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The separation of homologous compounds of ali-
phatic monoalcohols and glycols was investigated by
high performance liquid chromatography as their 3,5-
dinitrobenzoates. The aliphatic alcohols were quan-
titatively converted to corresponding 3,5-dinitroben-
zoates in a pyridine solution. The molar absorbance
of the derivatives at 254 nm, 1.0 x 10* for monoalcohols
and 2.08x 10* for glycols, facilitated the use of UV
detection. The mixtures of alcohols of carbon numbers
of G, to Cg were chromatographed by an ODS-column
(RP-18, 25 cm) with methanol-water (55/45) as a mo-
bile phase. The mixtures of alcohols of C, to G,
were completely separated by a gradient elution tech-
nique. Glycols such as poly-methylene, poly-ethylene
glycol were separated according to the corresponding
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methylene unit by a polymer column with methanol-
2,2, 4-trimethylpentane(95/5) as a mobile phase. This
method was applied to clarify the molecular distribu-
tion in the commercially available PEG-200, PEG-
400 and PEG-600, and could be applicable for the
determination of trace amount of alcohols.
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A A4 (5x10-¢M) 50ml 24} kR
h, Thithie Fexo a7 vEa=v A8HK (0.5 %)
5ml, = b 2 y-NW & (10-2M) 5ml Bt Y vEbHEAS
i (pH=8.6) 5ml %»mx CEWA&L 10 4RKET
%. Zhic=5A-DEPAP.Cl (2x10-3M) 5ml {X
137 » ©A-DEPAP-Cl (1x10-3M) 5ml} %z, 7
rasks S0ml » 15 HEEYBES. KEPBT,
B4 = 5 L-DEPAP-Cl (2x10-4M) X¥%#% (pH
=8.6) 50ml {X3 7 = /L -DEPAP-Cl (1x10-4M)
A¥EH (pH=8.6) 50ml} Ligh BET /BEDO=1t =
V-NW BaER <. WHESEER FRECRXEY 556
nm (Xik 555nm) CTHELTHL (4in &T3). =
OHEEH S5ml LA ETRABRECEY, ZhiclE
B =5 A-DEPAP-Cl (X3 7 = v -DEPAP-CI)
EEUAA VERE 0.1 (U UBEKEH Y ¥ A THE)
DRBEHSml 2inx, 15 53R BE CHhHFEECE
A5, WMHESBEAEBRHEOBRXE%S 556 nm (Ui
555 nm) THETS (ZOBRXEXALT5). RApx
BFZSE SRV BRCOWTLIT, “hbo®E
ErvHAEERRMEL LTHRD 40 RO 4 1 bELS|

Ak, AR: 7VRBA A VAV & (ID-HR £ v - A4 voiiEmt 247

EWETS. BEZhic dn & 4 RO FEHESEOK
HR 0 B4 o+ okt BRI BTy SHET
5. Table!l =5 1-DEPAP K7 » v /L-DEPAP
EOWTEB LRI RERYRT. Table LiizB%E T
=t e v-NWE (H;R) © HR-, R~ BloiHERW
LRLTL 5.

Table 1 Extraction constants, log Kg(as-), for
iron (II) -nitroso-NW acid complex anion
with ethyl- and propyl-DEPAP cations

An-

Azo-dye cation FeR34- Rz2- HR-
ethyl-DEPAP 17.83+0.22 5.14+0.25 3.26+0.11
propyl-DEPAP 19.441-0.31 5.9910.27 3.86+0.08

H:R : 2-Nitroso-1-naphthol-4-sulfonic acid (Nitroso-NW acid);
Aqueous phase : pH=8.6, ¢ =0.1; Organic phase : Chloroform

Fig. 1 i38ifihic =5 L -DEPAP L R 1A v & D
SAEOMHER (log KE(an-)/n) OfEZXEYD, Kz
BEB 1A v (2 +1-DEPAP, 7 u v L-DEPAP, &
F w-DEPAP, Xv 2 L-DEPAP BRU¥7 4 5 3 V)
TR THMEEREY 7 vy P L DTHB. WTh
b RBVWCEHBBRERL, coBESEECFL -+ 1A VE
C=try-NW B4 vOERIZED TS, =0
ERBERE AR TE mEBRMOBR 1+ Vi3
% log Ky OfEd FRITS = L0R[HETH 5.

3.4 (@) AF4>OHH-BXNEER

Fig. 2 37 2% -DEPAP ORECHT 58+ 1 —
FEAA Y, =1+ e V-NW Bt HR- Byt R*- # 1
* v Ol ERY Table | ofHiER®AVCHELS
Ry PLICHDTHSD. FHMBCE T, HHE 50%
5% % log[C*] ofE» {log Ke(an-)/n} DL 7t
%. Fig. 2 X bp=51-DEPAP n#4 log[C+]=
=3.7 ([C*1=2x10"*M) fhE&TIEgEF v —11&
14 /X 100 % il I h 52, Re-Bo=trvy-
NW Bzt AR Ehin 2 &l ns, Far
/-DEPAP oA wcit log[C+*]=—4 ([C+]=10-+
M) fETH v — MXIE 100% shiiiEh 325, R2-
EEAFHREBINR. AL, WFho7rs A-
DEPAP i3\ Cd HR- B = | = v -NW BOHH
BedFE 0% &1, Fv—tr M4+ vomliks 1004
CT5X5c MEBHZ FE L. Thbbd, BE
D=t rY-NW B3 R~ BCHELEIRTRERD
tvs, =t rV-NW Bo KB O 7w + v BT
(pKa) 1% 6.16% ThBHoT, RO pH 134 8.2
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log Kesy/n of ethyl-DEPAP

Plots of log KE(Ar-)/n against log Kg(as-)/n
of ethyl-DEPAP

Cations : (a) Methyl-DEPAP, (b) propyl-DEPAP,
(c) butyl-DEPAP, (d) benzyl-DEPAP, (e) Zephira-
mine; Anions : (1) Cl-, (2) benzoate, (3) Br-, (4)
benzene sulfonate, (5) nitroso-NW acid (R2-), (6)
nitroso-NW acid (HR-), (7) I-, (8) ReO,-, (9)
FeR34-; The values of log Kg for anions (1~8) were
obtained in the previous work15>

KAGAKU

log [C*]

Fig. 2 Percentage extraction of FeRy¢-, HR- and

Rz2-
cation

against the concentration of dye

H;R : Nitroso-NW acid; (1), (2) FeRa4-; (3), (4)
HR-; (5), (6) R2-; (1), (3), (5) Propyl-DEPAP;
(2), (4), (6) Ethyl-DEPAP
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UETCHFZE IV, £2T, ZOERBTIIRAELABRK
OBREERZ TELRT/PEILTHLDIR, FLr—r4ER
By vEe=T7-HEE7 v =7 AEE% T pPH 2891
M FTEFTHbBYT > & &L

FEEDO R - OBIFIZKR D X 5 T - 1.

B A v £ ARBK Sml 23t A E ARE
(BEH 25ml) iy, HiBe FrFo L7 vVE=T A
B (0.5%) 0.5ml, =} ry-NW Bik¥w (10-3
M) 0.5ml, FrEiEREE®R (pPH=6) 0.5ml % jnx =G
T 10 pREIHE L RIGZ®S. Zhic #HMEO KA
* vREIKBR Y ML, 7 vE=TEER (pH=9.3)
0.5ml Btz weminabml #ipx T 15 5REEYER
F5. WHESBEEEBHOBEYBRINEBRERC I
THET 5.

Table 2 XRIROEIEB X H 8 bhic B#kE 1
A VHEHBE, U — MM A vHHED = ARKERE
RUOREZARK O BREE 27T, BER XVTho
BB A vRRCEWTH BUWERERZRT.
DEPAP B 7+ L-DEPAP tHHHENRBRTELDOT
RELRABRMEIEBLI LY FE L V. Kt x 71—
DEPAP 3ihi 2 B oD S BRINT 5 LB D 5.
FERITH iz VBEFRENS KE L, Lhrd AEE
RBEO/PHX T 2 v L-DEPAP #HVW200RLE
\+. Fig. 3 ity 7 » ¢ L-DEPAP % i\ 7- & TORIN
HifR 2R3, BIREAFE R 555 nm i) 5 AEZHAR
HOBHKEIILO0.1 THDH, TOBKEO—HZ=F
v Y -NW B (503 HiY) ooS8@CIbH0T
By, —WMIFALLERFORBOBCLIZIDOTH
A1),

NV -

Table 2 The molar absorptivities (¢) of the iron
complexes in chloroform

13
Absorbance .
Cation i;‘;‘) ::1 ;]0_41 ! of brlcagfnt (:gg:g
cm-1 an
Methyl-DEPAP 557 19 0.130 2ml of 2x10-3 M
Ethyl-DEPAP 556 21 0.134 I ml of 2x10-3 M
Propyl-DEPAP 555 21 0.109 0.5ml of 10-3 M
Butyl-DEPAP 556 18 0.190 1ml of 2x10-4 M
Benzyl-DEPAP 562 19 0.233 1ml of 2X10-4 M

Aqueous phase : 5ml of iron soln.40.5ml of (NH30OH).SO,
(0.5%)+0.5ml of nitroso-NW acid soln. (10-3 M)+0.5ml of
buffer soln. (pH=6)+0.5ml of buffer soln. (pH=9.3)+alkyl-
DEPAP soln. listed in the last column;
chloroform

Organic phase : 5ml of

4 5 aH

ANKvEYEOF L FRE IR A 4 v
ZERBRAA VvORBRERXXEEERY BRE LT, &
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Fig. 3 Absorption spectra of the ion associate of

iron (IT) -nitroso-NW acid complex anion
with propyl-DEPAP and the reagent blank
in chloroform

Nitroso-NW acid : 1 x10-4 M; Propyl-DEPAP : | x
10-¢ M; (1) Reagent blank; (2) [Fe(I)]=4x10-6 M

() AV ERELFLV— I+ R2ERT A= r v-NW
BZOWTHRA L., BERKRDEESHTHS.

(1) AnxvEeforv— FAAMF YoMt
BB VR E LTRT7 VR A 4 v Lo By
Tebishofc. GERIAGRT VREB A A4 v 3k LB
REFVBVEVWSIZLE, TAFAESE2 B L0 L
DEADHMHBED S OXBHCERT L EMNTES
L KREL2AY L FTHS.

(2) HHEBHL LT e r il A BETHSD.

(3) B-=try-NW ExL— A+ Ol
i1 7 m €V -DEPAP pis BB EAVN K &, 2o
ENVEFREA 2.1 1051 mol -1 cm~1 L Kk & < 7T
HNBEAA v THD.

(4) HERA 4 v OMBERKDIERF T/ X S
%. FeRy*-S>HR->R*-. £, TBED =1 = v -NW
B (H:R) »° R~ BITHEAETS pHick\L THiHTh
EF U — MEM A VDR R ITERNCHIBTE S, &
D X5 e DR L, —BC&BICEAT 5 KEEE
& BALCBES Ly A sk vk w5 HO-R-SOH
Hoxv—-+RECRVTALhZLDOTHD, JBHEK:
BEDTAREEEbR 5,
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Solvent extraction of chelate anion of iron(II)-
2-nitroso-1-naphthol-4-sulfonic acid with azo-
dye cation. Shoji Moromizu and Kyoji T6rr
(Department of Chemistry, F aculty of Science,
Okayama University, 3-1-1, Tsushima-Naka, Oka-
yama-shi, Okayama)

A highly sensitive spectrophotometric method was
developed for the determination of iron(II), by using
a chelating agent containing sulfonic acid group and
a cationic dye(C*) and measuring the absorbance
of the dye in the ion associate formed. The chelate
anion of iron(II) with 2-nitroso-1-naphthol-4-sulfonic
acid (nitroso-NW acid, H,R) could be extracted
into chloroform in the presence of 1-alkyl-4-(4-di-
ethylaminophenylazo)pyridinium ion as a counter ion.
The alkyl groups examined were methyl, ethyl, propyl,
butyl and benzyl. The extraction constants, log K,
for the chelate anions with the ethyl and propyl de-
rivatives of the azo-dye cation were 17.83 and 19.44,
respectively. The extractability of the iron(II) chelate,
FeRy'~, and the deprotonated forms of nitroso-NW
acid, HR~ and R?-, into an organic solvent decreased

Angew. Chem., 68,

Anal. Chim. Acta,
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in this order. For instance, R?~ was hardly extracted Keyword phrases
1 4— 1 . . . .
into chloroform but FeR,*~ was very easily extracted.  gojyent extraction of chelate anion with dye cation;

When propyl derivative was used at a concentration
of 10~ M, iron(II) ion was selectively and quanti-
tatively extracted into chloroform from a solution

iron(II)-2-nitroso-1 -naphthol-4-sulfonic acid che-
late; l-propyl-4-(4- diethylaminophenylazo) - pyri-

adjusted to pH>8.2. The molar absorptivity of the dinium ion; spectrophotometry.
extracted species(C,FeR;) was 2.1x10°1 mol~! cm?!
at 555 nm.

(Received Nov. 28, 1980)
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