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用Moss Bag富集研究汞矿附近元素汞的沉降*
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摘　要　应用 M oss Bag 监测元素汞的干湿沉降.结果表明: 矿区大气汞浓度 200—1135ng·m- 3时汞的湿沉降为

1700 g·m- 2·a- 1; 干沉降 987 g·m- 2·a- 1.而当距矿区 67km,大气汞浓度 3. 4—4. 0ng·m - 3时,其干沉降 21 g

·m- 2·a- 1,湿沉降 33 g·m- 2·a- 1,湿沉降占总沉降 61%—63% ,干沉降占 37%—39% ,元素汞的干湿沉降与距

汞源的距离明显相关.
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　　汞散布到大气中,再按干湿沉降在大气中

移动到距汞源一定距离的区域.

由于苔藓 ( moss)具有较大的阳离子交换

量( 0. 9—1. 5meq·g
- 1干重) [ 1] , 自 90 年代以

来,用 Moss Bag 技术监测评价大气中重金属

污染工作在芬兰[ 2]和瑞典[ 3, 4]均有报道.

本研究选择贵州某汞矿区以及汞矿附近相

对纯净的梵净山自然保护区, 用 Moss Bag 技

术监测汞的干湿沉降( dry depositio n and w et

deposit ion) ,探讨了汞源附近汞的大气污染.

1　材料与方法

1. 1　Moss Bag 的制作

从相对清洁区采集苔藓 ( moss ) , 大灰藓

( Hyp num p lumaef orme w ils)摘取大于 6cm 以

上植株,用 0. 5mol·L
- 1

HCl浸泡 24h,然后用

蒸馏水洗净, 置于清洁处自然风干,备用.

称取风干后的 moss 3. 0g, 装入尼龙网

袋[ 1] 几何尺寸如图 1. 其大小为 15. 5cm×

6. 5cm , 网眼为 1. 5mm×2. 0mm , 展开时面积

约等于 100cm
2.

1. 2　干湿沉降的监测方法

将 Moss Bag 悬挂于所选择的 2个点, 1个

Mass Bag 用塑料罩覆盖上面, 另一个完全暴露

于大气中,并保证距离地面 3m 以上, 如图 2所

示.时间周期为 60d, 1996-04-26—1996-06-26.

监测当年气候正常.每月取下 Moss Bag 所损

失的重量不允许大于 5% , 3次重复.

图 1　Moss Bag 几何尺寸

图 2　覆盖与完全暴露的 Moss Bag

1. 3　样品的采集

在贵州某汞矿及离矿区 67km 相对清洁的

梵净山自然保护区采集苔藓植物同时测定大气

汞浓度.

1. 4　元素分析

大气汞用携带式 GARDIS-1A 测定,检出

限 0. 2pq·m
- 3
, mo ss 风干, 磨细过 100目筛,



于石英管酸炸弹用 HNO 3 在 160℃消化, AAS

测汞,检出限 10ml溶液( Hg ) 0. 1ng·ml
- 1
相应

样品含汞 0. 001mg· kg
- 1, 重现性误差为

10%.

2　结果与讨论

2. 1　大气汞浓度测定

对 9个点采样, 24h 连续测定, 其采样点见

图 3, 结果见图 4. 由图 4可知,在汞矿区大气汞

的浓度是 200—1135ng·m
- 3, 说明在矿区, 大

气汞的浓度较高, 随温度、湿度、风向的改变,产

生散布-沉降-再散布的循环. 图 4表明大气汞

的浓度随距汞源的距离增加而减少, 产生汞浓

度梯度,在梵净山大气汞的浓度仅有 3—5ng·

m
- 3 .当然汞的辐射与沉降与距离以及汞浓度,

汞的形态、湿度、风速、湍流、降雨量和人为活动

等诸因素的影响有关.

2. 2　moss测定结果

图 3　采样点的示意图

图 4　大气汞测定结果

苔藓样品的采集点见图 3.其分析结果如

表 1所示.苔藓的汞含量随距汞源距离的增加

而降低, 在 30km 以内符合数学方程式 c =

23. 17e
- 0. 115( r= 0. 99) ,苔藓中汞含量变化与大

气汞的移动趋势相一致.从目前人们所接受的

解释,大部分 Hg
2+
和 Hg

0
的沉降在 100km 的

范围,其它 50%汞将散射在 1000—2000km 范

围,而 5%将分布到全球. 当然这种解释是相对

的.

表 1　苔藓汞含量的测定结果

距离/ km 3 10 15 20 30

汞含量/ mg·kg- 1 16. 6 7. 69 4. 43 2. 55 0. 85

2. 3　Moss Bag 测定结果

覆盖的 Moss Bag 所接收的是干沉降累

积,而暴露在空气中的 Moss Bag 所接受的是

总沉降累积,测定结果如表 2所示.在汞矿区,

汞的沉降速率是 2694 g·m - 2·a- 1, 湿沉降占

63%,而在梵净山,汞的沉降速率是 54 g·m
- 2

·a
- 1, 湿沉降占 61% ,由于所选择点在同一地

区,降雨量基本相同, 所以, 湿沉降表现所占比

例一致. 2个总沉降速率的差异明显与距汞源

的距离相关,它们的变化趋势也同大气汞含量

浓度、苔藓汞含量变化趋势一致.

表 2　汞沉降测定结果/ g·m 2·a- 1

测　　点
总沉降

速率

湿沉降

速度 占总沉降 W%

干沉降

速度 占总沉降W%

汞　　矿 2694 1700 63 987 37

梵净山自
然保护区

54 33 61 21 39
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in lab. . 0. 01m
3
/ m

3
SO 2 is absorbed in a g lass

absorber w ith liquor o f manganese w aste slag.

Under the condit ion of so lid-liquid rat io SO 21
5, pH1. 8—2. 2 and SO 2 absor pt ion ef ficiency
≥90%, M nSO 4 H2O has been produced by

pr imary crystal lization o f the absor pt ion
mother liquo r. T he products analy sed have a

purity of 94% MnSO4 H2O.

Keywords: sulfur diox ide, manganese w aste

slag , w et desulphurizat ion.

Research of Large Gangue Content Cement.

Xu Bin et al. ( Dept . of Material Science,

Southw est Inst itute of Technolog y, M ianyang
621002) : Chin. J . Env iron. Sci . , 18( 6) , 1997,

pp. 61—62

By means of act ivator, a kind o f lar ge gangue

content cement w as obtained, w hich gangue
content is 60% and R28 is up to 49. 6M Pa . The

physical property such as normal consistency
w ater demand, sett ing time and soundness of

cement can meet the standard. The harden ce-
ment has low er poro sity of 0. 0413cm3 / g and

low er hydrate heat w hich is 253kJ/ kg .
Keywords: larg e gangue content cement , act i-

vator, physical and mechanics property , poros-

ity , hydr ate heat .

Study on a Dye Adsorption Made from Waste
Asbestos Friction Materials. Zhao Yuming et

al. ( State Key Lab o f Pollut ion Control and
Resour ce Reuse, Dept . of Environ. Sci. and

Eng . , Nanjing Univ. , Nanjing , 210093) : Chin.

J . Envir on. Sci . , 18( 6) , 1997, pp. 63—65

A kind of new adso rbent w as made from w aste
asbestos friction materials. T he static adsorp-

tion capacity for cat ion yel low X-5GL is
159. 68mg/ g in its aqucous solut ion w hich

chromaticity is 50000, and the adsor pt ion ca-
pacity for cat ion blue RL is 79. 68mg/ g in its

so lut ion w hich chromat icity is 5000. The t reat-
ing amount for w aste w ater g enerated in the

dyeing pro cess fr om w oo len text ile factory can
be as high as 280m l/ g . This adsorbent can also

effect iv ely adsor b r eactive dye, and can be eas-
ily r eg enerated through af tert reatment when

saturated adsorpt ion is r eached.

Keywords: asbestos fr ict ion mater ials, adsorp-

tion, cat ion dye, r eactive dye.

Study on the Treatment of Skin Wastewater by

Sequencing Batch Reactor. Zhu Shuqin et al .

( Qiqihar Envion. Pro tect ion Sci. Research In-

st itute, and Qiqihar Environ. Super vision Sta-
t ion, Qiqihar 161005) : Chin. J . Env iron. S ci. ,
18( 6) , 1997, pp. 66—67

Labor ato ry studies indicated that experimental

conditions: simulating w aste w ater tempera-
ture 20℃, DO 2mg/ L , CODCr1500mg/ L , BOD5

900mg / L , MLSS 2100mg/ L . Af ter 4 hour s pe-
riod aeration, the CODCr dropped tow ard about
100mg / L , BOD 5 tow ard adout 40mg / L , the
concentrat ion of sludge increased from
2100mg / L to about 2600mg / L . Experimental
results show ed that sequencing batch reactor

sy stem to be operat ted in a limit aerat ion
schedule can not cause sludge increase rapid-

ly.

Keywords: sequencing batch reactor, CODCr ,
BOD 5, MLSS, limit aerat ion, sludge expand-

sion.

GC Analytical Method for Acidic Phosphate
Ester. Deng Nansheng et al. ( Dept . of Envi-

ron. Sci. , Wuhan U niv . , 430072) : Chin. J .

Environ. S ci . , 18( 6) , 1997, pp. 68—70

Derivat ion methods of quater nary ammonium
salt thermo lysis, silanizat ion, methy l iodide-

esterificat ion and diazomethane-estericat ion
for acidic phosphate ester w ere compared in

this paper. Results indicated that methyl io-
dide-esterificat ion is the best derived method.

GC quant itat ive analysis of this method w as
sy stemat ically studied and a simple, quick, pre-

cise and high-sensity GC analyt ical method
w as developed. Percent recover y of P507 is
97. 0%—111% and its detect ion limit is 0. 92

ng through this method. Percent recovery of

P204 is 94. 8%—97. 8% and its detect ion limit
is 1. 33 ng . With the establishing of this

method, the studies on the behave of
org anophosphorus ex t ract ing agents especially

the acidic phosphates in w ater-environment
reach a new level.

Keywords: org anophosphorus ex tr act ing a-
gent, acidic phosphate ester , GC, drivat ion.

Dry andWet Deposition of Elemental Mercury

Measured by Moss Bag near a Mercury Mine.

T an Hong et al. ( Guizhou Research Centre of
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Physical T est ing and Chemical Analy sis,

Guiyang 550002) : Chin. J . Environ. S ci . , 18

( 6) , 1997, pp. 71—72

Dry and w et deposit ion of element mercury
w as measured by moss bag in this study . The

results show ed that w hen concentrat ion o f at-
mospheric mercury is 200—1135ng m

- 3
, w et

and dry depo sit io n of mercur y are 1700 g
m- 2 a- 1 , 987 m m- 2 a- 1at the mer cury mine

area respact iv ely . The concentrat ion of

gaseous mer cury is 3. 4- 4. 0ng m
- 3 , w et and

dr y deposit ion o f mercury are 33 g m
- 2

a
- 1
,

21 g m
- 2

a
- 1
respact ively at the area w hich is

67 km from mercury source. Wet deposit ion is
61%- 63% and dry depo sit ion is 37%- 39%.

Dry and Wet deposit ion of element mercury

are correlat ion w ith distance from mercury
source.

Keywords: mercur y, moss bag, dry and w et de-
posit ion, mercur y mine, atmospheric determ i-

nat ion.

The Design of the Chinese Provincial Environ-
mental Inf ormation Systems. Gao Lang,

Cheng Sheng tong et al. ( Dept . o f Environ.

Eng . , Tsinghua U niv . , Beijing 100084) : Chin.

J . Envir on. Sci . , 18( 6) , 1997, pp. 73—75

This paper intr oduces the overall design, basic

st ructure, main contents, developing process,

and characteristics of the Provincial Environ-

mental Informat ion Systems( PEIS) that cover
27 pro vinces in China. U nder the guidance of

research on Environmental Informat ion Re-
sources M anagement P laning and Environ-

mental Information Normalizat ion, several ba-
sic databases, environmental management

modules, and decision-making support mod-
ules were developed through the way of com-

bining the st ructural life cycle idea w ith the

fast pr ototype developing methodolog y. On
the w hole, the technique o f the established

sy stems is advanced, their funct ions are pract i-
cal, their design is normalized, their manage-

ment is convenient , and the establishment of
them is the base for fur ther development of

the env ironmental informat ion netw orks in our

country.

Keywords: informat ion sy stem, environmental
management , environmental info rmat ion sys-

tem .

A Study on the Impact Analysis of LCA. Xi
Deli et al. ( Dept . of Environ. Eng . , T singhua

Univ. , Beijing 100084 ) : Chin. J . Envir on.

Sci. , 18( 6) , 1997, pp. 76—80

T he impact analysis is a key part in LCA. It is
also the most dif ficult one in LCA. T here are

some disadvantages for both the ex isit ing
qualitive and quant itat ive appro aches. On the

basis o f the LCA index sy stem proposed by
authors ear lier , the method of environmental

quality assessment has been int roduced to the
impact analysis in this study , w hich makes the

impact analy sis much easier than befo re.

M oreover, the obtained results are rather ob-

ject iv e and comparable. T his paper illust rates
the est imation approaches for ev aluat ion in-

dexes and explains how to fo rm the essent ial
index sy stem . It has been pointed out that the

use of 5 essent ial indexes should be enough for
def ining the environmental propert ies o f a

product comprehensiv ely .

Keywords: LCA, environmental quality assess-
ment , impact analysis.

Development, Application and Industrial-

ization of Environmental Usef ul Micrroorgan-
ism. Shi Jialiang et al. ( Dept . of Environ. Sci. ,

East China Normal Univ ersity, Shanghai
200062) : Chin. J . Env iron. Sci . , 18( 6) , 1997,

pp. 81—83

M icroo rganisms play an impor tant role in a lot

of f ields, such as the deg radat ion and transfo r-
mat ion of pollutants, r ecycling of r esources,

producing and development of gr een products,

protect ion of ecolog ical environment . It is dis-

cussed in this paper that the direct ion of de-
volopment and indust rializat ion o f the useful

microorg anisms.

Keywords: environmental useful m icroo rgan-

ism , industr ializat ion, development , appl ica-
t ion.
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