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An attempt to introduce chemical equilibrium simulation software to chemical education in Wakayama National College of
Technology is presented in this report. Compared to molecular modeling software, software simulating inorganic chemical systems
has been rarely used in chemical education. The OLI Analyzer is well known to be useful simulation software to estimate inorganic
chemical equilibrium reactions and physicochemical properties of aqueous chemical systems; therefore, we employed the OLI
Analyzer as an auxiliary educational tool for lectures related to inorganic chemistry. In order to support the lectures of inorganic
material chemistry, a computer simulation of the selectivity of the precipitation reaction of hydroxyapatite was demonstrated using
the OLI Analyzer as an appropriate example. In a practical material science experiment, the boiling points of sodium chloride
aqueous solution under several pressure conditions were also calculated to estimate the corresponding temperature elevations. The
participating students were relatively interested in the practical use of the chemical equilibrium simulation, which suggests that the
introduction of the OLI Analyzer might be educationally effective for lectures related to inorganic chemistry.
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Fig. 1 User interface of OLI Analyzer.

U = IR L O E TR T 556 £ Ot RO RG
REVI2L—  TDHIENRTE, LR HBF O Y
—/L & UCHIBRE, Fio, ERICENSI 0L oD
BFZEpe ol TREHAICEA SN TWAERLDH L Z
&M, OLI Analyzer D28 BIdG~D B AT BN 2
BFBO—BRENMNEMTOND ELEZD, THUTHELNDL
7, OLI Analyzer ® X 9 7L FEMFHE Y 7 b o = 7 OHE
MBI BT 2 BEMIEHERIID 720 OBRBURTH S,

T THAT, ZUUSTEROT O OIEMEE & Kk
BEEIRE T2 TEGSHEMER () TORESLHE
BIER ARG L U, YL EWHE Y 7 b =T B HE
THEY—LE L THATHI L EER L, AFHCTIE,
ROk S TR O R L B D IO R
B2 OLI Analyzer ZRBRAIIEAL, 2 Ba—F T Ia
L—a COPHIC L B 8E XENE 2 R LT R A
T 5,

2 A &

OLI Analyzer {IZ >\ T, ver. 31 %2174 B AEHL
oo ThE/—FXYar1HICA A M—LL, REIC
BT, Y7 N THEHREE T Y7 2 TRE LT
BHOFEUVA ML=y 3 &7V, XEUICHWEZ, BX

OFRFFITRB WO THRE LTIV, FEBREE T
VEISCTY 7 MY =7 2R ES /T,

TERAL B s K OVEBREEH & LT, FikiLE )
HTERO HEEMEHET)  (44FK) BXO R
EERIL)  (34R) #ZNEIREESRE Lz, ZHEND
REWGFET D120, WHT > 7r— haEf L7,

3 RREEBE

F9 M EHMET) OFZEIZIBT OLL Analyzer %7t
BNz, TEEHEMEMES:) TidfEx ot T7 Iy s R
MO GRS IZ DN TEFI 22 T L TR Y . —fl
LT, KL T LEFNV Y VD E KXY
T 3524 K (Cas(OH) (POy)s) DikB% A pT B ARDORIE
FUIal—valORtgd Lz, Fig. 212, OLI Analyzer
IR DA ROFRRER A R T, ZOFEERERET
AL, pHEPICE > T RrF U784 4 FReZofto Y
VYR & DURBR AR OBIR N D D L R LT, =
T4 T, BEREOZELR, thofbFfEE ORAERD
HEICY 2 2L —hT&DLILERLIZEZA, ZAEOT
R BLR A by LR ERIE L N TE R, 22
L. OLI Analyzer |Z & 2 #tHITA< F THILA PG 2~
—Z 2L TRV, FHRREBICEIET D £ TOBRERIRIER
KT boTiER, BERMERIIBONRN LITEER
TRETHD, ZORITETHRIHETDHDLEND D
N, P EE R L OMEESHTAFETH D LT
Z 5,

—— Ca3(PO4)2 - Solid [mol]
0012 1 —#—CaBOHXPO4R - Solid [mel]
S —#—CaHPO4 - Solid [mol]
E 001 —m—caone- solig (mol
®
§ 0o0m
k=3
o 0006
s
< 0004
S
@ noo2
0

2 3 4 5 B 7 8B 9 10 11 12 13 14
pH

Fig. 2 Calculation output of the precipitation of hydroxyl-
apatite by OLI Analyzer.
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Description &¥ Definition | & Report |
_j Variable Value Unit
- Stream Parameters
Stream Amt 64.000 [
o) Temperature 25.000 ~-C
Pressure 1.0000 atm
- Calc Parameters
Bubble Point
. Inflows
Water 50.000 3
Sodium chloride 14.000 3

(b) Type of calculation
Bubble Point -

(¢ Temperature
" Pressure

~

Bubble Point Calculation

Pressure 10000 atm

Temperature 10575 -C
Phase Amounts:

Aqueous 32545 mol

Vapor 3.0150e-10 mol

Solid 00 mol

2nd Liquid 00 mol
Aqueous Phase Properties:

pH 59629 pH

Ionic Strength 47910 mol/ke H

Density 11013 e/ml
Calculation complete. v
< >

Fig. 3 User interface of OLI Analyzer at the bubble point
calculation of sodium chloride aqueous solution: (a) definition
of calculation input. (b) a result of bubble point calculation
including the other aqueous phase properties such as pH, ionic
strength and density.
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