NTRODUCTION 16

{ Spectroscopy

: i 1
ot v i s AL S ¥
ﬁ { Fifth EHition o

g
L
BT o "l T e I_" - | T
e ~—n-.i- - - gy m— —

| -.: Lhm 5'75 |
N o) -T |
i" o . A ; -_- t E

POS. CPrtsiiiay

PAVIA | LAMPMAN | KRIZ | VYVYAN |
AN




1 I. I '- .I. I1 }: I: I .I. I . . H

INTRODUCTION
TO SPECTROSCOPY

Donald L. Pavia
Gary M. Lampman
George 5. Kriz

Drepanment ol Chemisry

- » CENGAGE
'~ Learning




o~ » CENGAGE
1= Learning

Inreduction to Spelreapy,
Filth Editban

Danald L. Pavia, Gary M. Lanpmas,
Geeeeips S Kiie, and jamed B Vyvpen
Prodect Dinectos Mary Firck
Frodack Manager: Maoreen Houese:
Conlent Developer Al White
Conlent Doardinafer Eeroding Kk

Froahet Darveiogmasl Mansger:
Ebacca Barardy -5 brearls

Ay Daevelopser; Liva Welbar

Mayrbebing Dirscioe: Jasen Saket

yrbating Dvyboqarmant Marager
Jalin S ter

Cenimi Propeck Manager: Berew L. Trege:

durk Cirecioe: Maris Epes

Agnide turing Planaer udy Indiye

Fighis Soguitithons Speriadist:

Thazrmus Mg

Pl taen Savrvine: MFS Limited

Fhcha Retearcher: Prebisdks Shobal

Tewl Besear e Preibeds Ghobal

Sy Bl vor MPS Limited

Wluritralod: PAPS Limined

Lt Dibgree s Bl Stundls:

Lo Irnunpe: Exparriien of the O methine
pratan ol etk 2 ome iyl A befu e
soqaieed 3t 500 Midr. Daka scquined and
precrised by James Wiranan,

Campoutan MPS Lim#ted

Prinded in b Unidied Siatex of Amserica
1234567 1716151412

Copymight 2013 Cengage Leamong. All Rights Reserved. May st be dophed, soasned of Japlicaed. in wiole of b pan. )

© 2015, 2009 Cengape Leatniag
WICH: 02-200-200

ALL FEGHTS BESERWED. Mo part of this sk coreered by the oopright
[heneein rury be reprodiused, Rranumitled, sloned, oo uwed bs sy Toom o
ey iy reeaftE praplle, eleciranke, of M banial, it ludifeg But et
Ervdted 1o phaloDogryieg, e ording scanndng, dhgitizieg 1apng. YWeb
linri bt Infiormu o rerbecrts, o Informmuaticn shorsge and rebrisasl
Wy, ccmp® s permitbed wider Toction 107 or 108 of the 1978
Wraited States Copyright Adn, withet e pebod wiilLes germbiibos of
A il

For proahsct information snd Inchaodogy asiilsncs, contect o s
Lrsparr Lesmeng Cevloresr & Sabes Seppert, 1-500- 35207 (6

For prrminiken B win natersl o Lhis Sl o peodhu],
Bl regan by i B mew oo fomi s
Frarl batr ot mnibons quartan Cis b goruiiled 85
prrms e rer A B T a e e

Litrwry of Congreas Contiod Rumber: 21 ¥3G0396
ISAN-1X 8TE-1-S-46012-0
158K 1-285-46013-x

Cengape Lesming

308 Vit Slserfoed Place, gihiFloor
Saralisd CT DES0T

Usd

Cernjage Learming it & beadig prowider of ceslomized learning sohulbons
with odfice kacatiora. sroend the plobe, Includisg Sngapone, the Undied
Kingdom, Aontralis, Meokcn, Beasil, snd Japan, Locats your ksl ofice a8

e enpaps com glikal

Cengige Leamisg producty see eeprcieniod in Canada by Hehoan
B, L0el

o lkam mere aboat Cenpage Learsing Solutiam, visi
v R O

Purchave sey of car peoducis of your ksl oollepe sioee oo of oo
pravferend orliss o wes conpapebraks com

i



Prefson i

INTRO TO SPECTROSCOPY FIFTH EDITION SUMMARY OF CHAMGES
The order of the cBaplefs wis feavanged b hetter felledt the foqoeils and Praclices of Gif usefs.
Mass Spectroscapy wiis moved e an sarlier positon. cassing the enumbering.

Fownh edition chagter  Filth edition chapier
number Ttk i B il Modes

i 1 Scction 16, A Quick Look Abcad o Simple Uses of
Bodocalla Iormivlas and Mlobeiular o las Moa Spoctra, wam deldind
What Can Be Lowned from and Wikat Can Be (Wlars Spectes were maned carlier o Chapiers 1
Them Lemmed feom Thom il 40
A e Sectios |06 s meew iled: “The Mitrogen
Rule.” Befaenoes were revissdpdansd
Soction 1, the solisl samples subseciien wan
Infrascsd Spoctosoopy Iafrared Specirowopy  apdated 1o indleke ATR lechimguees.
Sarveral Nigures werne feyinnd mpdaed.
Saptien T20, ARy msad Ars] Hlalides, wos revised.
Section 223, How b Selve Infrased Spoctral
Proldemme, b= o s section. The wociens
folkraesd were e mbeTed,
Profiems wore revised. Relirenoes were nevised!
st
X 5 w Secibom 520
Muclear Mlagnctic Nuchear Magnctic Rev  eferesces were revisoblapsdatind. Mew onlise
Riunfunieie SpedIroaiogy ORAE SPORACERY  prsomrces worn meferosced andior wpcaied.
Pant Oma; ks Conoepts, Pt One; Banko

L]
b

4 L Soction &4 mtrodede @ new decoepling nolation.

Rewnamce Specimecopy namoe Specimecipy o cononing 612 ane renemberod.

Padt T Caibson- 13 Past T Carbson- 13
sl S Sarveral new prodkems wore akdod. Some specira

replacnalfimpmivad.

Bederomos worg reviapdiupadated, Mew onlisg
rescmrces relcrenced andor updaied.

5 7 New discusiion ol splilling in dislerostipa
Mmckear Magnetik Mok boarr Magnatis; s Syoheii.
Reoumnangs Spestroacmpy wmny AR inmsopy Mew divcusiin of heleronsc ke aplilling belween
Pan Thiee: Spin-Spin Cos-  Pam Thioe: Spin-Spis J|="F and 5="F
pling Coupling Aellition of solvind exasiphe problerm.
e ared pey il end-of-chapier problenmm uomg oow-
pling cverasanl iermatoen and chembeal il cakos-
Laticis,

Peferemces worg moviurdiupaladod,

& ] Ferw dincuviinon and cvamplos of solvest offocts,
Nmclear Magnelic Muchoar Mugsciic Bes-  aadition of solvied example problems.
Ry Spoctrosgopy 0T S ROy boed chapacr problem
Pan Four: (hher Topics = Part Foar: Oaber Topss i e
Ore-Dimeeional NMR i Ose- Dimeasional  ROSCT0a0es were revisedfapdated.
31123
[ Coniemessd)



Fourih edition chapier  Filth edition Chapier
riumhier titke naambsa; ke Hiites

1 1 Fow changen.
Uliraviokel Spectoncopy  Lllinwviolet Speciiosoopy

3 3 T highlight the oot devehiopmen! asd
Mass Spoctromtry Maws S postromertry imgeonance of mass specremetry (65) methods.
ifirst halfy Purt Oe: Basie Theoey, w0 have moted this material b the carly part of the
Capaer was split. Bestrumentaion, and  beut o aplil 8 in Do chuplers, o o thoory
Samplng Techniques  and Imremeniation (Chagiee 3) and the edher oa
dotaiksd simucturad amalysks wing characicriatic
fragmentation paon of oommen fusfoml]
rosipes (Chapaet 4).
Espasshod aned pefined discwion of sampling sl
ioakzacson methods, incdifg aliosphersc
evssarg chemical insbration iechnigqees,
Examphes of applications for differens MS

Iochniquen s instromenialios, incldisg pros and
et o il Berenl methank.

i i Refined discusshon of frgmestarion in E1-MS for
Mass Spectrometry hlla S pecimmetry ermmmen functannal grvgs,

oo lall) Part Two: Fragmentation  New cxamples of wse of M5 s aiructare
and Strsctural Aralyss  deserminasion.
Additinnual wrlved example problema,
New aind v ised end-of. chapier probiems.
¥ I Severl new probles were inirodecad.
Cofiid Sini Combitind Structiee Prod- To-difmeria ol spooiis wen replad with es.
Predbhems hems improrvid s,
Releremes were 1y odmpdined, Oalins: resoanes
Wiy upstaied
i ) Rectioem 9.4 anl 9.7 were evtemively revised.
Nwciear Magnatk Nuchea Magaes Biso My of the e dimemisnal spoctea were

Rrionmce Speciroseopy nancg Spectrocopy Part tephaciad with e, impeened
Pant Five: Advmiced MR Five: Advanced SME — g

Tochnkgees, Teshnkgues
Appendios Appendbors il Appmadi 11 was remered.

Wallues In some o ey Eables wipro upsdaded of
revised.





