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Preparation of Ceramic Flat Membrane for Water Treatment
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Abstract: The ceramic flat membrane for water treatment was prepared by extrusion process
using 0-Al,O; as raw material. Open porosity, pore size distribution, bending strength and water
permeability performance of the prepared ceramic flat membrane were tested. Experimental results
showed that the plate membrane sintered at 1350°C has open porosity of 41.4%, bending strength
(horizontal hole) of 22.4 MPa and the pore size distributes in the range of 0.08 um to 0.125 pm. The
water permeability performance of ceramic flat membrane was 626 L/(m”-h) (40 kPa).

Keywords: Ceramic flat membrane; o -A1,05; Water treatment

TS 4R 7K B H 2 R R S R AR5 e ™ B AR L, UK A B R B T B B AR, Pds
Geo MG KT R BAPRLIT A S 4 BT AT @Oy B Wi B PR R D [ BRIl 10 45
SRIT BB — T R OK AL BRI 7> B AT, 5 BT A MU R LE BAT BUBSE =y AR PR AT
EKVER S TEA. 5 TIRve AU, I RO SR DA Al AR R TR N e R A A A 4

kA EH: 2018-01-26 k2B %M ER: 2018-09-28
XE&TH: 20175 EHRLFVAEAL,
BWEH: EEK (1987-), F, HAAKA, T#F. E-mail: tanyudon@126.com.



%1 (IRFEAMEE) Advanced Ceramics, 2018, 39 (5): 362-368 - 363 -

Mk, 52 R EERRMES, FeallEH TR SR EEA UK MEARERTE KE
AEPE . [RINF, BRSO B S AR G PR R AR B, 5 B ARG ARG IR 4R T
HI1a47 ARG A, 2 B AT E R b IR R A B R R i —Flog B 73 B ekl . B & r
BB T BE KA B, RISEILERGS . Ak BRZGAT LSS TR KR EEALBE, 505 G AR,
TSIl R K I B YR R A o

W) B P BB B T R A6 T A 2T . A BRES — B B~ FARUB AR [E ITN 2 7] T 2006 58 o
bE)5, %[ SIE-Rhombus A#]. HAHEEART . FHN Ceraflo 2 7] LA E P 1LZR Tk P ZEwt 51
BT B A B A 7 55 B I 1 AH R L TAE .

Wi 85 P B B 2 B o B S AR RN 2 B8 B L R AR AT R TR AR PR RE 2SR, H AT [ s b P
PRI S HEAAR ) 1) 2% 120 32 B HA R R AR e e 28, B 22 ) 8 R 32 D ¥ M — 8 s B AR R [
TIRAEFRE, CFF R H BB AR T = B il . —SAbER . EAER S0, Hdr, Ak
J B AR B A R R SR AR R B TARIREA, . it AR B S A

AL EELL o-ALOs NIERL, TFRE T A AAR 5T b B AU R il T 2870, R T Re45 iR
FE 0 W B~ AR O 2544 « TR FLPERE | 7Kl sSSP BRI s2 e, FE Akl 1 P 2~ A Pt PR e

15 B

1.1 & FHRERFI &

F AR & DLETEBURER a—ALOs (Dso=6 pm ~ 12 pm) A FEFR, BEBEKR GBEK. i
WIRE R 1:1) iR & A, WEmAGESLA], R 5 H B T 20088 b B AR S i R . Bk
T2 T #HBE R o-ALO;. fmiR&E G f. LA AF4ExR. K (EEIN 1:0.3:0.05:0.06:0.2) E
TR R RN UIR A5, SRERIRA R EN B EGRN PG B0 RZEHRE 24h ~
48 h JERAHEZBHHE R T 2MA . T, safEmiRRaa R, HRRUREA 1350°C ~
1400°C.

K H#EE Bruker A F] ¥ D8 Advanced B! X HFAATHMY (XRD) M J SCHEARIYIAH L R S 3
FEXT & & R 1 N 1400°C kegh 19 2 F ST A R R TT A, SCHEAARH a—ALOs F1J7 A S i,
HEZWMN a-ALO;.

S EBEH % UL o—ALOs (Dso=0.6 pm ~ 0.9 pm) WoH A EE R, RABRBRM T EH % T
JEAE R, BT ZWTR: ¥ a-ALOs. DEMENMIR. /KL EIMAZEEL 1:0.5:1:02 BT
BREEDERENL VR &, I3 RE BE N 100 rpm ~ 150 rpm; B0 464E 6 h 5, IR S SHI R RHE

K1 EEPAEE

Table 1 Composition of the ceramic membrane support

Composition 0—Al,O4 Cristobalite
Content/wt% 99.3 0.7
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Table 2 Performanceof the slurry

Solid content / wt% pH Contact angle / ° Viscosity / mPa's Zeta potential / mV
25 9~10 22.35 30~40 —65.56
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Figure 1 Illustration of the device for water flux test
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1350°C RS~ BB = AL A 43 Al -2 2 Pl ATRLE Y, 1#. 2# A 3¢ BEZSLARI 2R
WA, 1# JEZFLAEATE 0.09 um ~ 0.147 um 2 [8], 7£ 0.1 pm &b B e, Wy 88%; 2# i
JEFLEDARLE 0.077 pm ~ 0.147 um 2 [A], 7€ 0.1 um AP I, &N 81%; 3# IREFLEDAR
£ 0.077 pm ~ 0.14 pm Z[8], 7E 0.1 pm &b H I U, UEAEH 89%. X —25REH, WRIZFLAES M
7E 0.077 um ~ 0.147um 2 [8], EESMAGLE 0.08 um ~ 0.125 pm 2 8], & A JLFLEAEA 0.1 um.

1350°C BE R I % PAR B LR BE 21 T2 4, P35 BAALE N 41.4%, T KB EAN 626 Li(m’h),
AT JLFLAE N 0.1pm.
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Table 3 Physical and chemical properties of the ceramic flat membrane sintered at 1350°C

Propertics Level bending Vertical bending Acidcorrosion / wt% Alkali corrosion / wt%
p strength / MPa strength / MPa (20% H,S04, 5 h) (5%NaOH, 5 h)
1# 22.0 42.8 99.47 97.85
2# 23.8 433 99.59 98.10
3# 21.5 41.1 99.32 97.75
Mean 22.4 42.4 99.46 97.90
4 1350°C Kt ik By 1 & IR R B9 B FLAE RE
Tab.4 Microporous properties of the ceramic flat membrane sintered at 1350°C
2 1\-1 o
Properties Open porosity / % Mean pore-size / um Water flux / (L'kg:) by~ (25°C, 40
1# 41.5 0.1 610
2# 40.2 0.1 640
3# 425 0.1 630
Mean 414 0.1 626

K 3 fEE SEM E: (ab) 1300°C; (c) 1350°C; (d) 1400°C
Figure 3 SEM images of the membrane layers: (a,b) 1300°C; (c) 1350°C; (d) 1400°C
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Figure 4 Pore size distributions of the membrane Figure 5 Water flux of the membrane layers sintered at

layers sintered at different temperatures different temperatures
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Table 5 Water quality contrast before and after filtration of the ceramic flat membrane

Index Water quality of pre-filtration Filtered water quality
SS/mg.L™ 3150 N.D.
Turbidity / NTU 196.5 0.75

pH 7 7
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Figure 7 The variation of water flux with the operating pressure

3% #

(1) L oa—ALO; NEZLFRL, SRFHF H R IS PR FIR T2 70 B 2 il % 128, il 7 /K Ak
O P AR FEATRE, Z A RS 1350°C B84t )G, BAILEN 41.4%, KTHAT5E AN 22.4 MPa,
T EPUIT5RE N 42.4 MPa, RIS PERERE IS 99%, MHHRJE ihik fetEd 97%, BRZE LR E B AifE
0.08 pm ~ 0.125 pm 2 [d], /KB &L F] 626 L/m* h (40 kPa).

(2) MFISEIG RN, M PR R T Tk KA B BA KR E L IERCR EEds L, &%
SERR AR ER 5, K0T () B B B B R A, KR EERTBE A 0.75 NTU LR, B B Ak
e

%% X Hk

[1] DILAVER M, HOCAOGLU SM, SOYDEMIR G, et al. Hot wastewater recovery by using ceramic



- 368 -

Bt F, ARBAREFRERE %39%

membrane ultrafiltration and its reusability in textile industry [J]. Journal of Cleaner Production, 2018, 171:
220-233.

JEONG Y, HERMANOWICZ SW, PARK C. Treatment of food waste recycling wastewater using
anaerobic ceramic membrane bioreactor for biogas production in mainstream treatment process of
domestic wastewater [J]. Water Research, 2017, 123: 86-95.

PAOR, e, A5, S5 R H K A HE b B B 75 GeBiia o FEBERE ()], Tolk/KAREE, 2011, 31
(11): 12-15.

WASZAK M, GRYTA M. The ultrafiltration ceramic membrane used for broth separation in membrane
bioreactor [J]. Chemical Engineering Journal, 2016, 305: 129-135.

ZHANG Y, GUO X, WU F, et al. Mesocarbon microbead carbon-supported magnesium hydroxide
nanoparticles: turning spent Li-ion battery anode into a highly efficient phosphate adsorbent for wastewater
treatment [J]. ACS Applied Materials & Interfaces, 2016, 8 (33): 21315-21325.

ZHONG YL, QIU X, CHEN DY, et al. Flexible electrospun carbon nanofiber/Tin(IV) sulfide core/sheath
membranes for photocatalytically treating chromium(VI)-containing wastewater [J]. ACS Applied
Materials & Interfaces, 2016, 8 (42): 28671-28677.

ZHOU X, LIU W, ZHANG J, et al. Biogenic calcium carbonate with hierarchical organic-inorganic
composite structure enhancing the removal of Pb(II) from wastewater [J]. ACS Applied Materials &
Interfaces, 2017, 9 (41): 35785-35793.

TLHRK, AR, E%, 45 P& BB R & T 2] IUREARM &, 2003, (3): 33-36.

. g 2 LR R R A BB TERE T FT[D). R REERA #7183, 2012.

T LB ACRE, TRES, SRR ST i RE rh s B R PO 1 & 7k R E CN201410459495.4 [P,
2015-01-07.



