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Analysis of Palm Fiber and Coconut Coir Usage
as Purse Seine Cargo Chamber Insulator

Alam Baheramsyah!, Ede Mehta Wardhana?, Muhammad Azis Husein®

Abstract— Indonesia's annual marine fish potential of 6.5 million tons is spread over the waters of Indonesia’s Exclusive
Economic Zone. The constraint of which are often faced by fishermen is the decay that occurs during the storage process in
which the fish becomes less fresh when it comes to the fish auction. The decomposition rate of fish after fishing is strongly
influenced by fishing techniques, handling techniques, and onboard storage. The cooling or freezing process is the best
method chosen for handling the catched fish to maintain its quality and freshness. This study was conducted by modifying
the insulation material of purse seine cargo hold using a coolbox made of insulated materials from coconut coir and Palm
Fiber. The purpose of this study is to know the influence of coconut coir and Palm Fiber composite insulation to
temperature and cooling time in which will be compared with styrofoam insulated coolbox. The study was conducted by
testing some specimens which will be selected with the thermal conductivity and lowest density. The compositions which is
chosen were coconut coir and Palm Fiber composite that is mixed with polyurethane glue 4:4:1 ratio, having a thermal
conductivity of 0.4643 W/mK and a density of 0.18 g/cm®. Coolbox’s test using coconut coir and Palm Fiber composite
insulation was done using a 400 gram fish as a cooling load and ice that had been destroyed weighing 2 kilograms as a
cooling source. Coolbox with coconut coir and Palm Fiber composite insulation has the lowest fish temperature of 0.7°C,
while the coolbox with styrofoam insulation has the lowest fish temperature of 1.8°C. In addition, coconut coir and Palm
Fiber composite coolbox is able to keep temperature below 20°C for 16,5 hours, while with the same treatment styrofoam
insulated coolbox is only able to keep the temperature below 20°C for 16 hours. So it can be concluded the use of coconut
coir and Palm Fiber composite is effective as insulation material because it can offset the performance of the insulation

styrofoam .
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l. Introduction?

Ihe Indonesian Exclusive Economic Zone

(ZEEI), which is divided into nine major marine areas,
has the potential marine fish of 6.5 million tons per year
[22,24]. Constraints that often faced by fisherman is to
keep freshness of fish. The decomposition rate of fish is
strongly influenced by fishing techniques, handling
techniques, and onboard storage [21, 25, 30, 31]
Marine products are easier to decompose than other
high-protein products [1,3,12]. There were because of;
some seafood products contain high levels of
osmoregulation in the form of non-protein nitrogen such
as trimethylamine, urea, amino acids and so on which is
a good medium for bacterial growth; marine products
which were harvested from cold water contain bacterial
flora that is not easily inhibited by cold temperature
treatment than animal or plant flora by Susanti et al [27].
The best method chosen is the process of cooling or
freezing to maintain the quality and freshness of the fish
in storage. There are three ways to maintain the freshness
of the fish with ice, with cold air (refrigeration), and with
cold water (chiller) by llyas et al [12]. For large fishing
vessels and modern, the cooling process is using a
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cooling machine that adopts a vapor compression system
[4]. While the traditional way, the ice cubes are
transported into the fishing boat's cargo chamber before
the vessel sails with the addition of salt to keep the ice
melting point higher, it is still practiced mainly for small
and medium fishing vessels [26].

There are many fish cooler in the market that using
synthetic raw materials because it is easy in the process
of making. Synthetic materials have ability to maintain
temperature of the fish cooler to keep it low, but the raw
materials of synthetic chemicals such as polyethylene
and fiberglass have a high enough price that increases
the cost of making fish ship cargo chamber. Benefits of
having a great insulation cargo chamber by Hidayat are:
[10]

Conserve ice usage

Reduce the risk of decay

Expand the fishing area

Expand your marketing reach

Reduce depreciation of the catch

Increase fisherman's income

Delaying the sale time to get a reasonable price

Innovations that can be done is to provide a natural

fiber insulator on the wall of the loading room [28]. This

study will use Palm Fibers and coconut coir as a cheap

insulator and easy to obtain by using polyurethane glue

or PVAc glue as adhesive. This study is done by creating

an insulated cool box from both natural materials as

shown in Figure 1. The use of natural fiber insulator is

expected to minimize the heat transfer and can maintain

a low temperature and keep the freshness of the fish up

to the place of sale. In order to be able to conduct a

smoothly and well-directed study then it takes some

limitations of the problem, such as:

a. Palm Fiber and coconut coir insulation using
lamination technique

b. Not analyzing the chemical content in the insulation
material
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Figure 1. llustrate insulation of coolbox

c. The specified composite characteristics are the
density and thermal conductivity of Palm Fiber and
coconut coir composites.

Palm Fibers are natural fibers derived from the Arena

tree or the Latin name is Arenga pinnata [29]. Fiber has

many advantages such as Durable up to hundreds or even
thousands of years more because it has a strong fiber;

Resistant to acid and sea salt; Prevents penetration of soil

termites by Ishak [14]. There is a research by Yunita

[29] and the conclusion is the thermal conductivity value

of foamed concrete with the addition of Arenga Pinnata

Merr fiber has the lowest value in the specific gravity of

1.4 with 2.0% fiber percentage of 0.43W / m°C.

Other natural fibers are coconut coir [15,19]. Coir is
a part of mesocarp (blanket) in the form of coarse fibers
of coconut skin [2,6,7]. The addition of coconut coir to
the composite mixture can be optimally done up to 30%
with a composite thermal conductivity of 0.05 W / m°C.
The composite mixture has the capability of maintaining
3 kg of ice tube at 5°C inside the hold for 14 hours,
below 10 °C for 39 hours and melting ice for 40.45 hours
at 13.7 °C by Polaris [19].

A purse seine is a tool used to catch small pelagic
fish that form hordes [4,5]. According to the book
"Fishing Methode" by Ayodhyoa [4] in the journal
"Analysis of Traditional Fish Investments Purseiner 30
GT" by Mulyatno [18], fish targeted for purse seine
fishing are "pelagic shoaling species" which means the
fish form gangs with high density and are near the water
surface.

Polyurethanes are a solid plastic froth mixture of
Polyol and Isocyanate solution (1: 1 scale) commonly
used as a heat insulator material in the storage area
[8,9,20]. This material is commonly used as a
temperature-retaining insulation on fish storage holds by
Nasution [20]. The process of solid polyurethane
expansion through four stages: Mixing solution; Stirring;
Expands; Compaction

In the journal by Masturi [17] states that PVAc is a
polymer that has a very strong viscosity properties that
are often used as the basic ingredients of glue
manufacture. cloth, paper, and wood. PVAc has odorless,
non-flammable, and faster solid properties stated by
Purnama [23]. In addition, PVAc is also widely used as a
matrix on the manufacture of composite materials thus
increasing the strength of the material. Objective of this
research is to find the best materials available for the
insulation of the coolbox, and compare it with the
coolbox that is available in the market.

Il. METHOD

2.1 Specimen Creation

The material used is Palm Fiber (Arenga pinnata) and
coconut coir as a base material by using adhesive in the
form of Aliphatic PVAC or Polyurethane glue. Before
mixing the ingredients, some preparations are made on
the main ingredients, such as.:
1.1 Prepare Palm Fiber.
1.2 Prepare coconut coir.
3.3 Determination of the
comparison.

For Palm Fiber with volume 80 cm?® is 15 (fifteen)
grams, while for coconut coir weight with volume and
same percentage is 10 (ten) gram. There are two types of
adhesive in the specimens creation process, that are
using Polyurethane glue and Aliphatic PVVAc glue. Three
different variations of specimens will be made of the
fiber ratio for each type of adhesive glue, so that the final
result is six specimens. The variations are:

- Using Polyurethane Adhesives:
a) Specimens 1 = 70% coconut coir: 30%
fiber fibers (5.6: 2.4: 1)
b) Specimen 2 = 50% coconut coir: 50% fiber
fibers (4: 4: 1)
c) Specimens 3 = 30% coconut coir: 70%
fiber fibers (2.4: 5.6: 1)
- Using Polyvinyl acetate (PVAc) adhesive

number of fibers for

d) Specimens 4 = 70% coconut coir: 30%
fiber fibers (5.6: 2.4: 1)

e) Specimens 5 = 50% coconut coir: 50%
fiber fibers (4: 4: 1)

f) Specimens 6 = 30% coconut coir: 70%

fiber fibers (2.4: 5.6: 1)

2.1.(1) Specimen for Density Test
Specimens to be made for the type of mass test
have a predetermined size of dimensions p x | x t (50
mm X 50 mm x 20 mm). The variation of making
specimens for the measurement of density are:
- Using 5 ml Polyurethane adhesives (4.5gr):
a) Specimenl (7:3:1)
35 mL coconut coir: 15 mL Palm Fibers : 5 mL
PU
b) Specimen 2 (5:5:1)
25 mL coconut coir: 25 mL Palm Fibers : 5 mL
PU
c) Specimen3(3:7:1)
15 mL coconut coir : 35 mL Palm Fibers: 5 mL
PU
- Using 10ml (11gr) Polyvinyl acetate (PVAC)
adhesives:
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d) Specimen 4 (7:3:2)

35 mL coconut coir : 15 mL Palm Fibers : 10 mL
(PVAc)

e) Specimen5 (5: 5:2)

25 mL coconut coir ; 25 mL Palm Fibers : 10 mL
(PVAC)

f) Specimen 6 (3:7: 2)

15 mL coconut coir : 35 mL Palm Fibers : 10 mL
(PVAC)
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maintaining cooling temperature and the effective
cooling time between the first coolbox using Palm Fiber
and coconut coir insulated and the second coolbox which
is insulated styrofoam.

I1l. RESULTS AND DISCUSSION
3.1  The result of specimen manufacture

The trials of adhesives were performed 3 times
using Polyurethane glue of 30 mL, 20 mL, and 10 mL.

TABLE 1.
DENSITY SPECIMEN

No. Specimen Mass (gram) Volume (cm®) Density (gr/cm?®)
1 8 50 0.16
2 9 50 0.18
3 9 50 0.18
4 12 50 0.24
5 12 50 0.24
6 13 50 0.26

2.1.(2) Specimen for Thermal Conductivity Tests
Specimens to be made for the thermal
conductivity test have a predetermined size that is
cylindrical diameter measuring 46 mm with a height
of 50 mm. The variation of making specimens for the
measurement of thermal conductivity are:

- Using 10ml (9 gr) Polyurethane adhesive:

a) Specimenl1 (28:12:5)
56 mL coconut coir : 24 mL Palm Fibers: 10
mL PU

b) Specimen 2 (4: 4:1)
40 mL coconut coir: 40 mL Palm Fibers: 10
mL PU

c) Specimen 3 (12: 28: 5)
24 mL coconut coir: 56 mL Palm Fibers: 10
mL PU

- Using Polyvinyl acetate (PVAc) adhesive as
much as 20ml (22 g):

d) Specimen 4 (14:6:5)
56 mL coconut husk: 24 mL fiber fibers: 20
mL (PVAC)

e) Specimenb5 (2:2:1)
40 mL coconut husk: 40 mL fiber fibers: 20
mL (PVAC)

f) Specimen 6 (6: 14: 5)
24 mL coconut husk: 56 mL fiber fibers: 20

mL (PVAC)
2.2 Specimen testing
1) Density Tests
2 Thermal Conductivity Tests
2.3 Coolbox design
1) Selection of Insulating Fibers
(2) Coolbox Making

2.4 Coolbox Testing

Coolbox’s insulation testing materials using wet ice
that measured with a digital thermometer to determine
the temperature for 24 hours. Coolboxes are tested in

The ideal use was 10 mL. The advantages obtained from
the use of polyurethane adhesive are: a short drying
process with a temporary drying time duration of 2
minutes and can be removed from the mold; the
expanded polyurethane properties can fill the gap
between the fibers making the binding of the specimen
stronger. For specimens of 45-50 mm in diameter with a
height of 50 mm it takes 20 minutes to completely dry
and put no need to be exposed to direct sunlight.

But the disadvantage of polyurethane adhesives is
the need for high caution because the glue is so easy to
dry; adhesive strength is very strong so it makes it
difficult when exposed to skin directly; requires low
humidity so the glue does not expand too much.

The advantages derived from the use of Aliphatic
PVACc adhesive are: the ease of formation due to longer
drying time; because the drying time is relatively long
mixing process between adhesive glue with fiber can be
more evenly; a base material consisting of water so that
it is easy to clean when exposed to the skin directly.

But the weakness of Aliphatic PVAc adhesive is it
takes a long time in the drying process because the base
material is water that makes the glue dries longer. For a
specimen 45-50 mm in diameter with a height of 50 mm
it takes 3 days to dry perfectly and put in the room open
and exposed to direct sunlight to speed up the drying
process of the specimen.

3.1.(1) Specimens for Density Tests.
3.1.(2) Specimens for Thermal Conductivity Tests

Using polyurethane, for specimens of dimension
50 mm x 50 mm x 20 mm it takes 20 minutes to
completely dry and put no need to be exposed to direct
sunlight. Meanwhile using PVAc, for specimens of
dimension 50mm x 50mm x 20 mm di it takes 3 days to
dry completely and put in open space and exposed to
direct sunlight to speed up the drying process of the
specimen.

3.2 Specimen Test Results
From the data collection of specimen test results, we
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will determine the exact composition of insulating
material with the lowest thermal conductivity and the
lightest density for use at the design stage of the tool.
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3.2.(2) Thermal Conductivity Tests Results

The test was conducted for 3 days with the number of
tests that is 2 specimens/day starting from 22-25 April
2018. The test equipment along with the test material

TABLE 2.
THERMAL CONDUCTIVITY SPECIMEN

Set Point

Thermal Conductivity

Variation Specimen °C) N A Temperature Point (°C) (W/mK)
28:
12: 100 220 14 80.98 80.38 76.06 53.84 0.5675
@ 5
£ 4:
= 4; 100 220 14 79.00 7856 758 54.42 0.4643
> 1
g 12;
28: 100 220 14 87.34 86.80 83.88 62.44 0.6097
5
14:
6: 100 220 14 96.42 95.70 90.48 65.72 0.5342
5
o 2:
<>‘: 2: 100 220 14 8266 8214 80.04 56.98 0.5085
o 1
6:
14: 100 220 14 9546 94.90 9342 69.82 0.6544
5

3.2.(1) Density Test Result

The result of the density test as shown in Table 1.
Based on the calculation of the density of the specimen
obtained, it can be seen that by using polyurethane
adhesive specimen with the lowest density is specimen 1
with composition 70% coconut coir: 30% Palm Fiber
that is 0.16 gr / cm®, while specimen 2 with composition
50% coconut coir : 50% Palm Fibers and 3 specimens
with 30% coconut coir and 70% Palm Fibers having the
same density of 0.18 gr / cm®. While the density using
Polyvinyl acetate (PVAc) glue adhesive, the specimen
with the lowest density are specimen 4 with 70%
coconut coir : 30% Palm Fibers composition and
specimen 5 with 50% coconut coir and 50% Palm Fiber
composition of 0.24 gr / cm®. Specimens 6 with 30%
coconut coir composition and 70% Palm Fiber have the
largest density of 0.26 g / cm®.

will experience heating for 120 minutes to make the
temperature of the test specimen to be stable and not
change significantly. 5 data retrieval with 5-minute pause
so the total time required for testing a specimen is 140
minutes.

After data collected through thermal conductivity
testing, the data is processed to obtain the result of the
thermal conductivity value of each specimen. The result
are shown in Table 2. The principle of calculating the
value of thermal conductivity is to use the conductivity
ratio of the heating metal used to heat the specimen
[11,13,16]. This test apparatus uses pure copper metals
for heating metals and the thermal conductivity values
used as a reference are derived from the book
"Fundamental of Heat and Mass Transfer (Sixth
Edition)" by Incropera [13].

Based on the experiment, it can be seen that by using
Polyurethane glue adhesive which has the lowest thermal
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TABLE 3.
SELECTION OF COMPOSITE COMPOSITION
. Thermal Conductivity Density Easy to Make
No. Specimen Rank Score Rank Score Rank Score Total Score
@ 1(28:12:5) 4 0.25 1 0.3 2 0.166 71.6%
£
8 0
5 (4:4:1) 1 0.5 2 0.249 1 0.2 94.9%
S 3
[a 0,
(12:28:5) 5 0.165 2 0.249 3 0.134 54.8%
4 0
. (14:6:5) 3 0.335 3 0.201 5 0.066 60.2%
<>’: u‘—f _5_ 2 0.415 3 0.201 4 0.1 71.6%
a3z (2.2.1)
0
(6:14:5) 6 0.0835 4 0.15 6 0.0334 26.7%
conductivity value is specimen 2 with the ratio of 4: 4: 1 3.4.(3) Temperature data  collection is done

(coconut fiber: Palm Fiber: polyurethane) of 0.4643 W /
mK. The next is a specimen 1 with a composition ratio of
28: 12: 5 (coconut fiber: Palm Fibers: polyurethane) of
0.5675 W / mK and specimen 3 with a composition ratio
of 12: 28: 5 (coconut fiber: Palm Fibers: polyurethane)
of 0.6097 W / mK. While the calculation of thermal
conductivity by using Polyvinyl acetate glue adhesive
(PVAC), the specimen which has the lowest thermal
conductivity is specimen 5 with the composition ratio of
2: 2: 1 (coconut fiber: Palm Fibers: Polyvinyl acetate)
that is 0.5085 W / mK. The next is 4 specimen with a
ratio of 14: 6: 5 (coconut fiber: Palm Fiber: Polyvinyl
acetate) of 0.5342 W / mK and specimen 6 with a
composition ratio of 6: 14: 5 (coconut fiber: Palm Fibers:
Polyvinyl acetate) that is equal to 0.6544 W / mK.

3.3 Selection of Composite Compositions

Based on the results of the assessment that has been
done in Table 3, determined that the composition of fiber
and adhesive used is specimen number 2. This is because
it has the highest score with a value of 94.9%. This
specimen use polyurethane adhesive glue with a
composition ratio of 28: 12: 5 (coconut coir: Palm
Fibers: polyurethane).

3.4 Coolbox Testing

The testing process is carried out by simultaneous
testing of time, location, cooling load, cooling, and
testing methods.

Coolboxes are treated with several terms of
condition. Here are some of the treatments given to the
coolbox:

3.4.(1) The test is done in front of Marine Machinery
System Laboratory, Department of Shipping System
Engineering, Marine Technology Faculty, Sepuluh
Nopember Institute of Technology.

3.4.(2) Testing is done for 24 hours at the same time
starting from Saturday, July 7, 2018 at 20.00 pm
until Sunday 8 July 2018 at 20.00 pm.

simultaneously every 30 minutes.

3.4.(4) On the coolbox cover is given the prevention of
air or temperature leakage using a black ducktape
which is given around the coolbox cover.

3.4.(5) The test is performed using four thermometers
placed at the same measurement point, namely:

a) at the base of the coolbox;

b) on the inside of the fish cooling load;
¢) on free air in coolbox;

d) on the environment around coolbox.

3.4.(6) Using the same type of ice and fish, using
fractioned ice and a tuna fish.

3.4.(7) Using the same comparison between fish and
ice, by a ratio of 1: 5. One cob weighing 400 grams
and 2000 gram of ice shards.

3.4.(8) When placing an ice and fish as cooling load is
treated the same, there is 1000 grams of ice in the
base of the coolbox, then given a cooling load of
fish, then given ice back on the body of fish as much
as 1000 grams.

There are six cool box testing as shown on Figure 2.
Types of insulation used in the coolbox from left to right
are: styrofoam insulation, composite insulation of
corncobs and polyurethane, mahogany and kapok
insulation, composite insulation of sengon sawdust and
straw, composite insulation of coconut coir and Palm
Fibers, and the last is insulation of bamboo sawdust and
resin. Styrofoam insulation coolbox is using for
comparison the other insulation coolbox.

3.5 Analysis of Test Results

There are three variant types data based on the
number of measured temperature points. The data is
processed and inserted into the graph to see the
difference clearly between the two different types of
insulated coolbox. According to Diyantoro, 2007 in
Sitakar, et al., [25] fish can still survive 1-2 days when in
temperatures below 15°C-20°C.
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and Palm Fiber composite of 0.7°C when the ambient
temperature of 27.4°C. While the lowest temperature
measured at point T2 coolbox insulated styrofoam is
1.8°C with an ambient temperature of 28°C. This lowest
point is also the lowest and longest temperature point
due to the constantly changing temperatures in every
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Figure 5. Comparison air in the coolbox with environment temperature graph

Fiber composite coolbox’s are lower than free-air
temperatures in styrofoam coolbox and parallel to the
ambient temperature.

3.6 Final Analysis

After performing a comparison of various

maintaining fish temperature below 20°C is for 960
minutes or 16 hours.

d) Coconut coir has a thermal conductivity value of 0.05
W/mK and Palm Fiber thermal conductivity below
0.5 W/mK. The utilization of coconut coir and Palm
Fibers is still limited for simple purposes so the
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price is still fairly cheap. Affordable prices and
abundant availability of materials cause coconut coir
and Palm Fibers to be an alternative to industrial
activities in the heat insulation field because of their
low thermal conductivity.

e) The best composite composition of coconut coir and
Palm Fibers is the ratio of 4 parts of coconut coir: 4
parts of Palm Fibers: 1 part of polyurethane glue
which yields a thermal conductivity value of 0.4643
W/mK.

f) The coolbox weight that has been made with coconut
coir insulation and Palm Fibers is 2260 grams, while
the weight of the styrofoam insulated coolbox
weight 1643 grams. The use of styrofoam insulated
coolbox is more advantageous because it can reduce
a dead load of ships when used to store fish catch.

g) Insulation material needed to make 1 piece composite
coolbox is a 4-liter mixture with composition 312.5-
gram coconut coir for Rp4.687,00: 312,5 gr Palm
Fiber for Rp6.250,00: 400 gr polyurethane glue for
Rp40.000,00 and a total cost of Rp 50.937,00. This
is certainly more expensive than the mass-produced
styrofoam insulation to suppress the production load
with the same size for Rp 35,000.00.

h) In addition, the solution that can be done is the use of
the forging system in the manufacture of the
composite board. The system uses heat-hardened
methods and uses hot steam injection to raise the
temperature and make the adhesive stronger. By
using heat-hardened systems, production can be
increased as the manufacture of composite boards
will be en masse.

IV. CONCLUSION

From the study that | make, can be taken some

conclusions and suggestions, there are:

4.1  The results of the calculation of the density and
thermal conductivity for specimens 1 to 6
respectively yield values of (0.16 gr/cm®; 0.5675
W/mK), (0.18 gr/cm?; 0.4643 W/mK), (0.18 gr/cm?;
(0.24 gr/icm?®; 0.5342 W/mK), (0.24 gr/cm?; 0.5085
W/mK), (0.26 gr/cm®; 0.6544 W/mK). The best
composite in terms of density and thermal
conductivity is Specimen 2 with 4: 4: 1 composition
(coconut coir: Palm Fibers: polyurethane glue).

4.2  The lowest measured temperature on the base of
the coolbox is insulated composite coco fiber and
fiber fibers of 0.5°C. While the lowest temperature
and the longest duration on the base coolbox
insulated coconut coir composite and Palm Fiber of
0.9°C with a duration of 30 minutes. For the lowest
temperature and the longest duration measured on
the body of coolbox fish insulated composite
coconut coir and Palm Fiber of 0.7°C. The lowest
measured temperatures in free air in the coolbox are
insulated composite coconut coir and Palm Fibers
18.9°C. Coolbox is able to maintain temperatures
not exceeding 20 ° C until data retrieval to 34, or 16
hours 30 minutes from the start of the test.

4.3  Based on the comparison of temperature, it can be
seen that with the same treatment of coolbox, the
insulation of coconut coir and Palm Fibers
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composite can maintain fish temperature 30 minutes
longer compared to the resistance of styrofoam
insulation.

As for some suggestions to be done so that the study is

better, are :

a. Coconut coir and Palm Fiber used as coolbox
insulation are still arranged in random form and the
mixture still less evenly distributed. For further
research can be developed by using fiber webbing
and using fiber arrangement in a neat and patterned.

b. Testing are using a simple test tool that is not
intended for scientific testing. For further tests can
be done specimen test and coolbox test using special
test equipment.

c. The use of outer framework of plywood-based
box as coconut coir and Palm Fiber composite
container resulted in less than perfect test because it
does not take into account the effect of giving
plywood layer and resin in making coolbox. For
further research can be developed by conducting
composite-making trials with other methods that can
provide more complete insulation research results.

d. Insulation testing is still limited to coconut coir
and Palm Fiber and does not use other parts of
coconut or palm tree fiber (Arenga pinnata). For
further study can be developed by using variations
of other mixtures or using variations of other
ingredients from both types of plants.

e. This study does not include economic analysis
and coolbox resistance to environmental influences
so that it can still be developed by examining both
fields.
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