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FEBETOKEEEIRL 2o, AFEHS KS-4000
BOSBEREMERAL .

22 =

Ry a= AEHRRE BV ra =T A%
105°C c#igtk, 0.3540g ZoKiZigkE, 100ml & L
10-2M A2 HBL, BEFRLTHEAL .

FESFUAAFARVYIAT VE = AZEHEE
UATF¥7473ve35) BT TFovrrFLl
vIATvE=wA 0.3691g kTiEAE, 100ml &L
102 M B =sA%L 2.

FUYRFARFTINT v & =7 AEBESEKE (AT
TMSA+ LEEZ) : BIL LY AF AL AT TUALT VE=
w2 0.3481g ZkiziskE, 11 2L 10-3M 5% H
®IL 7.

= — FEUERWE 0 HEF=— % 0.3969g & KITiE
AL 100ml 2L 10-2M @iz #HmL 2.

FrET ./ AT~ (BLFBPB LEEE) : 7 %
77 —n7— 0.1608g % pH 6.8 OEFIBWKITIA
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L7z,
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REI/LY—AFY —v 0.2792g % pH 8.2 OEEIE
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2B .
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1 Absorption spectra of ion-associates with
BPB

1:1x10-5 M quinine associate, 2:2x10"6M ben-
zalkonium with 1X10~5M quinine-BPB, 3:2X10-6
M benzalkonium associate; BPB:4.8x10-5M; pH:

6.8; Reference : Water

T r
500 550 600 650 700
Wavelength, nm

Fig. 2 Absorption spectra of ion-associates with

BCG

1:1.5x10-5M quinine, 2:3x10"6 M zephiramine
with 1.5X 10-5 M quinine-BCG, 3:3X10-¢ M zephir-
pH :8.2; BCG:1.2x10°¢ M;

amine; Reference :

Water
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Quin BABRCHED CS+ 23R h s &, HEM
BHEECEGL, 630 nm RN KZ R L (B 2) .

BCG L7 3 vEOEMHKT v =y 28OS
ZOoWTL, Irving B2 EBAL, pH 4.7 TR\ T
i3, BCG L7 :vin 11 o4+ vashkeRL

TWB T EXRLTWAY. —HEE DL L BEERY ¢ BPB- .

Quin ORI oWT L, pH 3.8 Ti1 BPB
L Quin 2N 1:1, pH6.8 IR\t 1:2 o4+ v
LERER LT 2 &2 Licss, BCG L REE,
pH 4.7 1z BCG & Quin 5% 1: 1(25,x=415nm),
PH 3 3 TiL 2: 1(Anex=417nm), pH 8 iy Tit
1:2(Qmax=550nm) 1 4 v&EEEHRLT5 D
DEBbhD (K3), ThxrRIERTEHEERTLKD
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Fig. 3 Continuous variation plots

1: pH 4.7, wavelength 415nm, [Quinine]+[BCG]=
2%x10-5M; 2: pH 3.2, wavelength 417 nm, [Quinine]
+[BCG]=1x10"5M; 3:pH 8.2, wavelength 550 nm,
[Quinine]+[BCG]=1.8x10"¢4 M
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BPB2- + 2 H-Quint
Amax =990 nm
—— BPB2-. (H-Quin<*), org - (1)
Amax =990 nm
BCG2- + 2H-Quin+
Amax=0615nm
—— BCG2-. (H-Quin+), gpg +ooveeees (2)

Amax =550 nm

oA AED CS* Nz bhb &, Anax AT
#3590 nm 75 610 nm 2, 733 550 nm A 5 630
nm 27 L GS* OIS L CREE A
Lz, COEEH MHMHE L BEE# E O S BAY
5T, H CS* oM BicoTh SHERIEEM
B—ETHDH I EnD, CS*+ ptfEd 5% L BPB2- R
¢ BCG2- & H-Quin* 3 [BPB-(H-Quin)]- REy*
[BCG- (H-Quin)1- oO&EHA+ v HHRL, KO X
SIeAA VEGEHRERR TS0 L Bbhs.

[BPB. (H-Quin)]- + CS+

—— [BPB. (H-Quin)]--CS+*g» ---(3)
Amax =610 nm
[BCG:- (H-Quin)]- + CS+
— [BCG: (H-Quin) ]~ CS+4pe - (4)

Amax =030 nm

7eil, H-Quin 3% = — 2B 1 4 v%&, org [2HHE
MxFET.

ek, BPB X TR I HMA 4 v EHED
7 r RN aR TOBRRLGEEY Table 1 R,
LGEME LD THTEHENRIND b, FHHENR
725 EEBHT TORFRBLIEN RID Z ETFHER
ha.

Table 1 Electric conductivity of ion-associates
with BPB in chloroform
Species of Electric conductivity of
ion associates ion-associates (pS/cm)
BPB2--2(H-Quinine*) 3.3
BPB2--H-Quinine*-CS* 3.4
BPB2-.2CS+ 3.6

The conductivity was measured at 25 °C using Toa conductometer,
Model CM-2A; CS+ : Cationic surfactant

3.2 HHICR(ZS pH OEE

2:3-1 RO 2-3-2 OEBEIEC 5T, KERFD
pH 4 (b Z¥, ThlhoBRKECRIETHEY
Fte. pH O XY vEE-& Y RDREEBRRE M
U, BV pHOREES, &V pHILKER LS b ) v AR
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Fig. 4 Effect of pH on extraction of ion-associates

with BPB

1:1x10°5M quinine, 2:2x10°6 M benzalkonium,
3:2x10-6 M benzalkonium with 1X10-° M quinine;
Reference Curve 1 and 2: Water, Curve 3:Re-
agent blank; BPB :4.8x10-5 M; Wavelength : 610 nm

—7 BCG %A 5 #iH R I\ T & RO BE AT
»7- (Fig. 5), BCG-Quin {3 pH 7.0~7.7 OHijH
TC—EDWNER R LA, 8.0 LLEwins ERIEL
L FA L. X CS* (3 pH 8.5 LI ETRHEEDH
FhiZm bhien, FhEF T BCG-GS+ &4z
LAY IR ot CS* 2 1.5x10°5M &% = —
xR FE XY, EHERO pH ofEr REtLick
%, pH 7.9~8.5 DFIRIC I VTR AN D>—EDOBRKEE
AEBRT. AfHEARCKEVTL, F=—FOBE IR
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Fig. 5 Effect of pH on extraction of jon-associates

with BCG

1:1.5%10°5 M quinine, 2:3x10-6 M zephiramine,
3:3%x10-6 M zephiramine with 1.5X10-5 M quinine;
Reference——Curve 1 and 2: Water, Curve 3: Re-

agent blank; BCG :1.2x10-*M; Wavelength : 630

om

HprZEL, pH 8.2 iR\ Tl ZT -7, Ta¥s
HEXREF = —FRBENBL LB EET/AA VER
D = VEIARBUL A Z I B AR R Lch, 2B
W DRI k& { fo b tod, BPB iwxi LTix 1x107°
M, BCG wxtL iz 1.5x10-5M 0¥ = — X EK%
Fi\7-. ¥ BPB, BCG i3z7+h#h 3.2x10-*M, 6x
10-5M Ll FOBEC—EDBNENE v, KHE
EACIL 4.8x10-5M Kot 1.2x10-4M ¥ H v 7.

3.3 HMHBEDORIR
2:3.1 BO* 2-3-2 OERBIFCH - T, HBEEOKR
HE T o1, FORREY Table 2 L Table 3 1Z/RT.

Table 2 Molar absorptivities of ternary ion-as-
sociates with BPB in various solvents

Molar absorptivity (X 104mol-1 cm~! 1)

CS+

DCE NB CHCl3; MIBK
Benzalkonium 4.85 3.39 2.87 2.82
Zephiramine 5.31 3.78 3.15 3.10

Wavelength : 610 nm, Quinine : 1X10-% M

Table 3 Molar absorptivities of ternary ion-as-
sociates with BCG in various solvents

Molar absorptivity (X104 mol-! cm=1 1)

CS+
DCE NB CHCl3 MIBK
Benzalkonium 2.5 1.50 0.98 1.01
Zephiramine 2.6 1.65 1.05 1.29

Wavelength : 630 nm, Quinine : 1.5X10"5 M
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BPB-Quin-CS+, BCG-Quin-CS* D\\Fho %
CEWTH, MR (2 ABERE) X, DCE>
NB>MIBK=CHCl; DJETH - =A%, NB ti1 BPB-
Quin, BCG-Quin D&ZD A F* v&HH4HD BRKED &
<, RERHRELRDD Z ENDBERP TR, —F
DCE @b K& VBRXHEEARL,CS* 27 9
VEICHIE LB 2 ERERE e AR
KRBT Dhte. L AEERBREOBNE b E-
fExRLT. - T CS* D% = — KT X B3kmHghE
X DCE CRIFECHh T DL Bbh s,

7t3%, DCE-BPB-Quin-CS* i RICH\TiL, -
VLT =Y A, €7 451 v RO TMSA+ g
7%, (0.5~3)x10-¢M {~v¥Fra=wa : (0.177~
1.06)pg/ml, 7 ;, 5 3 v : (0.185~1.11)pg/ml,
TMSA+ : (0.174~1.04)pg/ml} OHFH T BEEEIHEH
Boh, 2x10-M CS+ LAV 10 B0 R
UKREE X b ROLBERBUIKT 1.5 % Th ot

X, DCE-BCG-Quin-CS* R TIL, ~v
Y= a6, 7,453 v, TMSA+ DREEN(1~5)
x10-SM {~X vz = 4 : (0.354~1.77)pg/ml, +
7473V (0.369~1.85)pg/ml, TMSA*+ : (0.348~
1.74)pg/ml} OHFFECELREHENE bR, XNEBRE
2% Thoto.

3.4 HEPROERE

2:3-1, 2:3.2 OEBEHIEICE T, 2x10-¢M CS+
KO 3x10-¢M CS* % EBTHH A O{EWEOLE
COWT, M40 EEEEBESYE L 5% 17-
7o #R% Table 4 /g, BHFA LA 7 3 v RUOE
gk 7 v = = v A% TBPE 7 % H.BPB-, H.
BCG- X aHlEY whkWTiigkoliExr 52 5
By, ABECBOCTREHEEE S Ze AT 225 3 Y2 B
&, (10~20)fFe=nHFELTHIZEALYEY 52 oh
ol a8, 41X vEEHRAEC L EXBERLLEY
DEXEHEEREC ST, BHEOEM A 4+~ (Nav,
K+, Caz+, Mg?+, NH,+, Cl-, Br-, NO;-, SO,")
i 1000 FEEOREFETIEL S 2 .

35 EHHADIEH

WK ZZEOHREL, BEYEY BRI BN
NV a sy aking, ShEERk & L, BPB ¥,
BCG BRUEREEREICH L TBPE 7 X 5m
INRF A b &IT 0. £ORE, BPB it BCG ki
FUTiE 98%, TBPE ok Cit 102 % oEILE
AE LR, KPR CS* il Xhith -
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Table 4 Effect of diverse substances in determi-
nations of cationic surfactants

Recovery (%)
With With

Mole

Substance ratio BPB-Quinine BCG-Quinine
Benzal- Zephir- Benzal- Zephir-
konium amine konium amine

Procaine 20 102 102 100 101
Ephedrine 20 100 100 99 98
Methylephedrine 20 101 100 100 103
Papaverine 20 101 9% 101 100
Eserine 20 103 102 100 99
Dibucaine 10 102 101 98 101
Diphenhydramine 10 103 102 101 103
Chlorpheniramine 5 102 102 102 103
3 101 101 100 101

Triethylamine 40 101 102 101 —
20 100

Triethanolamine 40 99 101 9 —
20 100

Trimethylamine 40 100 102 100 —
20 100

Tetramethylammonium 40 99 102 100 —
20 100

Tetraethylammonium 40 100 102 104 —
20 102 102

Neostigmine 40 99 100 103 —
20 101 101

Benzalkonium : 2 10-6 M, Zephiramine : 3X 10-6 M, BPB : 4.8x
10-5M, Quinine : 1x10-5M, pH 6.8, Wavelength : 610 nm,
BCG : 1.2X107*M, Quinine : 1.5X10-5M, pH 8.2, Wave-
length : 630 nm

7.

XHEER Y v+ v =) vADEHELT LY =5 )
— A7 3 v (TEA) 2 TMSA+ i XhnZ &mn
b, FKERABEKBORBKEZEKL, ZOFEK 100ml &
35mg » TMSA+ RO 7.5g o TEA % inx i-R%
BHEAGT, ZHoENED H#ka T - 7. Table 5
g & 51, BPB Kot BCG i X Ak sy
Tk, TEA oIFIiEY 527, EHET 5 mEIR
K23 ohi, —F TBPE Hicis\~Tik TMSA+ B
BOBECI/CERENE R0, TEA 2EET
bERERADHEN A LR, TEA o7 3 vEN
HETHRABCITEETH S Z L2 0h» 7. [JIK
WCHAN, BERFD CS* DEIRFZH T TIED 5 0ME
WEXRLT V5. ZoORRFE LTI, BRIz
WoOREBWEN SEh w51, CS+t oRENRC
h, ADHRERETH LD LELIS.

GBIt SN cERT O TMSA+ %It CcE
BLicEZ A 92mg/l o TMSA* 2\ & hi. L
2 L BERO —BKESEKEF O AR bk FHED
CS+ i ahicrot. TOBRELTGRERIA VR
ETEHER WCHAES A 4 v REEERN 587 BEE R
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% = WEHE, KEF: CEEAMYRE F =50 AV EAEEFAALAL CSY ofBTOLER 307
¥, FHENADL, BRI ) HRINT 13) MREE=, FKEZ, HEE— : AXL¥ERE
VB, B Y REEEROS RO F VR 0 BFFRBETHE, p. 398 (1979).

%

LSEORBEYIIT S ik ENEL DR,

—F D IERFIE LT, 100ml sz s mh A v 100
mg, 7rl7 .=%3v 50mg, 7 U v 50mg,
NyFara=wva 0mg HEFTHZHMHAEROS
viEra=v sk BPB iic X - TER L& I 5,
50.7 mg OERMEHE O, EURERIL 101 ZTH - 7.

PLEDKE X Y, BPB @4 mRE T £HHRED
INE fefEiRei Ty, BPB ik, BCGEOWE & & &IRM:
DL, BRI R ORE R O A A v RHIEHEA
PEBHOBRUTLIDREORCERICHL TS
bortEbhs, XHERKEL L TEIRADD -T2
EEBARO RE FRES TR0 L Bbh
5.
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Chem.

Extraction-spectrophotometric determination
of cationic surfactants using ion-association with
diprotic dyestuffs and quinine. Tadao Sakar and
Noriko Ouno (Department of Chemistry, Gifu College
of Dentistry, 1851, Takano, Hozumi-cho, Motosu-gun,
Gifu).

The sensitive and selective methods reported are
based on the reaction of quinine cation with diprotic
dyestuffs to form a 1:1 complex anion extractable
into organic solvents as ion-associates with bulky
cationic surfactants {benzalkonium, zephiramine, and
trimethylstearylammonium (TMSA+)} at nearly pH 7.
Though the extraction could not in the absence of
quinine, a cationic surfactant can be successfully co-
extracted with dyestuffs into organic solvents but only
in the presence of quinine. At nearly pH 7, other
amines and quaternary ammonium compounds are not
extracted. Accordingly, cationic surfactants can be
determined spectrophotometrically without disturbance
of amines and quaternary ammonium compounds.
The extracts with bromophenol blue-quinine associates
at pH 6.8 had a2 maximum absorbance at 610 nm.
The calibration curves obtained were linear over the
range of (0.5~3) x10-¢ M {benzalkonium : (0.177~
1.06) pg/ml, zephiramine : (0. 185~1.11) pg/ml,
TMSA*+ : (0.174~1.04) pg/ml} in the aqueous solu-
tion. On the other hand, the absorption maximum
of bromocresol green-quinine-cationic surfactant asso-
ciates at pH 8.2 occured at 630 nm. The calibration
graphs showed a good linear relationship over the range
of (1~5) x 10-¢M {benzalkonium : (0.354~1.77) pg/
ml, zephiramine : (0.369~1.85) pg/ml, TMSA* :
(0.348~1.74) pg/ml} in aqueous solution. Coeficients
of variation for the proposed methods were about 2 %.

(Received Nov. 15, 1982)

Keyword phrases
assay of cationic surfactants; co-extraction spectro-
photometry; ternary ion-associates of quinine, cationic
surfactants, and dyestufTs.
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