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Introduction Designed experiment

Two-thirds of Indonesia's territory consists of oceans with high rainfall, leading to [ Drvina and arindin ] Extraction and maceration »[ A ] [ Tannin testin ] Corr_osion testing using corrosive
increased chloride concentrations which contributes to corrosive environment. rving 9 9 - Iron inhibition # 9 media

However, Indonesia has abundant tropical materials like papayal and avocado?
leaves, that have been proved to act as corrosion inhibitors. Tannin, an active
compound contained in both leaves, can be used as green corrosion inhibitors3.
Despite this, schools have not utilized these materials to make affordable and
environment-friendly experiments. In this innovative school experiment design,
we aim tointroduce students to:

: ) ) . Finding and Discussion
* using tropical materials such as papaya and avocado leaves as green corrosion
inhibitors A. Papaya leaf extract
* Developing the scientific process skills through the designed school
experiment, particularly in calculating the effects of inhibitor concentration on
corrosion rate and inhibitor efficiency.
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Research Questions

In regards to the environmentally friendly innovation in school chemistry
experiments, two key quesetions arise:
* How can the corrosion inhibitor extracted from papaya and avocado

: Fig. 1. Design-Based Research for Developing School Experiments
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We developed and designed this experiment for students studying corrosion, specifically targeting the F phase of the
Fig.2. The comosion rate ofiron plate with different inhibitor

leaves be developed? concentration current Indonesian Merdeka curriculum. Figure 1 illustrates our experimental stages, following the Design-Based
* To what extent does inhibitor concentration affect the corrosion rate ) e Research (DBR) approach.® : .
and inhibitor efficiency? .. 80 aadsy 53, = B. Interpretation of the experimental results
ek k] y Table 1. The corresion effiecieny for papaya dan avocado leaves extracts ~ Fig. 2-5 show corrosion rate and inhibitor effidency for papay and
Theoretical Frameworks £ Panayy avocado leaves extracts, which was calculated based on the loss
H | | Iren metal . . . . .
£ nhibitor - mass during the experiment displayed in Table 1. The experimental
Tannin as green corrosion inhibitor* = 5 10 15 _M"E';E mhiterbh | del. | Wik W=l . .g i e P .
£ Inhibitor concantrations (%) n : o pyee e results indicated that both avocado and papaya leaves has relatively
Tannin is an electronegative functional group. When a Hydrogen atom is 2 109 103 0,06 high inhibitor efficiency of 80% and 66.7%, respectively. The data
attached to the carbon in the ring and is replaced by a subsequent group, Fég-i'”“bit:lefﬁlde”]fyfo’dﬁe’m“”hib‘m’mme”t’amm 2 10 121 116 0,05 was obtained by using iron plates as corrosive materials submerged
it improves inhibition. Here, tannin reacts to form the anion phenolic - Avocado [eaf extract : :: I:: 12: ::: into 3% NaCl solution as corrosive media.
react with Fe3*, which is created by phenol releasing H* ions o 5 0006 l
B & 0004 7 ; 1 Toam metal o \ :
n 5% 000 | : | it | it | W | wia W= (e wn Preliminary Conclusions
FeCl; + “""r""“ﬂ"""T"L“*\L A = g - S0 - : 0 088 091 i Corrosion is a challenge that cannot be avoided in everyday life. One
3 . . ] 2 1 0,96 0,04 . .
Inhibitar concentrations (%) . ” v s Py of the approa.ches.s th.at. can be used to reduce the corrosion rate is the
. " 4 15 1,03 1,01 0,02 use of corrosion inhibitors. Plants, as natural resources, can serve as
Wo _T;;l; SRS Fig-“-ﬂ{f*:,comsion rate of the iron plate with differentinhibitor 5 20 .99 098 001 green organic inhibitors. Organic inhibitors can be employed to
conce ons
Corrosion rate (r) = et mitigate the corrosion rate of metals, and the process can be used to
x 00% . ; . .
Information: Vi Vki i References teach not only the topic of corrosion, but also the use of natural
’ o—Vki

materials in chemical processes. This can done by integrating the
2. Pazla, R., Pt, S., Jamarun, M. P. D. 1. N, & Yanti, M. 5. G. (2022) eXperiments into project based learning, which will allow students to
(thesis); 3. R Tambun et al 2018 IOP Conf. Ser.: Mater. Sci. Eng.  develop scientific process skill. However, further study needs to be
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R: Corrosion rate Inhibision efficiency = ————x 100% 50%

Wo: initial weight Information: Vica
Wi last weight Vko: Corrosion reaction rate without adding inhibitor

A: Iron Plat area Vki: .Corrosion reaction rate with adding inhibitor
t: maceration time
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Fig. 5. Inhibitor efficiency for differentinhibiter concentrations



