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Study on rice husk ash/diatomite composite humidity-controlling material
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Abstract: Rice husk ash has super specific surface area and micro-porous structure, and its ecological effect is
superior to other industrial wastes, which is of great significance for its efficient utilization. In this study, rice husk
ash and natural diatomite were used as raw materials, and a proper amount of inorganic modified admixture was
added to prepare rice husk ash/diatomite composite humidity-controlling material. The humidity-controlling
performance, strength, and water resistance of rice husk ash/diatomite composite humidity-controlling material
were studied through experiments. The formation mechanism of strength and water resistance of the material was
discussed by XRD analysis, and the humidity-controlling mechanism of the material was studied by scanning
electron microscopy and material adsorption/desorption theory. The results show that when the rice husk ash
content is 9% ~17% , the moisture absorption and desorption rates of the composite material reach 0. 058 0~0. 066
0 kg/(kg + d) and 0. 042 6~0. 047 5 kg/(kg - d), respectively; the compressive strength at 60 days is 6. 01~6. 50 MPa
and the softening coefficient is 0. 71 ~0. 76. Inorganic modified admixture reacts with SiQ,, Al, O, in diatomite and rice
husk ash to form a large amount of C-S-H gel and new aluminosilicate minerals, such as Gismondine and Chabazite, which

make the material produce strength and water resistance. It has excellent humidity-controlling performance.
Key words: rice husk ash/diatomite composite humidity-controlling material; moisture absorption and desorption

rate; compressive strength; water resistance
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Tab. 1 Chemical composition of natural diatomite

Component SiO, Al, O, Fe, O, TiO,

MgO CaO LOI Total

Percentage/%  61.25 15.58 11. 23 0.55

0.91 0.22 8.58 98. 32

TALE IS AR DTV H Rk 95%
WA S Vo Ry BRI T R, BB AR, AR
iIE 0. 08 mm i FLAR HE G I A% 3. 500, EEIY
Mk v-C. S, MgO LUK A& o C.S.

1.2 R
L2.1 #rekil

R . A5 58 K (Rice Husk Ash,
RHA) B E 180~220 H. MRIEAIN H 41w 41 i
LR, AL A F (Inorganic Modified Ad-
mixture, IMA)SHBE R 15% ~25 %110 i
I PRI B T 5 T LM 45 A R ) ) T & L
3: L AR ME, R 2 B TR R
. N RHR L TR A 3 2) 5 R R R
RS, HIR R ST 20 mm X 20 mm X 20 mm {1935

fE. ORPERR 24 h S PREE, FRLEE B . A i
Sy 40 %0 ~80 %% i S T SR,

x2 EMHEL

Tab. 2 Raw material ratio

Diatomite RHA IMA a Water solid
Sample )

(A/kg) (B/kg) (C/kg) /% ratio
DG-0 75 0 25 0 0. 21
DG-9 75 10 25 9 0.23
DG-17 75 20 25 17 0. 25
DG-23 75 30 25 23 0. 27
DG-29 75 40 25 29 0.29

H: a=B/(A+B+C)X100%



786 [N S A S s PN

¥ MERPHEM) 51 %

1.2.2 iRt

(1) -5 & i 28

¥ GB/T20312-2006 € 2 570 b4 4 B il it ) 42 4
PERE . WA RE 0 I S b v ) v B s 3 D E A
BEWE IR TR RE. AE 5 AN BRSO % R
MgCl, . NaBr. NaCl. KCIl fil K, SO, [ i F1 £k i
W, HAE 25 CF 45 6l 89 25 <A X IR B 4 o ok
33.8% . 61.2% . 76.6% . 85.9% A1 99.0%.

iR EE, 7F 25 CIRE T IR
VRN AH RHE BE 4> 91 33. 8% . 61.2% . 76.6% .
85. 976 H1 99. 0% 1 T 45 s R W, 35 B W I T
Ji B K R AR RN A 6 BE 43 S Sk 99. 026,
85.9% . 76.6% . 61.2% FI 33.8% iy T4 2 v ik
i, 43 5 BR824 ik R A Y BT &
W) 7€ f a) ) B Ay 1d = The #2300 (1) i+ 540 R e
EOR SR w(%0).

u="""0100% (1)

A om AW OO B SR IRERE, kg, mi BT
PR E, ke

(2) Wi o 3 28

i E T EEE, 76 25 °C T Btk ik
NG BE 43 5115k 33. 8 %0 1 99. 0% By Tk 2% rpr 1%
M, FempE)mEEES 1 d+1 howE R R, A
A 5 B I A P 4 S P AR RN A R B A 99. 0%
Hl 33, 800 1) T 28 b B, % b AR s 1) ) B )
WA TR, H R 5 P55k ) 4 5 45 1k D)
FE. MRYEET AR, HX(2) . (3) MR
(O U (20) B (i) iR 28 V(kg/kg - d).

U=u —u,, (2)

R w MRS B T IR B 2, w IR
A OO JE ) I S i R
m, — m,
= 3
v my Xt (3)

R m WRIR S IR ED) &, kg mo R
W AR A OGRS ) IR AR R, ke omo o AR BT
&, kg;  AWGIOMRBME, d.
1.2.3  HUHE R St K v g

WOk FEE] 14 d, 21d, 28d. 42 dF160 d
B, o3 A AE T KR AR 2R R B T
Feom B, MRS P D0 B, #e X (4) i B H AL R
% K.

K=R,/R, (4)

A, RoFl R, 43 500 oA ik A AE T 4 bR 785 A0 W 7K 1
RETHPUEMRE, MPa.

L. 2.4 XRD fitfh B =3t g0 A

R X P RATH L H M BB A R T A
RARTEE L ARV S PR AR Y 25 21
. BOTE S B FLBUARAE , AR 0 20 A 45 2R B b
B /R BRSBTS & VR ARE 2 BE T K
BT ik Bz R R AL

2 FHRE5ITR

2.1 FEEHEEE

BT AR A AE 25 SR R IR EE 4 ) R 33,800,
61.2% . 76.6% . 85.9% Al 99. 0% By ¥ EE T ik )
WP, AE 25 C R HWL . R SRR 5 R
SFEAH R BE ) 5% R WA 1.

----- & Adsorption moisture of DG-0
—0O— Desorption moisture of DG-0
[ & Adsorption moisture of DG-9
[ —&— Desorption moisture of DG-9
24 F --@- Adsorption moisture of DG—17
I —O— Desorption moisture of DG-17
20 f --@- Adsorption moisture of DG-23
—O— Desorption moisture of DG-23
----- - Adsorption moisture of DG-29
—#— Desorption moisture of DG-29

Equilibrium moisture content/%
—_
~

30 40 50 60 70 80 90 100
Relative humidity/%

Bl EXEESFEHIEXEMNXRA
Fig. 1 Relationship between relative humidity

and equilibrium moisture content
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Fig. 4 Relation between age and compressive strength
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Fig. 5 Relation between age and softening coefficient
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