Measurement of airborne contaminants
For each of the terms below indicate what is the state of matter (Gas, Liquid or Solid) and define the term.
大气污染物的测量
1. 说明如下各类物质的状态（气态、液态或固态），并进行定义。
W201 Day 2 – Overnight Questions with Answers
W201第 2天 – 课后问题和答案
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	Term
	State of matter
	Definition

	术语
	物质状态
	定义

	Vapour
	Gas
	The gaseous state of a substance which is liquid at 25°C and 760 mm Hg (STP).

	蒸汽
	气态
	物质的气态状态，在25℃和760毫米汞柱（STP）条件下是液态。

	Mist
	Liquid
	Liquid particles, large size generally produced by bubbling, splashing or boiling of a liquid.

	雾气
	液态
	液体颗粒，尺寸大，一般由鼓泡、液体飞溅或沸腾产生。 

	Fume
	Solid
	Solid particles produced by condensation from a liquid or a reaction between two gases. The particle size of a fume <1 micron (µm) diameter anything larger is considered a dust particle.

	烟气
	固态
	固体颗粒，由液体冷凝，或气体反应形成。小于1微米（μm）直径的烟气中粒子是尘埃粒子。

	Dust
	Solid
	Particles of solid material in the broad size range of 1 micron to 1 millimetre diameter. Anything of a larger particle size is considered to be grit and will be too heavy to remain airborne

	灰尘
	固态
	直径在1微米至1毫米直径范围的固体材料粒子。较大粒子则视为砂砾，过重，无法空载。

	Aerosol
	Solid or Liquid
	General term for the dispersions of solid or liquid particles of microscopic size in a gaseous medium e.g. fog, smoke etc. although commonly used to term fine liquid spray (e.g. ‘aerosol can’).

	气雾剂
	固态或液态
	气体介质中显微粒径的固体或液体颗粒的传播，如雾，烟等，虽然该术语通常系指细密的液体喷雾（如气雾剂'）。

	Fibre
	Solid
	Solid particulate which is long and thin i.e. has a high aspect ratio of length to breadth.

	纤维
	固态
	细长的固体颗粒，纵横比值大。



In each of the following pairs indicate which generally involves the larger particles.
1. 说明如下各项中，哪种物质的颗粒较大
	1
	Fume or dust
	
	Dust

	1
	烟雾或灰尘
	
	灰尘

	2
	Vehicle exhaust or cement dust
	
	Cement dust

	2
	汽车尾气或水泥粉尘
	
	水泥粉尘

	3
	Respirable particles or inhalable particles
	
	Inhalable particles

	3
	可入肺颗粒或可吸入颗粒物
	
	可吸入颗粒物

	4
	Mist or spray
	
	Spray

	4
	薄雾或喷雾
	
	喷雾

	5
	Viruses or bacteria
	
	Bacteria

	5
	病毒或细菌
	
	细菌






For each of the following, name the equipment and indicate what substances and what type of sampling it might be used for.
1. 对照图片，说出设备名称，说明该设备适用的材料和采样类型。
	[image: ]
	IOM sampling head
Inhalable dust monitoring
Long term sampling

IOM 取样头
用于可吸入粉尘监测
长期取样

	[image: ]
	Cyclone sampling head
Respirable dust
Long term sampling

气旋式取样头
用于可吸入粉尘
长期取样

	[image: accuro Pump]
	Colorimetric tubes
Gases and vapours
Grab samples

比色管
气体和蒸汽
抓取样品

	[image: mediawebserver?66666UuZjcFSLXTtNXfyLVs6EV76EbHSHVs6EVs6E666666--]
	Passive/diffusion sampler
Gases and vapours
Long term sampling

扩散采样器
气体和蒸汽
长期取样

	
	

	[image: DSCN0549]
	Charcoal tubes
Gases and vapours
Long term sampling

炭管
气体和蒸汽
长期取样
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	Direct reading photoionization detector
Organic compounds (gases/vapours)
Grab samples or continuous monitoring

直读式光离子化检测器
有机化合物（气体/蒸汽）
抓取样品或连续监测




The data below represents the information collected during an air monitoring exercise for Total inhalable dust. For each sample calculate the measured concentration of dust in mg.m-3.
1. 如下数据为总吸入粉尘空气监测过程中所采集的信息。计算各样本中灰层的实测浓度（单位：mg.m-3）。
	Sample No:
	Start  (hh:mm)
	Stop  (hh:mm)
	Flow Rate (l.min-1)
	Filter Pre weight (mg)
	Filter post weight (mg)

	样品编号
	起始浓度（hh:mm）
	最终浓度  （hh:mm）
	流量（l.min-1）
	过滤前重量（mg）
	过滤后重量（mg）

	1
	09:00
	17:00
	2.0
	25.34
	25.59

	2
	09:15
	12:30
	2.0
	24.99
	27.49

	3
	13:30
	16:58
	2.0
	26.01
	28.09

	4
	08:00
	16:30
	2.0
	25.45
	26.21

	5
	09:17
	15:16
	2.0
	25.11
	26.37



	Sampling Time (mins)
	Weight Change of Filter (mg)
	Volume of air sampled
(litres)
	Concentration (mg.m-3)

	采样时间（分钟）
	过滤前后重量变化 (mg)
	采样的风量
(升)
	浓度(mg.m-3)

	480
	0.25
	960
	0.3

	195
	2.50
	390
	6.4

	208
	2.08
	416
	5.0

	510
	0.76
	1020
	0.7

	359
	1.26
	718
	1.8
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Hygiene standards and occupational exposure limits 
For each of the following measured exposures calculate the appropriate 8-hour time weighted average
a. The operator works for eight hours on a process in which he is exposed to a substance hazardous to health. The average exposure during that period is measured as 0.15 mg.m-3.
The 8-hour TWA = 
(0.15 x 8) / 8 
= 0.15 mg.m-3
b. Working periods may be split into several sessions for the purpose of sampling to take account of rest and meal breaks etc. This is illustrated by the following example:
卫生标准和职业接触限值

1. 对于如下各实测接触限值，计算8小时时间加权平均值


a. 操作人员与有健康危险物质接触八小时。该阶段的平均接触值为0.15 mg.m-3。
8小时 TWA = 
(0.15 x 8) / 8 
= 0.15 mg.m-3


b. 将工作时间分为几个时段，以进行采样，应考虑休息和用餐时间。见如下示例：


	Working period
	Exposure (mg.m-3)
	Duration of sampling (h)

	工作时间段
	接触浓度 (mg.m-3)
	采样时长(h)

	0800-1030
	0.32
	2.5

	1045-1245
	0.07
	2

	1330-1530
	0.2
	2

	1545-1715
	0.1
	1.5






Exposure is assumed to be zero during the periods 1030 to 1045, 1245 to 1330 and 1530 to 1545.
1030至1045，1245至1330和1530至1545期间的接触值为零。
The 8-hour TWA = 
 8小时TWA =
(0.32 x 2.5) + (0.07 x 2) + (0.20 x 2) + (0.10 x 1.5) + (0 x 1.25)
8
0.80 + 0.14 + 0.40 + 0.15 + 0
8
= 0.19 mg.m-3
c. An operator works for eight hours during the night shift on a process in which he is intermittently exposed to a substance hazardous to health. The operator’s work pattern during the working period should be known and the best available data relating to each period of exposure should be applied in calculating the 8-hour TWA. These should be based on direct measurement, estimates based on data already available or reasonable assumptions.
c. 操作人员在夜班工作八小时，间接接触对健康有损的物质。应已知工作期间操作人员的工作模式，应采用与各接触期相关的最佳可用数据来计算8小时TWA。应以直接测量做基础，预估应以已有数据或合理假设为基础
	Working period
	Task
	Exposure (mg.m-3)

	工作时间段
	任务
	接触值 (mg.m-3)

	2200 to 2400
	Helping in workshop
	0.1 (known to be exposure of full-time group in workshop)

	2200至 2400
	辅助车间运行
	0.1 （车间全职工作人员已知会有接触）

	2400 to 0100
	Cleaning elsewhere in factory
	0 (assumed)

	2400至0100
	清洁工厂
	0 (假设)

	0100 to 0400
	Working in canteen
	0 (assumed)

	0100至0400
	在食堂工作
	0 (假设)

	0400 to 0600
	Cleaning-up after breakdown in workshop
	0.21 measured 

	0400至0600
	车间停运后进行清洁
	0.21，实测



The 8-hour TWA = 
8小时TWA =
(0.10 x 2) + (0.21 x 2) + (0 x 4)
8 
= 0.078 mg.m-3
d. The operator works a 12-hour shift each day for five days, and then has seven days’ rest. The exposure limits are based on an 8-hour reference period in each 24 hours in which an exposure occurs; the seven days’ rest makes no difference. While at work, the operator is exposed to 4 mg.m-3.
d. 操作人员连续工作五天，每天工作12小时，随后休息七天。接触限值是各24小时内8小时参考期为基础，其中所述24小时系指有接触的24小时；七天休息日无任何差别。在工作时，操作人员的接触浓度是mg.m-3。
The 8-hour TWA = 
8小时TWA =
(4 x 12) 
       8
= 6 mg.m-3



Biological monitoring and Health Surveillance
What are the three main reasons for undertaking Health Surveillance?
· to ensure adverse health effects related to the work are identified at an early stage; in some countries there may be statutory requirements.
· to ensure continued medical fitness for specific tasks like diving or fire fighting
· to promote general health.

What kind of information can biological monitoring provide?
· the content of a toxic material or its metabolite in blood, urine and breath
· Its effects on enzyme systems or metabolic pathways
· Early reversible tissue change
· Physiological changes Immunological changes.

CONTROL
Name the elements of the Hierachy of Control and list them in order of performance.
           生物监测及健康监护

1. 实施健康监护的三大原因是什么？


· 确保能在早期就发现与工作相关对健康造成的不良影响，在某些国家，健康监护是法律强制规定的要求。
· 确保从事特定任务（如潜水或灭火）人员的身体健康。
· 确保身体状况良好。



生物监测可以提供何种信息？

· 血液、尿液和呼气中有毒物质或其代谢产物的含量。
· 其对酶系统或代谢途径的影响。
· 早期的可逆组织变化。
· 生理变化、免疫系统的变化。


控制
列出控制层级的要素，按性能表现顺序列出。


 (
优先级增加
) (
个人防护装备
) (
行政控制
) (
工程控制，包括
LEV
) (
分离
) (
隔离
) (
取代
) (
消除
)[image: Section 9 Fig 9-1]



VENTILATION
通风
Name the general components of a Local Exhaust Ventilation system
1. 列出局部排气通风系统的通用部件
 (
排气口
) (
风扇
)
 (
管道
) (
空气净化器
) (
外罩
)[image: Section 10 Fig 10-1]

What elements need to be considered when trying to control an airborne contaminant using Local Exhaust Ventilation?
1. 使用局部排气通风来控制大气污染物时需要考虑哪些要素？

 (
A 
污染
云
来源，速度方向
) (
有效控制
) (
D LEV 
外罩
类型、大小、气流
) (
B
工序要求
 
封闭罩数量，
LEV
最有效使用的重新设计程序
) (
C  
对操作人员的要求
确保外罩与作业方式协调
)[image: Section 10 Fig 10-2]



Give names to each of the hoods shown and describe how they control airborne contaminants.
1. 说出如下机罩的名称，并描述其控制大气污染物的原理。

	[image: fig23x]
	Enclosing hood – surrounds the contaminants and minimises escape by drawing air through open faces.
封闭罩 – 覆盖在污染物周边，通过开口抽气方式来减少污染物的逃逸。

	
[image: Receptor]

	Receptor Hood – receives materials in the direction they are ejected.
受体罩 –沿污染物排放的方向接受材料。

	



	Capture hood –
provides suction beyond the face of the hood to capture contaminants and draw them into the hood.
采集罩–在外罩正面稍远处吸气，以采集污染物，将其吸入外罩中。
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