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TRt TSR A T AIGRAE, W] DME AL T2l Bl A AR DU A 54k
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] Py AT BAATL B 7 38 30 A1 T 9 3% [ 5 M0 M 15 6 T RU AT J7 1 B0 8 Rt ) 1 AR A B2
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AR B SR AR S B R AN B S B A ORI FE B, 2 B B SR S AN B R R I A — R
TH, NS EENGEE BB TARRAL . BT et — P IR IE M S B . B
PHE IR e 5 ARG — AL HIZ PR, AR UREEANUA ] K 27 30 18] 5 308 0 T8 1) 4 i
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1.1 BHEEE RIS

1.2 BHEFEERRE S

1.3 BlE BB PEAR T
1.4 B FE

2.1 &k (Composition)

2.2 ¥4y (Conversion)

2.3 Yk (Derivation)

2.4 K4k (Shortening)

2.5 JB% (Blending)

2.6 £F57L (Signs)

2.7 7RSI (Letter Symbolizing)

3.1 Al A HA A
3.2 Huial B HCHE 1 1R
3.3 i LA

4.1 A4 ) R
4.2 By e R
4.3 JEA R 1) i3
4.4 F)IA] B PR
4.5 S\ A B PR

5.1 F B
5.2 1B
5.3 FEIEMFEE
5.4 FiBHIHEF
5.5 EiEMEEPE
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6.1 ARG P AR
6.2 FEIE I P AR
6.3 [FIALIE )] 7 46 A%
6.4 TEIE I P AR
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BB EASHE
%

FENE
Ja BB
%

BNE
KA

BHTE
Chemical
Industry

Bt—F

What Is

Chemical
Engineering?

F+&
Chemical
Industry and
Environment
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7.3 BRI sl R
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8.1 il RIEAE 5 B E TR
8.2 A (B AT ) 1F Jo B2 1R
8.3 dAEPRE s fE 5 B e 1
8.4 EBEMNAIEG EEE

9.1 PR
9.2 BRI F1EIER)

9.3 7k

10.1 Origins of the Chemical Industry
10.2 Definition of the Chemical Industry
10.3 The Need for Chemical Industry

10.4 Research and Development (R&D) in Chemical Industries

11.1. A Brief Historical Outline

11.2 Basic Trends In Chemical Engineering

12.1 Atmospheric Chemistry

12.2 Life Cycle Analysis

12.3 Manufacturing with Minimal Environmental Impact
12.4 Control of Power Plant Emissions

12.5. Environmentally Friendly Products

12.6 Recycling

12.7 Separation and Conversion for Waste Reduction
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7.1 FEHRT—

¥hi | HOTEER | REAK | EoEe | REME | WKEM | B W
b | Wi | TUGE | 2082 | BlfRi 172
AP B iR

(D TR IETNERM S R
(2) FEREPIEIOEREAME. BT RE

FHEENE

AR

1.1 BHE AR FINES

1.2 BHE B IRE

1.3 FHEJE R R bR

1.4 FHPFILFE .

BEA R PHERERR SRR Rt i .

FHE LR

1.1 FHIHERM S

BHE DT & — M Sl R B2 R P R . BOR . SRR R H 915 1
SRR, EERIL. RSO 2 7 B SRR, BT E R TR T TR
o

BHEGETEZORILZMNE « W IE SO 2, TS A2 R B BT SRk B
AT, ik, AT SO . BHSCSEAE ISR B ARG I, 8 S B LRI skl S K
QeI EACRUER & AE A, DAl sed A Ar SO, WA R Z K.
k)
Pk “BRIGCLITTR
RE2£B7E: Spring silkworm spins silk till its death.
B Spring silkworm till its death spins silk from lovesick heart.
1.2 BHEIGERIRS R
() EERFAR CHl2)
RGBS S/ E 2
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3. EHHEVLIA A F i
1.3 FHE DR bR dE
FHE ORI PR E S =5 15, 18, BWREIER . BEREH D AMEREAR
FNEYR JFE N, ARE T8 RIE SN N IARE AR o 192 7 1 D) 2R AR i 25
LAl b, SR AT s B AE 510 R SCE I Rt R IA ok
1.4 BIPEdRE (BfE—RIA—RI)
(—) R B
(=) PUBRIEM B
(=) BB

HFTTE
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7.2 FFEIT

Fh | BT | BEAR | o | RERR | RIKER H#H
i)

e L2ERe | W | BkEE | 2.0/32 | Bl Rk 2/2

AHHEE R
(1) FERBHIEH WA RS
(2) 1852 3] k52 AR 0 I7 BRI MR A 0 g ] 1Y) ST TR BE 7

EHHEAR

HR

2.1 &k (Composition)
2.2 ¥4kyk (Conversion)
2.3 JRA:i% (Derivation)
2.4 JE4E7% (Shortening)
2.5 &% (Blending)
2.6 5% (Signs)

2.7 TR L (Letter Symbolizing)
HA:

LIRA %

2.5 2

MR

TR ARV

APrEELRE

2.1 &2 (Composition)
JURE R PR AN BRI S BA_E B3] & O — AN T VRS A . B, X Pk
TEGE WA AR+, FERHRIEE T A BRI E .
(—) B4
1.4+ (n.+n.)
2. B4 +44 10 (adj.+n.)
3.3 %4 +441 (ving+n.)
4.2\ +5) %416 (n.+viing)
5. Ho A4 i 77 X
(=) BHUEA T
125+ 44 1]
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2.4 98] +53 1]

3.E T+ 1] (A ERRRIEE . KA
4 A+ 57 17]

5.4 3]+ K 25 1]

2.2 4Kk (Conversion)

EIARTE R K ISR, A ERF TR RN, o DI — AN i E R —
PRI AN 57— Fiia) 28, IR PR TRIVERR A A o FLIEACRE U AR FE T R 1A T,
EE 1 SRR S 3R] SO AR 5] H .

(—) WA )

() WA ¥ B

(=) a5 R 3l

(VU  HHBhia) %45 R 44 ]

() HEME RG] IR
2.3 Jk47% (Derivation)

IRAEVER R @I AT S5 R —ANHTA] o XAl T 2R g A g i FH IR ) 9]
He WA, FE—AETZ AT H B A TIAR 50 NIEE FE . — SRS TEE B8

KNIEIL 50 ASETZEAN 30 A S . X RRHGATC &, W E P EaE 7T, IRmEE
JRE, RN AR KA R 2

Iﬂ%/ﬁﬁi «_ene»\ “_yne”‘ “'OI”\ “-al”\ “-One”\ “_yI»’ D—]\Uﬁ\%uﬁﬂ—‘_\‘ “J:%Sj.”‘
“ﬁ%”\ “@‘-“?”\ “@%”\ “Elﬁjv\ “%” %O
(—) A%

a- asexual JoPERAIF); atypical AN H7Y [1;

asymmetry ASXEFR ;5 asocial AS#F #1521
dis- disproportion A EGAF]; disorder;

discontinue ?
im- immaterial IEY) BT impurity AZ0HT;

impossible

anti- antinoise P7UE & ;s anticlockwise? ;

antibiotic T 2 antitank FH 71
contra- contramissile < 5 59

contrarotation ? ;

counter- counteraction JZ/FH ;

countercurrent ?
demi-2fz, —2f demicontinuous IEZE(K); demifixed - [E € 1; demilune 2 H
semi-  semi-insulating 452 [1; semicircle *f:[%; semiconductor?
hemi- hemisphere }-2k; hemiparasite 1> Z74:4; hemiplegia 5 A&, (wE

uni- unicoil FLZZEIY; unipolar HLAR[¥); unidirectional F[AI 145 unicellular
mono-  monochromatic H.£4%[); monoatomic .2 F1J; monoxide ?
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() %
FaRN, #EH

-or supervisor; translator; protector {#4/"#&

-er computer ; worker ; turner 4= 1; tinner #IE £ox N, £ XFH
-ist scientist; chemist; geologist b5 2% 5K ;

-th length K& ;

-ty safety Z¢4=

-ity facility A5 /7 ; personality M%; ductility ZEE

-ure pressure ; temperature; departure %)%

-ium &)@t & sodium 44 Calcium 45

-ide e ¥, oxide EALY ; sulfide #iLYD;

-ize ---.Ab fuctionalize ThfEfk: industrialize TMk4k; normalize 1F# 1k
-y hardy "2[&[); grassy Z 5 [); windy; silky 22—FEf; silvery IR K
-al frictional ¥ ; periodical & #AP: 1) logical A& 51,
2.4 JE4ii%: (Shortening)
EST: English for Science and Technology 4% %%
TOEFL: Test of English as a foreign Language 31318 [ 58 HiE /K P %R,
IBM: International Business Machines corporation [ [ 45 B85 A 7
h : hour /N (I&F year, minute, second %)
amp: ampere Zh; kg=kilogram km=Kkilometer &%
2.5 JBHE (Blending)
Smog=smoke + fog %
Motel=motor + hotel X ZEJEME
Positron=positive + electron 1F 1
2.6 f557% (Signs)
&: and,
[: and B¢ or, “F1” B “BL”
Biltn: MIN——M AN, M 5N
#:  number, 514
0. #9=No.9= number9
2.7 FRR % (Letter Symbolizing)

I-bar / I-steel ~ T.77%%; I-shaped TFIE
T-square | F; T-beam T i

T-connection T F#iEH: (—i#);
U-pipe U JE& U-shaped magnet 2 it 5 R 2k

BT

PPT #H4% -+ H2 In]
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PR ZHE KRG R

525 R IF R 28

TRATHER B 0L R HABAR SRR R E R

URATHER: TSI R A A

A ERTTHSHE TR

(A TR TE) Bb, XT3 5

17




7.3 PHEETT=

Fh | BT | BEAR | o | RERR | RIKER H#H

e L2ERe | W | BkEE | 2.0/32 | Bl Rk 3/2

AHHEE R
(1) i HAa R T i
(2) REFRBH A fE

EHHEAR

FIR R

3.1 f4in] A ARk
3.2 Hin L HA A 1 1RE
3.3 A MIG R L 1
HA:

1. AU PR REE
2. EMIBERE R B TE
i

T R R A8 1R

APrEELRE

3.1 4B EHHIRE
3.1.1 AR B BT RA BN, —AREE S S G OR,  RIAE A4 1A I
‘b, e, YRPE T SR, il
The teacher may be asked questions.

A LA 2 DR — 2 i)
3.1.2 [ HEBERZIGE KN, AN HEFHEEE N, g “&
i, 2R S RAERTEIRTE, ANATEELEECE G ARG BT CE .
Coal, petroleum and natural gas now yield their bond energies to man.

B A AN KRR I NRIR LS P B A (45 5 RE
3.1.3a(an)+# i (W[H, AFTHED BECERR K7 I, A AT “alan)”
Salts may also be found by the replacement of hydrogen from an acid with a metal.

wh i AEIE I 4 Ja B AR T AR 3RAS .
3.14 AHATAH B R BR L%
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waters 7K,
sufferings Kk Xk
respects B
regards [H{F CGEIEREMIILL)
3.2 K] B Hia] 41 11
These books are packed in tens.
XA AR 1,
They went out by twos and threes.
AT ==t 25 1.
They consulted tens of magazines.
(R NEERE ) R v
Automation helps to increase productivity hundreds of times over.
H A 8 m 7 LA
3.3 Al Y B S A
M T2 AE S AERETT X B E, ERPEDUN, A0 i — %16, ArH
B D — 4w, DLRF S DOR R I SR
331 HF
1.7et 1r] B 48 3
— MUk, FiEE A the FIAE R a X an fEA)FHIMEIZIR, HHBAE. 7
4b, %A the IVERFTE, MRIZDGERESIM, A WATEEARE.
The atom is the smallest particle of an element.
JET e LR W /PR T
Although the world is large, man is able to live in only a small part of it.
JUEHERIROR, W] N8 R BEAE L RN — B0 5 A2 3
2 AR [ 4 s
JLE R IZ AR AR, AR 18 B9 AR, e B AR BLR T e Ag
MR ACAB R, RAEDOE AR SR v 8 0g . 4k, AL nl R R E s . 4
-

Diferent metals differ in their conductivity.
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ANFEJE B AR SR . ORATA IS
When the solution in the tank has reached the desired temperature, it is discharged.
A HE N ROL B PTER HIR BES , mLEDRL
3. TR R g
Sy PO A AR, MDOE AR, DR S 36 H R A i AN %
There are some metals which are lighter than water.
e g LK.
When short waves are sent out and meet an obstacle, they are reflected.
R LB B BTl 23 SO [l ok
4.1 A
A7 L) BRI A S SO B ORI A4, TR ] S R R T .
Then, came the development of the microcomputer.
Jask, WORTHENUARRE TR K.
Evidently, semiconductors have a less conducting capacity than metal.
B, PN FHEEINERE.
5.4 1] F & g
In the transmission of electric power, a high voltage is necessary.
FEHLIIHIE T, o g A AU .
2 P L L A e L
Most substance expand on heating and contract on cooling.
EZCY))iE i QES/ P
3.3.2 %
(—) BEPERIRIN A/ 1A]
1 —OILAERS, — BB, (BAERIR FIERIER, A AEShIA i “ge,
", 27 AT
Extreme temperature causes dramatic changes in the properties of rubber.
PRI AL TR BRIR B, Ak RE S A AR I NI AR AL
Evaporation sometimes produces a slurry of crystals in a saturated mother liquor.

A7 I 25 R RELE VAT (R BB N 77 A A
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2. —fik LBt ARTAIESNAREARI T 8. ok 77 &, seTaEm < BART.
E= NN VIS R 2R
Organic compounds were once thought to be produced only by living organism.

PART AN & R g A dn i b= .
The publication of Chemical Engineering was stopped during World War 11, and the blanks
were later filled.

(2 TR AR5 IR AR ] s T, A B e SCEAN 7 AT A H
3Rk RIS, ZEAESNRERTRIN K. EH. &7 Y
They will perform the experiment next Monday.

AATTHE 78— OIS S 56
AATES, RIFESNEIETAIN “1E 7B, IEAE”, HBESNE G mEEiE” 5.
Even before the Second Five-year plan, China was already producing all kinds of lathes,
machines, apparatus and instruments.

BEBEE A TFTRIZAT, HEBEOEEEE S ER YL EFR .
556N, ] T2l A Fi AN PR R EE ¢ 2U(&) 7S CH(R)7, JarmiEE <7, it
The carbon had lost electrons and the oxygen has gained electrons in the change.

FEAA Y, BRRZE THT, RS 7T .
It was reported that scientist had worked at the problem of storing the sun’s heat for many
years.
PEARAE, T IEUK B RE B R, RL S TAR# B AT 2RI AT .
(=) RS SRR
TR ANTE S, AN 72
The mechanical energy can be changed back into electrical energy through a generator.
KENUA] LAIEHLIRBE 74 38 9 HLAe
(=) HAhRE FHE 3

BT

PHIE+IRE S

AR ZH AR R
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TRATAHE R 0L R AR SRRF R R

URATHES: TCITAIRBUE N & .

A HERTHSH TR

(A TR TR Bb, X T T 5%
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7.4 FFEHE TN

Fh | BT | BEAR | o | RERR | RIKER H#H
i)

e L2ERe | W | BkEE | 2.0/32 | Bl Rk 412

AVECEHT
AR T B S P

EHEFEAR

AR

4.1 2| (MR
4.2 A (R v
4.3 TEAS I
4.4 R () v
45 Sy (R
:g=¢
1.44 9] () e
2. BIA IR
3. A
Y=

TV 25 1] () e

APrEELRE

4.1 AR
4.1.1 BHEFERDGERIBE (N.—>V.)
1. BASNERRRIRE, HH AR DOERIE)A .
Total determination of molecular is possible by means of X-ray diffraction.
FI x S ERAT S B 59 7T A T M 52 745 . BB & 1%, total #53FNE
W, G EEL kD
2. JEiErh, R Ahinl+er/or MHI441E, 0 teacher, writer, driver %, B IHA
HIERORFEAN NHIHRNEIY, AT 44 ) F 3 D0E B 31 .
He was a good calculator, so we considered the answer correct.
fi TSR, B, FATANIZADE 2 BT
3.FEE A E A 2B E R , 40 give a picture of, make use of, have a look, take care
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of &, "EAIIHLiEl R A ta], DB, HC i IR By B .
These data have been made use of in production.
FEA T A T IXEE TR
4.1.2 BENPOR LA A (n.—ad].)
1. ESEIERRIE T Arh, W A4 RRRE P T, AR AR, XA
V] — PR e DL B A
The laws of thermodynamics are of prime importance in the study of heat.
T ) AR TN T R AR Y
2. A, AU AN E ol 18] 1 44 1] 45 DU I TR 25 1]
He is a stranger to the operation of the electronic computer.
At oxod HL T ST #R A B AR Y
3. AU mmIRA R AR, AN I, A DU IE A
He found some difficulties to design a chemical plant without an electronic computer.
fih R T LB T — A T R AR IR A
4.1.3  HEERNPEERIEE (n.—~adv.)
Efforts to apply computer techniques have been a success in improving pyrolysis
techniques.
AT BN B S )1 L B T R BRI A -
4.2 A HFE PE(v.—~n.)
JeiE B, WHARTEE SCRYE, FT73 AWIEE: RSN 1A (state verb) Iz {EZ)1A (action
verb), AL, RSB E AR B IERIRME, TR ISR E LIRS . £
ZRFE T, B R RS TIERRHEBCRASI, Jy 1N SGERIE R I, AT
7] o
An acid and a base react in a proton transfer reaction. (v.—n.)
P N o1 e A ) SN
Many chemical reactions need heat to make them take place. (v.—n.)
P22 SN R R A R
4.3 TR v

Generally speaking, methane series are rather inert.
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SR, Bk E TR 98 .
SR, Bk RARANE TR o
This solar cell is only 7% efficient.
X UK BH g L )RR HAH 7%
Electrons move from the negative to the positive.
HL - P AR ) AR
As you know that also present in solid are numbers of free electrons.
LA R, AP AR KERE T
There is a large amount of energy wasted owing to friction.
T EEEMEAE S KERREE.
4.4 RITA IR P
The communications system is chiefly characterized by its ease with which it can be
maintained.
TR ke BB Ry R T 4R
This film is uniformly thin.
(LS AR
The table above shows it.
TR A AT B I —
This crystal is dimensionally stable.
AR RO R AR SE
The chemical experiment is over.
WA SEIR AR T .
4.5 A B HE P
HEWVEZWRIG A, 40 for, by, in, past, with, over, into, around, across, toward,
through 5, PR, A5 9PGE R ZhE .
In this process the solution is pumped into a tank.
FERXAN AT, VR ZRAT NG
Salts may be formed by the replacement of hydrogen from an acid with a metal.

ha] DUIE I H <) B R 1 EOR 14
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PPT ¥ +if 5 42 )

YL AR KRG R

18

TRATAHE R 0L R AR SRRF R R

URATHES:  THIAHSRBOR A A

A ERTTHSHE TR

(A TR tE) Bb, XT3 5
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7.5 FFEETTH

=40 FEES | LR | 0% | WEMR | HIREER H A
5]
2R | WEEE | BkETE | 2.0/32 | BkfRik 5/2

AHHEE R
(1) BT Fe e 3k
(2) ZDRIF RAFHIRIIERE )

EHHEAR

FR

5.1 FIBRHE
5.2 BB
5.3 EIBHH
5.4 RKIBMF P
5.5 EIRHIF T
5.6 CIRIE MR
HE:

1. EERIE
2. RIBMFEE
3. WiBMFE1E
R

F B

APrEELRE

5.1 EEREF

511 BEADGENEE

Water can be shown as containing admixtures.
ALK S A 2T (i~ =il

Organic compounds are not soluble in water because there is no tendency for water to

separate their molecules into ions.

AV EAE TR, BORKEA B ENR D T BN 7. (-

5.1.2 ¥ NDUERIEIE

FEIE)

Evaporation emphasis is placed on concentrating a solution rather than forming and building

crystals. Z5 KA B TR ISR, A2 A AT H dffdk

TESSE T, U SR IERERT, i RSB BT Y A B, DUERS,
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B AT E o R W G B TR, B AIWTIR) O AR S T B A TR AR A SRR, R TR
TR, LR
Matter is anything having weight and occupying space.
NUEA E A A 25 ) 2R P AR & o
5.2.3 FHAth
Methane is less than half as heavy as water.
R EEARDKE)—F. (EifE—EiE)
An atom of oxygen weights 16 times as much as an atom of hydrogen.
—MRE TR ERE AR T RER 16 5. (FiE—-ER)
5.2 THIEHIH ¥
IE TE AN Y A AR R PRSI, ARy R BT
The past few decades have been characterized by a prodigious expansion of the organic
chemical industry.
B ERRHE R AL TSR T AR, (BiE—F1E)
5.3 TG
TNT has high explosive power.
TNT BBIE IR K. (EiE—~EiE
It is assumed that there is little if any leakage through the condensers.
ATDLAE, ARSI IR, WRIEAW. (RE—-FH
Light makes vision possible.
A6, ABEENKRE. CGRiE—~EIE)
5.4 FIGMHEE
5.4.1 ¥ NDOENTTE
FEGETE JFE S ) AR R HOYDGE R A & BOF IR, FSE b, cay k3 7 ECE
BRI EET .
Matters is anything that occupies space.
Ui 25 A R A2 ot
5.4.2 ¥ NDOENIETE
“ RN lbet+ il M RIETER) T, AHRIESH —ENIMERW, DN E %
be, MR IEEREIERIFIE.
In this sense, structure analysis is common to most organic research.
MIXAS TS, G5k oy #r ik B A - R 2 B A AL 7.
The formula for kinetic energy is applicable to any object that is moving.
Bhfe A i AT B sh KA.
5.4.3 FEFNDUENIEE
TELL “ REN e+ TE 251 7 HA) B, an S 3B A B, ORI AT R S R 4
NPCE B E T, 5 215 18 18 U A 5 D 4 W & i 7
In their laboratory, few instruments are valuable.
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FEABATISEE % B, ST E AR S A Z
5.5 JETHHIH ¥
There are two groups of metals: pure metals and their alloys.
SRAMWKE: dEEILEE.
CGEWE— T
Many factors enter into equipment reliability.
W R EETERI R RIRZ .
CGEWE—~1HE)
5.6 IRIEHIH ¥
5.6.1 oy PR TR
FERR R R A 7 AR —J7 T M A W B T E RRIERE, A T EES ], A
RN DOE EIE, A A 3
When oxides of nitrogen are absorbed in water to give nitric acid, a chemical reaction occurs.
KSR AL AR, iR A T OB, CIRIEE— 1)
The melting point is different for different kinds of metals.
ANTR] 8 Ja A AN TR B0 A
5.6.2 IRIF A HON PUE I AME
YETE BAME 7> A U0 TR B, WO AT 0 o AR AN A FE TR A R T
DB HIAME 2 shia B B R BN R U B, o “TRBEY “BARE" “ZA7 M “Z
MR R, R SURIEIE A RME 2 (A S B A3,
The attractive force between the molecules is negligibly small.
Ir T IR 51 3 /MG F] A RIS AN
The particles move faster in the place where the body is being heated.

AR Z BT, KT IS SRR

HFTTIE

PHRIE+HR B AR 1]

AP 2R AR E =

PR TSR UGER A 2

TRATHE R B L R AR SRR BRE R

RPN RS

AW RS HE TR

(A TR IETE) Bb, X T T4
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7.6 FEFEEITN

Fh | BT | BEAR | o | RERR | RIKER H

e L2ERe | W | BkEE | 2.0/32 | Bl Rk 6/2

AHHEE R
(1) BRI FrHAZ R BRE
(2) FiFr Rim B 4ERE

EHHEAR

FR

6.1 FRRLEMIIIA T AL
6.2 FEAT 1A P AR
6.3 [l i [ in] 7 AR
6.4 G 11 P AR
6.5 ARIF )R] e e AR
HE:

1. RRGEH 9] P A
2. SEB AT AR

3. EIG I TR AR
MR

5 T P ] e A

FHHELSERBETTE

6.1 RERGHHEFER (XF. RIGWEFBED
The commonly employed forms of energy are  kinetic energy and heat energy.
B LA A R T8 H R BERI TR 2
Non-conductors are rubber and glass.
PRI B AR T
The alternate double bond arrangement in the six-carbon ring is aromatics characteristic.
BRI R NSRRI B XGRS B HEA
6.2 FETEH ] F AR
6.2.1 FIEAN P (BIEIEE. WAES W, D 281, FRInE k. .
gh. il ik XPT EF
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People regarded the sun as the chief source of heat and light.

MATHE R PRy = B AIEAD IR . O “H47, AR =B B E TR AT
We can transform water into two gases by passing an electric current through it.

i HTEA KA, AT REST KA PR AR
By compressing and cooling the mixture, you can separate one gas from the other by
changing it to a liquid.

KRS LD RA, A —M AR, it e s 5 — Mk It
6.2.2 JEiE A BREEIE M BRGNS, DUEBECP A — ARG B EE R, [N
s, &7 A
The figure shows the readers the relative action of reciprocating between the work and the
tool.

A K g Bon 1 AT B A E XS]

B XA EE TN T) B2 B RIS 3 B R 25 5L .

X-ray will show the doctor clearly how the lung suffers.

X S e 231 HE M 40 T AR BORGE R A

O, BT WA AT, SO B8 R AL B AEDOE B AT k)

6.2.3 AWy 7 E M POERE B ECR 15 1, DR, AT RIER BB ES A2
ATEA) T, MCREM “40. ik X 7 &,
He studies English very well.

fih e TE ARG
6.3 [AIALTHE I e AL
Two factors, force and distance, are included in the units of work.

IR E XA R A AL DI AL A (AR
The branch of science , artificial intelligence, is developing rapidly.

NTERERX IR A IR GE R i . AR FP
6.4 JE T HIIA AR
6.4.1 fEILiEH, —AEJUVMEEEEET, BUiFE—NZEN, —80EE T B
HIRTT, XS5VGERMFR. B2, ZUEhaAE s, 2w kisfEe e, @
N T B 417 )5
TEDUE T, ANE S DL B 15 A DR 4 AE B s, —ME Ts a2 mr. %R
ERRIE I, JoE R e B e BN R N DOE IR B e T .

The energy of steam comes from the heat produced by burning coal.

FRAREK BRI AR R
Generally speaking, the fuel available is coal.

— AR, AT BRRHE R
Engine revolution should not exceed the maximum permissible.

RENH A BAS N i 70V R e KA
6.4.2 PUEMILTEHA A DL ERE R AR — 2R E SR HEEA]
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HIHEZIB A £, PP RhE S 220 E0K.
PRIbE, AEDCBERS,  NARYE DOE R RIE S5, 8RO AN g B AE 1 Fp EAE b2
N & == 8
n:
The advanced world experience
A e 25
Practical social activities
FEo SR EIE S
6.5 ARTE I 7 AL
Being alloyed with certain metals, aluminum can be strengthened.
MRS RESE, mESEA.
(Fp, RIEFEEFEZE)
Many industrial operation can be carried out in either of two ways which may be called batch
and continuous operations.

VF 2 TV ERAE ] R R BOE LR B R e . CBF, IEEAEIRIE A

TR

PPT P2 +22 i B.5)

YR ZH R R E R

PRk BAIARTRA R

TRATHE R B L R AR SRR BRE R

TS R UCER N AR AR

FHHFRTTHSH R

(AL TR ETE ) b, T2 9

32




7.7 FHEETLL

Fh | BT | BEAR | o | RERR | RIKER H

e L2ERe | W | BkEE | 2.0/32 | Bl Rk 712

AHHEE R
R ENESHIRE

EHEFEAR

SRR

7.1 ViR shf)

7.2 PERDLE EB)H]

7.3 BHIEE bE ) f) 8
7.4 ¥ LRSS LA)T
HE:

1. ARk RcbE 3l 4]

2. BERDUE E B

3. FHESE R H I sh A A
I

PR 32 3 A)

FHEFELE

7.1 5RO B )
7.1 BESCAINEE “f. it by ikl gy 2 B "R e nkheees FRL-
e, MR . XL EE AR DU AR R R (HARE BRSO, AN
FTAN IO A 3] iy B Y
The atomic theory was not accepted until the last century.
JiT AR BB B A NN ER . (B A #d%52)
Other evaporation materials and processes will be discussed briefly.
FE — 28 R AR 28 A R4 ] i n AT 18
Purified hydrogen is passed over a liquid metal halide.
kA SIS 5w s )
Considerable use is made of these data.

KBRS R 7S 0 A .
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The electromagnetic disturbances are caused by lighting discharges.
RS T P02 i ol FRUBCR S Y
7.1.2 H as 5l EIEANEIE B shit A 4

BHggEES, AADH as g1 H FEANEERESNESTHA, EIEOET 2R K
[ 58 B . A

be accepted as+++ - # &K IAN;

be accounted as-++-- I\ M &

be adopted as-++ - H{EN;

be classified as-+----# Xl 5 N

be conceived as:- -+ §{ R RN

be considered as-++--# I\ A2
Heat is regarded as a form of energy.

PHE MR — Mzl
Radio waves are also known as radiant energy.

ToL L AN 2 A e
7.2 PERPLE EB)A]

7.2.1 BERDOERITGFES)

XML — OB B A ) F IR R ROGE P R, B ERE, EEEE (F
HARR). WHRU, Kt KEEERTNIEI, #aha) i) 1R IR T 1 5
W, ABEHFIE.

Measures have been taken to diminish friction.
CLA R — LA i R ol /D BE 2
If the product is a new compound, the structure must be proved independently.

WERFAZE— A&, Db 2 s IE B 454
7.2.2 TNEE CNATL AT RFE. AN EEE CEERAUEEHE
The metal, iron in particular, is known to be an important material in engineering.

KREFE, w)&, Fpolatk, &R K EZEMR .

If one or more electrons are removed, the atom is said to be positively charged.
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MR TRE T AT, FATH XA 717 1 A
7.2.3 MZEBEAIFH s EE FDOE I ETE
The complicated problem will be solved by them.

AT 2 R DR AN S 255 1 T
The molecules are held together by attractive forces.

SIE T REAE .
7.2.4 B EAE A —AME 24 A BERGDGE A H Y
The students have been answered all the questions.

AT TR) R O A AR 2 (8]
The oxides of nitrogen are absorbed in water to give nitric acid.

AKX R BT PR IR -
7.3 BHLEE B gsh 7 A

L AR It is done that------, P It{EE G, that 5l R FEENG]: 5

— i I A) 752 be done as, iZAM N AR 5] H FEIEANEIE . REARIZ EAEDOE C
A SRR PR
It can be seen that---- 1] ., AEREE UL
It can be foreseen that--++- 7] LAk}
It can not be denied that-++++ J5 7] 75\
It has been objected that-+-+-%5 A < 5%
It has been viewed that-++--iF i 1
It has been proved that:++++- &L 1 52
7.4 TR RSB & AT
7.4.1 JLET, f5—LzhiE, fn: wash, wear, find, build, divide, blow, catch, work,
consist, look &, fERELEHAE T, BELLEBNARRPINE L. DR LKA TR, AR
IR, DAAH R B BUE 3 AR 7R .
7.4.2 I, FEIEE PRI G LLshia A E X eish 44 18 1) 3 3 Xm0 & .
A single piece of silicon is hardly big enough to pick up.

BN FRE RS P/ G AN K o
The problem is worth studying.
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XA A A AR T

7.4.3 AW FIALEANERIE R R gzl 5 X

Atoms are not visible to the naked eyes.

JET o RIRE A L -

b

REJHRS2ES NG

YL AR KRG R

551 R YR

PRATHE R B L R AR SRR LR

URATHES: TSTMR AR

FHHEETTHSH TR

(A TR Ts) Bb, XT3 5
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7.8 FEEEI/)\

Fh | BT | BEAR | o | RERR | RIKER H

R L2pe | W | BkEE | 2.0/32 | iRk 8/2

AVHAE H AR
AR B VP

EHEFEAR

SRR

8.1 il iE{E s B e il

8.2 JEAFn] (B AT )1 5 B e
8.3 AEBRE B fE 5 E e il

8.4 EH MAIE G B E il

HE:

1. Al AR G B e i

2. MA@ AE R WAESIE . 2011 5 E e s
3. EiEMAIEG B R

MR

SE 1 A JG B 1

FHEFELE

8.1 /Al iE Ak e B g il
In general, ethers are good solvents for fats, waxes and resins.
PRI R AR M AT I PR R L R 711
The gas from coke ovens is washed with water to remove ammonia.
FEP R RIK BRI R L &
8.2 JBA A (A TE)1F 5 B e il
Hydrocarbons that do not contain the maximum number of hydrogen atoms possible are
called unsaturated hydrocarbons.
ANEAE KA BE R R TR R AT .
(R: AEHRKREETHRET AR, )
8.3 AFFRE#NiF (Bhia A . BAE I T E i) E G E e s

37




BIPEXIRA) T, N E BB 701 A 25 7338 B R 1 SR AN [ -
© AR REIEFE R A BHE A ZOR B E R A £33
@1t % 731 WAEAE FoR B E C 48 58 s
Fahial C vt ) B R R E S A RENE (vio L RARA
Wezh & 3 R ENE B4 e K.
8.3 AEMREBN I (Bhinl A E . BAE A i & in)E G B el
BIPEXIRA) I, N E BB 01 A 25 7338 B R R SR AN [ -
© BAEAAEE R RSEIEFE R A BHE A ZOR B E R A £33
@1d %3 WAEAE FoR S E 48 58 s
Fahial C vt ) B R RR s E S ARYENE (vio L RARA
Wz & 3 AERRENE B4 e K.
Blhn:
Substituted group
4 substitute Jy vt., WIEEN “HIRR R R
4 substitute Jy vi., WIFN “BUCT BFERD, daie BRI,
ML AT LAE H, 302 vt 3852 vi, HACRIEEA N B . PR BT,
REARYE bR SR E SR MR
Man was not the first living thing to communicate through the use of sound.
F—MHBEEHATIRE A IEA RN
California has a statewide plan to balance the distribution of water.
TR JE MEAT — AN E 4 M VG A 7K 8 23 B~ 47 1) R
8.4 iR MFIEE B e i
S IR E T A A AR TR AR — AR AR, A U N R M AL B A — A
WA [FENTES—#, EIHNAER Sl IR &, X R ROk
HIRE R IE A, WHPEaE . DRI FH RERRE 5o B JE I 8 15 AR R i 44 1m], AR
W B2 T A, DA A e B IA R B
ERMAIANE M E 2, H S XEZ, ANIEREA 7, ¥, BER, B,
FAF, AEPEE S SR, R EE N A RS AANE S L, AR R %
% ARG TR

38




5E T ) 45 R A A S TR A B AN BR A 4 8 TR ) P AR . B SC 234X (that, which,
who, whom, whose, but, as)@{>% Z |7 (where, when, why, as, wherein, whereon)
515

SEE WA ERFEAE “ooeee 07 51, AW ZRFESIIANINE . BHREREZFGLT
JUF:
8.4.1 /%

Frg &%, Bt AR T A, JEEMNAE T IrE e 4 mer, Bl
B,
8.4.2 7y V%

R B N, SRR R, SR SRR, BB X A S ERUR
SR I, — AT 8 5E i R R A1 )

DR PR+ IR B4R 1]

FHHEL ZH R R G R

H

138

VRATHE & 00 R AR SRR IR LR

URHTHE S FHSIHIR N

AR SH BB

(WA TR IETE) Bb, X Fa T4

7.9 FEHEITTI

Fht | WL | REAR | BoE | RERR | RREN H#H
i)

T2 | W | TkdiE | 2.0/32 | Bk Rk 9/2

AHHF B
(1) FERRKARREL
(2) B Rl Tt KA mIRe /.

FHEEAR

AR A
9.1 JIiREIE
9.2 R VE(E FFPRE)
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9.3 ik
HA:
1. Mk
2. Rk
Y=

(EE2E

A ELE

9.1 k%

JUBE KA RBOR 2R G DORARF R, AT DA IR S SR, AR IR
Objectionable hydrogen sulfide is removed from such a gas or from naturally occurring
hydrocarbon gases by washing with various alkaline solutions in which it is absorbed.

B

BB TR IR AL BRI R B A EY AL S, 2 A e R
PR B MR VA R BRI -

Gas absorption is an operation in which a gas mixture is contacted with a liquid for the
purposes of preferentially dissolving one or more components of the gas and to provide a
solution of these in the liquid.

E5'Q

TR X — MR LSRR S S AL, DU SR P B — e
P D SE T RRAE A T, JF3R Bt B I LR 2 7 R BT I R VT
9.2 BIEIL(EFIFIR)

AN FEERK A RBOR Z IR G DG, BN, NARYEDOE S, SR JESCEF?
HATEIPE . XMEENEIPRE, NIRRT L.

BIPER AL P AR OL K -

F2 ) JE A AR A BRI (R ) 2 R RPIR 1 55 ZOIR 1) BOTR 1 M) () 2 JiR AT
FAEL ARBRIE N A]):

B ) JE A R KB E B EUE T ), BRI A
This is why the hot water system in a furnace will operate without the use of a water pump, if
the pipes are arranged so that the hottest water rises while the coldest water runs down again

to the furnace.
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B

AR PR BOX T, TR IK BT, T KA T B R e B 2%,
WA, Flr UK RGEA KB REE N, EHAE Tt
We learn that sodium or any of its compounds produces a spectrum having a bright yellow
double line by noticing that there is no such line in the spectrum of light when sodium is not
present, but that if the smallest quantity of sodium be thrown into the flame or other sources
of light, the bright yellow line instantly appears.
B

PATERR], RICAERE D BRI B JE B eGP, SR I — 2%
PRI EL, HAFAER, SIS PR XA . H e FRAT RN E AN BN B AT R 1k
YR AR GE AT — AR BRI .
Normally, in evaporation the thick liquor is the valuable product and the vapor is condensed
and discarded. Mineral-bearing water is often evaporated to give a solid-free product for
boiler feed, for special process requirements, or for human consumption. This technique is
often called water distillation, but technically it is evaporation. In one specific situation,
however, the reverse is true.
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The diode consists of a tungsten filament, which gives off electrons when it is heated,
and a plate toward which the electrons migrate when the field is in the right direction.
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Although the use of chemicals dates back to the ancient civilizations, the evolution of what
we know as the modern chemical industry started much more recently.

JE AL A i B A AT DUIE 3 21 ARSI IR, BRATT B A Ik 22 Tl i) A F A2 AR
HIEA (A ITHIRID .

It may be considered to have begun during the Industrial Revolution, about 1800, and
developed to provide chemicals roe use by other industries.

AL ERIET Tl A, KZTE 1800 4F, HH AR NEE T 11k
IR P

Examples are alkali for soapmaking, bleaching powder for cotton, and silica and sodium

carbonate for glassmaking
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At the start of the twentieth century the emphasis on research on the applied aspects of
chemistry in Germany had paid off handsomely, and by 1914 had resulted in the German
chemical industry having 75% of the world market in chemicals

20 22y, EELE T RERGH TS T E SR FT, ) 1914 48, 8 E R
VAR T 2= T B S 75% 4 A

This was based on the discovery of new dyestuffs plus the development of both the contact
process for sulphuric acid and the Haber process for ammonia.

X AT B AR 0 AT DA R B R R kv A = A B e AR A 7 T2 R R

The later required a major technological breakthrough that of being able to carry out
chemical reactions under conditions of very high pressure for the first time

117 J 7 5 B OR AR TR AL A3 572 S L5 — AT DAE AR s (4 [ 0 2% A R AT

The experience gained with this was to stand Germany in good stead, particularly with the
rapidly increased demand for nitrogen-based compounds (ammonium salts for fertilizers and
nitric acid for explosives manufacture) with the outbreak of world war I in 1914.

X5 T TS B RGO R E ARG FE ) . Honl o T 1914 88 — I ORI R, k)
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The explosives growth in petrochemicals in the 1960s and 1970s was largely due to the
enormous increase in demand for synthetic polymers such as polyethylene, polypropylene,
nylon, polyesters and epoxy resins.

AL TAE 60 SEAA 70 AR A £ 2R T AT T& B B I R L0
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These products are purchased because they have the required properties which make them
suitable for some particular application, e.g. a non-stick coating for pans or a weedkiller.
XL A W S RO ABATT AT e FdE & (AT i — L84 nl i &, fln, H
TR ARG TR JZ B o 27

At the turn of the century there would have been little difficulty in defining what constituted
the chemical industry since only a very limited range of products was manufactured and

these were clearly chemicals, e.g., alkali, sulphuric acid.
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The difficulty cones in deciding at which point in this sequence the particular operation
ceases to be part of the chemical industry’s sphere of activities.

PR AE T S ] ke 5 7E — LA IR AR 7 i A2 v o — N IR AN R T & 3l
Jul%. ceaseto fFik; AN HILFEFIFH N
The chemical industry is concerned with converting raw materials, such as crude oil, firstly
into chemical intermediates and then into a tremendous variety of other chemicals
W TV K B EAP R AL, il B e ot s dialik, Re N EBERS
H e AL
These are then used to produce consumer products, which make our lives more comfortable
or, in some cases such as pharmaceutical produces, help to maintain our well -being or even
life itself.
X B i AN R SR A B, XL Bl T ASE BRATT A0 AR B T G B AR 25 4
FE N HE B

At each stage of these operations value is added to the produce and provided this added
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exceeds the raw material plus processing costs then a profit will be made on the operation. It
is the aim of chemical industry to achieve this.

AR A, #AUHME IR i b, R B SR i i (i JER R
AN RAZ A, XAt A4 AN . X b 24 22 T EE 2R H .

It may seem strange in textbook this one to pose the question “do we need a chemical
industry?” However trying to answer this question will provide( i) an indication of the
range of the chemical industry’ s activities, (ii) its influence on our lives in everyday terms,
and (iii) how great is society’ s need for a chemical industry.

FERXFER) — AR PR “IRATH A Tk ? 7 X — A i AR A A
We? SR1M, Salml 2 T JLA i) R 25 A 15t — S5 B (D A2 T RiEshva, (2)
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Our approach in answering the question will be to consider the industry’s contribution to
meeting and satisfying our major needs. What are these? Clearly food (and drink) and health
are paramount. Other which we shall consider in their turn are clothing and (briefly) shelter,
leisure and transport.

[0 25 T2 1 ) L R FIAT T ) JEL 6 25 R A 22 M A 3 A2 AT 503 AT 2 B 7R SR T
T TR . Rt AT RN ? MRER, WA R TE S — ). HE AT
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The chemical industry makes a major contribution to food production in at least three ways.
Firstly, by making available large quantities of artificial fertilizers which are used to replace
the elements (mainly nitrogen, phosphorus and potassium) which are removed as nutrients by
the growing crops during modern intensive farming.

s TR AR B i BRSOk =0 = AN . 55—, St RE T DIR1S A
BHAKN TS 1 T3 B E AR A E YA I s E S TRy . (EERE. B,
We are all aware of the major contribution which the pharmaceutical sector of the industry
has made to help keep us all healthy, e.g. by curing bacterial infections with antibiotics, and
even extending life itself, e.g. f—blockers to lower blood pressure.

FRATTERAR 1 A 22 b r i) 263K — BRAE A 37 JATT Y B A fit B FL 28 9 55 i 7 T T 48 e
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In a wider sense, engineering may be defined as a scientific presentation of the techniques
and facilities used in a particular industry

J7IORBE, TR L SOARSIER T T SR AN i 2 B3R TE

It is predominantly based on mechanical forces which are used to change the appearance
and/or physical properties of the materials being worked, while their chemical properties are
left unchanged.

B RRIRNR ST, ZXAE ] 07T LLESCAR B i 20 5 6 02 sy B 5 i AS 23
HAL A

Chemical engineering encompasses the chemical processing of raw materials, based on
chemical and physico-chemical phenomena of high complexity

e TR AR EAM R L2 E 1R, DUE B A s A AL 2 B G oy kit

Thus, chemical engineering is that branch of engineering which is concerned with the study

of the design, manufacture, and operation of plant and machinery in industrial chemical
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processes.
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Chemical engineering is above all based on the chemical sciences, such as physical

chemistry, chemical thermodynamics, and chemical kinetics. In doing so, however, it does

not simply copy their findings, but adapts them to bulk chemical processing

R R AL 7 TR S R 2 AR 2 B 2 O Bl i B, A ) M 223 715
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Today, petroleum for example serves as the source material for the production of about 80

thousand chemicals. Today, petroleum for example serves as the source material for the

production of about 80 thousand chemicals.
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The expansion of the chemical process industries on the one hand and advances in the

chemical and technical sciences on the other have made it possible to lay theoretical

foundations for chemical processing.
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Historically, chemical engineering is inseparable from the chemical process industries. In its

early days chemical engineering which came into being with the advent of early chemical

trades was a purely descriptive division of applied chemistry.

M FoRUE, % TR S50 IN T TS . 725, 2 TR
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The manufacture of basic chemical products on Europe appears to have begun in the 15th

century when small, specialized businesses were first set up to turn out acids, alkalis, salts,

pharmaceutical preparations, and some organic compounds.
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By the 1880s, however, industrialists were beginning to recognize that the scaling up of
consultants’ laboratory preparations, and syntheses was a distinctly different activity from
laboratory investigation

SRIME 7 80 AR, M AT AB IR ) AT [ 4 T7E S5 5 1) 28 A5 il AR HEAT T
Kie —A 5 SE8 SR FARSRA R S 3] .

The course, which revolved around the type of plant involved in large-scale industrial
operations such as drying, crashing, distillation, fermentation, evaporation and
crystallization, slowly became recognized as a model for courses elsewhere, not only in
Britain, but overse.

X TURAEESE 7RIS T BRI T B & Fh 288, dnFH. RRE. 2800, K.
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In 1915, Arthur D. Little, in a report on MIT’s programme, referred to it as the study of “unit
operations” and this neatly encapsulated the distinctive feature of chemical engineering in the

twentieth century.
1915 4¢, Arthur D. little 7E—f3 MIT Bit-R)45rh, $RH T “HooifE” XIMME, X
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The concept of unit operations held that any chemical manufacturing process could be
resolved into a coordinated series of operations such as pulverizing, drying, roasting,
electrolyzing, and so on.

BOICERE RIS AR — M A hliE AR A Be 70 N — RA BRI D IR, iR, A,
et HARSESE.

The ability of chemical engineers to quantitatively characterize unit operations such as
distillation allowed for the rational design of the first modern oil refineries.

s TR RENR T B e AR 2 AP PR RE ) (I z8 48D A0S AT ] & BR b T 56—
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During this period of intensive development of unit operations, other classical tools of
chemical engineering analysis were introduced or were extensively developed. These
included studies of the material and energy balance of processes and fundamental
thermodynamic studies of multicomponent systems.

FEH IO R BRI, A TR 5 — S g 0t T Bt iRl 5 N8 i2
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They provided the uranium-235 needed to build the atomic bomb, scaling up the
manufacturing process in one step from the laboratory to the largest industrial plant that had
ever been built
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The core curriculum provides a background in some of the basic sciences, including
mathematics, physics, and chemistry. This background is needed to undertake a rigorous
study of the topics central to chemical engineering, including:

Multicomponent thermodynamics and Kinetics, Transport phenomena,Unit
operations,Reaction engineering,Process design and control, and Plant design and systems
engineering

ZLDIRIEREDE | SRR O 5, AU, B, A, XSRS T
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This training has enabled chemical engineers to become leading contributors to a number of
interdisciplinary areas, including catalysis, colloid science and technology, combustion,
electro-chemical engineering, and polymer science and technology
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How can we reduce the amount of waste that is produced? And how we close the loop by
redirecting spent materials and products into programs of recycling? All of these questions
must be answered through careful research in the coming years as we strive to keep
civilization in balance with nature.
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And the chlorofluorocarbons, better known as CFCs, are inert in automobile air conditioners
and home refrigerators but come apart under ultraviolet bombardment in the mid-stratosphere
with devastating effect on the earth’s stratospheric ozone layer.
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The globally averaged atmospheric concentration of stratospheric ozone itself is only 3 parts
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in 10 million, but it has played a crucial protective role in the development of all biological
life through its absorption of potentially harmful shout-wavelength solar ultraviolet radiation
EERKAZ T RN TR R AT 3ppm, (HEX Py AL ar PR KA KO B #GES 1 G B
TRIE, B2 el 7 RBIGZ A 3 BRI SRS .

During the past 20 years, public attention has been focused on ways that mankind has caused
changes in the atmosphere: acid rain, stratospheric zone depletion, greenhouse warming, and
the increased oxidizing capacity of the atmosphere.
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We have known for generations that human activity has affected the nearby surroundings, but
only gradually have we noticed such effects as acid rain on a regional then on an
intercontinental scale
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With the problem of ozone depletion and concerns about global warming, we have now truly
entered an era of global change, but the underlying scientific facts have not yet been fully
established.
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Every stage of a product’s life cycle has an environmental impact, starting with extraction of
raw materials, continuing through processing, manufacturing, and transportation, and
concluding with consumption and disposal or recovery. Technology and chemical science are
challenged at every stage

P i A A A T R — A B X TG B . AP RHIR B, BT, )
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Improved chemical separation techniques are needed to enhance efficiency and to remove
residual pollutants, which in turn will require new chemical treatment methods in order to

render them harmless
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Pollutants such as radioactive elements and toxic heavy metals that cannot be readily
converted into harmless materials will need to be immobilized in inert materials so that they
can be safely stored
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Thus it is critically important to improve our understanding of the chemical processes in
nature, whether they occur in fresh water, saltwater, soil, subterranean environments, or the
atmosphere
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RAEFEGAKT, dwKd, HEE, HRREE RS

Early efforts to lessen the environmental impact of chemical processes tended to focus on the
removal of harmful materials from a plant’s waste stream before it was discharged into the

environment
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58
Increasing concern over adverse health effects has put a high priority on eliminating or
reducing the amounts of potentially hazardous chemicals used in industrial processes. The
best course of action is to find replacement chemicals that work as well but are less
hazardous

XHE B TR R S EE BT, NATTE 5675 18 B AN AT 1 Bk Bls b Tl i F v iy F A
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Coal-, oil-, and natural-gas-fired power generation facilities contribute to the emissions of
carbon monoxide, hydrocarbons, nitrogen oxides, and a variety of other undesired
by-products such as dust and traces of mercury

I RRRE S RIATIAE KRR AL e B I AR 2 HE O — S8R . B A &
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A rapidly increasing array of technologies are now available to reduce the emissions of
unwanted species to meet national or local standards. Chemists and chemical engineers have
made major contributions to the state of the art, and catalytic science is playing a critical role
in defining the leading edge

HUAE T AR — 2 51 AS Wi Ji BB R AN A5 B2 (0 o B4 R 8 LA o [ A [X
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The simultaneous control of more than one pollutant is the aim of some recently developed
catalyst or sorbent technologies. For example, catalytic methods allow carbon monoxide to
be oxidized at the same time that nitrogen oxides are being chemically reduced in gas turbine
exhaust

(7 A 2 1) 22 s G o A SR T A 2 3 R A 70 B B AR | L B Bl R T
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Other research efforts are aimed at pilot-plant evaluation of the simultaneous removal of
sulfur and nitrogen oxides from flue gas by the action of a single sorbent and without the

generation of massive volumes of waste products
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A significant early example comes from the detergent industry in the 1940s and 1950s, new
products were introduced that were based on synthetic surfactants called branched
alkylbenzene sulfonates
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