Equipment with new general education program, Volume 1, Issue 292 (July 2023)
ISSN 1859 - 0810

Thiét ké phan mém thi nghiém pin dién hoa sir dung
App Designer trong Matlab vao day hoc Hoa hoc Dai cwong
tai Trueong Dai hoc Sw pham Ky thuat Vinh

Nguy Thi Xuin Hoi*?, Bui Thanh Hoa*
*Truwong Dai hoc Sw pham Ky thudt Vinh
DTac gia lién hé
Received: 8/5/2023; Accepted: 15/5/2023; Published: 22/5/2023

Abstract: Matlab App Designer is applied in research to design software for electrochemical battery
experiments. The method uses the Nernst formula to determine the electromotive force of an electrochemical
cell. That method uses electrode potential measurement data of two electrodes. The program designed
in this paper, which is highly general, can be applied to many different pairs of electrodes, and
comprehensively investigates the electromotive force of electrochemical batteries when at electrodes with
variable concentrations. Case studies for common electrode pairs are applied to survey and evaluate the
designed program. The simulation results have shown that the program works effectively and accurately.
The software designed in this study can be applied in teaching general chemistry to engineering students,

as well as a useful tool in the field of chemistry.
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1. Pit van dé

Pin 1a mot thiét bi dung dé luu tri, cung cép dién
nang. Pin dién hoéa chuyén hoa ning (ning luong
phan tng héa hoc) thanh dién ning. Dé tao ra mot
vién pin dién hoa v cting don gian, ching ta chi can
ndi hai dién cuc c6 thé dién cuc khac nhau va mach
kin. St dung mot déng hd van nang s& do mot sudt
dién dong giira hai dién cuc kim loai, néu dau nguoc
cuc dong ho s& chi s6 am. Khi d6 ching ta c6 mot
pin dién hoa. Suét dién dong ctia mot pin dién hoa
tiy thudc vao chit hoa hoc & bén trong pin dién hoa,
thong thuong 14 1,5V; 6V; 9V ... c¢6 thé ghép ndi tiép
nhiéu vién pin dé thu duoc nguén dién co suét dién
dong phu hop.

Qua nghién ciru cac phin mém, ching t6i thiy
can mot chuong trinh mé phong pin dién héa mang
tinh tong quat duoc thiét ké dé co thé khao sat nhidu
truong hop dién cuc khac nhau ciing nhu dé nghién
ctru sy anh huong cua yéu t6 nong do dén suét dién
dong cua pin. Matlab 1a mot cong cu tinh toan manh
dugc tmg dung trong nhiéu linh vic khoa hoc k¥
thuat (Gilat, 2013) [3]. Ngoéi ra, App Designer 1a
mot Gmg dung mai phat trién gan day cua Matlab
(Valle, 2017)[4] 1n6 ¢6 nhidu vu diém va s& dan dugc
sir dung dé thay thé cho ung dung Guide trudc day.
Vi vay, dong gop chinh cia bai bao nay la nghién ctu
tmg dung cdng cu Matlab App Designer dé thiét ké
chuong trinh m6 phong pin dién héa. Chuong trinh

mé phong duogc thiét ké voi giao dién than thién
nguoi ding, mang tinh tong quat. Ngoai ra, né dugc
ap dung dé nghién ciru cho linh vyc hoa hoc.
2. N§i dung nghién ciru
2.1. Co s¢ Iy thuyét vé pin di¢n héa

Xét pin kém — dong: gdm mot thanh kém nhing
trong dung dich Zn(NO,), (di¢n cuc kém) va mot
thanh dong nhang trong dung dich Cu(NO,), (dién
cuc dong). Hai thanh kim loai dugc ndi VO’l nhau
bang mot day dan dién. Pé tao mach kin can nbi hai
dung dich bé‘lng mot cau ndi chira dung dich chat dién
li (chang han dung dich KNO3 béo hoa). Khi d6 cac
electron sé chuyén tur dién cuc kém sang dién cuc
ddng theo ddy dan dién tao nén dong dién. Trong qua
trinh hoat dong cua pin, thanh kém bi mon dan, d@)ng
thoi dong kim loai tich tu lai trén thanh dong.

Voltmeter

Flow of
electrons

Salt bridge
KNO,(aq)

1.00M CuiNO_;)z(aq')
Hinh 2.1. So d6 pin dién héa Zn-Cu

1.00 M Zn(NO3),(aq)
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Xét tong quat, néu nira phan tng xay ra trén dién
cuc kim loai i la:

MK +ke = M.

Thi cong thirec Nernst biéu thi su phu thudc cua
thé dién cuc can béng vao néng dd cac chat tham gia
phan tng dién cuc ¢ nhiét do 25°C la:

, 0,059 X
lg[M ]

gM’”/M = gM**/M +

Suét dién dong cua pin dién hoa duogc tinh theo
cong thuc:
=60 —6,=¢ ¢

M5 M X" X

2.2. Xdy dung chwong trinh mé phong pin dién hoa
bang irng dung Matlab/App Designer
2.2.1. Luu d6 thudt toén

Tir co s6 1y thuyét vé pin dién hoa, cac thuit toan
tim suat dién dong cua pin dugc cai dat bang ngon
ngit 1ap trinh Matlab ¢ so d6 2.1.

Bat gau

[ Soc dir liéu cac dien cuc ]

©ien cwe wal & prdn

Ba aF liéu?

DN cuT. nong a0 mush) Tinh thé @ién cue

+

Tinh suit digén déng

+

Hign thi gia tri

Switch = OFF

2ang

Sai

Dirng chwong trinh?

Bung

So do 2.1. Luu do thudt toan ciia pin dién héa
2.2.2. Két qua mé phong pin dién héa

Chung t61 str dung ngon ngir Matlab App Designer
dé xdy dung Code ciia chwong trinh mé phong. Két
qua thu dugc 1a pham mém Electrochemical: giao
dién cua chuong trinh thé hién céac chuc nang co ban
cho nguoi st dung (hinh 2.2) tuwong tac véi chuong
trinh nhu chtic nang nhap li¢u cho phép ngudi dung
chon vat liéu dién cuc (chon 1 trong 6 dién cuc: Ag,
Au, Cu, Al, Zn, Li), néng dd dung dich ¢ dién cuc
(thay dbi tir 0-3M), chirc ning tinh toan, chirc ning
luu trir, tai dir liéu dang file,... Nhu vdy phan mém
6 thé tao ra 36 cap dién cuc voi nhiéu n@)ng do khac
nhau, tirc 14 tao ra rat nhiéu pin dién hoa, day chinh
1a diém wu viét cua phin mém nay.
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Hinh 2.2. Giao dién chinh ciia phan mém
Electrochemical

Céc budc thao tac vi phan mém:

Budce 1: Chon menu Electrochemical.m>Run>
Change folder dé chap nhan.

Budce 2: Chon vt liéu dién cyc trong hai muc
Electrode.

Bude 3: Chon néng d6 mol cta ion kim loai trong
dung dich & mdi dién cuc trong muc Concentration
(g0 tr ban phim hoac st dung thanh truot).

Cheistry Laboatory

¥.
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VOUNETER

Hinh 2.3. Giao dién lya chon dién cuc cua pha”‘n mém
Electrochemical
Bude 4: Chon On dé do gia trj suat dién dong
giita hai dién cyc. Trén dién ké Voltmetrer hién thi
gia tri suat dién dong cua pin dién hoa (hinh 2.4).
Buée 5: Tinh toan theo cong thirc 1y thuyét dé so
sanh vai gia tri do duoc trén dién ké.

Aung2

.
Hinh 2.4. Giao dién hién thi pin dién hoa thanh cong

PG Ny T X 1 - Bt Than Hos
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bi dam béo nguyén tic dap ung dugc HDXD va thuc
hién KHGDNT;

- Xay dung va thyc hién ké hoach cong tac tai
chinh cua nha trudng nhim ting cuong tinh ty cha
v& tai chinh, thuc hién thu chi hop ly, khoa hoc; dam
bao cho cac hoat dong day hoc, gido duc; taing cuong
ngudn cho hoat dong boi dudng gido vién, HDXDva
thuc hién KHGDNT.

- T6 chire khao sat, nghién ciru thong tin vé tinh
hinh kinh té, vin hoa - x4 hoi & dia phuong; khao sat
nhu ciu giao duc cua HS vé nang luc, nang khiéu,
mong mudn tham gia cac HDGD.

- Xay dung cic mdi quan hé, phdi hop véi cac
doan thé, td chiic, ca nhan, phu huynh dé tao su
déng thuén, xac dinh dung tinh hinh kinh té, van hoa
- xa hoi ¢ dia phuong, tao diéu kién thuc hién céc
hoat dong gido duc thuc tién, huy dong nguén luc
XHHGD cho HBXD va thuc hién KHGDNT.

- Xay dung va thuc hién van hoa truong hoc
nham tao ra khong khi dan chu, lanh manh trong
nha truong; phat huy tinh cht dong tich cuc cua gido
vién trong hoat dong day hoc, gido duc cling nhu
trong xay dung KHGDNT;, phat huy tinh tich cuc
hoc tap, rén luyén cua HS; xay dung cac gia tri van
hoéa cdt 16i, thuong hi¢u cua nha truong, tao ban séc
riéng cta nha trudng, tir d6 thu hut sy quan tim, hd
tro cua xa hoi vao HbDXDva thuc hién KHGDNT.
3. Két luan
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T co so ly luan, thuc trang quan ly xdy dung
KHGDHT, tic gia dé xuit 06 bién phap quan ly
HDXD KHGDNT 6 cac truong THCS huyén Quynh
Luu, tinh Nghé An,Téc gia da tién hanh khao sat vé
su cdp thiét va tinh kha thi cac bién phap. Két qua
khao sat dugc danh gia cao va tinh cdy da khing
dinh duoc hiéu qua va kha thi cua cac bién phap
quan ly HDXD KHGDNT ¢ truong THCS huyén
Quynh Luu, tinh Nghé An dap ting yéu cau doi méi
GD THCS hién nay.
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Thiet ke phﬁn meém thi nghiém pin.....(tiép theo trang 11)

3. Két luan

Bing cach s dung ngén ngir lap trinh Matlab
va ung dung App Designer ctia Matlab trén co sor ly
thuyét pin dién hoa, bai bao di xay dung phan mém
mo phong pin dién hoa véi giao dién cho nguoi dung
tuong tic md phong thi nghiém. Két qua nghién ctru
thé hién suat dién dong can xac dinh bang phén mém
pin dién hoa véi tinh toan bang Iy thuyet la gidng
nhau. T d6 co thé két ludn rang, phdn mém nay
hoan toan chinh xac va c6 thé nghién ciru mo rong
cho nhiéu pin dién hoa khac. Phin mém nay d& dang
thao tac, c6 thé do duge suat dién dong cua pin dién
hoa vai dién cuc bat ki va véi ndng d6 bat ki. Két qua
nay c6 thé duoc ing dung trong giang day hoc phén
Hoa hoc dai cuong cho sinh vién nganh k¥ thuat,
cling nhu 1a cong cu ¢6 ich trong linh vyc hoa hoc.
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