§_; LEELSHE “toE MM

T EEMRAHERES

Practical English for Chemical Industry

it IRA%E

5w Mol %

A N DUk Wk oml 4

||||‘ 44} % x ﬁs 1'-11




EEESRE toH" WM

& E R R
=3 H W T

Practical English for Chemical Industry

F N FkE XYk BlEH
I K% MeganTrott FH



n & E T

FEMC IR RE SRR, EALVER. ¥AEVRH. ¥A
EIALER . PTEHAAEE . KRB TRE ., IO, HEREER
BAANFEEFHITRE, PRENTHERCHERNEEERF, 4
B, SABRHARE T RIGEE. BUENE. NRARBRAL, %3 ki
RSN, NI, ), % 5, BEST 082 L7 TR #
FTHEE A MR H AR O N BB A4S IR A I S SE e 1.

ARPERTHLIERMR T, WEATHEMEAR,

EH RS B (CIP) &=

e TR AFEE /P g, —dba. Bl2EhREE, 2012
(BERSHT “T0 ARB - SAERREM 25])
ISBN 978-7-03-033950-8

I. Off 0. O 0. OfZET - HiE - BEL - #ht
Iv. @ H31

T ER A E 151 CIP g7 (2012) 550574705

Tiemsk: B K/ TER: 274k
FALErR: BAR/H &L HERAIEE
BXRH: SRFEe

&4 8 2 k2 B
It s ML #7169
HE LR 100717
http //www sciencep com

AA %M N
BB RS  BHFEBELH

*

20124E4H% — MR FrA. 787x1092 1/16
20124F4 B — K EIRI Eldk. 6 3/4
FE¥. 160000

T 19.005%
G DR A, B ATFEENE>)

HEERETE 010-62134088 4B SPERIE 010-62135120-2021 (SF02)

IR, BHULR
IR ALIE. 010-64030229, 010-64034315; 13501151303



A WTO J5, BEMATIER THREZRY, BREAFTRFNS, SUAT
B FIRMERAHAME T L AR, EREST, ALRGEENFIRE/EEE
B, T LBl BB A AR B AL T RIER B R, HERHLE
W72 E, BEERMA, ABHFREFFANTHRAECTELEERNAR, Rl THLE
BHRFE, H—B e TR RIER AL BRNRENRR.

FHEBERM “PARBIANRAL, UFAENFL WEMAREN, &6 “ETIHE
UENY” ORFET, SdBHFHEERR, FEIEREEEBALTTIRRMR
EAE.

FEENEREE, FEMITEFENABEESMARREZ S, EHAAATIUMESN:

(1) ERTREEIEFNFFHEARE. FIRBPU R ERRF R FEFT¥ES
e, REMXKERES, NREEIFEIUGLRNETIRIT T —ERER, 7=
H )& 89 LA e i et R A i AL T 3eiEt T S FIZT .

(2) SEAMR, BTABHRRETELRY, FroABER TRWLBERA TS
A, WESERCTIIE B,

(3) BMARFHRAEE, B—HBUHER. 3, & 5, FHELRERERATE
ER TR TEES, BT —NEIEER, ERTEIEREEBEINE, ERR
SREIOEIR S O BRI AR ZEELEREEN.

(4) REFHEE. SMRTRTHESHRMESN, BRETRBHMXARE. X
B, LRSS, $IEWRER SRR RS KFEREENAE.

(5) B3R, £shEW. 2EHARBRER, BARBRIERRE,

A4 5 H A B SN R A B SRR F AL T2 B BT, BAFENHEF
ZRMBPET A RBOTER, FNEETIAME. EEGRESGET ZE SR,

ABHER TP EARZEEKBHEE TS, ERT VPN KRZRSFN . ERHTL
W#F BT KRE, BEXR TP ARZBERABREMER 0, ZRRFERERBBRNERL




WERAE B AR F B R Megan Trott #H{E X W, ANS5FHBHmEMAREFER L
R B AR BB EEE . IR, R, e,

FHHIT R REER TR RS BRET MR BRFHREN IR TN, F
AR L PAMTL T RN B FMERA TR, BRI ARSI X,
FE LR R LR

HTKFAR, AALZAERMER. ACSRERTIUMEN, AERIRSE
HHEE .




Unit One

Unit Two

Unit Three
Unit Four

Unit Five

Unit Six

Unit Seven
Unit Eight
References
Appendix One
Appendix Two
Appendix Three
Appendix Four

Health and Safety in Workshop «++-+----«-+seseresraserninniini, 1
INOrganic COMPOUI «++++++++w++ s rsssssmsresstrssssttteasit et e et 9
Organic COMPOUR «++++++++++++1srrsrterssreriareraraais e 18
Common Chemistry Laboratory Equipment +--+++++++=+sssesseesees 26
ADAlytic INSEUMERDEs: -+ w+++vererseresnsesssiniesi it 37
Large Chemical Equipment -+ -+ +«+++++sstssceesssasisiniiiniininenn, 50
The Literature Matrix of Chemistry -+« -sessssseeersssassssea, 58
Sales and After-sale Service <=« «:-cr et errmrrirria i 71
........................................................................................ 81
List of common Chemical Compounds ...................................... 82
List of Experimental GIASSWAre ---r-c-rrerrrerrremi it 93
English Abbreviation of Instrnmental Methods of Analysis -+ 94
Words and PRrases -« «:--occcrrrertiiiiiiniiiiiriiiiciiiiaiicniatataisiinian 97




This unit identifies the health and safety equipment, emerg‘;tmy management knowledge,

warning signs and safety posters in Chemistry workshops.

Thomas is a college student. He is visiting the German BASF Chemical Factory.

Richard is a director of the factory. They are having a tour around the factory.

Richard : Thank you for coming today, Thomas. We can start any time.

Thomas : Hello, Richard. I’m all set.

Richard : You said yesterday that you wanted to see the workshop. The tour will last about
an hour.

Thomas : No problem.

Richard : I’m sorry, but first you’ll have to put on this helmet.

Thomas : OK. But this one seems a little small.

Richard : Please try this one instead.




Thomas : That’s much better.
Richard : Great, we can start with the tour now.
Thomas : That’s fine. I'll follow suit.

Safety and Health in Chemical Industry

The significance of Safety & Health in chemical industries has been a vital issue in achieving
productivity and an edge in the competitive world. In a chemical factory, there are some chemical
hazards which must be highly concerned.

1. Acids

Commonly, acids can be identified as tasting sour, reacting with metals such as calcium, and
bases like sodium carbonate. Aqueous acids have a pH value of less than 7 and turn blue litmus
paper red. Acids can be solutions, liquids, or solids. Gases can be acids as well.

2. Bases

Bases can be thought of as the chemical opposite of acids. A reaction between an acid and
base is called neutralization.

3. Heavy metals

One of the largest problems associated with the persistence of heavy metals is the potential
for bioaccumulation causing heavier exposure for some organisms than is present in the
environment alone. For instance, lead is a poisonous substance to animals. It damages the nervous
system and causes brain disorders. Excessive lead also causes blood disorders in mammals.

4. Solvent

A solvent is a liquid, solid, or gas that dissolves another solid, liquid, or gaseous solute,
resulting in a solution that is soluble in a certain volume of solvent at a specified temperature.
Petroleum can be used as a solvent as well.

5. Particulates

Particulates, also known as particulate matter (PM), fine particles and soot, are tiny
subdivisions of solid matter suspended in a gas or liquid. Increased levels of fine particles in the
air are linked to health hazards such as heart disease, altered lung function and lung cancer.

6. Fumes (noxious gases/vapors)

7. Highly-reactive chemicals

8. Fire, conflagration and explosion hazards

Conflagration is an uncontrolled burning that threatens human life, health, property or

o




ecology. A conflagration can be accidentally started, or
intentionally created. Conflagrations can result in casualties,
deaths or injuries, from smoke inhalation and/or burns.

An explosion is a rapid increase in volume and release of

energy in an extreme manner, usually with the generation of

high temperatures and the release of gases. An explosion creates
a shock wave. If the shock wave is a supersonic detonation, then the source of the blast is called
a “high explosive”. Subsonic shock waves are created by low explosives through slower burning

process known as deflagration.

Vocabulary,

hazard n. 6%
calcium n. 55
sodium 7. £
Aqueous adj. 7KH]
pH n. 7R 5T ) BR BB E S
bioaccumulation n. & ﬁ%#%ﬁﬂ@i&ﬁ%ﬁ! :
organism n. FHLY), HLEK e
solvent n. 75|

solute n. J5fEY), VIR

soot n. K

fume n. ¥, K
conflagration n. Kk (%K)
ecology n. 47

supersonic adj. #8&H#H]
detonation n. 184E

N\

1. Read the passage and answer the questions.

(1) How many chemical hazards are mentioned in the text? And what are they?

-(3)



(2) What are the three states of acids?

(3) What is neutralization?

(4) What damages can excessive lead cause?

(5) What diseases can particulates result in?

(6) What is the difference between conflagration and exploration?

2. Group Discussion.

What are functions of the following personal protective equipment? Match the words with pictures.

e )

(1) respirator (2) coverall (3) safety gloves
(4) safety goggles (5) face shield (6) gas mask
(7) safety boots (8) safety earmuff (9) safety helmet

3. List six things you have in your workshop first-aid kit. Using these words make a
dialogue with your partner.

Example:

PERSON A: Have you got a pair of tweezers in your workshop first-aid kit?

PERSON B: Yes, we do. / No, we don’t.

PERSON B: Have you got a thermometer in your workshop first-aid kit?




PERSON A: Yes, we do. / No, we don’t.

4. What do you think these international signs mean? Discuss with your classmates.
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5. Design a bilinguai safety rules poster for your workshop.

(The following sentences can be used as references.)

Safety Rules

@ Keep your work area clean and tidy.

4 Store instruments and equipments safely.

& Pay attention to warning bells.

& Wear protective equipment where necessary.

& Report unsafe conditions to your supervisor.

& Learn the correct way to move things.

& Learn the location of the first aid kit.

& Leamn the locations of emergency exits.

@ Learn the proper use of chemical instruments and equipment.

4 Leamn the location and the use of fire extinguishers and fire alarms.




1. What kinds of chemicals are mentioned according to the passage?

2. Can you list some non-chemical hazards in the passage?

3. What issues and steps should we keep in mind for controlling and reducing risks?

4. What parts of health and safety management should be focused on according to the

passage?

There are different categories of chemicals. It is impossible to address all the possible
categories of course but some examples will be given:

® Organic solvents: these are used very extensively to extract and purify other chemicals
from natural or manmade sources, as a vehicle within which to carry out reactions, as the reagents
in themselves, and as a vehicle or active constituent of many final products. In high enough
airborne concentrations most can cause nausea, headache, loss of consciousness and even death.
Skin exposure can cause dermatitis through degreasing. Many of them are highly inflammable.
Some of them have important neurotoxic, carcinogenic or other properties.

® Acids and alkalis: these are important reagents for many chemical reactions and
purification processes. Most of them are highly corrosive by skin contact, especially by eye
contact, but also by inhalation of aerosols. Hydrofluoric acid (used to etch glass),so to speek, are
particularly notorious. Remember, besides their intrinsic hazard, they can and often do generate
other hazardous substances in the course of reactions.

® Other agents: a categorization of these would be practically endless and it would
be surprising to go to a chemical workplace which only had agents in the above mentioned
categories.

What about non-chemical hazards such as heat and noise?

Do not forget these are also very important and ever-present risks of manual handling.
Remember to address the methods of assessing risks from these hazards.

This is a very crucial part of health and safety management, into which your visit to the




workplace must investigate:

® Try and determine the attitudes of your host/manager/employee to the management of
health and safety.

@ Who are the key people responsible for conducting assessments of risk to health?

@ What policies exist?

® How do they conduct risk assessments?

® What equipment and facilities do they have?

® How do they use them?

@® Watch some of the assessments available, or at least a selection of the observations and
the results from which the assessments are made.

® Consider the relative merit of some devices such as Drager tubes as compared to personal
monitoring devices.

How about control of risks and risk reduction steps? We should think about the following
questions:

® Remember the hierarchy of control of risks. Is this practiced in the workplace?

® What steps have been taken to eliminate or substitute hazardous substances?

@ What steps have been taken to contain, or segregate exposure?

® What steps have been taken to use local exhaust ventilation where relevant? How
effective is it? How well is it monitored?

® To what degree have workers been consulted, informed and trained in the relevant aspects
of health and safety?

® What about personal protection? Is it overused in circumstances where more appropriate
forms of contro!l should have been applied? Is it under used? Is the correct protection being used
for the task in hand and hence for relevant risks to heaith? How well is the personal protective
equipment maintained?

Generally speaking, a visit to a chemical factory may be an exercise on its own or it may
be a prelude to other forms of learning in the same workplace or elsewhere. In any case, leaving
the factory gate is not the end of the information gathering and learning experience - merely the

beginning.




This unit identifies terms and expressions of the common inorganic ingredients used in

chemical industry and workshops.

Linda is a freshman of Chemical Engineering Department of Qinghua University. One
day, she has a class on inorganic compounds. Mr. Jefferson, her teacher, is talking about the
elements he introduced before.

Jefferson: Alright, let’s begin class! Who can tell me what we learned on the last class?

Linda: Mr. Jefferson, [ would like to review what we learned before.

Jefferson: OK, go ahead.

Linda: You introduced a list of common inorganic and organometallic compounds of each

element.

Jefferson: Very good. So what elements did I introduce last class?

Linda: Aluminium, Antimony, Barium, Bismuth, Boron, Calcium, Chlorine, Copper,

Fluorine, Hydrogen, and Iron.




Jefferson: Well done. Can you give us some examples on inorganic compounds of Chlorine?
Linda: Sure. Common inorganic compounds of Chloriﬁe can include Aluminium chloride,
Ammonium chloride, Bismuth chloride, Carbon tetrachloride, and Hydrogen chloride.
Jefferson: Perfect. Can you write down molecular formulas of these compounds on the
blackboard?
Linda: Yes, sir.

A mineral acid (or inorganic acid) is an acid derived from one or more inorganic compounds.
A mineral acid is not organic and all mineral acids release hydrogen ions when dissolved in water.

Commonly used mineral acids are sulfuric acid, hydrochloric acid and nitric acid (also
known as bench acids). Mineral acids range from acids of great strength (example: sulfuric
acid) to very weak boric acid. Mineral acids tend to be very soluble in water and insoluble in
organic solvents. Mineral acids are used in many sectors of the chemical industry as feedstock
for the synthesis of other chemicals, both organic and inorganic. Large quantities of these acids,
especially sulfuric acid, nitric acid and hydrochloric acid are manufactured for commercial use
in large plants. Mineral acids are also used directly for their corrosive properties. For example,

a dilute solution of hydrochloric acid is used for removing the

deposits from the inside of boilers, with precautions taken to
prevent the corrosion of the boiler by the acid. This process is
known as descaling.

There are some examples of mineral acids, such as
hydrochloric acid, nitric acid, phosphoric acid, sulfuric acid, boric
acid, hydrofluoric acid, perchloric acid and so on. We can take
Sample of hydrochloric acidin ~ hydrochloric acid as an example.

a bottle Hydrochloric acid is a solution of hydrogen chloride (HC]) in
water, which is a highly corrosive, strong mineral acid with many industrial uses. It is found naturally
in gastric acid. Historically called muriatic acid, and spirits of salt, hydrochloric acid was produced
from vitriol (sulfuric acid) and common salt. It first appeared during the Renaissance, and then it
was used by chemists such as Glauber, Priestley and Davy in their scientific research. With major
production starting in the Industrial Revolution, hydrochloric acid is used in the chemical industry as
a chemical reagent in the large-scale production of vinyl chloride for PVC plastic, and MDI/TDI for

polyurethane. It has numerous smaller-scale applications, including household cleaning, production




of gelatin and other food additives, descaling, and leather processing. About 20 million tones of

hydrochloric acid are produced annually. Here is a table on physical properties of hydrochloric acid.

Concentration Density | Molarity | pH Viscosity Specific heat Vepows Bo@ Mel.ting
pressure point point
kg HCUkg | kg HCUm® | Baumé kg/L mol/dm® | — mPa - s ki/(kg - K) kPa T L
10% 104.80 6.6 1.048 2.87 0.5 1.16 3.47 1.975 103 —18
20% 219.60 13 1,098 6.02 0.8 1.37 2.99 1.40 108 -59
30% 344.70 19 1.149 9.45 1.0 1.70 2.60 2.13 90 —52
32% 370.88 20 1.159 10.17 1.0 1.80 2.55 3.73 84 —43
34% 397.46 21 1.169 10.90 1.0 1.90 2.50 7.24 71 —36
36% 424.44 22 1.179 11.64 1.1 1.99 2.46 14.5 61 —30
38% 451.82 23 1.189 12.39 1.1 2.10 243 283 48 —26
The reference temperature and pressure for the above table are 20°C and 1 atmosphere (101.325kPa).
Vapour pressure values are taken from the Intemational Cntical Tables and refer to the total vapour pressure of the solution,

inorganic adj. FoHLH)
organometallic adj. HH.4BH
antimony n. £
bismuth n. &

calcium n. 45

copper n. 4
hydrogen n. &
chloride n. &4k 7
carbon tetrachloride PY&fLHk ‘, ‘ k
mineral acid JToHLER
release v. BEHY

dissolve v. 7

nitric adj. & & H
solvent n. 75|

quantity n. (&
plantn. T.J

property n. PER,
deposit n. JTIEY)




