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Ni'LN"OJ <nao HIU69 NtO"COOHh "'10 YoSa74
NHIN*OJ 405.8 BCM78 H2NCHlCOOH 398.70 YoSa74
NaNOl 408,1 HHJ69, uHe7S HJNClitCOQ ionic 400.(/) Yo$a74
NaNOl 407.' BTE77 EtCHNH 2COOH 400,60 YNAIl77
Ni(NOln 401.0 TRU73 HIN(Oh)JCOOH 398.80 YoSa74
Ni(NOJh'6H~ .". ""'78 CUJCHNthCOQH 401.00 YNAB77, KNPP74
I'b(NChh 407.1 11.R18 IhNCo.~1l1 39950 LcRaT1
Sr(NOln <nal a.5\Y33 H1NCSNHt 399.80 SrWaT1, NBMOn
KII~(NOJ. 404.7 SNMK78 H1NCSNHl 399.20 LcRa77
K2Pl(NOzlt, 404.7 SNMK78 CthCONlh 399.60 SNMK7S
K,co(NO,Jo 404.2 NBM073 PhCONHI 39950 LBNN78, Hill 69
K,Rh(NO,Jo 404.1 SNMK7S PhN::NPh 399.(/) BiFe76
K,RhlNQ,), 407.3 SHMK78 PhN==NPh 400.10 Lille7S
MoC!J(NOh 401.4 Nefe78 PhCH==NPh 399.10 S"lNsn
K1Os(NO}Cls 4<)'8 Nefe7S 1,1··azonaphthalcne 400.00 Yosh80
K1Ru(NOlh 4<)2.5 Nefe78 NCN=C(NtHili 399.20 LcRa77
K~u(NO)Br} 403.30 Nefe78 AmONO 4045 Wle7S
IU1](NO)J.'h 4OI.SO Hefe7S PhC==NOHC==NOHPII 4006 YOIh7S
Co(COhNO ""10 BCmln MeC=NOHC::NOHMe 399.8 YOIh78
Fc(COh(NOh 401.80 BCOIl72 Ni(di methylglyoximeh 400.4 NZB7S
Co(NHI)!Ol ""'0 YNAB77 Cu Salicylaldoxime 400.3 BuBu74
Ni(NH~l"1: 399.60 ""'18 Cu(8·hydroxyquinolh 3995 YoSa74
Ni(NH~c:IO.n 399.90

"'" 18
8-QuinolillOl 398.9 V",..,

Pt(NtHJh(NOth ""4<) Hefe78, CMHLT1 Cl(CObNfh 3995 OCGHn
Pt(NHln(NtChh 404.4<) Nefe78, CMHLT1 N(EtO)JSiCl 400.5 GrHe77
Pt(NHlhCh 400,20 Nefe7&, CMHL77 N(EtO)JSill 399.& GrHe77
Rh(NtU~J 400.10 Hefe7S Morphine 398.5 SCKK7S
M~Br 401.40 SGCT7' MClIphine H2SOc 4<)11 SCKK75
",.Na 4<)150 EM.GJC74
"oNa ""30 Wle7S Na Is
EIiNCI 401.40 EMGK74 N. 1071.8 •ElJNHCI 401.20 LiHe7S NaCI 1072.1 •Et!NHHSOt 401.80 EyRe81 "' 1071.8 BaSl15B,,,. 3..90 LiHe7S N. 1071.4 KLMP73
BlNHJH50. 401.00 EyRe81 N.1 1071.7 WRoM'79
Bl4NHS~ 401.10 EvRe81 NoB, 107L7 Wagn7S
EINHl 39&.90 BCGH73 NaBr 1071.4 MVS73
EiNH)BF) 401.40 BCGH73 NaCI 1071.6 Wagn7S
NH.O 400.80 SwAf14 NoCl lon, SOS070
N140 4<)150 EMGK74,mn NoCI 1071.5 KOK83
NHJllF.l 401.90 Ooon73 NoCI 1071.8 NSLS17
C,H,N 398.80 LiHe75 NoCl lon3 HHoDSI
CjHsN 399.30 BCGH73 N.f 1071.2 Wagn7S
CvisNHO 401.00 HHJ 69 N.f 1071.0 MVS73, NSLS77
CsHsNBF.l 401.40 BCGII73 N.,co, 1071.5 WRDM79
Hwmelhy\epdelJal'llll 399,40 LiHe7S N.,co, 1071.7 HHODSI
PhCN 399.20 lille7S Na;-IPO~ 1071.6 WRDM'79
C(NHlhO 400.10 teRa77 NalHPO~ 1071.5 Swif82
PhNHl 399.40 ulle75 NI2S,oJ 1071.6 Wagn75",,NO 403.00 LiHe75 ",,so, 1071.3 Wagn75
OI'(NM"" 399.10 AWe75 N.so. 10711

""'''P\NM<,), 3..30 GBMP79 N.,sd), 1070.8 Wagn7S
Cysteine HCI Hyoolte 401.20 SSEW79 NalTeO~ 1071.1 Wagn75
Cyslcine 400,00 UMa79 NalPO~ 1071.1 MVS73, Swif"82, GMD79
lhN(CHuJCOOIl ionic 400.80 YoSa74 NllPi'J 1070.8 MVS73
HN(CH~h ioric "'70 YoSa7. ""p,o, 1071.6 GMD79
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Noaa. 1011.8 MVS13 NoCl 990.1 KOK83
NaHzl'OJ 1071.1 Swif82 N,F 998.. Wagn7S
NaH:PQ. IIl1l0 Swif82 N,,co, 989.8 WRDM79
NaHOh 10713 WRDM79 NalHpo' 989.' WRllM19
N>N, 1070.8 SGRS72 NalHPO. 989.7 Swif82
N>NO, 1071.6 Wagn15 N""'" 990.1 Waga1S
N>NO, 1071.4 Wagn75 N,,so, 990.. Waga75
NaPO) 1011.7 Wagn75 N,"'" 989.8 Waga7S
NaPO, 1011.7 Swif82, GMD 79 N.""" 991.0 Wagn7S
N"o,o, 1011.6 WRDM79 NllTeO~ 99O.S Wagn75
N,,oo. 1071.4 Wagn75 N.,po. 990.1 Swif82
NaJCrO~ 1071.0 Aam3 NIHlP02 989.8 Swif82
NallrC\t, 1071.9 Wagn75 NaHlPO. 989.1 Swif82
NalMoO. 1070.9 Wagn75 NaHCO) .989.8 WRDM79
NalMoO. 1071.8 NSLS77 NaNClj 989.8 Wagn7S
NalPdCl. 1011.8 Wagn7S NaND) 989.6 Wagn7S
NalSnOJ·3Hll 1071.1 WRDM79 N.ro, 989.3 Wagn7S
NalW(1 10720 Wagn7S N.ro, 989.4 Swif82
N...o, 1070.9 Wagn7S NaJOA 990.. WRDM79
NaBi~ 1071.3 WRDM79 N,,oo. 9911 Wagn75
NaC~ 11l1l' Aam3 N,,.,,. 9891 Wagn75
NIjBeF~ 1071.8 NKBP73 NalMl:JOi 991.0 Wap75
N"od'. 1071.7 Wagn7S N.PdC4 990.2 Wagn75
NllSiI) 1071.7 Wagn7S NIlSIlOJ . 3HJC) 9903 WROM79
NllSiF. 11l1l1 NSLSn N.wo, 989.' Wagn75
NIjTaI; 1071.9 NKBm Nv..o, 990.7 Waga75
NIlTIf. 1071.6 War,17S NaBiO.l 990., WRDM79
N.,z,F. 1071.5 WIl17S N"od'. 998.1 Waga7S
NaJA-IF, 1071.8 Wail7S NllSiF, 987.7 WagD75
NairaF, 1071.8 NKBP73 NIjTIf, '''' WagD75
NaBF~ IIl1l7 Wagn75 NIjZrf, 988.7 Wagn75
NaBeF) 1071.9 NKBf'73 NaJA-1F, 988.0 Wagn75
NaTaF. 1071.7 NKBP73 NaBF. 987.1 Wagn75
N,,o 10725 Ba$t75 No,Q 989.8 BaSt75
NoOOCH 107l.! WROM79 NaOOCH 989.8 WROM79
NaJCll. 1070.8 WROM79 Na2CtO. 990,5 WROM79
NaA1SijO,. albile 1072.2 WPHK82 Mol Sieve A 988.8 WPHK82
HydroxysodalilC 1070.5 WPHK82 Mol Sieve X 988.4 WPHK82
Nalrolile 1072.4 WPHK82 Mol Sieve Y 987.8 WPHK82
Mol Sieve A 1011.8 WPlIK82 NoOA< 989.9 Wags75
Mol Sieve X 10723 WPHK82 NaOOCCHlSH 990.4 WROM79
Mol Sieve Y 10726 WPHK82 NaOJSPh 989.7 WROM79
NaOAc 1071.1 Wap75
NoOA< 1071.7 IIH0081 Nb3d
NaOOCCHlSH 1011.2 WRDM79 Nb 202.. •NoO,S", 1071.3 WRDM79 Nb 202.J NyMaSO
PiNaOCOCMe:=CHtl IIl1l2 HHOOSI Nb 202.2 MSC73, NSCP74, WRDM79

Nb 201.8 ""'0'NaKLL Nb)Te. 202.8 ""'.,N. 99" BaSt75 NbT~ 2018 Bah175
N. 9943 'LMm Nb"'- 2010 ""'.,No 994j SRHII78 NbS<, 203.4 Bah175
N.I 9911 WRDM79 NbS, 207.7 MSC73
NaBr 990.' Wat,n75 .'N 203.8 Ball175
N>Cl 9903 Wagn75 NbBr) 207.1 MSC73
NaCI 990.0 SGS070 NbCI, "".0 MSC73
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NOO 202.8 SPB76 NbO, 855.8 KiWi74
NbO 203.7 Bahl75 Ni(OHh 855.6 DPsn, U:WS79, McCo75
NbO '04.7 R:FG71 Ni(NOJ)j 857.1 TRLK73
Nb,O, ""j SPB76, MSC73, fCFGn. N~NOJ)j.6H~ 856.9 NZB78

NFS82, NGDS75 NiAIA 855.8 SDR 80, LrwS79
LiNbO, 207.1 SlHo79 NiAIA 851.4 NgHe76
KNbOJ 2()6j MSC73 Ni~~ 856.1 U-'WS79
CoNbA ,..,

""'"' NiOa.·6H~ 857.2 H'"lB78
DlNbA "".0 Bah05 NiFeA 855.4 McCo75
CazNbih 206.7 Bah175 NiRhJ0. 855.9 NFS82
RhNb(h 2065 NFS82 NiSO. 856.8 ShRe79
C~NbtChiH~).· 4tiJO '01.7 &W.79 NiSiO:I ,56., SRD79
CW''''''.xE4Nh 204.7 &W.79 NiWa. 857.7 NgHe76
Br~Nb60I1XBt4Nh 204.7 BeWa79 NaNil06·BlO 856.4 NZB78
Ch{N~J IIXP1)P)., 204.6 BeWa79 K1NiF. 861.0 TRLK73
CIiN~IlX~)' 204.' &W.79 N,CO, 854.8 BCGHn

BrlNi(NHlli 855.9 NZB78
Nd3d N~NHUi(CIC4n ,56.5 NZB78

Nd 980.8 • N~acach 855.9 NZB78, TRLK73
Ndi}) 9820 SaRaSO N~OAeh· 4H1O 85" NZB78

N,C",,) 854.2 BCOH73
Nd4d N~CsHs) "" QAd7I, TRl.K73

Nd,(), 120.8 SaRa80 ChNi(Ph)!'h 855.0 BNSA70
ChNi(PhV'h 854.4 N'lB78

Nels CIv"fi(PhP>h 857.0 STHU76
Ne in zraphile 8611 • N~dirrabylglYOlimh 855.0 N'lB78,YoYaBl
Ne in Ag 862.4 CiHa74 ChNi(bipyridyl) 855.7 NSWU77, NZB7a
Ne in Au 861.6 CiHa74 Ni(SPbh 854.6 BBFR71

NeinCu 8622 CiHa74 ChNi(NlizCON~ICONHili 856.7 YYS78
Ne in Fe 863.4 Wap75 N(2-amillObenzolleh 855.9 YoYaSl

1f(P(llElh). 853.8 TRLK73

NeKLL ChNi(EtlPh 854.7 FaBa79

Ne in Fe 818.0 Wagn75 Brl Ni(E4Nh 855.2 EMGK74

Ni2p NiLMM
N; 852.7 • '" 846.1 PfJ82
NiO 853.8 • N; 846.2 WRDM79
N; 85" LANM81 N; 846.1 KiWi74, KGW76
N; 85" illlP82
N; 8518 PfJ82 o Is
N; 852.7 WRDM79, ShRe79 AlzOJ, sapphire 531.0 •
Ni~Yb 8517 WWC78 A.,o 529.2 Scho73
NhSi 853.0 GGM82 AsO 528.6 Sl::ho73, SRD80
NiSi 8535 GO." AI,Q, 531.3 Nefe82, SORBO,
NiS 852.8 ShRe79 BGD75, ZS0S79
NiS 853.2 DPS77 AIIO. sapphire 531.0 Tay182, WPHK82

If' 855.1 NgUe76 AhQ" alpha 531.8 WPHK82
Nill ·6Hi) 855.3 NZB78 AlA g:unrna 530.9 BanSJ, wPHK82
N'"rCh 856.7 TRLK73, KIHe83, YVm "''''' 531.7 Tay182, MlNN78
NiF1 '4H1O 857.5 NSLS77 A,,o, 531.6 WZRSO
N<) 853.5 WRDM79 0,0, 533.0 NGDS75
N;o 854.3 DPS77, KJHe83, LFWS79, "'" ,2>, laYaSl

NFS32. NZ878. SRD79 Il<O 531.7 NGDS75. NFS75, HJGN70
N<) 854.3 KiWi74. McCo75 Biz{)) 530.0 NGDS75, DSBG82
NiJO) 857.3 NgHe76 C.O 529.4 JnYaSl
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C,O 531.3 WZRSO Nb,O, 530.6 NGDS75, NFSS2
CdO 529.2 NFS75, NGDS75, SBBSO Nb,O, 531.3 SaRa80
CdOl 530.3 HGW75 NbO, 530.7 SaRa80
<>,0, 530.3 PKHLSO NdlOl 530.6 SaRu80
CoO, 529.2 NGDS75 NilO) 531.8 KiWi74, NgHc76
C""', 529.9 McC075 NiO 529.6 DPS77, LFWS79, NFSS2,
COlO. 530.2 NGDS75, WZRSO NGDS75, SRD79, WZR80
ColO. 529.6 BGD75 P{l~ (bridging 0) ti32.2 NGDS15
CoP. 529.7 . CBR76, 01'0079. I1SU76 P{l~ (bridging 0) 532.6 OMD79
00 530.1 BGD75, NFS82, NODS75 P{ls (nonbridging 0) 533.6 NGDS75
CrlO) 531.0 HoThSO, OPS76, I'{ls (nonbridging 0) 534.3 GMD79

WZR80, BOrPSI PbO 528.9 NFS82
CrlO) 531.5 NGDS75 PbO 531.6 WZR80
00, 529.3 JIKK76 PbO.rhombic 529.4 KOW73
00, 530.2 OPS76 PbO,rhombic 530,9 ZiHe78
C,o, 527.5 YaBaSO PbO, telrngonal 521.5 KOW73
0,,0, 530.5 YaBaSO PbO, telrngonal 528.9 ZiHe78
Cu!> 530.3 HMUZ78, MSSS81, RB072, Seh073b PbD, 527.4 KOW73
CoO 529.6 MSSS81, Mct::075, HMUZ78, PbD, 529.0 TLR78

RBOn, Scho73b PdO 529.3 KGW74
F~O) 530.2 NGDS75, WZR80, PrjO) 529.3 SaRaSO

Kilk73, Limo81 PR), 528.6 SaRa80
Fel0) 529.6 HSU76, NSLS77 ~O, 531.4 CMHL77
Fe:JO), alpha 529.6 Meum RoO, 530.1 BHU81
feJO), gamma 529.8 MeZe77 RoO, 531.9 BHUSI
FelO. 530.0 MeZe77 RIljO) 530.4 CMHL77, NFS82
FoO 529.8 McZc77 RUOI 529.4 MWLF78
Ga!» 530.8 NGDS75, Scho73a, R"o, 529.4 KiWi74, McGi82, SaRaW

WZR80, ZSOS79 RuO) 530.7 KiWi74
Goo, 520.0 NGDS75, WZR80 SbIO) 530.0 WZR80
H,o 533.2 NGDS15, WZR80 Sel0l 530.0 NGOS75, WZR80
HID, 530.4 NGDS75 Si0:2 533.0 BarrS3, KMH78, NGDS75
hO~ 529.9 Shcr76 Si0:2 534.3 Kilk73
lnlOj 529.8 NGDS75 Si0:2 5325 NSLS77, SRD79
lnj0:2 530.3 CFRS80 Si0:2, gel 5328 WPHK82
InlO) 530.5 LAK77 SiDl, Yyoor 5329 WPHK82
",,0, 528.6 NGDS75 SiOl, alpha cristobal 5325 WPHK82
LiJO 531.3 CSFG79 Si0:2, alpha quartz 5327 WPHK82
w2D) 529.5 NGDS75 Si0:2, alpha quartz 533.2 TLR78
MgO 530.0 NFS82, NGDS75 5"0 530.1 ADPS77
MgO 531.2 lnYa81 5"0, 530.6 AD1'S77, LAK77, MWl.FJ8,
M,O 532.1 WZR80 NGDS75, TLR78
M"O 529.1 OH[75 5<0 530.5 VaVe80
Mn)O. 529.6 OHl75 Th,O, 528.8 SaRa80
MnJOl 529.6 OHI75 ThO, 528.8 SaRa80
M"o, 530.0 NGDS75, WZR80 TeOl 530.2 GBPSI. SBB80
MnO:!, bela 529.6 OHI75 11\01 530.0 NGDS7S
MoO, 531.l PCLH76 TiOl 529.9 MWLF78, WZR80, NGDS75
MoO, 530.7 CGR78, KBA\V74 Uo, 530.4 MSSS81
MoO, 529.9 SaRa80 UO, 529.9 MSSS81
MoO) 530.9 NGDS75, NFS82 Y1Dl 530.5 CGR78
MoO, 531.6 PCLH76 V,o, 530.0 KKL83
M"", 530.4 SaRa80. KBAW74. Y10l 529.9 BCM78, KKL83

I1MUZ78, CGR78 V,o, 530.5 NSLS77, NODS75, NFS82
NajO 529.7 BaSt75 WO, 530.4 CoRa76
Nb,Q, 529.6 OBPSI
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wo, "., CoRa76, KMH7&, NFS82, N.,co, 531.6 HHDOSI, WlRlIl
NGDS75, NSLSn PbCO, 531.2 \\7JtIlO

ZOO 530.4 NFS82, NGDS75. NSLS77, Cseto, 5317 MVS73
StOO73, WZR80, ZSOS79 Ket04 532.2 MVS73

W, 530.2 NGDS75 KetOl 532.3 MVS73
z.o, 5JO,' WZRIlO LiC1o, 5314 MVS73
A__Oflh, bayoite 531.4 WPHK82 N.c](), 5310 MVS13
A1(OI/h, :ibbsile 531.5 WPIlKSO RbClGc 5318 MVS13
AIOOH, boehmite 531.5 Tayl82 AI~iOl, kyanitc 531.3 AnSw14
Co(OHh 531.2 HSU76 AI~i(h. mullile 531.6 AnSw74
O(OHh 531.2 DPS76 AhSiOs. sillimanilc 531.3 AnSw74
CI(OHh 5311 MSSS81 AIJ5iOs. silhmanile 531.9 WPHK82
R(OHh 531.3 HSU16 Ca,(HSiOth 531.2 ORi76
FeO'OH 530.1 McZe77 COlSi(h 531.6 WZR80
FeOO*H 531.2 MeZe77 Na!SiO'" SHt)· 530.6 CIRi76
In(OUh 531.8 WZR80 NllSiOl · 5HP' 532.5 CIRi76
KOH BI.8 Kilk73 Ni»iO. 531.9 lJ'WS79
UlH 531.2 CSFG79, WZR80 NiSiOJ 5323 SRD79
Mg(OHh 530,9 HNUW18 MgSiO*)' 2Hjl} 532.0 ORi16
NaOH 532.8 BaSt7S MgSiOl'21[zO~ 532.8 CIRi16
Ni(OHh 531.3 LFWS79 Ah(MoO.h 531.0 PCLH76
AII'O< 532.8 CFRSSO AIt(WO.h 532.0 NgHe16

c.""" 5JO,I MVS13 e.c"" 529j ACHTIJ
c..P,o, 5JO,2 MVS73 c.MoO. 5JO,6 NFS82
KjPO. 53<1.4 MVS13 COWO, 529.9 NFS82
I4P2OJ 530.1 MVS73 p.Benzoquinone 532.2 OYK14
LhPO. 531.5 MVS13 Hydroquinone 533.5 OYK74
u.p,o, 531.7 MVS73 PlCOO", 531.4 LBNN7&

"''''''' 5JO,4 MVS71GMIm p(MeJSi(O» 532.5 WPHK82
Na.P~ (bridling 0) 531.! GM079 Methylsificone Resin 532.7 WPHK82
Na.PzOJ (nonbridgin8 0) 532.9 GMD19 Phenylsilicone Resin 532.6 WPHK82
NaPOJ (bridging 0) 531.5 GMD79 PhCONlh 532.2 LBNN78
NaPOJ (noabridging 0) 533.4 GMD19
"NO,), 5310 a..sW8J Os"
D(NO,J, m.6 a..sW8J '" ".7 •<No, 532.7 NSLS71 '" "6 Folk13, BNMN79
Pb(NOJ), 532.7 TLR78 '" 50.2 RHHK70
BaW. 531.8 CLSW83 OsCh 511 Nefe78

"""" 532.5 WZR80 00, '" SaRaSOc.so. 5310 a..sW83. WZRSO 00, 5V FoIt13
O><Sl1b 5311 OPS16 Oo(HSQ,), 521 Ncfe78
,<so, 5)2,4 LimoSl K""'- 51.9 Nere78
K;SO. 531.2 WZR80 KzOsBr6 52.9 NcfdS
NiSo. 5311 NSLS77. Nefe82 K,o.a. 510 FoIk73
I'bSl1 5315 Zil1e78 K,o.a. 531 Collen
z.so. 5315 No'''' K,o.a. 515 leBrn
N.;;o, 531.2 WZRIlO K,o.a. 519 Ncfe78
NalS20, 531.8 WZRSO Ki>sOl.(OH). 55.2 Ncfe78
I'bSOj 530.8 ZiHc78 Os(NHl)~2h 50.9 Folk73PbS,o, 531.1 ZiHe78 0s(NHllli'llBr2 52' FoIk73..,co, 5JO,6 HGW75 O:l:(NH~iliBf2 51.6 FoIk73
a.co, 531.) a..sW", Os(NI!JhN,cb 522 FoIk13

'DCo, 531.4 CLSW83. WZRSO KPsl;NO)Brj 513 Nde78
CdCOj 531.4 HGW75 K10s(NO)Ch 53.4 Nefe78
CuCO) 531.5 WZR80 HOs(Ph]P)CI(CO) 51.l Hcfe7S
Li,CO, 531.5 CSFG79 o.a.("J'h 52.6 leBr72
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OsOilllPMe2n lrm 53.0 LeBr72 (PhOhPS 134.7 MSAV71
OsCh(PhPMeJ)J Iller 51.1 LeBr72 (PhOlJI'Se 134J MSAV71
OsOillll'MeUi lrans SI)'1 LeBr72 (PhO)jI'O 133.6 CFRSill

(PhOhl'O J3.U AWe75
P2p I'h"POBD!) l3J.7 HVV19, 129.9 ~ I'h"POBQ) 133.4 HVV1'), 130.0 NSD1J75 I'h"PODF) l3J.3 HVV79

P(red) 130.0 ScBrSl 1'h2PO{OH) 133.3 MSAV71
Co" 129.6 NSD1J75 OI'O(OOh 134.8 AWe75

""" 129.7 NSD1J75 0PIiN'" 135.8 AWe75

"" 128.8 WITa8O, IMNtn9. NIMN78 0l'O,0O 135.2 AWe75
GaP, anodiany oxid. 128.5 MIN81 OP(NMe))J 133.4 AWe75
GaP, thomally oxid. 129J MIN81 """ 133.0 HVV19

'" 128.3 CFRSill ""PH, 133.5 LMFSO, SRHn

'" 129.~ ""'" ""PC! 132.8 HVV19
In'', 128J NSD1J75 Mel'PhJBr 133.0 SRH'In', 129.8 NSD1J75 (PbJ'hl"·P, 136.1 I),lF!O.,po. 132' CFRSOl (PI1rhPF, 133.5 I),lF!O
",,po. 132.1 MVS13 Pl(P>,P), 131.2 Rizgn
K,HPO. 132.8 ""'" Ph,l'=CHCOPh 132.2 Dale76, srA7~
K)PO. 133.2 MVS73 Ph,l'=CHCOOM< IJ2j STA74
LhP04 133.6 MVS73 CJ,N,Ph"h 132.4 BNSA70
NaflP<h 133.1 Swif82, WRDM79, WaTaSO Ni(COh(PhJPn iliA TRLK73
NaY'O. 132' MVS73, GMD79, Swi182
NaHlP<h 134,2 Swif82 Ph4f
NaPOJ 134.2 Swif82,GMD79 Ph 136.9 ~

RbJ!'O. 132.5 MVS13 Ph 136..01 LKMr73
NaHjPfh 132.6 Swif82 Ph B6.8 SfS22
""",0, 132.6 MVS13 Ph 136.8 BeA8O, K0W73, KiWi73,
",',0, 132.6 MVS13 TLR78, WRDM79, WaTa80
LilP~ 134J MVS13 Pb 136.8 HSBSSI, OCH79
Na.PA 133.2 MVS7J, GMD79, Bert81 """", 136.8 HSBS8l
RbJl207 Ill! MVS73 Pb" 137.4 SfS22
P.01o 135.3 NIMN78, NGDS75, CFRSSO, PbS< 137.4 SfS22

Bert8!. GMD79 PbS 137.6 MoVan, SFS77, 'liHe78
OPeh 135.7 F1We75 PhI, 138.7 MoVan
SPell 13SJ FIWe75 PbBrj 138.8 NeFe82
SP(Nrh)1 133.4 F1Wc75 Ph~ 139.0 MoVan
Ph,p 130.9 Da!c76. NSMS79, PbO 138.9 KOwn, 'liHe78, WRDM79,

TRLK73, GBMP79 NFS82, NSSPSO, MoVa73
Ph,p 130.9 HVV79, LMFSO, SRH72 PbO 138.9 MoVan, BeASO
Ph" 130.9 MSAV7I, GZF73 Ph,o. 138,0 MoVan
Ph,ps 1325 HVV79, STA74, PbO, 137A BeRSO, KOW73,

RWe75, MSAV71 TLR78, MoVa73
Ph"" 132.6 HVV79, MSAV71 I'h(OHh 138.4 NSS,,",
Ph,po 132.5 GZF73, SfA74, AWe75, I'h(NO,j, 139.3 BeFl8O, TLR78, NSSPlIO

MSAV7I, HVV79, BNSA70 1'hSO, 138.6 Zille78
PIlJPBh 1322 HVV79 J'hS(h 139.4 NSSPll, 'liHe78
PhJ!'BBl) 132.1 HVV1') I'hS,Q, 138.4 ZiHe78
Ph,p1lCJ, 1322 HVV19 """"'" 137.3 ""82
Ph,FBfJ 1320 HVV19 I'4I'h 138.2 MoVa73
PhlPSI! 1323 NSWM80 Ph,I'bCI 138.9 MoVa73

""P&II 1323 NSWMSO Ph,J'bCl, 139.4 MoVa73
(PJ>Sh\' 134.3 MSAV11 Pb(OAch 138.5 ""'"(PJ>ShfS 133.1 MSAV11 Pb(OAe). 137.2 ""'"(PbOh\' 134.7 MSAV11
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Pd 3d P,4d
Pd 335.1 $ """ 116.1 "'oMPd 335.1 NyMaSO

""" 116.2 SaRaSO
Pd 335.2 BiSwSO
Pd 335.2 BiSwBO PI4f
Pd 335.5 BiSwSO " 71.2 $
Pd 335.2 JHBK73.Asam76 " 71.0 lHBK73
Pd 335.3 WRDM79, WtAnlltl, BHHK70, " 71.2 BHUK70, KW07I, Nefen,

Scllon. GGM82, KBAM12 &0072, WRDM79. Wagn75
Agt>PdIO 3J4.6 WcAn80 " 71.2 CMHL77, CaLe73,
AgsOl'dJO 334.9 -"so HaWi77, BACB75
Ag,OPdrO 334.9 W<A"", PIS; 73.0 GGM82
AJ,OPd,O 337.4 W<A"", ",s; 725 GGM82
Mg:rsPd~ 336.2 WeAnSO "CI 73.6 EPCCl5
Pd~i 336.8 GGM82 "C~ 15.5 EPCC75
Pd,5i 336.2 AWUQ "0 73.8 KWD71
Pd. 336.4 KBAM12 1'<0 74.2 EPCCl5
PdBo JJ1.l KBAM72 "0, 74.6 KWD71
"CI JJ1.8 KBAM12, NKBP73 "'" 75.0 EPCC15
PdO 336.3 KGW74 P1(OH)l n.6 HaWi77
PdOI 337.9 KGW14 K2Pl l6 73.4 SNMK18
NatPdo. 338.0 SeTs76 KlPlBr. 72.6 SNMK78
K,1'dCIo 338.2 KBAM72. NKBP73 K2P1Br, 74.6 SNMK78
K2Pt1Br. JJ1J KBAM72 K2Pl:U 73.0 CMHL77, EPCC75, SNMK78
K2Pd(N'h). 339.0 KBAM12 K2P1CI. 73.4 Wagn75
K2PdC4 340.2 KBAM72, Nefe78 K2P1C4 15.4 Collen, EPCC75, LeBr72,
BrIPd(PhlPh 337.8 KBAM72 SNMK78
ChPd(RlJI'h 337.8 KBAM12, NSMS79 K2P1F, 77.6 SNMK78
bPd(",P), 337.5 KBAM72 Pl(NHJ).Brl 73.4 Nefe78
(CNhPd(",Ph 338.2 KBAM72 Pl(l%hCIl 73.2 CMHLn, Neft7S
",(Ph,P), 336.6 NSMS79 Pl(NHJ)'Cb 73.4 SNMK78
ChPd(~P)l 342.9 BNSA70 P1(NHlJoCI. 76.3 SNMK18
Pd(Ph~ 336.0 NSMS79 Pt(NHJ)z(NOm 73.7 Nefc78
Pd(OAch 338.6 NSMS79 Pt(NHJMNOili 74.4 CMHLn
Pd(SPhh 337.7 BOffin K2Pt(OHlri 75.1 SNMK78

K2f'1(N0V0 74.1 SNMK78
I'd MNN K2f'1(N~Ji 15.9 SNMK78

Pd 327.8 WcAn80, WRDM79 (NH.)lPtCl. 72.4 KaEl19
A""PdP 328.8 W<AolO Pt(Ph)!lh 71.4 Nefc78
A""P<W 329.1 """'" "(Ph"" 71.4 Rigg72
A&!OPdIO 329J _olO OIPl(PhtPh cis 71] CAB71
At.OPlhQ 315.5 WeAn80 Q2PtO'blP)z cis 73.0 Riggn
MglSPdn 326.4 WcAn80 O.Pt(EiJPh 15.3 LeBr72

ClIPt(EhPh 75.9 Nefe78. Rigg72
Pm 3d HCIPt(EltPh 716 RiUn

PmCI, 1033j MNTB70 o,l\{Ph,P), 73.0 Rig:72
Pt(SPhh 718 BBFRn

Pm4d Ph,PPt{SPPhl) 11.8 Ne5a78
PmClJ 128.3 MNT1l7Q ChPt(EllPh 13.1 Rigg12

hl'l(EllPh 72.5 Rigg72
"'3d hPl(f\.1cJlh cis 716 CAB11

'" 931.8 $ hPtCMe.tPh traItS 711 CAB71
Pr~l 933.2 SaRa80 hPttCHJCONH). 74.6 NeSa78
1'<0, 935.3 SaRaBO Br2Pt(CtbCONH). 14.9 NeSa18

CIIPI(CHJCONH). 74.8 NeSa78
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0,zI't(H2NCHJCH!NHm 710 YMK78 "",WOo 309.4 NFS82
Qzl't(cydooctadim) 719 CMHLn "'bO. 309.2 NFS82
KIPlC\ 318.1 EPCC7S RbTaO. 3095 NFS82

RhVo. 309.2 NFS82
Pt MNN K,'hClo 3098 SNMK78

~ 196<>.7 Wago78 KIRhF, 3122 Nefe78

" 21)41.1 Wagn78 KJRh(NOJJ. 310.5 SNMK78
K)Rh(N01J. 311.1 SNMK78

Rb3d Rh(NHj)J:!] 310.5 Nefe78
Rb ilLS • Rh(NOJ.O) 309.8 Nde78
RhO 109.9 • C1Rh(Phlfl» 301.4 CWH82. Nde78, 0ITT19
RbN, 109.8 SGRS72 a,R1(Ph,Ph 309.7 CWn82
Rbi 110.4 MVS73 C\Rh(Ph,Ph 309.7 Nefe78
RbBr lJo.O MVS73 B<oRh(I'h,I'h lm.' Nefe78
RbC1 109.9 MVS73 NORI(1'h,P), .lO8.2 Nefe78
RbF 109.8 MVS73 a,Rh(I'h,P),M<CT< 309.' OlWa79
R_ 110.0 MVS73 H(COjRl(I"',p), lO8.5 OIIT79
RboP"" 110.0 MVS73 C1(COhRb(Ph,p) 30<7 Nefe78
Rbe'" 110.4 MVS73 CI(CO)Rh(PluPh 30<. CWIl82, OIIT19

CbRhI(cyclooctadih 308.7 CMHL77, CWH82
Re 4r RhiOAc).·2H10 309.0 Nefe78

Ro 40.3 • Rh(NHt:H1COOh' H2O 310.3 NPBS74
no 40.S FJ-IRSO
Ro 4QS SSHU83, WRDM79 Ru 3d
Ro 41.0 RHUSI R, 18111 •RoO, 43.6 BHUSI R. 18110 NyMaSO
RoO, 468 BHUSI R. 18111 Folk73. BHHK1O, KiWi14,

''''<CIo 442 CoHen, LeBr12 FEMY77. WRDM19
a,Rdl(Ph>1'h 419 Folk13. Ncfe1S RoCI, 281.8 ",~73

Q,R<N(Ph,p), 417 Nefe78 RoO, 18117 SlRaBO. KiWi14, McGi82
a.R«El,p, 413 '-'Bm RoO, 28ll KiWi74
(\Rc(PMe:!Pbh 416 '-'Bm R.o. 2833 KiWi14
C1jRc(I'MeIPbh. mer 41.8 '-'l1<n RIl(NBJ)sNlll 2812 ",~73

OlRc(PMClPbJ.. uw 4QS '-'l1<n Ru(NHM~lBr1 2805 Folk13
C1ReNi:I'MtJ:A1)., trans 40.3 LeBrn, FoDm Ru(NHM~:Ch 28?S Folm

ChRu(PhPMelh mer 27&6 LeBr12
Rh3d

Rh 307.2 • S 2p
Rh 301.2 NyMa80 S 164.0 •Rh 307.2 OIlT19, WRDM79, FHPW73 S 164.1 SNRS76, WRDM79,
RhI, 30<. Nefe78 RiVeS3. LHJG70
RhO, 310.[ 0IIT79 .., 1601 SiWo8O
RbCh ·3Hil 310.0 CWn82 CdS 161.7 BSRR81
RhCIJ· 12H:oO 310.1 CMHLn CdS 1620 Urro81
Rh,O, 30<' NFS82, CMHLTI eo,s 1613 BSRR81
Rh,o, 30<2 0IIT79 A." 1624 NSS""
B""",,, 30<4 NFSI,· CdS 1620 Umo8I. NSSPSO
BoRhA 30<' NFS82 CdS 161J BSRR81
DRhA 30<8 NFS82 "" 16\.6 Bind73. LimoSl
CoRbp. 308.8 NFS82 F", 162.9 Bind73, UrnoS!
PbKh2O.c 308.6 NFS82 Gajo.';' 162.2 llWB12
KRhOl 308.5 NFS82 G" 161.8 SFS77
LiRh01 308.9 NFS82 G<S, 161.1 HKMP74
Zo'hA 30&7 NFS82 HgS 162.0 NSSPSO
RhjMo(% 309.2 NFS82 MoS 162.5 LimoSl
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MoS, 162.5 SSOTS!. StEm. PCLH76 - 164.3 UilGlII
N"s '''' SWlI7I Ph,ps 161. AWe7S. MSAV71
N,oS 161.8 LHlG10 Ph,PS 161.8 HVV79
NiS 162.2 ShRe79, NgHe16, DPsn P11)AsS 161.7 HYV79
PbS 160.8 SFSn PhSSPh 164.4 RiVeS3, UUG70
Sb,S, 161.8 BOt" PbClhSSClhPII 164.2 RiVt83

"" 161.1 SFm l!'l>SbP 163.6 MSAV7I
US 161.5 SNRS76 l!'l>SbPS 163.5 MSAV11
us, 162.6 SNRS76 BuSSBu 164.1 RiVeS3
WS, 162.1 Nglle76 MeSSMe 164.3 RiVeS3
WS, 163.0 Wagn7S NHJCSNH2 1611 LeRan, NBM073, SrWaTI
W 164.0 LimoSl 2·Mm:apIObenrimidn 162.2 YYS79
GeS1TeAsl 161.5 HKMP74 2·Mereapobcnzimidll. 162.8 "''''''GeSJASl 161.6 HKMP74 BuNH3HSO; 167.] EvRe81
KFeSl 161.6 Bin:l73 lJu;NHS04 168.0 EvRe81
Nat(S·SOJ) 162.5 Wagn7S ElJNHHS04 168.5 EvRc81
NaiS-SO)) 161.7 UilGlII 1'hSCM" 162.4 PiLu72
N»(55'O,) 167.1 LHJG'Xl TetRthiouplthalc:De 164.4 RiVeS]
,,so, 167.5 TMR80 Cysteine 163.2 L1Ma19, LHJG70
NatS~ 165.6 SWH71 Cysceine 110 hydrate 163.1 SSEWJ'
Na1S0J 166.6 WaTa82, lllJG70 Cysteine HO hydrate 163.6 LHIG70
Na§(h 167.2 TMRSO MClbioniJle 162.8 BBFR77
A.,so. 168.6 TMR80 NBMH.SO»H 161.8 HaSIl?3
Al,(so.h ,,8.8 LIUG1II 1M"". 164.s UilGlII
a.so. 168.8 SiWoSO, a.sW83 M,,so 166.' LHlGIO
CaSa. 169.0 CLSW83 (PhOhhSO 165.9 LHIGW
COSO. 169.7 Limo8l PhlSO 166.0 LHJG71l
CoSo. 169.3 WaTa8O, NSSPSO, Um08J "',so, 169.0 LHlG70
"",a. ,,8.8 Lidl. UUG71l OiJOS(O)OQiJ ,,8.4 UilG10
F<,(so.h 169.1 LHIGIO """'" 169.3 LHlG7lJ
,,so. 169.1 TMRSO ~CH~ 168.5 LHlG1ll
MnS04 mo LimoSl PhS01Na 166.3 LHIG7ll
Na}S04 168.8 TMR80 p-NHl4H.SQMl4NHr 167.9 LHJG70
NiSo. 169.2 Udl, NSLS77, p-Nth4H.tS02NHI 168.. LHlO;,)

Nefe82, ShRe79
"'~ 168.' LHlG;,}

PbSa. 168.' NSSP80 p-NfuCJioSOJNa 168.1 LHlG1ll
srSo~ 169.1 CLSW83 p-O:!NCJt,SNa 161.0 LHlG1ll
U(SO~h 169.1 Chad73 COlN411~SH 163.5 LHlG7ll
z.so. 169.s Nere82 oWl",",," 163.9 UUG70
No,so, 166.8 BCM18 ~CJt.SMe 163.5 LJUG'70
SoN> 164.6 SOI077 o-OIN4H.SNH1 164.1 LIUG1II
SF, 174.4 WaTa82 o-OzNc.H.SCJ 163.9 LIUG1II
SF, 177.2 LHJG70 p-(hNCH4S01F 169.6 LHlG70
SO, 167.4 WaTa82 o-OJNCl-I.S01F 170.0 LHJG70
So, 168.1 UilG10 PhOl»SCJhPh 163.6 LHlG70
soa, 168.1 Ul1070 PbQI§tSOCJhPh 163.7 LHlG1ll
SOF, 170.0 LlUG10 PhOhSS"OCH1Ph 165.9 LHlG1ll
SP(NH)n 162.3 FlWe75 PhOl§tS01QhPh 163.9 LHJG70
SPCb 163.7 FlWe75 PhCH~S·O:zCH1Ph 168.0 LHJG70
S,a, 163.5 LIllG10 (OhhS+I. 165.8 LHlG70
S,a. 174.4 LIllG10 (CHWS~OII· 168.2 UilG1ll
CS, 163.7 UilG1ll (HOOCCH>hS<Oi,coo. 166.2 LHlG1ll
(CHJCQOHhS 163.7 LHlG1II
(CIIIPhhS 163.3 LHJG70 SKLL
PhSH 163.1 LHJG70 NiS 2116.1 WaTaSO
PhoS 163.2 LHlG70 NiW§ 2115.9 W",,18
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WS2. 2115.6 Wap78 S<2p

"""" ".,., WaTa82 S< 398.6 •~SS*O.ll 2107.8 Wagn15

""" 401.8 •NaiS*SOiJ 2112.5 Wagn75 S< 39<' SMKMn
a.So. 2108.0 WaTa80 S<N 400.7 STAB76so, 2106.2 WaTaS2 Sc:-O, 401.9 NGDS7S,WRDM79
SF. 2100.5 WaTaS2 C1Sc(Cllhh 401.4 WcMe78

Sc(C~H.\XC,HI) 400.2 WcMe78
51) 3d512

Sb 528.3 • Se3d
Sb 528.2 HSBSBI,MSV 13,PVVA79, S< 55.6 •SFS77,WRDM79,Wagn15 S< 555 Sfo'sn. BWlao, l.IcQ182,
A.b 52&.6 MSV73 WRDM79, wsm, MllIB71
Sb"So, 52&.0 HSBS81 S< 55.1 ,W""
Sb,S. '''5 MSV73,Wap15 "''''' 55.1 UeOd82., WSP77
Sb>'. 529.2 MSV73,Wagn15 ""'" 54.6 m82, l1WBn
Sbb ,,0., MSV73 G<S< 54' SFSn
SbCl, "<l9 BCH15 G<S<, 545 lJ<Od82
SbFJ 531.1 MSV73 CulnSe:z 54.0 KJIOSI
Sb,O, 530.0 MSV73.Wagn15 In1SeJ 54.' KIIOS1
Sb,O, BO.8 MSV73 NbJ5tl 54.9 Bnh175
Rb,.lIblBr, 529,9 Tric74 NbS. 517 Bnh175
Rb,J$bll, 529.9 Tric74 PbS< 514 SFsn
Cs1Sbll, 529.2 BCH75 PbS< 54.1 WSP1
Cs1SblBl't 530.0 BCH75,Tric74 S"S< 517 SFSn
C"SbA 529.3 BCII75 SoS< 55.0 wsm
c.,sbA ,,0., Tric74 MoS<, 54.6 'WI79
C"",," 530.9 Tric14 ""'" ><' 'WI79
Co(NHillSbBr, ')0.1 Tric74 S<Q, ", BWlSI. IT182
Co(NH,~ ')0.' Tlic14 S<Q, 59.8 MTHB11. WSPT1
KSbF, "23 MSV73 """" 59.2 BWISI
KSbF. 5329 Wagn7S

"""" 59.9 MlllB11
NLIbF. 5321 Be"" ">S<O, 61.2 BWISI
C&F, BO.6 aCH15 Na~J 59.1 WSP17
KSb,F, 53L2 Tric74 Na1SeO. 61.6 WSP77
K1SbFl BLO Tric74 Na~eS.o.

,., WSP77
Na~bF, 531,3 Tric74 Ph1Se 55.8 BWISI
BuNH,$bt. 529.6 BCH75 (BrCJ{.hSe '" MTHB1!
BuNH,5!J..lI, 529.9 aCH75 PI"S. S5.S aWISI
E4NSbF6 B14 BCH75 ,,"""'»S<, '"' BWISI
Pb,sb 52&.9 aCtf75 (CI4H~h ,., MllIB71
Bu.JSb 52&.1 BCH15 1,&"'" '" BWtBl
PltJSbBrl '''J Be"" '''''''''' m BWI8I
Me,sbBrl ')0.3 BCIf75 Cl,S<Pb, 57.1 aW1S1
Pb,sbS ",.1 BCH7S a~l '" M1lIB11
{C,tHnhSSb 529.8 MSV73 C"H""", 57.1 MlliB71

"""""'" 531.7 MSV73 HSd'b,I' 54' NSWMlll
S<PbI 543 HVV79

SbMNN Pb>S<O ,,. aWISI
Sb 464.1 WRDM79. PVVA79, Wagn75 (PhCHiliSeO '" MTIlB11
Sb~J 4611 Wagn75 (BrCJ14)zSeO 58.4 MTHB71
Sb~s 462.2 Wagn75 (C.HsCQOflhSeO '" MTHB11
Sb!Ol 462.1 Wagn7S PhSeO(OHj 58.8 MTIlB11
KSbF, 454.4 Wagn75 C14HoSeO(OH) 59,3 MTIlB71

Perkin-Elmer Corporation
Physical Electronics Division



Appendix B. Chemical States Tables Handbook or X-ray Photoelectron Spectroscnpy

FCJi.'<O(OII) 59.3 M'ffiB71 Hydrolysa;lalite 101.7 WPHK82
CJCoH&{),(OH) 60.2 MTliB71 JUoIillde 102.1 """(MeCJ(4Il.chScOl 60.0 MTliB71 KaoIi.ite 10lO WPHK82
(HOC1H..snse ,<2 wsm Mica, Muscovile 10204 WPIIK82

Natrolite 102.2 WPHK82
SeL!\IM PyrojXJyllite 102.9 WPHK82

" 1301.0 aWI81 AlSiOs, sillimanite 102.7 WPHK82

" 1306.1 WarJl75 LiALSiA, spolklmellt 102.5 WPHK82

"'" lJOU aW1S1 Talc. Mg)!i40.0Hh lOll WP!IK82
H_ 1l00.8 sWI81 WoIlaslOnii.CaJSi,o, 102.. WPHK82
H?5eO~ 1297.9 SWI81 Mol Sieve A lOlA WPHK82
Na<StOJ non Wagn75 Mol Sieve A 101.3 BarrS3

""'" 1304.0 BWl81 Mol Sieve A. Ca fllll11 101.8 "n83

"""" 1304.3 BWISI Mol Sieve X 102.2 WPHK82

'''''' 1l02.1 BWISI Mol Sieve X 102.2 """Q,Sd'h, 13Ol.' BWI81 Mol Sieve X, Ca ram 102.7 "n83
I'l>,S<O 1301.9 aWl81 Mol Sieve Y 102.8 WPHK82

Mol Sieve Y 102.8 BarrS3
Si 2p Mol Sieve Y, Ca form 102.8 BarrS3

& 99.3 • Klo'ii~ I(M.6 MoVa73
S<h 1013 • Na:}5iF. 104.3 NSLSn
~ 995 A\VlM. PADS78. WRDM79, p.MdbyisiL (IiDw) 102.. WPHK82

WPHK82, 1ay181, KBHN74 p-MethyisiL (resin) 102.. WPHKS2
Si, p-Iype 99.0 HBSK72 p-Phel'Jylsil. (resin) 102.7 WPHK82
Si, n-1ype 100.0 HBBK72 M~Si 100.5 GCH76
SUIOO) 99.1 11..R78 Pb.si 100.1 MoYa73
!'<,Si 995 ShTr75 Pb.si 101.2 00176
MoS, 99.6 Wi'll"" Et,sill 100.1 GCII16
MoS, 99.1 BrWh78 E1Jo'iiOH 101.1 GCH16
NhSi 98.9 GGM82 Et,siBr 101.0 GCH76
NiSi 9&8 GGM82 EtjSiCI lOlA GCH76
NiSi 9&' AW180 Et,siF 101.8 GCH16
PdJSi 99.1 GGM82 F.lJ5i01 102.1 GCH76
PdJo'ii 99.6 AW1.8O ElSie!] 102.. GCII16

"" 99.8 WaTaSO (CHFCHJ,.Si 100.1 GCII16
P1JSi 100.5 GGM82 MeJSiSiMe) 100.5 GCH16
P>Si 100.5 GGMS2 M~iOSiMeJ 100.9 GCH76

Ph,5iSiPbJ 100.7 GCH76
Si~ 1Ol.8 WHMC18, WaTa8O, PhJSiOSiPh, 101.3 GCH76

TayI81.1U78
SiS2 103.4 MoVa1J S;(KLL)
SiD, 103.6 KBHN14, NGDS15, 50 1616.6 WPHK82, roN 77

MoYa73, Barr83 MoS~ 1611.2 WPHK82
SiOl, Vycor 103.5 WPHK82 PdSi 1617.4 WaTa80
SiDl, qUU12. 103.7 WPHK82, TLR 78 SiJN~ 16126 WaTaSO
SiD" oJ,.. """"" 1033 WPI-IK82 SiD, ,''''-, KBHN74
SiOJlCl 1014 WFtlK82 SiD,,_ ''''' WffiK82
NilSiO. 102.. lFWS19 S~,quanz ' ...6 WFtlKS2
NiSiOJ 103.3 SRD79 SiDl, aljXJa aistobal 1608.8 WPHK82
AhSiOl , kyanite 102.8 AnSw74 Si~ gel 1608.3 WPHK82
A~SiOs. mullitc 103.0 AnSw74 NaAlSi,o" albite 1609.3 WPHK82
AIJSiO), sillimanite 102.6 AnSw74 II Zcolon ,''''-. WPltK82
NaALSiA, albite 102.6 Wi'll"" Hemimorphilc 1610.5 WFtlK82
BellCr1ile 102.. a"", Hydroxysodalilt 1610.7 WP'tlK82
II Ztolon 103.3 WPHK82 Kaolinite 1609.0 WPHK82
Zn.tSh(},(OHh ·2Hll 102.0 WPHK82 Mica, MllSCOvite 1609.6 WPllK82
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Natrolite 1609.6 WPHK82 ""S" 487.1 HWYV74
Pyropbyllitc 1609.2 WPHK82 Ph)$nl 486.3 WYY79
A1SiO}. sillimanite 1609.5 WPHK82 Ph.Jo'jnl 487.5 HWVV74
LiAISiIO.. spodumenc 1609.6 WPHK82 Ph)$nBr 487.5 HWVV74
Talc, MSJS~Olo(OHh 1608.9 WPHK82 Ph)$nCl 486.3 WVV79
Wollastonii, Ca)$i,Q, 1610.0 WPHK82 Ph.Jo'jnCI 487,0 MoYa13
Mol Sieve A 1610.1 WPflK82 Ph)$nCI 487.6 HWVV14
Mol Sieve X 1609.4 WPflK82 Ph)$nF 486,2 WVV19
Mol Sieve Y 1608.6 WPHK82 Ph)$nP 487.3 HWVV14
p-Methylsil. Oincar) 1609.4 WPHK82 Ph)$nOH 485.6 WVV79
p-MclhylsiL (resin) 1608.8 WPHK82 CLtSn(pyridineh 487.3 WVV79
p-Phenylsil. (resin) 1610.0 WPHK82 CbSn&(pyridineh 487.2 WVV79

ChSnPh(pyridineh 487.2 WVV79
8m 3d512 Me)$nF 486.7 WVV79

Sm 1081.1 • MC1SnF2 487.1 WVV79
Sm 1081.2 DKMB76 MelSnS04 487.0 WVV79
SffijOJ 1083.4 WRDM79 Bd~nO 485.6 WVV79

Br6Sn(Et4Nn 487.0 WVV79
8n 3d512 CbSn(Ml'-lN) 486.1 OZF73

S" 485.0 • CLtSn(Me:JSOh 487.0 GZF73, WVV19
S" 484.9 NyMa80
S" 485.1 SFSn SnMNN

S" 485.0 WRDM79, PYVA79, LAK 77, S" 437.4 PVVA79, Wagn75, WRDM79,
Wagn75, OCH 79 LAK 77

Sn alpha 485.0 Hcgd82 S"S 435.7 Wagn75
Sn beta 484.6 Hegd82, HSBS81 SnOI 432.7 LAK77
Ag9lSnS 485.6 HSBS81, Hegd82 NaSnFl 430.8 Wagn75
A,s" 485.2 FHPW73 Na2SnO~ 431.7 Wagn75
AuSJ14 484.9 FHPW73
Cdw' 5Sn' OOs 485.3 Hcgd82 S,3<I
C~Snj 485,6 Hegd82 S, 134.3 •[n9lSnj 485.2 Hegd82 S, 134.4 VaVe80
P~Snj 486.4 Hcgd82 S"' 135.3 VaVe80
S~SIl5 485,2 Hcgd82 SrFI 133.8 WRDM79
SoT> 485,6 SFSn S,ro, 133.2 CLSW83
SnSe 485.7 SFsn SIS0. 134.3 CLSW83
SoS 485,6 SFsn Sr{NOln 134.1 CLSW83
SnBrl 486,9 GZF73 SrMoO. 133.5 NFS82
SuCh 486.7 WVV79 ScRh,O. 133.0 NFS82
SnFl 481.0 MoYa73
SnFl 481.0 MoVa73 Ta4f
SoD 486,0 ADPS77 T. 21.9 •SoD 486,9 WYV79, MoVa73 T. 21.6 VHP.82
SnO) 486,7 LAK 77, MoYa73, WRDM79, T, 21.6 MSC73

NGDS75, WYV79 T' 21.9 WRDM79, WaTa80
(NH4hSnC!I; 486.1 GZF73 T.S 26.6 MSC73
BaSnCk 486.8 WVV79 TaS, 26.1 MSC73
Ba(SnCbh 486.8 WVV79 TaBrl 26.9 MSC73
KSnFj 486.1 GZF73 TaCh 27.3 MSC7J
KISnF, 487.6 MoYa73 TaF~ 27.8 MSC73
NaSnFl 487.4 Wagn75 TaJOj 26.1 SaRa80, MSC 73,
Na~nOl 486.2 MoVa73 NFS82, NGDS75
Na2SnOl 486.7 Wagn75 KTa04 25.9 MSC73
Na~nOl 487.2 ADPS77 RhTa04 25.8 NFS82
Ph,S0 485.1 WVV19 KiraFJ 29.4 MSC73
PI4Sn 486,3 MoYa?3
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QzT..aIl(H!Olt·4HJO 25.8 8<"'19 TeMNN
Br6f!'I6CI12XBll.lNh 26.3 8<"'19 T' 49'2.2 WRDM19
C4(Tflt,aI1XE\.iNh 26.2 BeWa79 TeBl) 48703 BW178

TcC~ 486.1 BWl78
TaMNN T"" 487.1 BWl78

To 1674.8 WaTaSO T"" 4855 BWl78
Te(OHJr, 485.1 BWl78

Tb4d (NH.hTtCI6 486.4 BWl78
Th 146.0 • NalTeO~ 485,5 Wago75
Th,o, 148.7 SaRaSO ChTePl1., 48603 BWI78
1bO> 149.2 ".... Bl)TePIQ 486.6 aWI78

hTeAll 487.8 aWI7S
Tb3<l hTeEh 487.' aW178

Th 1242.0 • Ph2TCl 488,5 aW[78

Th,o, 1241.5 SaRaBO BrircPh 486.8 BW[78

1bO> 1241.4 SaRaSO bTePh 488.2 aWl78
!}TeMC1 486. aWl78

Te JdY): p-lOIylTeOOH 486. aW17S
T, 513.1 • Br)TeBu 486' BWt7S
T, 573.0 NyMa80
T, 513.0 SFSn Th 4h12
T, 5110 PVVA.79, WRDM79. Th 333.2 •

BWtn,BmI75 Th 333.2 WRDM79

T' m.T SNRS76. SWH71 ThO, 334.4 VLDH77
CdT, sno3 SBSSO ThF. 336.5 WRDM79
GeTe sn.7 SFS77

"""""'1< 5no3 SBBSO Th 4d!ll
N~Te '722 SWH71 Th 67503 FBWF7'
Nb,T~ S71. B""" ThO, 6755 VlDH77
NbT~ 5n.8 Bahl75
PbTe 572.0 SFS77 Ti 2p
SnTe sno3 SFS77 Ti 454.1 •VIle, 5n.9 SNRS76 T"" 458.8 •Uf. 513.0 SNRS76 TI 453.7 ALltP82
"'T, '72.9 SWH71 TI 453.9 LANM81
T," 515.8 BW177 TI 453.9 NSCP74, WRDM79
TeBll 576.7 BW[77 TiB) 454.4 MECC73
T<O. 576.9 BW177 TIN m.8 STAB76
T"" 515.1 GBPSl, SBRSO Toa. '585 MRVgJ
T"" 576.6 SWH71 m m.l SPB76i
Te(O~ m.l BWI71 T"" 458.1 NSCP74, SPB16a.
(NH.hTeC16 576,9 BW177 WRDM19, NGDS75
(NH.lJTeO. 576.5 SWH71 TiOJ {anatase. rutile} 459.2 MWl75
",no, 5155 SWHll BaTrO) (cubic.Idn1.) 458.5 MWI15
NIITe<1 576.8 Wa&n15 CaTIO) 458.9 MWI7'
C1JTePh1 576.2 BWm !'bTrO) 458.6 MW175
BrlTePhl 576.2 BWI71 SIr"" 458.8 MWI15
bTePh) 575.4 BWI77 Chli(CjH.I)) 457.1 GSMJ14
bTeEi1 515.3 BWI71 CIT(CVisll 455.8 GSMJ14
Ph1Tez 513.9 BWI71 TI(CjH.sXC.h) 455.4 GSMJ14
Bf)TcPIJ 576.6 BWm
IjTePh 575.8 BWm TI LMM
IzTeMC) 575.6 BWI77 TI 419.1 WRDM19
p'lolylTcOOll 576.1 BWI77
Br)TeBu 516.6 BWI17

240
m !)erkill-Elmer Corporation
'" Physical Electronics Division



Handbook of X·ray Photoelectron Spectroscopy Appendix 8. Chemical States Tables

TI4I V 2p
11 111.7 $ V 1121 $
11 111.8 MBNg). WRDM19 vI» 511.4 $
111 ,,8.5 MSC73 V 512.1 LANM81
11B' 1191 MSC73 V 512.3 WROM79, NSCP74m 119.0 MSC13 V 512.9 KKLXl
l1F 119.2 MSC13 V 513.4 SMKMTI
TJ,S 118.7 MSC13 V 512.4 RoRo76, lFS 73, Fm,75
TJ,S, 118.7 MSC13 v"' 513.2 MECC13
11,0, 117.5 MSC13 VN 514.4 RoRo76, STAB76
ChTI(pyridineh 118.5 WaltTI v,o, 515.7 aJR78
C~TIiPhPEl')J 117.9 WallTI yo, 516.3 KKL83

v,o, 517.6 NSLSTI, NSCP74, WRDM79,
Tm4d NGDS75, NFSB2

1'111 175.4 VOCh 516.4 LFS73
YOSO. 515.9 LFS73

U4rm CsNO. 516.9 NFS82
U 377.3 $ RbNo. 516.9 NFS82
U 377.2 VRPC74, Chad73, WRDM79 NaNo. 5173 NFS82
U,TCl J80.1 SNRS76 Li,Va. 5175 NFS82
Iff" 381.3 SNRS76 Rh.No. 516.9 NFS82
US< 380J SNRS76 K.V(CN~ 513J Vann76
us.. 379.1 SNRS76 V(acach 514.2 LFS1J
US J80.1 SNRS76 V(Xaach 515.1 LFS1J
US, 379.4 SNRS76 aV{CsHsb 513.s GSM/14
U"" 378.4 THVl82 V(CsH,), 512.9 GSMJ74, BCDH73
UII<, 319.9 THVl82 V(CsH.!XC:lh) 5133 GSMJ74
Ua, J783 TB~2

Ua. 380.2 THVl82 VLMM
Ua, 381.9 TBVL82 v 472.0 WRDM79
UF, 380.1 THVl82 yo, ....6 KKJ.83
UF, 3m TBVL82 VI» 468.0 KKl.8J
UF, 382.7 Ch>d13
UF, 3816 TBVL82 W4r
uo, 380.0 VRPC74, Chad73. MSSS81 W 31.4 •U,o. 381.0 Chad73, ChGr72 W 31.4 VHE82
U,o. 379.9 HoTh79 W 31.4 WRDM19, CoRa76, COR 7B.
UO, 381.7 MSSS81, Chad73, ChOm BiPo73, NSLS77
UOBr 380.1 TBVL82 we 3J.S CoRa16
UOBr, 380.4 TBVL82 we 32.2 MSC13
UOCI 380.0 TBVL82 WS, 33.2 Wagn75
UOCI, 380J TBVL82 WB" ~3 MSC13
UO!Br 380j TBVL82 WBr, 35.9 MSC13
U(hBr, 38LJ THV,", Wa. ~9 MSC73
uo,a, 381.6 THv,", woo. 37.2 MSC73
U<J,/\ 3829 TBVL82,Chad73 wo, 32' CGR78, CoRa76, NgHe76
U(SCMl 381.6 a..m WI{J~ l4J BiPon
UO!<NOlh ' 6HJO 3820 a..m Wo, 35.1 SaRaSO, CoRa76, COR 18.
U(IQC). 379.7 Ch>d13 BiPon, KMH 78
UQiAtOh·2H,Q 381.0 Cbod13 Wo, 35.1 NFS82, NGDS75
COUO, 380.7 a..d13 Ab(WOth ~1 BiPon
LhUO. 381.4 Ch>d13 COWO. 35.0 Nefe82. NFS 82
K,UF, 382' PMDS17 H1WOi 35.3 CGR78

H,WOI 36.2 RiPon
~wo. 36.0 NFS82

Perkin-Elmer Corporation
Phvsical Electronics Division <D '"



Appendi, B. Chemical Slates Tables HandbOOk of X-ray Pholoeleclron Spectroscopy

LiJ:Wo. 36.0 NFS S2, MSC 73 1.o~, 1020.6 NSDU15
N~Wo. 36.3 Wagn75 1.o~ IOW.9 NSDlJ/5
Nac.,WO) 35.8 BiPo13 1.01, 10210 Gawm, SATon
NilQ.1WO, 35.6 lliPo13 ZnBr2 10214 Wagn75, SATD73
NiWO. 35.4 NgHe76 z.a, 1021.9 KIHe&3
RhI WC4 35.6 NFS82 z.a, 1023.1 SAmn
(NH.l6WA·4H;P 303 BiPo73 1.o~ 1022.2 Gawm
K1WC16 34.' Lesrn 1.o~ 1022.8 Wagn75
Cl j W(EtJPh 34.6 LeBrn 1.00 1021.8 Scho73a, WRDM79
CI,snW(COn<CsHs) 3>' WWVV77 1.00 10215 GaWi17
Pl"rW(CCh 31.6 HV"" Zn(""h 1021.4 Wagn75

(MC4N~r4 1020.' EMGK74
Xl' Jdy} z.so. 1023.1 Ncfe82

Xe in graphite 669.1 ~ Wi2OJ(Olih' 2HtO 1022.0 WPHK82
Xc in Ag 669.6 CiHa74 ZnCrIl. 1022.1 BOFPSI
Xc in Au 668.' CiHa?4 1.oRh,O. 1021.7 NFS82
Xc in Cu 669.6 aHa?
Xc in Fe 670.2 W3gJl15 ZnLMM
Xe in graphile 669.1 WROM79 1.0 9921 GaWi17, KlMP74, MaDlIn,

NoJ<"" 674.1 Wagn17 S<:ho73a, KPML73, K1Hc83
Z" 992.1 WRDM79, Wagn75

XeMNN C..z.. 99V Vo.on
Xc in Fe 544.8 ...." z.s 989.1 GaWi17
Xc in graphilC ,.." WRDM19 ZnI, '88.1 Gawm
Na.X~ S41.4 Wagn17 1.0'0 "'3 Wagn75

ZnCb 989.4 K1He83
V3d ZnF, 986.2 GaWi77

V 1>6.0 ~ ZnF, "'" "",""
V LS5.8 NyMa80 ZoO !l88.5 S<ho'"
VA 156.8 WRDM79, NGDS75 ZoO ,.,,, GaWi77

1.00 988.2 KIHc83

Vb4d Zll(acac12 987.7 Wagn75

Vb 1824 ~ Zn.sil).,(OHh· 2HzO 987.3 WPHK82

Vb 1813 HHL70. KEML74
Vb 182.7 lPWF7' Z,3d

V"", [85.4 HHL70 Z, 17&.9 ~

Z, 178.8 NyMa80

Zn ZP3i2 Z, 178.3 NSCP74

1.0 1021.8 • Z, 118.9 WRDM79

1.0 1021.9 lANM81. LKMY13 W, 1812 SaRa8O, NGDS7S, NS0'74

Z. 102\.8 GaWi77, KLMP74, MaDu77, aF, ISB NKBP73

SchoBa, KPML13, K1He83 Kluf(, 184.2 NKBP13

1.0 1021.8 WRDM79, Wagn7S, SMKM77 K"'~ 1817 NKBP73

c..z.. 1021.6 VooOT/ K1JFj' H2O 184.7 NKBP73

z.s lOll. GaWi77 BrJl40HhCHJCHNHJC 181' KNPP74
QZJ{OHncthCHNHzC 1810 KNPP74
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thrte or more authors; alternating upptr· and lowtr-case letlen repreunl two Qu/hort (the letlm art! the ftrSllI«J ltllen of tach last namt): and a CQpilalltltu

followed by three iOWlr ca.ft /tllers indicmis Q single author. The initials QI"l! lal/owed try IWO digits, which represenllhe Iiw two digits of/Ire year ofpublica/ion.
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CLSW83

CMIIL17

CSC72

CS~'G7?
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CaLt73
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FBWli;4

rCfG71
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t'KWJo'77
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Appendix D.Valence Band Spectra
III sOllie castS, lilt chemical shifts oburvtd ill core level XPS are IlOl su!ficiCIII /(I idell/if! the surface chemisrry af apafticular S(llIIple. /lIllie case of XPS aml/y.fi,1 oj polymers. the
c1lallges in carbOlI chetnisrry may be quill sllblle ill core level XPS or the chemical shifls may /)( Dilly (/ secondary or tertiary effect. Willi Ihe mu/ille list ofmonochromators ill XPS
and the high tounring rates made possible by currem s/ltcrrometer technologies. ill/lilY onolysls use valence btJnds for ide/ilificOlioli oj lIIa/uials. In mmlY CClses. Ihe )!(lie/Ice /)(mds
me used lIS fingerfl'im.> for II sample or a slHface treatment, mlker limn/or identifying .specific molewlar orbitals, Theflngerprin'ts of/he role/lCt /Ill/Ills may II'CII be used 10 aid in
001" tl,e identificatioll of polymers olld the qilalllificalioll of polymer mi~l!Ift$ by 1I,ling methods such as linear leas/ squores filling. The following i£ a smoll campi/a/jar, 0/ valence
band spectra ofargauic and inorganic ma/erial.! /0 iIIuslmte ti,e u/ility a/villella band dow.
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Appendix E. Atomic Sensitivity Factors for X-ray Sources at 90'

This lobLe is based upon empirical peak area lIalues* corrected for the system srrallSmission function. The values are only valid for and
should only be applied when the electron energy analyzer used has the transmission characteristics of the spherical CalJaci/or type
analyzer equipped with an Olnn; Focus III lens supplied by Perkin-Elmer. The dara are calculated for x-rays at 90° relative to the
analyzer.

Element Line ASP Element Line ASP Element Line ASP Element Line ASP

Ag 3d 5198 Eu 4d 2.210 Na I, 1.685 Si 2p 0.283

AI 2p 0193 F I' 1.000 Nb 3d 2.517 Sm 3d", 2.907

Ar 2p 1.011 Fe 2p 2686 Nd 3d 4.697 Sn 3d", 4.095

A, 3d 0.570 Gn 2PJn 3.341 Ne I, 1.340 Sr 3d 1.578

Au 4r 5.240 Gd 4d 2207 Ni 2p 3653 Ta 4f 2.589

B I' 0.159 Ge 2pJJ1 3100 ° I, 0.711 Tb 4d 2.201

Ba 4d 2.627 Hf 4f 2.221 0, 4f 3747 Te 3d 3266

Be I' 0.074 Hg 4f 5.797 P 2p 0.412 Te 3d", 4.925

Bi 4f 7.632 .Ho 4d 2.189 Ph 4f 6.968 Th 4fm 7.498

Br 3d 0895 I 3d", 5.337 Pd 3d 4.642 11 2p 1.798

C I' 0.296 In 3d", 3m Pm 3d 3754 T1 4f 6.447

Ca 2p 1.634 Ir 4f 4.217 Pr 3d 6.356 Tm 4d 2.172

Cd 3d", 3.444 K 2p 1.300 PI 4f 4.674 U 4fm 8.476

Ce 3d 7.399 Kr 3d 1.096 Rb 3d 1.316 V 2p 1.912

CI 2p 0770 La 3d 7708 Re 4f 3.327 W 4f 2.959

Co 2p 3.255 Li I' 0.025 Rh 3d 4.179 Xe 3d", 5.702

Cr 2p 2201 Lu 4d 2.156 Ru 3d 3696 y 3d 1.867

Cs 3d", 6.032 Mg 2s 0.252 S 2p 0.570 Vb 4d 2.169

Cu 2p 4.798 Mn 2p 2.420 Sb 3d", 4.473 Zn 2PJn 3.354

Dy 4d 2.198 Mo 3d 2.867 50 2p 1.678 Zr 3d 2.216

Er 4d 2.184 N I, 0.477 Se 3d 0.722

'C.D Wagner," al. S",! In">!a,, Anal. 3, 211 (1981)..
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Appendix F. Atomic Sensitivity Factors for X-ray Sources at 54.7'

This table is based upon empirical peak area values* correcledJor the syslem~' transmission function. The values are only valid for and
should only be applied when the electron energy Qnalyzer used has the transmission charaClerLstics oj the spherical capacitor type
analyzer equipped with an Glnni Focus miens supplied by Perkin-Elmer. The data afe calculated for x-rays at 54.7" relative to the
analyzer.

Element Line ASF Element Line ASF Element Line ASF Element Line ASF
Ag 3d 5.987 Eu 4d 2.488 Na Is 1.685 Si 2p 0.339
Al 2p 0.234 F Is 1.000 Nb 3d 2.921 Sm 3ds12 3.611
Ar 2p 1.155 Fe 2p 2.957 Nd 3d 5.671 Sn 3d,n 4.725
As 3d 0.677 Ga 2P3n 3.720 Ne Is 1.340 Sr 3d 1.843
Au 4f 6.250 Gd 4d 2.484 Ni 2p 4.044 Ta 4f 3.082
B Is 0.159 Ge 2P312 3.457 0 Is 0.711 Tb 4d 2.477
Ba 3d,n 7.469 Hf 4f 2639 Os 4f 4.461 Tc 3d 3.776
Be Is 0.074 Hg 4f 6.915 P 2p 0486 Te 3ds12 5.705
Bi 4f 9.140 Ho 4d 2.469 Pb 4f 8.329 Th 4fm 9.089
Br 3d 1.053 3ds12 6.206 Pd 3d 5.356 Ti 2p 2.00!
C Is 0.296 In 3dsf2 4.359 Pm 3d 4.597 TI 4f 7.691
Ca 2p 1.833 Ir 4f 5.021 Pr 3d 7.627 Tm 4d 2.454
Cd 3ds12 3.974 K 2p 1.466 PI 4f 5.575 U 4f712 10.315
Ce 3d 8.808 Kr 3d 1.287 Rb 3d 1.542 V 2p 2.116
CI 2p 0.891 La 3d 9.122 Re 4f 3.961 W 4f 3.523
Co 2p 3.590 Li Is 0.025 Rh 3d 4.822 Xe 3ds12 6.64
Cr 2p 2.427 Lu 4d 2.441 Ru 3d 4.273 Y 3d 2.175
Cs 3ds12 7.041 Mg 2s 0.252 S 2p 0.666 Yb 4d 2.451
Cu 2p 5.321 Mn 2p 2.659 Sb 3ds12 5.176 Zn 2P312 3.726
Dy 4d 2.474 Mo 3d 3.321 Sc 2p 1.875 Zr 3d 2.576
Er 4d 2.463 N Is 0.477 Sc 3d 0.853

'C.D Wagner, et ,I. Sniffnlerface Anal 3,211 (1981).
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Appendix G. Line Positions') by Element for AI Ka X-rays
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I) Lines enclosed in boxes are the ones which are most useful for identifying chemical Slales.
b) Includes KVV dr.$ignalion when Ln is nol a£ore level.
c) [ksigoaliOll is oveaimplified.
d) locludes LVV wIlerI Mbtls an: not in corelnd MVY wbca NIeveb are not in core.
e) No simple 4Pln 1ft aim f(l" this groupofelements.
l) The -4d doublel for ltcse~ is~ and is Ylrilble with clcnical $We because of IIllltiplet spIittill& &I1d muhi-dectron puuses.
g) The ~ is of low intellSity and is ofieD in the 5hili-up stnJdure of the 4f lines. These yahleS ae estimates of the energy.
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Appendix H. Line Positions') by Element for Mg Ka X-rays
,
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e) No simple 4pm1ine cxisu for !his gl\lllp or elements.
I) The 4d doubkc for these elemenu is comllleJ. and is variable with chemical state because of 1lJJlliplet splitting and JTI\llti-elr:ctron processes.
g) The 5s is of low intensity and is often in tlte sltake·up structure of the 4f lines. These yalues are estimates of the energy.
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Appendix J. Line Positions in Numerical Order·

For photoelectroll lilies, the spin orbi! split/ing is indicated ill parentheses. Auger lines are ill ;lalies, alld the phD/on source for the
Auger excitation is jnJicated in parentheses.

7 Lu 4f712 (2) 89 Mg 2, 175 Tm 4d 299 Y3p", (12)
14 Hf4f,. (2) 90 Ba 4<1112 (3) 179 Zr 3d", (2) 301 Mg (AI)
23 02s 98 Er (AI) 181 S, (AI) 307 Rh 3d", (5)
22 Ta 4f (2) 99 Si 2p", (I) 182 Vb 4d 309 flo 4p", (44)
25 Sn 4d 101 Hg 4f,. (4) Br 3p", (7) 315 PI 4d", (17)
29 Ge 3d", (I) . 103 La 4d", (3) 186 Ga (Mg) 320 AT 25
30 F2s 104 Ga 3p", (3) 188 P2s 321 Er4p", (47)
31 W4fm (2) 109 Ce 4d", (3) 189 B Is 330 Zr 3pJll (14)
37 V 3p Ge (Mg) 196 Lu 4d5fl (10) 333 Th4f,. (9)
40 Rc4fm (2) 112 Rb 3d", (I) 199 C12p", (2) Tm4p:lI1 (51 )
41 Ne2s Be Is 202 Nb 3d", (3) 335 Pd 3d", (5)
42 As 3d", (I) 115 Pr 4d 208 Kr 3p", (8) Au4d.l/2 (18)
43 Cr 3p 117 Ho (AI) 211 flf 4d", (II) CII (Mg).
48 Mn3p 118 TI4f1l2 (4) 226 Ta 4d.sn (12) 341 Vb 4p", (48)
49 14d", (2) AI2s 228 S2s 342 G, (AI)
50 Mg2p 121 Nd 4d Mo 3dy'! (3) 347 Ca 2p", (3)
51 Os 4fm (3) 122 Ge 3p", (4) 240 Rb 3p", (9) . 360 Lu 4p", (53)
53 Fe 3p 128 Eu 4d 242 AT 2p312 (2) 361 fig 4d", (20)
56 Li Is 129 Sm 4d 243 IV 4d", (13) Nb 3p", (15)

Se 3d", (I) 131 P2p", (1) 260 Re 4dsn (14) 368 Ag 3d", (6)
60 Co3p 134 Sf Jdsn (2) Na (Mg) 369 Gd (Mg)
61 IT 4f712 (3) 137 Pb 4f,. (5) Tb (AI) 377 U4f712 (11)

Xe 4dsn (2) 140 Gd 4d 262 2" (Mg) 380 K 2s
64 Na2s 141 As3p", (5) As (AI) 385 T14d", (21)
67 NiJp 146 Tb4d 270 Sr3p", (II) 394 Mo 3p", (17)
69 Br 3d", (I) 151 Si 2s 271 Cl2s 398 N Is
71 PI 4f1l2 (3) 152 Dy 4d 279 Os 4d", (14) 399 Sc 2p", (5)
73 AI2p 156 V3d", (2) 280 Ru Jdj,'l (4) 404 Ell (Mg)
75 Cu 3p", (2) 157 Bi 4f1l2 (5) 285 Tb4p", (37) 405 Cd 3d", (7)
77 Cs4d", (3) 160 Ho4d Cis 408 Ni (Mg)
84 Au 4fm (4) 163 Se 3p", (6) 294 K 2p", (3) 412 Pb 4d", (22)
87 Kr 3d", (I) 164 S2p", (1) 297 Dy 4p", (40) 419 Ga (AI)
89 Zn 3p", (2) 167 Er4d If 4djJ2 (15) 436 N, (Mg)
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Handbook of X-ray Photoelectron Spectroscopy Appendix J. Line Positions in Numerical Order

440 Ca 2s 669 N, (AI) 874 N (Mg) 1103 Cd (AI)
449 Sm (Mg) 670 Xe 3d", (13) 884 Ce 3dyz (\8) 1107 N (AI)
44\ Bi 4d", (24) 676 Th 4d", (37) 886 80 (AI) 1117 Ga 2p", (27)
444 In 3d", (8) 682 Sm (AI) . 8% Ag (Mg) 1126 Eo 3d", (30)
454 11 2p", (6) 685 F Is 900 Mn (AI) 1129 Ag (AI)
462 Ru 3p", (22) C, (Mg) 916 Sc (Mg) 1149 Sc (AI)
480 Co (Mg) 696 Cr2s 918 C, (AI) 1154 8j (Mg)
485 Sn Jdsn (8) 707 Fe 2plI2 (13) 926 Pd (Mg) 1159 Pd (AI)
493 No (AI) 709 X, (Mg) 932 Pr 3dyz (20) 1161 Pb (Mg)
495 Zn (AI) 713 Co (AI) 933 Cu 2p", (20) 1168 TI (Mg)
497 Rh 3p", (24) 715 Sn3p", (42) 942 X, (AI) . 1179 Hg (Mg)
499 Sc 2, 726 C,3d", (14) 952 Rh (Mg) 1183 AI< (Mg)
512 V 2p", (8) Cr (Mg) 959 Cr (AI) 1185 Rh (AI)
525 Nd (Mg) 736 U 4d", (42) 964 Co (Mg) 1186 Gd 3d", (32)
526 Dy (AI) 738 I (Mg) 971 U (Mg) 1197 Co (AI)
528 Sh 3d", (9) 745 0 (Mg) I (AI) 1204 U (AI)
531 o Is 758 Nd (AI) 978 0 (AI) 1212 Ru (AI)
533 Pd 3p", (27) 767 Sb3p", (46) 979 Ru (Mg) 1217 Ge 2p", (31)
551 F, (Mg) 772 T, (Mg) 981 Nd 3d", (21) 1223 C (AI)
561 11 2s 778 Co 2p", (15) 990C (Mg) 1239 Th (AI)
564 Pr (Mg) 781 Ba3d", (15) 1005 T, (AI) K (AI)
568 Cu (AI) V (Mg) 1006 K (Mg) 1241 Th 3d", (35)
573 Ag 3p", (31) 784 F, (AI) Th (Mg) 1272 Ar (AI)

Te3d", (10) 797 Pr (AI) .1014 V (AI) 1296 Dy 3d", (37)
574 Cr 2p", (9) 799 Sb (Mg) 1022 Zn 2p", (23) 1299 Mo (AI)
599 F (Mg) 816 S" (Mg) 1032 Sb . (AI) 1303 Mg Is
600 C, (Mg) 820 Te 3p", (51) 1039 Ar (Mg) 1304 CI (AI)
602 Gd (AI) 832 F (AI) 1049 S" (AI) 13108 (AI)
619 Cd 3p", (34) 833 C, (AI) 1068 Ii (AI) 13\9 Nb (AI)

\ 3d", (12) 835 Ii (Mg) 1071 CI (Mg) 1324 As 2p", (35)
634 La (Mg) 836 La 3d", (17) 1072 Na Is 1336S (AI)
637 Eu (AI) 843 I" (Mg) 1076 I" (AI) 1387 8i (AI)
639 Mn 2p", (II) 853 Ni 2p", (18) 1077 8 (Mg) 1394 Pb (AI)
641 Ni (AI) 863 Ne Is 1081 Sm 3d", (27) \401 TI (AI)
653 80 (Mg) 867 La (AI) 1086 Nb (Mg) \4\2 Hg (AI)
665 In 3p", (38) 870 Cd (Mg) 1103 S (Mg) \416 Au (AI)
667 M" (Mg)
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Appendix K. Periodic Table

Atomic number 9

Element symbol F
1.0 PHI sensitivity faetor* for designated p/'Kltoelectron lransit;on

1 Most intense photoelcetronlransition Is 685 Binding energy, most intense photoelectron transition 2

H Most intense Auger transitioo Kll 647 Kinetic energy. most inlense Auger transition He
3 0.025 4 0.074 5 0,159 6 "" 7 0.417 8 0.711 9 ,. 10 1.340

Li Be B C N 0 F Ne
" ." '" " .. " "''' .. " 53l 1$ .. " ..
"" u"" ,.

"" In "" .. "" .. "" " "" .. "" ,.
II U1l5 12 "" 13 0.193 14 "'" IS 0.412 16 o..s7Q 170.710 18 1.011

Na Mg AI Si P S CI Ar
" "'" • ... ", ., I3l , ,.

"
,. , ,.

"" .. "" ". ... .... .... '" lMM lSI ... ,. UIM 215

19 1.30 20 1.634 21 1.678 22 1.798 23 1.912 24 VIOl 25 2.42 26 2.1;86 273255 28 3.653 29 4.798 30 3.354 31 3.341 323.100 330.570 34 0.722 3S 0.995 36 1.096

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
" .. , '" " .. " .. 2p 512 " •. , .. I:' :; , ,. " ., " '" ... '02 a- 1117 ...." ~ .~ ." .~ •..... ... '" ... ,. ......
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44a__ 4S 4.119 46 4.6'3 47 5.198 48 a", 491m 50 ... 514.(73 52 4.925 53"" 545.102

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
~ III 3d .. ~
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~ ~
~ ., ~ ., ~ 335 ~ .. "" '" "'" ... "" .. ~... "" '" 3dw ~19 ,., 50.... ,. .. '31 lIN ,... ,. MIN 188 ... '" ""N '" ..... .... .... WIN 411 .... ..... "''" r.IItI 516 .. ,<5

SS 6.1132 56 6.361 57 7.1ll8 72 z..22\ 73"", 74 2.959 75 3.327 76 am n 4.217 78 4.674 79 s.2<lO 80 $.197 816,1447 82 ..... 83 7.ffR. 84 8; 86

Cs Ba La Hf Ta W Re Os Ir PI Au Hg TI Pb Bi Po AI Rn... .. ... ,. ~ ... •• ~. • • •• 51 • •• '" •• ... 118 • ,.. ..... .. ..... ... '" ... ,... 181 HtIl 180 .. •• .... ... '51 tftl" 110 .... "" ."" ."" .... ..
81 88 89

Fr Ra Ac
587.399 ;9 "" 60 ..... 61 307S( 622.'1J7 63 t210 64 "" 65 2.201 66 2.1118 67 2.189 68 tIll 692.m 702-1E1!l 71 2.l56

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
:li1 • ~ 9»);l !1&1 III 1034 3I:U IOB1.td 1215'- 140 «:I 146 4lI 152 4d 1m 4d 161 4d 115 4d II! 41 7
~~~~~~_m_e_ti~eH~~11"~lm~.

90 Hill! 91 92 lU76 93 94 95 96 97 98 99 100 101 102 103

Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
'M .,
"" . .....

"" .
'The values aTe for area measurements of the designated transitions and are only valid when the electron energy analyzer used has the transmission
characteristics of the spherical capacitor type analyzer equipped with an Omni Focus 111 lens supplied by Perkin-Elmer and with x-rays at 90" relative to the
analyzer. Where aspin-orbit splitting is 001 designated the nlue is for a measurement including both spin-Olbit componenl~
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