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10-5M to 1 x10-3M can be analyzed within 2 min.
(Received Nov. 8, 1979)

Keywords

Coulometry

KAGAKU Vol. 29 (1980)

Flow-coulometry
Flow-injection
Phosphate determination

Phosphomolybdate

LN T =N OFREEIC X SHHS L (TULHRXETERE

iR JEAR

% IE 8,

/INE FER*

(1979 £ 11 A 1 A%W)

EREBHRIEEMPOLEBEDO I NNV - A2 T VWHRETERETHSDONEEREL LT, HEBRICX 34

HEE2EEL A
BRETLHER, (84~85)% BHEBETDH » 7.

Bizxy,

Ve~ Y URBHRELCHERL,
RER AU D ¥ & T,
CLBRAMTHEDT, KCHERLAELEY 7o~V ThA Y — L2 L CoHlEL k.
R¥ (I~10)mg hizE&EhTws (0.5~80)pg oA L3V - A% 97 % OEINRCHEHR

ANV — L BT S OIEL - HRERRE Y
ANV — DT R BlETS
Y]

I DEET 2B TER. ¥/ VHEELRHRLELOEREERILEORERE R 99.89% Ll 1

’Gbof:-

I 1

BT —=ViEBE 330 nm fhiic Bhg oK,
345 nm T WEOWRAE TR A, ARSI R
ThHdH7DT, FETLIEREFRILEHOREIKE
V. ZORER/NXLTHHEELE LT, Sawicki 5D 3
BELFELEED-ATHAHIRLD BSiRE LS
BEBDHL. INOEINNST—BA X ALT B L
X VEREEXEBREACY 7 FXELH5ETHD,
BRI Bica vk 4 0 X% k% gFRALTWw
5. TRHOFKEICE Y SEREBEICENOEE L H» s
DANEL LD B, BT =itk LTEREEKL
BMDOKTERIEL LD L ERPABETHS.

EEOSIICHLORBFD ANV - VB ERT S
DT, TOSEEEEZRE Lc. ZORR, BRERHH KRS
FHTH Y, B (I~10)mg fucE&Eh T3 (0.5~
80)ug DA WIS — Ak 97 % DEINETHERMEXL <4
MT D LB TELOTHRETS. 7/ VHEEERL
L DLRBEBHEILEWORERET 99.8% LLETH
it

FURKETENTHAEREE  WRAPR TR E
4-3-11

il

2 EBRMUHRR

2.1 ZEBME UK

A FVRRES : BB 204 MW A FRAE LK. ERET
1 056 ® %, FiEix 150W 2w/ vSy 7 2E/ML
72, 24tk I0mmXxXI0mmx45mm D3 o% FHHL
7.
VIE~FYY o WHEERREREET 2 MEEF L
#®, KEELF VY AKBREKTHEB L. Hibr
VU ATERLAEEILTHEREL .

BiEE c IR ELWAEZER L .

HLRY =L ERIFREBIC X DR .
TVvrESkRY, T2FV Ly, TAFLY, Ty
VISV, TRFITTFY, TALASFTVTFY, FLv, ¥
Tz=, FTELVY IWTRETY 7 B~V VITIERE
L, 84% B CToBBFEHEKRIE L. KELHE
B RET CTHEESETCHRELR.

TVvrYFFI)V, T=FVEvvyEv, -7t
7V VTR FIREMBEBIC L BRI .

2.2 FERBREE

A (I~10)mg #&VIY, vsa~xy 20 ml
WWIRfET 5. 50 ml G¥kigh T (84~85)% B 10
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Fig. 1 Partition ratio of carbazole between cyclo-

hexane and sulfuric acid

Partition ratio, D, is calculated using equation D=
Vi(Fy—F)/V,F, where Fy and F are relative fluo-
rescence intensities of carbazole in initial and final
cyclohexane phase respectively, V; is volume of cyclo-

hexane, and V3 is volume of sulfuric acid; Temp. :

30°C
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Fig. 2 Effect of addition of water on back-
extraction of carbazole
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Table 1 Recovery of carbazole
No '1(‘58)[) : COnI;Ic;St?a‘tion C:il:iaezg te Re((:(.z';a 4
(%) (r8)
1 33 84.5 10.00  97.o, 97.3
2 32 83.5 ” 9.5, 97.4
3 ” 85.5 ” 9.5, 97.1
4 25 84.5 2.00  96.5 96.5
5 ” ” 4.00 96.9, 97.9
6 ” ” 6.00 96.9, 96.5 £-97., %
7 ” ” 8.00 96.4, 97.4
8 ” ” 10.00  97.,, 97.5( °= 0
9 ” ” 20.00  96.5, 98.,|SV:= 0-53%
10 ” ” 40.0 97.1, 97.4
11 ” ” 80.0 97.4, 97.5
12 17 ” 4.00  96.,, 97.,
13 ” ” 6.00  97.;, 97.,
14 ” ” 10.00  97.6, 97.,

THAEPTRINS ERGTEFERILAWE ERIBEEKE
o> TR LB EOEBCOVWTERLE. ThFhD
WMEDOY I unt Y UBEKRr EERIERICE > TIE L
7ot MRS ORA R T Wk X RN IN
C X DEIE L. ZofERE Table 2 R¥E R T
H -7z Table 2 235, KBRUICEFEERILAEL O~
LTS5 TR L IEARN0.2% LIFTHY, 99.8
% DAEBREZIN DD, B E LT 5T 2 mhEMEDS
LTI XFIY, TaF LR, -T0F
v VBRIV

Table 2 Behavior of diverse substances
on the extraction

Amount of substance

Substances added in cyclohexane

mg)
(pg/ml) (%)
Anthracene 1 0.2 0.2
” 10 1.1 0.11
Phenanthrene 10 0.6 0.06
Fluorene 10 0.4 0.04
Dibenzofuran 10 0.2 0.02
Acenaphthene 5 0.2 0.04
” 10 0.5 0.05
Fluoranthene 1 0.05 0.05
” 10 0.9 0.09
Pyrene 0.5 0.05 0.1
” 10 2.3 0.23
Biphenyl 10 0.2 0.02
Naphthalene 10 0.4 0.04
Anthraquinone 0.1 9.8 98
Phenanthrenequinone 0.1 7.0 70
9-Fluorenone 0.1 9.9 99

WiT, TS OWMEBRKETZBEDO BNV IST 1D
FVWRE T RITTEEIC OV TER L. Y eAx
ST AN =i (1.00pg/ml) LZhdoWE s
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Table 3 Effect of diverse substances on the
fluorescence intensity of carbazole

Substances added Relative fluorescence

(pg/ml) intensityt Difference
None 80.0 —
Anthracene 0.2 79.3 —-0.7
” 0.4 78.4 —1.6
Phenanthrene 5 80.4 +0.4
Fluorene 5 80.2 +0.2
Dibenzofuran 5 80.1 +0.1
Acenaphthene 0.2 80.4 +0.4
” 0.6 81.3 +1.3
Fluoranthene 0.05 79.6 —-0.4
” 0.4 77.2 -2.8
Pyrene 0.05 79.5 —-0.5
” 0.2 77.9 —2.1
Biphenyl 5 80.0 +0.0
Naphthalene 5 80.0 +0.0
Anthraquinone 0.1 79.7 —-0.3
” 0.4 78.8 —1.2
Phenanthrenequinone 0.1 79.7 —-0.3
” 0.4 78.9 —1.1
9-Fluorenone 5 78.3 —-1.7

t Standard : 1.00 pg/ml carbazole solution in cyclohexane

BHBELTWAEMEEZTARL, 345nmm 2kiF 5Tk
BEREIE LT, AUNT—LOLOERE L L.
Z D5 EIx Table 3 (TRT LB D Th 7. Table 2,
Table 3 25, 3 10mg % #HH LT BT -
PRETEHEES, 7F L, TNFLL, UL
TS5, €720, 74103 1I0mg, 7+
F135mg, TR ETNF T T VL I mg,
ELgx 0.5mg, U hIx /T aFU hLUE
I NE2ug 9-TF L i Wpg FTETHTOT
DLDOHENT 1% LINTH 5.

Table 4 Analytical results for carbazole
in synthetic mixtures

Carbazole Relative Carbazole

added fluorescence found

(r8) intensity (r8)

0.50 5.0, 4.9 0.5, 0.5,

2.00 20.0, 19.9 2.0, 2.0

4.00 38.3, 39.4 3.9, 4.0g

5.00 49.3, 49.6 5.0, 5.1

10.00 97.6, 97.9 10.05, 10.0g
” x=10.0;
d 96.7, 97.0 9.9, 9.9 = 0.050
” 96.5, 97.7 9.94, 10.06{ . v _ 050 9
” 97.0, 97.8 9.9,, 10.0-

2.8 HASHEICDWTOAIE

HWNT =W F o NSy, T by, 70
FlLr, ORI TS5, PFIFL, TIFITLF
EZ7 =), 720 %FNFh(0.2~
e LTz v X0, ToF ML

v, L,
1.6) mg,

WIR, W WAE: ALY - L ORI X 328 & OV REE @ B 375

vx v, TF Lok FERFR (1~5)ue, BE
T 10mg FhnLCHEHZHAML, AEEHCXD
BN - ERE L. ZORRIE, Table 4 1TRT
LB Thbh, FARMEEERBEES—H LI -7,
KEBECLD, TNOERGHFD BT —nE 0.50
pg ETEB LYK LM AEDLNE. Zhiz e 10
mg %R LcgE 0.0059% 1244 5.

29 EBHEHICONOWTOAE

Je2Fr by, TNFTLCREETY NI RUFICIE
AVNRT =V RFREE LCEEhTED, FOMER
ELEDIDICFERESLETHLHDT, HRMHTDOH
WS = VERERECI DS Lc. ORI £
nER 0.047 9%, 0.101 2, 0.249% Tk »7-. WIT,
s OBEIEICER Licy 2 s AF 3 U BHEO T W
Fa2Ry bEBIEL, MibNT—DERE L
72. ZOERVWTNROBECLFORRBEL—FHLT
k0 (7> b5 e 0BREiciE 360 nm X ) EEEHIC
ENH7U b DFVRE BE LR, FEEEI
NS OREIOGITIEHL S 5 2 L35t 7=
Fr bk TvF L OB = 0.0059
FC, 7 bR OBEEITIE 0.05% £ CTERAAET
HbH. BEEFFPMITAXIFUREIIEH) DL
HHT 5 EEBEY LT, EEBEICCEHICRS
2, 1/10~1/40 /L ED ANV NS -V EERBLD 5.

EHED HAEBED —Hix CHEAREHREL FHL
7. BLTELARBOEZETS.
(1979 4£ 10 B, XA 28 £48I10 K\ T—HRE)

X [
1) E. Sawicki, T. R. Hauser, T. W. Stanley, W.

Elbert, F. T. Fox : Anal. Chem., 33, 1574
(1961).
2) & IEBH, HIREA: 21k, 28, 356 (1979).
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Separation of carbazole by sulfuric acid ex-
traction followed by spectrofluorometric determi-
nation. Motohisa Furusawa, Masaki TAcHIBANA and
Hiroshi Kopama (Faculty of Engineering, Yamanashi
University, 4-3-11, Takeda, Kofu-shi, Yamanashi)

A liquid-liquid extraction procedure has been de-
veloped for separating carbazole from the related
polynuclear aromatic compounds. Carbazole was first
extracted from the cyclohexane solution into (84~85)%;
sulfuric acid, and then back-extracted into fresh
cyclohexane by diluting the sulfuric acid with water.
After separation, the subsequent determination was
carried out by spectrofluorometry. Carbazole in 20 ml
of the sample solution was extracted into 10 ml of
sulfuric acid at room temperature. On separating
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two layers, the sulfuric acid layer was separated from fered by the presence of 10mg of phenanthrene,
the cyclohexane and poured into 70 ml of water. The fluorene, dibenzofuran, and biphenyl, 5mg of ace-
cyclohexane layer was washed with 5 ml of sulfuric naphthene, 1 mg of anthracene and fluoranthene,
acid and this sulfuric acid was combined with the 0.5 mg of pyrene, 2pg of anthraquinone and phenan-
preceding one. Then, carbazole was back-extracted threnequinone, and 20 pg of 9-fluorenone.

into 10 ml of fresh cyclohexane. By this method, (Received Nov. 1, 1979)

(0.5~80) ug of carbazole in (1~10)mg of the sample

could be separated. The recovery was 97 9% with

0.53 9, of coefficient of variation. Carbazole could Keywords
be determined by measuring the relative fluorescence
intensity at 345 nm with excitation at 325nm. As a
standard, 1pg/ml solution of carbazole was used. Solvent extraction
Incompleteness of the recovery was corrected by using
the calibration curve obtained under the identical
conditions as the sample. The method was not inter- Sulfuric acid

Carbazole

Spectrofluorometry

FRAMILEE 70O b BHESIEBEDSAICK S
FHRD D B|EDHRE

FIHEMTO , dlabz*, HERZT , HPBRZ**
(1979 & 11 7 9 BZm)

OB BRSTIC L B CRE R HEE AR

HREMO E 60 RpE, ToFEo RBTEELAL FARIL (IR) ROT R b v ERALE
(NMR) 22 b LIz 2V THERITLZRZESR, IR Tk 1600cm-1 o B HFHRIZHES < BLE R, NMR
Tk (0.5~2.0)ppm OT A I VY DAFARUTAF VY - AFV T r b VZH# S S RIBGAE © L 25 Rl
TLICBR Ao e, RO REIOBPRARDL L, MEIEABRFINERT L ERVE
L. #-T, FRANLHEE BEHICE > TOREWCT T 7 » P LERE, WTFhbh—F KT TRT
FPRTH - FEHBEOZRZARICT 5 LB TE.

SO VELBES X v (EH#R212 IR T 2.3%, NMR < 1.2%) ©T, HERELZR
—IZFThiE, NELo7 ey FIEREMOREHEELIARLS DL, HRIEERBMEPRERBIILZE
EOEPEVWRAD I L —TERRLTVWE L &5, EHMROKRELLHEESTES.

IR, NMR 2~ t 3 100mg BEORKB DO TH»ORMTHEETE 50T, MEELELEDL
EhAFERFCRBOBECHBIICHBOSZ v, RARBORRLEZRDLDORTOL S LBEDOH
NEFERILED>2bDLEZLN 5.
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SLikDEN DO X 5 & XTiX, k455 BFEmoMkIk

B (bkFEE R E TS < oLEmOREHR &Y BS LTHE, HE, Es, BLORMERE:
THOURIECKREZTH Y, HHCEXERCHEO CobofEid Tt Ths5, ERMEE LT
FEHMTLEE, ML, EMORMBLECE SL0ERICHNPHEID, ThLDOFERTH WK
HBOMBIZX > THREDD, KELBNILOEL Exdb-oTxo oz g 3523k HETH
* W E AW () HITTIAR  dmmEmaE £y o WL b UENEEIHREORE BEC AT
9-93-30 52 LR THTENE, REORIBES TR EHE

OEERET YR REEIRE A 7-3-1 BEVEEZEZLND.
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