e i

s g by e B e ‘.‘V

b e

L Wy
.

e

poo0 http://www.cqvip.c?ﬂl

W% HaWm B OE ¥ B x & Vol.14,No.4

2000 £ 12 B CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Dec. ,2000

X HEME . 1000-5773(2000)04-0273-07

EEBETKCIKBREPEF
TEVSREHNARE

FRALHAER,TRE, B #.% B
(P EFHE B MRLL BTN, RMRM 550002)

WE: BTHTVBRABRAZRSEHBMRARAERY BEFAMBTEN -1 EESH, 7 100~
500C.0.1~1.2GPa T EMET 0.0lmol/L KCl %MW R T X, KB T KC WKBE/RE SR, H
#) Fi Nernst-Einstein J BB THET K .Q WA BHER. BTFHREYV BRARMEBEF
BT K BEESRERTEAD, SA4TBERAMRESENTTUERSWE FRHEETFSHIRE
2HNEFHNTBERETBEARBERFRBHREFORLE IR ERET KEHEEBOHAL
FEE&ENX.
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REFTHRBY BEMRARYRIBHN -1 ERZTX, EE50NMTEMTRE T ZiH
AEIRPEEREEEA. SXNLTEFCEYTHBUT HIENBRAEIBNERE
B E-EFATXERURFTENT BRBTUEENER D, BXEMREKBRE 25C.
0.1MPa IR B/MNIMBETVEANETH. ERERET RN LLILR NG F 0 EHENR
RERBSE FHAEMNATUHTERRERETE FRERENREY BR Y. ETHREY
HAB(D)SEFV #MER(D)ZEAMARSBRNABRMFEER X, Wendt!™ Miller?]
Robinson FI Stokes[’!. Lasagal*! 5 Graf %5133 T it D? &+ 8 D, 9 5. Oelkers #1 Helgen-
son'® EHLBES R ARBA KB BBENRRE/REFES HAZEMERBZABNEER,
HHE T 1000C.0.5GPs THBH FHRNEY B AH. &FPHRME T 100 ~500C.0.1 ~1.2GPa
TKCOABFBWES,FABRITERET K HC BREYBAR., KARSS5ERMAY IE2
HRBRTH—TEEAS AR BRETEERATHY BRET AR TR . I ZHEBH
BYPTENIBRET . EAHXREAERAFTEER X,
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BT AR R EE R RS R BT 8RR M # X R B Nemst-Einstein 7 2 R 7P
o 4.184RTAY
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KF:DI AR EBBBEFE i METHREY BB (em? s~ ) AR E /R S H(S-
cm’ mol '), R BREEE(B.31 mol 'K ), TIHEBE(K), 1 Z, | REE i B FHRBHS
XHE, F B8 h % 5 ¥ (96485C/mol) ., A? X A] 7R K 3
fé%ff (2)
R g REBROTRKE, e BB FBEA(1.602x107'°C), r, ;15 5 T 4 Stoke EXK ¥,
R KCl W K1 Cl- WA BRBE R R B] LLR AR N
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Fe
A% = t(l Aka = 10’ 6mr,
Fe
0. _ ,0 ,0 _ 197 __"te
ACl = t_ Axa = 10 61[777'3'(;1‘

A A F AL-4 5K K Cl- R ERB SR, O F 2 4500 K # Cl- BFHRM
FHEGS + % =1), A% KO HWBRBREREER, GQ)XRATLUBSH K F C- BB T
B¥N

0 rs,Cl_
t, =
Ts, k" + Ts,a”
(4)
t(l _ rs.](
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3 XBWHE

LR AT MBS R B KC A difb 2870 (99.5% ) #1877k Bo il W AR 49, W B 28
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4 XBHER

4.1 BRESENBRRERESE

SERNEH KCl B B FR(A)FEIREEF ®7E 300~ 500CZ EABI /R AME, AR
MEEAABTHA, MEBEFTEEBMENTX(E 1), X AT BEEE X5 %5 5 E.
e BB BN RIS, H A, =1000A/(co) P F KCl B b 88 5 3 3R 18 B2 /R o,
B HP A, c.o PHNABHNERBIER(S e’ mol ™) PFHBEBEMTERE (g cm™3?),
HFERRAMN, ST RAMKNEE,H,0 BB E Bumham 271§ Holland 251'8) g %%
. MEREARMEERMK, BFNEIHEE ERAFEHRSHE K. EFH T 400CHF
BE/ANF0.75g-em B B EA R MEEREKE/RESERTMR /D, KRB S KC H%S1E
PR (1),

£1 TRMWABE 0.0lmol/L KCL F MM L B3 (10°S-cm ™)
Table 1 Specific conductivities of 0.01mol/L aqueous KCI1 solutions determined from the experiments

Pressure/( GPa) 100°C 200°C 300°C 400°C 500°C
0.1 373 606 710 659 460
0.2 369 598 703 712 643
0.3 363 590 698 723 689
0.4 356 579 692 730 714
0.6 343 " 560 671 725 732
0.8 331 541 652 698 721
1.0 637 694 711
1.2 611 694 704

#) 1 Debye-Hukel-Onsager 7522 , BB WE RE SR/ ED LB B EHFE TREBRME
RBEE(AY)
Ay = ARa - (AA%q + B) T2 (6)
AP ITRETFRE,AMBEHA HOKARESR () KE()MAENRE(T)ITEBANH
BT 11 BBRE.E
A = 8.205 x 10°/(eT)3? (7
B = 82.48/y(eT)"? (8)
H,0 B/t 8 % 3 R AT Feméndez % VB 3038 K5 BE R Al Watson F1pMIE, B2 #HR T L
AT EEANBRRERBSEREENTIH, NE2TTUEHE  EREBRETHRBERES
FERFENRHEIN, EAFNMNEET ., XEHRKMNFFELUIESE, M ELE 400CZ FERBRE
FHETRBERRSRE DB SRETX, X5 NaCl.HCL 1% FREE /R i1 5 AR E ),
4.2 BFRT#HRX
E3.EHaBHETHAE ALY F A% - B Nemst-Einstein T BE(F B 1) EHEE FHREY
BAPHEBREEIWTARXR BERR 24, K' . BTV BRABHBEEHAR M/, M
BEARMAER. dEZEH4TUEL, EEEHBE(A200) F,BEEHOAE, BEFHR
BV 8ABNAMPIORE MERKEET, BEEDAR . BFHREYT 8 A8/ 8
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HAR., BA—F W, AR 2 FHBETUEH VR AEHEENTHEEE K THETHT
16 PIANFE 100MPa B Ak 100°C B 500°C, B T REY B R BN T 6 £5; M7 100°CH, A
0.1GPa ¥ 0.8GPa B F M REV B AENBEBNT 20% ~30%.
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A1 %ETF 0.0lmol/L KCl B & B2 %iRT KClARBEER ;
Be /R S REEHE M El S REEENEL :
Fig.1 Molar electrical conductivities of Fig.2 Limited molar electrical conductivities
0.01 mol/L aqueous KCI solution versus density of 0.01mol/L aqueous KCl solution versus é
at different constant temperature density at different constant temperature E
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B3 HEFTK ARV HARBENHEL
(BF )~ RN R Oclkers Helgenson“] M)
Fig.3 K* tracer diffusion coefficients as a function with pressures at different constant temperature

(  in the legend and dash lines represent theoretical values calculated by Oelkers and Helgenson!®!)
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Fig.4 Cl~ tracer diffusion coefficients as a function with pressures at different constant temperature
( * in the legend and dash lines represent theoretical values calculated by Oelkers and Helgenson!®))

£2 100~500C.0.1~1.2GPa FK*MCI" WTRBIMEY
Table 2 Tracer diffusion coefficients of K* and Cl1~ ions in the temperature
range of 100 ~ 500°C and the pressure range of 0.1 ~ 1.2GPa

Pressure DY+ /(10°cm®+s~ 1) D%-/7(10°cm?+5~ 1)

/(GPa) 100°C  200C  300°C 400C 500°C 100C  200°C 300C 400C  500C
0.1 5.9484 13.578 21.839 30.048 35.312 7.2703 16.595 26.692 36.726 43.160
0.2 5.6497 12.700 20.088 27.289 34.295 6.9052 15.522 24.552 33.353 41.917
0.3 5.4016 11.696 18.786 25.379 31.324 6.6020 14.295 22.961 31.019 38.285

0.4 5.1692 11.349 17.713 23.850 29.389 6.3179 13.871 21.649 29.150 35.920
0.6 4.7804 10.459 15.977 21.685 26.581 5.8427 12.784 19.528 26.503 32.487
0.8 4.4630 9.6776 14.712 19.775 24.216 5.4548 11.828 17.981 24.170 29.597
1.0 13.678 18.448 22.511 16.717 22.547 27.514
1.2 12.680 17.488 21.695 15.498 21.374 26.516

5 Hig K&t

HRZERBRERXM4THESTE FVF BRBFNWLBNELRRE AHEAEHTILE 3
AR X H , BT 14 SE 10 3R 78 BB IE 55 Oelkers F1 Helgenson'S) F Fi 25 Y0 o 2 0 o S 54 4% PR B2
R SREGHIRERE KRB A X REIE, TTH A 1000°C.500MPa T BB E FH G
VRABSET T H(E3IE4), nE3 4 TUEEE LR HRENE TFHRET BEAK
5t ERIAINB TR BRBEFEL, —EHEE SR, IRAMBE Tk
BB E TSR BREEWMEN. RAKZEFETUREHRARBREBEEEHTE
BINEKXEHABRRAEATE FHREY AR FTH L REHFHT HEL.
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EZLERBHEFrEY BARBEEREARMEN HEMBENLFTREBN, EHRKEB
BRE ZEASBBAREERPEFHREY BEARENEREAEZBRNEES BH L, :
BIEECHEERN BEZAL AAEOAR — . Y — 58— 4 B IKMRbER, LR
2EFR%F. AN EHELBRPRATHENE FEE2R . ERXBERBEENTHE TR
TEYHMAK ERBETXHISHERBERETHRTHNE.

VRIEAERES QR ME, BY BOhREFFERERANREY #BRBHEE AT
B 53 AT IS R AR AR T IR AL KA R R B N E A RTTR S G (5 )5 wkiE 4
BRI, BRWL, IBERETFTETAET BRANEOHYRE B E T RMEIRA
HURMIBELIE. BT HABNEFTERRNRAEAZ —,
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EXPERIMENTAL DETERMINATION OF DIFFUSION

COEFFICIENTS OF IONS IN AQUEOUS FLUIDS AT ELEVATED

TEMPERATURES AND PRESSURES
SU Gen-li, XIE Hong-sen, DING Dong-ye, GUO Jie, SUN Qiang

( Institute of Geochemistry , Chinese Academy of Sciences , Guiyang 550002, China)

Abstract: Diffusion coefficients of ions in aqueous fluids are used to predict mass transfer in many geo-

chemical processes quantitatively . The limited molar conductivities of dilute aqueous potassium chloride

solutions were determined by electrical conductance measurements from 100 to 500°C and pressure up to

1200MPa . Tracer diffusion coefficients were calculated from the limited molar conductivities of ions using

Nemst-Einstein equation. The tracer diffusion coefficients increase with temperature and decrease slightly

with increasing pressure.

Key words: potassium chloride solution;electrical conductivities;tracer diffusion coefficient
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