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石棉尾矿水热合成建筑材料的研究*
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摘要　对利用石棉尾矿水热合成建筑材料进行了研究.结果表明:石棉尾矿预处理的最佳温度为 950℃,石棉尾矿

90%、MA 和 NB各 5%时材料的性能较好.
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　　由于石棉矿石开采品位一般仅为 1%-

4%
[ 1]
,因此尾矿排弃量很大. 据统计,全国石棉

矿山平均每年排弃尾矿近千万 t . 由于无合理

大宗利用途径, 年复一年,各矿山已堆积如山.

通过分析测试石棉尾矿的矿物组成和结构,利

用石棉尾矿生产蒸压建筑材料,在国内还未见

报道. 本研究表明, 采用适当的工艺措施,可以

水热合成抗压强度达 25MPa 以上的建筑材料,

其性能达到一般蒸压建筑材料标准. 并且该材

料耐高温性能很好, 制品加热到 800℃, 保温

2h,强度不但不降低,反而增加 10%左右.

1　材料和方法

1. 1　石棉尾矿

石棉尾矿取自四川彭县石棉矿, 经 XRD

鉴定分析(图 1)主要矿物为叶蛇纹石,少量滑

石、白云石和方解石.化学组成见表 1.

表 1　石棉尾矿的化学成分(Wt) / %

LOSS S iO 2 M gO Al2O 3 Fe2O 3 C r2O 3 CaO NiO

13. 19 39. 20 40. 09 1. 32 7. 44 1. 00 0. 52 0. 00

1. 2　实验方法

将石棉尾矿破碎成 10mm 左右的碎粒,装

在耐火钵中, 在 700℃- 1050℃的温度下煅烧

一定时间冷却后, 粉磨 0. 08mm 方孔筛筛余小

于 10%, 然后按设定的配方配料、成型、脱模后

在 174. 5℃和 8×10
5
Pa 的饱和水蒸气下水热

合成 8h,冷却后测其物理力学性能.

图 1　石棉尾矿的XRD 图

A. Mg 2S iO 4　C . 3MgO·2SiO 2·2H2O

D. CaCO 3·MgCO 3　F. Mg 3[ ( OH) 2/ SiO 4 O 10]

2　实验结果及分析

实验结果见表 2、表 3和表 4.

表 2　石棉尾矿煅烧温度与抗压强度的关系

编号 温度/℃ 抗压强度/M Pa

1 25 0. 00

2 700 6. 94

3 850 19. 86

4 950 23. 65

5 1050 17. 63

　　从表 2可知, 以试件抗压强度作为考核指



标,石棉尾矿的煅烧温度以 950℃最佳. 从表 3

可知,在相同的工艺条件下,配方不同,配合比

表 3　材料组成与制品抗压强度的关系

编号
石棉尾矿( Wt )

/ %

外加剂( W t ) / %

MA NB LS

抗压强度

/ M Pa

1 95 5 0 0 10. 89

2 90 10 0 0 11. 31

3 95 0 5 0 13. 91

4 90 0 10 0 13. 91

5 95 0 0 5 12. 42

6 92 0 0 8 13. 27

7 90 0 0 10 15. 52

8 90 5 5 0 19. 96

9 100 0 0 0 10. 79

表 4　较佳工艺技术参数下石棉尾矿水

热合成制品性能1)

编号
吸水率

/ %

容重

/ g·cm3
抗冻性

抗压强度

/ MPa

抗压强度1)

/ M Pa

1 18. 5 1. 76 好 28. 5 31. 4

2 15. 2 1. 90 好 29. 6 33. 2

3 22. 8 1. 62 好 27. 8 30. 6

平均 18. 8 1. 76 28. 6 31. 7

　　1)样品在 800℃煅烧 2h

不同,所得制品的强度也不相同,其中以 8号样

品最高.由表 4可见,利用石棉尾矿水热合成建

筑材料制品性能优异,尤其是它的耐高温性能

好,在 800℃的温度下煅烧 2h,其强度平均值反

而从 28. 6M Pa 提高到 31. 7M Pa. 但在同样条

件下, 水泥砼的强度却会降低 30%以上 [ 2] . 石

棉尾矿经煅烧后再水热合成建筑材料具有优异

的性能, 主要是由于石棉尾矿经高温煅烧后形

成橄榄石和顽辉石,而经水热合成处理后,顽辉

石和部分镁橄榄石又转变成了蛇纹石(图 2) .

图 2　水热合成蛇纹石制品的 XRD 图

A. Mg 2S iO 4　C . 3MgO·2SiO 2·2H2O

D. CaCO 3·MgCO 3　F. Mg 3[ ( OH) 2/ SiO 4 O 10]

3　小结

( 1)利用石棉尾矿可水热合成性能优异的

建筑材料.该种建筑材料可作墙体材料、保温隔

热材料和装饰材料等.

( 2)利用石棉尾矿生产建筑材料,用量大,

可为工业副产物的大宗利用开僻一条广阔的途

径,具有显著的环境效益、社会效益和经济效

益.
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the lake; studies on the succession of phytoplankton;

assessment of the fishery po tent ial on the basis o f phy-

toplankt onic pr ima ry productivit y; determination o f t he

standing cr op and product ion o f zooplankton; studies

on the function of or ganic detritus in the system and

the top-down effects of fish on the sy stem, et c.

Key words: Lake Donghu, ecolo gy , str uctur e and func-

tioning, top-dow n effects.

Thermal Environment of Urban Area and The Im-

provement of Its Micro - thermal Environment . Liu

Xiaotu and Chen Enshui ( Dept. of Architectur e, South-

east Univer sity , Nanjing 210096 ) , Shao T ieru ( T he

Association for Science and T echno lo gy of Zhenjiang

City 212001) : Chin. J . Env iron. Sci. , 18( 1) , 1997, pp.

54- 58

On the basis of the change of thermal env ir onmental

factor s in sever al cities and counties o f sout hern par t in

Jiangsu pro vince, this ar ticle analy zed firstly t he

chang ing t rend o f therm al environment al facto rs that

caused by the urbanizat ion, then introduced the effects

for improving micr o-t hermal env ir onment o f habit ation

by using the mea sur es including t he planning of ro ad

netw ork in urban ar ea, the contro l o f density of t he

building s, t he g reenery and t he w ater s in the urban

ar ea.

Key words: development of the cities, thermal envir on-

ment, heat island effect, improvement o f m icro-thermal

envir onment.

The Photolysis Character of Methyl Bromide and Tri-

bromomethane in the Presence of Hydrogen Peroxide.

Zhong Jinx ian, Zhang Deqiang ( Resea rch Center fo r

Eco-Env ir onmental Sciences, Chinese Academy o f Sci-

ences, Beijing 100085) , Chen Dazhou ( Chinese Center

for Cer tified Reference Ma terials, Beijing , 100013 ) :

Chin. J . Env ir on. Sci. , 18( 1) , 1997, pp. 59- 61

Under simulated at mospher ic condition, photo ly sis fo r

CH3Br + H2O 2 and CHBr 3+ H2O 2 sy stems were stud-

ied. H2O 2 was ir r adiated by 253. 7nm UV and produced

OH radicals. The OH radicals can initiate phot oox ida-

tion of CHBr 3and CH3Br . T he products of phot oox ida-

tion w ere determined by a four ier tr ansfo rm infrar ed

spectr oscopy with 20m long pat h cell. T he products

w ere CO , CO 2, CH2O and H2O fo r CH3Br + H2O2 sys-

tem, CO 2, CO , H2O and COBr 2 for CHBr 3+ H2O 2 sys-

tem, based on those result s the mechanisms o f pho-

toox ida tion w ere suggested.

Key words: photo ly sis, OH radicals, br ominated

methanes.

The Eff ect of Parents Smoking on the Urinary Concen-

tration of 1-Hydroxypyrene of Children. Zhao Zhen-

hua ( Beijing Municipal Resear ch Academy o f Envir on-

mental Pr otection, Beijing 100037 ) , T ong Jingyi

( Shanx i P ro vincial Childr en's Hospit al, T aiyuan

030013) : Chin. J . E nvir on. Sci. , 18( 1) , 1997, pp. 62-

64

Using the ur inar y 1-hydroxypy rene as a biolog ical in-

dex , the effect of parents smoking on the content o f 1-

hydro xypyr ene in the pupil's ur ine w as investigat ed.

The 1-hydro xypyr ene level in 234 urine specimens o f

pupils fr om 4 urban distr icts w as determined, and the

ambient air in these districts w as synchronously sam-

pled and analyzed fo r the content of benzo ( a ) pyr ene
( BaP) . It w as found that t he content o f urinary 1-hy-

droxypy rene o f the pupils is significant ly cor related

w ith the ambient concentra tion o f benzo ( a) pyr ene in

the co rr esponding r egion w here the schoo l is lo cat ed.

For the gr oups o f pupils w hose parents smoke the ur i-

nary level o f 1-hydroxypy rene ar e alw ay s higher than

that of the g roups with non-smoking parents, but the

t-tests indica te that t he difference is no t statist ically

significant due to small populations.

Key words: smoking , ur inar y 1-hydro xypyr ene, benzo

( a ) pyr ene .

Primary Study on Sulfur Capture in Coal Briquet Com-

bust ion by Fe2O3 Promoting. Zhang L iangquan, Chen

Siw ei et al. ( China Chemica l Industry Economic and

Technical Development Centr e, Beijing 100723) : Chin.

J . Env iron. Sci. , 18( 1) , 1997, pp. 65- 67

Acco rding to the ignit ion po int of sulphur in coal, the

sulphur capture reaction pr ocess w as divided into tw o

stag es in t his paper . It was found that sulphur captur e

in coal ash mainly happened in stag e of below 500℃.

Relationship betw een tim e of r aising tempera t ur e and

fr act ion of sulphur captur e w as obtained that time o f

r aising temperatur e must be below 30 min. It w as

found that the mo re Fe2O 3 w as used, the m ore CaSO 3

changed into CaSO 4. The actual pr ocess of sulphur

capt ur ed in coa l ash w as simulat ed thr ough the reac-

tion CaO+ SO 2+ 0. 5O2→CaSO 4. A t last some special

exper iments w ere designed and proved that Fe2O 3

mainly pr omo ted t he r eaction CaO+ SO 2→CaSO 3.

Key words: coal briquet, sulphur capture , Fe2O 3.

Study on the Synthetizing Building Materials by Steam

Curing Asbestos Tailings. Lu Zhongyuan, Wang Hai-

bin et a l. ( Southw est Inst itute of Technolgy , M ianyang

621002) : Chin. J . E nv ir on. Sci. , 18( 1) , 1997, pp. 68-

69

A Study on synthetizing the building mater ials by

steam cur ing fr om asbestos tailing have been done in

the present thesis. The effects o f calcined t emperatur e

of t he raw mater ials, the addit ions on the proper ties o f

products have been studied in this paper . T he results

show ed t hat function o f t he mater ial are the best w hen

optimum temperature of pr etr eating the asbesto s tail-

ing is 950℃ and component in the mater ial is 90% for

the asbesto s tailing and component in the material is

all 5% for MA and NB.

Key words: asbesto s tailing s, building m aterials, st eam

curing .
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