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Recovery of Lithium Resource from Heat Resistant Ceramic Waste
Using Pressurized Acid Decomposition Method

Kazuaki MASUYAMA, Tohru NISHIYAMA, Noritsugu HASHIMOTO, Shigeo HAYASHI
and Shinya MATSUURA

The heat-resistant ceramics, such as earthenware pots, which are the main products of Yokkaichi Banko ware, use
petalite (theoretical composition: Li-O-Al.Os3-8Si02) as a raw material to improve thermal shock resistance. In this study,
we investigated Li recovery from heat-resistant ceramic waste using pressurized acid decomposition method. In practice,
when varying the concentrations of sulfuric acid, nitric acid, and hydrochloric acid under reaction conditions of 150 °C
and 3 hours, the leaching rate reached approximately 60 % for all acids at concentrations of 1N or higher. Furthermore,
by extending the reaction time to 12 hours or more, the dissolution rate of these acids increased to approximately 90% at
a concentration of 1N. An investigation into purification using lithium-ion adsorbents revealed that the lithium-to-chloride
ion concentration ratio was higher in the elution fraction than in the adsorption fraction, confirming that lithium can be

selectivity recovered using a lithium adsorbent.

Keywords: Heat-Resistant Ceramics, Petalite, Pressurized Acid Decomposition Method, Lithium Resource Recovery,

Purification

1. [ZFLC®IC

SER T, BB 34 I B T E T 6E PE
BWC, VFULAEHILATHDLXY T4 M&H
W RBVE R E S (N Z T NEMEAR L) A
B En., ZoOREEESZEEZFVZ2m
o BmAEIL CTHEN W A RE S, BE
AR 25 (L#%) EEENERE Y =7 0K 80%
ZEODTNS.

NETA NEATE 4 %REORILY TV LEE
HLTERY, MAME B LHSMORE (=% Z 4
NEMNEE 1) 12 40~50 %fEA L TW5. —J7,
VI o 2E&FIFERNCITERET, o7 hn
HONETA MNEAD, ZINENSDARY 2 R

* ZEENIIEE
* %k ZBENIEEIESE

VHEE B D WVITFE KR EDOE NS ETVWS D, F
7=, BARY F U ABEROMBMTIEEZEKLL T
2 FRENC BV CITEE, R 22 g B & F e L
THEY, HE~DEAIHS W THAEIRO Z A1 %
BT ZERAGHERIC AT IR AN EE L
o TS Y. ZoX D RRICES, MmEOR
DB 2 T I WEHign Il Y A 7 v & LT
HEFERICRETIARMPL Y F U LAEHFRNHE
NTENIZTZEOERIFIREIWVWEEZLNS.
SR T EERFFEAT IR A O BE R o A P
RFIZ 5 %R ERAT 5 Vit fRes (L% oR
B&E %27 A4 NEMEME OB BRI
LHEMBARICEYMHATREY, HAAKCZEITS
ARBORMEIT 3 %A TAEE THDH Z & %2R
HLTW5 49,

Fie, AP LDY F U AAEFEIZ A H W

-26 -



—EIRTENIEET Y No.50 (2026)

LAV D WERE A AR (L#%) OARRMITK
L L, ®IEICCHEE & S ST Y 77 A
ELTHEMLIEDDL, REBT M) ULAERKIGESHE
HZETHLNIEEME St LTRER, REEY
FULANHEEESN TWAHZ L EHBRLTND. —
05, URHEEE A TR R A R K D W R,
WTHNOBRHEEETH-TH, IR 10 %Ak
WMCTHoTZ ERHREINTNDE T,

Z ZCARMIE T, MRS X D AR MK
FHAZ D W T T 8 5y iR ~C IV B s R L2 R %
L, ML ORISR FTITHEE RV T & RN
LEZ, EXHETOBRSMBIELWEEITHWY
DNDIMER SRR EZR G, UVF U LEHOR
MNEIT-oT. £, WHLEV F U LAEKRICR L
HIRO Y F 7 LREMEZH N FULDERR
IR DV TR FET 21T - 72

2. REEAE
2.1 UF o LEREBUICA Lt #5825
REY

U F 7 G R BT W 72 T B 2 oD BEEE
X, BE# TYOBFRIC THER L 2R ER FE Y
(Li0 % 221 %&A) #fEH L. ks
Table 1 2R
22 BEBAMEIZKD)FOLALE
M EAPR RS BFEFEY) 1 g L Filg £ 7213/ S mL %
100mL ® B —H—IZ AR, Fy hAZ—F—"THI
BL7-. BEOMEEICTHOWNTIE, B, MR,
AN, INOWFT e L, KIGREIL 150°C £7=
1% 250 °C, NEABERIL 3 h & L7z, NEk, s
LERELEDOL, =W —NOKIEWE 5C D
ARTAEEL, APTRFTDOVF UL LT UVRER
AW BRI LD ER LT,

23 MEBSREICKD ) FILAT

INERE > fRZ %1%, PTFE (&7 b7 7 Aoz
L) ORIEREE Z D PTFE Basz AND AT
VU ABMRERFIC L VR I TS, IIER
IREIRONE & Fig. 12T, BV aRBE Y
1 g &Hilk, HEE, MEEOWTN2 SmL %2 25 mL
DIMEFR SRR AFL, 150°C 12T HREE LTz
LR NICCRRE L, WIS EIT o7, IR
ON~4N O, RISFERITR K240 &L, VT
U LNDEMEAT oI, MERES AN O LS
WK OV F LA A PEER 22 L REEE KT

Fig. 1

Appearance of the pressurized acid

decomposition vessel

W ERICE D ER L.
24 RFRAXEERICKD)FOLAH
BRDY) FOLAF VEESH

RHKRIEEFR L0, 71— ARJFE+K
Heor LR (SRS AAT800F ) %
HAOWTHRERIEIC T F AL L DOERDH
EAT- 7. 70k, MEHHOEERKRIL, VFvU
IAFURE 1~T7 mg/L IZHHE Lo~ Y v
J AR ETNLY F U L 1~5 mg/L ITTRE L 72
Bt~ NV v 7 AWK E W=,

25 BREICKDVFIOLBHREZER YD
TR

UF T LRBIERTOU F 7 LA A4 R
ETHTEEHME LT, MEMSHRLZ W
TR 2 i) 2 BE HE W) % MR8 CIR Y L 72 W) % 2% 8 L [
L, EEWMESETL. ZOBEEMIZONT, #itX
BroyHTEEE (U 4 7 #8 ZSX PrimusII+%) %
WEFP (77 U A VHENNRT A=) Bk 5D
PEEMT TR ARSI EEIZLD Y F UL
A I PEE DT RATV, F DORERN S T HEMAL
EEFR L.

26 UFOLBEHBENOGDY) FOLDIME
)}

M EAF B BEFE M IS 6 L, HHERIC X 5 N R 4y fif
WEVEBREYFULARHENS Y F U L% %R
e+ 52 E 2B E LT, T I ViR
R ®O U F v LW EM (Muromac LH-2409)
OFERAZBRF Lz, U F 7 AEHIRICR LKEEL
T U UAER, WEMOMHHERE pH & 725
L ORMLEL L U CHFIME 21TV, UTF T AL A
VIRFEE 1570 mg/L, T R U DAL UPRE 7740
mg/L DIRHR 45 mL Z157-. U F U AW EM %5
W17 DM ZOWIR A @I Lic. 17 5 (ST

-7 -



—EIRTENIEET Y No.50 (2026)

Table 1 Chemical composition of heat-resistant ware waste used in this study.
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Table 2 Chemical composition of the dried lithium extract obtained using hydrochloric acid
Chemical composition (%)
Specimen
Al Fe K Li Zn Si Na Cr Mg Ca Ti Ba Mn Ni
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Fig. 5 Adsorption and desorption behavior of lithium solutions in each fraction using lithium-adsorbing resin
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Fig. 6 Adsorption and desorption behavior of sodium solutions in each fraction using lithium-adsorbing resin
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Fig. 8 Changes in the Li/Na concentration ratio in Li solutions in each fractionation

using lithium-adsorbing resin
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