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Preparation of Porous Ceramic Materials and Mineralization Properties Test for Drinking
Water

LIU Tongging', ZHOU Chi’, ZHENG Heng', LAI Han', HUANG Qing', WANG Dongbo’ *

(1. Central South Water Science and Technology Co. , Lid. , Changsha 410004, China;

2. Changsha Water Group Co. , Lid. , Changsha 410004, China;

3. College of Environmental Science & Engineering, Hunan University, Changsha 410006, China)

Abstract At present, the advanced purified drinking water purification still lacks strontium and other minerals contained in natural
mineral water. In order to achieve the standard of natural mineral water, principal raw materials such as medical stone, selenium ore,
celestite and magnesium ore as the main raw materials, supplemented by adhesives and porogen, prepared porous ceramic materials
through grinding, ball making and calcination, and study on effect of mineralization was carried out. The results showed that the best
preparation conditions for porous ceramic material were as follows: the dosage of ammonium bicarbonate was 5%, the dosage of sodium
silicate was 0, the calcination temperature was 1 200 °C, and the holding time was 1 h. With the limit value of strontium in natural
mineral water as the evaluation standard, the material could run stably for 70 days at the flow rate of 500 mL./min and 1 000 mL/min,
and the water volume could be treated with 50, 100 m’, respectively, without the risk of excessive heavy metals. Porous ceramic
material has good dissolution safety and stability, which can be used as a good mineralization material for the preparation of strontium-
rich mineral water.

Keywords natural mineral water strontium porous ceramic material —mineralization —safety
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Tab.1 Main Raw Materials Applied in Experiment

Uk PR JEUR

AR ZRA AR EFCEIE 7 i A R AT
poae] IR THERME B AR FR A
A A IR RBRERIT
Bew 1 A B A BR 2 7
il RERRE A [ R 2 AR A BR 2 )
AL TRTR H [ R 25 R A BR 2

1.2 K1
I FE RS B, 3R 2 s,
F2 I R

Tab.2 Main Instruments and Equipment Applied in Experiment

WA it e}

=g HLX-16B T BEAE 37 7 A PR )
I58 45% 3e R AL 500 4 KR R BB BE )
L 7X-800Y Tk e ZR AR T8 A BRAA
BRI A S4B TR ICP-MS 7900 35 [E 2R BRA R

S (1ICP-MS)

1.3 ZIBEMRHEREATRE
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1.4 SILBEFHTS
L4 1 #HEH&

W& WA A KA BT A% —E

— 137 —



XUREPE, JA - B, KB
Z LR AR ] 75 SR AR B8 1 i

N
Vol. 42, No. 8,2023

x£3 IEXHAE L,(3) HE
Tab.3  Scheme of Orthogonal Test L,(3*)

KT EARMHE A FEHHEB fBebe i PRI
(B0 (Fia%) Eot I#] D/h
1 A% B, % C, D,
2 A% B,% C, D,
3 A, % B;% Cs Ds
4 A, % B, % Cy D
5 A% B,% C, D,
6 A% B, % c, D,
7 A% B, % Cy D,
8 A% B,% c, D,
9 A% B, % C, D,
x4 EZKBmAERERAKT
Tab.4 Factor Level of Orthogonal Test
KT wILAHE A FAFHEB fBebeili PRI
(Brsdgo  (Ba%)  Eo/T 6] D/h
1 0 0 8 00 4
2 5% 10% 1 000 6
3 10% 20% 1200 8

BNRA G EBFERL T 78 73 Bt Fe A MR 243 4T
BE R ARy AR S ok 250 H i, G A5 2] 8 R AE R
Tk
1.4.2 Bk

W LR AR AR R G R  2 L R e — e T i
BCEb 2 APt WA,
1.4.3 e

B BRI A P38 21 B8 S R AL R, ATk
197 I — 2 s K #E 73R, SR 5 X R 1Y)
IR AT IR 43, it 6~ 12 mm AR AR
1.4.4 T4

W R S IR AR T 60 °C fE IR TR AR T
T AR 30 min 2247 ,9)§E(/?\£ﬂ§§/§1%mo
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LR R SR N S N G L D
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TR 251 T IETR 1 b, 3235 DL 20 °C/min (13 FERF
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PR E MBI HEESHZ —, FEMET
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Fig. 1 Device of Filler Column Test
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Tab.5 Results of Orthogonal Test

gop AR A AR E e BB e Al SURBEE MR
(Bt M40 (B340 J& c/C &l D/h
1 0 800 4 7 / /
2 0 10% 1 000 6 4 / /
3 0 20% 1 200 8 I 6.57% 1. 68
4 5% 0% 1 000 8 Ea / /
5 5% 10% 1 200 4 I 14.38% 0. 89
6 5% 20% 800 6 w / /
7 10% 0 1200 6 I 21.15% 0.54
8 10% 10% 800 8 T / /
9 10% 20% 1 000 4 w / /
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Fig.3 Changes of Filter Element Material with Immersion Time
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Tab. 6 Relationships between Dissolution Amount of

Each Element and Time

YR 5 e TR0 % 7 1 56 R 20
i C=21.31log,o(1+1)
B C=1.67log,,(1+1)
i) €=0.07log,,(1+1)
it C=17. 08log,,(t+1)
i €=0.92log,,(1+1)
45 C=137. 83log,(1+1)
il C=0.085log,,(t+1)
3 €=0.009 8log,(1+1)
5 C=0. 024log, (1+1)
Bk €=0.011log,,(t+1)
] €=0. 048log,,(1+1)
# C=11.73log,,(t+1)
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Fig. 5 Dissolution Stability of Material Element

Strontium under Two Sets of Flow Rates
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Tab.7 Details of Cost per m® of Water
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EE gD 0
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SRy o NI R 2 = N T Sl W N
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A TE KR K 8 A AR (E2 AR 4T [y Tl B 2
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