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Abstract

In the course of physical chemistry experiment, the conductance method was commonly used in
the saponification reaction of the same concentration of ethyl acetate and sodium hydroxide to
measure the reaction rate constant. By measuring the conductivity under different reaction times,
the relationship between the concentration of reactants and time was found according to the cha-
racteristics of the second-order reaction, and then the reaction rate constant was given by processing
the data. The errors were found to be related to the model of processing the data. In order to ex-
plain the causes of different errors and compare the characteristics of various processing models
more clearly, this paper derived the five fitting formulas of processing models in detail and used
them to process five groups of parallel experimental data respectively. Among the five models,
there were four ones that were based on the linear relationship between conductivity and con-
centration, including nonlinear fitting and linear fitting, and the relative errors of the reaction
rate constants of the processed data were large, ranging from 65.16% to 138.11%. The fifth model
which was based on the nonlinear relationship between conductivity and concentration had the
lowest error, with an average of 23.95%. By comparing the results of different models, this paper
pointed out that it was necessary for students to choose an appropriate fitting model according to
the experimental situation when processing experimental data. Only by choosing a suitable fitting
model could we get a more accurate reaction rate constant.
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2.8 2.1 (CH3COOC, Hs) Fl & S AL Y (NaOH) & A= e Ak S I3 A2 i 2, R 51 (CH3COONa) il 2, i (C,HsOH) ,
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RS G AR AL, TR @M B 1 J MO 2 W AR A S, WL T e, Bk (10) 00 &%
PR, BN TR B VIR R R M ERE, RFEFFERMNEZE «, HEHHALE
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ENMAERIZA e — B HRBRMG), HERMNO., @. @ORMXHRES R, KIRFFEAXRNERO
BARALEREERATERREIR, HEMMNRZERK, TFHEN 76.3%; HM&HFEHPEHEE
HIRZERCR, ~FIMEN 70.19%; HA@RIRZERCN, TH{EY 65.16%; X i W] SU A &2 AR
(8)Z2|5(9). (W) HIIRE T MG, BI-FReEMGem BEAE I, HERORZR KNSR U
BRI BRI S R S IR RN R 2 AR BAEE IR RO AL G RENS i XA
o, AT RGRER KL KRR, AT R SN E R R R Z &, FEIMEN
23.95%. {5 SE R SRI AR T AL A @ AL B AR N 22 R B B R 22 1000 F 0L, ARk
N @A B HlE I R 2 W e > PR — 2R [4]. 734k, MR 2 /W, R G HOUE RO, 1
HME 7y 0.99994, IX 52 SI6 A i H F sROQ) AL 2 SRR R . B @ BHLL S A BLE LU R B
T —1, SFI{E S5 0.99818. 0.99806, i B A ORI E AR AL RE#B LB 22 o

Table 1. Reaction rate constants and their relative errors after data processing by different models
= 1 TRRBELERIERENR NERE SRR EENRE

S ZH 5 1 2 3 4 5 A
B 0.5260 0.4962 0.4657 0.5000 0.3977 0.4771
o i) 0.6188 0.5923 0.5730 0.6118 0.5703 0.5933
R 5 -
(x107* [ EE) 0.9961 -1.3511 -0.9811 -1.4790 -0.9774 —0.7585
m>-mol *s71))
BH@ 0.6725 0.6932 0.7057 0.6885 0.7074 0.6935
G 1.5265 1.5498 1.3602 1.5908 1.5405 1.5136
RO 73.57 75.07 76.60 74.88 80.02 76.03
(R 68.91 70.24 71.21 69.26 71.34 70.19
X R %1% G 49.95 167.89 149.30 174.31 149.11 138.11
@ 66.21 65.17 64.55 65.41 64.46 65.16
G 23.30 22.13 31.65 20.07 22.60 23.95

Table 2. Fitting similarity corresponding to different data processed by different models

2. FRIERLBETREAE N AEINE

SEEBE 4 51 1 2 3 4 5 FHIME
RO 0.98494 0.96175 0.94735 0.96307 0.93124 0.95767

o) 0.99999 0.99998 0.99990 0.99997 0.99987 0.99994

LA AR %@  —0.03657  —0.03962 0.14063 —0.05853 0.14755 0.03069

@  0.99906 0.99781 0.99726 0.99802 0.99876  0.99818
SO 0.99949 0.99855 0.99669 0.99889 0.99668  0.99806
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FESCPRISERARAE T, iy A s, 2 B MR VRN E , S a IO BN AR RAN R [A] o — A R
PRI P A1) 1y A i, X6 T BONIAR BT 5 A 6 A AT RE R I R G IR 2, IR 2 W 2 RO B A B A
PRl 2 R O A @A BEAE I, IR ZE A B R X B B B @ IR Z K. [EAE B MR B OFE
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HIEE R Q) A iR /NS, (AR B HIR R B, Q0 WA RIEF L, E2f
(10 I 6 2500 HE LS 19 7 B I 3R S BORT B B A AR AL EE ,  DRT b AR SO 7 A A L (D) Ak 1 512 56
W o MRS T TR R o, i, BUCHBRAL@), RENSRRMCIR 25 . o SR Ay B2 O v A S e s B Ak 2
SRR S N ik SRRl R, BUUHRERIG) . A SCEEXT 5 ATAT I B, P T MR E AR
PRI 455, AER TR SR G R A LR T IE B 9 2R 0 45 B2 K SE G At A Ab B 22, TSR A AR
G FEIE I BT A B R R . M, RSO AR QA R, R A B
FESIZ6 a2 8] (0 S R 5% AR g U AR O AR LR VA S A B AR, G BRI N B R @ 2R MU
A ACFREAE T, R IR ZE S 5000, BESUHAN T F R ko Mk, B @A R E A, R IR 22
100%frF, B K FH A B B Ab PR AL 4R
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