&M At 1

[RERX]
Ta—A4 vV a Bl BERHIRBROEY) Vo' F) VT

B AhER
IZUN ST RATIIRE $ne2t PX:2

Monitoring of Total Phosphorus in Koto River by Flow Injection Analysis
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Abstract

Phosphorus is an essential nutrient for phytoplankton and hence plays an important role in the food chain as
the primary production. However, when there is an excessive amount of phosphorus in natural water, it can
promote eutrophication. Therefore, it is extremely important to monitor the amount of phosphorus in natural
water. In present study, we determined total phosphorus in the Koto river using flow injection analysis (FIA).
The proposed flow system can analyze phosphorus simply, rapidly, and sensitively. The limit of quantification
calculated on 10 ¢ was 3 ug L. The analytical time and the amounts of waste were reduced to one-seventh
and one-ninth, respectively, compared with the Japanese industrial Standard method (JIS K 0102). The
concentration of total phosphorus at the down-stream river area was higher than that at the mid-stream river

area.

KEY WORDS: Total phosphorus, Flow injection analysis, Koto river, Spectrophotometry, Molybdenum blue
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U VA R (P-PO2” =1000 mg L) &
FOEMSE TR Y D KEHY 74 1098 g 12Kk%E
Mz 250 mL \CERL, ZOBREETAR LD
MR A WA V72, S EEIE DU T o FIE <R
L7z, ADBRMISETEMEE) 77 VERAT Y EZ T A
AR 137 ¢ RO AR [(H)-FZ Vb5 ] =7~
FEY () B=AY 7 A=KMPER 8 mM) 25
mL, #EWEEE 17 mL %7Kk 200 mL (2L, 250 mL
WAL (A A). 7AINVE VBRI L (+) -
TAINVEVBE075 g & FFYVEREESF MY 7 4 025
g %7K 250 mL \Z# L7z (AW B). I A LA
B #%mRA Lol dmin s L. AekE
WORREATH 72D DRIEL LTV F Y e/
Va1 g 2AKIZEL, 25mL ICERL-DO%
Hw 7z,

22H9>FULY

R A0 Mo EEEE (km)
LWVEHIE 28.6
(IR 27.0
LLODHE 26.7
HDFHIE 227
12 {3 17.7
ZRHE 16.1
HHFE 10.1
RIEHE 7.5
HFOERE 4.2
=I5 2.6
EEXIE 2.0
A0 0

Fig. 1 Sampling site and distance from sea at each site.

ALK ORIUL, IERFET O RIT, EICHE
DHBHRA Y NTERI L. K, K)zFL >
DEFEHTH 100 mL FRILL, No2 DAMKIZL D AL
2bo0EMW K 15mL 27 70 YRR R
TrZIY, AV Y TERRR A ) 7 AV 3 mL &N
A, BRLTRAELL. 4t 120012 LB
A, 30 RN R % 4T o 72, RS2 B L,
ek, EEAK 10mL 2D, 25 mL IZEA L
bDEFHTIHEL 72
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Fig. 2 Flow injection system for determination of
phosphorus

C: carrier solution, R: reagent solution, P: pump, S:
sample solution, T: thermostatic chamber, RC: reaction
coil, D:detector, BC: back pressure coil, W: waste.

T hosaA v RC (W 05mm, £ 3m)
THRIBZE T o 72, WBICFIICERE L2 EERN D
WX D, 830 nm 2B B EHEEEKOWLIGE 2 HlE L
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3. 1. 1 REDRES

Fig. 3 127 80— Y A7 A DT OWTHE L7c#E
RERT. fEIE 04~20 mL min~! ¥ TEILEH,
Y VigEE 01 mg L7, EEARE 60 C, HEAEHMA
400 uL OFMTHE Z1To 72, TORER, HHHDs
0.4~1.2 mL min~" O FEEHE CIZWEE X 0.001
BERVD OO, Mt L7z il g L 20
FEOREREVIRONEZ o7 ZhED, Bn
WOLEER o, oM A ZE L, 1.2 mL min~!
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Fig. 3 Effect of flow rate
P-PO#7: 0.1 mg L', thermostatic chamber: 60 °C,
sample volume: 400 pL.
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Fig. 4 Effect of sample volume
P-PO4#: 0.1 mg L !, thermostatic chamber: 60 °C,
flow rate: 1.2 mL min ™'

O 600 ul % ¥ — 2122 DBIZWICEEDIRAT 5 5 5H
Ehotz. PREMAREDS 75, 100 uL & A7 WHEIK T,
FrU T BRI o THRES N HENRE VD
RWIEEZ /R L, SEMAROBINE & b AR
BRI E N, WOt EA TR EEZONS. —T,
AEMERZY 600 uL MLETIZARREOBIINZAED +55 7%
FURKERI DM DN e b7z, WGP L7-d
DEEZONL. LIz2o THEAREMAE IR D BV
WESEREAS: 5 72 400 uL % 5@ L 72,

3. 1. 3 RIStERE D%

Fig. 5 (27 0 — ¥ X5 A OEEMRE 12D W TG
L 7o R 2 R g, AR %2 40~90C ¥ T ks &
U Vi 01 mg L7t w12 mL min~?!, AR
R 400 uL DEMTHET 21T o 72, ZOfER
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Fig. 5 Effect of temperature for the thermostatic
chamber

P-PO,: 0.1 mg L ™!, flow rate: 1.2 mL min~!, sample
volume: 400 pL.

f
k

e | |
] |
b d || 1 |
<L It
2 NI E
: TRy
(O O | O O
N l| (I Iii
d._,_.,.-JLh"b.__,JI Iiw'-"l L’_J'M‘,ILK. Lol

—_——

10 min

Fig. 6 Typical flow signals for determination of
phosphorus

P-PO4* (mg L 1):a,0;b0.02; ¢, 0.04; d, 0.06; e, 0.08;
f, 0.1, sample volume: 75 pL.
E IR R BE O BE IS AR OB EE S 3 L 7225, 60 C
D ETREBIGENIZIE—EE B ol TOMELD,
TEIRAEIREE 1% 60 C & iRl BE & L7z,

3.1.470-9F0
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WETHDHLIERZRLTVADS.

3. 1.5 FIA &E/Ny FEDEEE

Table 1 1 FIA IZX B2 ARFEEERELE LT JISK
0102 DREEE DK ZRT. X AREE, K
BHEADPS M ET 3 40 TIT 2, 1 RERIC 20 0B
GHTRETH 5.

Table 1 Comparison of features for total phosphorus
analysis with the proposed method (FIA) and the
conventional method (batch)

Limit of Waste
quantification  volume
/ug L /mL

Analytical
method

Analytical Precision
time/min 1%

Proposed
method 3 1.6 3 3
(FIA)

Conventional
method? >20 2-10 100 >27
(batch)

a) JISK 0102.

T, MODBELKEED 16 % ERUYTHL. 707
B WE L2 OBEERED 10 25250 Vig
FENSHEM L@ TRIE 3ug L & @IEESHTA
WHETH 5.

3.2 ERIIDEY > DR
KYATLA=2HWT, ERNOEY VEL 5L
ToAER % Fig 7 1KY, 22 TRIME D S O A
286 km 5 [WEEME] 55 161 km TH5H [ R
RG] T CRMEICPIE, 101 km o [HEESAE]
225 [ F T2 Fisi s, s 5 o RN,
) YOREERRT. SN B Aoy ik
JEE4a) o T AR EMETH S 20 ug L FEEE
Tholz. —K, MHA2S 42km © [MMoOHAE] DL
BED T Cld ) Y iEREEIE 40 ug Lt PLE G
EOIZOoN, BEEHML Tz, Zddh i
ERREPA %L, 2P ABHRD Y ¥ 034 7w
72 THDHEMBIND. —T, TR TIXEEOH
IMZPE WA RENEIML b0 EEZ 6N,

3.3 #E5R

RIF7ETIE FIA % v, ERIOEY) 05 %
To7z. TORE, &V VigER, ERIohmiEET
320 ug L BETH 728, Fii Tl 40~70 u
gL' EEWEEZIRL 7.
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Fig. 7 Analytical results for total phosphorus in the
Koto river by FIA
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