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Preparation and Performance Optimization of Clay-based
Porous Ceramics Used in Subsurface Irrigation
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Abstract. Subsurface irrigation has been realized by burying pots, pitchers and subsurface porous pipe,
but the present preparation process of porous ceramics could not meet the performance requirements of
subsurface irrigation emitters. A new preparation process of clay-based porous ceramics used for
subsurface irrigation with minimal cost was explored. The effects of the preparation process ( shirking
temperature, contents and particle size of slag in the green body) on flexural strength, linear shrinkage
and open porosity of porous ceramic were discussed. Finally, the optimal preparation process of porous
ceramic with high flexural strength, low linear shrinkage and elevated open porosity were selected. The
results showed that the sintering temperature and the contents and particle size of slag in the green body
were three key factors influencing the properties of porous ceramics. When sintering temperature was
1075°C along with content of slag in the green body between 10% and 30% , the porous ceramics
showed the best performance with maximum particle size of 0.613 mm. Flexural strength of porous
ceramic was 9.0 ~11. 0 MPa with open porosity of 36. 8% ~44.8% and the linear shrinkage was 3. 8% ~
4.7% . Therefore, the clay-based porous ceramic could be the appropriate material for subsurface
irrigation emitter.

Key words: Subsurface irrigation Irrigation emitter Porous ceramic Clay Slag Open porosity

Wk H . 2014 —06 —23 & H #5. 2014 — 08 —21

w [ G K HE A e R BRI S 0 TR H W BT H (2011FU125727 — 1) | % 2 R B R1R 18 3 R0 (11 31 %)) % g |
(B12007) | [65 [ AR BH 2235 4 W8 B 1 H (51479172,51209177 ) F 75 b 42 BB 4 2 36 A B BF ol 4 % 91 ¥ 4 ¥ B 931 H ( 2014YBOG1 |
ON2012024)

TEHE B 5, A, NS KB ARPFSE , E-mail; yaohui_cai@ 163. com

BIRAEE: R, B8, LA 00, 2 G K G = AR S, E-mail ;. gjzwpl@ vip. sina. com



184 & o Bl B ¥ iR

2015 4

5l

LB % i F T K EE ok E A, AR T
ZAERT, PELA X T WEEEBIiCR . B,
XAy A A B BB 2 BLAE T R T R
AT iz M R R R B s s
WOFHEWE T SR RERE S AR R A, X
S WY X 2 DAV E B R R Sk SR AR O K s
JK 2V I AAGE 18 7K 2 T N FAH B 3% LI AL
B, B 1R YR R R b K PR I e
EWE T 2T AR B AR R S K A R AR

T 20 AP, TAAFL B 0 5 1 B R B R
L Si,N, (AL O, %tk figkg g "' o X bkl B A
A BGE D) 2EERE RN FLBRE A (H B w1 i 3 AR R AR
o A 20 AR T A K A I .
UL, 5 HE RV B 22 R FH BN 5 45 IR 1 O i
R SR FH ) B PR 11 L T 25 AR AR 1 3 AR

ARk B A AL W A B U I k)
12 RTE B Ah 235 6 5 e AL B 8 K R i R R
HEAT TS Stein BF 5% 32 B, Hb 1 P E £ 35
K R EZ B ES B AR HIRE R R FE R R
W', Abu-Zreig 75X} A [7] L B 2 AL W %5 7 23
SRS RAE LG & B, WAL & LB R S H
W B B R B, o R B kol R
Bainbridge fiff 5% /& B b 2% i J& I 52 i 13 L P % L BR
R R B, OB O R R AR KT
1100°C "', Stein 5t 7 W J5URE ) 2 250 %6 T £L W9 %
LB AR A B 2 R, JRURE B 4 R
2 (1) 2 X6} LB 1 358 7K 6 3 B R )

Zi b AL B R B T T AL B R B A%
1 = B AR, (H e A LB 2% 23 )™ i e AIG fRl AL B o 1
J12EPERE T 5 e R L B S % i 9B UK R B 1 i
FEA, B B0 P AL B B 25 5 LA B 1 T 2
PEREAIFLB R . (HZ, HAT T A /il T2 M LA
JE L5 7K G R - S B AL R R T 2R R IR
Wi 4 3 15 AL B AR A R 2T, Monteiro 45 3 i
TS0 R A LA SR B Dl 3.4 ~ 12,1 MPa,
FFOFLBERE N 23. 2% ~26. 6% R 4 3L 1 FL W %,
R H R R 15 5. 6% ~9.5% . 1 @ ik
205 %2 B AL P S SOV 45 R R 38 5T 4k i 7 R R
M) 24 S ¥ 7K 256 I U K 2 50 B T L XE DA A2 e
P A

AR SC ARG Ry 32 B IEORE, LA T R R VA
AE R ), 58 Be i i B ) TS 45 R0 A% X Rl
- L i W A A B R R R R
FL B 28 RO 45 #4199 5% i), O i 8t B AT A A S

il

SRR /N SR A R v O 1 LB R L B R 1Y
AR T e 21 E — Bl K L 2 AL
B RAR A il T2

1 #R5ETE

1.1 #H&EER5KEET

ki L (Si0, R 43 50 55% L) b, AL O, 5t i 43 %k
35% LA &) B B PG I T = g, i 08 B 1 4
Oy RTTIE, HHEIS RN R £ o W HOK TR T
e GRA YA 3t 80 Hf (KiAR 0 ~0.178 mm) J5 &
FAHIEE LRI s Eea b E R X KR
AP B FE BE R A s BORE JE K T BGER 43 30 H
i (KA 0 ~0. 613 mm) 5 i, ol 38650 B T47 2Bk
FEAL o 8BRS (F B B R 250 o/ min | A B i R
400 r/min)2 h, 3 80 H i 77 HI 5 i ¥ e Ay 1 45 ol
il 7, o Si0, & 3 80 (30 £1) % , Si0, - # kL
%8 ~15 nm,

JEURL £ SE UG K R SR 1 B R SR+
TRA, IAE & A 7 B 1 5 B AREH P e 6 MPa
FE 3N BB T Bl R A S e R 1
PR be st 2 h, Y& E 5 B ARG 3 fL P e B
WEOKER, CEWARME 1R w8 il , A
SCHE R A 1AL B 2 b 45 T R S L D 1050 ~
1100°C (£ 2) , {5 R 8 2414, 3L 18 Fliab 3,

x1 ABEEKTE

Tab.1 Factors and levels of experiment

K e 45 L/ Wi 45 o AT K
C B % I KR AE/mm
1 1050 10 #0.613 (C)
2 1075 30 7 0.178 (F)
3 1100 50
Hit
- L eliRe [ 551 R R
@ GRS | ok | RN
Jri

fise S e

Fi 2

pestibt) [T B
| -

K1 TR
Fig. 1 Flow chart of preparation of clay-based

porous ceramic

o i BE 6 I, PR R P A 3 5 T A A
s R 19 5% A B 7 Rl WA BE e, 2 1 1R Y
il B I AH EL 3 0 A AL R ) AL RO R 3 R
L P RS A AL AR P i B S A AN AT 2 P
@it b oK B AR TR A SI0, 20K 3R RE i) 0RE B



54 3

BEWEAE SF ¢ ORG b R BAL I e 0 i K B 1 A 5 PERE DAL 185

IRk AL O, CaO IV 24 045 48 17 , 6
RG-S RAL B S 1 ) 2 PERE . D38 o A T
SELR BRI B CO, T 2 0P 4 72 1 — AR b
S50 A RV O 7 9 10 2 TR AT B L
FLMIE 1 1 A

F2 KA IE

Tab.2 Experiment treatments

13 . W PR
K W/ R %
1 C10 —1050 1050 10 C
2 F10 —1050 1050 10 F
3 C30 - 1050 1050 30 C
4 F30 — 1050 1050 30 F
5 C50 — 1050 1050 50 C
6 F50 — 1050 1050 50 F
7 C10 —1075 1075 10 C
8 F10 - 1075 1075 10 F
9 C30 —-1075 1075 30 C
10 F30 — 1075 1075 30 F
11 C50 — 1075 1075 50 C
12 F50 — 1075 1075 50 F
13 C10—1100 1100 10 C
14 F10 - 1100 1100 10 F
15 C30—-1100 1100 30 C
16 F30 - 1100 1100 30 F
17 C50 - 1100 1100 50 C
18 F50 - 1100 1100 50 F
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Tab.3 Content of different compositions

in porous ceramics %
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Fig.4 Effects of preparation process on flexural strength, linear shrinkage and open porosity of clay-based porous ceramics
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