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 Background: Press mud is the compressed sugar industry waste produced from the 

filtration of the sugar juice. In the present study, two different kinds of filter cakes 
resultant from sugar beet and sugar cane were analyzed to measure their physical and 

chemical characteristics. XRF Spectrophotometer, Scanning Electron Microscope 

(SEM), X-ray diffraction (XRD), Fourier Transform Infrared (FTIR) and laser Particle 
size analyzer (PSA) were used for characterization of filter cake samples. XRD patterns 

study indicated that sugar press mud samples were composed mainly of Calcite, 

Hematite, Aluminum oxide, Quartz or Silicon oxide, Fluorite, Manganocalcite, 
Manganese carbonate. The results of above analyses indicated that the chemical 

composition of filter cake samples composed of CaO, MgO, Al2O3, Fe2O3, Na2O, K2O, 

and SiO2 and some important functional groups such as free and hydrogen bonded OH 
groups and Si–OH group. The founding of these analyses showed that the filter cakes 

from sugar beet and sugar cane can be investigated as a pigment adsorbent in food 

industries as they have several desired characteristics such as various functional groups 
on their surface.  

 

 
© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Peymaneh Ghasemi Afshar, Masoud Honarvar, Maryam Gharachorloo, Parvin Eshratabadi, Behzad Bazyar., 

Investigation of the Physico-Chemical Properties of Press Mud: A Sugar Industry Waste. Adv. Environ. Biol., 8(13), 1053-1058, 2014 

 

INTRODUCTION 

 

 The present society, with its high population densities, heavy industrialization and intensive methods of 

agriculture produces ever increasing quantities of solid wastes [1]. One of the major problems in all over the 

world is industrial waste management [2]. Sugar is mainly manufactured from sugar cane and beet root. During 

the clarification of sugar juice, most of the non-sugar components are flocculate or precipitated by addition of 

milk of lime and carbon dioxide. The precipitate is allowed to settle in a clarifier and the settled sludge is 

filtered by using rotary vacuum filter. The solid waste generated on clarification of sugar juice before its 

concentration and sugar crystallization is filter cake (also called press mud) [3]. Filter cake is a soil-like 

byproduct of sugar processing, a soft, spongy, light weight, amorphous, dark brown to black colored material. It 

generally contains moisture, sugar, fiber, coagulated colloids, wax, albuminoids, organic salts, organic carbon, 

N, P, Ca, Fe and Mn, etc. which is produced in large quantities [2, 3, 4]. The yield of filter cake is variable, from 

1 to 7 kg (wet basis)/100 kg of cane [5]. With a (conservative) yield of 2 % and a total production of 1700 

million tons, the world output of fresh filter press mud can be estimated to be about 30 million tons [6]. Most of 

the sugar factories produce sugar from beet root and using double sulphitation process for clarification in Iran. 

The filter cake wastes produced from sugar industries in Iran is nearly 1 million tons per year, which is 

discarded [7].Disposal of this waste is becoming one of the major areas of concern for the most of countries. 

Currently, the option for filter cake utilization is as an organic soil amendment or as landfill. This industrial 

waste is mostly used as soil conditioner, soil fertilizer and for wax production [5]. The press mud is very useful 

for agricultural crops and horticulture because of its richness in various micronutrients. Dry press  mud can be 

exploited for generation of energy as it contains higher percentage of combustibles. It is also a good source of 

biogas and used for the production of citric acid by Asprgillus Niger in a solid-state fermentation system [8].  In 

animal production, it has been used as feed ingredient, notably in ruminants, for its sugar and mineral content, 
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and as a compacting agent for ensiling [5]. Ghasemi Afshar et al. have investigated bleaching of vegetable oils 

using press mud obtained from sugar industry by using a patent treatment to demonstrate its pigment adsorption 

ability [9]. The purpose of this work was to study the characterization of press mud,  its uses and importance in 

food industries.   

MATERIALS AND METHODS 

 

 Two types of filter mud (sugar beet and sugarcane) were obtained from Hegmatan Sugar Factory 

(Hamedan, Iran). All the chemicals used were of analytical grade, purchased from the Merck Chemical 

Company of Germany. 

 For the physico-chemical evaluation of press mud, approximately 1 kg of each press mud samples were air-

dried in the shade in an open field until the moisture content reached to 4%. Dried filter mud samples were 

crushed in the laboratory porcelain mortar, passed through a sieve of 200 mesh and these sieved powdery 

samples were stored in airtight polyethylene containers for future analysis. 

 

Physicochemical Analysis of Press Mud: 

 The pH was measured in water (soil: solution relationship equal 1:5) by using a digital pH-meter, Crison, 

with a glass calomel electrode assembly [10]. The moisture and ash contents were estimated by gravimetric 

methods, drying at 105±3 °C and by complete combustion at 800°C, respectively [11, 12]. Air-dried, ground 

samples were analyzed for total organic carbon according to ISO 10694, 1995 and total nitrogen contents by 

Kjeldahl digestion [13, 14]. Sugar content in the press mud sample was determined by measuring the optical 

rotation of the filtrate solution of 25 g press mud in 200 mL water using WXG-4 Disc Polarimeter [15]. 

Conductance measurements were carried out with a CMD 500 WPA conductivity meter [16].  

 Particle size analysis was carried out according to laser diffraction technique by using particle size analyzer, 

Fritsch Particle Sizer Analysette 22 [17]. Measurement of powder particle size distribution is done by dry 

dispersion or by suspension in an appropriate liquid. Quick measurement is usually less than three minutes. The 

chemical composition of in the filter cake samples were determined using 8410 RH X-ray fluorescence (XRF) 

spectrometer according to ASTM D 4326: 2011[18]. The mineral composition was determined by means of 

wide-angle X-ray analysis. X-ray powder diffraction measurements were done on a STOE Powder X-ray 

diffractometer with Cu-Kα radiation of wavelength 1.541°A at 40 kV and 30 mA. The scan range was 10° 

through 100° at a scanning rate of 1 degree per minute and with a step size of 0.05°. Diffraction peaks of 

crystalline phases were compared with those of standard compounds [19]. Scanning electron microscopic 

(SEM) analysis of press mud was carried out by using a scanning electron microscope (Model Leo 440i). A 

chamber atmosphere of 1 Torre and an acceleration voltage of 20 kV were applied [20]. Fourier Transform 

Infrared Spectroscopy (FTIR) spectrometer (Thermo Nicollet, Model NEXUS 760) was employed to determine 

the presence of functional groups in press mud samples at room temperature. Pellet (pressed-disk) technique 

was used for this purpose. The spectral range chosen was from 4000 to 400 cm
-1 

[21]. 

 
Statistical analysis: 

 All results reported are the means of three replicate. The results were statistically analyzed at 0.05 levels 

using one way analysis of variance (ANOVA) analysis to compare the means (SPSS Package, Version 20). 

 

RESULTS AND DISCUSSION 

 

 General characteristics and compositions of press mud samples are shown in Tables 1 and 2, respectively. 

The pH of sugar beet and sugarcane press mud slurries were 8.39 and 8.76, respectively. Therefore these 

industrial wastes have alkaline nature which is dependent to processing techniques. Oxides and hydroxides of 

potassium, sodium, magnesium and calcium probably caused this high pH [22]. 

 The initial moisture content was 62.08% in the sugar beet samples and 4.01% in the sugarcane samples 

because the product might be fresh (60-80 % water) or dried. Fresh filter cakes contain large amounts of 

moisture. In order to avoid deterioration by fungi and bacteria, the press mud should be dried immediately [23]. 

Press mud samples have high ash contents. The total ash of sugar beet and sugarcane press mud were 75.25% 

and 81.72%, respectively which indicate the high mineral contents of both filter cake samples. 

 The C/N ratio was 5.60 in the sugar beet filter cake and 1.45 in the sugarcane press mud. Rouf et al. 

mentioned that the organic carbon present in the press mud consisted mainly of cellulose, hemicellulose, lignin, 

protein, sucrose, wax, etc. [3, 4]. 

 Table 2 shows the compositions of various element oxides in weight percentage (Wt. %) of the samples. 

Press cake samples contain up 70 % mineral matter, a large part of it being calcium oxide. Filter cake has a 

highly variable composition due to the different technologies involved. In fact, the chemical composition of 

press mud depends on the beet or cane variety, soil conditions, nutrients applied in the field, the nature of 

precipitation or flocculation aids, temperature and the fineness of the filtration and process of clarification 
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adopted and other environmental factors [3, 4, 5]. SiO2, Al2O3, Fe2O3, CaO, Na2O, K2O, and MgO were detected 

in both samples by XRF analysis. This analysis indicated that filter cake samples contain similar and significant 

amount of basic elements and several desired characteristics which can justify their suitability as a pigment 

adsorbent by using treatment methods in food or other industries. The high losses on ignition value (LOI) values 

indicate that samples contain more organic matter contents [24]. 

 
 Table 1: Characteristics of press mud samples a 

Characteristic Sugar beet press mud Sugarcane press mud 

pH 8.39±0.036 8.76±0.036 

Total ash 75.25±0.017 81.72±0.070 

Organic carbon (%) 0.84±0.017 0.16±0.026 

Total Nitrogen (%) 0.15±0.053 0.11±0.052 

Sucrose (%) 4.00±0.173 0.40±0.20 

Electrical Conductivity(ds/m) 0.69±0.026 0.86±0.036 

Particle size(µm) 5.07±0.010 5.66±0.030 

    a: Note: (% on Dry Weight) 

 

Table 2: Chemical element composition of press mud samples obtained from XRF analysis. 

Composition Sugar beet Press mud Sugar cane Press mud 

CaO 46.00 ±0.2 50.86±0.2 

MgO 1.98±0.06 1.41±0.04 

SiO2 1.34±0.03 0.58±0.03 

Al2O3 0.40±0.006 0.17±0.004 

Fe2O3 0.28±0.006 0.21±0.009 

Na2O 0.22±0.004 0.24±0.007 

K2O 0.11±0.009 >0.01 

L.O.I 47.72±0.05 44.63±0.04 
          1: Note: The values are expressed as means ± standard error 

 

X-ray diffraction analysis: 

 The X-ray diffraction patterns for press mud samples are shown in Fig.3. The patterns study showed that 

sugar press mud samples are mixed powder composed mainly of Calcite or Carbonate calcium (CaCo3), 

Hematite or iron oxide (Fe2O3), Corundum or Alumina or Aluminum oxide (Al2O3), Quartz or Silicon oxide 

(SiO2), Fluorite or calcium floride (CaF2), Manganocalcite or Calsum, Manganese carbonate (Ca,Mn)Co3. 

 

SEM analysis: 

 The resulting micrographs of sugar beet and sugar cane press mud samples by SEM (Scanning Electron 

Microscope) are shown in figures 1 and 2, respectively. Since samples were non-conducting, they were coated 

with gold in the presence argon, as inert gas. After the completion of coating process, the sample was analyzed 

by Scanning Electron Microscope. It was estimated that its surface contains pores of 20-25 µm. 

         

 
 

Fig. 1: Micrographs of sugar beet press mud sample: 

SEM analysis, magnification 4000×. 

 

FT-IR Spectroscopy: 

 The FT-IR spectrum of beet press mud and sugarcane press mud are shown in Figures 4 and 5, respectively. 

The FT-IR technique is a main tool to identify some important functional groups. 

 A strong band at 3300 cm
–1

 indicates the possibility of the hydroxyl linkage. This figure shows a broad 

band between 3000 and 3800 cm
-1

 with little about 2900 and 2500 cm
-1

 which indicate the presence of both free 
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and hydrogen bonded OH groups and Si–OH group on the surface. This stretching is due to the silanol groups 

(Si–OH) on the surface. The IR spectra indicated weak and broad peaks about 1700 cm
-1

 corresponding to –CO 

and –C–OH groups stretching from aldehydes and ketones. The transmittance in the 1100 cm
-1

 region indicates 

the presence of lactones. The band at 870cm
−1

, which might be assigned to T–OH bond (T=Si or Al), was found 

in the amorphous material precursor of zeolite. The signal centered at 623,626 and 668 cm
−1

 is assigned to 

internal vibration of (Si,Al) –O symmetric stretching [25]. The Si–O stretching vibrations were observed at 

710,712, 668 and 623 cm
–1

 showing the presence of quartz [26]. The results of IR are quite helpful in the 

identification of various forms of minerals present in the samples.  

 

 
 

Fig. 2: Micrographs of sugar cane press mud sample: 

SEM analysis, magnification 4000×. 

 

 
Fig. 3: Result of X-ray diffraction analysis of Sugar beet and Sugar cane press mud samples. 

 

Conclusion: 

 Filter cake, a residue from the treatment of sugar industry by filtration, is a rich source of organic and 

mineral matter which might be used as a complete or partial substitute for mineral fertilizers in crops cultivation, 

composting, and anaerobic process as the most stable waste water stream going out of sugar industry. Filter cake 

also contains almost all nutrients essential for good bacteria growth. 

 It might be emphasized that physico-chemical characteristics of different press mud samples vary and even 

the wastes produced in a sugar industry differ in their characteristics due to the differing beet and cane quality 

and processing techniques. The results obtained from XRF analysis indicate that both press mud samples are 

mainly constituted Calcium oxide in major quantities and silica, iron, magnesium oxide and other elements in 

minor quantities. The XRD analysis study shows the presence of Calcite, Hematite, Alumina, Quartz, Calsum as 

major phases. The FTIR analysis for press mud showed that this waste from the sugar industry contains various 

functional groups on its surface. The presence of above minerals was further confirmed by FTIR analysis. This 

analysis indicated that filter cake samples contain similar and significant amount of basic elements and several 

desired characteristics which can justify their suitability as a pigment absorbent by using treatment methods in 

food or other industries. 

2Theta (begin, end, step): 10.000, 90.000, 0.050   1.0 sec/step 
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Fig. 4: FTIR spectra of sugar beet press mud. 

  

 
Fig. 5: FTIR spectra of sugar cane press mud. 
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