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An automatic flow injection method was proposed using the on-line solid-phase extraction of

trace phenols and color development with 4-aminoantipyrine.
samples were pre-concentrated onto OASIS HLB for 20 min at 2 ml min .

Phenols at low levels in water
After elution, color

development occurred in the merging zone with 4-aminoantipyrine buffered at pH 10 and hexa-

cyanoferrate (1II).

The absorbance was measured at 505 nm. The calibration graph for phe-

nol was linear over the range of 0.25~ 10 ng ml~ ' with RSD<1%. The proposed method
could be applicable to the analysis of phenols in tap and river water.
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Fig. 1 Flow Diagram for phenols determination

(a) Normal flow injection analysis, (b) solid phase
extraction-flow injection analysis. Six modes were
controlled by switching automatically three valves (see
Table 1). SI: phenol in aqueous solution; S2: phe-
nol buffered at pH 4; P1: pump {(a) 1.5 ml/min; (b)
2.0 ml/min}; P2: pump (1.0 ml/min); P3: pump (1.0
ml/min); SFE: solid phase extraction column; V1, V2
and V3: automatic switching valves; E: eluent of 90%
methanol; RS1: 0.15% 4-AA in NH,CI-NHs; RS2:
0.6% Ks[Fe(CN)s); RC1: reaction coil 1 (0.5 mm i.d.,
2m); RC2: reaction coil 2 (0.5 mm i.d., 2m); D:
spectrophotometric detector (505 nm); W: waste
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Table 1 FIA protocol for valves switching
Mode
Conditioning 1 Conditioning 2 Concentration Conditioning 3 Elution Measurement

V1 off off off on on on

V2 on on off off on on

V3 on off off off off on
Start time for Os 35s 37s 20 min 37 s 20 min 39 s 21 min 1s

each mode

Working time 35s 2s 20 min 00 s 2s 22s 1 min 59 s
What for? 2 — I D S —

a) Washing column with water, and removing water from channel between V1 and V3. b) Not to deliver water toward to detector.
¢) Concentration of phenol onto column. d) Removing water from channel between V1 and V3. e) Elution of phenol, and remov-
ing water from channel between V2 and V3. f) Obtaining a FIA peak

Phenol, 10 ng ml !

Blank
AA/\—I—)M\NQ_JKMJLMV»—-—'E
13 16 19 22 25 28 31 34s

Fig. 2 Peak profiles with working time of elution
mode

After this working time, V3 was switched from off posi-
tion to on position to be measurement mode.

w7z,
3 MRLEE

31 MEBOFEE

F9 4AA-T7 =/ —VEBELEA L FIA BEOER
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KEROKRE, 90% A% 7 —VIZEBE#Z S, Measure-
ment E— ROV THRETHES T b, —EDNV
TEREZHEBMICHE SR, oL 7D ELITD
na., MEREE ANEZ S L&), GaEEA VT E
DL LENH 5.
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B BRI E O — 7 K% Fig. 2137°F. 198 TR
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AR O AR BICHEHEhTLE S &
D, E—70RVVBEIN. FITRERTIT 228
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Fig. 3 Effect of methanol concentration as eluent on
(H) blank, (O) 10 ng ml”™ ' phenol and (&) net
absorbance
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WIS pH ORBEWEMA 72, pH X 3~7 OHIBH
TELS . pHFEL 251200, HTRIEORD
BARLNTz. 72—V pK, 1310 TH 32, ZORD
72— VBETHEL TV 2O THrLEIOR
5. pH4FETRRDP DO~ EDBRAESFLNIDT,
Ak ziRMET AEIC, ABKE pH4ICHET LI LEL
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Fig. 4 Effect of concentration time on () blank,
(O) 10 ng m1™ " phenol and (&) net absorbance
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Fig. 5 Typical flow signals for phenol
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BoNn, n=3 DHENREREL 1% LT LRIFTH- 7.
72, o7 VY=, mZ LY =), 1-F7 b=V Tit |
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20 B THOT = ) —NDTO—Y T F L% Fig. 512
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Table 2 Determination of phenols in tap and river waters
Sample taken ©/ml Added phenol/ng ml™' Found/ng ml™' In sample/ng ml ™' Recovery, %
Tap water” 400 0 1.02 1.28 —
400 0.25 1.26 1.26 96
400 0.50 1.51 1.26 98
400 1.00 2.07 1.34 105
400 2.00 3.03 1.29 101
Ave. 1.29 £ 0.03
Upper reaches” 400 0 4.52 5.65 —
400 5 9.28 5.35 95
400 10 14.8 6.00 103
Ave. 5.67 £0.33
Middle reaches” 400 0 7.08 8.85 —
400 10 17.6 9.50 105
400 20 27.7 9.63 103

Ave. 9.33 £ 0.41

a) The tap water sample taken at our laboratory (Aichi Institute of Technology) on February 22nd, 2005. b) The river water sample
taken at the upper or middle reaches of the Ohgi river in Nagoya on March 5th, 2005. ¢) A 400 ml of tap or river water was taken
into a 500 ml volumetric flask, an appropriate amount of buffer solution was added to the sample, and then the sample was diluted to

500 ml with distilled water.
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L7z, ZO#5%% Table 2 1373, n=3 OEILKIZ 96%
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FMOMNIKERL, kLB EEL L%, REEH
HOEHNT T ) —VEOGH 2T A, n=3
LT 71 ngml ™' RO 7.08 ng ml ™' DIEERLF, Wik
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JISK 0102 Tid 100~500 ng ml~' @D 7 = /) —VEOERIIESH TH DA, 10~50 ng ml ' LXIVIZ
Bk ERHPHEEE 20, BEMHELHCLILENDS. L L, BIEOEENE, HFEREOERSEEE
BS 5 L EMMBEEOBEAME E L. £2C, OASIS HLBIZ X AFEMHE 473 /7 v F¥ ) V%M
BefAEbETU—A Y V27 a v MEERFLZZE A, 025~10ngml ' D72/ — V% 23
FTLIHBMET A EWNTEL., 7o/ — VERNSR, 25/ —VTHEEL, pH10ICAELZ 47 3
ITYFENET ) TT LA T ALY REESE, ZORKEE 505 nm THET 5. HHHEER
b FRLOMBEHBENT 1% T L REFT, KABHhoME7 = /- VEOERIIISHATE 2.
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