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This work aimed to investigate the electrochemical quantification of
phosphorus using a nano-amorphous composite material comprising ruthenium dioxide and ditantalum
pentoxide to develop a new ion sensing method. The results indicated it was possible to detect
hydrogen phosphate i1ons using this material, the reaction was an irreversible oxidation with
two-electron transfer, and the detection characteristics of the nano-amorphous composite material
depended on the metal ratio of Ru and Ta and thermal decomposition temperature, for which the
optimized conditions to show the highest detection sensitivity was clarified. It was also found that

the quantification of phosphorus was possible in 10 sec and in a wide concentration range of 4
orders_of magnitude, and this method was also applicable to the quantification of hydrogen phosphate
ions in artificial river water.



X C—19. F—19—1, Z2—19 (58)

1. WFZEBRME S PO &

UV DOERITEREE - 38 - &5 - BER EOEIAWST THE L S, (L2 0EO—>ThHh
LRV T T T N—ETITOR TN D, 2O, U UBA A4 v L RIKIC K 23863 E I
RAENBHR, X0 )2 @ CRgE 72 o OB S RO b TE 1z, —J . RIFEMR
RETGBEBRREZBSM L CHEONDL T ) TELT 7 ARy MR KRS D
il 23 AR L K R OFRALIZIEF I @ OB 2 R 2 2 R L, ZhafhoA 410z
LEMTLOIZEEZEM L, TOFT, KEERFTOV > O—EETH D U VEEKEA B,
RuOsz F R % 3 S ET2 T EN 7 7 A Taz0s 8 THEAL S L D il EClgfb S, ZOR{LE
TR EE T 52 L P2 R LT\, LvL., ZORERIGD A 51 =X L, filblitfg
D 7RO . BUEBREE K 72 & & WIS ATHENEIZH &M e > TWe o T2,

2. MIEOHB

ARAFGE CTIIARMIEAEE T L DMB O1ER G 1T RuO: F /R & 7TE/NLT 7 A Tas0s D=2
VIRY y MIEE AR L. T EBESX(ILFENR T COTE E VD MIZFERLOMZEN R S
KZIZHONT, 728 Ru02-Taz0s 2> 7R Y v MEHZRWT U VERKFEA A OFRLNEZ 5
DO (IEAT=AL), @OV U EKRFEA A OFAGIZHT 5 3 Ry MR R 22 #L AR
TEEEIZT > (MBI O RHE) @ EDSBFEDOED X H ) v OERITISATE 55 (b JHATReM:)
ZHALMNITAZEAARE LT,

3. WMo HE

WD) F I TEALT 7 AR Yy MEIOE R L AR - H53E O 04T

RuCls KFn#y & TaCls kFaM a7 % 7 —v (HCl &) \ZIEfiE U7 i BRATATR & B viis & s
EATSTTZ T 4 A7 OREICEA LIzO 6, ERUF CEUEE L=, ZO%Am & B % 7 0]
BRESDIELCF XL BT ) TEALT 7 ARy MBS 2 5B A2k LT, =
DR, fREIE L Ru & Ta QR ESCBLENEE 228 2 CTHR LTz, 155 7=t o4 B Rk
[T RV X — G X BT E T, S X AREPTEE TN LT,

(2) BUIG A T = & I DT

FISA D= ANEH A7V v 7R A U —(CV)TRIGO A« RAfwitEe ) U EEKkFEA
v OFERALBHIAENL ., JEBIRA B 2 R~ Bk E2REL, /=~ /UL ARILHE A R Y —
(NP 7L 2R L Z A U —(DPV) % FW THECBHEAL D & (b8 o il o b &3
SRR T W EARE LT S B DT 21T > 72, EIIME 2B L= F 2 5 4 A7
ZERME LT, 2MMIC KClf3fno Ag/AgCl R, *HRIC A4t A L, 50 mmol/L KC1
Wik ZRARBE LT, ZHICHTERED Y VEEKE—F MY 74 (NagHPOL) #N % 7= BRiR
% 30 COIEIRM I AN CEr I dRRECEH L 7=,

(3) B AR & I AT RENE D Rt

U UFRAKFEA F o ORI E 2 TR LT=F % T ¢ A 7 Ze (Al P AR d e 8 | 2 2
L. 2NE/EfAMRE LT KCli3fno Ag/AgCl Bk & HEE N E NS, RIS 272 3
TR L THE L, BT 1200rpm & L7z, U UK EA F o ObERIZ. 70/ 7
v A MY =2 K ERIC —EDBA 2 L7 BEOMMEBR 2 ME L, FrE R <Y
VT LTl E AV, RBRIB I AR ISR 2 O T NasHPOs 22 728 D & | il
BREEAKICHE A4 OFRE T NaeHPO4s 2 I 2. 72 6 D & V7o, BB BEA I E PRI E b
a2 A A F e DR A SR L K AKIZ T oAb U s e Y oA R H Y A
AL VU LEERBM LT, £ a7 At A 4 RBEN F = 7.9x10% mmol/L, Cl' =
0.15 mmol/L, Br = 6.3x10* mmol/L. I = 1.7x105°mmol/LL £ 722 X 9 L7=. F7=. RERK
DU UERKFEA T DIEED 0.0010~10 mmol/L & 725 X 5 IZFHL L=,

4. WFIEECR

(1) fib g oo VERIS: & E Rk - A

FH T 4 AT FIZER LTz RuO2-Ta0s 2 ARy > MBI oEEIX, Ru & Ta O &
BRI 2L L=, T/ TEA T 7 ARy MRS 54 5 BULETIREE 260°C T,
XAREPRIZIT T Z > DRI Z — 2 OB DB, RuO2=X° Taz0s Offh (2 k75 [alffi 3 & —
VIR o, ot EOFH A SEM TEE LR, K1 (@R L X o IcFKHEIT
SEHRE S E T Ty I BRI T W, TOEHRE S E I OICHER L TEIERT S L.
10nm XIXZFVLL T DO RuO BN LIZIREETH D Z L3l o 7=, T70b b, FHEIL T £



VT 7 AD Ta0s FAIZ RuOs2 -/ K+ S REETH -T2, ZDX SRS/ TELT 7
ZaRYy ML 260°CTHIVIERU D 80mol% > 5 30mol% D VWAL TRIZR S iz, — .
A UAHLAR C & BVLEEE &2 500°CI2T 5 &, il oFRimiE X 1 (IR Lz & 95 72umAd— 4 —
FCHREEAKE L7z RuOz &I H# L RuO: BL VT Z /775%&53%’7 fotT%LTZb
277, Taz0s5 1T ZF N H F TIEEFE ok

EWIEMEL . B ISITR T
HETEHE D Ao e niz e,
RuO2-Tas0s = >R MTET
& Z AU OTEMEAIE RuO2 TH
5, RuO2-TasOsF/ 7ENLT 7 &
IRy MBS B DRI
TOESETIL, kDR 72 5 fih e o9

BEzRRLITF 52 T 4 AT % I1RMhﬁm%%ﬁE(m1%HM%)®%ﬁ%%

YERL L CRFZEIC W 2, HULEIREE - (2)260°C, (b)500°C
(2) }iﬁ:\)‘ jj :XA 1 Sm\'//s

Ru=50mol%. EVLFEFE 260°C T & /- il % ®

Wiz CV OFER, AR TIX 1V 1S OEEFERELE T
B D, NasHPO4 % 2 72 3B/ TlX 0.7V ) & B
FRAERE TCOENM CRILERIBIEZE SN (K2), =
Y VKB A A DL TH Y . NPV OFERTIEXN
2 LRIERIC OWAV CIEHBR SRR M BLEL S, 72 NPV
1% 0.8~0.9V |2 7 EBRPBE SN, &5, NPV
$u&ﬁm®%M THOWT, BbiR &z *W®M$%
ka1 1:2, 2: 1 CTIRELZEREE OB
&%m&@%%%%ﬁbkﬁ%\1:1@%@@&@%
BRAEHT- 2 &2, HPO2 Ok T4 U A lRbik . ‘ ‘
EDLFEREA L 1 ThDHZ L, ZOEAEOBEE T E/VvsAg/ AgCl
Z?EI:EEJSODEE vpa bk bnas crISETH M2 RuOrTax0s (Ru=50 mol%) 0
2L LIEICIFIE—% LI R SR LMo cv@anwume(wﬁu
77 2D X f&?ﬁ%‘%& EHiZ, RuOeTa0s 2 Ry v b 1200 ' " Ru— 80 mol%, 260°C
PR RIS L7 HPO2™ ORI A8 2 B8 "’
DETHY | MESNDI UG E L TIRRERE LT,
HPO.> + H:O — HPOs2 + 2H* + 2¢- (1)

-2

i/ mA cm

1.2

BB Fe AL,

RuO2-Taz05 = >R v MTEORAR & BULERIREE & |
EBNMNTY VERAKFA A v AL LB O b E G E S, =
ORRETS, U UERKEA A BEIC L CELER =
BEAZ T Ty b UIRER, RO REEEPE T e plBIfR 2
iz, £ 2T, TOME 2RI & LT, MRk
R & OBRA MG L. BHUEEE O 520> B PR O i 400+ e e Iy "
bE4T o7z, ZOFBS, AW T, BEEREKIC Ciypo, / mmol L™
NasHPO4 % i 2 72 388K & FH D KR O Y o5 & 3 RuO:2-Ta205 (Ru=80 mol%)
(X9 DS FTREMEDOMR b &0 TIT o 7o, X 31Tkt TOKRBRE. 7 EAE, &
JREE &Y VKR FEA A RE & ORISR AR Lz, R MR R B K.

FE1E 10-2~10-1 mol/L AL D HEEE I LR TRE < 7o

7273, 10-3~10mmol/L D JA Wi TERANFIRE T ¥ | I DBHEEREE/K T O M & E D
Amfym%4ﬁyéai@w%K%&H&E#%@%w@&@oko:®:k#%RMh
TazOs 2Ry "MEHZ LBV VKB A A ORI WIIKIZEEND a7 oAb A 4
VDRI E AN EZIT RN ERRE I, if_\Ru FAAE D BB >\ TlL, Ru 2 80mo%
L0 50mol%DiE ) NHHEEITE L R o= 2 LD, fENEZ A3 % RuOs OEIS THH
JEENHEMICIRE DD TR, BED L HIZ Ru OEIENNEL, Ta0s FAFICH SN D
RuOe DRIED/NS L 725 Z ETHRHBENEG LS 2o TS I ERHLMNIR-T, 2O &EiX
Rﬂhiﬁ@%ﬁ%%éﬁbfﬁﬁmuy@m%4ﬁ/®#ﬁmf%@ﬁbt& A, B ERE
X RuOe O /R F#RIZIG Uz IO R A I itl:fﬂ?‘én‘k%# BonfzZ b b EEN
72o I BT, ABFETIXERMBHOREFIZOWTHMRFT L, BV 7Y o JE# % 10 B %
THL L THRHEESCTEBRERA~OREN 2N E LI LT,

Ubkokoiz ZIKEV‘U L 5T RuOsTas0s -/ TENL T 7 AL RYy "FEHZ LD U D
%ﬁm%MEE# T%D\%@%K%ﬁﬁﬁﬂ@ﬁﬁkﬁﬂ%#ﬁ%E#Kﬁokoik\
%@#ﬁﬁﬁiloﬁfhw 4 M R SRR EEERPHIZE A FTE L IR oo e 7
b A Ao DEBEEZ TN L fﬁﬂm%ib@&#é%bﬁ‘%m@T EMEA B 52N
TAHIENTET,

k/A cmmol”
o0
(=3
=1




1 1 0 0

Masatsugu Morimitsu , Chinami lketani, Takami Tsukuma, Kenji Kawaguchi -

Electrochemical Analysis of Hydrogen Phosphate lon Oxidation on Nano/Amorphous Composite Oxide 2019
by RDE Method

The 13th Asian Conference on Chemical Sensors 2019 -

DOl

5 0 4

M. Morimtisu, A. Sakamoto

Effects of Nano Particles of Ruthenium Oxide-based Hybrid Catalyst on Sensitivity to Hydrogen Phosphate lons in
Environmental Water

The Water and Environment Technology Conference 2021

2021

Ru02

144

2021

Masatsugu Morimitsu, Takami Tskuma, Yukari Shigeta, Kenji Kawaguchi

Mechanism and Sensitivity of Electrochemical Quantification of Hydrogen Phosphate lons in Environmental Water

Water and Environment Technology Conference (WET) 2019

2019




Takami Tsukuma,, Yukari Shigeta, Ai Honda,, Kenji Kawaguchi, Masatsugu Morimitsu

Functional Nano/Amorphous Hybrid Material of Ruthenium and Tantalum Oxides for Novel lon Sensing

2019 International Conference on Advanced Materials Science and Engineering,

2019

Masatsugu Morimitsu , Chinami lketani, Takami Tsukuma, Kenji Kawaguchi

Electrochemical Analysis of Hydrogen Phosphate lon Oxidation on Nano/Amorphous Composite Oxide by RDE Method

The 13th Asian Conference on Chemical Sensors

2019




