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ABSTRACT This study proposes a porous ceramic water—absorbent tea tray to support the everyday practice
of tea culture in Korea and improve the usability of teaware. It aims to simplify setup and
Keywords maintenance while making pouring, pooling, absorption, and drying visible as a formative

porous ceramics . L . . .
experience and verifying water absorption performance. Based on contemplation and negative
water —absorbent tea tray . . . . )
. It space, miniature landscape, and the temporality of porous materials, "MARNE" has a concave
ea culture
. surface, mountain—like protrusions, and a broad area that absorbs surplus water internally. Two
miniature landscape . . . . .
. prototypes of identical form, A and B, were produced with different compositions under the same
practice—based research . . . . .
forming conditions and an oxidizing firing schedule with a two—hour hold at 1300°C. Two—hour

immersion tests showed water uptake of 351 mL for A and 273 mL for B. In repeated—pouring
tests, both absorbed 160 mL within approximately twelve minutes, while an additional 30 mL on
the dry right area was fully absorbed after slight tilting. These results suggest that the full
surface can handle approximately 300 mL for A and 250 mL for B. The silicone—coated
underside showed no water leakage during the absorption tests. By integrating surplus—water
handling into the tray body and material, this study reduces setup and maintenance and presents

a new tea tray type in which absorption and drying become an aesthetic experience.
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<Figure 1> Scherratic Comparison of Tea Tray Types by Surplus-Water Handling (Draining, Reservoir, and Absorptive Types)
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<Figure 3> Concept Diagram of ‘MARNE’: The Pouring—Pooling-Absorption-Drying Sequence

olw] Hej 54 P AEG Anr) ope, WA B T 9014 TR Tl

sgror AQEAY. vl A4S Folzl T E@g 35 Aolm e
= el ar A&k (Vignelli, 2010/2013, p.8). & A= o] w3 ull,

14 Qe S e B nelelT Eret Aol A TEE wA 44

L3Sl 3ge] 23 AYE Heehs AR TS AR

K % o rot

4.2. & AA % 29 84

‘MARNE'®] e 24L& 3739 Al ele|e} tlcdr). We Swa) o 2 319 =
g dejol, Aol 22 w-vl dHel 29 24w 3.29 F4 e, aa =9 ud
B FF7E Eelvs AR A2 3.39] AR el 2kt 7)akgi

4.2.1. AA Y We T - -9 A&

‘MARNE'¢] AA &L 280 X 215 X 45 mme] ®A 27} 52 AALdolw Ade o
212 HAge AL FHoE A t<Figure 4>. o] 3.194 Ay x99 =4
= BW AATE #F TFeg Fn) o] Holok b= HAE B R HAdEg Ao

Fe Bol @ Ag] AAHA &

fk FHe) B (Yo A
EHE FES, FA0) AHEA
B AAE £ 5 e A A
Fu gt el oM(Erm)el A
o] o

design specification
280 * 215 * 45H (mm)

- 33NIY(IY, ) 7(]— %9] )B],EH 1:{_]‘33}7]_ jé;qx]}i s
=

<Figure 4> Three—Quarter View of ‘MARNE’
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<Figure 5> Orthographic Drawings of ‘MARNE’ (Top, Front, and Side Views)
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<Table 1> Absorption Time of Samples A and B by Pouring Sequence

FAARF) FAF A (351 mL) B (273 mL)
13] (0%) 70 mL 41% 45%
23] (3%) 30 mL 18 08% 18 09%
33 (64) 30 mL 18 39% 18 47%
43] (9%) 30 mL 28 54% 38® 23%

A, FAFol 70 mLolA 30 mLE ESSole Sl 2
7]

ZAARATHAI A A 7] 416899174%). L3 30 mL t
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F 0] A d el2a A YERRT 4314 Fa ARRe A7 2 54%, B7F 3%
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g HASoR sEAY, VEE Tleold ¢ °l vhA Fetgith AR oS A A
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<Figure 7> Appearance of Samples A and B before and after Absorption
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<Figure 8> Test Specimens
by Composition
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TS 2 ATE FF AT Fehe AW 71EES AH SHse Uil 58S 1A
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olE 9l 1-79 A AT H| LG Al AAEHE Al 1S TS AR ARA
At om, Al AAEHES 8 AlHO R x3ste] F 8FS HUlellth<Figure 8>, K
© AAE FYE AR Azt 77 AFAlE ZE EFrvlolE AlWE(Calcium

Aluminate Cement, CAC)E A}23}9131, AFRE A= 15~30 meshd] A AFREE A}
Saoich Ak SA Ak A= 459} 755 S| 50:500%2 EFFEte] AREEIGle
w3} vt WETHEH S ARSI f7] B A9 S (spent coffee grounds,
SCG)E& AH&sIt. 7h AlHe] Az F&H|= <Table 2>9F 2t}
<Table 2> Mix Proportions of the First—Stage Composition Specimens (Dry-Weight %)

NH WHE CAC AFRE g7 A= Hee SCG B3

1 20 80 0 0 0

2 20 0 80 0 0

3 30 70 0 0 0

4 30 0 70 0 0

5 30 30 40 0 0 =3 =A

6 20 0 70 10 0 yi3} w
7 30 0 60 0 10 H A
8 - - - - - Al =B

Al FHE AR ] Axzgk § Aks) E9)7]eA dAH o2 AAdEGlT Aol A
110C7HA &= 25~40C/hE S8t 12417 FA18k3aL, 110~250C¢F 250~550C 7%t
2 7}7} 25~40C/h= F-23Fe] 8AIZF A8k Tth 550~800C T3> 50~75C/hE S
3o 4417k 800~1000C T-7H 75~100C/h2 F-28ke] 247+ 433t}

mpxjEto &2 1000°ColA 1300C7HAl 75~100C/hE 523 F, A8t 2979 Huee
1300ColA 2A1F FAIBFA T S 52 218 A1AAE We eSS o4 g
& 7Fe s AES AgATe A dAS v e R AAsiith(Hwang, S., 2025).
A e] A7]= 6.5 X 6.5 X 2.5 cm® FYTE FF A Bk 4 Al Az AR

s
R=ER
(m)& SAT F 22 S, AW F 399 B718 AT v 2% (me)S A
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S48 Ao ® St o)w] mi AlHS 105CollA] 24A12F Axste] g =
Gt el A AL, mew T AAS Ao} A Hog el A{rE AAS
A% =48Iy T4 S48 A 33004 AAIEE Foje) 48 wpskon] H oA
e 24 FF A4S st 4 AFS 99 FH =4S AAdEskE o] vl A9
o2 AN old met 7] dAl e 7t 2AAERE 1] AJEE AF-SAHF L
o, SRS FAA AolHtt 2 AS Fotehs ARE EESiGitt v AlES F
5 EA12 AFe 35 AW g Ao wA e PGk

248 FE v

<Table 3> Mass Change and Water Absorption by Specimen after 2—Hour Immersion (Units: g, %)

NE W Az A% A5+ A% A E% e

1 210 232 22 10.48

2 215 228 13 6.05

3 218 237 19 8.72

4 219 232 13 5.94

5 217 234 17 7.83

6 215 233 18 8.37

7 208 238 30 14.42

8 212 228 16 7.55
<Table 3>°l A|AIgE vpe} o], AlHO] F4E-2 HA 5.94%4 Hd 14.42%71+] e}
U 23 S5 AEE g1E & ATh viet 7 238 Aol 1nfjelRE o] Aibe X
4 2k BAA Apolnnh & AP 98k du| A Fgo R A gr 7}1* e STEST
AIH(CAC 30% + SCG 10% + A=l7F =A] 60%) oA Yetton, A F7F2 30

: % £ 14,4294}, 1tk o2 19 AJH(CAC 20% + AFLE ﬂH 80%)°] 22 g,
10.48%% =2 7kS wir) v 4 A|H(CAC 30% + AE7F 24 70%)S 13 go] 2
=7} 5.94%9] S48 Bl AA AW F P B kS eI HaE 96
23l AR A 24T AT AR AH (8, A4l 2A uah e Ak =71eF 16
g, T4E 7.55%= e gt
2 ARl -4 A4 7)) of
7hsstr] 913 da Ao gsiglty o Fa 7]

o

0&#

t}.
28 A g gk Y A Aol CAC Bl&o] 2845 F5&0] YolA
i, AFRE FAE AFES 2L AT SAE AR AR AdH R =& F5
S Btk ot 2 Aol Y 7EEY Ve A7) BEE AR SA45A gden
2, ZA & 71F Fx9] atole & BAS B8 A5 Zavt Aok HUHA 7hedl
SCGE B3k 7¥o] 14.42% = 7P =9k, vt SCGY) #r} 48 A3t A7t 4w
IS = T U] HE 2L T AsH A AEY 7 FolA AR E o o gt
oo A¥} 7l 7 AlHE TP B2 F5E(14.42%)S B 13 SHIA TP
e BEks, 1 AEe A e 57 AR 35 AE dids AAEIY
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<Table 4> Measured 5 st F T8 8% 300 mL oS FRsks WIde R HE A4S AAsielct
Aosornlon FEroce of 312 sz CAC 30%, ALel7h AL 45 30%, 41617k AL 75 30%, A7 LIHSCO)
10%2 TAE 7H A4S 7oz 35 A A A= FeA d3 S5
K # z4s7] 9% FEIAE 2%(0.2%) FUEIHoH, A4S 93 mIE s
,di] |, E4?£)(Brow ); ;% @7}:8}%4. A gAe] Avtel MR A Zﬂ_ -'ﬂ kel HE
A% i FEHE Skl A Az e FEe 2312 g, 2A13F 3 & WS 2663 g
kU o2 ZAH o, o M FF F5HS 351 mL3ith ol& 71%5— 2 e Fres
bkl 15.18% %Atk A¥+= <Table 4>9‘r 2ok HF A obi- vpg el %8 e &
AE TR S L 7FE AR 3EE A8tk 55 A BN SR Bo] AAY X Woew i
R | AgEE A4 BaEEA etk AgE mPe nnEs Ashs SA6] UEy B
s | 1508% | Al FFE FEo] A Wew ZJ_EH% A& Adstolnt. o] HE Ak A 4.39] &
T g Al ARES Al A9L FUS VEolnR, of7|Ae 217 3 Sk 351

mLE 4.30014 AAFH AJH A2 57‘3%)\'34 2}, wmak Al aA 7 2A4(14.42%) 90 f-E
34 0.2%9} 13t% <k H430(Brown) 3%S U] A& %Li zﬂﬁrd A FFEol

15.18% % Z745]of, Al TAlol A T F5 g

oAy,

o] A= 2 Aol A Hx= dASH
300 mLE Feshs fo®, F w78
o] STl A % 2Hdko] 4 47“011 A A 2
o]

2k 5-87]

751— 0] 6 ©

nolEn %, A7) 30

T Rua=
ojaprt dldaE AR Eel A el
FEAE W TS 25 F8 olE A
o] geld Ao
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A EEd F
2 g 4
I =94
= Aol
R =230
Al AR gl <Figure 9> Final Design of ‘MARNE’
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<Table 5> Representative Mix Directions (Approximate Dry—Solids Weight %)

E 24 W3 CAC (A7 FA4|| ARRE w3t o2 2344 R=A ¥ 35
1559 oF 24 ok 47 oF 24 ok 4 v F 9-12%

AR | oF 24 ok 71 - oF 4 (Si0) ks oF 1-5%
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