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Fig. 1 Diagram of the redox titration learning software
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Fig. 2 Main interface of the learning software
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Table 1 Titration parameters and range of values for titrant volume and titration fraction F in the T—A titration system

WEERRZR T>A | cp/Gmol« LY | Vyi/mL | ¢,/(mol+ L") | V,/mL T>AHHEXER Vo BUETERE | F 6
Ce!t—>Fe?? 0.100 0 40. 00 0.100 0 20. 00 1:1 [0, 40] [0, 2]
Cr, 0% —>Fe*" 0.020 0 40. 00 0.120 0 20. 00 1:6 [0, 40] [0, 2]
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Fig. 4 Titration curve (a) and its corresponding derivative curve (b) for the reversible redox titration system Ce't —>Fe*t
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Table 2 Results of the titration jump range and the stoichiometric point of self-defined titration reaction

¥ EFE o' /V B o’ /vV Ag®’/V RBRALE/V Y
1 1. 44 0. 98 0. 46 1.157~1. 263 1.21
2 1.44 0. 88 0. 56 1.057~1. 263 1.16
3 1. 44 0.78 0. 66 0.957~1. 263 111
4 1. 44 0. 68 0.76 0.857~1. 263 1.06
5 1.34 0. 68 0. 66 0.857~1.163 1.01
6 124 0. 68 0.56 0.857~1.063 0. 96
7 1.14 0. 68 0. 46 0. 857~0. 963 0.91

Fig. 5 The effect of conditional electrode potential on titration jump and stoichiometric point
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Table 3 Data for Cr,02~ —Fe?t in three different titration media

HREA R Cr,0% /Cr* Yy ®'/V Fe " /R iy @' /V Ap®' IV IgK ' RERFER/V ¢u/V
HCIO, 1.025 0. 767 0.26 26. 24 0.944~1.010 1. 000
HCI 1. 000 0. 68 0.32 32. 54 0. 857~0. 984 0. 966
HCI -H,PO, 1. 000 0.51 0. 49 49. 83 0. 687~0. 984 0. 942

Fig. 6 Titration curves for Cr,02~ —Fe*in
three different titration media
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Fig. 7 Calculation of titration error by the learning software, (a) Cr,0%~ —>Fe?t, (b) Ce*T >TFe*™, (c) Ce*T—>Fer™

B7 BEREHENBELH: (a) Cr,02 >FeT, (b) CetT>Fet, (¢) CetT >Fe*™

(2) XFFRAU I 2 g

PL Ce' " i 25 e BE Fe™ M Hil, £F 1.0 mol »
L' H,S0, /i, 0.100 0 mol « L' 9 Ce'"
VSR E 0.100 0 mol » L1 1 Fe? " IS, YEH—
IRNERRTR AN AR /R ), S HBEN 0.84 V., I
WERE, (TR Ce' /Ce® fl Fe* /R i 51
HL R HL 3 @ 435 1. 44 V A1 0. 68 V)

Jrdk 1. RS ARS CTE” SR
w2 IRRAD , #i SR MR A (W 2. 3)
IHEEEREN R, WK 7 (b Fiw. A
N2 A L 0 ° (1,44 V HT0.68 V), i
THEBE 2 M D LI EL S B g, (0.84
V) FEZHE R, ST, e R
TR S B E A B o, (1,06 V) Fli & iR 22
(TE=—0.194%), 34 it g ) 5 sk
_ﬁ[l,m] .

Tk 2. RO A e R 2, BEIk
5 IR RR AL E SOV Cr, OF —Fe*™ — 3.,
SEMMLL NG, W e, =0.84 V HZ, FEHHIEE
A8 R A BV A2 2% m6 W ARV, 19,96 mL,
R T HRE” R ERE GEHAD, it
R AR BO B e IR 2E W B, mE 7 (o
Fis. WAV, (20.00 mL), &EEH @,
(0.84 V) KAKV,, (19.96 mL), sdiitda s
ARG E IR 2 TE=—0.200%, 2 Fhrikitaas
A,

4 ZHiE
5T AR5 B 1k Python 4 FEiE 5, R M

PyQts Bl I & TIRE P A (GUD Afbid )5
TS 2 A, A LIEDE A e 2, Bt
s AT JRAHN S B, P oy R e Sy A
) BRABETH TR, T BB A A B FRA
2], MR AR IR AR T ROR . A DG
B AT MUE AR, PIEARRR
BB BN EFE, Ed A E LN
(1) B i o S g, BIAT s s s sl 2 T AL
2 P e 2 A R T E th 2, U R b R i
SERFR R ML, SR E AR R PR
B B AR . R, BRI AT D) S SR
FE SO AR EE W A R i A S S BRTE
FEFIH E TR 22 TS . BABORAIT e, R
PEFIRE IS, e 2 IR B AU A S5 2 4 BT
IR,
5 X X W
(1] RO bk CEMD. 6 MR dbT: B HE B
$k, 2016 224—260
(2] EA, Vi, AR, % ¥EEE OhR30, 2023, 14
(20): 20—26
(3] HRFIR. 4rprfesé. dbmt. RleEthRgst, 2016: 122—149
(4] BEMBe. ppifest. 2 . dbat. Rhagdifat, 2019. 119—
148
[5] TK%E KMk, 2008, 23 (4): 51—54
(6] fhid, S, #Hede. WIMMUBAE B2, 2015, 37 (8):
95—101
(7] B, E#EF. K04, 2015, 30 (4): 78—85
(8] hit, E#K ¥HEE h3EI0D, 2020, 41 (2): 21—27
(9]  EibF, PhBEde. KAk, 2014, 29 (6): 29—33
(101 fafe. B3y, JAFE. WIEE¥BAR, 2010, 26 (9



90 - 2% # B HFEID (http: /www. hxjy. chemsoc. org. cn) 2024 455 45 B4 6 1Y

110—112. 204

[11]  7hbeil, 28k, EFHE, % K¥Mh, 2016, 31 (5): [14]  EEHE, BRI LEHEEF OhEI, 2022, 43 (18):
78—84 87—91

[12]  Hig K2k, 2021, 36 (4): 264—271 [15] 8%, KR, 2023, 38 (2): 277—282

[13]  E¥E, XlerHy, Fis. R¥fbs, 2020, 35 (9): 198— [16] Feiior. KRE#fEs#, 2017, 32 (2): 74—178

Design and Application of GUI Redox Titration Learning Software

LI Wei SUN Shu-Hua WU Lu-Lu ZHAO Shi-Ju WANG Shun FAN Cai-Ling
XU Cui-Lian XIE Li-Xia™
(College of Science, Henan Agricultural University, Zhengzhou 450002, China)

Abstract In the teaching process of titration analysis, in order to promote the deep integra-
tion of modern information technology and education, a graphical user interface (GUID) redox ti-
tration learning software was developed using Python language. The software divides the redox
titration system into two types: symmetric and asymmetric titration reactions. After customizing
or selecting the built-in redox titration examples, users can automatically judge the degree of ti-
tration reaction and statically display or dynamically visualize the titration curve by simply setting
the titration parameters and selecting the titration medium. According to the curve image, it can
calculate the stoichiometric point, titration jump range and titration error. The learning software
has strong openness, flexibility, and practicality, making it easy for teachers to teach and
students to learn independently. The software interface design is simple, easy to operate, and us-
ers do not need installation and professional programming knowledge. It can run directly on the
Windows platform.
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