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INTRODUCTION & AIM

Drying is commonly used unit operation for removing water from moist products to improve

their shelf life. . It is a heat and mass transfer process that takes place both within the product
and at its interface with the drying environment. Due to the complexity of those mechanisms
and the diversity of the products, an extensive understanding of fundamental data obtained
from mathematical models of drying kinetics is required.

This work focuses on the convective drying of Opuntia ficus indica peels, based on the influence
of temperature. The objectives of this research are to analyze the kinetics of drying; identify an
appropriate model that describes drying process; quantify the moisture diffusion coefficient
that characterizes moisture flow; and calculate the activation energy useful in describing how
drying kinetics vary with temperature. Experimental runs illustrate how such parameters could

affect the drying processes for effective modelling and dryer design.

METHOD

Model équation
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Preparation Step

washing and Cutting peels: 5cm x 4.3 cm x4 mm
| Henderson  [ys S exp(—k t)

Weighing: 100 g of fresh peels and Pabis
| Ry MR =a exp(—kt) +c
Convective drying Wang and MR = 1 + at + bt?

Temperatures: 55 °C, 65 °C, 75 °C Singh

Constant Conditions: Air humidity, Air velocity
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Drying Monitoring Moisture ratio is defined as:

= . moisture conten
Xt Xe ist tent
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R = X,: initial moist tent

XO _ Xe X.: equilibrium moisture content

Weighing every 20 minutes
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Fick’s second law of diffusion was used to determine

Desr = Dy exp (%Ta)

where E, is the activation energy, (kJ.mol?) ; R is

the moisture diffusion coefficient :
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D, is the integral constant (m2.s?) ; and T is the

where D, is the moisture diffusion coefficient (m?.s’ drying temperature (°C).
1) ; L is half the material thickness (m) ; n is the

number of experimental groups : t is the drying time

(s)- Taking the natural logarithm of both sides of

When the drying time is long, it can be

Equationyields: | Ln Deff = [nD, + (—Ea)

RT
simplified as : MR = % exp [— nzzszt] E, is calculated using the slope derived from
Taking the natural logarithm of both sides of the straight line of the graph|Ln Dgsr = f(%)
Equation yields : |[Ln MR = Ln% — [%‘
The result is a straight line with a slope given by Slope = (_561)
the formula: |a= ™" Deyy
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RESULTS & DISCUSSION
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Drying
temperatures

75°C Page k = 0,00497 ; n = 1,15438 0,99834 1,57E-4
Diffusion a=1,60731E11;b=1;k=0,01193 0,99835 1,399E-4
Page k =0,00357 ; n = 1,09695 0,99647 2,961E-4

The Page model is the best with 75 °C and 55 °C while the diffusion model is the

most effective at 65 °C.

The suitability of the chosen is evaluated using two statistical parameters: determination

coefficient (R%) and Chi square (x2).

Drying Moisture diffusion
temperatures coefficient (m2.s! The diffusion coefficient depends on
55°C
65°C
75°C

4,78-08 + 4,6E-10 » temperature.D; is ranging from 1012 to 108
6,3E-08 + 1,4E-10
7,9E-08 + 9,2E-11 as it reported for food materials.

: : The E, values for food and agricultural
Arrhenius equation

0.00285 0.0029 0.00295 0.003 0.00305 0.0031 products range from 12 to 130 kJ-mol™,
-16.3
.. » which is consistent with our study, where it

-16.4 !
_-16.5 is equal to 24.688 kJ-mol™. The Arrhenius
?:, -16.6 ’ relationship according to our study is:
= 16.7 Y=-2969.3x - 7';-8_5163

-16.8 R*=0,996 ‘

16.9 T D s = 0,000403 exp(—24688/8.31451 + T)

CONCLUSION

The moisture diffusion coefficient of Opuntia ficus indica peels ranged from 4.7 x 1078 to 7.9 %
1078 m2.s'! and increased with air temperature at constant velocity and relative humidity. Page
and diffusion models accurately predicted the peels' behaviour during convective drying.
Among the measured temperatures, 75 °C had the quickest drying time. Overall, the results
demonstrated air temperature effect on drying efficiency and  kinetics.

FUTURE WORK / REFERENCES

Analysis will be carried out to determine the influence of drying temperature on the
physicochemical characteristics and bioactive substances of peels in order to give a value-added
opportunity.
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