 and WIEA 6 were chosen at regular distances about hundred 
(100) meters from each other. 

Two samples were collected at depths 0 - 5 cm and 5 - 10 cm respectively from 
all six (6) stations. Surficial soft bottom sediments and particulate 0 - 5 cm depth 
were collected using a scoop. The 5 - 10 cm depth samples were collected using 
gravel free auger. Temperature measurements were taken at the different spots 
for each sample using an ordinary laboratory thermometer. 

2.3. Sample Treatment 

Samples were spread on drying trays in the laboratory. Stones and undecom-
posed materials were removed; large aggregates were broken up in a dust free 
room. Each tray was labeled to avoid identification error. The samples were 
immediately prevented from sunlight. After drying, the samples were crushed 
with porcelain pestle and mortar and sieved through 2 mm sieve. The samples 
were then transferred to labeled polythene bags and stored under cool and dry con-
dition. 

2.4. Moisture Content Determination 

For the moisture content determination, it was done in accordance with the 
principle of the model outlined. Approximately 5 g of fine earth was transferred 
to tared moisture tin and weighed with 0.01 g accuracy. The samples in the 
tare-tin were transferred into an oven with lead removed and dried over night of 
105˚C, After drying the tin was removed from the oven and then closed with lid, 
cooled on desiccators and weighed. The drying process in the oven was repeated 
until a constant weight was obtained. The moisture content in weight percent 
(Wt. %) was obtained by the formula [22]. 

0 %.% 1 0A B
B taretin

Wt −
= ×

−
                    (1) 

where A = Weight of the soil used. 
B = Weight of the oven dry soil. 
The corresponding moisture correction factor (mcf) can be calculated using 

the relation below 
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( )Moisture correction fac 100 % 
1 0

or
0

t mc moistf +
=           (2) 

2.5. Organic Carbon 

Preparation of Reagents 
Potassium Dichromate 
49.04 g of 105˚C dried potassium dichromate was dissolved in 1 litre distilled 

water 
Ferrous Sulphate 
140 g of ferrous sulphate was dissolved in water. 15 ml concentrated sulphuric 

acid was added, cooled and diluted to 1 litre. This was standardized by titrating 
with 10 ml of 1 M potassium dichromate solution. 

Diphenylamine Indicator 
0.5 g diphenylamine was dissolved in 100 ml concentrated sulphuric acid and 

this was added to 20 ml water and stored in a brown bottle. 

2.6. Method (Walkley-Black Method) 

Principle: 
The determination of soil organic carbon is based on the Walkley & Black 

chromic acid wet oxidation method. Oxidizable organic carbon in the soil is oxi-
dized by 0.167 M potassium dichromate (K2Cr2O7) solution in concentrated 
sulphuric acid. The heat of reaction raises the temperature which is sufficient to 
induce substantial oxidation. Chemical reaction is as follows: 

2 0 3
2 7 2 22Cr O 3C 16H 4Cr 3CO 8H O− + ++ + ↔ + +  

The 2
2 7Cr O −  reduced during the reaction with soil is proportional to the oxi-

dizable organic carbon present in the sample. The organic carbon can then be 
estimated by measuring the remaining unreduced dichromate by back-titrating 
with ferrous sulphate or ammonium ferrous sulphate using diphenylamine or 
o-phenanthroline-ferrous complex as an indicator [23]. 

2 2 3 3
2 7 26Fe Cr O 14H 2Cr 6Fe 7H O+ − + + ++ + ↔ + +  

Calculation of Carbon 

1 2% Organic Ca on 9b .3r 0M m
S

cfV V
= ×

−
× ×             (3) 

where: M = molarity of ferrous sulphate solution (from blank solution) 
V1 = ml of ferrous solution required for blank 
V2 = ml of ferrous sulphate required for sample 
S = Weight of air-dry sample in gram 
0.39 = 3 × 10−3 × 100% × 1.3 (3 = equivalent weight of carbon) 
mcf = moisture correction factor. 

3. Results and Discussion 

Tables 1-3 are indicative of the quantitative determinations of organic matter  
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Table 1. Determination of organic carbon content. 

Station  
(WIEA) 

Depth  
(cm) 

Mass of  
Soil (g) 

Volume of 0.49M FeSO4 Solution (cm3) 
mcf 

Percentage  
Carbon 

Organic  
Matter  

Content % 

Classification  
of Organic  

Matter Content 1st Trial 2nd Trial Mean ± 0.05 

1 0 - 5 0.20 13.10 13.10 13.10 1.004 6.91 13.82 Rich 

1 5 - 10 0.20 13.50 13.60 13.55 1.003 6.48 12.96 Rich 

2 0 - 5 0.20 9.20 9.30 9.25 1.003 10.60 21.20 Rich 

2 5 - 10 0.20 10.10 10.20 10.15 1.003 9.73 19.46 Rich 

3 0 - 5 0.20 6.10 6.00 6.05 1.005 13.68 27.36 Rich 

3 5 - 10 0.20 6.20 6.10 6.15 1.004 13.57 27.15 Rich 

4 0 - 5 0.20 12.70 12.70 12.70 1.004 7.29 14.58 Rich 

4 5 - 10 0.30 12.80 12.70 12.75 1.003 4.82 9.64 Rich 

5 0 - 5 0.50 10.20 10.20 10.20 1.007 3.89 7.78 Medium 

5 5 - 10 0.50 10.30 10.40 10.35 1.003 3.81 7.62 Medium 

6 0 - 5 1.00 13.30 13.20 13.25 1.006 1.36 2.72 Low 

6 5 - 10 1.00 13.20 13.30 13.25 1.004 1.35 2.70 Low 

Blank - - 20.30 20.30 20.30 - - -  

 
Table 2. Moisture content and moisture correction factor. 

Station  
(WIEA) 

Depth  
(cm) 

Mass of  
Tare-Tin (g) 

Mass of Tare-Tin 
and Moisture (g) 

Mass of Tare-Tin 
and Dry Soil (g) 

Percentage  
Moisture Content 

Moisture  
Correction Factor 

1 0 - 5 4.54 24.54 18.83 0.40 1.004 

1 5 - 10 4.54 24.54 19.92 0.30 1.003 

2 0 - 5 4.34 25.30 20.46 0.30 1.003 

2 5 - 10 4.60 24.70 20.06 0.30 1.003 

3 0 - 5 4.52 24.52 17.85 0.50 1.005 

3 5 - 10 4.60 24.60 18.89 0.40 1.004 

4 0 - 5 4.33 24.33 18.62 0.40 1.004 

4 5 - 10 4.40 24.30 19.71 0.30 1.003 

5 0 - 5 4.54 24.55 16.31 0.70 1.007 

5 5 - 10 4.33 24.33 19.72 0.30 1.003 

6 0 - 5 4.42 24.53 17.03 0.60 1.006 

6 5 - 10 4.43 24.45 18.73 0.40 1.004 

 
content, the moisture content with moisture correction factor (mcf) of samples 
at each depth of study area, and the classification of organic matter content re-
spectively. 

When the data in Table 1 is compared to Brooks’ [24] classification in Table 3,  
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Table 3. Classification of organic matter content. 

% organic matter Classification 

<2 Very low 

2 - 4 Low 

4 - 8 Medium 

>8 Rich 

Source: Brooks (1983). 
 

organic matter content in most of the soil samples collected are rich or high, ex-
cept samples collected from station 5 and 6. The organic matter content de-
creases with depth. The high levels of organic matter during this time (dries) can 
also be attributed to the increased microbial during this season. The organic 
carbon content plays a major role in how much dissolved metals complex with 
solid materials. This gives an indication that soils high in organic matter content 
as those found in most of the samples have high levels of metal, which in some 
cases can be hazardous to the environment because of their toxic effect [12]. The 
medium and low levels of organic matter content in stations 5 and 6 respectively 
can be attributed to the disproportionate amounts of soil organic content (SOC) 
as a primary component in soil organic matter (SOM). In addition to this low 
levels of organic matter content in stations 5 and 6; it can be seen primordially 
again in relation to their moisture content indicated in Table 2 as it also plays a 
major role in organic carbon decomposition which is in accordance with some 
studies that reported thus; the decomposition of soil organic carbon (SOC) is re-
lated to soil available substrate, microbial community and activities, as well as 
climate and soil properties, such as moisture, temperature status, and soil texture 
[20]. Soil moisture strongly affects SOC decomposition through soil aeration, 
substrate supply, and microbial activity [21]. 

High organic carbon content indicates high level of microbial activities; these 
activities can also release nutrients to the environment. It is therefore expressed 
that areas with high organic matter content have high levels of nitrogen, potas-
sium, phosphorus, and some other nutrients. 

4. Conclusions 

Settling particulate matter and sediment occur on flood plains where the flow of 
water is not as rapid as that of slopes; materials transported by the flowing water 
are deposited. This deposition depends on the gravity of the materials being 
transported and the materials consist of both organic and inorganic substances. 
The organic matter content in the samples were high, but decreases with depth 
in all stations. The organic carbon content plays a major role in how much dis-
solved metals complex with solid materials [12]. This in is indicative of the sam-
ples containing high levels of both metal and microbial activities that can lead to 
the release of toxic metals and other nutrients to the environment. 
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It is highly recommended for industrial effluents to be readily and regularly 
detoxified as a function of treatment, closely monitored, and biomonitors be in-
troduced to give an indication of the presence of toxic metals. This is in com-
pliance with the statement “the flow of carbon containing wastes (waste wood, 
fibers, sludge from treatment plants, etc.) from production process of industries 
to landfills was estimated to be 0.2 TgCyr−1 in 1990” [10]. Also it is recommend-
ed that the soil organic matter (SOM) from industrial effluents containing soil 
organic carbon (SOC); a primordial component of soil organic matter (SOM) 
which attracts and releases toxic metals to the environment should be closely 
checked; this is in accordance with the statement “among the various reactive 
soil constituents; soil organic matter (SOM) has a large sorption capacity to-
wards metals” [15]. 

Acknowledgements 

The writers are thankful to GOD almighty; highly appreciate the advice of Mr. 
Ebenezer Johnson, the laboratory technician. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Conteh, A. (2000) The Use of Plant Materials as a Bio Monitor for Heavy Metals. 

Wagnegen University, Wageningen. 

[2] Sauvé, S., Martinez, C.E., McBride, M. and Hendershot, W. (2000) Adsorption of 
Free Lead by Pedogenic Oxides, Ferrihydrite and Leaf Compost. Soil Science Society 
of America Journal, 64, 595-599. https://doi.org/10.2136/sssaj2000.642595x 

[3] Bigham, J.M. (1996) Methods of Soil Analysis Part 3: Chemical Methods. In: Sparks, 
D.L., Page, A.L. and Helmke, P.A., Eds., Soil Science Society of America, Wisconsin. 

[4] Fijalkowski, K., Kacprzak, M. and Grobelak, A. (2012) The Influence of Selected Soil 
Parameters on the Mobility of Heavy Metals in Soils. Engineering and Environmental 
Protection, 15, 81-92. 

[5] McBride, M.B. (1995) Toxic Metal Accumulation from Agricultural Use of Sludge: 
Are USEPA Regulations Protective? Journal of Environmental Quality, 24, 5-18. 
https://doi.org/10.2134/jeq1995.00472425002400010002x 

[6] Moslen, M. and Aigberua, A. (2018) Sediment Contamination and Ecological Risk 
Assessment in the Upper Reaches of the Bonny Estuary, Niger Delta, Nigeria. Jour-
nal of Environmental Toxicology and Public Health, 3, 1-8. 

[7] Alloway, B.J. (1995) Heavy Metals in Soils. Blackie Academic and Professional, Glas-
gow. 

[8] Schwartz, D., de Foresta, H., Mariotti, A., Balesdent, J., Massimba, J.P. and Girardin, 
C. (1996) Present Dynamics of the Savanna-Forest Boundary in the Congolese 
Mayombe: Pedological, Botanical and Isotopic (13C and 14C) Study. Oecologia, 106, 
516-524. https://doi.org/10.1007/BF00329710 

[9] Wei, B.G. and Yang, L.S. (2010) A Review of Heavy Metal Contaminations in Urban 

https://doi.org/10.4236/ojapps.2022.1211118
https://doi.org/10.2136/sssaj2000.642595x
https://doi.org/10.2134/jeq1995.00472425002400010002x
https://doi.org/10.1007/BF00329710


R. T. Simbo et al. 
 

 

DOI: 10.4236/ojapps.2022.1211118 1739 Open Journal of Applied Sciences 
 

Soils, Urban Road Dusts and Agricultural Soils from China. Microchemical Journal, 
94, 99-107. https://doi.org/10.1016/j.microc.2009.09.014 

[10] Engwal, M., Naf, C. and Brunstram, B. (1998) Establishing Sediment Quality Crite-
ria. Ambio, 27, 403-410.  

[11] Grosser, J.R., Hagelgans, T. and Priester, M. (2000) Tracing the Distribution of Per-
sistent Organic Pollutants. Environmental Science & Technology, 23, 146-149. 

[12] Grainger, A. (1998) Estimating Areas of Degraded Tropical Lands Requiring Reple-
nishment of Forest Covers. International Tree Crops Journal, 5, 31-61. 

[13] Brown, J. (1985) Using Tropical Forest to Fix Atmosphere Carbon. Ambio. 

[14] Vahvelainen, M. and Isaksson (1992) Industrial Waste. Statistics Finland, Official 
Statistics of Finland.  

[15] Yin, Y., Impellitteri, C.A., You, S.J. and Allen, H.E. (2002) The Importance of Or-
ganic Matter Distribution and Exact Soil: Solution Ratio on the Desorption of Heavy 
Metals from Soils. Science of the Total Environment, 287, 107-119. 
https://doi.org/10.1016/S0048-9697(01)01000-2 

[16] Barajas-Aceves, M., Grace, C., Ansorena, J., Dendooven, L. and Brookes, P.C. (1999) 
Soil Microbial Biomass and Organic C in a Gradient of Zinc Concentrations in Soils 
around a Mine Spoil Tip. Soil Biology and Biochemistry, 31, 867-876. 
https://doi.org/10.1016/S0038-0717(98)00187-4 

[17] Ferrand, E., Dumat, C., Leclerc-Cessac, E. and Benedetti, M. (2006) Phytoavailabili-
ty of Zirconium in Relation with Its Initial Speciation and Soil Characteristics. Plant 
and Soil, 287, 313-325. https://doi.org/10.1007/s11104-006-9079-2 

[18] Cecchi, M., Dumat, C., Alric, A., Felix-Faure, B., Pradère, P. and Guiresse, M. (2008) 
Multimetal Contamination of a Calcic Cambisol by Fallout from a Lead-Recycling 
Plant. Geoderma, 144, 287-298. https://doi.org/10.1016/j.geoderma.2007.11.023 

[19] Arshad, M., Silvestre, J., Pinelli, E., Kallerhoff, J., Kaemmerer, M., Shahid, M., Pra-
dere, P. and Dumat, C. (2008) A Field Study of Lead Phytoextraction by Various 
Scented Pelargonium Cultivars. Chemosphere, 71, 2187-2192. 
https://doi.org/10.1016/j.chemosphere.2008.02.013 

[20] Yang, H., Mo, B., Zhou, M., Zhu, T. and Cao, J. (2019) Effects of Plum Plantation 
Ages on Soil Organic Carbon Mineralization in the Karst Rocky Desertification Eco-
system of Southwest China. Forests, 10, Article No. 1107.  
https://doi.org/10.3390/f10121107 

[21] Canarini, A., Kiaer, L.P. and Dijkstra, F.A. (2017) Soil Carbon Loss Regulated by 
Drought Intensity and Available Substrate: A Meta-Analysis. Soil Biology and Bio-
chemistry, 112, 90-99. https://doi.org/10.1016/j.soilbio.2017.04.020 

[22] Hesse, P.R. (1971) A Textbook of Soil Chemical Analysis. John Murray, London, 
204-205.  

[23] FAO (2019) Standard Operating Procedure for Soil Organic Carbon. Walkley-Black 
Method, Titration and Colorimetric Method.  
https://www.fao.org/3/ca7471en/ca7471en.pdf  

[24] Brooks, R.H. (1983) Soil Science and Agrochemistry. Royal Tropical Institute, Ams-
terdam.  

 
 

https://doi.org/10.4236/ojapps.2022.1211118
https://doi.org/10.1016/j.microc.2009.09.014
https://doi.org/10.1016/S0048-9697(01)01000-2
https://doi.org/10.1016/S0038-0717(98)00187-4
https://doi.org/10.1007/s11104-006-9079-2
https://doi.org/10.1016/j.geoderma.2007.11.023
https://doi.org/10.1016/j.chemosphere.2008.02.013
https://doi.org/10.3390/f10121107
https://doi.org/10.1016/j.soilbio.2017.04.020
https://www.fao.org/3/ca7471en/ca7471en.pdf

	Organic Carbon Speciation in Settling Particulate Matter and Sediments
	Abstract
	Keywords
	1. Introduction
	2. Materials and Method
	2.1. Description of Study Area
	2.2. Sample Site and Sample Collection
	2.3. Sample Treatment
	2.4. Moisture Content Determination
	2.5. Organic Carbon
	2.6. Method (Walkley-Black Method)

	3. Results and Discussion
	4. Conclusions
	Acknowledgements
	Conflicts of Interest
	References

