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7H A=

o] ¥+ 2010 AMFeo =z walE ISO 10678, Fine ceramics(advanced ceramics, advanced
technical ceramics)— Determination of photocatalytic activity of surfaces in an agueous medium by
degradation of methylene blueEs 7|x = 7|4 U§ 2 t&=AxTe 78S HAsHA i 24
gk Ak ol th
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(2017 &tel)
ool M2t A —ZHo|M e HEH =F
Ho| ZEu) A AlEH
Fine ceramics(advanced ceramics, advanced technical ceramics)—

Determination of photocatalytic activity of surface in an aqueous
medium by degradation of methylene blue

1 =g
of HFe AF AN EASe] FgololA vPd BFMB) REE ol gste] wwel Y]
FHe AW P A9H 24 A EW FEu Bl WE §ERVBAL False A

of AgHpEe mYEAe BEu) 47148 $Ue W o 483 5 9

o A SelA el o A, 1A B Be ela gEvlel @ FF 54 A
I

o
Kl
J|m
ol
o
R
fol
o
o,
P
rlo
=3
)
r o
o,
o
o
o2
%
ofd
AP
=2
o
ot
oX,
2k
o,
N
=2
rlr
ox,
i
e
)
N
N
%0,
o

of xelA AHgelt FE gols Aot Thew arh

21
&0 €M EAM (specific photocatalytic activity), Pys
FslsbA wskel =4

HZ 54 350 FHEE mol/m’h= vebdid

2.2

X 8 (photonic efficiency), {us

e =55 @A77 GAF Fake] dEAe] 54
HIZ 1 FAEE2 JAF =k oig Es= 2734
Bl 2 shute] Fabs da 1248 g dthal 7HA gt
23

AlE &9 (test solution)
g FEn S-S SAHE] flste] At 84 HEd 7 &
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g
s

{ &% (measuring solution)

1o Mk
L ofd 02

2.5
7ACIMY 2% (conditioning solution)
FHo FEu] FHE =A37] Aol AlH mH o

784 MdA BE g

i)
&

N olgetel EFEZ 437 Aste] At WG 2] 10% olFH AR

1 BTE vle FHA] Aol ALgshe

3 7|% ¥ che
of 7ol AlEEHE 7E 2 949 E v 2u
E1-7|5 & e
Y 3 7l & =
Z2+3 4= (Planck's constant, h = 6.626 x 107>* Js) h Js
o} B 7F=% $(Avogadro number, Nx = 6.022 x 10%° 1/mol) N 1/mol
At &2 2 (Relative molar mass) M g/mol
£ & %755 (Molar extinction coefficient) € m%mol
Al ZH(Time) t h
=74 AZHTime of measurement) tm h
&%= (Concentration) c mol/L
&% = (Absorbance) A, unitless
7 o](Length) d cm
Algl 8o B3] (Volume of test solution) % L
WA} W 9] (Irradiated area) A m?
3} (Wavelength) A m
AFe] A 7} = (UV-radiation intensity) E W/m?
[ Edt ,
Hat 2] A 7} (Average UV-radiation intensity) E, = ; W/m
. . AA)\V 2
H] -3l 4= (Specific degradation rate) = AtedA mol/(m“h)
2] Aol ¢ H]Ea] £ (Specific degradation rate with UV _AAY )
- i = A mol/(m“h)
radiation) Ated
Ape] A glo] m]E&l 2= (Specific degradation rate without UV _ AA) garlV )
o dark =, mol/(m~h)
radiation) AtedA
H|34Z=nj 24 (Specific photoactivity) Pug = Raar— Rir mol/(m?h)
AmaXEaV
g2} 2k9) A 7} (Photonic UV-radiation intensity) Er = “heN. - 3600 mol/(mh)
A
Hat  FA ALA F(Average photonic  UV-radiation )
_ _ Epay mol/(m°h)
intensity)
332} &4 (Photonic efficiency) MB = g: x100 %
2
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4 Hz|

FE F lEd BEE o) AT AUGOoR GRe PR320 nm < A< 400 nm)7} 75 7]
ou} AeA 2 SlAE BEv) B W GFale] BaHT. AANE 2AdE EUF &
o ol RS Grel F& ANAIAGA-RY R FAHoE SR A FERonE 29

= ok
- [e] fud
Ae 2ASA e AF 898 A ol e AR udee AoHenny nad FA
d gL Agste] ZQath AF Avks AW Ewel nEe &= 9 #EE 54 AN

FE YA B AEREE )T EW GRE A FRAAL A8 G Yol @
9 A% S A% g0l e ol 2AAAs 29, FAADY, FeAxe A, Lo

T A APE A¥GE APH 34 AEE JAHAAE ’\}35}04 1AL AR EHE ZE &
7R Y T A AEE AS APH uAIHESA B ).

5.3 T2lE(glass pane)

ARy e AS de fEEA Ao 30(5.4)0] WA e AL FekA Sotok

gk},
5.4 X}2|MZ2l(UV-radiation light source)

320 nm ~400 nm(UV-A) ® 2] 3ol A frelst up2 ofe] Alg3tke] HolollA] SA3S w ko)A
7 %7} E=(10£0.5) W/m?®el HFALA)

5.5 XM ZTH(UV radiometer)

Aol gele] B4ol PR LS mAT A4 RS SHoHE wAH AA

Fsle] AF8E = 80 % oo &S Zk= H= Zol(optical length)”} 10 mm<l -2

A&k A3t o] 5.5 Y 5.6 7]71E AA ARl uhek g3
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el B85 FEd98 54 &9 2 AgMd §doz Agsith gl 55 4 tE HIHA
glol THTE AMEste] ofFg o] Bt RIgNS o] gste] AT AlF S8 Wdd &
FogA] 27| FIE(c)E (10£0.5) pmol/Lo|th. ATMY &N F(c)E (20£1) ymol/L7} H ==
ZAG g9 FHEA)E e A1)l wEl ALbe
A1 S G X O X ([ e e (1)
HIZ 1 54 4ol d=10mmollA A1 §do] tigh FFE F A ma=0.740]3L, AT £
et FFE S A= 1.48°] T}
H|D 2 UﬂE]E‘jiﬂ %;(C1GH1SC|N3S'3H20, M=2373.90 g/mol)li: %Ei*ﬂ lﬂ';g' 350 nm~450 nm /\]—O]P/]
S FREE /MY FE7F (1010.5) pmol/Ly) wWi"Eel EF Fgde] B F3AG(e) s

664 nm 3}l 4] 7 402.8 mmolo] (-3 [2] Fx).
8 Al®E M=}

AP L (100+1) mm*~(1 500+15) mm?* Abo]o] R4S Ze® A&t -4 Azpate] A
el AlAHeta g 2 AlF SAE Fadith 400 nm o)ste] S ThA = AejH EE AL
£3to] 10W/m? o] o] Ape)xd BIL(E)R 24417 ~T72A17F AL wrek O B9 AAE AREF
i Wgdl EF &9 4 (35+0.3) mL= gHrh

el

2 no o
5L e o

AEHE wve nAE AP AUdE Algsle 4
27] AR o2 FHAF 1 Fx). BE0) BAE A
Alg g ol 20mm~50mmE 3l AlE :

HZ WA (A)°] 1000mm*] 248E A 50mm Eol2 & Ag-oE A]F &4 = 50mL

7} &zt

=]
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YA
I
: —_—
1
/2
o
t, t, [ X
Y &% (absorbance)
X AlZk(time)
1 AYAS ZAHA & o T A 54 &9 FHLE-AIF =S4
2 AQAE ZAbeke W AHAAY S &N FFE-AIRE A
J8 1 — S3c-A2 34 286

A A e A ARG E A B fElEG3)e® Qi A AE S A3 wkeF A
d &N 19 A 139 F4 2)9] FRFE-ARE Fado] A fabsk Al AP HR(lE 5ol 3
g 19 13}t Abol) ARl A 2AE AFith A9)ad 391(5.4)E (10£0.5) Wim?*e] 3 =(E)
AT 4 glojof gt Alfete Tob MdEdl &5 8 w7t gdsl HES H29 2080}
WRRgeh fElg o ks AMuRy] B 4EF7IE Bol Yol ankith SAste B
F AR B Sk (2342) TE FAShAL, VST 2k SA AL o] e AY

) (664E5) nm= HrETh AlE SN2.3)( 3l 19 A 13 3 2)S
|

%

AY EE AY $oniE EHE 34 §924)S o8sto] S v FA A ot

A zARE] Aol o] e AR golo] shath AR o) FRE L 208 o] o=
=Agt) 29 d 2Abe] F AIZHS 3Azkelth el AlE ole] b gl Bad A7ke Z3)

314 eotof ik,
A9\ ZAHE S @ olF el AYS BAHTHIR 19 FA4 1)
=4 A% 2 Y 9 g B8 A5t /1S9

gheF S dlolE|(11.7F BEA Al o FR)2ZHE & Hh FA E8(Gus)°] 0.10 %R T F HS-

= A Fdsy, oluls M-S (2.540.13) Wim?e] Z(E)E AL o] Fe] dHlolE o]
=2 A Ameld de gEu & HEdAESS el A9odE A9 A= (2.5+
0.13) Wim?oll A & 75 A3 waAjo] 7123t (10+0.5) Wim*e] A= (E)= ZAbste] =43 o)
olH ZYE] T8 A F8(Gue)o] 0.10 %HETF Z AFE AP B 7]2F T},

=]
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11 ALt

11.1 gk Atgt

Ao HolHE Hesty] flate] dE Eo a8 19 7 t, Atolel o] &3
TS o]ttt a8 B 38 B.29] FX 9 A i S AlA()= Al
2 A 3 8 (minimum-mean-square method) .2 7A14FeE 5= it} &247 olat Al
3

A Aol dlole] Ao 47t 9l

11.2 H| 23l % T(specific degradation rate, R)

] -3

Ab

(R T A@)el whe Ak,

11.3 &KX} X}l ZH=(photonic UV-radiation intensity, Ep)

FA A2l AE(Ep)= the A(3)F ol AR ARl A=(E)ell 7] Z&sko] AR

ﬂ'max

E =
* 7 hcN,

3 600 ﬂ'maxE X 30 074 ........................................................................... (3)

11.4 Y3 XM ZHT(Average UV-radiation intensity, E,,)

o
ey
>

o AE(EL)E T A@)l mhel Alaka.

11.5 T X} XM ZHT (Average photonic UV-radiation intensity, Ep )

B A A BE(Era)s U A(B)9F ol Ht AR B (Bl 2 5E AR

ﬂ'ma);\faV % 3 600 — ﬂ'maanV X 30 074 ................................................................... (5)

CIN

EP,av =

11.6 H|ZZ0 &M (Specific photoactivity, Pyg)

MG S 24 (Pue)e tHe A(6)) wheh Alatae,
PMB: Rirr_ Rdark ..................................................................................................... (6)

11.7 X} &£&(Photonic efficiency, {ys)

P B GRS e A0 e AN
PMB .....................................................................................................
Cm = E x100 (7)

P
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12 MU X (precision)

12.1 EF5M(repeatability)

AT PHoR FAH ARE 2L ADAN @ AUAT} gL AQEAEANE AHgste] vja
Fe Azte] sl 4 Agel T ZAwe] Auld A2 UehE, wEA @ARE 5%E =
selx) e,

471 A&7 He] HlaAE S B3 Jdgk dolH e £EM Col ).
12.2 A3 M (reproducibility)

) S ARE TE ABAT THE ARG AL 2
A% Aol T 54 kel AR A8 dehdv, AQY BARE 5% 23 gtk

AGA R 2 AR B ADE dolE: L5 Col 9l

Al BaAels v AFS 71AIske oF dit.

a) Q183 A8 ¥+, 5 9 KSLISO 10678:2012

b) A& 713 HH

c) Aol ek AAS dyAlgH A5, 24,
o] FH, (A8 B.A =& 38 B.2) A7), AEAY YA, A &9 Ry F]

d) Algd 2%

e) AH&3g Akl Fd

f) Ad F=A Axz3AF D EFY

g) A& Ax, AL BH(@E, 771)

h) B]g=m 24, Pus, Al A1E T TEAIFAA 47 ddE AR

) A &, Gus, A ART TEAFAA Y] A AHE R

j) ol ®ol EshE A eFe ool =3z}

k) o] dEolv FaEddgA Ak @2 2Zdgol e A A 2 239 T A 9

LIS A
o - -
o E]é _/,: O].‘:‘l: TZO }\lgz]o. ol =z x}-
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AW ANHE AHgste] theat 2

F-3(V)=0.03 L
1A Adre] W2(A)=10.75cm’
AFe] A 37 (A)=365 nm

Ras)el 4 Ale) F= 70)(d)=10mm

AE ATEE ty=00014 Al2Fste] (38 19] t;) A F29] 29 t,=80004 wHTHR 19] t,). ¥
-E—%H '}—JI:E( irr ]’ Rdark) H] J’}"J‘UH Eﬂ—}\—] PMB :LFL] %}X} —?‘3‘—% gMB% 121 116 :LE] 1170” [q":L]' 74]
AbE), o] FELS 1 v w9l .9k AY] Aol ZHE 3T t,=80% ©]%F<] A7t = W FEn)
4 Pyt FA &8 e AEHoR FAE7] WE t,>80% °o]FE 1H A etk AlY
A= b, =205 ~t,=80% Alo]] W|FZu] A3} FA FH] AMEHFOR ) v FEn] FA
© Pys=2.54x10" mol/m*h ©]i, H A & us=0.024 %o]th. o] oelA 3k to] B & RE]
Arte A= E A 2
a8 A1 — FO{A ool SHE dlo|e "It
tm tm Ai,irr Ai,dark E1 Eav EPy EP,av Rirr Rdark PMB gMB
min h 1 1 W/m? | mol/m?h | mol/m?h mol/m?h mol/m’h %
E., :(4)° | (3).(5)° (2 (2)° (6)° 7y
0 0.00 0.570 | 0.549 10 0.110
20 0.33 0.545 | 0.546 10 0.110 | 2.83x107° | 3.39x10°° | 2.49x107° | 0.023
40 0.67 0.512 | 0.540 10 0.110 | 3.73x10° | 6.79x10°° | 3.05x10° | 0.028
60 1.00 0.490 | 0.538 10 0.110 | 2.49x10° | 2.26x10°° | 2.26x10° | 0.021
80 1.33 0.461 0.530 10 0.110 | 3.28x107° | 9.05x107° | 2.37x10° | 0.022
100 1.67 0.450 | 0.520 10 0.110 |1.24 x10°| 1.13x10° | 1.13x10° | 0.001
120 2.00 0.426 | 0.517 10 0.110 | 2.71x10° | 3.39x10° | 2.37x10° | 0.022
140 2.33 0.406 | 0.511 10 0.110 | 2.26x10° | 6.79%107° | 1.58x10° | 0.014
160 2.67 0.385 | 0.507 10 0.110 | 2.37x107° | 4.52x10° | 1.92x107° | 0.018
180 3.00 0.365 | 0.500 10 0.110 | 2.26x10° | 7.92x10° | 1.47x10° | 0.013
a X ‘iﬂi
8
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[1 KS A ISO 57252, 54 Wi 2 34 Ay A3 (
=

of vk Aue 32 A4d 44

ot 4

[2] Scott Prahl, Oregon Medical Laser Center, http://omlc.ogi.edu/spectra/mb
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KS L ISO 10678:2010
sf A

o] a2 EAl FAF AR L oole} BrE AMES AHehs Ao® 550 dFE ofyth

1 MEel F A

O

Ao FIAYEFANAE el Men sl FEule] FgA mol gl EHe] Ykl B A
QL ME BT R @Yol FAH U4 Wk webd o EFe] AFS Bokel B
F(KS)e =AEF(1SO)F A7l AFdAl 2 A4, st o oA 2 2

of #9472 AFe] FA FAY Fuol dole wusuA s © AAe] AN Ak

off
F

2 MFe 7|2 dek

o] ¥+ 2010 AMFeo =z walE ISO 10678, Fine ceramics(advanced ceramics, advanced
technical ceramics)— Determination of photocatalytic activity of surfaces in an agueous medium by
degradation of methylene blueE 7]ZE 714 W 9 s AETe S WAsA @i A4
g At ETolth ol & dnks] FXIsH] flste] St AT &9 A o®m ghmAltel V) 9ol
AR AHGS Fdesirt. dF 99 2 o iFES vMgFgeEa & ¢ e 1d WHe vt
o Ao srieZ thgslets] oA ek Fskmoly B Fsr|sgoly] & Fxste] A
@49 = Sl G AE AFESEAIT

3 HE =y

Sk b 7)< Dol A= 2010 A1Fo®E 23E ISO 106783 H-33}3k KS L ISO 10678 E+<S
Zhdste] 201249 8% 7=l g A 84S flste] A skl

12
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Fine ceramics(advanced ceramics,
advanced technical ceramics)-
Determination of photocatalytic activity of
surfaces in an aqueous medium by
degradation of methylene blue

ICS 81.060.30

Korean Agency for Technology and Standards
http://www.kats.go.kr
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