9L 4
Vol.9 No.4

hTEREEEFR

The Chinese Journal of Nonferrous Metals

1999 4£ 12 A
Dec. 1999

TEHE: 1004- 0609( 1999) 04— 0864— 04

TEHLH ¢—H BAERMIRIT

LEW] HiskE  EHE

Ik ¥l

(g Tk K% B TR, Kb 410083)

5 OZE: BT MENSH e—pH EIMITTE, WIEKR T MR TR, FIRECE A M, b

T4,

E A IZA 7 0P AR T RE PSR, SRR/ ( €, pHy),

IR JE T S 9 2 AR, 0

TN R EH S AR LA, HrE RSN TIEE, WHZ S PR =H 5. 184 R
=M R A0 B AbRL, EEEWNA AR R A R, SRR .

KHEF): e—pH K, =M AL
FEISZES: TFO1

X HEkFRIRAD: A

M 40 FEAC Pourbaix M 224k 2% I0%& M
KM ¢—pH EILIk, HEREANECDT E
FIELHE 2 B A AR (L) AN i B 4 1 i P
it 70 ALK, BRAESCERF B A
KT ¢—pH WIWNH . BIt, ¢—pH KL
i T T ) vk SR L ok
ML @—pH B 57, KE—H RO &
TR AT 1038 B ) J2T | AR SO B 3R A
IR RO EE N, B ERE, 5 R
EIE v EAL ez ® ¢—pH BT, %IETE
—AH R JE, FECA PR IO A N AR AR, TE KR
YETT M .

1 fFHRMEZE

H 60 FAUK, Xy efie X E, AMiHE
A L H X R R EREAT T OREWER, JFIT K
TS8R . Linkson 2 2K 1 A 3 541 3
DX P FR) v oy o = K2, B bl Duby!! %% 95 6
3% 55 b 75 ( Point by point method) . H
Brook!*! ¥ B ) W £ ¥ ( Line elimination
method) A1 {1 Froning!™ %5 & €1 (1) "y £ 34 & ¥
(Convex polygon method) . Duby 75 V530 & &

O HEFHRBIESEIE 59774015
IR (1962- ), %, &%, L0

fi%, Froning & NHJIRZ, Brook J5i% a7
BRI, MJESRITRMITVERZ R T INE
UNIAS

BB O 7E Froning 25 1) T AR FERl 42 H
— Rl R P ATOR R BB R, SR etk
TR AR SR TAT 123 18] ) 7 iR AT A 2 DX T
BRARIN I 00T . TR 2K 2%
U AR 2 A e M s B L T, R DY ] g B AH
LA S IRV REPEIEAT T o 2R RS S by vk
Lt b A 2% SR B B B A AR RN = A A
Je TR P A 28 5 T ) 6 R B OB B i . B
2% O H O A5 SR M 1) K A s 40 AR 3
ER:NILE Sub AP

Bale! "% S5 AR 47 4k 2% A d5 /D SR 4R H T 4K
I L ( Constrained chemical potentials
method) , RfJ e 4 A6 il B H A A 52 AT X N
T At . ARV ER R T — B RR 2 = AT A
“RRRM PR %, ERITVEA G, (HX A
] RER S N A AR R . e BT R
CHHIR I BE T ¥, BEAT = AL RIS R
&, BT X kR, kTN T
FMELIE . MY L BN, RAOTRE T e
TIALH, S T A HITIE .

Wedm H #: 1999- 01- 30; &I H#E: 1999- 03— 09



59 B 4

WS TR ¢ —pH B 7L . 865 °

2 FIERE—TIR

AIAEB BT A s ok, =M A2
FeREEGAIEFAS M, 1P AR 26 1 P4 A1
AR %, pHi), A H AL 2 52y o1 i 28
FIWTZ R RRE, A R W 2 bRl = A
R BT Y X SR s AL sy, DAk
VB R LI ) H B
2.1 HiEFRE
2.1.1 BRHHA

WRR W REAEAE My, My ..M, Fidl %y
(Br H,0, H" Z41), WIAE AL 57 Y. B A 2
CIE &5

NMi+ NoM+ .+ N oM, 1+

aH,0+ cH'+ ne—™ M, (1)
A N, Ny N1, a, c N2 E REL
n AT .

2.1.2 H— [y

XA R, XA

M;+ aH20+ cH + ne ™ M; (2)
A My, M; 25 844 2 A mT Be A7 A8 1R PR A
FHE EEAI L4 .

2.2 H&E
2.2.1 AR R

W LA A e ARSI, U] e . ) R AR R
PR RN

— nF®= AG® 2.303¢RTpH +

2. 303RT g/ aw /( dy' *

ard -ay )] (3)

X (3) 7215 3 Fi
M n AR, ®= apH+ B (4)
Y n=0H, 0= apH+ B (5)
Me=0OWf, ¢= B (6)

K(4)~ (6)F  a= - 2.303¢RT/nF, B= -

AG O nF = 2.303RT/ nF=lgl ay /(ay'*ay? -

ay )] . TR (4) ~ (6) B AARLE () 3
I

2.2.2 ZMARTE

H2(3) A1 BT B Y 7 2 ) AR 2k
WA —d 5y M, o 240y, BEH %A
A A S B X T I ) AR 2 3 AT P AT
A, RHAZ (9, pH,), FEHAAEFL R R P
VR W At B A AL A 1% e S AR, RPdESE
Aty BT 20 53 6 I (R 385 27 ZEAR N IR G R )
PAARER TR SRAF Y pH= pH, I @, & ¢ @,
W5 IH A 2 TSR ) = AH A, B b 2B
2 = AH AR AN AR 2 o) I ) T A 2040 e —AH
RUPARKR, A LU L RS i) 0 34X AL by
VERHE . TRUAE M dl e M; Ak E4 7, H
IR VERAT VRS R, ATIE I HE N 1 BT
A (R E) #R R
2.2.3 AR mrsEE
2.2.3.1 HA&—A =M A HAEMEF

B BERR A R TR DL 1, B SR HY
AR 1 S5ARRIORERI NS s (a, b)), B
HPEE— DA, ISR T =AH A
T ML LR Ay I r—4
LR( 2280 3), AW 1 EY A, R EME .
FOZP TR, s AR, WS — mifE
HINFE R R, WoxsAE AR . AW
VEUNR: 262 80 3 7F a fiXT Ay Wik e (B
b WA AL WIBATRE) W b miaEZ 1 B A
My R, a sIEg 1 IR
2.2.3.2 R A= HAEKMESN G 2

Bl 1 ©—pH ¥4 5 i A A
Fig. 1 Judging model of limited-point of
?—pH diagram



. 866 ° o 4R R

1999 & 12 H

K IRZ S EIRE ) AS A, AR R, Wk
Horp—AN 3% 2. 2.3, 1 WO EAIRTRa e v, 1
H Y
2.2.3.3 P AH A H A ) 2

S A AT SN 28, 5 P —AH AT
TEARFRI S A, W B SR Z 5L R 1A
R, AL TR PA = A 5 2 T,
DR P A 321 5 AR Ry I 2 1) 3 6 i ;. A5
W, ARZeAr T EIHE 2 A A LA EIAEZ Y
2.2.3.4 WA AP — SR EIRESR R £

LA = R — AN EEZ A8, )
KL 1 AN RS T IX A = AH R TR
WAE R L E i 5t 0, 45 TG AT m MZ 2 A Y B
EEIMEZ H .

2.2.4 EZ

DRI AT —AH A 38 5 R S A 3K 2 i R AH
N4 HF T B bl Soa HIH T B W =
FHACBFEIA S R AN A5y, A5
AHTR], DI ]2 il AR 5
2. 2.5 BW LA X R bR id AL bR

WL R, MR B & & 0 )k N
2k i S AR AR, BT 4 B AL bR T TR
—AH R S S S R AR bR, Horb Rl — AN = AH R
(BBt ) HRVE 1k, AR 5 5 i o A
T8RS B EIHER A A, B JE SRS E R AT
#3201 o AE X IR FL AR BR, AR A& i
(R AR FRARId

3 LBIath

3.1 PbS-H,0 {KHEHR) ¢—pH

XIT PbS-HL0 A& &R vl LT H kL1
FIH ¢—pH K, WRERBVAATYII(WITER
SO MIFELERS, HIVEH R @ —pH Kk LA
T2 ERRERBALH P B R WGRIAT A .
B2 7] LUE Y, 7 8 e s i A T Ak
TERCB A FKPERTCE S°, UIGRALY W TC
WSO 3 1) SE i A E A A B ] T A A 4
R AT AE R KT e S°, X FESL
BRI R —80. Wk, XFeflrEAN

DORBERR, R, HaRzEwmsh .

3.2 PbSEX-H,0 {KkZ&H) ¢—pH
PbS-EX-H,O( EX & L& 24) kR ) ¢ —

pH B [FRIFE o] DA A LSy A5 21, A PbS

H,0 RZR I EX B BEAAAELL ) o Ll i)
K 3 5l g Rt a8 .
0.6 -
) &
- 7
0.4r P +8 o +
sl B
0.2 2
on
2
=02t PbS

Pb+ HS
0 2 4 6 8 10
pH
B2 HWREDF(S) LR PbSH0 AR
¢ —pH E( W[ EYIKIEZ S 107 * mol/ L)
Fig.2 ®—pH diagram of PbS-H,0 system in

12 14

presence of metastable substance( S°)

(solute concentration 10” * mol/ L)

04

Pb(OH), X, -
0 al HPbO, X,
PhX, X,
IPY SN (N
PbX. X~
0 1F -

X~ HPbG,

< of
> SO2-
0.1\ |
— 2L
0.2 PbS
0.3}

7 8 9 10 11 12 13 14
pH

B3 PbSEX-H,O0 A& ¢—pH &
(EX KILE WK E N 107 * mol/ L)
Fig.3 ¢-—H diagram of PbS-EX-H,0 system

(EX and other solute concentration 10 * mol/ L)




B 9HE 4 WS TR ¢ —pH B 7L . 867 *

HT DL B0 23 A g, A R AR SR A A Sci, 1976, 16(6):371.
$’ EHF)A?KEJL—%/)%, @ﬁﬁgxﬁ%, 5 6 Luo Rutie( %% W1 %k). Journal of CentratSouth Insi-
FEIEH, Y& m, MASHE D, AN R E titue of Mining and Metallurgy ( *f' 55 B ¥4 % [ %%
AR AR EME ], IF B =AH A€ G 1), 1982(2): L.

s - , o Xu Zhihong ( ¥ & %¢). Computers and Applied
X Ji 1H SEE .
RN THE, FETREHRE Chemistry( PH-5LHL5 N AL2) , 1984( 1) : 36.

8 Li Hongjie( Z#tA%) and Wang Yueshan( T 55 Hi}) .
Computers and Applied Chemistry( 715 #1 5 M H 1k
%), 1988, 5(4):280.

1 Zhang Suolin (5K M), Li Junsuo (4= % #) and 9 Wang Cairong( £ 4 %), Zhu Rizhang( % H %) and

REFERENCES

Zhang Guangning( 5K J67*) . The Chinese Journal of Zhang Wenqi( 5K 3C %) . Journal of Beijing University
Nonfertous Metals (A & % 30). 1997 7 of Luon and Sueel( 65061 6% B2 J) . 1988, 10
(2):50. (4):492.
2 Linkson P B, Phillips B D and Rowles C D. Miner Sci 10 Bale C W. Can Metall Q, 1990, 29(4):263.
Eng, 1979, 11(2): 65. 11 LiYang(Z PH). Nonferrous Metalls( A L4 )8),
3 Newton J S and Duby P F. Nuclear Metallurgy, 1990, 42(2):48.
1976, 20(2):951. 12 Yin Aijun( #* % #). PhD Dissertation. Changsha:
4 Brook P A. Corr Sci, 1971, 11(6): 389. Central South University of Technology, 1996.
5 Froning M N, Shanley M E and Verink E D Jr. Corr

Study on method of computer drawing ¢ —pH diagram

Feng Qiming, Ma Yunzhu, Wang Yuhua, Lu Yiping
Department of Mineral Processing Engineeing, Central South University of Technology,
Changsha 410083, P. R. China

Abstract: A new method of drawing ®—pH diagram has been proposed. Firstly, all of univariant line equations are at-
tained; secondly, a crossing point ( ®, pH;) is got by solving univariant line equations including a main component(M ;)
one another; thirdly, % is compared with the chemical potentials ¥ of other components in this crossing point by chemical
potentials minimization. If ®< %, then the crossing point is the point of three phase, components in the point of three
phase are labeled in an array; if two components of two points of three phase are same, then the two points of three phase

are lined safely.

Key words: ¢—pH diagram; point of three phase; univariant line
(/E RFR)



