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Many spectrophotometric methods by FIA have been reported in the literature, which are based on the reaction of fluoride with
lanthanum alizarin. In those methods, acetone was added to the reagent solution to enhance sensitivity. But, it is preferable to avoid
the addition of acetone in the system with a peristaltic pump. In this study, the chemical factors and FIA variables influencing color
development were examined using an alfusone reagent solution without acetone and a compact manifold, which consists of an
all-in-one peristaltic pump, injector, thermostat and photometric detector. The absorbance was measured at 620 nm. The constant and
maximum absorbance was obtained at a flow rate of 0.51 mL/min and a reaction temperature of 60°C, when alfusone solution (6 g/L)
containing fluoride (0.6 mg/L) was used as the reagent solution. Under optimum conditions, with 400 . L sample injection the
calibration graph was linear from 0.008 to 0.8 mg/L of fluoride. The relative standard deviation was ca.4 % (n = 5) at the 0.008 mg/L
level.

Keywords fluoride determination; alfusone; flow injection analysis

1. #%E FLuAVTIFY varF LRy omitiE. B

7 v FIREN0.9~1.2 mg/LOKEIRNIZEY iATe &R WBhTooa2o 7)) rary7LdE Y (12-Ve K
FEDBERE OFEEN, 1.4 mg/LUL ETHE~D 7 v FEILED 0T U RNT X B AV AF AT I N N- iR
R FPTY A7 PN D E OMEBRLND[1], ZKFn) & OFREEEDEEERLL T, La-ALCE TN 7 »
TOXI RN D ., KEKEEER], BEKOREL (kA 40 & G L THERADEEHEELL T, F-La-ALC
3], HEAKEHE4], THBOREEESINENENED 5 EREEKTL20EFAHL TS, La-ALCK WY
. BEBEBMHTON TN D, BIEE, ZREAILEE  F-La-ALCORIM AN BI3Z 24520 nm, 565 nmffiT
DREET o Z T VY var LRy UIROEEEE (235 M, HIEIZF-La-ALC & La-ALC & O ZED i b
[6]TC. HLWTIAHBEORBEZA A 7 u~ 7T 71E RELRDHWIEFR620 nmfHETIThN D, £z, HEZR
[7]TIThi TN 5, DD EGRIZT ' F RN RnEns,

—F, 7 vROFIAETZNETICHLEHBIR I, 1 ARETCIE, B S R 2R TR T ST
T BB O D89, TrH LTI a T i SRIFIALEE & AV, 7' o2 L nsgaiskic
XV URIENEREO L DO[10-17)72 ERHE SN TWD, XDEEER Y vbA 4 OERBEEZRG LT,

F 72 201 3 A STV HTIEIC K 2 KB ERER 7 LA IS FORER, FHEAFIEIRE TH HLa-ALCIERICT & R
K0170& L CTHIE L&, EDHEHICT 20T VHY EWRMETICT A A A ZDERINTDHZ T, B
YarTUR Y UVRNENERBICL ST vROFIAER  BEAED/100FE THE R IE TE 256485 R L,
OCFAIED B 5 (18],

17



2. EE&
2.1 EREE

7 A A A AEHER - IR O T Ao A AU
(1000 mg/L) % K THIR L THW =,

TIVT » ) VTG /L. 7 A A A 0.6 mg/L) : [F]
{ALZERFZEATEL T L7 » Y 0.6 g&iImD &0, KITE
iR L. ZAUST oAb A A U REAEIR 10 mg/L& 6 mLiRIN L .
AKTEEEZ100mLE L7z,

22 ¥EE

FIAZEfE & UCLED, 7 4 V¥ —, 74 M A A —
R Z& I 7=/ N R RO HAR(P3 emX 6 cm) & K&
AV DBUE DIEIRFE & AMTT O/ =AY X H R
U7 (SemWX4emDX10em H)E B 75 a7 Kz
fGFIAZEE (NI E)Z vz, RYRZKR 7T
IENZELOMmX10ecmD 7 7 — A RF o —T & fui-, 72
B, ZoLE, R 7ol s REOBRIX RV ERR
PR L, Wi (mL/min)= 0.051 X 53 E#55 (rpm) T & -
7o

23 EERME

FRET ORESRTE D 1= E B4 & Fig | PR~ T,

F U —ik (CS) 12K, FEEFRIRIEI (RS) ([T VT
Wik AWz, XURZR 7 ORERE10 rpm(FEE0.51
mL/min) TR LT, T NA P e —F 03 EH00 1 L
ZHEALLRS HRA . FG=aA /L (RC 0.5 mm id. X 10 m) T
B OT ALMA A ELa-ALCE % i S H CF-La-ALC
DEEGEIRE E STz, REEH D7 m—R/LZ L T620
nm (ZRITDENEERE LIz, BA . Kt BEERIEI
60 CTITo7=,

s
| TC
cS O—— RC D
P —W—__—w
RS

Fig. 1 Flow diagram for fluoride determination

CS: H,0O; RS: alfusone solution (alfusone 6 g/L, fluoride 0.6
mg/L); P: peristaltic pump (0.51 mL/min); S: sample(400 1 L);
RC: reaction coil (0.5 mm i.d. X 10 m) ; TC: thermostatic
chamber (60°C); D: photometric detector (620 nm); W: waste
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Fig.2 Effect of acetone addition on absorbance

Alfusone solution (4 g/L) containing acetone: O0%, @10%;
Sample: 200 . L; Temperature: 60°C; RC: 5 m; Flow rate: 0.51
mL/min
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Fig.3 Effect of alfusone concentration on absorbance
F: 0.4 mg/L; Sample: 200 1 L; Temperature: 60°C; RC: 5 m;
Flow rate: 0.51 mL/min
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Fig.4 Effect of concentration of fluoride added to alfusone
solution on absorbance

F: 0.4 mg/L; Sample: 400 u L; Alfusone solution: 6 g/L;
Temperature: 60°C; RC: 10 m; Flow rate: 0.51 mL/min
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Fig.5 Effect of reaction coil length on absorbance

F: 04 mg/L; Sample: 400 u L; Alfusone solution: 6 g/L;
Temperature: 60°C; RC: 5 or 10 m; Flow rate: 0.51 or 0.21
mL/min
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Fig.6 Effect of reaction temperature on absorbance
F: 0.4 mg/L, O0.8 mg/L; Sample: 400 u L; Alfusone
solution: 6 g/L containing fluoride 0.6 mg/L; Temperature:
60°C; RC: 10 m; Flow rate: 0.51mL/min
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Fig.7 Effect of flow rate on absorbance

F: 0.4 and 0.8 mg/L; Sample:/A200 and O400 1 L; Alfusone
solution: 6 g/L containing fluoride 0.6 mg/L; Temperature:
0°C; RC:10 m
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Fig.8 Calibration curve(left) and typical flow signal(right)

02

Fluoride concentration of flow signal from the left: 0.008, 0.04,

0.08, 0.2, 0.4, 0.8 mg/L; Arrow mark: peak detected at each
concentration

Sample: 400 i L; Alfusone solution: 6 g/L containing fluoride
0.6 mg/L; Temperature: 60°C; RC: 10 m; Flow rate: 0.51
mL/min

6 XEAADEE

FRITA TR UL ANV T A, %m@%ﬁ/
B A7 SW 7T A1 A U ERIR(0.4 mg/L) & AW TE
BAEICHE - THE L, 7 LARWEEOREE & s L
TEUMUEZRDTZ, T R U AL A TMF LTz 5. 50
mg/L OIFFTHITE A EFRER S BIEEITIFIE 100% T
bole, ¥ TRV TAALF L S0mgL, N T LA T
10 mg/L OHAFTIE, EIERTRORMEL 90% & o7z,

20

FR(ID)A A > OFBIIKRE <, 90% DEIER G B AL DR
FEi 0.5 mg/L TH o7z,

+=
(==

RYZRZRUTD FIA VAT AHFFE LWSEETH S
AU % B & 72 0 I EERIRRTRIC & 2 WIE S 2 et
L7zAER, 0.6 mg/L O 7 oAthA F o BRMLI=T V7
o U R VIR, 02 mgL LA ORBEMEETH
BREBIZEMRTHY ., 0.008 mgL FTHERAIETE
L2 Ebhrol,

4.

Xk

[1] JEAGT B - BRI HEERS DKEEED R

1 D REEEEE p. 37-38) (2003).

[2] A4« AGEAKE ZEME (2003).

[3] BREEA H/RES 59 Bl 1 BRETIEHE (1971).

[4] KEGEYIEE (1970).

[5] BREEESRES 46 SR THEDOBRETILME (1991).
[6]JISK 0102 I T3kkaRER 71k 34.1) (2008).

[7] BRBEA &SN 59 515 6 (1971).

[8] J. Slanina, W. A. Lingerak, F. Bakker : Anal. Chim. Acta,
117, 91-98 (1980).

[9] F. J. Holler, C. GEnke, S. R. Crouch : 4Anal. Chim. Acta,
117, 99-113 (1980).

[10] )15, FuHELA T : J. Flow Injection Anal., 2,
(1985).

[11] H. Wada, H. Mori, G. Nakagawa : Anal. Chim. Acta, 172,
297-302 (1985).

[12] B8, BB J Flow Injection Anal,
Supplement 72 (2000).

[13] M. E. Leon-Gonzalenz, M. J. Santos-Delgado, L. M.
Polo-Dienz: Anal. Chim. Acta, 219, 329-333 (1989).
[14] 7aRd ¥, PeSFHRE, REA L, KA
PR o AARMEKTSEE, 48, 10-14 (1994).
[15] BF ORERR, LKA, IR %
31, 46-49 (2004).

[16] TF FUHERR, FUKEA, ARPEE, LR
¥, 56, 939-943 (2007).

[17] K. Shimada, T. Shimoda, H. Kokusen, S. Nakano : Talanta,
66, 80-85 (2005).

[18] JIS K 0170-6 [HEdV/HTIEIC K 2 KE R ERIE-5F 6 6.5
S>FELE) (2011).

15-27

16,

R

: BRBE L HE N,

It ok

=

(B At
(32

201244 H10H)
201244 H26H)



