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Table 1  Chemical composition of phosphorus gypsum

)% Al O, SiO, Fe, O, MgO CaO SO P, O; F CO; IOES R ASTEY)
w/ % 0.63 14.97 0. 25 - 31.45  41.64 0.78 2.52 1.18 8.82 15.42
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Table 2 The chemical composition of cement

B w(Si0) /% w(MgO) /% kekg&/%
PN $ 3 2.0~3.0 2.5~4.0  2.0~4.0
E4% GB175-1999  <C3.5 <5.0 <5.0
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Table 3 Ratio of each raw materials under different phosphogypsum process

WA
%5 (BEAF /mOK IR — S ——— ORI /%
7 R wOB B £ 7 / % wGEE AT/ % “ '
Al 15 0 30
0.50
A2 0 15 30
A3 20 0 25
0. 80
A4 0 20 25
A5 25 0 20
1.25
A6 0 25 20
A7 30 0 15
1. 50
A8 0 30 15
VE LA I ORI R S BORAE BRI 500 (B IER 4300 BB AT 4 220 JIRH 5% EATIK 2%,
£1 TARKAETEEREL
Table 4 Ratio of each raw materials under different silica fume content
P wUE R A E) /% wOK ) / % w KD / % TR 0 T Jog 6k A e v 5 R 43 B/ o
Bl 20 25 5 10
B2 20 20 10 20
B3 20 15 15 30
W H e ok g e 3R 3.
®5 AABKRIETEEHAEL
Table 5 Ratio of each raw materials under different bone glue
Ji 58 4 et
PR B R L pop—— : (BEALTER / %
" R wUB BT / % wOK i) /% w(FEHK) / % wORIEROR) 12
Cl 0.86 1 20 25 5 43
C2 1:1 18.6 23.25 4. 65 46.5
C3 1.2:1 16.92 21.15 4,23 50. 73
W HA m B4R /m ORI =0. 80, Ho e JFUkH it 20 B F) 55 3.
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Fig.1 Flow diagram of slurry preparation process



44

FR RS W AE R I B o 41

040
035
0.30
0.25
0.20
0.15
0.10 |
0.05

0 0.50 |_|1.80 1.25 2.00

m (JBLREwEA 8 Im OK8)

(a) JRPEWE A B DR Be

035
0.30
0.25 —
0.20
0.15

0.10

* (LI | T | (S 1

0.50 1.80 1.25 2.00
m GEIEBEAF) /m OKJe)
(b) ZR IRl £1 FF DI ML fE
HRERENURMEESMNER
Fig. 2 The result of phosphorus gypsum on

performance of mortar
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Table 6 The sound absorption coefficient of the calcined phosphogypsum slurry and water absorption

S| W75 ZR AL
TR R AL TR R TPk E/ %
mUB BB A B /m K Y) 200 Hz 250 Hz 315 Hz
0.16 0.16 0. 20 0.17
0.50 0.16 138
0.13 0.14 0.17 0.15
0.12 0.14 0.18 0.15
0. 80 0.14 130
0.10 0.12 0.17 0.13
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Table 7 Different content of silica fume in gelled material influence on mortar performance results
TEIRAE B BEM R A BT 4 40 40 PUESRIE/MPa AR/ [W/(m « ] HEMEE/(g/cm’)  TREEE/(g/cm’)
10% 0.235 0. 049 0. 32 0. 35
20% 0. 307 0. 050 0.31 0.33
30% 0.113 0. 048 0.29 0.33
8 AEABKEXMNBEERLMHER
Table 8 The effect of different bone glue ratio on mortar performance
FRRRIL  BUEHIE/MPa  SHRH/IW/ (e 0] RS/ (a/om')  TREHIE (a/em’)  BoKH/%
0.86:1 0.235 0. 049 0.32 0. 35 118. 86
1:1 0.28 0. 050 0.31 0.33 124. 08
1.2:1 0. 20 0.047 0. 30 0. 32 128. 37
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Fig. 3 Effect of phosphogypsum process on

compressive strength of mortar
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Preparation and characterization of
phosphogypsum thermal insulation mortar

JI Jia-you ,ZHU Yun , XU Man ,LIANG Xing-rong ,WANG Liang ,CAO Hong , HUANG Zhi-jie
(School of Material Science and engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: To utilize phosphogypsum industrial waste residue, the high-strength building gypsum pre-
pared by pretreatment and calcination(autoclave) was used for cementitious materials with cement and
silica fume. This cementitious materials with glazed hollow bead were used for preparing inorganic ther-
mal mortar,while quick lime was alkali-activator. The effects of content of phosphorus gypsum and sili-
ca fume, bone-glue ratio and preprocessed technology of phosphogypsum on compressive strength, ther-
mal conductivity,sound absorption coefficient of thermal mortar were analyzed by single factor experi-
ment. The results show that the phosphogypsum after pretreatment can be used as cementitious materi-
als directly; the optimum proportion of thermal mortar is phosphogypsum/cement = 0. 80, aggregate/
cementing material=1,and silica fume/cementitious materials=0. 20. Under this condition, the thermal
conductivity and the dry apparent density of thermal mortar are less than 0. 054 W/(m « k) and 0. 35 g/cm’
respectively,and the compressive strength is more than 0. 3 MPa, which meets government standard of
thermal mortar.
Key words: phosphorus gypsum; high-strength gypsum;the compressive strength;coefficient of thermal
conductivity;inorganic insulation mortar
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Surface coating of strontium magnesium silicate phosphor

HUANG Zhi-liang , XIA Hao-fu .WANG Hong-quan ,HU Ming-wei ,
ZHAN Gang ,XIA Jun-jie ,LI Bo,ZHANG Zhan-hui
(School of Material and Engineering, Wuhan Institute of Technology, Wuhan 430074 ,China)

Abstract: The aluminum sol was prepared using the aluminium isopropoxide as the starting material. A
sol-gel method utilizing heterogeneous nucleation mechanism of phosphor in the aluminum sol was
adopted to coat an alumina layer on the surface of strontium magnesium silicate long persistence phos-
phors. The crystal phases,surface morphologies, luminescent properties and thermal stability of coated
phosphors were investigated and the influences of different coating amount on afterglow property and
heat treatment temperature on phosphor were analyzed. The results show that it is successful to coat a
well-distributed and compact aluminum layer on the surface and the coat process does not change the
crystal structure of phosphor;the initial afterglow brightness of samples has a decrease tendency with the in-
crease of coating amount;afterglow brightness appears a minimum drop and luminous intensity decreases about
10% when the coating amount is 87 ; the afterglow brightness turns gradually attenuate as the rise of the heat
treatment temperature;the decay brightness of uncoated sample is 0. 24 and the coated is about 0.1 at 900 °C.
So surface coating improves the luminescence properties of strontium magnesium silicate phosphor

Key words: strontium magnesium silicate phosphor;coating;luminescence properties;heat resistance
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