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Abstract 

In an attempt to produce some active carbons (AC´s) in Egypt, various by-products of sugar crops (sugar 

cane bagasse (SCB), sugar cane trash (SCT), dry sugar beet pulp (SBP) and molasses) were examined 

chemically and technologically to test their suitability as starting raw materials for preparation of AC of good 

efficiency. Chemical analysis revealed that SBP had the highest ash and crude protein contents. SCT gave the 

highest ether extract, while, the Sugar cane bagasse SCB exhibited the highest content in total carbohydrates and 

crude fibers. Molasses exhibited the highest content in reducing and non-reducing sugars, while the other by-
products recorded lower values. Cellulose and lignin had a range of 32.75-34.57% and 1.93-16.35% on dry 

basis, respectively, in all sugar crops by-products. Dry SBP had the highest content in calcium. Beet molasses 

contained the highest content in potassium sodium, while the cane molasses contained the highest content in 

iron. The different starting materials were handled in the laboratory in different combinations and subjected to 

carbonization and activation and binder addition procedures to introduce eventually 24 treatments of produced 

experimental AC´s using different chemical and physical activation steps during AC´s preparation.  

 
Key words: Active carbons - Sugar cane bagasse - Sugar cane trash - Beet pulp – Molasses. 

 

Introduction 

 

The production of activated carbon (AC) from 

agricultural by-products has potential economic and 

environmental impacts. First, it converts unwanted, 
low –value agricultural waste to useful, high-value 

adsorbents. Second, AC’s are increasingly used in 

water streams to remove organic chemicals and 

heavy metals, thus have environmental and /or 

economic impacts. Third, it will reduce the 

importation of AC wherefore increasing any country 

economic situation (Abia et al., 2003). It is well 

known that any activated carbons can be produced 

from virtually any type of carbonaceous materials 

such as agricultural wastes, shells, stones and sugar 

crops by-products )Zhang et al., 2007). 

Sugar cane bagasse (SCB) is a by-product of 

sugarcane industries obtained after the extraction of 

juice in the process of sugar production. In its natural 

state is a poor adsorbent of organic compound such 

as sugar colorants and metal ion (Xia and Len, 

1999) as well as Blanco et al. (2000) stated that 

bagasse was found suitable resource for preparation 

of AC. Qureshi et al. (2008) investigated bagasse to 

make AC to be used in sugar industries for the 

removal of colorants from sugar liquor and for 

treatment of drinking water and industrial waste 

water. Samipa and Chaudhuri (2012) studied 
bagasse as a suitable resource for AC production. 

Recently, Mutah et al. (2013) investigated the best 

production conditions for making AC from sugar 

cane bagasse using steam activation, with the 

purpose of elimination of cadmium ions from water 

streams. 

Sugar beet pulp (SBP) is a by-product of 

extracting table sugar from sugar beet and it is an 

excellent source of digestible fibers while being 
relatively low in crude protein (approximately 8-

10%). Torres-Pérez et al. (2012) converted, at 

laboratory scale, (SBP) into activated carbons and 

they demonstrated that the production of AC, at lab-

scale, is feasible and leads to genuine activated 

carbons with different intrinsic properties. 

Molasses, in general, is the syrupy material left 

after the removal of sugar from the mother syrup of 

sugar cane or sugar beet juices during sugar 

production process (Meade and Chem, 1977). 

Therefore, Legrouri et al. (2005) prepared AC from 
sugar cane molasses by chemical activation with 

KOH at various temperatures and concluded that 

sugarcane molasses can be an excellent starting 

material to preparation of high porous carbons. 

Sugar cane dry trash (SCT), a residue in cane 

fields which is the dry brown leaves attached to the 

cane stalk, has been reported to have significant 

potential as a biomass fuel (Prabhakar et al., 2010). 

However, this potential fuel is wasted by burning it 

in open fields after harvesting producing harmful 

emissions of gases like N2O, CH4 and CO2 in 

addition to CO. 
The objective of this work was to analyze 

chemically and also investigate the suitability of 

various by-products of sugar cane crops, which are 

abundant in many regions of Egypt, to produce 
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various active carbons from different combinations 

of these starting sources. Moreover, to evaluate the 

absorption potency of produced experimental AC’s 

for removing colored dyes and also the toxic 

cadmium ions from their aqueous solutions. 

 

Materials and Methods 

 

Starting materials for active carbon preparation: 

1- Sugar cane trash (SCT) and sugarcane bagasse 

(SCB) were obtained after juice extraction using 

commercial 3-5 roll mills from local sugar cane 

juice pressing stores at Giza Governorate, Egypt. 

2- Sugar cane molasses (SCM) was obtained from 

Sugar Cane Factory (Abokorkas, Elmenia 

Governorate, Egypt). 

3- Sugar beet pulp (SBP) and sugar beet molasses 

(SBM) were obtained from Sugar Beet Factory 
(El-Hamoul Factory, Kafr El-Sheikh 

Governorate, Egypt). 

 

Materials for testing performance of experimental 

active carbon: 

1- Aqueous solutions of Methylene blue dye 

(C16H18ClN3S), the sorbate, used in the 

present study, are a monovalent cationic dye. 

In dye classification it is classified as C. I. 

Basic blue 9 and C. I. 52015. It has a 

molecular weight of 373.9. 
2- Aqueous solutions of cadmium ions ( Merck, 

Germany) in the form of 1M cadmium 

chloride (Cd Cl2.H2O solution.  

3- Phosphoric acid (Merck, Germany) was 

employed for treating the starting by products 

during processing of AC. 

 

Process of active carbon production and 

activation: 

a) Raw material preparation into different 

treatments: Sugar cane bagasse (SCB) and sugar 

beet pulp (SBP) were milled and sieved to 
produce fine powder, which maintained in 

polyethylene bags until used as a source of 

lignocelluloses materials. The different precursors 

for experimental AC´s were handled in the 

laboratory through mixing different combinations 

of them (with or without acid / binder addition) to 

prepare eventually 24 different treatments as 

follows: 

1. SCT alone (without acid treatment).  

2. SCT alone (with acid treatment). 

3. SCB alone (without acid treatment). 
4. SCB alone (with acid treatment). 

5. SBP alone (without acid treatment). 

6. SBP alone (with acid treatment). 

7. SCT, SCB and SBP were mixed in equal 

proportions without acid treatment to a mixture 

(Mix group). 

8. SCT, SCB and SBP were mixed in equal 

proportions with acid treatment. 

9. SCT was mixed with equal volume of SBM 

without acid treatment. 

10. SCT was mixed with equal volume of SBM with 

acid treatment. 

11. SCT was mixed with equal volume of SCM 

without acid treatment. 
12. SCT was mixed with equal volume of SCM with 

acid treatment. 

13. SCB was mixed with equal volume of SCM 

without acid treatment.  

14. SCB was mixed with equal volume of SCM with 

acid treatment.  

15. SCB was mixed with equal volume of SBM 

without acid treatment. 

16. SCB was mixed with equal volume of SBM with 

acid treatment. 

17. SBP was mixed with equal volume of SCM 

without acid treatment. 
18. SBP was mixed with equal volume of SCM with 

acid treatment. 

19. SBP was mixed with equal volume from SBM 

without acid treatment. 

20. SBP was mixed with equal volume from SBM 

with acid treatment. 

21. SCB, SBP, SCT and SBM were mixed equally 

to make a mixture (Mix group) without acid 

treatment. 

22. SCB, SBP, SCT and SBM were mixed equally 

to make a mixture with acid treatment. 
23. SCB, SBP, SCT and SCM were mixed equally 

to make a mixture without acid treatment. 

24. SCB, SBP, SCT and SCM were mixed equally 

to make a mixture with acid treatment. 

 

b) Activation steps: 

 1) Chemical impregnation of raw materials: Two 

main chemical impregnation processes were 

applied to form two main groups of the 24 

pretreated experimental treatments as follows :a) 

Impregnation with acid, and b) Impregnation 

without acid (with only distilled water).  
In the first group (12 treatments), phosphoric acid 

(50% v/v) acid solution was used to impregnate 

them through soaking for 24 hr. To group No.1 

of treatment combination, about 150 cm3 

phosphoric acid of pre adjusted concentration 

was added. This amount of acid was found to be 

sufficient to cover the whole mass and to give a 

paste of soft consistency. However, to group 

No.2, the impregnation process was carried with 

distilled water. 

(2) Carbonization: All the impregnated samples 
from the both groups of by-products 

combinations were left overnight at then 

admitted into a tubular electric furnace. AC 

carbonization was performed at 400oC for 4 hr. 

 (3) Washing step: The obtained granular carbonized 

mass was left to cool, and washed thoroughly 

with hot distilled water to about neutrality (using 

litmus paper ).The presence of phosphate was 
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recognized in the acid treated samples by the 

white precipitate of Pb3(PO4)2.  

(4) Final step: AC´s were dried at 120oC in an air 

oven and stored in polyethylene bags for 

subsequent characterization and adsorption 

studies. 

 

Proximate chemical composition: 
Moisture, crude proteins, ether extract, crude 

fibers and ash contents were determined according to 

the method described by A.O.A.C. (2005). 

 

Chemical analysis of available and non-available 

carbohydrates: 
Total carbohydrates were determined according 

to the method described by Dubois et al. (1956). 

Reducing and non-reducing sugars contents were 

determined according to the method described by 
A.O.A.C. (2005). The determination of fiber 

fractions (cellulose, hemicelluloses and lignin) in 

dried sugar beet pulp, sugar cane bagasse and cane 

trash was accomplished according to Georging and 

Van Soest (1975) where samples were analyzed to 

acid detergent fiber fraction (ADF) neutral detergent 

fiber fraction (NDF) and acid detergent lignin 

(ADL). Cellulose (weigh loss of ADF upon 

extraction with 72% H2SO4) and hemicelluloses were 

calculated as follows: 

Hemicelluloses= NDF – ADF. While, Cellulose = 
ADF – ADL. 

 

Determination of minerals: 

a) Determination of silica in sugar crops by-

products: Silica were determined by the titration 

method used with samples of agricultural raw 

material wastes according to the method of AOAC( 

1990) with some modifications as follows: The 

washed by-product materials were moistened with 3 

ml of H2SO4(2N), and then about 5 ml of 48 %high 

fiber is added slowly. The liquid is evaporated on a 

sand bath on the electric hot plate until the crucible 
contents were almost dry and SO3 begins to be 

evaluated. The crucible is cooled, 1 to 2 ml more 

higher fiber is added and the crucible is rotated in an 

inclined position so as to dissolve any SiO2 that may 

be stuck to the sides. The acid was evaporated to 

complete dryness on the sand bath then the 

uncovered crucible, in an inclined position, was 

gradually heated with a flame. The heating is 

finished with a fairly strong flame of a maker 

bummer for a few minutes. The crucible and contents 

were weighed, and this weight was subtracted from 
the previous weight to get the loss in weight of pure 

SiO2. 

b) Determination of minerals in sugar crops by-

products: Sodium, calcium, potassium and iron 

were determined all sugar crops byproducts 

using flame photometer method according to the 

method of AOAC ( 1990). 

c) Determination of minerals in aqueous 

solutions: Cadmium contents in the aqueous 

solution were determined using the flame system 

of the atomic absorption spectrophotometry 

(AAS) method described by Association of 

Official Analytical Chemists methods (AOAC, 

1990). 

 

Statistical analysis: 

 

Statistical analysis was applied to some data. 

Data were treated as data for complete randomization 

design. Least significant difference (L.S.D.) was 

calculated at 0.05 level of significance. These 

analyses were according to Snedecor and Cochran 

(1980). 

 

Results and Discussion 

 

Proximate Chemical composition of raw 

materials: 

Data in Table (1) revealed that moisture content 

averaged was 9.21% for the three sugar cane by-

products vs. 7.96 % in the two sugar beet by-

products. The highest moisture content (10.09%)  

was signaled in  sugar cane molasses and  also in 

sugar beet molasses (10.06%) ,while dry sugar beet 

pulp had the lowest moisture content (5.87%), over 

all other values for sugar crops by-products It is 
interesting to note that moisture content can be used 

for indirect calculation of fiber content in sugar cane 

(Anwar, 2010).  

Crude protein content in dry SBP was found 

high and amounted to 10.70%, while SCB, sugar 

cane molasses and SCT reached to 5.08, 3.04 and 

5.79%, respectively, on dry matter basis. 

 Dry SBP had the highest ash content (9.09%) 

compared to other sugar by-products which 

contained 2.58, 6.35 and 3.30% with SCB, sugar 

cane molasses and SCT on dry basis, respectively. 

Moreover, SCT gave the highest ether extract 
(1.17%), while dry SBP recorded the lowest value 

(0.38%) on dry basis. Molasses from both sugar 

crops by-products were found free of ether extract.  

Total carbohydrates were found the principal 

component is all the tested by- products. The highest 

total carbohydrates value was signaled by SCB 

(91.95%) while the lowest value was recorded by dry 

SBP (79.83%) on dry matter basis. 

Comparing the obtained data for proximate 

chemical composition of sugar crops by-products 

with literature data revealed that comparable results 
were attained by Youssif (1996) who showed that 

dried SBP and SCB contained crude protein 9.86, 

3.83%, ash 4.88, 2.02% and ether extract 1.42, 

3.53%. In agreement to the found data, Andrei et al. 

(2012) reported that SBP content showed comparable 

range of values in protein (10.4-11.20%) and ash 

(3.40-3.90%). Moreover, in agreement to the found 

data, Beshai (2001) cleared that dried SCB products 
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were poor in crude protein (3.4%). In addition, 

Curtin (1983) demonstrated that, normally, molasses 

contains about 46% total sugars, 3.0% crude proteins 

and 0.0% fat. 

 

Available carbohydrate components:  
On dry matter basis, both SCM and SBM 

signaled highest reducing sugars (43.50 and 42.24%, 

respectively). Lower values were found in SCT 

(2.64%) and SCB (1.40%), while dry SBP recorded 

the lowest value (1.40%). Similarly, non-reducing 

sugars in sugar beet molasses and sugar cane 

molasses (27.31 and 25.51%, respectively) were of 

higher values compared to dry beet pulp (3.71%) and 

SCB (3.48%). SCT had the lowest content 

(1.69%).Total sugars also showed the same trend that 

molasses from both sugar crops exhibited higher 

content(70.99-71.39%) than the other by-products 
which exhibited comparable low content (4.41-

5.31%).On the other hand the determined total 

carbohydrates data showed that they comprised the 

first major content with all by-products tested 

(79.83–91.8%) (Tables 2 & 3). 

In agreement to the obtained data, Kühnel et al. 

(2011) reported that dry SBP consisted of 68% up to 

75% of carbohydrates (dry matter). However, sugar 

cane and sugar beet molasses content was reported to 

be not less than 48% of total sugars as stated by 

A.A.F.C.O. (2008). 
The found values for SBP compared well with 

those of Allam (1993) who indicated values of 

3.71% for non reducing sugar and 0.63% for 
reducing sugar. However, Youssif (1996) reported 

different values for dried SBP and SCB (reducing 

sugars 3.95, 1.05% and non reducing sugar 12.36, 

4.64%, respectively). Furthermore, values for 

reducing and non-reducing sugars in molasses found 

the present study were lower than those signaled by 

Abdel-Aziz et al. (2012) who reported a value for 

reducing sugars of 22.00%, but non-reducing sugars 

(sucrose) value was 25.50%.  

In contrast to the found data for molasses, lower 

total sugars (46%) were reported by Curtin (1983). 

Similarly, Dumbrepatil et al. (2008) reported that 
molasses contained sucrose (31%), glucose (9.5%), 

fructose (10%) and nitrogen (0.95%). Moreover, 

Mariam et al. (2009) found that molasses contained 

only 45-60% total sugars. 

It is interesting to note that Sangkharak et al. 

(2011) found that the high reducing sugars 

concentration at 4.5 g/L was obtained from SCT at 

an amount of 30 g leaf waste/L.  

 

Table 1. Proximate chemical composition of sugar cane and sugar beet by-products used as starting materials 

for experimental active carbon production.* 

 

Starting 
by-products 

 

 
Moisture  

% 

Ash 

% 

Crude proteins 

 % 

Ether extract 

(%) 

Total carbohydrates 

(%) ** 

On 
wet 

basis 

On 
dry 

basis 

On 
wet 

basis 

On 
dry 

basis 

On 
wet 

basis 

On 
dry 

basis 

On wet 
basis 

On dry 
basis 

Sugar cane trash 8.69 2.10 2.30 5.29 5.79 1.07 1.17 82.85 90.73 

Sugar cane bagasse 8.85 2.35 2.58 4.63 5.08 0.69 0.76 83.98 91.59 

Dry sugar beet pulp 5.87 8.56 9.09 10.07 10.70 0.36 0.38 75.14 79.03 

Sugar cane 

molasses 
10.09 5.71 6.35 2.73 3.04 0.00 0.00 81.47 90.61 

Sugar beet molasses 10.06 6.46 7.18 3.74 4.16 0.00 0.00 80.74 88.66 

* Results are presented as average value for triplicate determinations. 
 **Calculated by difference. 

 

Table 2. Chemical characterization of carbohydrate components of sugar cane and sugar beet by-products (on 

wet basis)*.  

Starting by-products Sugars (%) Non available carbohydrates (%) 
Total 

carbohydrates 
R.S. 

** 

NRS.  

*** 

Total 

Sugars 

Cellulose Hemi- 

cellulose 

Lignin Total 

fibers 

Sugar cane trash 2.41 1.62 4.03 30.31 19.35 7.13 56.79 82.85 

Sugar cane bagasse 1.28 3.15 4.62 31.51 17.93 14.90 6434 83.48 

Dry sugar beet pulp 1.32 3.68 5.00 30.83 18.88 1.81 51.52 75.14 

 Sugar cane molasses 39.11 25.08 64.19 -- -- -- -- 81.47 

Sugar beet molasses 37.99 25.86 63.85 -- -- -- -- 80.74 

* Results are presented as average value for triplicate determinations. 
** R.S. = reducing sugar, ***  NRS.= non reducing sugars.  
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Non-available carbohydrate components:  

Data in Table (3) indicated that cellulose was 

the most dominant component in the tested sugar by-

products, where it comprised 34.57, 33.19 and 

32.75% in SCB, SCT and dry SBP on dry basis, 

respectively. On the other hand, SCT contained the 
high hemicelluloses content (21.19%) which seemed 

not to differ than that found in dry beet pulp 

(20.06%) and sugar cane bagasse (19.67%). 

Furthermore, lignin, which is known to be the 

lowest value in cell wall constituent component, 

constituted about 1.92 and 16.35% for dry SBP and 

SCB on dry basis, respectively. However, lignin 

content of SCT was found to be in-between those 

values. It is well known that the presence of lignin in 

the cell wall has an important function in supporting 

and hardness of plant cells beside its vital role in 

cane and sorghum stem erection (Ahmed et al., 

2000). On the other hand, the reduction in lignin 

content of dry SBP is excepted since it is obtained 

from beet root and no stem is present. 

Other carbohydrate residue, which was not 

determined practically but calculated by difference, 

fluctuated between 16.39% for SCB and 24.32% for 

SCT, while the other two by-products (molasses and 

dry SBP) were in-between those limits. These results 

are in agreement with those recorded by Alian et al. 

(1987). 

In agreement to the obtained data for non-

available carbohydrates in SCB, Gaonkar and 

Kulkarni (1969) found that alpha cellulose content 

in bagasse was 35%. However, higher values were 
reported by Alian et al. (1987) who noticed that 

depithed bagasse and bagasse pith contained alpha 

cellulose 49.75% and 48.63%; hemicelluloses 26.11 

and 28.8%; lignin 17.88 and 22.68%, and wax 3.00 

and 3.26%, respectively. Both of Aiello et al. (1996) 

and Garcia-perez et al. (2002) indicated similar 

values for cellulose (33.3 and 35.8 %, respectively).  

Rezende et al. (2011) reported also comparable 

values that untreated bagasse had 35% cellulose, 

25% hemicelluloses and 22% lignin, on a dry weight 

basis. In agreement to the obtained data, Masarin et 

al. (2011) estimated the chemical composition of 
SCB samples, obtained from experimental sugar cane 

hybrids as ranked by their lignin content, and 

reported that the average values were for lignin 

16.8±0.1% and hemicelluloses 27.3±0.3%. Garcia-

Perez et al. (2002) and Sun et al. (2004) reported 

comparable values for lignin (18.1 and 6.15%, 

respectively) in bagasse. 

 

Table 3. Chemical characterization of carbohydrate components of sugar cane and sugar beet by-products (on 

dry basis)*. 

Starting by-products Sugars (%) Non available carbohydrates (%) 
Total 

carbohydrates 
R.S. 

** 

NRS. 

*** 

Total 

Sugars 

Cellulose Hemi- 

cellulose 

Lignin Total 

fibers 

Sugar cane trash 2.64 1.69 4.41 33.19 21.19 7.81 62.19 90.73 
Sugar cane bagasse 1.40 3.48 5.07 34.57 19.67 16.35 70.59 91.59 

Dry sugar beet pulp 1.40 3.71 5.31 32.75 20.06 1.93 54.73 79.83 

 Sugar cane molasses 43.50 25.51 71.39 -- -- -- -- 90.61 

Sugar beet molasses 42.24 27.31 70.99 -- -- -- -- 88.66 

  * Results are presented as average value for triplicate determinations. 
** R.S. = reducing sugar, *** NRS. = non reducing sugars.  

 

 

Table 4. Some minerals  contents in sugar cane and sugar beet by products. 

 

Starting by-products 

 Minerals (g /100 g) Fe 

(mg/100 g) Silica Na K Ca 

On 

wet 

basis 

On 

dry 

basis 

On 

wet 

basis 

On 

dry 

basis 

On 

wet 

basis 

On 

dry 

basis 

On 

wet 

basis 

On dry 

basis 

On 

wet 

basis 

On dry 

basis 

Sugar cane trash 0.49 0.54 0.43 0.47 0.41 0.45 0.43 0.47 0.12 0.13 

Sugar cane bagasse 0.61 0.67 0.46 0.50 0.38 0.42 0.38 0,42 0.13 0.14 

Dry sugar beet pulp 0.65 0.69 0.38 0.40 0.51 0.54 1.18 1.25 0.35 0.37 

 Sugar Cane 

molasses 

0.00 0.00 0.28 0.31 2.64 2.94 0.84 0.93 0.64 0.71 

Sugar beet molasses 0.00 0.00 0.97 1.08 4.56 5.07 0.50 0.56 0.30 0.32 
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In contrast, higher values than those found in 

the present study for SCB were reported by Irfan et 

al. (2011) who indicated that cellulose (40%) lignin 

(23%)were the main component of the total crude 

fibers in bagasse. Similarly, Varhegyi and Antal 

(1998) found similar higher values (cellulose of 40% 
and lignin of 20%). Moreover, cellulose content was 

found to be also higher by Xu et al. (2006) of 43.6 

%. 

In agreement to the obtained data, Kirby et al. 

(2006) indicated that sugar beet pulp was found to be 

rich in cellulose (22-30%), hemicelluloses (22-30%) 

and pectin (24-32%), but low in lignin content (1-

3%). Michel et al. (1988) revealed that dried and 

washed dry SBP with ethanol 95% contained 26-32% 

hemicelluloses, 22-24% cellulose. In addition, 

Andrei et al. (2012) reported comparable values for 

dry SBP content in cellulose (22-30%), 
hemicelluloses (24-32%), and lignin (3-7%). The 

obtained results for lignin content are in agreement, 

with those of Michel et al. (1988) who reported 

comparable values for lignin (1-2%) in SBP and also 

with those of Ahmed et al. (2000) and Dewraj 

(2004). 
Higher values than those found for dry SBP in 

the present study were signaled by Allam (1993) 

who mentioned that, SBP contained cellulose 

36.42% hemicelluloses 33.22%. In the same trend, 

Youssif (1996) showed that dried SBP and SCB 
contained 46.12 and 59.11% cellulose, respectively, 

as well as 2.55% and from 21 to 30% lignin, 

respectively. She concluded that SCB and SBP could 

be considered as cellulose rich sources. 

It should be mentioned that, higher values 

than those found for sugar cane trash in the present 

study were signaled by Sangkharak et al. (2011) 

who studied the sugar cane leaf waste ( trash) and 

found that it comprised of cellulose (48.9%±7.6), 

holocelluloses (55.7%±1.0) and lignin (44.3%±0.6). 

Mineral content of raw materials: 

As illustrated in Table (4), silica showed high 
content, on wet and oven-dry basis, in both dry SBP 

(0.65 and 0.69%, respectively) and SCB (0.61 and 

0.67%, respectively), while SCT had somewhat 

lower values (0.49 and 0.54%, 

respectively).Molasses from both sugar crops by-

products were found free of silica. 

Sodium had the highest content, on wet basis 

and oven-dry basis, in sugar beet molasses (0.97 and 

1.08%, respectively), but sugar cane molasses 

showed the lowest values (0.28 and 0.31%, 

respectively). Comparable intermediate Na contents 
were found in sugar cane bagasse (0.46-0.50%), 

sugar cane trash (0.43-0.47%) and dry beet pulp 

(0.38-0.40%), respectively. 

Potassium had the highest value, on wet basis 

and oven dry basis, in sugar beet molasses (4.56and 

5.07%, respectively), but sugar cane molasses which 

showed lower value (2.64 and 2.94%, respectively) 

than sugar beet molasses. In contrast, the other by-

products showed much lower content, but nearly 

comparable K values, with dry SBP (0.51 and 0.54%, 

respectively), SCT (0.41 and 0.45%, respectively) 

and SCB (0.38 and 0.42%, respectively). 

Calcium exhibited the highest content, on as is 

basis and oven dry basis, with dry SBP (1.18 and 
1.25%, respectively). In contrast, lower values than 

that found in dry SBP were showed with sugar cane 

molasses (0.84 and 0.93%, respectively), sugar beet 

molasses (0.50 and0.56%, respectively), SCT (0.43 

and 0.47%) and SCB (0.38 and 0.42%, respectively).  

Iron showed the highest content with molasses, 

on as is basis and oven dry basis, but sugar cane 

molasses had higher value (0.64 and 0.71%, 

respectively) than sugar beet molasses (0.297 and 

0.330%, respectively). Dry SBP showed lower 

content (0.35 and 0.37%, respectively) than sugar 

cane molasses, but comparable content to that for 
sugar beet molasses. The lowest values for Fe were 

found in SCB (0.13 and 0.14%, respectively) and 

SCT (0.12 and 0.13%, respectively).  

In general, both sugar cane molasses and dry 

beet pulp were characterized by having higher 

content in silica. Dry SBP was characterized by 

having higher content in calcium. Sugar beet 

molasses contained the highest content in k and Na, 

while sugar cane molasses contained highest content 

in iron. The reason for such observation could be that 

molasses is a black strap which came from juice 
concentration process by heating treatments which 

would results in increasing minerals ratio in 

molasses. Molasses did not contain any amount of 

silica, an observation which could explain their safe 

use as human food.  

 In accordance to results in the present study, 

molasses were reported to be rich in mineral and also 

vitamins (Singh et al., 2013). However, Abdel-Aziz 

et al. (2012) found higher values (in g/100 g) for 

potassium (0.201) and calcium (0.0115) and for iron 

(0.780), but comparable value for sodium (0.986). 

Comparing results for dry SBP obtained in the 
present study with literature revealed somewhat 

compatibility. Majewsk and Krupinski (1979) 

reported comparable values for Ca (0.1079 g/100 g) 

and Fe (0.070-0.180 mg/100 g) (on dry matter basis). 

Similarly, Saif (1991) found comparable results for 

potassium (1.4%), but higher sodium (1%). In 

agreement to the obtained results, Arosemena et al. 

(1995) found that SBP contained calcium of 1.14%. 

In the same trend, Osman (1997) noticed that 

potassium content in sugar beet roots was 1.8%. 

Moreover, Fadel (2000) reported comparable values 
for beet pulp, with regard to sodium (0.46%) and 

potassium (0.46%), but lower values calcium 

(0.47%). In addition, Hagstrom (2008) reported that 

beet pulp was relatively high in calcium and low 

phosphorus content. 

In agreement to the found data for bagasse, 

Moda et al. (2005) reported comparable values in 

sugarcane bagasse for sodium (0.50 g/100 g), but 
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higher for calcium 0.654 (g/100 g) and iron (0.096 

mg/100 g), in dry matter basis. In the same trend, 

Dias et al. (2007) indicated higher value for calcium 

(0.9%) in cane bagasse. However, Dewraj (2004) 

reported lower value for potassium (0.2163 g/100 g) 

than that found in the present study. 
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.   تقييم الكربون المنشط المنتج من مخمفات المحاصيل السكرية
 .التركيب الكيميائى لممواد الخام األوليه: أوال

 
* محمود حسن  محمد* - مصطفى محمد سميمان االغرابمى* -  حسن نور الدين حافظ

 **انور حامد ساسى** - سمير يعقوب بشيت
 

. جامعة بنها- كمية الزراعة بمشتهر - قسم عموم األغذية * 
. الجيزة– مركز البحوث الزراعية – معهد بحوث المحاصيل السكرية ** 

  
سفير اوراق – باجاس قصب السكر )فى محاولة النتاج  بعض انواع الفحم المنشط فى مصر من مخمفات المحاصيل السكرية المختمفة 

أظهر التحميل الكيماوى أن  لب بنجر السكر  يحتوى عمى اعمى نسبة من .  (لب بنجر السكر والموالس– موالس سكر القصب – قصب السكر 
احتوى باجاس قصب السكر عمى أعمى محتوى من . وأعطى سفير أوراق قصب السكر أعمى  نسبة من المستخمص االيثيرى . الرماد والبروتين الخام 

. كان الموالس االعمى فى محتوى السكريات المختزلة والغير مختزلة بينما احتوت المخمفات االخرى عمى أقل نسبة. الكربوهيدرات الكمية واأللياف الخام
لب بنجر السكر المجفف األعمى فى كان بينما . عمى التوالى% 32.76 و 34.57كانت نسبة كل من السميموز فى مخمفات المحاصيل السكرية 

 خمطة من المواد الخام االولية فى المعمل وتم عمل 24تم إعداد .  محتوى الكالسيوم بينما كان الموالس األعمى فى المحتوى من البوتاسيوم والصوديوم
 .عممية كربنة وتنشيط باستخدام عمميات تنشيط فيزيائىة وكيميائة مختمفة النتاج كربون منشط تجريبى

 


