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Reduction for the Formation of Urinal’s Scales by Ceramics Having Ag-Doped Glaze
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The resistance of Ag-doped antibacterial ceramics for the scales sticking to urinals was investigated. The
scales sampled from actual urinal mainly consisted of hydroxyapatite. Similar hydroxyapatite was formed ex-
perimentally by using the urease medimm containing Ca. The hydroxyapatite was precipitated from the
medium with an increasing in pH. The urease medium containing Ca having microorganisms, which were
sampled from an actual urinal, was dropped on an Ag-doped antibacterial ceramic, an ordinary ceramic, and
a polystyrene petri dish, and then cultured at room temperature. Although viable count in the medium on the
ordinary ceramic and polystyrene petri dish increased after cultivating for 23d, viable count in the medium
on the antibacterial ceramic decreased. The pH of the medium on the ordinary ceramic and the polystyrene
petri dish increased and precipitation of hydroxyapatite was observed. In the case of the antibacterial
ceramic, the pH did not change and precipitation was not observed. In addition the antibacterial ceramic sup-
pressed the generation of NH; gas as compared with the others. The result give a possibility that an-

tibacterial ceramics can reduced the scales of actual urinals.
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Table 1. Composition and pH of Urine of Adults, the Urease
Medium and Our Medium (Urease Medium Containing Ca Ions)

Urine of adult Urease Urease medium

(mL or g /24h) medium(g/l) containing Ca jons (g/L)
amount of urine 600~1600 mL - -
CO(NHz)2 15~30¢g 30 30
NHq¢ 03~12¢g — -
NaCl 10~15¢g 5 -
K 2~25¢g 2.6 2.6
Na 4~8¢g 1.0 1.0
Ca 0.1~0.3¢g - 0.3
Mg 0.06~02¢g - -
P 0.5~2.0¢g 2.7 2.7
peptone - 2 0.2
pH 4.8~75 6.2 4.8

pH #8IE L, 23d #OWMHHOBERU XRD IZ & 5 M1
DRELIT- 7. F/23dBDT I AF v 7V v — VDR
HEERTFTHBml VIV VIIVIL, TV/EZTE
EramEs: (TAFy 78, 7VEZ73L) CHEELL.
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12%CHY, REDEIIKBT 2L P THHEELLN

Fig. 1. ((a),(b)) SEM and ((c),(d)) EPMA photographs of
cross section of the ((a),(c)) Ag-doped and ((b),(d)) conven-
tional ceramics having glazed surface.

Table 2. Composition of the Scales from the Pipe of the Urinal

Ca0 MgO CuO P20s S0z LOI
46 1 8 30 3 12

® :Hydroxyapatite

Intensity,l(a.u.)

0 20 30 a0 50 60
26/ (CuKa)

-t

Fig. 2. XRD pattern of the scales from the pipe of the urinal.
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RAEBLETS.
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Table 3. Chemical Oxygen Demand (COD) of the Water in the
Urinals (mg/l)‘

Measurement No.
1 2 3 4
2.1 2.1 4.1 2.8

Table 4. Change in the Viable Count and Concentration of NH,*
in the Urease Medium Containing Ca Ions Having Microorganisms
in the Scales from the Urinal during Cultivation for 35 d

Culture time (day)

0 35
Viable count (CFU/mL) 2X102 3X105
NH¢*(mg/L) 68 2,900

10 T T T T T T

L | ' i 1 1 !
2 30 40
Culture time (day)

Fig. 3. Change in pH of the urease medium containing Ca ions
having the microorganisms in the scales from the urinal as a func-
tion of culture time.

o :Hydroxyapatite

Intensity,l(a.u.)

20/ (CuKa)

Fig. 4. XRD pattern of the precipitates in the urease medium con-
taining Ca ions after cultivating for 35 d at room temperature.

B7/N2A4 FChHo7 (B4). BEROBEICE, R
ROBRPERTEHEIHY, THEXRD THNS &
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BEEZOND. REOMBGRICLBBERRTLICL-T
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Fig. 5. Change in viable count in the urease medium containing

Ca ions having the microorganisms as a function of culture time.

The microorganisms used sampled from the urinal and then

cultured for 10 d in the urease medium containing Ca ions at room

temperature.

Symbols : O Petri dish, @ Ceramic with conventional glaze,

/\ Ceramic with Ag-doped glaze.

IO BT BE N E RO O TR Ay, BIEREIC
Ag BREBINTWS Z &b LRHERTTERMIChAY, #
2 AR LK A3DThHS. R50LS5ICH
$od— 4 — CHIE DAL ICHIE T 5 SR T O Ca tInRRE
HrRCl, FEERETO COERIC X > THEOBIEA IS X
NZHOTHHEE2ZONS. Ag ORBEER A =X AITD
Wi Agt BED A E N THMAEDIROWLE R, BFEER
T ERBEE LAY, BRIEAELEIT LWL MEERIC
Lo TERBFRAE L COBEEBRIMEE AR T S WIHD
2HMBHONTNEOR, Y L3 Tldzw.
MEOWIEOMHFDOFERE LT, HiELSI v 7 ALOER
HEMTRIELO LD LY DRFEOFEPEE T, T5AFy
7V —VERBRPERE Y S I v 7 X LOBBRERO pH 2
ERLTHBDIZR LT, pH O ERSHHIEN TS (6).
RBEOHEIFNH T 5 Ag OfFRZEEICE, YV 7 —¥%
T BB ORI L 2 EOEIC, RES MR
VT —EORBSMEREZET IR LORELEZDS
ns.

|
0 10 20
Culture time (day)
Fig. 6. Change in pH of the urease medium containing Ca ions
having the microorganisms as a function of culture time. The
microorganisms used sampled from the urinal and then cultured for
10 d in the urease medium containing Ca ions at room temperature.

Symbols : O Petri dish, @ Ceramic with conventional glaze,
/\ Ceramic with Ag-doped glaze.

HEEFMOFHGIZSE T DX > hER M. QDT T2
Fv 7 vr—VEHR, OOENELS Iy 7 AITAVITH
B L7z Dicd UG, (DY S 3 v 7 AT
EUleh otz FHIE XRD 12 k- TKBT /8% 4 FThBD
CEPHEREN. B, EEHOBRICHILT SRHAARTD
DEMET VELTEER, 23BFBROMEYII v 7 AD
PO PHHRA (2volppm) LUFTH Y, 1E513300 vol
ppm LA ETdH - 7.

PBEDX2>iZ, CatimREEMFP CHR CELRETE
YS5I9 7 A (REXAV) ECAHERIHIENTEL. F
2, HiEYS Iy 7 A3MEICEBMICHE 2 % ERT 5 2
LICXY, RACEEREEASE, BRINCREHFENERK
KT VET OEREIHT A BRI N.

Tk, FRBRICBWOHIEYS I v 7 AQEEKII TS5 A
F ol Ve—VEADEER LD AEIEWVEZRLE (K
5). THIIESEFER L/SBHIEES I v 7 ABRMERI Zn T
FEInOBRET6 YRESGAR, BOREEERFE > TWkl &
RERTHHEEZOND. COInEA 4V ELTHT7AHE
Wxbd A MIC (/B RRIRBE) 25 Agt D2000£% & DG

Fig. 7. The surfaces of (a) petri dish, (b) ceramic with conventional glaze, (c) ceramic with Ag-doped glaze after cultivating for 23 d at

room temperature.
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IO CHREMICRIIEBE I E o0l v, MERK
Ag BEIEINTWA Z & GHZERE CREMICHAD,
2R BEDCER LET A0 THES. M50L5I1CH
ot — X —CTHE PR MICHEIE T A ER T O Ca iR REE
HirCld, FEERE TO I OIERIC X » CHIBE OB A IH &
hicdhDTH5EEZONS. Ag OREERA = ALITD
WCIE Agt BB AT CHE B OMNECR, BT EER
T EERBELLY, BEEEAEIT LV OB SMBEIERIC
Koo TIEMEBR A U COEEBRRESMEE RS WSO
2EAHONTWBOR, EH ORI TIZ.

WEOWEOMHORER L LT, FIFHYLI I v 7 A LOERK
FEREHTIZELDOLO LY ARFOSMPEE Y, T5AF v
7Y —VEBPHEREYS I v 7 A LOEBBEREO pH
ERLTWBDIZH LT, pHOERLIH SN TS (F6).
REOH MR 5 Ag OfFRREREICE, YV 7 —E%
BT BB OB A L= 2 L DIENIC, RES R
VT —CORESBIEELET IO dEL S
ns.

REEBMONBEHICLIR T O L > ER A QDT
Fo 7V e—VER OOFMELS Iy 7 AKITAHVITH
BBE LD LT, () OWEYL S I v 7 A TG
EUkdhot. FHIXRDIZE - TKBET /%A FThH5D
CEAHEREN. BIL, EREOBRICHIEY 5 @A ST
DERT VESTEER, 23d BBBORELT Iy 7 AD
LOTHAREIRA (2 volppm) TFTH Y, 1Z4132300 vol
ppm DA ETH - 7.

PUbD &>z, CadiipnRREMP CHE CERALTHE
Y53y 7 A (REZAIN) ECAERITLIENTERL. B
2, MEES Iy 7 ZAMECERIEICEZBZ ERATAC
LTk, BAllAEREEL S, BHIWCRAFN LR
BT Ve T OEREIET 5 C PRI

kB, ARBICBWIEREYS I v 7 A0EBERIT TS5 X
Fo7Ve—VEROEREE IV DEENELR LA (K
5). CHhIZSEMHERALENEYES I v 7 APHERIC Zn T
FEZInORETE YBEESL, BOITHENEELRE-> Tl
REATCHLEELZONS. COZInRAFVELTFTAH
W95 MIC (B REETLILEE) 28 Agt ©2000£% & O
RB A, TNIRERTAgT D2000B50OBENRSNIT Agt
CRASOBEIERERH DI L EEL TV A.
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Q) MEYMHEMERIET CpH B LR LAKBT /824 Mok
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