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Fig. 1 Schematic representation of the membrane
technique for trace analysis
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Fig. 2 Effect of different surfactants on the collec-
tion of arsenic (from ref. 15 with permission)

A: tetrapentylammonium bromide; B: tetraphenyl-
phosphonium  chloride; C: decyltrimethylammo-
nium bromide; D: tetrabutylammonium bromide
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Fig. 3 Effect of pore size on the collection of
arsenomolybdate at different arsenic levels (from ref.
15 with permission)

Arsenic in original sample: A, 0.5 mg dm™? in 100
cm® sample solution; B, 0.012 mgdm™® in 500 cm®
sample solution
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Fig. 4 Absorption spectra of Cu—Bathoéuproine
complex in organic solvent and reagent blank (from
ref. 19 with permission)

A: 10 ug of Cu in 2-methoxyethanol; B; reagent
blank in 2-methoxyethanol; C: reagent blank in
DMSO; D: reagent blank in DMF. Volume of

: 3
organic solvent: 5 cm
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Fig. 5 Calibration curve for P by reflective spec-
trophotometry (from ref. 26. with permission)

Sample volume: 50 cm?®; Filtration area: 133 mm?>
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) O ‘ O
H,C z CH;
Cl O Cl

Scheme 3 CAB

HE, %R, W2 B &2 ERmHORE S MBS SO 511

SEHEEAA VEERSES. Y7473 vEME, B
B2z PIFE A Y TS5V 74 VI —I0 BT E4 4 Ve
EREEBNICHBET A ENTES. D& x,
CAB EH{ID CAS (Scheme 4) 25 &, 5241k

‘00C

Scheme 4 CAS

WEITHIENTELN. ZhiE, CAS » CAB IZH
NTCANWK VEEERZ | @S <EDLDIZ, £KT 5 1:
2HB50E1:3 (Al: CAS) AL ABRISAEL, X
DRKMEE 20, BUKN2BEERICES 4+ V2%
DEBPEHIZL L T >120, 44 V25D PTFE
NODEMWNSL Bz EEX NS, TOHET
BB DX T 4 7 3 VOB, BE CABRBRA 4V &
DA F Y REEROWEAEED, FREICHREE Y OEK
LBBDTEREBEETS. A+ 20K sBEL
PIFE®RX VT TV T 4 V¥ —%T % ) — )& DMF O
BEBEH 5em® KR L, BET 3 EHEMIESIC
BHYT 5. ZOBHEHRPOT VI =Y A% BINFETR
HETRES 5. 20 fEOWMECTHEIKDOD ugdm™ L
NVDTNVIZILAREESTHIENTET.. PTFE &
AVTTYT AN —ERMTIEZND, 5~6 BO#R
DR UFEAHAIREZ O TG IXR A & 1372 5720, Fil
KERLUTIE, Z20FFTRAKEEICVTEBEXLZNDT,
IY /- VE—EBLTHHFES,

423 ELEB O — iR % ICP-AES £ B
5-Br-PAPS™ & Scheme 5 IZ/R$ £ H I AR VEEE %

Br N
QA C;H
NC3HgSO5

HO

Scheme 5 5-Br-PAPS™
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B, kicaEkoxL— brRETHD, X, BL4DE
SRBEMERA AV EERT A, L BT IV AV ETE
(I, N, » F3Ivaan, <vFv a1, #En
(1), =y V(D) & —1 H5B0iE —2 DA +
VEFRRL, €74 73 VOHFERTAL vREREL
THREBLLO—ABOA YT T VT 4 VY —ICEEBNIC
WEXNSD. 74 NMF—% 2moldm ® OWRICRT
L, BEMIFEPHICAHEINS. 50 BORMEIC K-
T ugdm 2 LAV D Zh b DEIE % FKFIC ICP-AES
k- TEETAENTESE. ESRO—FERMED
HOFL— FREE LT, £9, PADAP (Scheme 6)

/CZHS
“C,H;
HO

Scheme 6 PADAP

%3472, PADAP WHEBKKICERL, “MioESRE
L EREOEKZERT S, UL, JOEEKIE, WM
Bt —ABDA YT I VT 4NV —ITEEBRICIE
BEINGh -T2, BEHE, BEHETHV M HHEK
KEDTRAHTH- o EELbNE, THIZHLT

(Diazotization) (Coupling)
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NH,
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HO,S NH,

>

NO,"

CF, NH,

Q

NH,"CH,CH,NH;"

0
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[M (II) (5-Br-PAPS),]*™ -2Zeph™ (M i3 /8) XBRK
MOKREN, FVEEELZDT, HEBELT— AR X
VTS YT 4N =L L ABENTEENICEARE EEX
HENB.

43 BESFTCOEBEFATIEBAFOER
FTYEZT AL A VIR T LA A V30, R
B A A Y30 EKBERBORIGICE>T, BFA
FVIREAZBIENTE, BIEHEEREL U USHS
NTna., £RUIZIh>DBE[F v EZREL LA A
VORETFT, AVIIVIANI—ITHETAHIEN

TEDHODT, 74N — I EERIBEICERL TR

EEBTZ5.

431 ARAMTNVE—-EHVIEHMAFOR
kHEER Fig. 6 O A KRULILEDIT, HH
A4 ESOCRRKEBEICLT, 4T3/ XV EY
ANFVBEINZ, V7V oLERERSE, RIZ
- 7F VT IVAEMESE, Ay 7)) Vv IIRIGHES
0 4-(4-7 3 /-1-F 7 FNVT )RV XV ANVKVEED
ERT 5. COBAAVIEETLIIVEDLAAVES
RELULTAY TSIV T4V —ICHESINS. 74V
F—ZLiEEME 2-A PRIV IY - VIZERLU TR
HEEBES AW, KERTAROT VERDOEKIT
SWVT, VTV MEDERROH Yy T v I Dld

Azo Dye

Ny 2

Q NH,*CH,CH,NH;"
() w

+H"

Q NHCH,CH,NH;"

-H*

v

Fig. 6 Azo dyes from nitrite
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Wi HO, 5, ®% : BRIC X2 EEHEOR & MBRS SO 513
DOHEDHAEDLEREHBEINTWVE., AV Ty 0.8
TANE —ICHETELHITIEKRNET VERL 4+
RTEBEIBAMENENE LD, TI/RvEY 0.7
ANVEYBE 1T 7FNVT I VvOMHPEDREDBE 06 A
ERT 2T VERIBREBRTIEINEA 4 v (Fig. 6, o
) &R0, XAVTIVT AN —icddEs sy, 8 05T
Ui, Rlp b7V h Y TERA 4 Y BIZES B 04 b
(Fig. 6,11) OT, B4+ > REFHH2HA+ VL 2
CAYT TV T AN~ IBETED. T4 NF—% 03
BUT 22X PR YTy ) — VIEHICIER 2 Nz hid, 02 | B
BEOL,, BUTREEZHEST S ENTES. &
NIZXF LT, Fig. 6 DB OREDELEHIZ, 4-bY 70 0.1 -
AUARAFNT =)V EN(U-FT7FV)ZFLYIT 3 0 ! ! ! ! I

YOMAEDLETIE, BET 2550 +1 OBH
EROTVEENSERL (Fig. 6,111, IV), B4+ VR
EESERIZRMT AL E->THET LM T
5. COBPAEL T4 NI -RRBUIL 2- A MFY LS
VSRR ENA, BEORVBRE TR % R
ETHIENTE DY, WikeE L TARH)IIAROD
B A A v OERISHT 2 2 & TE 12,

432 HIAWHET N —ICL2BEEFBL -
FUCEZTOER® 4V FFE-L0ER%ERH
TATVEZT OBRNAEEPMONT NS, [V FF
E-NIEBA XY THY (Scheme 7), 74 F73IVD
FETTAX VEABREUTH I ABET 4+ VI — 128
$£L, DMF KHEY 2 AH S E TRAEZEIET 5.
C LORETE, [V FFE-VSERABRPCRPOK
SIEDOENEABEHKER>DOT, DS h 5 ZEOEET
15 BOREDOR E.2BSEMNTES (Fig. 7). 20
BE, 7 ABHBLORD Y ICHE Lt ra — 28D 7 4
VI —%fH5&E, DMF BEBEHPTA ¥ FFE-ILDZFE
BIRAERIGRET S,

BlE, A7 5v7 40—t k2085, EBEOR

500 550 600 650 700 750 800
Wavelength / nm

Fig. 7 Absorption spectra of indothymol in diffe-
rent solvents (from ref. 13 with permission)

A: in DMF; B: in water. Concentration of in-
dothymol: equivalent to 0.32 mgdm™
N

3 .
of ammonia-

T, AE, WA A VOBEIRICIEAL A DB ﬁ%&@ﬁ
BOSRIZ DO B b B OBENSIEO O T,
NS LISHBEII AT LD EBDbN S,

5 STECZEE)OELO K, A OME, 7k
FhH & D Hosgt

BR/KBDILFERBO S ECEE % FRBIICH - 128H45 1%
DB o iR, BEELPBRER -4+ v
DHBIZDNTHRAN S,

el XTS5 T7 48— IC&DBEOMIR

KRB B 2RI, OPIREIC LSS LED {CEEDA VTSV T4V —~DORBEBEIIHONT
T, FHITRHIDRCEPDEBIB L T X . 3 Fig. 8 IKRULIc & sl EZL NS, DT, &
HODPIZ, /A VREEEUVTHEINSZENZVD BICSET 5.
) =<:j>: {<:3>0H ;::: o=<:j>:-<i:;>
(CH;),CH HC(CH,), (CH,),CH HC(CH,), -

Scheme 7 Indothymol
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Mechanical Surface Surface Inner
Retention Precipitation Adsorption Diffusion

r‘”"—rol::::;‘:'JEH
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B @9 Q..QI

)
o @ * o

Fig. 8 Schematic representation of the mechanism of retention
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BHEEEEZONS. LA LIRS, FROEFE &
LiItVwbWwarHE inmﬁg 0, FBOAY— FA5EL
BaTEEHENLD. BELSEE, BEOLZHIIZZO
FOBBBIILIBERTEALPIBRIB LI
W,
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NOBEORA, BER) SHEFERZ2LCHZL< s &
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ERZ T 558, BENEIY, BEIck-> TXBIR
TOMERIBET TS, 74 V7 —EMOBIRE, i
DOHMKS DILFER A2 ED LD IZT 50 R ICEET
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(4) ERILEL (I5HR)

KEICRE LIRS Y, BAOKRAEELIKT7 4L
=M OBV E THB (BM) 952 EpE25
N5, ZOHELBEMBISEIIET L, BEYIZT 4
W —=DHRBNTLBIEITED. T4V —EMERE
B OBMN P HES K EBEEABEE2 N 5.

ChH OBBISHEYMOBEICE>TOThh, &5
WIEEOPDHFFICIEC > TV A EEZ O NS, BEEY
P VERVEE, (4)H5013(3) OEEY, NBEEH,SS
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LEZLNS,

52 HEENOBRIT, 7/ L 2—-DHAEDH
m36)37)

HIEI TR A e kHIZ, D58 - BiEETIZENRS
ETANE —FZMOBMMENSEEICEECTHS. 740
Y —FEMELLFERS OB 2 EBIICEL, 740
F— DHERECILER S OHE IR T X 2 TREIICET
flic&hid, BHRD % &AL BIc ST i L
w, XA L OFIR, 745 —FEMERDS ETHE
HIZEES L.

TREDEI ZRVFEVE L THEESH 2T L, &
DEDLBETIHEINIE LD TH A D ». MERES
DHETIZ(Q) ~ (@) ORI EECTH 2 = & & BIChA
7z, (3) BRI D> LTI, Langmuir 3 % )% Freund-
lich B OREFRATEHET 5 2 EHHREE Bbh 5.
LU, ShETOISRRPITATEIZED12, O
TIRBEMNA A V2 HWEBHROA 4+ V28K E UTHET S
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BERX HA, %F, ®% Rk 2EEME0RE BRI DT ADIGH 515
C+-A 2000
MF phase T Kex A
Aqueous phase l | 1500
ct  + A
Fig. 9 Distribution of ion pair S 1000 =
B
BN ERHERENA & v HOBRSEME & ELLL T, 500
BIEDPDL, BELIIA A VWBEHHOEFLOFEY
(4) DEF N TIBEREB Z AT 5 - L2 ETIRELT. If C
. A —h— —A
T, 4)DETFNIC & BHEZEB DM@, EMORHE 0 I L L ! ! ! .
0

RE, BEOHEINRT I ZFMT 2 HEIT OV TRA
5. (2) DEERICE DS < HEBBHOMEILSBOHE L
Bbhib,

521 FBERMHEFI COEFLVTIET 4N
F—DHEMBBHEDO LD nY—BEArmEIN, 7 4 N
F—IlHZ L INTRAET 4 VT —DEMITE—ITE
fd (DHD) LTWnaEEXS. 2L TH 4 v HOrEEH
HO KT, A4 U HOKE/7 4 V5 —FEMEOHE
THERZREL, ZOHEOKE S 5 HEE % 3R L
2. $8bHB, Fig. 9 TRILIICHBA A ¢t LB
AXYV AT BAF U CTAT ELTAK/ T 4 VF —
BT B EEE L. DEEOKRES %, RICEET
BAAVKROMBER K.y DS XTEHMAL 2.

CT+A = (CY A ) umr
Ko=[CT A" Ius/[CT][AT] (1)

T A4NVE —RIZB T BBEERMOERE (FEH2KIC
BUIE = OPREES BEIE L) Y40 D4 4 %
DB (EV) TEULL. AFVYEREFRELTE [Co
(PADAP),]* 3 % i3 [Co(5-CI-PADAP),] ™ (Scheme
8) EXAAVELTHADREROEIDRL BT

B -1+
X%(:ﬁ§—N C,H;
— A\ A
N N N
\ N\ _
Sll“")() CoHs
2 S——

Scheme 8 The structure of [Co(PADAP),]™
(X=H) and [Co(5-CI-PADAP),] " (X=ClI)

10 20 30 40 50 60 70 80

Concentration of dodecanesulfonate ion /mol dm™

Fig. 10 Distribution ratio (D,) for [Co(5-Cl-
PADAP).] " as a function of the equilibrium concen-
tration of dodecanesulfonate ion

A: cellulose nitrate; B: polyethersulfone; C: cellu-
lose acetate

FNANKVEEA F o 2RAL.

5+2+2 HIHEBORAFE  EBTIa) MEL A
VEWAF VEECBRITELDEMOX Y TS5V T 4
VWF—% AN, TEREIECETHIECHEREBEVREY
. ZBLOBE, FEIET BT 15 BRILL LA,
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DREZRNHBEEICE > THIE Uz, HBICHET 55
B b, WIZRTHEE D 2k,

D=XYTIV 7408 —HIZBI 3844008
B/KBIZBT 3844 04EE

BIZIE, /S0 MEBA A Y (CF) XA (A7)
EDAA VI (CT-AT) & UTHIHY 2384,

D=[Ct A" Iw/[CT] &2 5.

ChER(1) &Y, D=K,[A7] &5, 2%, F
BERONA Y OBREIZH LT, /50 MEBA A+ v D
SEE 7oy bvhiE, 20HEH 6 K, Bk B
LEWTES. HIELT, Fig 10 KB4 DEMD 7 4
T =220 T, [Co(5-CI-PADAP),]* & FF¥% ¥ 2
WRVEBAAVDRIZBTS D& [A7] OBEERL
1. BEFsERBEG»BON, HEh S K, 2RD B
SEMTER. BB, D,DvIiET7 4 VT —HIZBT S
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S

A x v HOBE2FMORELRIZ0DA 4 v H0E (£
V) TRUKRIEZTRT. DL DBEHITHENTH
Dk BT ERERPEON, Ky Z2KDHILED
Tz, %P, Fig 10 56005 k512, BERBER
EEST, WAL VOBEENXOTHHEAL 4 v OHEN
Z->TWVB, Thid, 44 vVREFRBEAELTNATR
BEORSEDAF VEREKRDHE, HHVIET 4NV
5 —FMDE, BHERADA A Y RBICL5RERE
BEZOLND.

5¢2¢3 K., fl & S REDORENR

(1) £ HhHEE, TUFVEOHE, BEMEBEOK

log Kex

R T N T N =,
| B
o]
R >
@!
n . o

B BAOEMOAVYT IV T74NI—IIDNT, 1

[Co (PADAP),] " L REBORSDORIBBTIVFIVA 0

NVAVEBEEDHEABDYET K 2RO, TIVFIVE 7 9 11 13 15 17

DRFEME log Kx PBER% Fig. 11 IZRULTZ. Zan Number of carbons in n-alkylsulfonate ion

LB LI, BBt —X, KY T —TIVAKE Fig. 11 Plots of log Kex against the number of car-

v, Bt u—2, BELLT—ANThOBEH K bons in the alkylsulfonate (from ref. 36 with permis-
sion)

FEWUNEL BB FEMHINRTLBE LT B,

LT, RFEMOBERE, BT —2>HY) T Counter ion: [Co(PADAP),] +; A, cellulose nitrate;
s R Be ., - 2N -

B, polyethersulfone; C, regenerated cellulose; D, cel-

FNANARY S>EBEVT—AS>SEE LV —ADIHT lulose acetate; E, benzene

$0, (-CHy-) 1 B24720 D log Kexy DS IENT IO

FEMICBNTH, 04 THBH. AUHLEDEDL AV 10

LERITONTRY BV ICLABBRMHOERD Fig. (a)

1LIRLE. ZOHBAED (-CHy-) 1 HH720 D log or

Ko OH5E 06 THB. BOPICBERMHOEI 2B g | 2

KEEOHEIR T ENDP D, COEIBER

ORI BT b ARCBEs O, X, C T ¢ _

HEHTADPBLICINLDAYTTYT AN =D 6 L

EMOMHEIEVThERY XY &0 HREBY BB

EWTHB. 5

DAYTITVIANI—DAROKELHBET 66

v T 4N =R U RO, ZDREMOFTE (b)

T B EVD BRI EFUAE LD EThIE, B S

*RKHSRBECRUEMO 7 4 V8 —Tld, FLEPED < 4L

ST LHEMRED L EVEETH S, ARORED o .

BEera—2RBO7 4 VT =220 T log Kex ZHIE =3

U5 RH Fig. 12(a) THB. HLEMPNSVIEE log 2L B

Ko BWKELZ>TWA, DF 0, HEHHET VIZE g

B b UREBCENANE. £CT, FNERDT 16 i & Q 1; 1%

iy~ OREWE BET ECREL, HELIAA Number of carbons in n-alkylsulfonate ion

VHOBE R BAREREY I DOL 4 YRHOE (F)

TELT, BizfF-oEl 5, Fig. 12 b) D& IT Fig. 1.2 Dependency of log Kex arfd log Ke'x' .on the

otz. oM, FUEROBEBIIEEITNIV. 2O pore size of the MF (from rc.f. 36 thh .permlsslon) ‘
The concentration of the ion pair in the MF is

Eh s, DEULEAAVYRE T 405 —ZE M THRERIC expressed.  (a) inmol dm™?® and (b) in mol m~ 2.

FTH— AL TVEDOTIEEL, ISKRERKEE - Pore size: A, 0.20; B, 0.45; G, 0.80; D, 5.0 um
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HREwRX HO, %R, §% Bk 3ERBBORT EMEBRS ST ~DIEH 517
TVWABEEZBEIVPEENTHS. DV, EHES 5

ETFTIWHERIEVWEE R 5.

BA4 Y OBEROKE S EHFMEE —HRIT/ A+
X OBEHMH T, BEHSNSL, ULrbZDOBRIST
ZFELRIFAX Vv R2FIZHHELTWS, DFE0KfIxhiz
SWVBAMEDORE VA VSl R TN &S 3L
NTWB. L L, AVTISVv 74 05— 2k bEET <
W, NTOKRVBOEIIZ —4 H50E —5 flis- &
EHOKE, BERTFLEIHRE->TVBKIENY 2
Tm%iyﬁ%?%?tﬁiénfmé.74»5-K
244 Y OHEIIH L TEROAE XREDHMH, D 1
FOVBUKEDOKRE SR EEELILED LI KEBEE X
BDIEEHHIN? ZDXDBEMEZRERT D2DIT, 4 :
TREOMEIIED b5 VASERAIZLT 5 Wil B 0 ———— = .

. e 0 2 4 6 8 1
DILFHOSEEB £~ 1. PADAP ISHMHEED 12 0 12 14
FRELLED I, pH K&k -> TEEH +2, +1, 0, pH
-1 &E DT, ERATCEBORILEAL X
/_\i\i&ﬂ:j—?r . )pH B %?_% fﬁ . /f:j‘ Fig. 13 Comparison of the extraction with cellu-
RERCREERICB Y SMNERLF b L TE losenitrate MF and chlorobenzene (from ref. 37 with
5. permission)

- s Electrolytes: 5X10™* mol dm™3 Na™ DS™+0.1 mol
H;PADAP™" == H,PADAP™ +H" pK;=148 dm™® NaCl; A: experimental plots for celluloseni-
Ho,PADAP'T == HPADAP+H™" pK2=4.06 trate MF; B: experimental plots for chlorobenzene

HPADAP === PADAP +H™" pKs=11.72

(a) VAIEHRH & O i

PADAP DA Y757 4 V¥ —iZ &k HEMMHEE 2
DUNRY X VIZKBAEMEEZ, FTYVREA A+~ 0
(DS7) #£HTFT pH #F 2 THBR U AR % Fig. 13

WY, 70uNXy ¥y EMBEELa— 22T 5

&, EAEE (PHEMEOLEE) oy st T R .
70Uy EYDEIWRRKE N, BEBED, 5D e
A4 v ROMH T, BICHBEV D - ADIE) HkE /
W EDBDHB. i

(b) BIFE D L

HEE)vo— X, PTFE, BBt o— %, FELL
U—2AZ2W0WT, DS™ #FFT, pH 2% 2T PADAP
DBCZ FATKERZ Fig. 14 1R d. Kt D, @
sEAAYRDT7 4V —HBICB Y 2BE%, BET. & . . ‘ . , .
KEDHMETELZODA 4V HOE (V) (mol 0 2 4 6 8 10 12
m™?) TEULEDRETHZ I EA2FET. BEFHO pH
PADAP iZxf U Tid, PTFE REERE- )L 1O — X I3RS+
NO—Z XD BBROBAMERT. LhL, 44048

log D,

2k

Fig. 14 Distribution of PADAP for various MFs
(from ref. 37 with permission)

e bY 12 OFEHDOA 4 YR EH Electrolytes: 5X10™* mol dm~* Na*DS™+0.1 mol
(HsPADAP*') -2DS™ 2%t U C X BB £ Vv 1 — 2 1k dm™* NaCl; A: polyethersulfone; B: regenerated
poly g
PTFE RFE -tV T — 2 k0 bBROEMM 2> - & cellulose; C: cellulose nitrate; D: cellulose acetate;
E: PTFE

5%, ZORR»HLBEEEEIL T — R34 % vARERE
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electrostatic [Co(5-CI-PADAP)2]*
interaction /

O
aH/ CD{HbC
\N H2 ., CH3
]
[ " membrane ]

Fig. 15 Schematic representation of the interaction
between cellulose nitrate and ion pair
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Membrane filters for solid-phase extraction and determination of trace elements

(Accounts).

Shigeru Tacuchr, Issei KasaHara and Noriko HaTa

(Faculty of Science,

Toyama University, 3190, Gofuku, Toyama-shi, Toyama 930)
Membrane filters were proposed as media for solid-phase extraction and determination

of trace elements in water.

The membrane fi
hydrophobic species in water is useful to retain

Iter of material with a strong affinity for
the species by filtration.

The component

to be determined is converted into a hydrophobic ion with an appropriate organic rea-

gent.

The ion is collected on the membrane fi
fone or polytetrafluoroethylene as an ion associ
ions having the opposite charge to the converted ion.
quickly by filtration under suction with an aspirator.

Iter made of cellulose nitrate, polyethersul-
ate in the presence of hydrophobic counter

The collection is performed very
The ion associate collected on the

filter is eluted or dissolved together with the membrane in a small amount of organic sol-
vent. The species in the concentrated solution is determined by several instrumental
methods, such as, spectrophotometry, ICP-AES and AAS. Reflective spectrophotometry
is also useful to determine the species retained on the filter without elution or dissolution.
Various factors which affect the collection and determination, such as, the chemical form
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of the species to be retained, materials and pore size of the membrane, solvent for elution
or dissolution of the species retained on the filter, are described in a general survey of the
technique. Some typical applications of the technique to trace analysis in environmental
waters are summarized. The most attractive features of this technique are the simplicity
and rapidity of the procedure, an easily attainable high concentration factor and deter-
mination with high-precision. The potential of this technique for trace analysis is de-
scribed.  The distributions of some ion pairs between membrane and water phases are
also studied. An ion-pair solid-phase extraction constant was proposed to evaluate the
extraction power of the materials of the membrane filter, and extractability of some
chemical species. The extraction constant was defined as: K= [C * AT/
([c™] [A_]), where, [ct A7 ]umr is the concentration of the ion pair in the membrane
filter phase expressed by the mole numbers per unit volume (dm®) or B.E.T. surface area
(m? of the membrane, and [C+], [A™] are the concentrations of cation and anion in
the aqueous phase. It is clear that the cellulose nitrate membrane filter is the most
powerful of all the filters tested for the extraction of the ion pairs. It is highly probable
that an electrostatic interaction between the polarized nitro-group and the ion pair plays
an important role in the extraction. The contribution of each additional methylene group
(-CH3-) to the value of log K. for solid-phase extraction was determined to be about
0.4; the value for solvent extraction is 0.6.
(Received February 8, 1995)
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