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A process for the production of herbal cough syrup (Leased out). Accepted for leasing out
vide letter No. Sec/R&D Div./62-706/2008/1556 dt. 13.10.2009.

A process for the production of karamcha sauce. Accepted for leasing out vide letter No.
Sec/R&D Div./62-707/2008/1555 dt. 13.10.2009.

A process for the production of aloe vera vanishing cream (Leased out). Accepted for leasing
out vide letter No. Sec/R&D Div./62-743/2009/443 dt. 24.01.2010.

A process for the production of shatamuli powder derink (Leased out). Accepted for leasing
out vide letter No. Sec/R&D Div./62-767/2008/1161 dt. 1.03.2010.

A process for the production of high quality printing ink (red). Accepted for leasing out vide
letter No. 39.373.037.01.00.003.2010/4445 dt. 19.08.2010.

A process for the production of super paper adhesive. Accepted for leasing out vide letter No.
39.373.037.01.00.004.2010.5505 dt. 25.10.2010.

A process for the production of herbal burning soothing agent. Accepted for leasing out vide
letter No. Sec/R&D Div./62-652/2008/8038 dt. 12.12.2010.

A process for the production of super wood adhesive (Leased out). Accepted for leasing out
vide letter No. 39.373.037.01.00.00.007.2010.721 dt. 7.2.2011.

A process for the production of printing roller wash. Accepted for leasing out vide letter No.
39.373.037.01.00.048.2010.724 dt. 7.2.2011.

A process for the production of photographic film developer. Accepted for leasing out vide
letter No. 39.373.037.01.00.001.2010.2568 dt. 2.6.2011.

A process for the production of photographic film fixer. Accepted for leasing out vide letter No.
39.373.037.01.00.002.2010.2570 dt. 2.6.2011.

A process for the production of bitter gourd capsule. Accepted for leasing out vide letter No.
39.373.037.01.00.064.2010.996 dt. 25.8.2011.

Preparation of chitosan-charcoal bio-composite for chromium removal. Accepted for leasing
out vide letter No. 39.373.037.01.00.131.2011.768 dt. 13.10.2011.

Production of tamarind kernel based textile sizing agent for jute and cotton yarns. Accepted for
leasing out vide letter No. 39.373.037.01.00.130.2011.769 dt. 13.10.2011.

Production of tamarind kernel powder (TKP) and its aqueous solution. Accepted for leasing out
vide letter No. 39.373.037.01.00.129.2011.770 dt. 13.10.2011.

Production of aloe gel. Accepted for leasing out vide letter No. 39.373.037.01.00.116.2011.236
dt. 8.1.2012.

Production of herbal hand wash. Accepted for leasing out vide letter No.
39.373.037.01.00.167.2012.289 dt. 2.6.2013.

Production of pectin from ripe mango peels. Accepted for leasing out vide letter No.
39.373.037.01.00.00.218.2013.332 dt. 18.5.2015.

Production of starch from ripe mango seeds. Accepted for leasing out vide letter No.
39.373.037.01.00.00.217.2013.331 dt. 18.5.2015.
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145. Production of high protein content atta. Accepted for leasing out vide letter No.
39.373.037.04.00.00.251.2014.125 dt. 2.7.2015.

146. A process for the production of oil from kernel of ripe mango. Accepted for leasing out vide
letter No. 39.373.037.01.00.269.2015.222 dt. 19.1.2016

Patent:

147. A process for the production of animal feed from sugarcane bagasse. A patent right has been
guaranteed, No. 1002677 dt. 28.07.96.

148. A process for the production of radish chips. A patent right has been guaranteed, No. 1002732
dt. 13.04.97.

149. A process for the production of dewaxed shellac-molasses modified resin. A patent right has
been guaranteed, No. 1003686 dt. 4.1. 2003.

150. A process for the production of lac-oil modified product. A patent right has been guaranteed,
No. 1003688 dt. 5.1.2003.

151. A process for the production of hydrolysed lac-molasses modified resin. A patent right has been
guaranteed, No. 1003756 dt. 27.3.2003.

152. A process for the production of vitamin enriched sweet potato flours. A patent right has been
guaranteed, No. 1004100 dt. 28.10.2004 (Patent Application No. 162/2003).

153. A process for the production of sweet potato chips. A patent right has been guaranteed, No.
1004108 dt. 6.11.2004 (Patent Application No. 161/2003).

154. A process for the production of sweet potato starch. A patent right has been guaranteed, No.
1004118 dt. 30.10.2004 (Patent Application No. 158/2003).

155. A process for the production of new synthetic yellow dye. A patent right has been guaranteed,
No. 1004101 dt. 28.10.2004 (Patent Application No. 196/2003).

156. A process for the production of light brown shade on silk fabric and yarn with catechu. A patent
right has been guaranteed, No. 1004107 dt. 4.11.2004 (Patent Application No. 197/2003).

157. A process for the production of deep brown shade on silk fabric and yarn with khair. A patent
right has been guaranteed, No. 1004102 dt. 28.10.2004 (Patent Application No. 198/2003).

158. A process for the production of drawing ink from shellac. A patent right has been guaranteed,
No. 1004245 dt. 24.5.2005 (Patent Application No. 199/2003).

159. A process for the production of stencil ink . A patent right has been guaranteed, No. 1004123
dt. 9.12.2004 (Patent Application No. 202/2003).

160. A process for the production of insulating adhesive for cotton tape. A patent right has been
guaranteed, No. 1004246 dt. 24.5.2005 (Patent Application No. 201/2003).

161. A process for the production of printing ink (black). A patent right has been guaranteed, No.
1004103 dt. 28.10.2004 (Patent Application No. 200/2003).
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162. A process for the production of pitraj seed oil as a liniment in rheumatism. A patent right has
been guaranteed, No. 1004403 dt. 3.8.2006 (Patent Application No. 36/2005).

163. A process for the production of sinus and nasal obstruct curative agent. A patent right has been
guaranteed, No. 1004404 dt. 3.8.2006 (Patent Application No. 38/2005).

164. A process for the production of gastrointestinal hyperacidity ulceration curative agent. A patent
right has been guaranteed, No. 1004437 dt. 5.10.2006 (Patent Application No. 40/2005).

165. A process for the production of vitamin enriched medicated amrha jelly. A patent right has been
guaranteed, No. 1004464 dt. 26.11.2006 (Patent Application No. 57/2005).

166. A process for the production of palm powder. A patent right has been guaranteed, No. 1004768
dt. 11.8.2008 (Patent Application No. 262/2006).

167. A process for the production of aloe vera powder. A patent right has been guaranteed, No.
1004785 dt. 14.9.2008 (Patent Application No. 40/2007).

168. A process for the production of cracked heel cream. A patent right has been guaranteed, No.
1004784 dt. 14.9.2008 (Patent Application No. 30/2007).

169. A process for the production of nutritious palm cake. A patent right has been guaranteed, No.
1004829 dt. 30.11.2008 (Patent Application No. 136/2008).

170. A process for the production of nutritious palm bread. A patent right has been guaranteed, No.
1004830 dt. 30.11.2008 (Patent Application No. 138/2008).

171. A process for the production of aloe lemon drink. A patent right has been guaranteed, No.
1004905 dt. 8.4.2009 (Patent Application No. 276/2008).

172. A process for the production of herbal aloe shampoo. A patent right has been guaranteed, No.
1004897 dt. 22.3.2009 (Patent Application No. 282/2008).

173. A process for the production of high quality ball point pen black ink. A patent right has been
guaranteed, No. 1004950 dt. 12.9.2009 (Patent Application No. 70/2009).

174. A process for the production of aloe toothpaste. A patent right has been guaranteed, No.
1004963 dt. 22.10.2009 (Patent Application No. 28/2009).

175. A process for the production of kalomegh syryp. A patent right has been guaranteed, No.
1004965 dt. 22.10.2009 (Patent Application No. 44/2009).

176. A process for the production of musabbar from aloe vera. A patent right has been guaranteed,
No. 1004964 dt. 22.10.2009 (Patent Application No. 42/2009).

177. A process for the production of vitamin enriched karamcha squash. A patent right has been
guaranteed, No. 1004961 dt. 22.10.2009 (Patent Application No. 139/2008).

178. A process for the production of cabbage chutney. A patent right has been guaranteed, No.
1004962 dt. 22.10.2009 (Patent Application No. 141/2008).

179. A process for the production of high longevity candle. A patent right has been guaranteed, No.
1005011 dt. 13.1.2010 (Patent Application No. 238/2009).

180. A process for the production of condensed palm pulp. A patent right has been guaranteed, No.
1005010 dt. 13.1.2010 (Patent Application No. 236/2009).

181. A process for the production of delicious jelly from karamcha fruits. A patent right has been
guaranteed, No. 1005037 dt. 21.3.2010 (Patent Application No. 277/2008).

182. A process for the extraction of Pongamia pinnata seed oil. A patent right has been guaranteed,
No. 1005039 dt. 28.3.2010 (Patent Application No. 41/2009).
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183. A process for the production of gulancha starch. A patent right has been guaranteed, No.
1005053 dt. 24.6.2010 (Patent Application No. 187/2009).

184. A process for the production of instant Emblica officinalis (Amloki) powder drink. A patent
right has been guaranteed, No. 1005092 dt. 28.12.2010 (Patent Application No. 237/2009).

185. A process for the production of printing roller wash. A patent right has been guaranteed, No.
1005205 dt. 5.3.2012 (Patent Application No. 241/2010).
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I have thirteen international and one national scientific paper.
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journal of food properties. 2015 (ACCEPTED AND PUBLISH IN ONLINE)
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measure. International journal of food properties. 19: 911-928,. 2016.
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of Scientific and Industrial Research. 45(3), 249-254, 2010.

Farhana Muznebin, Hamida Khanum, Zaibun Nessa and Dipa Islam, Endoparasitic
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Bangladesh journal of Scientific and Industrial Research. 44(1), 109-116, 20009.
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hicus). Nepal journal of MedicalSciences. Vol.01, Number: 02, July December 2012.
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Abstract

A powerful non-destructive testing (NDT) technique is adopted to study the quality of RHA brick-1
and RHA brick-2. In that case, rice husk ash has been utilized for the preparation of bricks in full
replacement of clay. In these studies, homogeneity of elemental distribution, water absorption
and size and shape of the pores have been observed. From the studies, it was observed that ele-
mental distribution is very good at various level, large number of porosity is presented with little
bit size, initial rate of absorption (IRA) due to first five minutes immersion of water is higher
compared to other immersion time (>5 minute), incremental water intrusion area increases very
slowly with the increasing immersion time and the water absorption for RHA brick-2 becomes sa-
turated very early than that of the RHA brick-1.

Keywords
Neutron Radiography, RHA, IRA and Water Absorption Behavior

1. Introduction

Rice husks are the hard protecting covenngs of grams to protect nice at the npenng penod. A large mumber of
ashes 1s produced at the buming time whach 1s used as a waste and pollute environment and it 1s also a great en-
vironment threat cansing damage to land and stored/dumped area. On average 20% of the nce paddy is husk,
giving an annual total preduction of 120 million tones [1]. Because of its low demsity, it 1s very difficult to
transfer from one place to another place for cleaning residential area. Carbon which is produced due to burning
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of the hush, is one of the greatest threats to the environment. From this point of view, it is necessary to proper
manage the rise husk as a socio economic use. The ash itself (87 - 97)% 15 silica [2], highly porous and light
weight, with a very high external surface area. Vanous factors which influence ash properties are incinerating
conditions (temperature and duration), rate of heating, buming technique. crop vanety and fertilizer used [3].
Apart from its use as a fuel in power plant, formatien of produced carbon [4], a source of silica and silicon
compounds [5] [§] and also for intemal decorative bricks (which is quite newly vision).

The neutron radiography methed/technigque is a simple process of exposing some objects to an X-ray, gam-
ma-ray, neutron beam and some other types of radiation and then attennated out gomg beam from the object is
passing through a special type of photographic film to form mmages of the objects on the radiographic film or
detector. This method is also used for different research purpoeses such as study of water absorption and internal
defects in jute reinforced biopol composite [7]; intemal structure, intemal defects in automated machine made
environmentally friendly brick and conventionally made brick samples [8]-[10], different ceramic samples [11],
different tiles [12], different building materials [13]; internal defects in electronic components [14]; water uptake
and internal defects of jute reinforced polymer composite [15]; water absorption behavior i biopol and jute
reinforced biopol composite [16] ete. It is a techmigue of making a picture of the internal details of the test object.
Because of high penetrating power of nentron beam, neutron radiography technigue is the best to measure any
homogeneity, intemal voids, cracks in the sample than the X-ray and gamma ray radiography. In this paper we
have analysis the intenal homogeneity, voids, cracks and water uptake behavior and uses of rice husk ash (FHA)
brick, and also attempt has been made to collect data and information from vanous research work related to
FHA using neutron radiography method.

2. Experimental Details

2.1, Sample Preparation

Fice hmsk ash is obtained by buming rice husk. Firstly rice husk ash is collected from the local rice production
mdustry. After that nece husk ash and gum/one type of resin mixed together with optimum proportion of water.
This mixer 15 inserted mto water for a day to make solution. The next day to make sand-gum-husk ash-water so-
Iution a certain proportion of sand is mixed with this selution and stir homegeneously. Now, this solution stores
into the same container for another one day. Now transfer and store this solution into respective mold and press
by the weight of 10 ton. Now put out from the mold and dry another 28 days into normal ambient temperature or
in an open air and obtained special type of nee lmsk ash (RHA) brnicks. The elemental ratio of gum: water: hnsk
ash: sand into the RHA brick 15 1:3:2:110.

2.2. Loading Converter Foil and Film in to the NR-Cassette

A thin converter (gadolimnm metal foil of 25 pm thickness) was placed at close contact with the emulsion sur-
face of the X-ray industrial film The loading of the X-ray industrial film (Agfa stucturix D.DW) into the NE.
cassette (12 cm > 24 cm) is a simple procedure [17] which requires a darkroom.

2.3. Placing of Sample and the NR-Cassette in the Experimental Facility

The FHA brick is placed in close contact with the NE. eassette (shown in Figure 1) on the sample holder table.
The NE. cassette 1s placed on the cassette holder table.

2.4, Determination of Exposure Time

Exposure means passing of neutron beam through a sample and holding it onto a special film (Structuriz,
D4DW mdustral film) in order to create a latent internal image of an object in the enmlsion layers of that film.
Exposure time differs for different samples, depending on the imtensity of the neutron beam, neufron
cross-section, density and thickness of the sample. The optimum exposure time of the dry BHA brick was de-
termined by taking a series of newtron radiographs with different expesure time, while the reactor was operated
at constant power 2.4 MW. In the present expenment the optimum exposure time is found 08 mimates for each
FHA bricks. The samples were then iradiated for that optimum exposure time to obtain goed neutron radio-

graphic images of each BHA bricks one by one.
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NE Cassette
Sample

Converter foal

/
Incident neutron beam. :;: HE Film
—_—
—
—
/
Transmutted neuwiron beam

Fizure 1. Dhagram of showing neutron beam divection, placmg of sample,
MHE film and converter foul mn=ide the MR cassette.

2.5. Immersion Procedure of the RHA Brick Sample

The PHA brick is placed in a plastic pan and a constant 1.0 cm height of water level 1s maintained The water
level is observed very carefully and adds extra water to maintain water level during the immersion time. After 1.
3, 5 and 8 minutes immersion time the FHA brick sample taken off from the pan and extra water of outer sur-
face of the FHA sample 13 removed by the fissue paper properly.

2.6. Obtained Radiographic Images

To obtain the nentron radiographic images of the dry and wet bricks the following procedures are completed.

1) Irradiation: After putting the RHA bnck on the sample holder table the neutron beam was disclosed for 8
minutes by removing the wooden plug, lead plug and beam stopper from the front side of the beam collimator.

2) Developing: Developing is an image processing technique by which the latent image is converted into a
metallic silver image [12]. Developing process is completed at 20°C - 22°C solution temperature for 7 minutes.

3) Fixzing: The fixation solution will dissolve the unexposed silver-halide crystals leaving only the silver
grains in the gelatin of the exposed film The fixing is completed within a 5 munutes and contrel the fixture
temperature at 20°C - 22°C.

4) Washing: Between the process of developing and fixing this radiographic film is washed for | minute at
flowing tap water.

5) Final washing: The silver compound was formed during the fixing stage must be removed, since they can
affect the silver image at the latter stage. For this reason the exposed film nust be washed thoroughly in flowing
tap water for 15 minutes after completion of fixing process of the exposed film In that case water temperature is
maintaimed at 20°C - 22°C also.

&) Drving: After final washing, the imaging films were dried by clipping in a hanger at fresh air‘or in a drying
cabinet to obtain final radiographic images of the dry and wet PHA bricks.

3. Mathematical Formulation

The neutron radiographic image represents the attenuating behavior of thermal neutron beam due to dry and wet
EHA bnicks. Aftermation of thermal neutron beam is mainly due to scattering and absorption interactions of
neutrons with atomie nuelel. This attenmating response for dry EHA bricks can be written [19] as:

I=Ie™" 6))

Here Tand 7, are the attenuated and incident neutron intensities (n/cm®/sec) respectively, s, is the neu-
tron attenuation coefficient (cm™) of the dry BHA bricks and £, 15 the comesponding thickness (cm).
In case of wet BILA bricks the above equation can be written as follows:

I'=I e‘[#ﬁ;*‘#nﬁ-" {2:}
(]
where I’ 1s the attenuated neutron intensity of wet RHA brick, g 15 the neutron attenuation coefficient of
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water and 7, 1s the thickness of the water absorbed by the EHA bricks.
From Eguation (1) and Equation (2) the thickness of the absorbed water by the bricks can be calculated as
follows:

t,=—In(I'/I)/ui, 3

The gray value/neutron intensity of the radiegraphic images of the sample is changed with the increase of
water absorbed by the samples. The attenuated neutrons beam enters the detector that resists the fraction of mni-
tial radiation intensity that has been transmitted by each point of the object and is then recorded by the radic-
graphic film ie. image detector.

The neutron mtensity before reaching the FHA bnck sample (object) is different from the mfensity of the
neutron after passing through the samples. The relationship between these two intensities 15 expressed through
Equation (1). On the other side of the film a light sensor (photocell} converts the penetrated light into an elec-
trical signal. Actually, optical density is the darkness or opaqueness of a transparency film and is produced by
film exposure and chemical processing. An image contains areas with different densities that are viewed as var-
ious shades of gray.

4. Gray Value

The visual appearance of an image is generally characterized by two properties such as bnghtmess and contrast.
Brightness refers to the overall intensity level and is therefore influenced by the individual gray-level (intensity)
values of all the pixels within an image. Since a bright image (or sub image) has more pixel gray-level values
closer to the higher end of the infensity scale, it is likely to have a higher average mmtensity value. Contrast in an
image is indicated by the ability of the observer to distinguish separate neighboning parts within an image. This
ability to see small details around an individual pixel and larger vanations within a neighborhood is provided by
the spatial intensity vanations of adjacent pixels, between two neighboring sub images or within the entire 1m-
age. Thus, an image may be bright (due to, for example, overexposure or too much illumination) with poor con-
trast if the individual target objects in the image have optical characteristics sinular to the background. At the
other end of the scale, a dark image may have high contrast if the background is significantly different from the
mdividual objects within the image, or if separate areas within the image have very different reflectance proper-
ties.

An image that contains pixels with brightness values spread over the entire intensity scale is likely to have
better contrast than the image with pixel gray-level values located within a narrow range. The relationship be-
tween the intensity spread at the pizel level and the overall appearance of an image provides the basis for image
enhancement by gray-level transformation. The terms gray value and intensity are used synonymously to de-
scribe pixel brighimess.

5. Image Detector

Silver chlonde, bromide and iodide are collectively known as silver halides. These are used in vanous propor-
tions in the radiographic film emmlsions. In the manufacture of the radiographic emmlsion the silver halide is
formed as a dispersion of extremely small particles (micrecrystal) in gelatin. When coated on a glass or film
base and allowed to dry, this becomes a thin, tough, transparent layer which is very sensitive to short wave-
lengths of light. Dunng the neutron exposure time electron is allowed te fall on the emmlzion surface and its
energy is absorbed by silver halide particles, causing local distuptions of some bonds that hold the crystalline
structure together and release free silver atoms within the body of the crystal. Above a certain cnitical energy
enough silver atoms are released to form a metallic silver or latent image. The developer 15 used to tum the la-
tent image into a visible photographic image in metallic silver. This solution containing a reducing agent is ca-
pable of reducing silver halide to silver, but only in the case of those crystals which bear a latent image. The sil-
ver halide emulsion radiographic film is used as an image detector.

6. Results and Discussion
6.1. Porosity /Voids and Homogeneity Measurement

The quality of a HRLA brick samples depends on the proper distribution of the contents, porosity, water absorp-
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tion behavior etc. in the sample. The porosity, elemental distribution of the samples has been studied by mea-
surnng gray value/intensity ratio from the neutron radiographic images of each sample. Figure 2 and Figure 3
show the intensity variation with corresponding pixel distance at different levels (L1 to LE) of the HEA brick 1
and HEA brick 2, respectively. Vanation of intensity ratic of the radiographic images indicates the elemental
distributicn of the contents and the porosity of the sample. This shows that elements are distibuted homoge-
necusly at every level compare to one ancther but each level shows slightly vanation of intensity. In case of
sample 2 it shows more regular than that of brick-1.

The gray value has been obtained by drawing line profile of 465 = 5 pixel area on the radicgraphic images of
an chject. Because of poor imegularity of intensity ratio of each lewvel, little porosity is found in both the case in-
side the sample.

6.2. Water Penetrating Height and Behavior Measurement at Different Immersion Time

Water penetratingmsing behavior of the EHA brnick-1 at different immersion time such as 1, 3. 5, 8 minutes is
shown in Figure 4. From this figure it is observed that at 5 to & minutes immersion water nses in upward direc-
tion almost equally through the all space but at 1 minutes immersion this behavior is slightly different which
shows wavy shape. On the other hand in case of BHA brick-2 for 1 minute immersion it shows capillary shape
and rests of other immersion time it shows straight line shape, which 1s shown in Figure 5. The height of water
absorption for BHA brick-1 at immersion time 1, 3, 5 and 8 mimate 15 18- 25 cm 32 -34cm 36-38cm
(Figure 4) and 4.5 - 4.7 cm, respectively. At the same immersion time for the RHA brick-2 if locks slightly dif-
ferent (Figure 5). From the above investigation it shows that at first 1 minute immersion the water absorption
through the BHA brick-1 and brick-2 15 very higher than that of 3, 5 and & munutes immersion time. From this
observation it is pointed out that water penetrating/rising due to 1 and 3 mimites immersion for BHA brick-1 is
very poorer than that of the RHA bnick-2.

6.3. Determination of Initial Rate of Absorption (IRA)

The absorption rate that water i1s absorbed by a porous solid 1s defined as IRA. It is related to the durability, po-
Tosity, pore size distribution and water absorption. It is sometimes called rising damp. The quantity, sizes and

Homogeneity curve of RHA brick-1 different levels
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Figure 1. Homogeneity curve of RHA brnck-1 at different levels.
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Figure 4. Water absorption/penetration at different immersion time (RHA brick-1).
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Figure 5. Water absorption/penetration at different immersion time (RHA brick-2).
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Figure 6. Water absorphion/penetration at different mmersion time (RHA buick-1 and
brick-23.

connection of pores influence the absorption rate of the brick. The IRA is reported in units of gm/(30in"min)

[20]. In the present case IRA is measured in umits of {g;m-"cm"mm) The results of [FA measurement for RHA

brick samples are shown in Figure 6. Inttially the rate of water absorption is very fast (1 to 3 minutes immersion)
and very similar after this stage (up to 25 minutes water absorption and so on). This investigation is also shows

that the water absorption for EHA brick-2 becomes saturated very early than that of the BHA bnck-1.

6.4. Observation of Incremental Water Intrusion Area

The mcremental intrusion area means the wnexpected water absorbed area dunng immersion period of any respec-
tive sample. Figures 7(a)-(d) and Figures 3(a)-(d) show the nentron radiographic images for 1 mm , 3 mun , 5 min.
and & min immersion into water of the RHA brick-1 and RHA brick-2, respectively. The blue straizht line is the
separator of immersion area and the mcremental water immersion area. The lower portion (1 cm * 5 cm)) mdicates
the immersed area and the upper portion indicates the mcremental water intrusion area. Figure 7 and Figure 8§
show that growing of incremental intrusion area with iImmersion time vanes very slowly. In that case the water ns-
mg due to first | min 15 very faster than that of the next 5 -  minutes mn both the cases. The relation of meremental
mtrusion area of the RHA brcks at different immersion time is directly related to the IR.A (Figure 6).

(=)
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Fizure 3. NR mages of RHA brick-2 at different immersion tme. (3) T, =1
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A typical analysis [21] of nce husk i1s as ash (22 - 29)%, carbon = 35%, hydrogen (4 - 3)%, oxygen (31 -
37)%, Nitrogen (0.23 - 0.32)%, sulphur (0.04 - 0.08)%. The content of each of them depends on rice vanety, soil
chemistry, climatic conditions, and even the geographic localization of the culture.

The increasmg need for stronger and durable building materials has been to some extent fulfilled by a new
concept i.e., blended cement. Blending of reactive nice husk ash in cement has become a common recommenda-
tion almost in all the mternational building codes. Extensive research has been carmed out on application of
FHA as mineral additive to improve performance of concrete. Reports indicated FHA as a highly reactive poz-
zolan [22] and 1s mainly used a replacement of silica fume or as an admixture in mamfacturing of low cost con-
crete block [23] [24]. Other uses of EH are in control of insect pests in stored food stuffs, in the water punfica-
tion, In vulcanizing rubber, as flue gas desulphurization absorbents. FHA has been found to be effective as an
oil spill absorbent, and for use in waterproofing chemicals, flame retardants, and as a camier for pesticides and
msecticides. Its absorbent and msulating properties are useful to many industrial applications. Despite having
high potential and suitability in so many well established uses, use of rice husk has been limited. In the competi-
tive market, proper utilization of nice lmsk and its ash will benefit industrial sectors. The use of rice husk as
fuel/electricity generation in efficient manmer is likely to transform this agricultural waste material in to a valua-
ble fuel for mdustrial sectors. A systematic approach to this matenial can give birth to a new industrial sector of
nce husk [23]. It is non-polluting manufacturing process, does not exude gases such as 50y, NOy, etc. The use
of fly ash and other industrial wastes for making bnicks is ecolegically advantageous since apart from saving
precious top agriculture soil, it meets the social objective of disposing Industrial wastes otherwise are pollutants
and musance. There are various advantages [25] of FHA bricks in bulding construction such it can be of good
quality with sharp edges, controlled dimensions and offer a plain and even finish. They are resistant to wear and
tear which makes them suitable for the internal and external uses. Plastering over brnck can be avoided thus
achieving further economy; the bonding with mortar and plaster is nmch greater or better in the case of FHA
bricks; this type of bricks can be made in different sizes or shapes, so these can be used in building construction;
bulk utilization of EHA helps in solving the pollution problem; these are very easy to produce as they manufac-

turing, process is simple and machinery required 1s easily available.
7. Conclusion

FHA brick 15 very useful brick as a good interior materials of building construction because of its light weight as
compare to any other conventional brick, it is easily collected from the nice producing industries with very low
Pprice in nice producing countries, elemental distibution 1s very good at varnious level, large number of porosity is
present with litfle bit size, and incremental water intrusion area increases very slowly with the increasing im-
mersion time. The information of this study will also be helpful to further study of this type of brick. On the
other hand, the NDT technique is the only method to measure the internal voids, cracks, homogeneity and water
penetrating through the RHA brick.
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Abstract

The corrosion behawior of heat treoted &J-85-0.50Mg-xCu (=0, 0.5 and 1 wt %) alloys in
0.1 M Nall solution was investigoted wsing potentiodynaomic polarnization and
electrochemical impedance  spectrascopy  (EIS| techniques. The potentiodynamic
polarization cunves reveal that 0.5 wi % Cu and 1 wt % Cuw content alloys ore less prone
to corrosion than the Cu free alloy. The EIS test results also showed that corrosion
resistonce or charge transfer resistance (R.) increoses with increasing Cv content into
Al-65-0.5Mg ooy, Maximum cherge transfer resistance (R wos obtained with the
addition of Iwt % Cu ond minimum R, volue was for Cu free Al-85-0.50g alloy. Due to
addition-af Cu and thermal modificotion, the mognitude of open circuit potential fOCP),
corrosian patenticl (E...) ond pitting corrasion potential [E.) of Al-65i-0.5Mg alley in
NoCl solution were shifted to the mere noble dirsction.

Keywords
Al alloy; Myquist plot; corresion rate; tafel plot; EIS

Introduction

Aluminium and its alloys are considered te be highly corresion resistant under the majority of
service conditiens [1]. The various grades of pure aluminum are the mast resistant, follewed
closely by the Al-Mg and Al-Mn alloys. Mest In order are Al-Mg-51 and Al-5l alloys. The alloys con-
taining copper are the least resistant to corresion [2]; but this can be improved by coating each
side of the copper containing alloy with a thin layer of high purity aluminium, thus gaining a three

doic 10,5599 jese, 2014,0047 1
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Abstract:

A pood wmderstanding abont the properiies of La/Nd doped Biswmuily Thowarte (BIT)
ceramiics af gl femperainrg is very anporiant as the new wterinls bemg developed based
on the BIT. Pure BIT, La doped (BLT), Nd doped (BNT) and Lo and Nd co-doped BIT (BLNT)
powders were synthesized by solid state reacfion method. Prepared powders were calcined ai
different temperatuves and strictirn properties. measired v ARD, For pure BIT betier
crvstal quality was obtafned af 750 C and for both BLT and BNT better result obtained ai
800 °C. Caleined povwders ware Jormed foto peflets ond sinteved o differear temperatvires
and ifs dieleciric properties were characierized, Opfisiun siifering femiperatire for boly BLT
and BNT showed was 850 % and  Ta and Nd cowdaped hismuth fitmate (RINT) revenled
optinm sintering tewperature of 050 "C. Thevefore, optimum simtering temperatre af
Diswsath pirmnere was frcveased die to La and Nd doping,

Keywords: Bismuth Titcmate, LaNd doping, Sintering, TRD, Dielecirie properifes.

1. Introduction

Bismuth Titanate (Bi,Ti,0.) (BIT) is an attvactive material for their lead fize
character with lugh curie remperanme, high dielectric constant, high remnant polarizaton,
excellent piezoslectric and electro-optical properties, relatively low possessing temperature
and high breakdown strength and have become a potential candidates for the piezoelectric
applications (transducers and actuators, nltrasonic devices, medical imaging detectors), Non
wolatile memoy storage, and optieal displava[1.2]. However, BIT suffers from not enough
remuant polarizaton(2F), high coercive fGeld (2E;) and high leakage cwrem and domain
pmning due to defects such as Bi vacancies accompanied by oxveen vacancies which i an
ohatacle for indnstrial applications. A large nmmber of researches have been perfonmed
dviamically i both than film and bulk ceramics and smdes are stll in steps forwarded to
overcome the hitch of BIT

It 1= well known that, oo doping by sutable canons (La. Nd, Proec) 15 a best
approach for the moprovement of ferroelectric performance of BIT [3-6] Among these
cations, lanthamde elements, Nd [n':Nd!"':I-I.ET.-i. and La [1{1_33_}-1.3'15.#] have been
recogmized as the materials to substitute Bi [r(Bi7)=1L404] in the A-site of perovskite
structure. The tadi size of Bi'™ ion 15 compatible with that of Wd™ and La™ ions, suggested
that both motenals con eagerly for this substitution m perovskite bismuth ttanate, Recently
La=substituted BIT having composition of (Bi; j:Lag 7:Ti:04:0 (BLT) is regarded as one of

Y Corvesponding author: aninulmseigmail com
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Mechanical properties of Gelatin ~Hydroxyapatite composite for bone tissue
engineering
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Abstract

In this stisdy, hydroxyapatite (HAp) amd gelatin (OEL) scafolds were prepared to mainec the nunmll and erganic cosnponent

of natural bone. The raw ial was first comp
Solvent casting pr it s possible top
bowe. The h | peopy of 1p

ded and resulting P
scatfolds with

sdich

Using
close to natural trabecular

were d nto the p
hamical and )

¥

were investigaad by Thermo-lnechm:nl amalyzer (TMAL Vickers

mirodardness fester. Universal resting machine. It wes observed that e composife bas maxionmn fensile steugil of
37.13MPa ( oven dryinz) and % elongation of 7.68 (Oven drymg) and 2.04 (Natural drying) at 1 3% of Hap respectively. These

resmlts d that the prepared

scatfold is a potential candicate for bone tissie engineermg.

Keywerds: Hydroxiiparite; Thenmomechanical aalysis Tensile atength; Teosile slongaton

Introduction

Bioanaterinls play a Very inportant 1ol o HssUE Sagineering.
which 5 dmed ro provide seplasnrents r tisnes and

ouder o mimic natural matsra s’ composition and stacnre
A aanority cowponens of organic wacromolecnks in
ics such as p or polymers are usually wsed o

organs Which kave been daonaged or 10s1 &5 & il of
dneax. aging or accident (Safinya ef al, 1996). A part of
sals is designed dor replacing bone and/or inducingz
bane fi From the biclomical pu P the mamral
bane manix s a combination of organic inarganic composite
materials and consists of & oamrally occueisg polvimer
(coliagen) and & biologssal muneral (opome) {Chw and L,
2008). Furthwr blending with morg: ials can modify
the Ineclnmnl pwpgu!s as ueu as the degradation rates of
the The omposite scaffold should
bize the advantag: of boths mp Moreover, the
nmnl composite material shonld kave am excellent balance
sth and 10ugh both of which should be
MPenot 1o ose of the indivsdual componsns: (Ma, 20087,
Therefore, mstead of wsimg 3 simgle material type for
synibesis i is & uanwal stratezy (o comibive polymers and
morganic ceramic ie. hydroxyapatite (HAp) to fabricate
scaffolds that meet all the requirements desired for particular
applications m fissue engmeening This polymerincraamc
composite  scaffolds have armacead  the  anewgion  of
reseachers.

Oner the past decadss, growing inrerest Lias been focnsed on
e development of mosgamc-organe yorid biowwenials 1

control nucleation and growth of imorganic crystals, and thus
to tmprove wicrostruchare and physical properties This
relared methodology has a grear potential for the design and
angmednng of novel bomwatersals with special funeticoalines
(Safinya e @, 1996)

Accarding 10 a Hteratmre raview the comgressive srengths of
cortical and cancetlons bone are in the rangss 100-230 and
3-12 MPa, whersas the Young's wodult are in the rangss
7-30 and 0.5-0.005 GPy, respectively (Hunnacher o af.,
2007), Among e cotamonly used polymers, poly (lactic
acid) dezrades wishin the lnaman body to foan Lictic acxl. a
natally occumng substance which is easily removed from
the body material Ons of the man disacvamtages of
Leodegracabls polyiness used in tissue engineering is dheir
poor mechanical propertics, Thms, there he been many
ndize  to0 mgrove  the  mectorscal  propeatis  of
biodegradable polymers by inoomorxios of other warsnals
(Gotard  ef of . 1993). In baomnineralized tissnes as bone.
teeth and calcified tendees. the collagen matrix is stiffemed by
the apatitic crystals which act as filler particles (Viecent er al.,
1990). Dus %0 ths close stmctural relationshep berwzen the
wo components, the resaltng composite mrerial exhibits

*Carmesponding suthor: E-mal: 130537862 vahoo com
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Characterization of Scaffold Prepared by Blending
Nanobioactive Glass and Graphene Oxide-Gelatin
Hydrogel Solutions for Bone Tissue Engineering

Sabrin A, Samad"*, Abul A, Arafat’, W, &, Gafur®, and A M. Sarwaruddin Chowdhury'

! Mepavtment of Anplen Chemistry e Shemice Enpinesring. Facuty of Enginesring g Teoimology
Ubiversiy of Dfk, [iik-1000, Bangiatesh
tPiint Plant and Procass Mevalopment Camar (PP an POG), Bangdatesh Gowned of Soisnfific and Indusivial Ressamh,
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& Biologically prorising material wilh imgrowed mochanical peaparty has boon devaloped suecoss.
fudly. In this shudy graphsna cadde of varying amount were incorpombed imo a galatin-nanobicact v
glass [NBG-Gel) malrx through & freeze drying technigus. The compressive SITBNGH kst Was car-
] ol o detarmin The renforcament eMect of GO and i demonsirated hal nBG-Gal makix with
G0 ehoms 8 parrearkably highar eompessive siargth and a camprossive meduls San thass ol the
bars, The porous sinicsurs in tams of pore size and pore inferconnectvity) of the composhia seal-
Ioids were examined Morphalogical characienzeon revaaled the formaton of an |nkErconneched
poeois Frborid of siza range of 100 wm o GO0 am, The hermal proparties of the dinid were ana-
lyzed Lising Siitanseis Tharmal Analynes (STA). All e axpermantal rasits damonsirats fhat
the prapamd hyteid scaffold s & potential cancidata for bona ssuas enginearing,

Keywords:

1. INTRODUCTION
Tissme engimeering presents an abemative approach for
nulografis in healing ol disensed, domaged und traumatized
bome lissie,' A lisse engincering approach somprosiis
of LI'I'Ill'ﬂlillg tisane formation in eee dmensons (300,
a considerobl: porous seaffobd s erucial For mtrition
anmd wetabsolive diffission. In additeon e the processed 30
geometry for the tisme o be engineered, the saffold
showild provice the microcey ironmest (synthetic 1@mpo-
rany exiracelbulnr matmy ) for repenemlive cells, suppormg
cell attachmcnt, proliferation, differentistion, asd neo tis-
sue geresss,” Becawse hone consids of o pomons composile
of imerpenetrating phases of by dooyopative asd collagen,
the scalTolds Tor bore regeneration should be similarky
oo s composiles with iikerpeeirating coramic and paly-
meer phases. Whale sealfelds are expected to disappear afier
Imnplantatios o vive, 3 certaim level of mechasical siength
is abso reciired for the scaffalds o withsiand 2 ceram
level of physiolugical loading.

Gelatn, 1= o partial denvaive of collagen, ond has s
wide range of wses in the pharmaceutical doag delivery
and olber bicswdicsl applications.” Reganhing bois: tissue

SANBD B whon conespanence soull be sl

o Bismurtar Thswe Eng 3HE Wl 5 Na e

3| FACEW N SR |

engineering, gelatin was wsed as a polymer to morense the
flexiility of the porus strciore, ** Homever, o has o poar
mechanical property™* and requires quanbies that excoed
the: phiysivlogical dose. Bioceramics are ofien used incom-
himation with biodegradsble polymers such @ pelatin 10
achseve the best possible mechanical asd Baological per-
formance. The characenisise of blcactne glasses (BG)
inclmde; excellent hiouctivity, shilsty s delver cells, and
comtrlahle biodegrubabilio: of caher hicseramics of con-
ceny Recestly bicactve glasses beem repontad o ke ome
of the possilke meost exeitimg Futare Jinically applicabk:
malerial & fabricate optinl scaffolds with cateogenie and
angingesac polentinl.® Bicactive gliss scaffolds alone ane
quise brinle and nift easy o hamdle becanse of haghly
interconrecied pores, the mechanical stregth of the pre-
pared porous sealfokds s low ™1 On the cther hand, seaf-
folds Pased upom polymenc material abone such as pelatin
are mot ideal m terms of their mechanical strempib ! Tia
ahliess hese isswes and 10 keep o proper halanc: betwen
the Facdagical and the mechanical sreagih. the addisn a
praphone oxicke fillors im nano bioghass-gelatin motria boen
sl

Grphene, is a potentinl bsomaterial hecouse of #s
large surfave arva, noatoxiciy, high dispersibilty and

dod: 10U 1 W65 M5 L350 1
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Chemical Characteristics of Hydroxyapatite from
Oyster Shell by Thermo-Chemical Process
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Department of Applied Chemistry and Chemacal Engineering, University of Dhaka, Dhaka, Bangladesh'
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ABSTRACT: Ogsrer shell is basncally made of cal b A et is 1ada 10 convert caleum cabonate of
oyster shell to hydroxyaparite (HA). a substitute material for boas and teeth in orthopadic and dentistry fisld due 1o
their chemical and biological similarity to lwmnon bard tissue. In the presemt woek, hydroxyapatite (EHA) was
successfully synthesized by wet precipatabion method wsing Ca (NO;),, and (NHLHPO,, and NHOH as starting
matenals, The oysser shell was fovmd to decompose within 1000°C 10 all the ca:bocm phases. The caleined wsm
shells were then trested with acids followed by different ch Is | media mm
stodchiemetry 1o produce fine hydmwmlm (HA) as m!u cake with a Ca/P molar tatio of l 67, Thw dried HA powﬂct
was e\mem:iv pure. Differsnt ch dy were adopted both for cal o}‘ner shell and HA by
i py (SEM), Xoray dafﬁucmmem (XRD). Saunu form infi py (FTIR) and
therso grl\lmm nm\l)'lz( (TGA). The bsoaption bands g %0 phosphate and hydroxyl funcrional group
which are ¢k of biyd fi ‘byl"nR. Bcndameﬁ’ech\’masmbummbﬂmmon.t&
prepared HA holds great potential in the field o" dental application.

KEYWORDS: Owster ehell. Hydroxyapanre: Wer precipiration; Siotermg: Calcimation

L INTRODUCTION

Matenaks which are wsed for the repaur and teconsemction of dissased or damaged parts of the musco-skeletal sysrem
are defimed as bromarensals such as ydroxyapatite (HA), bioglass, bropolymer, snd Ca-phosphates eic (Burg & al,
20005, A lon of reacarch has been camed ot 10 find owr the substination 0 suppoet the bone in ®e wedical fizld
Presenly steel as suppant to bones is used but it can react with body fluids [T = 37°C and pH = 7.4] when kepe for
many years, so it requures substifute. Next comes to the inert matenials like bioglass but due fo formation of fibrous
tissuw of varable thuckness they e lesd to tumor. Now-s-days cornnnes specially the bio cermmics are the better
altematives since they have hugh (Unst and Job 194” better r compressive strength, relatively
Tow deusity and low weight. Porous bio-active ceraneds such » hydroxy Ca-p e H1g @ for bone
and o0 dse 1o thesr bone bonding alality and .ood uo-nln propm’y (Sevint, 1981), Amoeg
|h=m hydroxyapatite is takess as the best allernative 2s it contins same chemical narre and similar crystallographac
with bone lews be wpatibility (McKibbin e al. 1970).

Hydroxyapatste (HA) Cayy (PO W OH); is a symthetic bi 1al. Due 10 its ch 1 and | similarity with the
nuneral phase of bome and teeth, HA 15 widely used for bard tissues repair. As 3 vesalt, this worgmue phosphate lns
bewmn stadied extensively for modical applaarions in the form of powders, ConpPosins ar even coatiegs (Weng & .,
2000; Cheng ¢f of, 2003; Rmsan ¢ ol 2002; Huang ¢ al, 2000, Weng ¢ o, 2003, Weug or o/, 2002; Clwn o .
2004; Weng and Baphtista, 1998, Cheng &7 ol 2003; Cheng & of.. 2001; Weng # al. 2002). It iz also observed thar
dense sintered HA has many bowe replacement applications and is wsed for repairing bone defects in destal and
arthopedic sstes, i diate tooth repl of alveolar ndges. pulp cappmz materal and maxillo
facia) reconstruction, etc (Shuny of al., 2000). For substituting or repaining the bowe. the dessgned matersa] must ks the
ability to create a bond with the host living bone (Kokubo o af., 2003). Hence. it ts always desirable to mnclde a kigh
dugree of crystallomiry and chwaical stabilsry among the deswable prop of an adeal hydeoxysg (Thea @1 0l 1997;
Tewd or ol 1998),

Cogrynight 10 ITRSET DOL10.18630 TIRSET. 2015.0407002 5039
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Impact of doping on Structural, Electronic and Optical
Properties of Cobalt Ferrite Prepared by Solid-state Reaction

M. Ashiqur Rahman Md. Abdul Gafur Md. Abdwr Bazzaque Sacker
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Abstract— Coblf ferrite (CoFey 0y is o promising waterial dwe fa its excepffonal fervelecivic, opiical, electromic and
gl firaperties al g it imporkind for device appfications. Pactial ebafifaliod oF frv with Trdndiffos seals
might pliry an lmportans rofe fo fmprove s different properites usefid In varfoas apphicaiiors. Degree of crysieliniy,
particle size, dlecivical conducidly, amical absorplion and low feorgerature magneiznfion of coball ferrile were
meavured hefare and after doping with tronsition wefals Zr, I and Cd The crysinlliniy improved for doping effect
Tt charge capeeity and optical whso rpiivily aise reperted e be increase for dopimg effecrs.

Keywords— Calefrafions, Cherectenizmion, Solld-State reacilon, Ferroslecirie materials, X-say diffracton.

I IS TRADUE TION

Cobalt ferrite (CoFeyOy) are well-kmown ferroeleciric materials, Ferroelectic magnets simultameously show i
propenties of ferroelecirics and ferromagmets [1]. Ferroeleciric materials possess twe of more orientational states in i
nbsence of an electric field and can be changed from one to avether of these states by the spplication of an electric field. Th
combination of magnetic and electrical properties makes ferroslectric-mapnet nsefil m many technological applications. 1
lias eovered a wide range of applicatioms meluling electromse devices, ligh densry mformation Sesage devices, high rane o
change of stram with magnetic field, highceercivity, moderate saturation magmetization, high Curie femperstmre T, phoh
magnetisim, good elecmical msulation ete. [2]-]6). Cobalt ferrifes are susiable for mametic recordimg applications such a
mudie smd videctape and high-density digital recording disks etc. [7). Cobalt ferrites are the subject of much mterest doe
thelr uusnsl eprical, eleoronic and mapetic properties. Substinmon of rare sl (Y, G He™, Sn, Na™) fon mn
cobalt ferrifes has been reporied to Lead to stmaciiral distortion that induces strains in the material which indicate improves
crystallinity of the smnple snd o affect the electrical and magnetic properties significantly. The sare earth deped cobal
ferrites found an application m high fequency devices and power supply due to high resistivity amd low dielectric losses [8]
[5]. Colalr farire has become m mgredient in tie Fomarion of merallicimgmenc mno-camposites due to he observanion
of o wide range of magnetic, electric and other novel properties in ifs devivatrees [10].[11]. Some transition metals wer.
doped in iron site of the cobalt femite [CoFey MOy M=2Zn, 1, Cd] to enhance its strwchral. elaciromic, dielectse, optica
el magaietsd properies et mght play imponant role i high efficency device applical

IIL. EXPERIMENT
High-puriry [=99.9%) povwlers of CoO and Fey were used as the aaming marerial f prepemansen of CoFe0y
Limirially we smdbed e phase farmarion employing 2 thermw balases (TGDTA 630) ik order o establish the procedure fio
sileeizing CoFay, Q. A sicichiciretric mixhre of Col aad Fe.Dywdth moler mbie of Cocle — 10). was heoted in 2 3
atmosplere with & hesimg program as shown in the inset of Fig. 1. A represemative thenno pravimeiric (TG) curve obtaine
for the raw material mixfurs is sheown im Fig. L From this TG analbysis, it was foumd that the weight loss below 600°C is tag
large.

!
Tomperaniite (iTerdal (T3
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Frg.d Therma grvimendc corve far the phase farmarion provess of CaFes0p Tie fvset represents tie heeing program
amiplayer,
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Optical, Thermal and Electrical Properties of Jute and Glass Fiber
Reinforced LDPE Composites
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Abstract

ite and glass fiber reinforced fow density polvethylene (LDPE) composites were prepared
sing compression molding rechnique at 120° C with various percentage of fiber content
bermal, optical and electrical properties of both composites were studied mn this article.
hermal analysis of the composites confirmed the better thermal stability of glass fiber LDPE
ymposites than that of the jute composite. Superposition of the absorption of LDPE and
lass fiber in the composites has been confinmed by the peak and line shape of absorptions.
he absorption peaks also indicates a better conjugation between the elements of composites
lectnical stuches suggest that for both composite capacitance decreases with mcrease in

equency and voltage, which suggests good electrical properties of LDPE based composites,

€y Words: Fiber content, thermal stability. absorption peak, electical properties,
Jposites.

wtroduction

ven thongh there are lots of conventional materials such as metal alloys, ceramics, and
slymeric matenials that are widely nsed in various branches of modern technology, however,
isearches on the development of new materials have never been stopped. Now a day. many
f our modem technologies require materials with unusual combinations of properties that

mnot be meet by conventional matenals, In this perspective it can mentioned that aircraft

ddress for Corvespondence: M. Mahbubur Ralawan, Assistant Professor, Deparnment of Piysics,
whangimagar Universiey, Savar, Dhoka-1342 Banigiadesh. Ematl: mahbub235@yahoo.com
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study of the electric properties of palm
iber-reinforced acrylonitrile butadiene
ityrene composites

budrun Neher'?, Md Mahbubur Rahman Bhuiyan',

1d Abdul Gafur®, Humayun Kabir', Md Azizul Hoque®,
duhammad Shahriar Bashar®, Farid Ahmed' and

4d Abul Hossain'

\bstract

he electrical properties like AC conductivity. AC resistivity. and diglectric consaant of the palm fiber-reinforoed acrylo-
wrike butadiene styrene comp woere ¥ d using Impedance analyzer & room and varlable temperatures.
alm fiber was collected from |0 trees of different age group from Comilla region in Bangldesh. Three sets of samples
rere prepared for three different we (%) (5%, 10%, and 20%) of fiber contents using Injection Moulding Machine. Each set
2s 10 composte samples in which first five of them are made with | | to 20 years-aged palm fiber and htwer five of them
re made with 5 to 10 years-aged palm fiber The AC electric conductivity ncreases with the increase of frequency, wt
£) of palm fiker in the PF-ABS compasites, and with the increase of temperature. The AC resistity decreases wih the
icrease of frequency. with the wt (%) of fiber content in the PF-ABS composites and with the increase of temperature.
foreover. the companison between the PF-ABS composites with |1 to 20 years-aged palm tres shows better result than
0 10 years-aged palm wree. The delectric constant of the composites decreases with the ncrease of frequency. Wich
1e addition of padm fiber content in composites, dielectric 1t increases. The diclectric constant also increased
Ath the Increase of temperature,

weywords
onductvity, resistiviy, dielectric constang, polarization, polar group

ntroduction

‘omposite materials reinforced with oellulosic fibers
ave received nterest inorecent vears and are widely
sing in many ficlds such as civil industrial, milieary,
pace crafl, and biomedical application muinly becuuse

throughout the matrix. The mtedface propertcs also
strongly affect the characterists and performance of

I their excellenl thermo mechanical properties, bio-
coradability, bow density, and non-toxicity. '™

It is well known that composites can be produced
shibeting enhanced properties that the constituent
1aterials may not exhibit. For instance, from the com-
imation of different number or fillers with polymer
utrices one can produce polymer-matrix composites,
material important to the electronic industry for its
iclectric propertics in the use of capucitors, The offect-
e utilzation of flled polymers depends strongly on
1¢ ability to dsperse the filler homogeneously

'Departmam of Physics.  [ahangrrnagar  Universite  Dhaba. 1342,
Bargladesh
Deparumem of Prysice Comils Unversey, Kotban, Comila-3508,

Banghadesh

P and POC. Barghdesh Courdl of Sciemiic and Industriol Ressarch,
Dharmondt Diska- 1205, Bangdesh
YD, Bamghdeh Council of S A
Dharmorndi Dhada- 1205, Bugladah

and I R

Corresponding author:

M4 Hatbubur Rahvean Bhooyan, Deparoment of Plisics. Jahangimagar
Urisersiy Swar, Chala. | 342, Bangladesh,

Emai: nhmanmahbusani@ymad com

13 e




59

1 1onad Tousnsd of € wile M
DOL: 10 w‘a,mml\‘m‘nmm

s 2015, (6) 155161

Influence of Talc Filler Content on the Mechanical and
DC Eleetrical Behavior of Compression Molded Isotactic
Polypropylene Composites
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Abstract Jsotachic polvpeopylensliPPy and iPP-take composites with compositions of 9:1, 8:2, 73, 6:4, 4wt gatn were
prepared by exirusion oo compression wolding nwthods, Vartous mechanscal propatios suuh " \ovnug modulus (YM),
tensile strength (T5), clougation= ar <break (EB%0), flexural strength (F5), fleximal modalas (FM) and electrcal behavior of
these composites were mvestigated. YM of iPP-talc composites mcreases with the mcrease of tale content whereas TS and
EB (%) ofthe P d se with talc The YM value of the composites with 30 we's talc is the highest. The FS
mcreases with the addmion of take up 10 30 Wit and above this it decreasss. Bust flexneal becak (%) decreases with the inerease
of talc content. FM increases slowly up to 20 wits tak and then it imcreases rapidly for 30 wt%s talc. The cuventevoltags (1.V)
characseriztics of the composties W tecorded in the volrage range from 010 [20 V DC o dafferenr wmperaniees, 1 s
evident that I-V curves show ohmic behavior i the lower voltage region and m the hugher voltage regaon the contact 1s non
ohmic, which sugaests that the curreat may be due to space charze limited condnction (SCLC) for iPP and Schottky or Poole-
Fronkel (PF) condoene 1 w 1PP-nk composites. Elecrrical conductiry 1 found 10 meresse with mereasing
temperature bt it decreases with the merzase of le content for these composites. The activation energy of all the samples

Dias bugher valuw in high remaperatire region i thoss 81 low teanpeeatine 1egion.

Keywords Isotactic polypropylene — tak composites, Mechmical properties. Electnical behmvior

1. Introduction

In comparison with metals, polymers can offer betrer
processig, & Jower density, a higher strengtli-30 wesghf gano.
bemey reswtance  to  corrosion, and  often A hemer
priceperformanee 2o, A current mersased mnand for
applications of synthetic p m the e and
acronmine mdnstries s evident. manly i the wilizaton of
polyetitylene.  polypeopylens (PP), polycarbonate, and
polyminde components in the interior, exrenor, and otber
fimerions] parts of the vetucle (1]

Isotactic polypropylene (iPP) is becominz one of the most
mportant <unmwd|r} pol\meu md:ly used m teclucal
appli catons. B of its i propasties, such as a
high melting remperamrs, low density, high chewical
mertness and the capabality of bemg toughened with
elaztonwes, PP bas found a wide muge of appbeaions
m the food packaging, ebectrical. arxd ausomotive mdustries

* Comeepending vatice

s pley fie vialieers ac d (Ralaces Nosaie)
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Moreover. iPP is one of the most favomble matrices for
high-volmie, low-cost composies and blends [2] Ins
applcations are greatly extended by adding worgamc fillers
such as nk. cnkm carbomate. mica, glass, efc to Emprove

h 1 & § 2 ol & i al
stabality. all .u a low cost [3]

This study is focused 1o rewforcement of PP wirth the
addition of the mmeral talc. Talc is & hydrated maznesium
silicmensneral  having e chwmical  foruuds  [Mg,
$5,0,0/CH )z} widely used iz polymers as a remforcing filler.
Talc contains 31.7% Mz0. 63.%% Si0; and 4 8% H,0. Talc
Geposits are probably formmd by bydrothemal amention ot

meta moepbusm of preexisting rocks Irs plate-kik
stocture provide the ke filled marenals with tailored
propertyes to be wsed m some mdustrial and cormmercial
applications snch as an refnigemtors jackess, packaged
companenss. blocking of mfrared radiation m agiculnsl
films, and m antomotive and apphiance markers. Tale fillad
iPP ¢ \ompome lms lou specific graviy and comibines
with Jow cost [4). Researchers
aonnd the world work 1o develop both sew composite
materiads and also improve existing opes. A larze no of
research works hos besn dedicated 10 improve the properties
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Abstract

Extrusion | lded § tic polypropylene (iPP) composites containing 10 wtdg, 20 wtdp,
30 wi%, 40 M%and Eom%ollnlcﬂllerwe studledbyscannlngdem'on microscopy (SEM), si-
multancous thermal analysis (STA) and physical g- The scanning electron microscope (SEM)
micrographs of neat iIPP and composites with lowm.zowt%,so M.wwt%and 50 wt% talc
content show that neat PP, 10 wtd%, 20 wi%, and 30wt talc composites surface is smooth in com-
parison to 40 wt¥ and 50 wt% talc composites, It is also abserved that talc is dispersed uniformly in
the matrix and this uniform dispersion is not decreased even with talc content as high as 30 w9 talc.
The composites of 40 wt% and 50 wt%o talc contain more crack, agglomerates or larger particles.
Bulk density of the composites decreases with the increase of talc content. With the increase of per-
centage of talc and period of immersion, the water absorption (WA) increases. Thermal analyses in-
dicate a considerable increase of thermal stability of the composites with filler addition.

Keywords
Isotactic Polypropylene, Water Absorption, Thermal Behavior, Talcs

1. Introduction
Fallers i 1 pol ites have 3 much 1o the hers doe 1o the fact that inclusion

How to cite thes paper: Nazrin, R, Gafur, MA, and Bhayan, AK, {2015) Characterization of lsotactic Polypropylens/Tak
Composites Prepared by Extruzion Cum Compression Mokding Technique. Moterials Sciences and Applcations, 6, 925934,
ratpfjdx dol.orp/10.42 36/0s8 2015 611053
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Mechanical and Spectroscopic Properties of Rice Husk
Reinforced Polypropylene Composites: Effect of Sodium
Hydroxide
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Abstract Fice husk reinforced polypropylene-based composites were prepared by conventional connpression molding.
Composites contained 5-20% (by weight) of rice busk as the reinforcing agent. Then mechanical and spechoscopic
properties of the composites were evahuated. Rice lnsk was also treated with sodimm bydroide (NaOH) sohstzon (1% by
werght) 1o unvestigate the effect of NaOH on the mechanical propertes of the Gabwicated composites. Loading of rice sk
revealed that mechanical propermes of polypropyles based composites significantly ioproved. Fourier transforn afrared
(FTTR} spectvoscapy <onfirmed e existence of hemicelluloses and lignim in the weat conpasite, Interfacial properies were

investigared by scanming electron microscopy (SEMD.

Kevwords Composites, Polypropylene, Rice sk Mechanical properties, SEM

1. Introduction

Composite  marerials  are widely  wsing  in ol
comsarection. sromednles, space and aircall appheations
naval manufacturing and memy odlvers. Composite materials
are mannfacured by combinimg two dissimilar materials
meo a new neterial which s better suited for 8 particalar
application than either of the origimal msierdal alone.
Nowadayvs, modern techuolemes requme matetwls  wilh
mesual cominmation of properties that caumot be met by ihe
conventional matenals, A relatively new class of composite
matenal isfiber reinforced polvimers which is mambachred
using fiber and polymer. Composite materials are effscient
and economucal for wse in a vanety of cogiecring
applacationg. There sie twe types of oty matenals fis
fiber remforced polymer bassd cempostes, ie, (@)
thermo-plastics and (b} thermo-sets. While differert types
of fibers are msing as reinforcing filler in the composites. It
15 to be noted here that themmoplastic resins achieved much
mterest due to their economic and mechanical advamtages
such o easy fabmeation, mwirmsi recvelabality, wilianied
shelf Tife, lagh tenglmess omd good nxisnme resistmce
Fibers provide  stflness snd densile capacity to ihe
composites and improve their mechamcal characteristcs

* Coereapoiad g suileor

iy s gl comi Funal T i)
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[1-3].

Every vyear hillion of tons of agricultural crop residues
are produced aromd the world. Among this large amoumt of
resadnes, ooly a small gquantiey of them e utibized as
honseholid fisel oo fertilizer and the vest is brrned i the field.
As o result, i emses ax polluticn. Utlizsten of the
agricultural crop residwes a5 remforcement of polymer
composites can solve this problem. Application of namral
fibers as reinforcing agent o composites gained much
imterssts due fo increased emvirommental awareness amd
cipcionsness toosghonr e world Narural fiters ae tow
considered a5 an aliemaive 1o syatheric fibers for use in
variens fields soch s budlding and consiierion, packaging,
sutpacbile awd ratlway coach imteriors and stomge devices,
and varsous lead bearing  applications. They are
cnvirenmentally friendly, biodegradable, widely available,
renewable,  cheap,  ad  bave  low density. The
brodegradability of plant fbers contribuic o a healthy
ecosystem nd them high perfonmence satisfies imchestrial
econonny. Plant fibers are light in weight comnpared o glass,
cart=on, and aramid fibers. Recently. n wide variety of
natural fibers have heen investipated for the remforcement
of the comnpesates. These aclide leTE“. word, mice sk,
banana fiter, sisal, bambod, coir, bewp, fas, kenaf, sl
faniie [4-7]

Conrposite motenals prepored fionn wuodified  plan
fibersofien exhibit wnsatisfhciory mechanical properties. To
overcome this drawbacks, surface reatmems are required
priog b0 composite fabwacation. The mechanical properties of
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Study of Different Chemical Treatments for the
Suitability of Banana (Musa oranta) Fiber in
Composite Materials

Md. Marmunur Rashid, Satein A Samad. M. A. Gafwr, A. M. Sarwaruddin Chowdnury
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COMPO3ENs

1 INTRODUCTION

Fﬁm age wsed in composite nutemls as penforcng con-
i Early in the develop posites, the only
reinforcements available wers denw.-d_ from braditional
textiles and fabrics. Particudardy in the cass of glass fibers, ox-
perience shows that the chenical surface teeatments or “sz-
Ing” wequired processing these materials into fabics and otlwe
shesl goods were det tal to the adhesion of composite
polymer to the fiber surfac=[1] Techniques to remove thess
materials wees developad. Samitansonsly natural fibers weee
tonﬂdswd as the substitation for glass and carbon fiber in
sites. Thelr poteatiality for being used in

molded .uﬁdo ot unodtng, Iush strongth for accoptable
formance, Tas been triesd in sguiproent housing, 1oofing, m
cost howsing, large diamster piping, and many other parpos-
o5 Ameag all natural fibers jute is the most fraquently ased
fiber [2]. Natural fibves are vaturally obtained from differeat
types of plants. Natural fibers can be divided into Qwes
groups, ie vegetable fibers (flax, lwmp, sisal, efc), protein
fibers (wool, silk, chitin, etc), ad mireral fibers (asbestos,
wte.). Vogetalle fibers ae ronewalle with good mechanical
propevties which justify their use as remforcement for poly-
mers. They are now being used or expected to be used exten-
sively for composite materials due to the following advantages

M. Menvvar Rasiod kes reoen
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[3]. Low specific weight, whech mesults in a higher specific
strength and shifiness than glass, is a benefit especially in parts
designed tor bending stifness. 1t is a renewable resource, the
production requires fitte energy, and CO; is used while oxy-
£on i5 given back ta the eovironment. It i produced with Jow
investment at low cost, which makes the material an interest-
ing, peedicable for Jow wage countries. Ethnscally
no wear of fooling, o skin irtation, and thermal m:)'clmg
ate possible, where glass causes problem i combustion fur-
naces. They have 9:00! thermal and acoustic msul.\dng prop-
erties [4, 5, o] In spete of having a lot of advantages, natural
fibors have soaw disadvantages such as lower strongth prop-
ertn-s p-mlmlmiv its unpau strength, variable quality wlnrll
on unpradictable influences such as weather and
luah moistare absorpbion which eases swelling of the fibwas,
Jow processing tesnperatuae, and low durabity which can be
improved by filvr reatment consideraliy.

Banana is the comanon nanwe for a type of Derb and also the
nazw for the Ierbaceous plants Mat grow this herb These
plants belong to the geous Musa. They ae native to the tropt-
cal togion of Southeast Asia. There are about 100 different spe-
<25 of banana. In gencral, banana is of the leaf fibors that arc
comser than the baste fibees [7]. Applications are ropes and
comse bextiles. Within the total production of leal fibers, sisal
is the most muportant. The stiffness is relatvely high and it &=
often applied 2 binder twimes. In zome intersor application
sigal is preferved Decanse of its Jow Jevel of smell compared to
fiber like flax which at increased temperatures (NMT) during

PrOCess can cause nnaﬂ (58

Since the fiber reinforced © temal rolics on the
ﬁmumsmmmmnumﬂhth
stituent passes high strength and igh modulus compared to
the matrix, then with the te volume traction accom:-
pansed by control of fiber orientation and fiber dimensions the
machanical behavior such as stemgth, toughness and stiffness
can be ized, Vi wth of fiber = alzo a con-

o = ahil b o abn
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Abstract

Dnterest on the field of natual fiber-thermoplastic composte has been considerably mcreased because of the »er
enviroaenal Legislation w0 use biodegradable fibers insread of polfurion causing symbetic fibers Like carbon. glass etc In thi
vesugaton. an atempe was taken to use of wexpensive areka palm leaf fibers (APLF) as remforcement of polypropylen
(PP) cownposiies. Degraded polvpropylens (DgPP) was added in composites as a companbilizer of Iivdrophilic nanaral fiber an
hydrophobec PP mamsx The meckameal propernes (tensule snd flaxnal) of composites were more prooounced wit th
additicn of 5 wt%c DgPP. The wesght parceatage of APLF and PP weare Taned to get betrer machanscal strenathx of composate:
The (tevsile and flexucal) srrengrhs were mncreased upro 10 Wit fiber loadings and thereafier decreased whereas the (rensl
and flexural) modulus were 4 d wth the & of fiber loadiag upto (20 nt*c) Hybnd fibers composite
were also fabncased with differeat combmations of APLF. pmeapple leaf fiber (PALF). DgPP and PP (5+3-5+85 w’ an
5+10-3+80 mt%e). The hybrud fiber composite wath (5+3+5-85) wi%c combmation was exiubited svperor wechamc:
properties than uareinforced PP and odher composates. The warer absorption propesties of the composites were alco studied.

Keywords
Areka Palm Leaf Fiber, Polypropylene. Hybrid Nanual Fiber Composites, Mechanical Properties, Water Absorption
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[1-4]. Recemntly, some non-conventional agro-resadual fibe:

1. Introduction

To protect the earth from ‘whise pollumcn’, there 18 oo
alternative to mse bio-based nutenals rather than symthencs
Namral fibers are the major coumiburors of daily peeded bx-
based matenals. They have wide mnge of apphcatons m
textle, construction, paper, cosmetics. pharmaceutcal,
medical, atomobale ete. Newly discovered composite
tecimology 15 extended therr use i differsnt indusmal
appleations. The couveanomal matwsal fibers such as jure,
coer. sizal. hemp. weod fonr etc. kas been wied for the
manufacture of composste materials from lase three decades

* Comwpondng wdbo
E-nal addens s alav@acet mae dd 04 S Alesy

¢ g okra, banana, pineapple leaf coru hosk, areka palm led
erc. nave asmacrad much amennon 95 3 filler of polvmes base
composste matenials for their low coss. hizgh medulus an
renewabalary [5-9] The rewnforcement of those natusal fibes
15 consaderably improved the mechanieal properhes ¢
polyvier composites. However. such mechaaucal properties ¢
natural fiber compomntes are much lower than zlass or othe
huzh pecformance fibers composites. The coarseress, vou
coutent, cluster formaticn and low mterface properties are th
baress of the proper distobution of fiber m conposives an
hence shomang muthless performance. However,
combination of two or more narural fibers can mprove th
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ABSTRACT

The rice husk ash/polyester resin composites were prepared by compression molding meil
and thew phvsical and mechanical propecties were snidied by universal testing machine. 1
hardness of the composites were tested by Leeb rebound hardness tester and Vickers hardness tes
The bulk densiry of the nee husk ash/polyester resin composite  decteasad with the addiion of
rice husk ash, and the water absorption also found to be mereased with mnerease in soaking tr
Flexure strength of the composite was decreased randomly with an increase in rice husk ash conte
The elastic modulus for the flexure strength increased up to the percentage O-10% but decreased
1 5% and 20% of the rice husk ash/polyester LDl'l'I.]_.'IDS-lT'E‘ The compressive strength of the composi
was decreased randomly with the addition of rice Imsk ash content, and the elastic modubas
coanpressive test was increased frstly on the addition of rice Imsk ash, but it was decreased al
5%%. The Hardness of the prepared composite was found to be decreased with an increase of -
addition of rice husk ash content due to elastic deformation.

L INTRODUCTION

Composites, the wonder material with light-weight, high strength-to-weight ratio and stiffo
properfies have come a long way in replacing the conventional matenals hike metals, wood ete.
unique featre of composites is that the characteristics of the finished product can be tmlored b
specific enginesring requirement by the careful selection of matrix and the reinforcement tvpe. 1
examples aircraft engineers are increasingly searching for structural materials that have 1
densities. are strong. abrasion and impact resistant, and are not easily corroded. Frequently., strc
materials are relatively dense, also increasing the strength or stiffness generally result in a decre:
11 wpaet stiength [1-4] Natige 15 full of exanples wherein the idea of coinposite mateiials s s
The coconut palm leaf, for example, 15 nothing bt s canfilever wsing the consept of fil
remforcement. Wood 1= a ibrous composite; cellulose fibers mm a lignin matrix. The cellulose fib
have high tensile strength but are very flexible (Le. low snttness), while the lignin matriy joins
fibers and fumishes the stffness. Bone 15 vet another example of a natwal composiie that suppc
the weight of various members of the body [3-7]. Composites are combination of two materials
which ome of the materials. called the reinforcing phase, is in the formn of fibers, sheets. or particl
and are embedded i the other materals called the matix phase, The remforcing materals and
matix material can be metal, ceramic, or polymer. Typically remfercing materials are strong w
low densities while the matmix 15 vsually a ductile, or tough, material [8-10]. If the composite
designed and fabricated corecily, it combines the strength of the remforcement with toughness

SoiPress apphes he COZBY 4.0 boense 10 wirks we publish: hifes orealwecom mons. oo cense sl 07
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Abstract

Copper oxide nanoparticles (Cu0-NPs) were synthesized via chemical precipitation method using
copper (1) chloride dihydrate and sodium hydroxide. Then nanoparticles were characterized by
using X-ray Diffraction (XRD), Scanning Electron Microscope (SEM), Energy Dispersive X-ray (EDX),
and Fourler Transform Infra Red (FTIR) spectroscopy. The XRD patterns and EDX spectra showed
that the prepared CuO-NPs were highly pure, erystalline and nano-sized. The SEM image suggested
that nano particles were spherical and there was a tendency of agglomerations. The nanoparticles
showed interactions between copper and oxygen atoms supported by FTIR studies,

Keywords
Copper Oxide, Nano Particles, Chemical Precipitation, X-Ray Diffraction, SEM

Subject Areas: Chemical Engineering & Technology, Nanometer Materials

1. Introduction

Nanotechnology gaimed much attention for its vital ploneering role in manipulating matersals at the atomic and
molecular levels to dramarically alter the product properties. Materials reduced to the nancmetrc scale display

“Correspoading aubor.
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Abstract Experianeital investigitions of forced convective liew waissfer coefficient of CoQ-PVA aopefliads
under miform and constant beat fax are reported in this paper. Different nanofhid samples at different vohame
concentrations (0.0, 0.1 & 0.2%) were prepared by dispersing CuQ NPs with mm average size of 3250 nm in 4 wi%
P A solution using ulirasonication and magnetic stiming. The forced comvective hest mansfer coefficient of the
Cud-PVA mnofluds was meased with the help of verical shell-and-tube heat exchanger where spiml corcular
copper mbe was wsed. All the experiments were performed mnder Inminar comditions { Be < 23000, The results mder
laminar flow conditions. showed considerable enhancement of comvective heat transfer with the use of nanofluids.
There was increase in best mansfer coefficien of nanofluids Cul-FW A when compared with their base fluids. The
incTense is significant even tbough the concentration is less.
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1. Introduction

I recent times, saceiechimlogy has gained  amech
atterrticn for its vital pioneering role in nunipulating nuterials
at the atomic and mobecular levels o dransstically alter the
product properiies. Materials reduced to the napmmetric
scale display sipmificantly different properiies compared b
what they display at the macroscale or microscales,
Because of their unigue propertics, nanematerials are
widely used in a variety of applications. Small amounts of
manoparticles can play a vital role in developing the
properties of materials. Manoparticles are becoming more
aed more importan day by day as they play a beneficial
role noa wide vanery of scientific fields. In general, the
size of a nanoparticle spans the range between 1 and &0
nm. Manotechnology comprises the design. comstmiction
il wilizotion of fuctonal stucnmes with or lexst oo
charnclenstic dunension messnred in nanometers. Currently
nanoparicles are widely wsing in many fields [1.9],

Heat transfer enlsancement is an active and opomant
field of engineering research. Heat transfer fluids play an
important rode m many  indusines such s power
generanoi, ransportation. and pewer electronic sysiems
whach lave higher themial requirenents. Pood thermal
conductivity i the nmin limitation i the development of

cnergy efficient beat ransfier fuids required for modem
heat transfer equipment. The enhancement of heating or
cooling in an industrial process Ry create a saving in
cnergy. redike process time, raise thermal rating and
lengthen the working life of equipment, Mot of the hear
tramsfer fluds that are nsed dn variows applications have
low thermal conductivity. Conventional fluids, such as
refrigerants, water, engine oil, ethylene ghycol, efc. have
poor heat transfer performance  and therefore  high
compaciness and effectivensss of heat wanmsfer systems are
necessary i achieve the reqinred heat transfer [10].

Generally metals, metal oxides and nanotubes are wsed
in the preparation of nanofiunids to enhance the thermal
conductivity of the pancflusd by incieasing combiction
and convection cocfficients [11.12] Compared to other
metal oxides oxides of copper hawe high thermal
conductrwity [13.14]. Copper owade nanofluid shows
reduced weight loss, enhanced thermal stability and
thermal conductivity when compared to other Huids [ 15],

Thermal conductivity of commenly available and
cconcmically viable metal oxide nanoparticles is in the
ranze of 10-80 WK which is still two orders of
magnitude higher than the thermal conductivity of water
[14]. Thuas, creating stable dispersions of nanoparticles in
bose fluids 1o wnprove thermal propenies mxl thus bear
transfer performanes seems a logseal approach.
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ABSTRACT

In this work, micro-fierBated cellulose (MFC) was prepared from sawdus! and characlerized by
FTIR. WAXRD, and TGA, The MFC was synthesized by several steps such as alkali freatment.
followed by NaCiO; bleaching and acid hydrolysis. The acid hydrofysis was performed by three
differant H; S0, concentrations (1N, 3N and 5N) whereas other conditions were remained
unchanged. MFC were exhibited the identical peaks in FTIR speclra The oxidation reaction tock
place during the MFC preparation by using high concentrations of acid which was detected by FTIR
| specira. The crystallinity index of prepared MFC was measured by peaks at 16.2° and 22.2° (26
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Abstracr: The eorrosion behaviour of commercially used aluninium engine block and pisten weve investigated
in 0IM NaCl solution ar room temperanres. The study was done by electrochemical merhod, using Tafel
polarization and electrochemical impedance spectroscopy (EIS) techmigues. The surface was chavacterized by
opfical microzcope and scarming electron microzcope (SEM). The results indicated differences in the charge
trangfer resistance of engine block and pizion allovs. The current density (Ion) af engine block material showed
higher valus than that af piston material The corvosion potantial (Epoy) and pitting corrosion potential (Epz) of
piston marerial were shifted to the more noble direction. In aluminiiom piston alloy there seems to be umiform
surface pits formations which are in fower amounts as compared to those in engine block alloy. The corrosion
performance of alumimium pizton alloy was found to be higher than that of aluminium engine Block due to the

presence of Ni and lower percentage of Fe in aluminium pizton alloy.

Eeywords: Localized covvosion, aluminium-silicon allays, SEM corvosien potential, polarization resiztance.

INTRODUCTION

Aluminum alleys with siicon as 3 major alloying
element constitufe a cdass of material, which provides the
mast significant part of all shaped castings manufacured,
having a wide range of sgplicaliuns n the automotive
and serospace industries'~. This is mainly due to the
outstanding effect of silicon in the improvement of
casting characteristics, combined with other physical
properties such as mechamical properties and cormosion
resistance. Flecent articles om Al-5i alloys have reported
that coarser dendntic stuciures yield higher cormosion
resistance than finer dendritic strucmares, and that this is
associzted with the morphology of the interdendnitic
eutectic mixture. It was also reported that the silicom
content is another important parameter affecting
mechanical and corrosion resistances . Corrosion is the
zradual chemical or elecrochemical attack on a metal by
its sumoundings such that the metal is converted into an
oxide, salt or some other compound which results in loss
of strength hardness, toughness and other desirable
mechanical properdes. All comosion reactions are
elecirochemical in natare and depend on the operation of
elactrochemical cells at the metal surface” . The
corrosion Tesistance of aluminum is attmbuted to an
exceptionally stable oxide film that forms on its surface.
This film is resistant to attack from water and oxygen in
a wide range of temperatures and pH levels, making
alumimmn alloys useful in a varbety

of environments. The adsorption of agzressive ions such
as Cl into the famlts in the protective film and their
penetration and accumulation in these imperfections is
considered one of the triggermg factors of the process of
nucleation of piting . In addition, another factor which
is mssociated with the susceptibility of aluminium to
pitting corrosion and other forms of localized comosion
iz ﬁelﬂdertmd:lm:ical nazture of the infermstallic
phaszes . As a result, often the cormesion behavior can be
comrelated with the difference in potential between the
mairix snd the imtermetallic compounds present in the
alloy .

Comosion studies of aluminmm apd alumuimium
alloys hawve received considerable attenhon by
researchers becanse of thew technological importance
and mdusimal apphcations. Alummnmm 15 second to
mwon m terme of production and consumption
Alumpium and alummmum alloyvs find apphcations,
manly m  auomeobiles, awiation,  houwsehold
appliances; contaners and electromc devices!?. In the
present paper, the processes of comosion of a
commercizlly avalable aluminum alloy engpne block
and piston 1n 0. 1MNall solnhon were studied wia
electrochemical methods. The research has been
directed towards studving the charactenshes,
condition of formaton and morphelozy of attack.

Journal of Mechanical Engineering. Vol ME 45, No. 1, June 2013
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Abstract: Substirnrion of Zn content on the siracneal. dielectric and elecwical properties of Lis ;sNi,Zng ss.
»FerOs tx = 0.00, 0.10, 0.20, 0.30 and 0.40) ferriter prepared by standard double sintering ceramic
techntgque, simtered at 1150 °C for 5 hours have boew srudied. It hias boer observed thar Zn-substisution
on Li-Ni fervites plays @ vemarkadle vale In improving its stincinrol. elecnical and dielecivic properties.
The bulk density, x-ray density and lattice constant of the ramples decreases with increasing the Ni
content. The porosity of the prepared samples didn't show any trend with Ni content. The X-ray diffraction
(XRDI potern confinmed the single-phase cubic spinel sirwenire of the sowples withont having any other
intermediate phases. The real part of permeabilisy, Loss factor and AC resistivity have been fond to be
decreased while tire Ouality factor mereased with the merease in Ni-content. Freguency dependent
dielectric constans decrecsed with ncreasing the frequency as well as Nt-conrent.

Keywords: Standard  double  sintering  ceramic  techmique,  Lattice  conslant,  Spinel  fervites,
Permeability and Diclectric constant,

L. Introduction

Ferrites i a special class of magneti ox:de 1als with g ﬁamnin MO Fe O, where
M is a divalent metal ion such as Ma®" Zo®, Ni", Cu™, Mg™, Co™, C&" These materials show
sendconducting characteristics which are of gyesr ladmolopcnl apphications nmoe they have high electrical
resistviry as well as berter magnetic quantinies {17 Among the soft magnenc matersals for tngh frequeacy power
clectronics LisNi ferrites is one of the most popular and st candidate of hughest mak [2] These rypes of
polymmllim spmwl fernres have wide Variry of upplicarions such as power ¢lectronics, ferro-flud technology,
m.ug:nenc data storage. in wansfonmers, choke cols, noise fillers and #5 coulrast agent i agnetic resonance
umaging [3-5]. It 1s well tstabluhzd that in Li-Ni ferrites most of the Ni*~ ions occupy in tetrahedral A sites [6)
which results w4 lowering of Fo™ in octabedral A-sites, Moreover, Stctural and other properties of ferrites
are dependent on the qualiry of new marersals, munmg teclmque_ pu-paranm: Temperailae. Concentanon of the

dopants and mq:unlus [7)- Fex dme i 15 p metallic 10ns to these farites to
improve their el and 1znufi by [8]. In the last couple of decades 2 very large
number of researches observed the eﬁ'ect of various addm\m. on different properties of fervites [9-32]. The
effect of i< p P ves of Nl ion i Li-Zn ferate was studied by Sosban et al. [12]. From their
v of ion. Cune temperature and Mossbour studses. it has been observed that Na
substitution greatly affects the magnetic pmpe-mes of the L:-Zn farrites systemn. Magunetic studies of Co
substituted LisZn-femites were also studied by S Magn [ indicaced that cobalt shows

anomalous behavior when substituted i Li-ferrites m the presence of Zn [13]. The stmucture and magnetic
properties of Mg-doped Lig yFes ;Mg 10, ferrites were mnvestigated by Widatallah etal. [14]. The samration
magnetization and Curie tenperatmee were found 10 devrease and the matenial increasingly nwned super-
parsmagnetic a5 millmg proceeded at hugher milling nmes, Tasakin e al [15] srudied the effect of smtering
am»spluere without O ar high sinfermg temperature where high density was expected Tlus causes 1o decreas2
in permeability wiuch might be amnbured 1o e vagiation of chenxcal comg d by volatilization of
Zn. Rosses [17] reported thaat very high permeabaliry i3 restricted to cartaun temperaties ranges and the shapes of
permeabiliry versus femperanue curves are smongly affected by sy inhomogeneity i the ferrite strncture,

Rezlescu [19) reported that the sintermz behavior and nucrostruchure of the femites largely affected by

DOL: 10.9790/4861-07517683 www. iossournals org 76 | Page
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Abstract: A f of al drossas

ilabl asnmnmnm&yndlsmmmhdvﬂmh&smﬂy alumma was ex-

macted froen al Anis coll

d = Dh

d from nwo foundey

and Mandegsag, near the capimal ciry. Diaka. Alu-

misron dross amples were found to spproximasely contain TIw®s ALO; and 12wr% S50 An acid dissolution process was ised to recover

the alvenuss valus from the dross. The sffects of vanous p

ation. and Jeach:

®.2, femp \ seud

2 time, on the extros-

tion of alvming were smdied to optimize the dssolution process. First. AKOH)y wos produced in the form of a zel Cokization of the
AWOH): gl a1 1000°C, 1200°C, and 1400°C for 2 by prodiced 8210y, (c+8=A10, and e-slining powdes, respeciively. Themal charae-

tesizatson of the AOH): gel was pesfs

e differential th

Jb.k
L

1 asalysis (TGDTA) and differeanal seanaieg calos

ranetry (DSC) The phoses and crystallite size of the alumina were & d by X-moy dittrn analyss. The damenseons of the alumna
were foresd 10 be om fae mawo level The chemical coanposs of the ah deois and ahinsns were & ined by X-rsy £l

(XRF) spectoscops. The uenue and morphology of de 3l were snxhied with g ¢l gy, The punty of the
aliunina extracted in this stody was found 1o be 99.0%. Thas, it d that the obtaived alanzan powders cau be p ially utilized as

ommenals,
Keywords: alurnum deoss: alui praticles:

Scinatica: X-ray flnoeescence analysis

1. Introduction

Extraction of ahemina has been of interest for several of
it ml'zxew properties, such as relatively high hardness. high
and biowertness [1-4) Cumently most
of the world's oommmnl aluming 15 produced by thw Bayer

g b 1 [5]. Acidic and olkalme

oum have also baen reported for extrmction of aluina.

Acids such as H.SO,. H;SO: and HNO; have been nsed as

leachms agents [6-7) In this study HCl was used as the

leachinz azeat because of its several advantages: it 1s muld

its action. easily available. and produced as a byproduct m
many chemical industes.

Coneyponting attor M4 Zahuagy Alas Bl zduagsiTdue bd, MA Gafur d s smagafie @yidios. com
© Utaveesry of Scieoce and Techoology Beying aod Sprager Verlag Berlen HesdePerg 2915

In Bangladesh bauxite 1 nor avadable. but a sigraficant
amecant of ahmnimim dross is obtamad as a waste in its
foundsy industries. Aluminum dross is a complex oxide
nmaterial conmining ALO; Si0,. Na,O. FesO, and other

pounds It = f d when molten alk comes in
conract with air at the outer aurdace of the melr. It 15 o baz-
ardous waste matersal [8], however, it contains & hgh per-
cantnge of alumimuem oxide, so it may be an altemanve
sowree of alunng, Recently s increasing wumber of alter-
mh\'enudmbtolbennyupmcas bave been developed
ki deposits [9-10]. Namely. ulka!me

and acxd pmccsse: have been proposed to prod
ﬁmdmnnmuouswhcealumnumuduw&wd&m&e
ore as the alummate jon ( ANO3 1. The Bayer process s quire

Q Springer
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Abstract

Sn-Zn based solder is a possible replacement of Pb solder because of its better mechanical proper-
ties. The alloys need to be studied and explored to get a usable solder alloy having better proper-
ties, In this work cutectic Sn-9Zn and three Tin-Zinc-Bismuth ternary alloys were prepared and
investigated their microhardness and mechanical properties. Microhardness, tensile strength and
elastic modulus increase with Bi addition while ductility decreases with Bi addition.

Keywords
Lead Free Solder Alloy, Eutectic Alloy, Microhardness

1. Introduction

Soldering alloy 1s the prnime matenial for electronic packaging Selecting proper matenal for soldening 15 impor-
tant. Melting temperature, mechamcal properties, wetting properties and low cost, efc_are very unportant 15sues
for selecting & solder material. Tin-Lead solders have been widely used i electronse and optoelectrome packag-
mg due to therr low cost and low melting temperature and good soldening properties. But lead 1s an aggressive
threat for human health and the environment due to its toxicity. Many couatnies banned using lead and lead al-
loys [1] [2] for thesr usa in packamng. Waste Electromic and Electrome Equipment (WEEE) and Restrictson of
Hazardous Substances (ROHS) approvad barmng the use of lead 1n EU countries from July 2006. The USA, the
EU and Japan forbade the use of Lead contaiming products (3] [4]. Au-Sn is thought as an altemative but its

"Correspondag athor.

How to cite this paper: Wadud, M.A., Gafur, M.A, Qadir, Md.R. and Rshman, M.0. (2015) Effect of Bismwth Addition on
Structure and Mechanical Properties of Tin-92Zinc Seldering Alloy, Mateniols Sciences ond Applications, 6, 792-798.
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Abstract

Sn-Zn based solder is a possible replacement of Pb solder because of its better mechanical proper-
ties. The alloys need to be studied and explored to get a usable solder alloy having better proper-
ties. In this work, eutectic Sn-9Zn and three Tin-Zinc-Bismuth ternary alloys were prepared and
investigated their thermal and electrical properties. Thermo-mechanical Analysis and Differential
Thermal Analysis were used to investigate thermal properties. Microstructural study is carried
out with Scanning Electron Microscope. The alloys have single melting point, The co-efficient of
thermal expansion and co-efficient of thermal contraction varies with alloy composition and tem-
perature range. Electrical conductivity changes with Bi addition.

Keywords
Lead Free Solder Alloy, Eutectic Alloy, DTA, TMA, Conductivity

1. Introduction

Twm-Lead solders bave been widely used i electn and optoelectromc packaging due to thewr low cost and
low meltmg temperature and good solderning properties. But lead 1s an agpressive threat for human health and
the environment due to its toxscaty. Many couvatries banned using lead and lead alloys [17 [2] for their use in
packaging. Waste Electronic and Electronic Equipment (WEEE) and Restriction of Hazardous Substances
(RoHS) approved barming the use of lead m Europenn Umion countries effective July 2006. The USA, the EU
and Japan forbade the use of Lead contammng products [3] [4]. Because of the toxicity of lead, tradiional Sn-Pb
solders are now being replaced with Sn-base soldering alloys contsimng additions of other metsls (Ag, Bi, In,
etc) [51-[2). Au-Sn 15 thought to be altenative but its mechanical properties are not sufficient [10] [11]. SAC
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Cartsn mareiutes

In-=u fakrication

Hannc ompasi es
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A inpervative and @Tective approach i introduced o functicaalize multi-walled catdon aanotubes (-
MWCNTs| by in-situ chemical predipiation of hyd racyapatite (HA) to improve their magnetic propertics.
The HAT-MWONTS nanccompasites ane obtained by presurekss sinlenng in vacounm abmespbgre. The
carboxyl functional group [ -0O0H] is inroaduced by an acid treatment on the MWORT surlace. Magnetic
Tnyateresis masurcmend reveals that HAT-MWONTS nanecompeaites exhibil exoclient hard fyronsag-
netic properties with syturation magnetzatan (W] of 0233 emu|g and coerdwicy [He) of 298553 O at
reom temperature. The maximum magnetic hysieresis loss of 044 K{m? induces an expected heat
generation and it is expected that this nanocomposte has potential 10 be used a3 o biomaterial or
hyperthermia treatmeent of bone cancer ard other biomedical applications.

o TG Elowdae WAL AL cights, ol

1. Imtrsduction

In recent wears, assembling nanomatenals into special nanos-

tructuns has gained considerabls scientific attention because ol

their extensive range of biomedical applications, such as magnetic
resonance imaging drug-delivery. as well & the thermo-seeds
embedded in binactive materials which are urilized for bone
cancer treatment wsing the hyperthermia method [1-3]. Magnetic
nanematerials have frequently boen used for the purpose of fy-
perthermmia treatrment and the killing of cancer cells in bones,
which involves localized heating of infecred pars of the body by
applying an alternating magnetic field, But magnetic nanopartides
are prane to aggregation and rapid bicdegradation when they are
exposed to a biological system [4] which can be problematic
considering the importarde of biosafety of the nanoparticles in
medical applicariors. The materials that are compatible with bone
tiszue are preferred for the reatment of bone repair and related
cancer therapy, Hydroxyapatite [(HA; Caypl POLJ(0H)Z] is a biolo-
gically active material that has drawn grear attention from re-
searchers due wits excellent biocampatibilicy, osteocanductive
properties and A chemical structure similar to apaite in the hu-
man skeletal system |5-7|. Hydromyapatite is widely applied as a
biomedical material, incuding such uses as bone fllers, hard and

* Commespancieg author 3t Departmest of Ekcirical and Elscoronic Exginesring,
Imnernational Islame: Unreersicy Chiagomg, Chittazong 42005, Rangladesh,
E-sunidl s oy Wil comn WL, Alsden)

[TINEHTG RO R AT LR LT R GETRRel e L e )
ORE7-5770E HAG Elsevier BY. Al nghis resensed,

sofl tissue repairs, drug and wene delivery sysiems, proein se-
paration and column chromatographby for rapid fractionation of
biomolecules [E=12], In addition, HA materials are also potential
canclidates for use in oell targeting, near-infrared (MIR] Nuores-
cence Labeling, imaging and diagnostic materials | 13, 14]. Becently,
there is growing interest in hydroayapatite-based nanomomposites
with & magnetic properly as drug delivery carriers (o precisely
target the desired organs ar tissues inside the body and thus sig-
nificantly reduce unnecessary damage to healthy tissue by apply-
ing lcal heat through an external magretic fisld [15]. Carbon
nanoiubes [CMTs), especially multi-walled carbon  nanotubes
[BSWACMTS) hawe been consicdlered as potential candidates Tar a
reinforcing agent of hydroxyapatite due to their unigue thermal,
cledronic, magnetic properties and as innovative carriers for bone
morphogenelic prolein | [6-1E]. Moreover, CHT-based biomaterial
com posites are proven ta be soitable for ol groweh and growing
ETEyTE activicy | 1920, Functionalized carbon nanombes (F-CW 1)
at av camers [or the delnery of a wide rangs afl therapeutic
agants |21, The healing potentiadl of a defective bone is sig-
nilicantly enhanced when therapeutic agents are  delivered
through HA nanocarriers [22,23] Thersfore. it is impartant o
develop the HAF-MWONT: nanocomposites with an improved
magnelic properly s hal they can be used a5 a thermal seeds by
magnetically  incuced  hyperthermia,  killing  cancer cells at
[EmMperamnmes =43 “C for bane cancer rextment. To maximize tha
elfects of MWCNT Tor the alorementionsd biomecdical applica-
tons. they have to be fundianalized or chemically madified in
order W improve their biocompatibility by the presence of
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ABSTRACT:  In this invessigadon, eposide fesirane), a evclic edber with 2 dree-asom ring, funerional semi-inberpeneerating
pohomer neswork (semi-TPM) berdrogel microspheres composed of emperature-sensitve polyiy-isoprop viacrylamide- P N-
methylene-bis-acrylamide) (PONTPARN-MBA &) and PIMNIPAM-gycidy] methaorylake) (MNITAM-CMA]] are prepared. We called
these microsphenes as PINIPARM-MBA S T NTPAM-GRA) The mocrs pheres exhibited temperabare-sers bve volums phasas
transition at a wenperatane vange of 33357, The chemical bonding of anticancer drags with the eposade ring incressed the
absorprion capacity but their veloase is aHecrod, as the pemperatuse i deereased below the volume phase ranstion, studied under an
in vitro eondidon suitable for applicakon in the reatment of cancer cells. The epoide functhionality of semi-1TM hrdrogel
microspheres i8 also uklized o isolate inorganic nanopart des, using FeyOy nanopartiches a5 an example, simply by blending the
hydrogel and magnetic | FeyDy) dispersions. The presence of strained oxirane ring derived from GMA segment induced high afimity
for st -IPA hyd vowed srdevosphures toward magneac Ferly nanoparacles and eventually veduced the colloidal seaelieg = 2005
Wiley Periodicals, Ine. Adv Polym Techmol 2005, 0, 21645; View this article anline at wileyonlinalibearyocom. DOL 1001002/ adv 21645

KEY WOERDS: Antcancer drag Eposide, Wanoparticles, Soard- 1PN, Tempor ature-responsive

I Tnlr o dna Liom

@ timdi responsive hydsogels exhibiting sharp volume
L_¥ phase transition in respose b small vacdaton in envi-
monment skimuli such as eemperatuce, pH, jonde streng th, elec-
tric curment, redow, light, atc. are attractive soft materiak. 7
These materials are drawing much attention from the e
sparchors bor their wide range of biomedical and phar-
maceutical applicatons. = Temperawre s one of the
impomant triggenng signals G voluime phase transition
among the reported stimuli-res ponsive hydogels. Cross-linked
polyiisopropylacvlamide) (PMNIPAM) i= a widely sradied
teanperabd cresponsive hydrogels. These FRIPAM hydsogels
reprrtadly ehoww a volume phase transihon lemperakum com-
monly known as lowaer critoal soludon temperatare (LOST)
al about 34T A temperature below the LOST, the PHI-

HSebiivznn e |0 P bytrwai Toezh foshongay, W 0, P, 0, 2015, D08 101 0S50y 21845
o 20E Wiy Pailodizaka, i

PAM hydrogels swell due to the formaton of hydrogen bonds
among hydrophilic mrdde groups and susrounding water
molecules While os the temperabure increasas above the LOST,
tha PHIPAM hydrogels dehydrake because the hydrogen bond-
ing interactions either weaken or dismapt and the hydopho-
e mteractons ameng the Tydiophobse dsopropyl groups
dcaminibe,

The poor mechanical  strength of these  cioss-linked
PHIPAR hydrogels particulacly m the swollen s tste often ne-
duces ther application potenials cubxde the biomedical Geld
The stremgth of hydrogels can be increased by incorpovating
cross-Hnkiveg agenes, comonomers, and ineasing the degres
ofcas-linking Recently numerous sermi-inder peretrating poly-
mer network |semi-IFA) hydrmogels with mproved mechamnical
proparties have besn reported *™ Semi-IPM hydrogels ae de-
Hined as a mdstune of bwo o moe intersind g polymers whoee
cne of the network polymers is Linear and s synthesized in

HBA6 1 of 12
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Use of Magnesium Sulphate and Boric Acid to Reduce
Ecologically Unfavoured Ammonium Sulphate as
Deliming Agent in Leather Processing
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Abstract

The use of an alternative deliming agent in leather processing is described which will
reduce or in some cases completely eliminate the use of ammonium salts, thereby
reducing the level of nitrogenous components in the tannery effluent. To choose the
suitable deliming agent magnesium sulphate and boric acid are used separately or/and
their mixtre with ammonium sulphate in the deliming step of leather processing.
After analysing physical and chemical properties of the leather it is found that boric
acid delimed hides are best quality and in this process uptake of chrome is also better,

Introduction

When the hides and skins are unhaired and
fleshed they are in a swollen and pumped
condition and are full of lime. The limed
hides and skins are called pelt. Before the
pelt can be satisfactorily tanned to produce
leather it is nccessary to free them from the
lime. Lime content in the pelt may vary (from
0.5-2.0 %) on pelt weight.'

Ammonium sulphate is commonly used to
delime hides and skins in tanning industries.
A practice that results in elevated levels of
ammonium in beam house effluent and create
unpleasant working conditions. But the max-
imum permissible limit of ammonia nitrogen
in the industrial effluent is 50 mg/L.? So, the
disposal of ammonia containing effluents
into nearby water resources poses an eminent

danger especially in regard to maintenance of
fish life. Excessive levels of ammoniacal
nitrogen also cause water quality problems.?
Besides, these dissolved ammonia escapes to
the atmosphere when the effluents are dis-
charged, which cause adverse health effects
on humam life like respiratory irritations,
severe pulmonary imtations and skin irrita-
tions.*

From the literature survey it is found that
some works have already been done by other
scientists to replace ammonium sulphate as a
deliming agent using magnesium lactate and
magnesium chloride in combination with sul-
phuric acid or hydrochloric acid. But their
introduction into the float, however, can
create localized areas of low pH. This can
cause acid shock and result in drawn grain


http://www.bcsir.gov.bd/nolink/Leather-Research-Institute

76

TOSE Jowmal of Applied Chemistry (TOSRE-JAC)
e-I5SN- 2278-5736 Volume &, Issue 1 Ver. I {Jan. 2015), PP 54-38
www.iosrjournals.org

Fatliquor preparation from Karanja seed oil (Pongamia pinnata
L.) and its application for leather processing
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Abstract: Fatdiguer qffectz the physical properties of the leather and makez more flaxible and softer. Fatliguor
prepared from karanja seed eil by sulphation process followed by additien of sedium hydroxids to maintain pH
at 3.0 with conc. sulphuric acid FI-IR analysis of the sulphated product confirmed the attachment of sulphonic
acid group. The plysical and chemical properties of the failiguor were found satigfaciory. The prepared
fatliguor was applied for the processing of goat skins. The processed gear skins physical and chemical
properties compared with the skinz preceszed by fatliguor made from castor oil and all the remaining leather
processing chemicals same in both processing. Goat skins processed by these rwo nipes of fatliguor found
standard leather specification. So fatligowr prepaved from karawja seed oil extracted by soxlet extraction
method considered as a substitute imported fatligour.

Keywords: Fadiguor, FI-IR, Sirength propertiss, organo leptic properties, sulphation, Karanja seed oil.

I. Introduction

Earanja (Pongamia pinnata L) belongs to the famuly of Leguminaceze. These frees are normally
found aroamd coastal areas, mver banks, fidal forests and road mdes. Karanja 15 one of the nitrogen fxing tree
produces seed kemnels contamimg 27-39 percent of ol The fresh extracted oil 15 vellowish crange to brown
colowr and rapidly darkens on storage. It has a disgusting odour and bitter taste. Karanja o1l 15 manly used as a
raw material for scap mamifacturing but the mam constrams for its other usage are the color and odor [1]. The
o1l 15 used mainly as lubricant, water-paint binder and production of biodiesel by methanolysis [2].

This paper describes the use of Karanja seed oul for the preparation of fathiquor and its uses for leather
processing. Most of the fathquors are mmported from other couniries and has mvested huge foreign cwrency on
imports. In this study we try to prepare substitutes of imported fathquors by the fathiquors prepared from our
local raw matenials, Karanja seed ol
The fatty acid composition of typical Earanja seed o1l 15 shown m the Table-1.

Table-1: The fatty zcid compeosition of a typical karanja seed ol [2]

Faity acid FPercentaze
Palmiric acid (T, 11.65
Stearic acid (Cu) 750

Deic acid (Cias) 51.59
Limoleic acid (Ces) 16.64
Escosamoic acid (Cs) 133
Dwosocasmic add (Ca) 445
Tetmcosanoic acid (T 108

From the table 1t 1= shown that m Karanja seed o1l contains higher proportion of cleie acd than other fatty acid.
Higher proportion oleic acid content 15 sutable for fathquor preparation

IO. Material And Methods

1.1 Eaw material

Earanja seeds were collected from Fajshahn distiet, Bangladesh and full gram chrome tanned leathers
were collected from commercial hide brokers.
1.2 RBeagents
Feagents used for analysis are laboratory or analytical mrade and leather processing are commercial grade.
1.3 (il extraction

Earanja seeds are gramed to powder form and shade dried for 10-15 days. The dried powders are
subjected to Soxlet extrachon using n-hexane as a solvent.

DOT: 10.9790/5736-08115438 www.losyjournals.arg 54 | Page
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2.4 Sulphation process

A mixture of 40 ml concentrated sulphune acid and 10 ml of concentrated phosphoric acid are added
drop mise in 200 gzm of karanja oil with constant sturing at 18-20°C temperature. Feaction was camed out
slowly (approsimately 3 hours requived to complete the reaction). The sulphated products shaken wath 400 ml of
10%% sodium chlonde solution and then keep in a separating fannel overnight and layer was separated. The pH
of the separated upper laver sulphated hguor was neutralized at pH 5.0 by adding 30% sodium hydroxide
solution and the resulting fathouer then applied for leather processing.

1.5 Analyss of the fatliqguor

Earanja seed oil was analysed and its chemical and phymical characteristics are characteristies
accordmeg to the Amenican (il Chemists Society Methods [3]. Refractve index, acid value, sapomification value
and unsapomficable matter were measured.

2.6 FT-IR analysis of Sulphated Product
In order to mvestigate presence of sulphomic acid group i sulphated fathquor FT-IE spectra of
sulphated fathquor was taken uwsing a Shimad=u FT-IR [4].

1.7 Fatliguoring process

After shaving the leather at 0.9 mm it was wet back by adding water and wetting agent m the drum.
After 30 minutes nn the water was drammed off. Then by adding 2% neutralizmg syntan m the dm 1t was rmn
for another 15 minutes at approimately 10 rpm m the ambient temperatwe. There afier 0.5% sodium
bicarbonate was added and the dnmm was nm for an addifional 15 nunutes at the same speeds mamtaiming the
pH at 5.0-5.5. The neutrabized leather was washed with water and dyed wath 1% acid dye for 30 mnutes [5], [6].

Then 6% fathouor was added to the dye bath at room temperature and was mm at 10 ypm for 40
munutes. The dyed leather was then washed with water and removed from the drum. After samming and setthng
out if was air dried at room temperature and was used for vanous physical properties investization. The fat
liquoring process of skin is illustrated by the Table-2.

Table-2: Practical recipe for fat iquormg of skin

Process i Product TCumation (min) Femarks
Wet back 100 Water at 35°C

0l Ethowxylated Fairy Alcohal

2 COmalic Aad Cnm 3 min pHiE

Neutralization 100 Water at 35°C

0 Sodium bicarbomate

1 Nenmlizing Azent Dnm 3 min pH 4.6
Dryeinz-Fatiquarmg [1] Water at 30°C

1 Crye(Beipe) Dimum 30 min

100 Water at 50°C

§ Sulphated Vepemble (il  { Karmja | Dirum &) min

o)
1.0 Formic Arid D 10 min
10 Formic Arid Dinum 10 min pHip
Fum-off and Wash 10 min

IM. Eesult and Discussion
3.1 Analysis of Karanja seed oil
3.1.1 Physical properties
The physical properties of Karanja seed oil, sulphated Karanja seed cil and sulphated Castor oul (which is
conventionally used as fathiquor m leather processmg) are shown m Table-3.

Table-3: Physical properties of Karanja seed cl, sulphated Karanja seed oil and sulphatedn Caster o1l

Parameter Haranja oil Solphated Karanja il Sulphated castor oil
| Appearance Dark brown liquid Brown limsid Pale amber limsid

Sobubility in water Insoluble Soluble Soluble

Refacive Index (20.5 C) 14686 1467 1478

Spediic Gravity at 20.5°C) 0.E2D 0.EAL 1028

Mean = S0} tnplicate analysis

From the table 1t can be shown that the appearance of sulphated Karanja seed oil and sulphated Castor
oil are distinet. Both the sulphated il is soluble in warm water. The refrachive index value, specific gravity
values are higher in case of sulphated caster cil. Thus the physical properties of Earanja seed oil are m
agreement with the reported values [3], [7]
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3.1.2 Chemical properties
The chemucal properties of Karanja seed ail and sulphated Karanja seed oil compared with sulphated Castor odl
are shown in the Table-4.

Table—4: Chemical properties of Karanja seed oil, sulphated Earanja seed o1l and sulphated Castar ol

FParameter Earanja oil Solphated Koranja oil Solphated castor oil
pH of 107 sofution Bl [#] pl]

% Fairy matter 0L 0.0 1

Saponification valie 185 187 176

Indme Vahe 8565 BL3 81

Add Vahie 71 5.06 20

50, content - 41% 51%

Ash comtent - 2% 18%

Mean = 5D tnplicate analysis

From the table-4 it 15 shown that Karanja seed o1 contams high percentage of fatty matter, which
indicates the use of this oil for preparation of fatliquor.

Iodme value shows that the oil has high quantity of unsatrated fatty acid. The indine value is used to
determine the degree of unsatwation of fatty acids. It 15 alse reported that the oleic acid is the main fatty acids of
thas oal.

Earanja seed oul has been found to have the hgher saponification value (Table-4). Smee saponification
value 15 mversely proportional to the molecular weight of the fatty acid present in oil 5o it is found m liquid
form at room temperahwe. Karanja seed oil also represents the higher acid value which makes this o1l suitable
ingredient for fathquor.

Colloidal emulzion 15 mdicative of low to medium degree of sulphation. This physical observation
confirms that there 15 percentage of 50; meorporated m the sulphated compound. The combined 5Ch or
emulsifier 15 the fuel which drives the ol droplets into the leather. Anjonic ewmlsifier ensures a great degree of
fixation [B], [9] smee they will be attracted to the posttively charged leather.

It 15 found that the iodine value of the raw Earanja seed o1l decreases after sulphation, while the acid
value mereases showing the hydrolysis of fatty molecule.

The pH value of sulphated Earanja seed oil and sulphated Castor o1l was found to be 6.2 and 7.0
respectively. This may result of neutralization carried out during the sulfating process.

The result showed that in sulphated Karanja seed oil the percentage of organically combined S0 [6]1s
relatively lower than the sulphated castor cdl.

The sulphated Earanja seed cil showed higher ash content than sulphated Castor cal. This value
referred to the sodium salt produced by neutralization of acid duwring sulphation.

3.2 FT-IR Analysis [4]
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Fig. 1{a) The FT-IF. spectma of sulphonated ofl Fig. 1(k). FT-IR. pecma of unsalpbanated oil

Fig. 1{a) & 1(b) illustrates the IR spectrum of sulphated and unsulphated Karanja seed o1l (Pongamia pinnata
L.). The peaks at Fiz.1(a)}2854.65cm™, 1165.00cm™ & 1222 87cm™  represent the presence of C-H, C-0 & -50;
groups respectively.
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The peaks at Fig.1(b). 2922.16cm™, 1726.2%m™ & 1165.00an™ are due to the presence of =C-H, C=0 & C-0
respectvaly.

3.3 Stability of Karanja seed oil
The statuhity of the prepared fathquor 1n different salution 15 shown m Table-5.

Table-£: Stablity of 10% solution

Solnfion Solphated Faranja seed oil
e Nall Stable

5o Na, 50, Stable

3% Badc Chromium Sulpkate Stable T-T hours

S Mz0 Siahle

5% Formic Add Mot stable

From the Table it can be shown that the prepared fatliguor 1s stable m salts, tanming and basification
agent. This makes it possible using m re-tanming and fatliquormg steps. The stabality of the emulsion of the
expermmental fatliquor 1s due to the poly hydroxyl sulphate group which is resistance to byvdralysis.

Commercial sulphated o1l may give either a solution or emulsion with water. Such an emulsion may be
erther transparent or opaque. This vanation in fypes of emulsion 15 dependent on the degree of sulphation and to
a subsequent treatment and the neutrahization. In general the more opague tyvpes of conclusion are considered to
due taken up better in fat-liguorng. The prepared fat-liquor gves colloidal emulsion wath warm water.

3.4 Strength properties

The strength properties [10] hke tensile strength tongue tear strength were tested using an instron
ten=ile tester and gram crack & gram brust usmmg lastometer of two matched side leather those were fat hquored
by using sulphated Karanja seed oil and imported sulphated castor oil have been compared which 15 chown in
the

Table-6: Strength Properties

Propertias Prepared fat-liquor Imparted fat-liquar

Tenzle sirength (F/omr) Taralel T505 T0.03
Perpendicular 1783 2140

Elongation at reak (33 Tarallel 530 400
Perpendicular ] 4

Tear resistance (o) Taralel EX] 301
Perpendicular 72 711

From the strength properties analysis conducted, 1t 15 evident that the leather fathiguored using
sulphated Karanja seed o1l comparable to sulphated castor cal.

Some difference was observed m the physical test of leather however, results were found under the
limit of standard specification which confirmed [6], [B] the smtability of prepared fathqueor. As the strength
properties of the leather are also decided by the Cry0y and fat content, the leather have been physically tested for
tensile strength, elongation at break, stitch tear strength and the results are reported in table-6.

The chremme oxide content and fat content in leather seems to have acceptable value for both the
sulphated Karanja seed ol and Castrol oul. The enhancement m mechamcal properties of treated leather nsmg
sulphated Karanja seed oil 15 due to good hubrication of [6], [11] fibers. The prepared fat-liquor possesses good
penetration power and emulsion stability.

Tenzile strength 15 the value of load the sample cross section can bear when load by the axal load and
it iz related with the leather sample state of collagen fibers. Therefore, the tensile strength can charactenze the
fleccibulity of fibers beside for the strength of collagen fibars.

Flexibility 15 one of the most mmpartant properties of leather achieved from fat-hquor. Fat-hiquor reduce
the frichon between fiber 15 mainly related to the natwe of sulfated oil and the quality of introduced oil. The
elongation at break can characterize the softness, flexibility [5], [6]. strength and toughness of leather matix.

3.5 Physical testing and Hand Evaluation of leather

Exparimental and control crust leather were assed for fullness, sofiness, grain tightness (break) by hand
and vimal examination. The leathers were rated on a scale of 0-10 peints for each fimetional property by
experienced leather technologst, where higher pomts indicate leather property.
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3.6 Organo leptic properties
Leather made with sulphated Earanja seed o1l and imported fatliquor based on castor ol were analysed
for their crgano lepltic properfies which are shown m the Table-T7.

Table-T: Organo leptic properties

Properties Trial with prepared fatliquor Trial with imported fathgmor
Sofmes: 35 45

Fullness LX) LK)

Surface touch 3 43

Gmain tighmess 3 43

Odnr UOidorless Diistinct

From the Table it can be shown that the leather made with the sulphated EKaranja seed o1l has the
similar sofiness, fullness with the fathquor based on Castor oil. Leather wall be fll of fiber sickenmmg of the
tanned fiber shucture 15 well avoided.

Fimmess or looseness of the grain seems also be coupled with the amount of fat [12], [13] in the grain.
If the papillary laver 15 extermally softened the grain mav become loose and poor break occurs. For fiullness,
firmness 15 more critical 155ue; if requires proper adjustment of combmation of fatliquer, dyemg and subsequent
mechamcal operation.

IV. Conclusion

The leather processed by the prepared fatliguor and conventional fatliquor are very closer i respect of
phyzical, chemical, strength and organe leptic properties. Firmmess or looseness of the grain coupled with the
amount of fat in the gram  If the papallary layer 15 externally softened the gramn may become loose and poor
break oceurs. For fiullness, firmmess 15 more enheal 1ssue; 1t requires proper adjustment of combinaton of
fatliguor, dyeing and subsequent mechamical cperation. Fimness wvalue of prepared fatliquor less than
convention liquor fimness value but higher percentage of fatty matter content ensures s sutabality for
prepanng fathquor. On the other hand prepared fathquer 15 stable 1n salt, tanmng and basification agent.
Mereover the physical and chemical properties of the prepared fatliguer are very much closer to those of
conventional fatliquor. Thus Karanja seed o1l may be considered as an important source of fatliquor matenal
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Studies on the Tanning with Glutaraldehyde as an Alternative to
Traditional Chrome Tanning System for the Production of Chrome
Free Leather.

Dipankar Chakraborty®, Ariful Hai Quadery and AL Abul Kashem Azad

Chemical Research Division, Leather Research Institute, Bangladesh Council of Scientific &
Industrial Research, Nayarhat, Savar, Dhaka-1330, Bangladesh.

Abstract

Chrome tanning 15 a versatile tanmng system, but the pollution problems of clyvomium due to madequa-
cy of tteatment systems and possible formation of Cri(VI), a caranogen, have led to search for an eco-
fnendly and viable alternative tanning system. The present mvestigation focuses on the development of
anovel, lugh performance and thermally stable aldehyde tannaze system to produce clrome fiee leather
by eross hnkng the NH; groups of collagen wath glutaraldehyde (CHO-CHy-CH>-CH--CHO). After as
usual soaking, lming, deliming, bating and prekling operations the pickle pelts were tanned with gha-
taraldehyde and other synfans. This developed chrome free tanming process produce crust leathers
exhibiting thermal stability =85°C and reducing the TDS value with 0% emizsion of Cr-salt in tanmery
discharge.

Kev words : Eco fnendly tanming system, Chrome free leather, Crust leathers

Introduction

The tanming industry is cne of the oldest and
fastest growing industries in South and
Southeast Asia but hightenng emironmental
regulations have greatly impacted the opera-
tion of tannenies throughout the world This
15 becanse i the leather mdustry from 1000
kg of raw hides, yield only 150 kg leather
and the remaining are 150 kg sphit, 700 kg
solid waste and 30 no® of effluent contaming

* Author for correspondence.

400 kg dissclved and suspended wastes. In
this Inge amount of tannery waste, chromi-
um salts are considered to be the most
heinous element which is used n chrome
tanning stage as basic chromium sulphate.
So pollutng nature of chromnmm salts has
placed clrome tanming wnder severe cniti-
cism owing to ecotoxicological objections,
although chrome tanned leathers do possess
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many significant advantages. For these rea-
sons @ viable altemative to chrome tanming
system 15 of paramount interest for the pro-
duction of leathers similar to those of con-
ventional chrome tanned leathers. From the
updated scientific literature survey it is
found that many attempts have been taken to
produce chrome free leather nsing iron-com-
plexes. synthetic resins with aluminium and
titanivm, tara-aluminium tanning, wet white
pretannage and aldehyde/polymer combina-
tion etc. (Balasubramamian and Gayathrm,
1997; Gangopadhyay e al, 2000: Palop,
2003; Vitolo er al, 2003; Palop. 2000). But
these processes suffer from vanous disad-
vantages such as alummmm tanmnage gives
inferior shrinkage, and light-fasimess, ttani-
um tanmage gives full leathers with yellow-
ish tinge, fitanium tannins are also expen-
sive. Using vegetable tannins the leather can
not achieve the charactenistics ke chrome
tanmed leather.

The research reported in this paper seeks to
overcome the above disadvantages using
glutaraldehyde as a pretanning agent and to
minimize the environmental impact of
chrome tanning.

Materials and Methods

Raw materials

The brined geat skins and cow hides were
obtained from commercial hide brokers.
Several expenments were camed out using
freshly flayed goat skins of average weight
1kg and average areas 5 sq. ft. and cow hides

Studies on the Tanmng with Glutaraldehyde
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of average weight 10 kg and average area of
20 sg. ft. obtamed from local slanghter houses.

Equipments

In the pretanming step stainless steel dnm of
18" width and 36" diameter were used. The
speed of the drum was 4 to 20 rpm. For sub-
sequent operafions upto crust and fimsh as
usual machinaries were used.

Chemicals

The following chemicals were employed in
the pretanning step of leather processing glu-
taraldehyde, sodium meta bi-sulphite, syn-
tan, sodium bi-carbonate and fungicide.

All the chemucals were commercial grade
products. The chemicals emploved in subse-
quent operations were those normally used
in leather mdustry.

Optimization of glutaraldebyde for pretan-
ning

The percentage glutaraldehyde offer was
vaned from 0.53% to 3% for tanning along
with the fixed amount of the symtan and
other chemicals. Pickled pelts were used for
tanning experiments. The shrinkage temper-
ature of various tanned leathers were deter-
mined and benchmarked for selecting the
optimum amount of ghitaraldehyde.

Tanning processes

For both glataraldehyde tanning and chrome
tanming operations of leather processing the
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raw hides were converted imto pickled pelt
by traditional beam house operations. Then
the pickle pelts were converted into wet white
and wet biue leather and subsequently to crust
leather by the following processes.

Table-I. Processing steps
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Tanning dizcharge analysis

The waste water discharge from fannmg
operation was analyzed for some common
characteristics of waste water which are
Important in assessing the potential for water

Glutaraldehyde tanning for the producton
of crust leather

Chrome tanning for the production of crust
leather

Tarming by 2 5% glutaraldshyde, 1 % sodium
meta bi- sulphite, 50% water, 2% naphthalena
based syntan, 0.6% sodmm bi-carbonate and
0.2% fungicide.

Then samming, sphtting and shaving opera-
fions were done for the production of wet white
leather.

Neutralization by 1.5% MNeutralizing syntan.
Retarming by 4% aciylic syntan, 6% vegetable
tanmin and 4% resin syntan.

Then fathquonng and dvemg were done for the
production of crust leather.

Tanming by 6% basie chromdum sulphate and 2%
chrome syntan.

Then samumng, sphting and shaving operations
were done for the produchon of wet blue leather.
Meutrahization by 1.5% Newtralizmg syntan.
Fetanning by 4% acrylic syntan, 6% wvegetable
tanmin and 4% resin synfan

Then fathquering and dvemng were done for the
production of crust leather

Determination of shrinkage temperature

Samples of tanned leather were tested in the
wet state, just after tanning This means that
immediately after tanming the specimens
were washed in nmning water and squeezed
several times with a blade to elinunate the
excess water and tanning solutions.
Trnplicate leather samples for a total samples
dimension of 30 x 3 mm for a thickness less
than 0.3 mm were used for shrinkage tem-
perature determination. The methed used for
shrinkage temperature determination is cod-
ified in the international norm (International
leather unien) for leather. The heating rate
used was of 1.50 C/mm.

pollution like pH, BOD, COD, total solids,
dissolved solids, suspended solids, chloride.
total chromium etc. accordmg to the stan-
dard method (Clesceri er al, 1999).

Sampling for physical and chemical analysiz

In each expenment the hides and skins were
sampled after each processing stage
(Standard practice for sampling, 2002. For
physical testing square (10" x 10") samples
were taken 4" away from the foot of the tail
and 2" away from the back bone. For chem-
ical amalysis rectangular pieces of leather
measunng 6.5 x 2.3" were taken from each




556 Studies on the Tanmng wath Glutaraldehyde

side representing the butt, belly and shoul-
der portions.

Phoysical analysis

The main physical properties namely thick-
ness of the leather. temsile strength exten-
sion, ball brust of controlled leather and
those of tanned with glutaraldehyde, condi-
tioned at 80 + 4°F and 65 + 2 % B H. for
48 hours are assessed In accordance with
standard methods (Dutta, 1999 Each value
reported 1s an average value of four samples.
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leather To optmmze the amount of glu-
taraldehyde for tanming different amounts of
ghutaraldelyde were used and the results of
shrinkage temperature and visual assessment
data of leather are shown in Table IT.

From the table it is evident that with increase
in the amount of ghitaraldehyde added con-
siderable mcrease m shnnkage temperahire
of leather was obtained using ghitaraldehyde
upto 2%, with further merease in glutaralde-
hyde to 2.5% there is only slightly merease
mn shrinkage temperature of tanned leather.

Table-II. Shrinkage temperature and visual characteriztics of leather at different percentages of

glutaraldehyde
Glutaraldelyrde Shrinkage temperatre | Visual assessment scale (0-100*
added (%) (T:°0) Grzin charactaristics Fullness
0s B0 3 5
10 80 7 3
15 82 7 7
20 B4 7 3
25 85 T 9
30 85 & 9

# The scale of 0-10 mdicate 0 for poor and 10 for very good

Chemical analysis

Wolatile matters, ash, hide substance, chrome
content of both the leathers tanned with glu-
taraldehyde and chrome were deternined by
the official methods of amalysis of SLTC
(Society of Leather Technologist and
Chemists, 1996).

Eesults and Discussion

Effect of glutaraldehyde on the shrinkage
temperature and wvisual charactenstics of

Further increase in glutaraldehyde offer
results no change of shrinkage temperatire.

The increase in the offer of glutaraldehyde to
3% results in the leather of coarse gan.
Empty leathers have been obtamned when
0.5% glutaraldehyde was used and the full-
ness of the leather increases with the
mncrease of glataraldelyde added upto 2.5%.
Considening both the shrinkage temperahire
and the properties of the tanned leather, 2.5%
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ghutaraldehyde ( based on the pelt weight) has
been found to be the optimum offer

Tanming dizcharze analysis

The discharge from chrome tanming and glu-
taraldehyde tanming were analyzed for the
parameters which are listed in Table ITT.

From the table it 15 found that though the
BOD and COD in the discharge of glu
taraldehyde tannng 1s high but the total

Table-II. Characteristics of tanning discharge,

85

557

taraldelyde tanming 15 much more accept-
able than the conventional chrome tanmng.

Physical parameters

The physical parameters of both glutaralde-
hyde tanned and chrome tanned leathers are
listed in Table IV. From the table it is found
that the physical properties of the glutaralde-
hyde tanned leather is comparable or in some
cases better than the leather tanmed by con-
ventional chrome.

Parameter Chrome tanmmg Glutaraldehyde tanning
25-40 in-40

BOD 5 day at 20°C (Total) 350 - 800 500 - 1000

COD (Total) 1000 - 2500 1200 - 3000

Total solids (TS) 30,000 - 60,000 20,000 - 40,000
Dissolved solids (DS} 29,000 - 57,500 25,000 - 48,500
Suspended solids (55) 1000 - 2500 800 - 1800
Chlonde (as CT) 15000 - 25000 13,500 - 22000
Total chromnom {as Cr} 1500 - 4000 0

All the values except pH are expressed in mgz/L.

solids and chloride are much less in glu-
taraldehyde tanming discharge. From the
table 1t 15 revealed that there is no discharge
of chrommm m the effluent of ghutaraldelyde
tanming. S¢ in environmental aspects the gl

Chemical properties

The chemical properties of the leather
tanmed by glutaraldehyde and chrome are
shown in Table V. From the table it is found
that in wet whate leather percentage of Cr0;

Table : IV, Phyzical propertes of the tanned leather

Phsical properties Ghutaraldehyde tanned leather Chrome tarmed leather
Thickness (inches) 0065 0.064

Tenszile strength (psi) 12563 225580
Extension (%) .10 4521

Ball brust {Ibs) 124.50 2510
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Table :V. Chemical properties of the glutaraldebyde tanned leather and chrome tanned leather
after shaving
Assessment Chemucal composiion of pretanned Chemical composition of chrome-
leather after shaving (wet wihate) tanned leather after shanwing (wet blua)

Volatile matters 9.8% 3.0%

Sulphated total’ash 1.3% 23%

Hide substance 29.5% 75.2%

Cri0; - 48%

1z mll because no chrome iz used m wet
whate leather In wet white leather ash and
hide substance iz less than chrome tanned
leather but percentage of volatile matter is
higher in wet white leather.
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Ariful Hai Quadery', Md. Tushar Uddin!, Md. Abul Kashem Azad’, Murshid Jaman Chowdhury’, Amal Kanti Deb?, Md. Nazmul
Hassan®

"Leather Research Institute, BCSIR, Nayarhat, Savar, Dhaka-1350, Bangladesh.

2 Institute of Leather Engineering & Techmology, University of Dhaka, 44-50 Hazaribugh, Dhaka-1209, Bangladesh.

3 Department of Applied Chemistry & Chemical Engineering, University of Dhaka, Dhaka-1000, Bangladesh.

Abstract

The function of liming and unhairing is to remove hair, interfibrillary components, fatty matters and epidermis and to open up
fiber structure. The process of unhairing depends upon the phenomenon of destroying or loosening and removal of hair by
chemical and mechanical means. The keratinous material (hair, hair root, epidermis etc.) are eliminated from the pelts
conventionally with the mixture of sulphides (Na:5, NaHS) and lime which contribute to the high Chemical Oxygen Demand
(COD), Biological Oxygen Demand (BOD), Total Dissolved Solid (TDS) etc. in the tannery effluent. The study showed that
significant amount of reduction in pollution concerning parameters like COD, BOD, suspended solids, Nitrogen and Sulphide in
tannery waste water due to use of thio compound as unhairing agent. This reduction is explained by the fact that thio
compound is non toxic. The intact hair is also collected as new raw material for fertilizer rather than being discharged with the
effluent. The strength and organoleptic properties, chromium content and SEM analysis of the leather processed using thio
compound, indicates that the quality of leather is also considerably improved.

This paper is focused on development of eco-friendly hair saving unhairing method using organic thio compound as an
unhairing agent and to reduce the use of lime and sulphide in liming operation. It also discusses about the quality of leather and
discharged liming waste water and compare with the conventional liming.

Keywords: Biological Oxygen Demand (BOD), Chemical oxygen demand (COD), Hair-save, Immunization of keratin,
Liming, Scanning electron micrograph, Unhairing.

1 Introduction

HE leather processing involves various operations in a
Tcascade manner form raw hide to crust leather. The
complete leather manufacturing process is divided into
three fundamental stages: beam house or pre-tanning,
tanning and post tanning. The beam house stages comprise

sodium sulphide mixture which gives desired swelling of
collagen structure to open up the fiber bundle. The quality
of ultimate finished leather largely depends on this
operation.

A common industrial practice of unhairing and liming is

of soaking, liming, unhairing, deliming bating and
pickling.

Soaking [1], [2] is the first pre-tanning operation for
treatment of hides and skins with water to clean and
rehydrate as green condition. In this stage hides and skins
are washed and soaked with surfactants and anti-microbial
compounds before further processing.

The soaked hides and skins are treated with lime and
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PH—OIIH 6789, E-mail: quadery.lri@gmail.com

® Md. Nazmul Hassan, Department of Applied
Chemistry and Chemical Engineeri Ig Umvers:r% Hf
Dhaka, Dhaka-1000, Bangladesh
+8801714391916.

E-mail: nazmulek@gmail.com

o Murshid Jaman — Chowdhury, Leather —Research
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Bangladesh, PH-+3801718333335. E-rail:
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one step. Unhairing is the process of removing hair from
the pelt without any damage to them. Once the hair shaft
detached from the hide surface it is free to float in the bath
and can be separated by filtration (hair saving) or
chemically dissclved in the bath itself (destructive
unhairing). The hair dissolution implies a much higher
organic pollution of the waste water, whereas hair saving
technologies needs a proper disposal of the recovered hair.
1.1 Sulphide unhairing and liming

Fig. 1. Action of unhairing agent during Na:S liming system
sodium sulfide and sodium sulphydrate used are sufficient

lJJSER @ 2014

http:/fwww ijser.org




88

Intemational Journal of Scientific & Engineering Research, Volume 5, Issue 12, December-2014

ISSN 2229-5518

to break down the -5-5- bonds that characterize the keratin
structure of the hair [2]. In this process the skins are
introduced into a drum or paddle and sodium sulfide,
sulphydrate and lime are added. The destruction of the hair
results rapidly and within (half an hour) the hair loses most
of its fiber structure. The hair destruction system is quite
common in leather process for all type of production.

In alkaline solution the keratin -5-5- bond may be broken
according to the following equation [1], [5].

R-5-5-R +2Na:5 = 2R-5Na + Na:S2

1.2 Hair saving unhairing

The hair saving process involves [6], [7] the introduction of
enzymes with lime in a balanced system with careful
attention to temperature and concentrations. Removal of
hair takes place by hydrolysis of the soft proteins in the hair
follicle. The thio-compounds have been used in various
industrial applications. It has the capacity to cleavage [8]
the cystine molecule of keratin protein.

Here the principle of liming by immunization [3], [9], [10] is
generally been used. The soaked hides /skins are pretreated
in the drum with an alkali like calcium hydrate. Under the
influence of alkali the cystine of the hair transforms into
lanthiamine, which can no longer hydrolyzed by reduction
(immunization). The subsequent addition of sodium
sulphide, for example causes a reduction only in
unimmunized hair roots which leads to hair loosening. The
comparatively well preserved hair can then be recovered by
means of a screen [11], [12].

Fig. 2. Action of unhairing agent during a hair-saving
system

1.3 The aim of this study
1. Application of organic thio compound as an

wr

2 Materials and Methods

2.1 Raw hide

In the preliminary trials 8 pieces of raw cow hides (each
approximately 2 Kgs) were taken and soaked
conventionally. The concentration of thio organic
compound was varied over the range of 0.5-2.0 with 1%
lime in the liming operation. All the chemicals percentages
were based on salt weight and are commercial grade except
the organic thiol compound which was prepared from
reagent grades chemicals. In this work (no of) domestic cow
sides weight ranges 6-7 Kgs were selected as raw materials.

2.2 Shrinkage temperature analysis

The shrinkage temperature (Ts) of samples, which is a
measure of hydrothermal stability of leather, was
determined [13] using a Theis shrinkage meter. Each value
reported is an average of three experiments.

2.3 Analysis of hide substance content of leather samples
Total nitrogen contents of leather samples were measured
[13] according to GB4689 using BUCHI-339 device. Hide
substance contents of leather samples were calculated by
multiplying the measured total nitrogen contents of leather
samples by 5.62.

2.4 Mechanical properties of crust leather samples
Mechanical properties such as tensile strength, elongation,
tear strength and grain crack strength were measured [13]
according to standard procedures. Each value reported was
an average of four (2 along the backbone, 2 across the
backbone) measurements.

2.5 Analysis of waste water

Waste water was collected from dehairing process for the
testing of total solids (TS), chemical oxygen demand (COD)
and biochemical oxygen demand (BOD) and sulphide by
standard method [9]. The results reported were average
values of three experiments for each sample.

2.6 Analysis of total nitrogen in waste water
Total nitrogen contents of waste water collected from
dehairing process to deliming process was measured [9]

unhairing agent to reduce the use of lime and according to standard method.
sulphide in liming operation.
2. Toevaluate the wet blue and leather quality.
To study the effect of discharge liming water
comparison with conventional liming,.
IJSER © 2014
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2.7 Microscopic studies
Experimental as well as control leather surfaces were
examined for variations in surface characteristics using FEI,
Quanta 200 Scanning Electron Microscope [9], [14]. Samples
from crust leather sides were directly cut into specimens
with uniform thickness without any pretreatment.

3 Results and Discussion

2.8 Visual assessment

The experiment and control leathers were assessed for
organoleptic properties by three experts.

Recipe 1: Conventional soak and lime process for wet salted hides (% based on wet salt weight.)

Process % Chemical Temperature | Time in minutes pH
Dirt soak 150 Water 28°C 30-60
Drain
Soak 120 Water 28°C

0.5 Sodium carbonate

0.25 Non-ionic emulsifier

1.0 Enzymatic soaking agent 240-360 9.5-105
Drain
Wash 100 Water 26°C 10
Drain
Lime 100 Water 26°C

1.0 Liming auxiliary

1.0 Sodium  hydrosulphide 45

72%

1.0 Lime

1.0 Sodium sulphide 62%

0.2 Non-ionic emulsifier 60

50 water 26°C
20 lime 30
Run on automatic-stop 50 mins/run 10 mins for 12-14 hours
Drain
Wash 100 water 260C 15
Drain
Drain
Wash 100 water 26°C 10
Drain
Take out for fleshing
lJSER @ 2014
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Recipe 2: Hair saving and lime process using organic thio compound for wet salted hide (%based on wet salt weight.)

Process % Chemical Temp. Time in minutes | pH
Dirt wash 150 Water 28C 30-60
Drain
Soak 120 Water 28C
0.5 Sodium carbonate
0.25 Non-ionic emulsifier
1.0 Enzymatic soaking agent 240-360 9.5-10.5
Drain
Wash 100 Water 26'C 10
Drain
Immunise 120 Water 26C
12 Thio organic compound
15 lime 60
Hair release 1.0 Sodium hydrosulphide 72%
0.2 Non-ionic emulsifier 20
20 stop
90 with screening of hair
Lime 30 water 26"C
1.5 lime
0.5 Sodium sulphide 62% 30
Run overnight for (Run 10 mins, stop 50 mins) for 12-14 hours
Drain
Wash 100 water 26'C 10
Drain
Wash 100 water 26C 10
Drain and take out for fleshing

Table 1: Unhairing at different dosage of thio compound

g

Condition of limed pelt
To be detected lime thio compound | Unhairing degree Scud
dosage (% on salted weight)
0.5 No loosening of hair Present
1.0 Moderate loosening of hair Present
15 Good loosening of hair Presence is less
20 Excellent Loosening of hair Clear pelt

Average value of two experiments

3.1 Preliminary unhairing

Preliminary unhairing experiments were performed on
laboratory scale. Satisfactory unhairing occurred at 2%
concentration. The result of unhairing trials are tabulated in
table-1.

From the visual observation during unhairing it was quite

comfortable to assess the extent of hair and scud removal.

Unhairing studies conducted at the pilot plant scale on
three match sides that unhaired using thio compound
(recipe 2.) were unhaired using thio compound with three
corresponding matched hide sides for the control (recip 1.)

The processes were conducted by stainless steel laboratory

drums rotating in temperature controlled bath.

IJSER @ 2014
hitp:/fwww.ijser.org
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The half sides were processed to wet blue and samples
collected for shrinkage temperature
determination of chrome content. The remaining half sides

were and
then tanned to crust leather and samples were collected for
physical testing.

In recipe-1, 3.5% sodium sulphide and 4% lime are used. A
solution of sodium sulphide alone with admixture with
lime is a strong unhairing agent. It is reported that when
lime alone is used, it requires longer time to cause hair
removal. Unhairing effect of sodium sulphide is maximum
when SH and OH ions in the solution are present equal
quantities. It is also reported only 0.6%Na:S is required for
a hair burn process. In practice much higher amount of
sodium sulphide are added. The main reason for this is the
fact. The rate of unhairing is on the concentration of
sulphide ions.

2Na:5 + 2 0 = 2 NaHS + 2 NaOH
2NaSH + Ca (OH})z = 2NaOH + Ca(SH):
Here sodium sulphydrate act as an unhairing agent.

Total period in conventional liming was about 20-22 hours
from the beginning. Next morning, drained away the liquor
and run the drum 20 minutes for pulping out the hair. Then
rinsed in water, unhaired and fleshed.

When the keratin protein in the hair cannot be chemically
degraded and solubilized, it is said that hair is immunized
and that such resistance results from the immunization
phenomenor.

In recipe 2., the sodium hydrosulphide was used to replace
the sodium sulphide partialy and this reduces the alkalinity
available from the dissociation of sodium sulphide in
water. Thio compound were used as reducing agent (H5-
CH2-CO:z-H).

The spaked hides were pretreated in the drum with a lime
and thio compound. Under the influence of lime, the
cystine of the hair transforms into lanthionine, which can
no longer hydrolysed by reduction. In alkaline solution, the
keratine -5-5- bond may be broken according to the
following equation [4].

R-5-5-R + H20 =R-SOH + R-5H
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The subsequent addition of sodium sulphide causes
reduction only unimmunized hair roots, which leads to hair
loosening. Total 1.5% sodium sulphide was used in this
experimental trial,

At pH 9.5-10.5, the thio compound spread as far as the root
of the hair and started to hydrolyse the pre-keratin of the
hair root. The pH value rose to 12.0-12.5 with the addition
of lime and the reducing activity of thio compound
consequently increases. Under the influence of lime the
immunization of the hair shaft was observed within 90
minutes.

At this point, sodium sulphydrate was added which further
reduced and hydrolysed the pre-keratin. The well
preserved hair was recovered by screening.

In this work sulphide consumption was less in the
developed process (recipe 2.) than the conventional recipe
1. The procedure can be carried out in a drum or paddle
and also possible to collect hair.

3.1 Standardization of unhairing process

8 pes of raw cow hide (each approximately 2 Kgs) were
soaked. The concentration of thio organic compound was
varied over the range of 0.5-20 with 1% lime. All the
chemical percentages were based on soaked weight. The
unhairing efficiency for each trial is given in table 1.

Table 2: Physical and chemical action on prepared wet blue

Test Thioc-compound | Sulphide
unhairing unhairing

% Increase in | 55 45

weight

% CrOs 3.3 35

% Wrinkles Less prominent Prominent

Shrinkage 102°C 100°C

Temperature

The hair-saving unhairing process was evaluated by
measuring % weight change and the degree of wrinkling.
The % Cr:0: in the resulting wet blue leather was also
determined as it is shown in the table 2. Both the shrinkage
temperature and chrome content values are found
considerably improved.

JSER @ 2014
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Table 3: Physical-Mechanical properties of crust leather

Test Thio compound | Sulfide
unhairing unhairing

Tearing  load 172 165

(N)

Grain 7.6 8.3

distention {mm)

Shrinkage 101 101

temperature

“C)

Tensile strength 24.32 22.43

(N/mm?)

Elongation (%) 35.52 39.51

Table 3 displays the physical tests, tear strength, tensile
strength for both processed leather. The thio compound
treated leather can be used for shoe upper since the value
for tearing load and grain cracking was more than 120 N
and 7.0 mm for distension.

The hair-saving unhairing process showed good physical-
mechanical properties, comparable with those of the
traditional. In fact the tear strength of the experimental
leather was slightly higher as compared to corresponding
control leather.

Table 4: Technical properties of crust leather

381
Table 5: Comparison between the Polluting charge of
(unhairing Exhaust Bath of thio-compound and sulfide)
Test parameter Hair saving Hair pulping
(thio compound) (sulphide
unhairing)
COD mg O:/1 22,700 47,900
BOD mg Ox/1 12000 31,000
Nnemg/l 1800 2560
TSS g/l 4.7 6.2
S mg/l 447 771

The beam house phases, particularly the liming process,
make up the most constituent part of total pollution
produced due to their considerable contribution in the
chemical and biochemical demand and total nitrogen and
suspended solid.

Hair-save unhairing process has been applied that
significantly reduce (25-30%) the BOD, COD and the total
solids in the liming discharge. The result also shows the
reduction of the sodium sulphide used with the consequent
reduction of nitrogen. This is due to the presence of
pollutants in low amounts of waste water in the case of
developed hair-save unhairing system.

Technical Thio-compound | Sulphide
properties unhairing unhairing
Roundness 5 5
Fullness 5 4
Softness 5 4

The unhairing quality was evaluated by the appearance of
the hair root on the leather by the roundness and softness
after being staked.

The assessment results of the technical properties of hair
saving unhairing system incomparision with the traditional
sulphide unhairing system are reported in Table 4. A
conventional scale of grades ranging from 1 (worst
performance) to 5(least performance) has been used. It may
be observed that the crust leather obtained by hair saving
unhairing system and traditional sulphide unhairing
system show quite similar technical properties.

3(a) 3w
Figure: 3(a)- Scanning electron micrograph of a control and
3(b)- experimental crust leather showing the grain surface
at magnification of X50

Scanning electron micrograph of crust leather samples
processed through conventional unhairing and hair save
unhairing process, showing the grain surface at a
magnification of X50 are given in Fig. 3(a) and 3(b)
respectively. Tt is seen that the hair pores of experimental
samples appears to be much cleaner than control. This
indicates that, hair save unhairing system able to perform
unhairing without trace of hair. These observations are
consistent with the conclusion mentioned above.
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Conclusion

The possibility of unhairing using thio compound has been
explored in this study. The use of thio compound has been
found as excellent unhairing agent. The grain character and
the strength properties of processed leather have been
found to be good when composed to experimental leather.
It is observed that hair was recovered easily by screening.
This study was carried out in drum and the condition needs
to modify for collecion of hair. This brings about a
significant reduction of the sodium sulphide and
suspended solids with the consequent reduction in odour
(H:S gas).

The global concern for cleaner leather production has led
tanneries to reduce the elimination of toxicity in their
effluents. The possible application of hair saving unhairing
process using thio compound confirmed.
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