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An Attempt to Lead Students Solving Chemical Principle Exercises
by Free Software in Recitation Class

CUI Wei"
(School of Chemistry and Chemical Engineering, University of Chinese Academy of Science, Beijing 100049, P. R. China)

Abstract: Free software, such as Scilab, LiberOffice and R, were applied to solve chemical principle
exercises, and the solving procession was demonstrated in recitation class. Such attempts have trained
ability of undergraduate students to solve practical problems by scientific methods, and led students to
focus on the application of free software in scientific computation.
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JEE X Chemical Mahjong 4B G R 225 2] (3) 5B 2T, R B 1F 4 Bh 2800 i 2% A 48 SE A5k
BUE R 2@ e EYET android #8 @ AL %7 1T 5H°F- &, Francoia 25" JT K (1) JF 5 £ #F ChemBrows,
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B EUE 3 BT 3 L HE R L 8K F MATLAB. Mathematica, H H%f4 GNU Octave. Scilab. R.
SciPy &, IXLCHUE ST R MAEIR Z 2R R AT 2 R A, Hd B A vt R, v ES%E
R, FERFEE T B B JE T .

FRIE B B33 45 2 (Free Software Foundation, FSF)HJE X, H HEA4E 7T LAA 32 BR i3 5 B
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2 BFULHEAL
21 NABES WM Scilab f##

PR IR R B AR Y (BB 4R 3 T 313 58 . 7F 120 °C f9 5.0 dm* % [ %%
a1 2.5 gH.0o FITHE BB ZN BT 2R, KT AR BESE 9l ?

SR AAIX — ] 5k 37 B AR S AAOIR 75 5 FE A Clapeyron-Clausius 772, AT 7 FE AU FE, TCIEME
WK AR FEA FAPRLRI AR, XX — 0], 2P E EE SRR FEARBRAR T 70 0l T2 BRAR SR
A 77 12 M Z0F0 Clapeyron-Clausius 77 #2124k, LI 265 fON ROR . HATERME LG, JLFE&
ANFHE T2 AR AR 7798 T, AR ZHUE 20 W B8 PT LA Bt SR T R SR e 1) . A2 ST RER
P2 G N E B BAT Scilab X & H B K 877 2 RA# o Scilab 2 3% F H 55 B2 5 B s 40 58 B
(Institutnational de recherché en informatique et en automatique, INRIA) 5 [ 22 #% #f % Bt (Ecole des
PontsParisTech, ENPC)& I K 0 — 3K &l 70 8 B HEAt, HIge 5 3 4 0L A 3 A Matlab 2516,
e e WPIR B A AT T N B R BB SR S Bt AR 550

R ST AR SACIR 25 75 FEA1 Clapeyron-Clausius /7 FE, A5 7 R4 .
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pV =nRT
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Scilab H R AR LR TTRE L (1 fir 2 9 fsolve, P DASRAGA 2] b B RE O BUE AR . SRAFREFF AR -

function y=fct(x)

y=198.5*exp(12.64-4970/x)-0.231%x;

endfunction

117€ SCRREL

fsolve(393,fct)

/I N T=393 JFURIEAK T 12

fplot2d([1:393],fct)

a=gca();

a.grid=[5 5];

125 1 R K Pl £

TERIEZC Y, 1847 BB Scilab A, 7 LIS 2 E{E A% 368.51251, [A]INF N A fplot2d fiv 4 £ il
AL, WG AERR A ERMER, BRBCRME R,

X B 2
DAR & ©
Scilabs.5.CiFH & 22

FHARIT
EERATBIFE
—>function y = fct(x)
—> y=198.5%exp(12.64-4970/x)-0.231*x;
—>endfunction

—>fsolve(393,fct)
ans =

368.51251
—>fplot2d([1:393],fct)

—>a=gaa();

—>a.grid=[5 5];

>
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2.2 NAHLNEH LibreOffice 2
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F & B 848 LibreOffice [7] 2 A4 i s i Bk £+ .

LibreOffice 1§ & /& & 44 T8 71 B OpenOffic.org, TELEA T 4% Oracle W 5, HCfFIE 44
MSTFF K, 52& Microsoft Office FFFUE B AR AR . Hod (1) H3 4% 2K 14 LibreOfficeCale 7] LU @ 2 T
LT R A AT 5

SRARTTFE 3 0T B AR BEARE o X BRI ()i AT IEAR
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F IR IR BT TAER I A2 2 A4 ¥, DU ERERHME 08, 76 CHIFREIHA; ECL
MBS NERTENRGRE, C2M5 NiHAN:

=C1-(87.771*EXP(13.5-4985/C1)-0.231*C1)/(4985*87.771 *EXP(13.5-4985/C1)/(C1*C1)-0.231)
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T

‘B @A HEeE v XEE- 464 @A 0N @

B [ Ja4A EEEEEER 4x=s H-"-%-(F
c1a v| foo X = |[=C13-(87.771*EXP(13.5-4985/C13)-0.231%C13)/(49B5*87.771*EXP(13.54985/C13)/(C13%C13)0.231) JU
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PERARR THE S BlE .

FE 2] R A, AR B ST R R 72t 7 22 B 50 22 K %% (The University of
Auckland) 1) % B - /15 < (Ross Thaka) 1 5[ 4 - 2847 & (Robert Gentleman) 3 [F &K K4 iHiE S, HET
B “RIFRIZOEN” 451000, fFEAYGEEY. NTEEE. MRS AEIET ZMAEY.

FRYE SN LI AR, 2 B BL X Ine(S)~ o(S) ' Al e(S) *FF LR MR ETHET, SEHUR [ AH ¢ &R
B, AR A OC RO E OV R

EMRE ZE T, %4 Rstudio"™E A @ /R I IDE, A %42 EWLE R RAE = RS AMBAT R, 24770
Piiw s, WPNIEFPATE R, FHEREIAML, WA RRBCRWE 3 fin. 25 =M R R B
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RStudio

File Edit ¢ y
ol-l- 8 B 8|(Aac
()R demos x ‘@d\emﬂnx‘ =[] | Environment | History | =

| (JSourceonSave | Q A~ | &l [=#Run | 5% | [®source ~ | £ [ | [# Import Dataset~ | & | @ = List~
sub=read. table( " /hone/snowyowls/7.5',T) @ Global Environment~ Q@ ]

sub2=read. table( ' /home/snowyowls/7.52",T) nta
plot(concentration-tine,data=sub,xlab="Time/min" ,ylab="Concentration/M" ,col="blue')

©sub 5 obs. of 2 variables [i=]

@

(& project: (None) ~

model=1m(concentration~time,data=sub)
abline(model, 1ty=1,) O sub2 4 obs. of 2 variables
summary(nodel) -

© model List of 12

Ve N A WN R

model2=1m(log(concentration)~time,data=sub2)
abline(model2,1ty=3,col="green") O model2 List of 12
168 summary(model2) | O rodel3 List of 12
11 !

12 model3=Im(1/concentration-~time,data=sub2)

13  abline(model3,lty=3,col="red")

14  summary(model3)

15 |

16
| 151 [ (TopLevel) 3

R Script 3

Console ~/ =0| Files  Plots | Packages | Help | Viewer | . ==

-1.581e-14 2.652e-14 -1.159e-14 -3.880e-16 1.275e-15 ol & B zoom | Hexport- | @1 | f | @ 4% Publish

Coefficients:

Estimate Std. Error  t value Pr(>|t])
(Intercept) 2.000e+62 2.137e-14 9.360e+15 <2e-16 ***
time -2.000e+02 2.969%e-14 -6.737e+15 <2e-16 ***

signif. codes: © ‘***’ 9.001 ‘**’ 0.81 ‘*’ 0.85 ‘.” 0.1 ' 1

150
1

Residual standard error: 1.986e-14 on 3 degrees of freedom
Multiple R-squared: 1, Adjusted R-squared: 1
F-statistic: 4.539e+31 on 1 and 3 DF, p-value: < 2.2e-16

> model2=1n(log(concentration)~tine,data=sub2)
> abline(model2,1lty=3,col="green")
> summary(model2) o

call:
In(fornula = log(concentration) ~ tine, data = sub2)

Concentration/M

Residuals:
4
-0.2697 6.2584 ©.1986 -0.1873

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 5.8331 0.3987 14.629 0.00464 **
time -2.8530 0.6324 -4.511 0.84579 * o

Signif. codes: © “**+’ 0.001 ‘**’ 0.81 *’ 0.05 ‘.’ 0.1 ¢ ’ 1 T T T T T
0.2 04 06 08 1.0
Residual standard error: 8.3271 on 2 degrees of freedon U

Multiple R-squared: 0.9165,  Adjusted R-squared: ©.8658 i
F-statistic: 20.35 on 1 and 2 DF, p-value: 8.84579 I Time/min

3 M Rstudio B FF L IR RR RES @A TR RSREE
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fRE BT HI R 15 5 A E -
sub=read.table(’/home/chem/7.5",T)
sub2=read.table(’/home/chem/7.52",T)
plot(concentration~time,data=sub,xlab=""Time/min",ylab="Concentration/M",col="blue’)
s R
model=lm(concentration~time,data=sub)
abline(model,lty=1,)

summary(model)

#2555 AU, IR 2 ) BB B S22 [ )3 5 A i 2
model2=Im(log(concentration)~time,data=sub2)
abline(model2,lty=3,col="green")

summary(model2)

WA VEE P Se g 2 | AN st S Wy i E2
model3=Im(1/concentration~time,data=sub2)
abline(model3,lty=3,col="red’)

summary(model3)
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TR — I E R R N ARFA T R AR B SIS Bt B O A T A AR A 5 1 RE . B R AE AL
USRS A HEMAL. IEARRHE ST i S AR 2 B, BRATT 22 B S R A 3 A
AN A BT RE AR, 51 S A SGE A RHEREE N, B R E TR
fige e i) LAY fE

RSB, SR RGE R ST R, e R G . SRR g R o T R A
7 MR (3 (5 R I 3 P4 A, 3 TR B B P e, DR I P A A ) B B AN
X L AT 9 1 gt e e A B 5 2G5 B ) AT R AT S AR A B 7 5 5 S AR AR
B A, TSR 0 B R Th R SR A R, RIBEIRIE R iR AR, R %
BRSBTS DR R o S Rl B el L. iR Sl )
—ERER, ZHEAEEIRIERIE T B AR RS S AR T B R R SUE A
B M A AEAERE IR S T T N B B AR AR PRAR [P LR, SEASTE R T AU
FHI.
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