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ABSTRACT

Onggi, described as a ‘breathing’ type of pottery’ has significantly influenced the traditional food culture of Korea. It is known that
Onggi is an optimal type of storage for fermented foods such as soy sauce, salted seafood, and Kimchi, as air or liquid can penetrate
through the body of this material. These foods gain flavor due to the breeding of aerobic bacteria at the beginning of the fermentation
process. In this study, Onggi materials from five regions, Gangjin, Yeoju, Ulsan, Yesan, and Jeju, were collected and analyzed to
determine their chemical and physical properties before and after sintering. The differences in the raw materials of other mining regions
are examined in terms of their chemical and mineralogical compositions, specific surface area, particle size, and particle distribution.
Among them, the Gangjin raw material has the greatest mean particle size of 92.29 um, as well as the widest particle size distribution.
Differences in the levels of SiO, and Fe,O; are shown among Onggi raw materials. However, the crystalline phases formed after
sintering are identical, except for the Jeju samples. At all sintering temperatures tested here, Gangjin Onggi showed the greatest
porosity, leading to complete air permeation through the body within 90 minutes. These results taken together indicate that air
permeation is strongly related to the pore structures in the Onggi body. This is assumed to affect the fermentation behavior.
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Fig. 1. (a) Raw material classification using a Imhoff cone
and (b) XRD sample preparation using supernatant.
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Table 1. Chemical Composition of Raw Materials
Sample SiO, ALO;  Fe,O3 TiO, MnO CaO MgO NaO K,O0O P05 Cr,03 ZrO, Igloss
Gangjin 7202 1501 222 085 001 021 053 025 180 002 001 004  7.05
Yeoju 68.32 15.39 4.04 0.81 0.01 0.30 0.68 0.12 1.90 0.06 0.12 0.03 8.33
Ulsan 6402 1806 405 071 005 090 071 103 235 005 001 002 817
Yesan 66.34 16.43 4.04 0.82 0.03 0.45 0.73 0.48 2.54 0.05 0.01 0.00 8.12
Jeju 6390 1490 650 1.5 008 047 104 107 191 008 002 002 885
A Fe,05(3F3H)e] e A Hel wg} =4 =}o]7}
et AlF £7] HEAXNE Fe,07}F 6.50%= 713 :f:;fm
=9rom, o3, &4k Al 4.04 ~ 4.05%2 A9 ZALEH o ] mUisan
A7} GERth gk 7] BlEe] A, oF 4% FEe *
Fe,02 7HAU, 727 87] BlEE 220% Fe,0, 3] o x o
AASHA Goit) AF AL s or FAH A S50 A .
o olzlo] BEY SR ehls Aoz KA o
t} Fe,0,5 $7] HIE B0t ojg} 24 F 7|89 Ax
o g HAA Aot AF A HES Tio, 42%= &
Aol Hlgf Ee AL & Ak
TA7) A6 §A AeL e Dol BlelE R Y

AR 7Be &4 AT A9 HESC tE A9
Hlwste] gt A UERSTE 24 BlES] - Na,0=
1.03, K,0= 2.35%% 7 =2 X5 7}t =3, 3
Aot A3]A ] FEE EASE Ca0%F MgO] 739
22F HHEZL 0.90%, 0.71%= 7F8 52 3 71e A
< & F Uk AF BESY AT B9 Hlasie] MnO
o} MgO 89| o] =2 S & 5 Ut ole A
52 A7 &4 A, Ushed 93 71, 53] &
719] 7% 2F 250l & 9T e Fo ddoz
Zg”

&7] BES 3R A ZAE Unity Molecular
Formula (UMF)Z o|g8lo] Agslct” BlEe] 2<
R,0:E 12 =32 u] RO} R,0+RO2] EHIE Fig. 2
o YehlATE RO, HHl A1 (RO +R,0)2] &S el
W W AR 47 HES JiFoZ & RO, A
e R,0+RO S 7= AL & & AUtk
37 HES AT FARE A4 F9S 7Y
g 2FskE<Ql RO, o] v =2 AL & 5 AUk
Qo] BEEAXNE &4 T Aol7t e As &
ATt

A4, 1A, FEe] o2 XS nigoRZ §7] HE
o] BB R-S BE ZAH|E HEkto] Table 20 YERN
At §7] HES FEY F4 A7} UMF 224004 v
Bt &4 olzk AF BESS =2 R,0+RO T
A g 71038 AYS & F dok 2y AR

A %!

KR
=

A ez o

oo =& RO, PHE A7) A AE ARolA o
AL @ 5 gon Fe] B9 FHNA 2t AY
D!

2

Fig. 2. Chemical composition of raw materials shown in
UMF (Unity Molecular Formula).

Table 2. Mineral Composition of Raw Materials

% Gangjin  Yeoju Ulsan Yesan Jeju
Feldspar  18.31 20.90 34.93 28.99 34.69
Clay 49.47 33.42 3230 32.04 37.65
Silica 32.20 45.68 32.77 38.97 27.66
Total 100.00  100.00  100.00  100.00  100.00
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Table 3. The Result Arrangement and Comparison
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Sample Chemical composition Particle size distribution a1 sg(:mlszitgooc) Gas (Il)ggg)lfcal))ility
Gangjin SiO, T 72.02%Feldspar | 18.31% 6.59 ~290.9 um (92.29 um) 14.80% 3 min
Yeoju Feldspar | 20.90% 7.69 ~235.2 pm (56.88 um) 11.96% 90 min
Ulsan Feldspar T 34.93% 6.19~199.76 pm (41.06 pm) 8.71% 1 min
Yesan Feldspar 1 28.99% 5.55~186.13 um (33.37 um) 4.24% 90 min
Jeju Fe,0; 1 6.50%Feldspar 1 34.69% 5.27~202.8 pm (32.69 um) 3.63% 90 min
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