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E ERRMBER (RFRHA) x° B ) BHERRERSE
E! FIRBEREREARSNER RBR R X FEHESHPERERSERSNERZE
e EMETF (PR R/BERHSR) ¥ EEAERERNERSE
F FERBNERGRRHRR) y° REUET BARNE RSB
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Hg, PERBREREY NERTRERRATSE a SEEM GRS
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A fERAK ,
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K’ FiBancroftisdr (i) HRSERK P AR B T
” FeBancroftAafr T #5 22EHR f FEAEREFR R
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P-RERE AR E T {FAMEFRDSEAME N T RERH AR X IR > 88
PR, BATREXHSERRABAEMABMER. A, G- REVRIERR,
WA A nl BT AR A A B BUAT 9 Y

T RS BN — MBS — R ERHB KRG R, HWETiE git 85
MRSk Ek. BEEOATESHTRE WP —d 54 28 5—F THE (R
Hro Bildn, W —FRBEARKENEILEN . AR R B SR BR AR B M. T LUE
RFERHE P I “EhAT” RSEXTUER P MA “BET FRBAERMER, &, £
ST W DR A R Ak RS B R, flm, ATESKBEEAREME DT TR
Bl WTAA—FEAEROB-BEAERHREREFHHERBAEL 05 B, F—H
EREMNAT ARE D EREME R (GREPORBRLD, WS-k B8 MWAT K
ZRRGP B MR R (SREPREEELD.

15.1.1 F-MAFER S Fig

B-HAEBREEATRABLENAREERTHGE, YFASNESELERKR1.0
—1.20, W-HEBTRILABEATH. A, YPFMKOAMEZEREDF 488, HTF
MR BR 2 TS AR R, M- B R HIRE B2 B, 7E Robbins(Chem. Eng.
Prog., 76 (10), 58 (1980) J3ibM— A SLplp, FEAEabBuafHOKM R A E B, -
REEGLE MR IR SR E R LR, ,

R~ T, WABMALTREREEN HER . SBAELE S Ty
;A MH, W-EERTEERSF AN ELR, R, EFER-EE RZ i, 3
R R R AR i BEAT AP AR TE . EREREETE: (DE-EFE R, OF FE
e, (3 AECTR I HH B ERIE

JLPR B A R W MR EGE B Bl . Brown(Chem. Eng. Prog., 59(10°. 65
(963 1 BRI P = ZRESBEER ZEE MoK el UelE B8 (" 15~1);5 Lauer, LittlewoodH
Butter Iron Steel. Eng. 46(5), 99 (1969) I/ BHe T Ba M Kb B B Wurm
(Gliickauf, 12, 517 (1968) )4 i i 5 A WK P I B8, B Scheibel(Liguid-Liquid
Extraction” in Perry & Weissburg(eds. )Separation and Purification,3d ed., Wiley,
New York, 1978, Chap. 3IA- AMBREF T EM MK P HGE . HFENRE HiEER
By, ABRWARREREBREN, E—-SEET, XRENTHELERRTEISHEL, B
AR RAERE . B R, BANMEREMEA PRI RLBAEE.

Grote(Chem. Eng. Prog-, 54(8), 43(1958) IR AT R AMIGW; 5> BIH Udexyd
B (EH15-2) B-MArA8ME-RESXRAE, EhABP, “HER=ZH S XN
W T AR R AR R . AR AR B AT KB Bk BEER ¥ Y M. Symoniak,
GanjufiUidueiraCH ydro~Carbon Process., 139(Sept. 198D INRAT #H—H o M T¥i5t
B, ZABAAETEEXREN, FARENRRENRES UFEEBEERBNEREN,
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15.1.2 % X
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— MRS R R AEFE O, BIFR-ERREGNERE AR ER B 5 HoHE
MEFEHER R RN BEARAERE. ERBIRNE-MMARR-HEA ¥ £+, AU
T Bk B e A O R B B AL A A

— 4B GUEHR LAHWHESHEHRARETREFBDAVHRE, 5HH
HAABRTTH M EM R AT RAEE . SRFEM E15-4) M RREH LA HR
WRIET— R P SR ATHEN S HMMERKENAT.

BFHER (F15-5) F—FHERE M AE B DR AL I, 70 PIAR 3 30038 3 25 R B
R, RERETHE—-FRESHAr NERBFERAXBREY. RAEREMAE
B, —HIDLRER R RBRES—HP, EHARE, BRMERTE - RZAXH F5
B, RAMSEMIgER, M OBURBIER, JHMEE5S - MUBRn oy AT AR
W AR, B, AR R AN - WA RSER, BHLEE.

SER (F15-6) E—FULPALE—FERE S —HERT L0 R E SR Mif-H
REHOY . PR E RS BN T B RS, TR BUEE R IR ARRE P AL AN o 15 Y
PEPETE R A AR B SR B W b, — ARG — AR S 45 T PIREARER B — i, T 5 — RN
5 RS BB RIS 10 5 — . WIATDUR S — Ry ok AL A EBRE. B iR
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BZ, Cobviti & EMIEMIED i+ B Hanson %, Recent Advunces in Liguid~Liqad
Extraction, Pergamon, NewYork, 1971, FENE,
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FAB-WRER S HERSB L UL EERIT XA S EF B P RR Y P H SRR
Ro RESERA MRV T 8RO B -5 B b 13U v 72 8t & v ok B % 7
RERBEREBERETHEREN . ETAABAEAAENGBEH, ERiNEEEYRE

REANFREEERGIER, ERRRANBRT, MHAENF &Rk R R KRS
B S ¥R,

15.2.1 4 B % ¥

EVHRET, FIOHPHNMERSE Y BUEAMPBERNEARMH s KIS ER
K (15-1x)
K=y/x (15-1)
ERAFLE, HPBRABKEAERSHEy M2 EFHEH 1523
K°=y°/x° (15-2)
XHF G, B fiBancroftl Phys. Rev., 3, 120(1985) JARMRM SR AKK', #

BR R P ZEBOM rhvs Y 3K U SR Bt e VORI M T O O RORLE RIEN R B XOR KR
(K $E15-3)

K'=Y/X (15-3)
R H B P fiBancroft(E B H IR FH R H XS Bm Oy FE15-4]
~ m=dY/dX (15-1)

EMRKRT, THREER, BRK 5mi%,
KERBTHREXBTRBERN S RSN DMLENEE 25 >2— 6w, R
NEERBKET4, MlkgE L0 U B3 50 8 B0 i B B0, 25kg E £ MUK WU AL,
FASbE c S ERYSEREA AR PEREZ AR RO E15-5]
a(b/c)=K{/K:=Ko/K.=K/K: (15-5)
XEREPHEXEZERL.

15.2.2 # 3

=TSR LR £ 15-1 1528 F R, REAEIS-Ta b FHRHEHL=R
BHERER, K-BR-FESTHER (MBK) ZHARE-RER, VB R—X-LE
FAFRIRH . ZE-FCH-ZoHEASRBTRER, FERN IR R,

W EAMBENRAGRGE-TERSBEE, SEERT AR, &R TR RA
A Wil ME15-8TT DI Hy, 24 35 B 52 75 TN Fofn 2K BB ik RIS AR B T as BL 1Y,
WERRENTEER., EAMNELT, ARUTREAEEAASTLIEN FnR 2R
B, PESTER-KRERRE—6. BE, Eh2 e g-wram@n s,

MFETHRERERNEMIIE, EASARHELEL=ABMBEET MM, T
USSR T EHBRLE - ROEASRAL, BROERISOVELHE, RRENNER
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® 15-1 K-RR-FERTEN. ST

AR RRNERTSH x EREHHERTHH v
x| mm ] MIBK x| mm MIBK |
98.45 0 1.55 0 2.12 0 97.¢8 0
95. 46 2.86 1.7 0.0299 2.80 1.87 95.33 | 0.019%
85.8 | 1L7 2.5 0.1364 5.4 8.9 | 857 0.1039
75.7 | 20.5 3.8 0.2708 9.2 173 | 73.5 0. 2354
7.8 | 6.2 6.0 0.3864 14.5 24.6 §0.9 | 01038
55.6 | 32 12.2 0.5964 22,0 30.8 .z 0.6325
42,9 | 34.6 22,5 | 0.8065 31.0 32.6 35.4 |’ 6.9402
@® 3lHSherwood, Evansfilongcor(Ind, Eng. Chem., 31, 599(1939) Jo
®15-2 ZE-¥ZH-Z-®, 5T
RPN ERT SR x AP ERT 5
zE | %z#% | z-m zx | xzm | oz
90.56 8.63 0.81 0.0953 9.85 1.64 88.51 | ENERE:
80.40 18.67 0.93 0,2322 9.31 3.49 87.20 £.0490
70.49 28.51 1,00 0.4045 8.72 5.48 85.60 | Y
60.93 37.98 1.09 0.6233 8.07 7.45 84.43 j . 0882
53.55 45.25 1.20 0.8450 7.35 9.25 83.40 | 01109
52.96 45.84 1.20 0.8656 7.31 9.49 83.20 IRRNY
43.29 55.32 1.39 1.2779 6.30 | 12.00 81.70 SRRPER
4181 | 57,09 1.40 1.3753 6,06 | 12,54 81.40 RS
i )

@ 5]BBoobar§ina, Eng. Chem. 43,2922(1951) Jo

A 15-7 SR =AEERE B 158 BEMNZ=ZZ®R-BETELY
()B—% (LIBEZH A=FHEN, B=8HK, S=3REH

~ A"Eﬂ'giﬂi B'ﬁﬁn.‘mﬂﬂ. Puigly
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SPECRGRER . M RRERIGH, BART YR,
5¢F McCabe-Thiele®! [4f# - sl Wi 548 Jr ik, BT DATE— R B9 B0 A AR AR 4C L fl M Ba-
ncroft (HE) K ¥, Hand(J. Phys. Chem., 34, 1961(1930)13% i, BA =04k 2 0]
CAZE ST =5 B An 4K b fiBancroft (B HEERYL, WHFEERYE K 2104488
kFEE (F 15-9 f1% 15-3) , IF M Treybal, Weber i Daley(Ind. Eng. Chew 5 38, 817
(1946) IFi7R, B~ LERBOBRARBBRES MR HodRA FERFBE, Y JiE &
ZH, XEFREXSMHERMAFHBEERN.

8
6
o Lo\
y \,
2 \
&
1 BA J’L__
0.8p /' \'
a9 0.6F / R
w m 0.4 \
g|E 4
&1 0.2 Y
H / )
0.08 'Y % X 7
0.06 | A
0.04}~ A . ‘&9
: & §
0.02} -
0.01 i 1 1 Eodoa
0.01 0.02 0.04 G.08 0.2 0.40.6
0.96 0.1 0.8
SRR
XORR
B 15-9 ATK-BR-PERTEENHana
M=l
tH,

l b o2 5
sy — 108(0.6525/0.2859)

- rEvY T = 92
log (0.5964/0.2708) 2%
HH =0.6525/(0.5964) ¥ =1.27;
Y G =1.27(X) 2 (N>0.25)
gy — log (0.1639/0.0196) ~1.10,

log (0.1364/0.0299)

HH=0.1039/(0.1364)"'*=0.,930;
Y (FHEAE) = 0,930 (X) 10

€0.25>X>>0.03)

Y& =K'X=(0.0196/0.0299) X =
0.656X (X <0.03)

AEMARELASMESTERELHA
myEER. Rm, ERAXBRAEATRASFRE
ARKHANRBTLREIHHEFYEST
RARRLE. NERBPERREARASER
K A RBTERNEREL T £,
&E, TUHIHEMRBLOAKNZARZ R

% 15-3 ATFR-BEBR-MIBKE RS H-HFHRIEXK

x | vyormm | vorem x Y CREEHE) Y GHEAD)
i
0.0299% 0,0196 0,0196 0.3864 0.4039 0,3725
0.1364 0.1039 0.1039 0,5964 0.6525 0.6520
0.2708 0.2354 . 0.2355 0.8065 0,9492 0.9623
Aleee A,
15.2.3 #W-HFHE 2 ER

WER-K-PERTEMZ KN ZTE-BHR T, HA=ZHESBEET B4 BHZ
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o MEBHE (15-6) HHEXI PR, F—EoNEEALERHTEEHFAN

A=V, X° =A=V.y° (15-6)

A, A= RMERE
Y =EREERY
7 =FRH
e =M
B, MERGEERHSIEREK ETRATEERRMLE OFrRI-D,

K°=y°/X°=V./7. (15-7)

FERE Y BXLHR-ANFR BB, EERSE-ETLENRaoult2RBME. GF
2B LFRE LS B Nulli“ Phase Equilibpium in Process Design”,Wiley-Interscie-
nece, 1970),

Gmehling fl Onken (Vapor-Liquid Equilibrium Data Collection, DECHEMA.
Frankfurt, Germany, 1979) Rl T KEMF-HPHEBULBIHEER ZHHELR
o XWHTHNBE-RTFESERE, WH 1w,

Bl REEREG MK PEBRERFESAERSHERH S B ZRRK. ERFITA
BER I ARERER, W REREN.

Gmehling#fiOnken (I EPiEED AMT B CTRABEAELRBEABB T RN EERYK
H6.74, RERPT 5 W —EXH-WPEEIRHER. RIEHBI5-14 15-7, BHHER HEH
By R RS LR T H kit

ko Ve RN TR
v EBEANS R

6,74, 18 _
0.30 119.4 3.4

Sorenson Rl Arlt(Liguid~Liquid Equilibeium Data Collection, DECHEMA, Fran-
kfurt, Germany, 1979) ﬁﬁ?ﬂﬁﬁﬁ-lk*ﬂﬁiﬁ‘% R~ E BE, BRFEREN
2B5CT MBIEEFRIRE S A ARPI% (BR HWRMAUED 2 T % (ER) RN,
R BSERABKH3.0,

B3 R M B, TR K BOUR X Raoult E BRI AR BN TIRB T R 19 & [
M, ERGETRENEERRIT . 8f, B-AHEEHTREAKHER—1TRR
B S RAR, EIAHREXSETRREYSBENTLIE.

i Treybal, WeberfiDeley(Ind. Eng. Chem., 38, 817 (1946) I3, W LIFIH ¥
HE A, L, 1, 2- S 2. EUHEPIRIA Racult B EfufE (2% (B WM
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B, Ye=0.732), BERERAHTFRBRLEHLHEY.

BHIAR, BRP-ABEROBEREATI.0RM Raoult FHE ERE, XREN,
SRR RS Raout E BB ML RER, F #H34t, AAFERENT 12X
Raoults@ B f1 i 2%, HE N HBEEEBTAFTBNNEERK. X "E"f8 -5
EIIEE ZE H MG,

15.2.4 S#HEITER

W RaoultEBRPRE AR THEMSAFR I ABEREESHE, BERRBHRESEX
R TAEBAMETFNETE-Z24 M T EH B 5 E 8. Robbins Chem. Eng. Prog, 76
(10), 58(1980 IR RT —~AXWHEIE AR R, £15-4, LRIBEER. KRHH,
ML ERENSERSRET - MEN RN BN, X PTHXLEERY, K’
P G R BEL L E R,

£ 1, BREECE-AERE CTREENEZE, R LRs-1hyFEs K A
SHER EREAKRRERMR, A SEENATH, B 4 KEN. ERI-4PIEE,

% 15-4 EF)=EHRNENSHEEERD

& oW ox 8
ER
%5
1 2 3 4 5 6 7 8 9 10 11 12
HATHA
1 % : 80 0 ~ 0 = = —- - — - + +
2 B, WA > 0 — 0 — — 0 0 0 0 + +
3 | R, K -~ -0 + + 0 = - + 4+ = +
t | BEREER ERERH ¢ 0+ 0 — — — - — = o +
HiS A
5 B, ENEREFHOBE, R, ZREBRLR - -4 ~ 0 + + 4+ + + + +
6 | BE - -0 - + 0 + + 0 + 0 0
7 G -6 = = 4+ 4+ 0 0 0 0 0 -+
8 a8, 8, ENLEFH/HOBR -0 = = 4+ 4+ 0 0 + + + +
9 B, |iktp, TR - 0 + — 4+ 0 0 + 0 + 0 +
10 B, B, DR, B . THERE . WiHRREE. ) 18 -0 4+ - + + 0 + + 0 + -+
AFRE, AmS-HEER
11 | oom, BB, R, FERHENSERKR. —~ | + + + 0 + 0 0 + 0 -+ 0 0
L Rk
FTHRAEHR
72’ el R + + + + + 0 + + + + 0 0

® 3Z|HRobbins, Chem, Eng, Prog., 76(10), 58-61(1980),
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55 4 Ry 5 R E WAHILIE A BRxt Raoult @i i f2e

T 2 RS BN RIS B, XPIREM- AR RY, Bhadm & 3h St
Yo HEFRIS—APIHEHbENLNP, B mme 2k, NBIGL ERKENRLE A
o

HMmE2 s BBAD, BRE5WH (RIS s BHEFD AANER, H4 BBET
1HEERYE, X Raoult @RAREETE, BEAARLHT. 6 K83 512 K50
ARR A — FrdE R, XFBCREBEMEM, PEBEEZERT 1 HETERERKS
MIt$ Y. Martindg IBCH ydrocarbon Process., 241 (November 1975)), Yl T IE{fR=E
TORBEERERBEAT7. 408, RSREMNASE, WERFHA RN,

FERIS-49, REHMEINEBHMBLN, BEE BT NMUPRREH ¥ 1 LE8HFEX
REA, EFIHLHEwell, HarrisonfiBerg(Ind. Eng. Chem, 36, 871 (1944) iRy S
EHRENE . A—RER—-1MREFLAE-AEEFARANSEIMRERFOATF, W2
APk, A, 1,1-TRTEEML 1,2, 2-UH RS, B4 B LEHE - EE- I BEFER
F-AERTA—ARERFAEHSHBRETF ERF -AREAXE B T 8 oF, s
L2-ZRIEML L - 2@ 2%, MBS, NREESTANHEEREERTFAEES
HIE Y o

RN REMEIEBTE 2 8. BTELXNEAEBRENS AREB IS
B, WuEAeRief k. AFEUBRTE 2%, RIS FHER—#EFLRAERN
EHGERFREET,

FRESFHRRES — MR ABOHERE, CREAESHI0RBERERHELMIELE.
RERS T EESHERNSEEEE OB . EL4 THER &) MEE Z £H (8
HRERE) RN THEERBHEARKNSTSEMAM. &SR —2CERKTRRRE
Ko HHARK, FXFRAT A WIE S K B RAR S B RN.

R4 BB T HERPFZEMMERM, ERAFFRGHE LD 8¢ & 5.
Taftf(J. Am. Chem. Soc., 91, 4801(1969) I EMWESHENWBER T TR R, Reid,
PrausnizfiSherwood (S ARFIMAaH: B, 3d, ed., McGraw~Hill, NewYork, 1977) %} H
UNIFACJ; ¥ Perotti, DealfiDerrCInd. Eng. Chem., 51, 95(1959)7 5 3 RIZEH 4 47 ik
(ASOG) REBBBMBHEMNTBEREE T &8, Leo, Hansch F1 Elkins{Chem. Rev.,
71(6), 525 (1971) J4R Bt T HiH ¥ ALK MIF £ BN 2 M4y B &AM Ip ik . Magnussen,
RasmussenfilFredenslund(Ind. Eng. Chesn. Process Des. Dev. 20(2), 331 (1981) %
fT?I‘_Jfﬂ?ﬁiiﬂwﬁ'?ﬁ%@mUNlFAC%ﬁfo

15.2.5 LB FAFHAE

RECZ2ENLMAABB-RER LR PEBIEAEL, SorensonfArlt (Liguid-Liguid
Equilibrium Data Collection, DECHEMA, Frankfurt, Germany, 1979) 2 57 JLEH

BEARETRXREHRE.
WisniakfiTamir (Liquid-Liquid Equilibrium and Extraction:A Literature Source

Book, Elsevier, Amsterdam, 1980) F|$ T iF% &% ¥k, Leo, HanschFElkins (Chem.
Rev., 71(6)525 (197D)ISNH T KRB BRAEK BN Z AL R, #£15-58 S1m
BT %0 AK.
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A5 a=FAEN, A5 B=NR, 84S =%KNEHN. CRUSRERRSBy/s3RN . MR B HBRELSR%
ENSRNSERE. BENEREEENN, KEEET1,

* 15-5 =REROBHTFNNRSE

4B ! gisys | @t | K | saum
A=1Rk }
# L OEK 25 1.290 47
R s 25 0.0784 47
A =1 |
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