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ABSTRACT: Indonesia is an archipelagic country with a vast water area. One of the results of
aquaculture in Indonesia is shrimp. Based on data from the Ministry of Maritime Affairs and
Fisheries in 2022, shrimp production results amounted to 8,3 tons. This makes Indonesia one
of the largest shrimp-exporting countries in Southeast Asia. The part of the shrimp often
consumed by the public is the meat. So that the heads, tails, and shells that have been peeled
are usually discarded. Shrimp waste, besides polluting the environment, can also disturb the
comfort of local residents, so efforts are needed to overcome it. Shrimp shell contains 27.6%
minerals, 34.9% protein, and 18.1% chitin. The chitin content in shrimp shells can be
processed into materials for zinc-ion batteries, namely chitosan, which has non-toxic
properties and can be used as polymer electrolytes with good conductivity values through the
deacetylation process. The main ingredient is shrimp shell powder from cleaned and dried
shrimp waste. In this study, there are three steps of procedures: the deproteination method
using NaOH base solution, demineralization using HCl acid solution, and testing for chitin with
the Van Wesslink color reaction. In this experiment, the yields obtained were 0.38, 0.1, 0.12,
and 0.47-gram chitin/gram shrimp shell. The big difference in the yield produced is due to the
different types of shrimp waste used.
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1. Introduction

Indonesia is an archipelagic country Werbung shrimp, peci shrimp, giant

with a vast water area. One of the results
of aquaculture in Indonesia is shrimp.
Shrimps (Caridae) are fresh, brackish,
saltwater animals. There are also various
types of shrimp, such as name shrimp,

prawns, and others. Based on data from
the Ministry of Maritime Affairs and
Fisheries in 2022, shrimp production
results amounted to 8.3 tons [1]. This

makes Indonesia one of the largest
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shrimp-exporting countries in Southeast
Asia.

The part of the shrimp often
consumed by the public is the meat. So
that the heads, tails, and shells that have
been peeled are usually discarded. Shrimp
waste that needs to be treated properly
will cause problems for the surrounding
environment. Waste that is disposed of
carelessly can pollute the environment,
causing disease. Not only that, the smell of
shrimp waste can also disturb residents’
comfort. Therefore, efforts are needed to
overcome the shrimp waste.

Shrimp waste is usually used as a
mixture in making shrimp paste. In
addition, shrimp shell contains 27.6%
minerals, 34.9% protein, 18.1% chitin, and
other components such as dissolved
substances, fat and digestible protein of
19.4%. However, the amount of this
content depends on the type of shrimp [2].
The chitin content in shrimp shells can
also be processed into chitosan, which can
be applied in various fields, one of which is
as a material for zinc-ion batteries. Chitin
can be processed into chitosan, which has
non-toxic properties, can bind ions,
quickly decomposes (biodegradable), and
has groups of lone electron pairs that can
be used as polymer electrolytes with good
conductivity  through
processes. The deacetylation process
removes acetyl groups (-COCH3) from
chitin using an alkaline solution to turn
into an amine group (-NH2). Chitin has a
long crystalline structure with strong
hydrogen bonds between nitrogen atoms
and carboxylic groups on adjacent chains
[3]- Amino groups and carboxylic groups
can be modified to make polymer
electrolyte
polymer membranes in batteries are
helpful as a medium for ion transport (a

deacetylation

membranes.  Electrolytic

substitute for electrolyte solution) and a
separator between the cathode and anode

[4].
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Since chitosan has high economic
value, it is essential to research how to
process shrimp shells into chitin. This
study used the method of deproteination,
demineralization, and qualitative testing
for the presence of chitin using a Van
Weslink  color reaction. With the
conversion of shrimp shells into chitin, it
is expected to have economic value and
reduce environmental pollution.

. Experimental Method

2.1 Material

The tool used is a glass beaker, stirrer
bar, flask, watch glass, glass funnel, hot
plate magnetic stirrer, clamps, stands,
scales/balance, filters, thermometers,
spoons, volumetric flasks, pipette pumps,
measuring pipettes, dropping pipettes,
porcelain cups, pH paper, filter paper, and
measuring cups. The main ingredient is
shrimp shell powder from cleaned and
dried shrimp waste. Other materials used
are distilled water, Sodium Hydroxide
(NaOH), Sulfuric ~ Acid (H2S04),
hydrochloric acid (HCI), and potassium
iodide (KI).
2.2 Methodology
2.2.1 Deproteination Method

Twenty-five grams of shrimp shells
were dissolved in 100 mL of 1IN NaOH in a
beaker glass and heated at 65°C for 30
minutes using an electric stove. The
solution was filtered until a precipitate
was obtained. After that, the residue was
washed using tap water until the pH was
neutral. The residue was dried in an oven
at 80°C for 45 minutes.
2.2.2 Demineralization Method

Put the deproteinated shrimp shells
into a beaker, add 100 mL of 1N HCL, and
then heat at 75°C for 30 minutes. The
solution was filtered until a precipitate
was obtained and then washed with tap
water until the pH was neutral. Then, the
residue was dried in an oven at 100°C and
put in a desiccator. Next, the precipitate is
weighed to a constant weight.
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2.2.3 Test for the Presence of Chitin

10 mL of KI 1 N solution was added to
the dry chitin product until it changed
color to brown, then added H2S04 1 N
until it changed color from brown to red.

. Results and Discussion

The process of making chitin was
carried out in
deproteination, demineralization, and
testing for the presence of chitin. Chitin
can be obtained from animal shells and
crustaceans like shrimp. Shrimp shell
contains 27.6% minerals, 34.9% protein,
18.1% chitin, and other components such
as dissolved substances, fat, and digestible
protein, about 19.4%. However, the
amount of this content depends on the
type of shrimp. Chitin can be processed
into chitosan through a deacetylation
process with polycationic properties to be
used as a material for zinc-ion batteries
[5].

The deproteination stage removes
protein from chitin with the help of a
strong base as a solvent [6]. This process
aims to separate or release protein bonds
from chitin. In the deproteination stage,
the protein in the shrimp shell is soluble in
the base so that the protein covalently
bound to the chitin functional group will

three  methods:
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be separated. Using a NaOH solution with
a high concentration and temperature is
more effective in removing protein and
causing the deacetylation process.

The demineralization stage aims to
reduce the content of inorganic salts or
CaCO3z minerals and Ca3(PO4): in shrimp
shells [7]. Shrimp shell contains many
minerals, characterized by the formation
of CO; in the form of air bubbles when the
HCl solution is mixed into the shrimp shell.

The reactions that occur during the
demineralization process are as follows
[7]:

Ca3(P04)2(s) + 6HCl(aq) — 3CaClz(aq)
+2H3P04(aq)

CaCOs3(s) + 2HCl(aq) — CaClz(aq) + CO2z(g)
+ HzO(l)

The final stage of making chitin from
shrimp shells is testing for the presence of
chitin. Qualitatively, the color reaction Van
Wes link can detect chitin's presence. At
this stage, chitin is reacted with 12 in K],
which gives a brown color, then if H is
added2S04 will change color to red. A
color change from brown to reddish
indicates a positive reaction to the
presence of chitin [3].

In this experiment, 25 grams of
shrimp shell powder were used, and the
following result.

Table 1. were obtained

Trial Dry Chitin Weight Yield Gram Chitin /
(grams) (%) Gram Shrimp shell
1 9.56 38.16 0.38
2 2.44 9.76 0.1
3 3.05 12.2 0.12
4 11.68 46.72 0.47
average 0.27

From the data above, different weights
of dry chitin were obtained due to
differences in the type of shrimp shell used.

The several factors that influence the
process of making chitin are as follows [8]:
1. HCI concentration
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The higher the concentration of HCI
used, the faster the reaction rate will be.
However, too much HCl can lead to
increased acid waste in the environment.

2. Addition of NaOH
The higher the concentration of NaOH,
the higher the degree of deacetylation.
However, using too much NaOH can
cause an increase in alkaline waste in the
environment.

3. Temperature
The higher the temperature, the faster
the reaction rate, but the yield is less
because the compounds in the material
are soluble in the solvent. However,
temperatures that are too high can
damage the material’s structure.

4. Reaction Time
The longer the reaction time, the lower
the yield because the chitin compound is
dissolved in the solvent.

The development of battery technology
has become a significant focus on finding
solutions for energy storage that are more
efficient and environmentally friendly. One
of the newest trends in this field is the zinc
ion battery, also known as the zinc ion
battery. This battery holds great promise in
overcoming the limitations of current
battery technology. However, the main
challenge in developing these batteries is
ensuring the availability of sustainable and
environmentally friendly raw materials.
This is where the potential of chitin, a
compound found in the skeletons of insects
and crustaceans, becomes relevant. Chitin is
a natural polymer found in the skin/shells
of insects, crustaceans, and fungi. It has a
unique chemical structure and has the
potential to be processed into raw materials
in various applications, including zinc ion
batteries. One of the significant advantages
of chitin is its abundance. It is estimated that
chitin is one of the most abundant
biomasses on the planet, mainly due to its
unlimited potential source of agricultural
and industrial fishing waste.

Putra, et. al, 2023, The Extraction of Chitin from Indonesian Shells and its Potential as Zinc Ion
Batteries Supporting Material

In addition to its abundance, using
chitin as a raw material for zinc ion
batteries has significant environmental
benefits.
remaining waste of food production and
fisheries, thus reducing the impact of this
waste on the environment. In an effort
towards sustainability, batteries that use
chitin as a raw material can provide a more
environmentally  friendly  alternative
compared to conventional batteries, which
often use raw materials that have the
potential to damage the environment.
Transforming chitin into zinc ion battery
material involves several key steps. First,
like in this study, chitin is extracted from its
source, such as a shrimp shell or an insect's
exoskeleton. The next step is to convert the
chitin into compounds
electrodes in batteries. This
chemical processing to convert chitin into
zinc-ion-soluble compounds that can be
used as electrolytes in zinc-ion batteries [8].

Using chitin as a raw material in zinc
ion batteries offers several technical
advantages. Chitin can contribute to
increased battery capacity, charging speed,
and cycle stability. The chemical properties
of chitin also allow it to reduce the risk of
zinc dendritic damage, which can
compromise battery performance and
safety. Although the potential of chitin in
zinc ion batteries is exciting,
challenges still need to be overcome.
Extracting and processing chitin into
suitable raw materials for batteries
requires sophisticated technology and
manageable production costs. In addition,
further research is needed to gain a deeper

Chitin is obtained from the

suitable for
involves

some

understanding of the interactions between
chitin and battery systems. However, with
the drive towards innovation and
sustainable solutions, chitin utilization in
zinc ion batteries has great potential to
change the energy storage paradigm. Chitin-
based zinc ion batteries can contribute to

reducing dependence on conventional raw
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materials that harm the environment. With
hard work, scientific collaboration, and
suitable investments, this potential can be
realized to shape a cleaner and more
sustainable energy future [9],[10].

4. Conclusion

From the results of the research that

has been done, it can be concluded as

follows:

Shrimp waste can be converted into
products with high selling value, such as
materials for zinc ion batteries, through the
deacetylation process of
chitosan. Shrimp shell waste can be
converted into chitin through
deproteination and  demineralization
methods. Color change in Van Weslink
qualitatively proves the presence of chitin.

chitin into
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