A
7"\
“BIEHE" BEREN
Power of science
B4R

3 EI LI ) )
R 3-Y) i 2 ik
—— Ol BRAIRSL R

e !
. — %

1=

& o - S0ONH B




AHHEBYHUEAREEXEBHRENEE BB

N E' L IR ) 1Y
R~V g 2k
— &R, BEMoFEIHR

[3&]149% - IRIBERF) & BFIR B¥EX F

EERE LMt
SHANGHAI EDUCATIONAL
PUBLISHING HOUSE



©John Emsley 20YY

Translated into Chinese

by permission of The Royal Society of Chemistry

J&H B #2437 : The Royal Society of Chemistry

P57 fsu4 B (CIPHHE

BRIV FRZ Kk AERE EEMARENHR / (L8R
WA B R, B30 — B . E¥EE HRE, 201512
(‘BB PHEEN 5—4)

ISBN 978-7-5444-5233-5

. O%. I Q4. Q. Oh. L. OFERRA—R
V.ON11

e [ A P 548 CIPEUE 2 F(2014)55 1683805

HEHSEHAFAEH)

®WIMm 2z %

—— 0 3 R R R O

(%4 8- RWWF *
BHR B¥EX

H M LiEtEHERORERAR

+t B B F H B #

5 X ™ www.ewen.co
H EiEHkiER 123 5
% 200031
T LBtLHRBHERATERITHL
RBUTMEHRERBERRELT
890x1240 1/32 EP3K 7.5 M 5
20154 12 BE 1/
2015 FE 12 B 1 REPRI
ISBN 978-7-5444-5233-5/G - 4208
28.00 Tt

MEoFHIBES
Sdan ¥ HE

(40 % 25k i) J X E W 2 T %)



\

/-
BEMDET BEREA
Power of science

B4




MNERES

T & & ¥ THE
8 EE

%

Z=

oA IHAR
GZE£BHF)
EEEL HAR HFL
= H F R KA
AT EX#H FHRZ



‘MENAE"HEFMA(EE)
i

HERBA#SPHLRBNAR BERETRNHEL KR
FAEEFAAIHXEFE M UBETHENHE. BERACHL
B RARREWK. FAEATHARL. AR FLARHA
KAWEH HEFHB T THRGBE.EREGIADNKSE,

HR.BFELLHRNRBEERTEANHS. FARNKER
WEETFEERAMNA KA AR ERHRFEFHFHFO,A
AMFHEARBATLLE TS — KA CHGEANE R FURNE
RELERRRANME R A BE A NS A RET ORBFH
Ea AR M EHEHER R - TR RREARK RENR
FORLR. RN HEET ENEL LB N AN BIFEA R

YA R EXRE - NMERBIACHRK, BYR. B EEY
FRBBAZBEHRENAAAT AR ST AL RN AT H WA
B FTARNTRE D RNMBRAFAAGRMER B F %88
NREFHREERARE R TN B ERENFETUARA L
B A 3Kl R K Sk g ] L T EL R R R T IR R o T A e

MEXBHERAIHER LR T HRER B OCHERD
BEHEBEANE RN ESEERNL B H M, KBS
LE AR TS N e E LS Y- N S
EE AHHENOTF RAAAREAHLEANE A Y. Xk



"HEHIBRHEFAEDS)

KIMRZE—GIERR. EENAHENHER

BEEUBFNNARNRAHNFH# S EE N FTENE AL & FAE
HRIF—KRMEABEERZIIK. EHNRDERLNHERRRE L+,
BOHAERARERNELRR A FAE, U A RHK D, B A RE kR E
AHREBRAMABR HLWEREARNEEY W, LANAHFE
—PNERATMAEH AR, HEFFHFENBFXRERMNERE LB E
ERF, —RamRFANGEN; P EAROMFER, -2 HETA
MOER;FFHLENHERR, —E2RHBELANETH FTH AR
MR Ea Al —EER D WAR, 2T F - MR ERTE,

HECLERE FIFBERERNALEREKN MU £ F oA
Fo YR BEARBANOARSOTHIR, EAFTHMHOA
1, E—ERAFLRENS K. B HELNRY . F—-FHK
ABPEA MERKNBEARELT —F, AL FHREHET.H
FPRARCEFE EEFLRBEFLN N EARTRNEZF AR
FHRLEAEW,

BRATHEESLAXENFAFATARAZELA S HHRLAE
FAFHANEH, AHEH AR THRLE AR TXERBH A
FHHRIHE. WRAXELAS AN ELAEFNGEY N BT,
AR

HALEAALT QMG 4 AR
SR A A

ERYBERS REE
BRERAXEG LZANE

% o

2015 %7 A



Fr

ARELARENB(EI MRzl E . FEAT
FHEWER) —F. Y. AERBANEEHBEINt WA
PR BHRLFERR, FETHRARNERERAXEF
EARGRTENY R BEAAXEHETREA BHRA TS
REBUERURRERBLF K X EAHESTHENHRK
EHEFEAE ERBRANTHOFFS., B TE2FAE L
M ARZEHH R AN FLHRIA LR RN L
EREFEELFAE R A B RBTEENRFRRMEL FE X
MABRTTATLHE. MEAPREZFHK R, FRHERR
Roh AR FREENBAREEN AR, IHFAABERAN
B HANEHNTRRNRAMA S, TR 2 AR FE G0 H R
A A% BAAEBRLEAAR ABR LB NEAEL
MK EEE.

AHELLE.BELHNH L N TR AFLFEL R K
AT KB BB RTAFRREEHETHHRRENEXE
EWER AEIANESBEF T LR REHEN RKRHEE, X
FTHEHEEBRZ R FEE X EHRBENEE L BF £ E 0K
B, IR ASBBT EMEANAANENRNEE, —F
HAERE—RANCEFGH A THENREEFRENE
FERBTANAURENARBREFRA ST ELALT



"HMEANB"HEFTAECR)

RIPRZIU—ERR. EEMNAHEMNER

BAROEERR; 7 —FH. FHERTH S FI RN FEUR
RENENREMIFRERALXNRE RAMA T, FEREANRT
HEE. AFAR-—FARKFHNSERRR.FFRJETFENS S
FRMEE  FHALENARBERMEMNFENFEFRN,

FiAE#, RREMEARTR LR EHRWM, AERSEHH
DEARFECKATAEFAZENENTANBR, EX . XHE
—ARFAHE Y. WA EHHGE. AT LESEREFHAK
W B[] 3

C.KI » juty
ERETRKRE



[l

B

(ZHhiEATCATZEALERER P A —FBE,]

WERIL

AASBARR, THELARFAABEREIRTHREREN
A, TROEEAEACEREFEFHLH R A S EREUTF
KRWF A, wREEEFFXATR-—HHIREZHEF T,
ARERACIFRONEF IR LA RELERREXEEN,
B EEARE ETRAGMERI LR EER. AMEARH
PHRERNEHRFRNRRFEZE. AL TET TR, TREW
HEERF -—KREBXRANCFRRBEMFE, AFHREZLE
BHMERANEXTHRE,EFERAMNTE. wRERE T A
FEEL TRAFR DA XEAREFT RN T TEHENAEZ
WH BAKERENRTE 8.

EHRBTFREHERZ IR TRARNHRL TR K
fak, ERTFEAANZAFEM . B AR, LR, XEHTEHF
HEFHTE, REE LR ENET. B2, XEXTHHE
BINARNEZENR, WA AR RE K EY., XELHR
MR AN R Y AS LA TR,



"MEANBTHEFA(E R

BIMRZHE—eERR. BEMNAHEANLR

BRAZAZAANRE  AHAEETREAAZ — K, KA
MEFFARERABELBRATAE S HEAXNTL, —FF
M RNELENALEGRET N FARN BTN . AHEEZLHR
Foo SR AREBREK . EFXF . ERE.EVPHAE . REXF T2
FE. MR-V .BoEa T BEAINENREERBA
FEOFAFFAFHIENERAARAREATR.ZEVEER
L ARETHRERFUANZTZ X UNEF A,

AW ELAFECRRGHEN FAENARRAES, X &F
ROMKBTRAMELIL AFET U FAGIY, EHEHFLERE
WEMLEDS ARBFER FAEHRKMTHLERE, T4
SHEFRATERERMEFR AN FRP I L TR AE 21
MELFBAYG—REAK., B, HEREHN AT B A
W NFEAHTEER P ANEFTRATHRE E X4,

—MAH 6000 FAOH BEEXHFNPRERENE A
EHTAEL AR —VEENE D RERFEH LYK,
HFUERTUNFALEYETHZED? RAEAECR.FEX L H4LH
RAMIT A THELEFNER. YR HREWAFLEEKE
ERD wAKRDE 502, EERDE 5000 %7, A EH BT LA
ENAETF. RFERBRBTEAADRINFR . OR#BEE B
Ba%, WEFAXLEFS, ERACDHEZKXEF 6510, 3 21 #
ALK E 90 1.

BEMERR I EREE  FAMYLURLF-—ELATH
WHR, EZLENR"XIANFARERFSALE—NABAL,
AUERTRNAZBRY AT, 2008 F . FAEREE ) L7 kG E
RBASMHBRZXAAN"EREHR V0N T L MEYR"ZERE
. ASARERE) EHFARAL L, TUXHER. LFEXFTH
ERORXR, BEANCERNAEE R EN— WA 100%# 2 1



.

“BEeZd" AR PEREFONERERELFMLF
WRELGEFRE 200 L0 FREFTE,EFENLESH
EARFURFHEBER . LEBENRAR T . EES S EEH
ETHREHREL T LEDIR" (A - ERBPENRZHR
). “EREFWRZIHG EARGEARG UETAEFA —
BAAARENRANEDRAMAECENRATHARANE 2, 7
FRUARL LW . MEAENURRKRN. IRAAATLEEEZ
K EEHFTTAFAHRR. AAFEF EBREBVEFAH L.
WRENBEE - NTIRENERFEFT . ZHRFTFENR
BRESNALERFAMNHTL, ALZED,

EEFFXRAEERMENDRAAGY AR ER. FHER
FPHAGKERMLEDR"HALARE FEFRXHRX -—REFRY
B, BERAAZEFEF¥2 60 AR EM FARNHR
EREFSKN; SUSRET HR o EWRGE KK oA
AFRRER. ACFRAT  EANMKFEARST. SX_FRa
X—FHARLEETRALKE, 2 8IUNFE ¥ KK AT RN 4P
X_FRAAMFLAAHREE.

AARNAATI0FANAMNEREGTHRNH ZFE
HATULTERRR.ETRENFERUNGREZR -,
REEFARBABZALZRE B FHMb -, EAHEKT
ENEREAMZ ANREFERFHNTEELMP T E.KE
e #R . EH FTERERATE AERTE ERTERQ
Rffik. YR/ALFPHALLFXET —TAR EIXRBEHA -

O FEE-HFRES ORAEMRIT R R i 787 B R0 E 6% M7 B RIT LS R 3
frik. HBETEFHIR, FRTEQFER BT % ERT R LT % KRBT
HBOEWTE AERTES RN EAR T EE P OEBAASFRT R



"HemAhR"HMESAETR)

RIPRZE— SRR EEMNAHENER

H. XEERFTEZERZ UL AL ERBRELENRSE S,
EXXARFTERNRARA —ENAER  DEARKENE
BOREHD METEZRERATHTER R . REMELE
WRA AR AKA BT T

PR -BRRE-NREHFFTENTFER. LFHANR
BHRBRFMEHMGHALLIERNAT. WA HUMAHRTF . (D#F
FHRMREWENL; OORBEL R IB;DEBEHMEL LY N
FATAR s (4) TAR B Ty B R, otk & =& B & 11 R &
MAKWEL, ERNMAFEPEAGHEE. ZHAEHF 2. £ T
TEAERWHFARE RGBT HEINTREER, — KK
ERABTHERTENNEARGEENE L ¥ o RATIT EHENA
EAMETE.

R ENERBFHLHARETH IR =202 —WAH
EMIFZHTFT—REEFHEDR.FF2AXRANR LB H KB
FREEZTHEDR . ZETAREN TELRETL2EF.
HTFeraAmfl, LEPEZL2LL2HW . BB TF - IFHEF X
T, EXAERRAELE-—SAKKECNEAACEN
B, A el Mkl NN ERERLFTHFSLAL
HHAEFLEFHNREAMALERE -—RELETMAZ —MiLA
&S B R GE .

E20HL, F+FALFEFMHAALBAEEFNHS, 20 LW
MEAFEARERASEANR. HLAHR WL Z — WA 0 45 #
AHFNER, 0L 30 FRMAI0FRERT —RFAFHELT
R wRLUE BRERAFRRE, CNACRAIAXBF 4
BEW ., 0L50 F K0 FREFANELER. KUE
FHHAERREABR . AR T FTALSRALK, EFEALHEL
ERNEE, 0L 705K FREATFLHFMHH.EMNA



It

ERAARBANANARB L), wHE AT EIT, £ 20 4
0 FR FFEMEHTHFERE WAERA BB FREKAN0 L
RAEA. N1 HLE, REMEFTIFRNFLARS . EA
MAafFETVEFAFAHL#ME.

WR220MLZZAFHIALBETARYF. P48 E 21 #
B AFEXAEREMFL2AEC? KFEFAXRE2AERD? KNFE
ELpBEXTERMAR 2B MR ABEMP KA. IR
RH—Y., EERER L. XEZHEN. TRAEMMAER TR
ER%E, BR . AFERTRHEHET, BRERFERIANERH
AR FEEN FEAMHLZL., FHRE MU BEW &
HERADIRE THAHA DX TR AL RRG,FH
BRFERM.

QAWM FRFERUF N T ERIFRENA RN EY
AR YR FFE, KNTRLFHERKMED TR L
FEMIUVENH . EMFERXLEMBAEHARTANT &
WRBEWER, TUFEREF R AMLEFERMEXKIRA
BAEAN, EREMNEET A&k XEFEHRG L7 ERFE
ZHANARR? NEFEAK EFEAULFES LS T IR
BHER. b AXKEPHCFARBRZ M EATLRETH
B, BREH MM RERME LB, FHREKEE
500, RAH — MM TR AMLA BB TESERTLE G,
WMAEHDEGAEER WA EALN LT RT,BREE 4
Gl

WMR20BENMFT VAT ETHREHRREL, DL, HER
LFRHERAEHBR? RNFEABEFLHE ATEFEMT L
FREM. MCHTURBELE AN LHEERANBE AT
T. BNEKFEAGAUEFTFL2TREM AHETUNH

(o2l



"HeEdh B HERLA(EE)

RIVRZH—PERR . EEMAHENHTR

wE. MBI R KBENE R, F-INMZTERHER, X
REFRAMRRCEHLEFEN. B E.TUAKMARAEF
RE, ETHEIN-—VMENRKEHEREETENRTENRBELR
EACFEXEEFEHFEALTFEN VDS, THEGKNEE
AAAWFFALFR, ERMMNAEEX YR AT,

TREARNBAKREBKEGERERAXFESRAREZERS (KHA
BRHRZFEREL). ZERSKRIL T 1983 F, £ 1986 FAKT —
RE. BORELTHREAREXAFRLAMNMNFERMARES
REREMNFENRAD”. XRREERE < M 4 H 5 4 (Paul
Anastas) 1 418 « 4 44 (John Warner) £ 6y 20 TH B & 5 # 1L,
M fnde sy T 1998 F#E T(EKELF . Eb L LK), #Z
FAETHEIREAF IV ETREN  wEIERE. R T4
FOELAMBAT E HRERR . FHFL%E, XLFEFTHA
EEAERNEFTHERE,

2005 FRTER AN —HE, —ERANEFA - EANRERKE
RE|, WRARTHEZ KRR, FHELERACE XK HF R L
RARRE. ZGFERR THENARLE " FitS £ HEX
HELLLBL,FAE20064E5 ABF . TEERMLFERY—H K
WEXHE, FoF - HEAELMERBEERKARELTHRELEN
B,

BRIRLEARIHESZ LR -4 . BXBEBATEE
F B 200 KB 4K, 8 E A F & R AL &2 F (Air Product
& Chemicals) . # ¥ (Bayer) , # [ % ft.(China Petrochemical) . i &
ft. % (Dow Chemical), # # (Du Pont). = % {t 2 ( Mitsubichi

O BEF&FREEM¥ER Barry Trost £ H M A, K0 NE R EM2 R M. HH
i SR o Y S F SR A PR b . R3S UL L B R o R o I R A b R R 3 A
B JE P dn s AL A B R A



Bl

il

Chemical) , # 4 (Norvartis) , #% #1 i /£ (Nova Nodisk) . & |7 % #r
(Rohm &. Haas).% E 3 (Syngenda) % A G A R & KB E AT 0 E
& (Procter & Gamble), & E (S.C.Johnson & Son) 1 B & F| %
(Unilever), —&HRALAEEE LI LA FE &%,

0 LW FIVARETHR. W RANAIPEEXRRL
BREBRNK.FE AR REZ 21 HEHNEFEILLAR
Aad, FN.ENERwLEREH P BREEHSE RN LA
BEARORE A XRLADERD, THENMFERELH
ENEMATRAEEZDLENT UR—R.

FEIREREM

AHFHESAFANFR"HWBEAXF XX F AMEKHE
W.EEER, XTEMNLFIANEARRERT HIERRE X
B/ K %2 » ## (Norman Mailer) FF#i B “ L 2R MW A,
XA MRETME"EX AR TEC HABERELLH",

AP AAEANRRAEREE L, ALK XERE T
ERKACEFGEAFHRNE L. THEZRR . EHEHTRT
Fhteet, FLEMFRFALENAS R ) FHRANN. £ X
FH XAMEXHERNE. A BERF EHFFELFRERS HE
R W% 5 5 e H L.

2FP AL UERFARE . A TR REATERELEFREE
FHER. EREXYRAGHX BN EHNAELEL TR TS
. RAIBAFR RN AN 4 - EMERFHETER).

WRAEAEEXE. KT H#L2FLH K ARKE sulfur $ 5 &
sulphur, ] # # # sulphite #8 sulphuric, & %1 & 1 il 4 %, 1 2

O FEE.XR.EEOERERNAREQMARNGE LT AHELRRBILET L,
A GHEMAMHATRHFEUE TR,



"HEOHIBR"HEFA(EDE)

BIMRZH—RERR. EEMAFERNTR

ERagtESEACERSSUUPAO X AW H E. R E
—AMMERTRETALZHAALEELCGHFEAFSAEFN AN ER
AH A ERREFTL T XRKEANZ . EREUMFL LT
Ao A E AN

24« BRAFHT A
BEHE MEFRXRLEEFLLN



