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Plasmonic Energy Transformation in Room
Temperature Water Treatment of Armonium
Pollutions
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The spinning disk reactor and plasmonic photocatalytic reactions are very important research topics in the recent
years. The room-temperature ammonium oxidization was done by a home-made spinning disk reactor. The
processing efficiency was boosted with applying the catalyst of a platinum thin film and even further enhanced by
shinning with a wide-band light source. The energy transformation from light to plasmon and chemical energy was
observed.
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Plasmons on Pt — hot layer

— Plasmonic PC reaction
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TEERCERH e R S s T - HERERR
BEAE 1 s - AERBEHAESR 2om - BE
F5 0.5 mm HYJ B270 F:A (modified soda-lime glass,
Schott Duran, Germany) {E 5 it FEIR - iR
G Ry 150 rpm VRS BRATLE Sy 89 £ 1
mL/min © iz FR 2 5 HS RS S — {8 3 3 [ Mg i BE 1%
HEATEE - BXEBIGER 3 min DIERE:
TERR{AHEIR] -

A B R S L #8 /KA TR (2.3
mM, NH,CI, Mallinckrodt Baker Inc., USA) f&#E 5
A NH," 75 HA7KEW - TR NH, A& R R R
ZEBM AR IRE - B i o i SR K A
Bl - DR B L EYRTF R AT &/ MERR - Dlg+
EEEAGE o FFREARTECE A S S LERg N
BRigR(E - WD —fARRN IS S L AR R E R
A - IRE RIS RE D E—(LEYH
fEYL ] (LR-NH4-A, LR-NO2, and LR-NO3) ZH
it o GBI K 53T (Lambda-9000, Kyoritsu
Chemical-Check Lab., Corp., Japan) PURF & B0 M0k
HIESE (NH,) ~ BEIHERIR (NO, ) EHERIR (NO, ) %
Bt 2 IRRE - BRI AR /KA I e (B B B2
DL BRI phae R (B HIEAET (CyberScan pH2100,
Eutech Instruments) & - EEFERAIFE 1 -

EFAENEEEET > 30 min BY R HEE
% - EARHEREEERESD - BRRERR
RARHERIR - A fHRID OH™ fH pH HINE R
R 10 FF » YR HE E ARG B B R T (R A 52 K
N o RS R AR E MR B A NH, 7 OH /bR
JEFT TR E R L BER - AR R A% pH (H
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& 1. ¥/m pH {452 NH,” FHRLRE (mM),/ R&BE °C)/ && pH ZM#% - A: kB AT Y

B270 45 ; B : Bk 0 45 A E g B270 EAr 5 C: RRE - 2 A4EHE Snm Pt ¥ B270 X45 s D &
&0 B AAEHE 8 nm Pt KX B270 KR -

pH A B C D

6.5 2.47/23.42/6.45 2.40/27.88/6.41 2.30/22.85/6.53 2.34/29.15/6.49

9 1.97/23.62/7.73 1.96/27.72/7.68 1.99/23.00/7.86 1.78/28.75/7.84

10 1.15/23.10/8.72 1.08/27.95/8.56 1.21/23.10/8.83 0.86/28.45/8.48

11 0.80/23.05/9.54 0.67/27.72/9.52 0.81/22.65/9.59 0.39/28.93/9.39

12 0.81/22.95/11.53 0.61/28.10/11.53 0.79/22.12/11.63 0.41/28.55/11.52

BRIEFREST NH, WUEAL  BEAL - Pt ESMIIEHRSS
T - ARt R E®REIRAEFEEN B
— - RHBEREHHE T EEBRERRE RN
% GUEESBRAE A ERE - HHZH
TFF 5 B8 & G 5 v X R 2% BRL Y 3% [ B AR i I8 S
(810 1618 o A < (R e vt 3 BERIEH Y
S o DU HE Pt BB R E SRR R L E
fii o o ANEm SR R - [ DU EOIT (atomic layer
deposition, ALD)"”  $EHI7E B270 fEEAREAM L1y
Pt IR Ry 2% [l BB AR MR AR - WRF 2 TR KA
W NH, /L EE -

R TAR A EFOUE R S L BB AR
TEERCER A e R =S FE SR o T - HERAE R
BEIZ0E 1 AR o SEB) 2 SO M B S E Y
e R — B B A fmEDE N R R B - B R
E e PRI AU REIRE Ry 1 om o SEIRET @A 2 x 5
cm’ » AERHEFTHER —HFEHESE 12 cm >
JEE R 0.5 mm Y B270 24K (modified soda-lime
glass, Schott Duran, Germany) {F 5y Je#8 S FER - 55
5B Bar SERR _HIAERSME F IR TG U R T - 72
200 °C B THERL T 8 nm JEHY Pt HHE Pt AT
DA SR B AT S EERT AN - MR- RE SR
RREERRERE - DUEHETR(L Pt NH," E(LAT
THER - JeBER Z B FEBE Sy 150 rpm @ WHE 2 B
SEFLHEE 89 + 1 mL/min ° BE I 2 K e & —1F
3 [E R I SR R PG ATEER © 100 mL BRAVA TR
LRI TRy 30 4388 - X E BB al B R TR B
2 3 min FEEN < 1 EROLZHREBITSF 3 min
DA CRIBAERRAEFEIA]

AE B 2R ECR R M B LS4 KB (2.3
mM, NH,CI, Mallinckrodt Baker Inc., USA) f&##
HA NH," 753 7KETR - 1575 B VA W 78 5 0
[E[LhIE N H K E - 1L — RN InE &AL
TR R E B I - BEE RTR VAR Sk IS
WE DB b e HIER @A (LR-NH4-A, LR-
NO2, and LR-NO3) g H#itE » A6 5 FH BN K AT
(Lambda-9000, Kyoritsu Chemical-Check Lab., Corp.,
Japan) DURF BRI IGE I ESE (NH,) ~ SEAEERAR
(NO2") EHFHERIR (NO3™) BT IR - IR
IRV Bk (B B R 2 DA B AU TheE Rk i (e
HIZAET (CyberScan pH2100, Eutech Instruments) I
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HERFGIREUR - BN R - fEF
aIRH Pt BB HIAE N B A K NH, ™ B
ZF Q132 o KT Ry R] DA RIS Mg Il 28 0
HORE - K& Rk NH,” BH AR o [HEHR
KRR BRSNS - AILHEZRBInE
fR - (2 E Pt EEFELERF - Pt Z RTINS

k2. FRCERAT R B E BRIRFATAZ NH, R
Ea {%(17) o

Power /B270/Pt(8 nm) /B270
(W/m?) (mM) (mM)
720 0.622 0.701
1109 0.611 0.666
1380 0.547 0.700
1574 0.398 0.641
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HEarh A Pt ZORSEIE(E R B - Tk
HNH," EEOUME L2 H - fFEFE0%E Pt
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ZH)7KH NH,” RS - NTEOERSE DR
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RINAGEA L E R R EA T - HEEH AT
TREY NH, " R A PR R AN IR R e i 7 2

A] DARHREH R AL - JRE AR RGN T il
gL E8 LSk ER AR NH,” - H NH,” B
G ENNET EEHCR B RRAF -

RINA NaOH Z/KEW » H AR IRE T
BILLFAERIEZE IR 24 °C W0 Tk 5.15 °C (B
Pt) B 3.88 °C ({ Pt) - W& IRE AR 1.27 °C » 1
LA EOR 2 R SREE R B R I R — (B [E E(E - I
LA « Fd T HEETE A NG R R ER
1t :

Aq=AT,(Y m;iCp_;)=(mpCp_p)ATr
J

FERE B AGR  BE - TR (NET Pt HIRZ
SRS 1 Z (RIS SR W SO A A E R {0 L0 P S
551 °C - ZEFMDE A 1.5 mL £ RN ESE 8
nm Pt SR SER [ - AIERAF R RS 2 R R
£ 176 °C » @R — SRS Pt BIRE L 2
TEIRRE - RS ERE NH,” 2 EALAE Pt I 1E
T ZEERERE AR -

FLAMERIBE MR E R+ - STE YRR
BR 12 WA - oI IR BUR B IRETEIZ A Pt
EERIEERE - AR R ST R 0.6 °C -
JREIE OH ZEiR) NH," E/bKER RS E - 5
FITAE B RERIENEE Aq,,,. 755 —2.386 kJ/mol °

BEAk - FEH Pt B R AR AR NH,
br b > &LIRE Pt MIEAEERERE S o M
—HEHE - RAERZE - RN FREKE
PR BN TEFTREEIAS pH (ERy 11 B2 12 [FF - \IEL
B AR BN FE TR 1.992 KI/mol B2 1.058 KJ/
mol ZFERAER - Pt MEEIROL & A 4 RE BRI
B - MERAER 28 E G 2R ER K
FER 2 AL -

BRI » ARG SO B R G R AT LAKDE - AMIDE

% 3.

Test solution (water) Pt Glass

Tt RMFELRSRATH

# Z pkt i Ahow 19 o Weight (m;, g)

364 (beaker)

=3
100 77610 +33 (reaction disk)

Specific heat
capacity (J/g °C)

4.18 0.13 0.84
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Plasmonic PC endothermic Endothermic reaction * 4.
Initial pH reaction Agppe—Aq | ACEFER IR R & E IR
ATI qupc ATZ Aq R@iﬁ%%%’f?fﬁﬁ-(m) °
°0) (kJ/mol) (°O) (KJ/mol)
11 -0.22 —0.874 -0.45 —2.865 1.992
12 —0.60 —2.386 —0.55 —3.444 1.058
fR5T Pt .2 NH,” Sk Hpg 2 nafe n] 2 EEL

DA 7 b {18 s B EE AT

SMINE — Pt SERR RIS IAIFE 5
Pt $EERIALZ RIAEEE — S(b NH, Z(LEaEfiE
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JE AT TR EAYLERRE - JEBOES T e R s B
AEBE R (B H AR - (RFEREEL
DREFETKZINEE » B E L #k s - AHBEMTE
AP R E R LR N E L B RER
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