EELFEIE (CA) WERIFERT CN 10-1515/06
o i &
" ‘UD Recn fo o /*4}1' "dl. sﬂn \
s 7 6 }

Chinese Journal of Chemical Education

20234 Fastr 18 volas Nol8

R |G {nr./lﬂ fu ﬂ(ﬁm»' e
{685 £ 4k
Il Séfh&f ﬂ( f&u w

Iy

MEKS: 2-106

ISSN 1003-3807 CH'NESE
DI i RSN CHEMICAL

771003380239 waae® SOCIETY

HUAXUE JIAOYU

IE: PENERANS
Eh: pEUFESR
ERIBEXRE

9



Administrator
矩形


2023459 8 twERF(FHEX) Zaaks  F18H
A%

HEF - &EE-HS

SRR W2 B BAE L R TIPS -ooooveveeeeeeeeeeess AT B BER EEAH (D

iR1E - B - M

(R IR L T E BRI — S B EARTELE, wooeeeeresmmsmesneenes A # B A HE# AD

TR I E T TN RALEEEIU I ooeeeeeeeseereenes ¥ % BRE E B RSP 4 B HEH QD

B

CASTE . AT T, A F BN RIS «reeeereeerensesssseaessessesssscsesns BEX KEE 5 R GO

SRR A BOPPPS BRI A S G 50— 1A BB JLAL +vsreeseeerensreseresessenssessensesinenes
........................................................................... il 5 b K B BN KRE GD

&E “Eﬁ}%%g” ﬁ%ﬁ‘]ﬂﬁ%ﬂﬁ ................................................................................. T o (45)

LEHF

SRR AR 3D ATEG A SRBCERI IR oevreerereseeeeees WA AAE ExE BEU KT (9

L ABIBISH s ZnLiFePO, S HAHIE SRR «-rerersrermrsrersessressressensresssessssierierassesasssensnens
------------------------ BN ARE FAR MEA NRE BEE K 4 TCE B K H # GO

B FEUBEB A FULKRUFMAA BRGICERE  ooeeeeeeeesemsens B % IEE BAL B ¥ GO

I E

TG AL MR 5 T AT BT SRR RM IR +ooveeeoeeeseeseoeeeeens TIER KFR BHE TD

A BT AL B HBIA G BT SARRRITIL woooeemeeeremessmemnsnnnenes KEE HEL (D

2 YA T OHF BT RBRRA S P FAERBE FHTI oooveveemeeeeees whk ER% 85

B E

B B A S B A S ST A SR MG 55+ vssoishsss s ssoussiesisimnvsnsiiinions % B R O

FUEELHFEHE

SRR R R RE— M ERF B LR AT HE—- % & B Z BRE Q0

IESABCREE E A SRR — R ERB SR - 1 4 IHR 2W%E KAW K M Q0

FEREREUZF

T ——
.......................................... EONW OB 5 MLE AAE EBE BEE XEE & E (13

Bt 5 RE

%&&ﬁ%ﬁﬁigﬁﬁmﬁﬂﬁg%mﬁ ........................................................................ ¥ B 20

E RS

@mgb{t&&g&%&giaigﬁmﬂ% ..................................................................... %%pj_‘:’ ;%,*,JE (124)

CULSEBEY TTHI ---rvrrsrsressessrnssessessesssessessssssessssssessssssssseesesssessessessssssesssssesssesesssssnns 6y

ﬁmm}# .......................................................................................................................................... (80)

FHRERE Hoew F B



asus
矩形


2023 AESE 44 %45 18 )

2% #H TP (http: / www. hxjy. chemsoc. org. cn) « 113 -

Q<~>>~>>~>>~>>~>>~>>~>>~>>~>>~>>~>>~>>~>>~>>§;

| EEEASWKE

N IR IR IV IVIVIDIPIDINIDINIS,

i

Z fH REHF

& T Python BT ifll € F S 21

BITSHFENAR
WA EEB OWEE
T

Rl K43 B W RGN 450002)

WE RZ HFEY, BHAREEM Python FREF SN ERESMERER A, &

HHARXTMREBEEFARMY., ZRBELFLE

MESARWERRITETRE, AR FEENS

ANMEREH, WA LANEHCHEhTUALE ., HETTEHAY, LFITELMHERRKA

EURBERZNUTHEE, REUNEABFEHKXEIN, RiFEE,

BEFE, ABEE, THE

WEXREZXBEEN, ERBZTNRBEZERZFANPERZRR L AR, ETHWHFMF

EREFINA, BRRAHFEE,
K@EIR HMFE REBEE FIARH

HEMWE T MRS KFARAET 4
I3 M AA B IR A R 0L ) g, A
BEARSHFTHAWREGS, PNATES N =4 A
F ., AEFH., AFMFFROEER, £
FHHUE HIRME B AR M E R L, o
Frib# R m B bR, M, . B, BEZA
BHAIL Ol 2 B LA IR, AR R A, Lotk
N J5 R A5 RS Y UUE T R A R
VU E T Ir i 2 — . ResE AR i #UE T
CIE S0 SN /s & DR = A D EA U I e
R AR TS T E 9 BRYE A T H B K e R
T A2 AT AT M T D R R 1R 22 T S e T A
MR, Hoag MR, AT 2. MK
Y RV E BTN, 2R
TR S R R T SO ) R v A Y AR
LR 2 2Tk B, AL R/R . i
FNEAERZ M MELLBUR A A ) B R A
FEJ NI,

EAME R A MATLAB, Origin, Excel 27
i A3 T T 4R 2 RN A3 B BCEE i Ak
FROI SR A A RT A Ak Ak B AR A T
S AR RO R . M 2 B B Y
SIS T M A A A R Ll g RN DR B
Tk HATAL B, HRAEAGE, ThEexE LA, Py-

T E o %
DOI: 10. 13884/j. 1003-3807hxjy. 2023040058

Wk E

thon Z2HAI R Z WM M B FRITHETZ—, BA
Oy T . PR . wmE S R BT
JEPR . RITTZNE T 2 ERE R G SR, JE
T EidH S, A RALE B AL Python 42 il &
5 UUVEN E BUr R RS . BT R T U0 R E
A, A HAETE Windows P & g 17,
o S R W28 T R B AR, AN T BT o
B A, I RS TR S5acE,
AT 3 o 3 A B P ST S BT IE i S A 2
il A T AT A AR A R 25 T AR L K
PRHEATR 55 1 U0 UE T A 20 R A b R R
. WRECe SR mEW, Bk, SRR DL
B Z R FEAL, 425 A BRI A R I
WA
1 JUREEF IR MER B iRt
MAETLVE T EEHr EME R N, BT Py
thon Zi 2 & . R H] PyQes Wit Se KB M - 5t
i (Graphical User Interface, GUD) JLIETH &%
BAF, AR IR SO RE R a1 R . SRR R
DL R S AR AR i, ROER AN, KR
ESFIRREE , WESBBCE ., HERRT
FvERIWT, W M el it s A ik a,
% 58 5 BRI BRI 28 12 25 T 5% . BF R G ER

» THEA S SR ETHFRETR S LRI A (2021SJGLX349, 2019SJGLX222); ] B 44 & b 2% 0 F 58 A= 5 o #0326 91 A
(YJS2022A1.066) 5 o F AR My R 2= 2 BB T 5 S BT H - (2022XTGLX043, 2022X]GLX115)

»» W{FEEAR N, E-mail: syslw@henau. edu. cn



e 114 - % #H FHOPEI (http: / www. hxjy. chemsoc. org. cn)

2023 4R 44 A5 18 W

SNEMINAESE G, R A Pyinstaller ¥ Python
U5 SCHRFR P AT AL R R ST exe T ERATSCHF, AN (8
G356 FE B, WP E A %35 Python WIRIEH H
sty

Fig. 1 Diagram of the precipitation titration learning software
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Fig. 3 Titration examples built-in the software
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Fig. 4 Titration curve (a) and its corresponding derivative curve (b) plotted by the software
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Fig. 5 Influence factors on the jumping range. The effect of solubility product constant (a) and

concentration (b) on the jumping range
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Fig. 6 Calculation of titration error by the software. The titration errors of samples for (a—b) Mohr’s method and

(¢c—d) Volhard’s method, respectively
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Design and Application of the Precipitation Titration Learning Software

Based on Python

WANG Shun LI Wei ZHAO Shi-Ju LIU Xiao-Hua WU Lu-Lu XIE Li-Xia
SONG Mei-Rong LI Hui™

(College of Science, Henan Agricultural University, Zhengzhou 450002, China)

Abstract In the process of teaching titration analysis, a precipitation titration learning soft-
ware is designed and developed using Python language in order to promote the deep integration of
modern information technology and teaching. The software does not need to install and establish
complex functions or calculation equations. It is easy to operate for users only by selecting and in-
putting the corresponding parameters, which can make the precipitation titration curve visualiza-
tion. In addition, the software can automatically calculate the stoichiometric points, the jumping
range, the feasibility of the titration and the titration error. This software is presented in the
form of a graphical interface with simple design, convenient operation and rich content. Users can
choose built-in or customized titration examples. This software almost contains the important
knowledge of the precipitation titration method in the syllabus, which is convenient for teachers
to prepare lessons for teaching and students to study independently, cooperating to improve the
teaching effect.

Keywords analytical chemistry; precipitation titration; learning software; titration curve;

titration error





