=&
2L et
FE HFH

7ILU-Fo/09-H%ARHt

Agilent 8800 FU D' JLINEEER ICP-MS
IC&D 0, NH,.H, HRZRLT:
10 TTREDR LT —5

TOZANIL/—hk

FUHIC

RE. OAYY3av/U7Po2vavE)b (CRC) HEifiZ WL e XV yRI(E, ICP-MS [CBIFH X
NINVFBHZRETDODFEELTLLAAETNTVE T, JUI3VE—RT
(&, (E2HICRERIEHR (BEIEFAUD L (He)) ZHWNT. BEITR/LF—FF (KED)
DREBICEIDDTHRA TV EFHITDSRFAFVEDBEUE T, KED FH502%
BRFAFVFHICHREREBUE T, T, HEDFHLY VTV OBEICIHURE
EPHRITA A& FEAEDBERESDFER Ao ZDTed. He ZALEOUYS
VE—RIE, ICP-MS [CXDTTHRDMDFTHZERET DDX T, HoLbBEREDLEWVF
BEEFOTVET,, IDFEELTIE. U7 IV3avE—RDBDOFET COE—RIE. F
BATVBULKEDHERITRAAVEVTOVavevIVHAAEDBTELD LR R
ZFRALT. BEDTFHERETDEVNSHDTY, UP7IVavEILE—RTE. BRE
LIcWFHSHICEKD, K& (H,). BER (0,). 7VEZT (NH;). X5 (CH,). BEALEZR

Agilent Technologies



(N,0). ZB{ERZR (CO,) IXEBLDUF I3V HADENSN
FT. BIVATORBIGFEDH TRRICELDEH (ZLDES
& AFVEVT I3V BRADFEDRIIDERCTEIT). AN
INIVFHBRECKOTEF, UPIYavE—RHIVIIVE—
REDEMRNEBEENHDFET, &R U7 IYavE—
RiE. SHEFEFRELEBHESTDRDOSNDEHZEIC,
4UCa+ l:y\ja—% 40Ar+‘ 56Fe+ l:wjé 40Ar]80+\ 808e+ (:ija—é 4DAr2+
ELD e TS AVIEAICKDIERICHVWTFHDEREICALSN
F9. UHU. ERDMEHE ICP-MS (ICP-QMS) Tl&. B T%
BEYYZIICHUIUTIvavE—RE+RITERTRTED
TEFHEATUR, /EED ICP-OMS [CBWTIE, UFPIvavH
AT SAIYHFTERSINEZLDAF Y. INUYIRALA Y
PHDANHVRITRA AV EEEDRRUET . CORINER
MAZ D FHUEWVWHEETFSZES|IERIL. NEETES
HEDFEWATHERZEUDTENDDOF L, TSURERANS,
ICP-QMS [CBIF DU T avHADERIE. D+ (CHIER
LTWB YRy ZHDWVK DO DT HRITHRDAIEICIRE
TNTEFUR.

DR RITRDZHRIE. THREDSIE TS YRUYIRD%
Bk, AEDEREEDO LEE, FTFTHULLEDERD=-—
A(CHIHT DI, FfclEy A TD ICP-MS THBHRU TV
1R ICP-MS (ICP-000Q) HEEFEENH LTz, Agilent 8800 ICP-00Q
(¥, ICP-MS [CBIFBUF I3V E—RDBERENZHFTIES
BIFLEIEHT VAT LT CDOYRTLTIE MS/MS E—
FZRAWVWTCTEILATOIEZRINZFIFEL. 4E3£D ICP-OMS TR
SNEU7 Y3V E—RTDIS—PRESDOEZHRLETT.
CNICKD, FERDIUERR ICP-MS KD BIFDHTRERICFE
ZIRETDHIET, RHTFRZARBICHLEETE. INFTKDD
—BUDHD7IVaVE—NEREZERFDIIEDTERETT . MS/
MS E—RTIE. 2 DOMEBHANTNEIRA T — (1w
FESSRE) CUTHEEL. 51 OMUEE (Q1. EILORIDAIE)
DERIVANAR T DA A VZFIEILET . CNITKD. ZHREY
VIIERDIBETHEIVATORIGH—E D B D, FAIE
BEILBDICIED T, ICP-QMS EEIURMARAAV YR ZEFERAL
JeBETH. ICP-QMS TR LBV, BRIEDFEVDHTIER
EXDEBEVRE TRIEZSOCEN TEXT,

Ffc. ICP-00Q D MS/MS E—RTI&. ICP-QMS TUFP O3>
TIVARZRAVWDRICHEELED. THIRIFD TR /B
FICHRUTCCIVREDNRIRA ADRETT, ZDfch. UF
I3V E—ROXVYRREDGEICEDET,

U7 02aVE—ROREICIEYT I3 IVEd (1, 2, 3] ©
BOZNRIGT—% [4.5] [CBAT 2NN SESNDERZRA
WBIENTEFXT ., CDTI=AIL/—KTIZE, 8800 ICP-QQQ %Z
U7 023aVE—RZRVWTXVYRRAEZT 2HEICHEEL
BF 21—V IINSA—IPBEANLERINT — I ZRHULET .

U703y eIbXVyks
FIVAE—REVRAVITNE—R

8800 ICP-0QQ ICIF YN RAE—RENVRAYTRE—REWVD
2DDUTPIavEIVE—RDSEDET,

FURRAE—RTIF. DITHRA T VDAREDOENIFAF 2V EL
THRHENFE T, EXR, OV 1 m/z51 THREEINET, T
DAV YRE BRUCEIVAREDTHRA Z Y DRIGHED L
BREVDICHL. FHAAVERIVAREHENICRILT D
BAICERALET, ThAFVIE PUHEICEREINDD . RIb
UCAMRRA AV EBEEDHBEEEDTOT I T %
EHTDNICKD, DIHRA TV DEEDSHRESNET

—5. YAV INE—RTRE, PARRAFVIFRIBICED, Bl
BEWZHDTOFIMNAVICEREIN, ZOEEHTHRE
INFET, &R 0, ZRIVHRELTHEATDES. V' (&
m/z 61 TVO" ELTRHEENE T TOXVYRIE, DITFRRA
FUDEIARAENENICRIGLTIOI I TV ZERT DD
U, FHEA TV EIVAREFEAE, BULIEELRBL
BWWeh, PRROTIOF I AV DEEHICEERFE
ZSZBVWBEICAVET, 185K (C) YhUYIZXHBDINFID
Ly (V) DEEZHIC 2 DDAVYROBEZR 1 [SRULF LT,



FEOVU7 U3y A0

Agilent 8800 ICP-Q0Q Tl&. —#&HIIC0,. NH, (He 5110 % NH, D
SRAHREUVTER). H, D3 BOAREUTIYaVHRELT
FEALET. SEDERTR. FHHRIEBINS 3BOHRE
70 TRORBERNE L,

H, DI :

H, FRRRRITRA AV EHBRULTTZ LIV YA 7> (AM)
EHERNICEVWREEES DD FTI. ZDRH. “Ca’ [CxT
2 Ar. FK(CXE T B BAH', PO (CXE T B CArC. ¥Se” [T
I3 AMAT EWSTET IV UEA F D DT HRECHRERD
BOET, TDT—ATlF. ZYIYRAE—REZHVNTOHRA
FVEARRDEEM TATETSHCENTRETT, Ffc. —ED
TRICDVTIE, H, R FERIGLTTIOF IR F . MH," &4
HIDDT. YAV INE—RZHWVWTCAET DT ENTEET,
feEZE UV (P) & PH, ELTHRBU. m/z 31 [CBIF D *SiH'
[6] DFHZR(FTDEHTRET T BHRIC. *CI" & *CH,' &U
THIEL. m/z35 [CBIFD 0"°0H ODF &R ITDIENTE
£ [7]o

0, DA :

ZLODPRETLRA T VERRBL. ZOEEYAF > (MO
ZEMTDEHICTNAYITNE—RTRLBERAINFT T, CDIF
BICF. 02=01 +16amu [CEBELF T, lcEX X D[R
DFRE (S) 1A VIE 0, BILHRERETZDT. 0, YAV TH
E—REFEW, S #T7OF IR F 2 80" ELT m/z48 T
BHUET, —H. 0, &0, BILAHRAT O ZERTDRIER
IBELIEVWDT, TOVRAY IR E—RICELDT. *SICHTD
0,” DBVLVTF57Z8HF D EDAIEET T

o]

NH, D45 :

NH; (Agilent 8800 ICP-QQQ T [& He R (CE & LTz NH, Z E H)
(&, MM EBFEHEF DD, EODTRIEEDOEVNDFTI.
NH; FF VY RE—R, YRV TN E—R, mHAEDE—RDOEIL
AAELTRLBNET., FHV (TN) & SERDZRFA A
VNICKBDTFHZEBLLRITET, CORDIETFHZRIFDIHIC,
NH, ZEWVWC Ti" ZP7 VEZDLEDISRIAF Y (BEIF.
Ti(NH,)s") [CEBUTHON T DAV YRHHEESINTVE T, D
AVwRZERVLNE. BERED S CaZz20Y Ik )yy
AHD Ti ZEBEUNIVETAEITSZEHTEETY [8].

RERTE

HEBIEA Y R—IVUT I3V RFT L (0RS) BILEEHT
% Agilent 8800 U )VIUER ICP-MS (A 73> #100) Z{EH
UFEUTz. ORS® [EA O I R—ILA AV HAREFERLE. 7IL
YROE=MROIVYI/UT I3 eIV TT, ZELFD
8800 ICP-00QQ &\ NiA ¥ Tz —X—2V XLV X, VT
BAYZT s MicroMist A5 ABER TS A P, X)LFT/HH]
ARSIV RAZADYRIZ TU—F v\ WE 2.5 mm D
AERMN—FTERINZTT,

0. NH; H, ZNZNDOUF7 723V HRICDVT, MS/MS E—
REZAVWTTI0 TRAAVICHTDRINEZRANFT L. =&
ZBULC. VYAEHKRYINIIANS I3y XFa—Y
(EX1 =0V, Ex2=—180 V. A XH/I\AF X =—=80 V. AASHL>
X=+10V), FTSAVYERMEELTIF Ce0/Ce" kT 1% KRiFwD
RN (O/NAMY) ZHofc MEVRUYIR] ZTUyhEME
KO tEyhULTEALE L,

51V+'ﬁé
. -
s NN Q1 =51
TJAY L
i |
cr'eo*
é e e —— =
&L 51V+‘é Sy'gr 5 A |
' \\ — *
757\“7 a1 =51 acdlV; 35C|160+ ﬁtﬂ%ﬁ

1. Cl YNYwOZRFHAD VAIEICBIFDF IR AB IOV RAVTIAVYR 500" (& V' [CFHLE T 2VYRE—R (L) Tl&E. T4 Cl0* b NH; &R
U. 4D CI0 (BREKL) [CERIRENFE T, BRIZFOIEL) CIO FBRESN. DARRD V' A A VREIFHEHEBRICEIZELF T YRV TNE—R (F) Tl&. 2
WRAAVV B0, ERBL. TOFIRAF 2 VO [CEIREN. m/z 671 THRHEINF T, T4~ Cl0" (& Q2 [CKDBREEINFT .



ICP-00Q DT FETHTLHFRERHFDPTH, RMMEKRICREEZS
A F—EBBEERF1—ZVITINSGA=FE. [FIFKR—
JWIRATP R ETEIVARRE] D2DTY, #U0FKR—ILIKA
TR BIVAT—EEDA FVEHAADFEDBEHBRIRILF—
REUET 1A VD EIVARERBULEWVESE. EILAZE
BRI 2BECERES IEDATYDEHIRILF—&ER
EBIIFET. CIVARARER. CILAXDFOERIVKNEEICE
EBRE5ZFET. DED. AF VD EILHRE (RIGHIC) BRY
DHERP, RIGULEWA AV DEREMICHEEEZSZIFTT, C
D 2 DDEBICDOVT, KRR TRFZFRIVARE—RICBIFS
RBE{LZRDBOITVWELC. BIVICHRZERESIEW (J/—HX)
Fa1—UTlF Co" DAYYIDRKICHD LIS, H, Fa—UT
(& PH* DADVMDRKICEDKSIC, 0, Fa—VTld Sed* D
HOVRDBEKRICHED KT, NH; Fa—TlE Ti(NH,) DAY
VRDRKICHEDLOICENENRBE L ZITLE L.

8800 ICP-00Q Tl&. ®EIL XD 0RS* DS LAICEEBETNTWN
T, RALYZIADAF Y DEEG. 17V DEBTRILF—
EVVZANDEHNMEBEICLE O TREDE T . ZIFR—ILINAT
AP EIAHRAREZZEZADE., RALVVXICHEIF 21 FVDES)
IRIVF—DELELEXTOT. RALVYXDEBERFEEILFEMG
[CBVWTERDAFVEBENESNDLIICHELR U,
NZNOHAE—RTODF1—ZVIINTA—FEKR1[CFED
Fllc.

F 1. FHXE—RD 8800 ICP-00Q Fa1—ZVT/\SA—=5

J—HZA  H, 0, NH,
E—kK E—K E—K E—K

IV (V) -90
RELVZ (V) 20 -10 -4 3
TU—RNIA PR (V) -100
BILHR N/A H, 0, NH,/He
TIVARFE (mL/min) N/A 5.0 05 15
OctP /XA TR (V) -8 -25 18 8
OctP RF (V) 180

KED (V) 5 -8

TSARFMIF ICP-MS RRNY T —DTU VTSIV %M
ZAWVT. T30/ XAMMEZED "EYR VIR "ZERELR
Uleo BAZ VB TSAVHTEHDOEFRE BERED
KURNRIREE) THEELE T T, BEEDEFREDAF T
FREMEDNELDIEDFSNTNET [9, 10], TDfcsd,
MROICIE, TSAVEMY (TSAVEBEZREDITDH0D) R
WHRICHEZESADUREMEDNHDET, UL, TSAIHE
[C TRy TS XS] (Ce™/Ce0” D % RiFIEER) [CIRIC
NTWVBRDTIE. TSAVRBDDOFHBEELDRIGHEIC
RELEETHHARMFEBENEEISNET,

RS

SPEX Certiprep (Za—Jv—I—M. KE) hSBALCERIZ
EAREEREE (BE.BA) hoBALCE—ZEZRANT.
6 BDRASIEERREERLE U, Sz TICERUE Uz,

AR Li. Be. Na. Mg. Al. K. Ca. V. Cr. Mn. Fe. Co. Ni. Cu.
Zn. Ga. As. Se. Rb. Sr. Ag. Cd. Cs. Tl. Pb. Bi. Th,
U (1% HNO,. % 1 ppm)

BR2: Sc. Y. La. Ce. Pr. Nd. Sm. Eu. Gd. Th. Dy. Ho. Er. Tm,
Yb. Lu (1% HNO;. % 1 ppm)

BRI B. Si. P. S. Ti. Ge. Zr. Nb. Mo. Ta. W,
Re (0.1 % HF. %1 ppm)

BRA: Ru. Rh. Pd. Sn. Sh. Te. Hf. Ir. Pt.
Au (1 % HNO,/0.5 % HCI. &1 ppm)

BRE: Cl. Br. I (1% TMAH. & 1 ppm)

B 1 Hg (1 % HNO3/0.5 % HCI. 100 ppb)

BRAROBBEICEDODRTISVIBREERL. TSVIH
HZUCEE—ROEKOREZRAELEUC, BILERICDW
T. BWTREERTDSFSFHETIOF I TV DREEE
ETDHERHDEENRY (U1 REEELE Q2 BRTE=DHEH
abot) ZEEUTHAREF LU, DFD. 2NRELDIZES
N7[CDWVT, 01 ZRABMADEEICEKREL. 2 ZEUE
£ (Q1 = 02) hYRY TR TOT IR A2D m/z (Q2 = Q1+
Am) [CEREULZFE LT, ICP-MS MassHunter Y IR I T 7 Tld, —
BT RBERICEDYAY TN (0, U7 T3V E—RD +16
amu 15 E) B EBOY AV TRRE (A1 £ Q2 DEEE) LT
HONUHHIFAFNTHED, XVYRHAREZIELF T,



RiuF—%

N DTREENENDOTOT I TV DRE=E, /—HA.
0, NHzo H, E—RICBVTHAN, TORRZER 2A (1EXRE) &
K 2B (/—HRAE—RICHTD % ELTDRE) [CHREDHFUT

CCTRIBRET—FF. BRRICOVTHREBEEESNEHDT
FEORZBALTHEEET, IXRTOBRIF. £ 1ICRLE
Fa—ZVINSA—=FERNTESNIEHDTY, BHRODS
WRRA A VICODVWTEIVNSGA—=FZEF1—ZVTTNIE. B
ElRELtg3rEa3EEI5NFET,

CDRTRIT—HIF, 0,0 NHye HZEEIVAREULTRHWE
BOBTFRORIGETOT I AV DERMICET DHRZR
HUET, c&ERF CDTF—ID5. —EBDTRA F 2V ISEIL
MAT VR TEL ZBIEMA T VP =B T U ZEER
TRIEZEHBDIENTEXT, 7 IUT—23aVICkoTlE. &
NSDISRY—A A VERETDIET, KOEVRE TRz
FONDEREEDBEISNEKT,

]

D7 IV —y3> /—KTl&. ORS OUYav /U7 ovay
)L EH T B Agilent 8800 <UL P E & ICP-MS (ICP-000)
ZAVWCU7Z Y3V eIVE—RTESNSEANERIET —
YERULELUC. VT LEBERETERETDBIEZE I 2 8800
ICP-QQQ TlF. 2 DOMER (A1B KV Q2) ZAZvhIY R T«
W —EUTEMESED MS/MS E—RZEAWVNDIENTES
T NCEKD, FURRE—RBRUVYAVTRNE—RIIEIFS
{EZ2RRZREEBICHIEL. HERO ICP-QMS TIIEEEofc AN
INIVFBZHRT DT EDTEETT . MS/MS E—RZRALIN
(F. £ 1 OEER (1) [CLDEENBIREIND6H. ERKLD
HEVHMEREBIRETEILVZFHESEDIENTE. EHICEL
EFITTRICHULTU7 IYar BV EERSE ST ENAEEICK
HhZFEF,8800 ICP-00Q ZU 7 7 aVE—RTRHWEEBEEDAVY
RERZZIETDEHIC. BEDU7IVIVARXE—R (BR.
FPUEZT. KR)ICBITD 10 tROREERMICEATET—
YZERABL. UP I3V eI FECHITIEELHRZREL
FlUfc. RFDTF—HESBRINE. EOTRNEDLSHKTO
FONAFVRERT DD ZEHDCENTEFT,

SE 3

1. D.R.Bandura, V.l.Baranov and S.D.Tanner, Fresenius J. Anal.
Chem., 2001, 370, 454-470

2. John W. Olesik and Deanna R. Jones, J. Anal.At.Spectrom.,
2006, 21, 141-159

3. Agilent 8800 ICP-QQQ application handbook, 5991-2802EN

4. V.G.Anicich, The Astrophysical Journal Supplement Series,
1993, 84, 215-315

5. York University web site, http://www.chem.yorku.ca/profs/
bohme/research/selection_table.html

6. Agilent application note, Improvement of ICP-MS detectability
of phosphorus and titanium in high purity silicon samples
using the Agilent 8800 Triple Quadrupole ICP-MS, 5991-
2466EN

7. Agilent application note, Trace level analysis of sulfur,
phosphorus, silicon and chlorine in NMP using the Agilent
8800 Triple Quadrupole ICP-MS, 5991-2303EN

8. Lieve Balcaen and et al, Anal.Chim.Acta, 2014, 809, 27, 1-8

9. M. Hamdan and et al., J. Phys.B:At.Mol.Phys., 1984, 17, 849-
856
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R2A J—HAE-RBKU 3 DDU7 I3V EIVE-RIEBIFDTRA TV EZDRHTIOT I TV DEE.

FRDALENFEREDY > 1000 cps/ppb. EEDALENFEED' > 100 cps/ppb THBHDZEZRULTVET .

wE RFES HER

Li
Be
B
Na
Mg
Al
S
P
S
Cl
K
Ca
Sc
Ti
V
Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Rb
Sr
Y
Zr
Nb
Mo
Ru
Rh
Pd
Ag
Cd
Sn
Sb
Te
|

101
103
105
107
m
118
121
125
127

J=HR
(cps/ppb)

AM

41759
10193
5266
57839
39815
56763
16421
2486
6181
226
43539
2142
95839
5107
74095
64552
81996
66340
69707
14472
34480
11313
38632
17998
10603
732
1847
76018
95671
150007
58386
102753
17028
16832
85372
15176
42300
10075
28708
34183
1413
20843

M+
0

4521
3898
2193
39584
24945
34045
10884
1285
4137
2
33850
1249
48343
2940
43074
34482
33599
32190
45629
12522
27423
3930
14743
7688
6438
282
799
32869
40573
81923
31671
76003
10677
10171
47902
11137
24631
3724
8585
12507
554
10059

“Se |3/ —HRAE—RORERITEZTEECT DIHICER.

H, (cps/ppb)
MH,"

MH*
1

526
5

0

9

1
® 5137
485
631
6

0

0
807

21
132

40
143
57

92
131

260

15
98
35
57

oo & N o o

22
95
97
102

o O O o o o o o

o o o o o =

—_

O O O O O O O O o o o o o o o o o

MH;*

o O O O O O O O o o o o o o o o o o o o oo o o o o o o o o o o o o & o

M+
0

232
136
317
16182
13593
22139
3386
21
131

20183
987
1186
77
2118
28691
37512
29356
29359
7848
20842
6120
22568
7062
334
212
116
43163
52149
978
188
557
752
4789
32214
8697
29437
6238
10789
8256
394
9338

0, (cps/ppb)
Mo* Mo,"
16 32
0 0
18
6 1
0 0
1031 8
1398 3
2482 187
902 3
2038 2
6 0
0 0
80 22
45969 524
2502 49
46960 ® 1605
11279 254
13080 22
15154 66
16187 59
1877 22
294 35
303 2
0 0
1719 161
6013 6
204 0
173 1
0 0
5582 @ 1471
77354 @ 1877
26699 ® 5106
4744 @ 48482
956 ® 6125
3427 121
7102 40
161 7
1 1
55 0
1496 88
8954 31
324 0
2819 2

M03+
48

N O O o o

22

o o o o -

16
17
170
52
24
14
31

—_

o o o o o

1
o 13
14
6

FN
=2

o O O o o o o o



|2A. fHiEH, BKU O,

wE RFES HER

Cs
La
Ce
Pr
Nd
Sm
Eu
Gd
Tb
Dy
Ho
Er
Tm
Yb
Lu
Hf
Ta

Re

Pt
Au
Hg
Tl
Pb
Bi
Th

55
57
58
59
60
62
63
64
65
66
67
68
69
70
n
72
73
74
75
77
78
79
80
81
82
83
90
92

133
139
140
141
146
147
153
157
159
163
165
166
169
172
175
178
181
182
185
193
195
197
202
205
208
209
232
238

J=HA
(cps/ppb)

AM

100507
132424
130831
181014
26895
2177
85415
28661
164457
36080
181582
50501
172859
34696
153754
36060
150282
36381
48114
50400
18826
32902
8205
67878
46191
77596
87948
90868

M+
0

45313
98130
53284
47241

9859

8404
28133

9333
56971
14809
56523
18679
51606
11596
55401
13109
63258
177N
19353
41464
17165
31730

3859
25667
18386
29212
31544
32366

H, (cps/ppb)

o o o &N

14

o N O O O O W W W o o o o o o o o o o o oo oo o oo o o o o

MH,*

3

o O O O O O O O O oo o oo o o0 o o0 oo oo oo oo o0 o0 o0 o o0 o o o

o

72832
320
115
139

30
315
24774
1282
511
175
680
296
8973
10624
1994
15

63

60
3173

17592

10722

18775

4710

42998

26069

41364

0, (cps/ppb)
Mmo* Mo,*
16 32

0 0
87357 @ 2007
80926 @ 131
88626 767
16631 175
14053 305
19372 @ 1969
14006 362
95468 @ 1918
28535 420
99092 @ 2435
34575 982
100996 @ 2411
9081 415
104484 @ 3932
13849 @ 7833
5121 @ 75315
2035 @ 17187
4413 @ 1011
12528 664
1409 1
114 4
4 0
0 0
589 0
3776 0
16035 NA
559 NA

Mmo;*
48

72

o o o o

—_

( 5323
105

o o o o o

NA
NA



5| 2A. =L NH;

dl
M

Li 3

Be 4

B 5

Na 11
Mg 12
Al 13
Si 14
P 15
S 16
cr 17
K 19
Ca 20
Sc 21
T 22
vV 23
Cr 24
Mn 25
Fe 26
Co 27
Ni 28
Cu 29
Zn 30
Ga 31
Ge 32
As 33
Se 34
Br 35
Rb 37
Sr 38
Y 39
Zr 40
Nb 41
Mo 42
Ru 44
Rh 45
Pd 46
Ag 47
Cd 48
Sn 50
Sb 51
Te 52
| 53

e8EH

BEH

"
23
24
27
28
31
32
35
39
44
45
47
51
52
55
56
59
60
63
66
n
72
75
82"
81
85
88
89
90
93
95
101
103
105
107
m
118
121
125
127

M+
0

1543
366
131
40985
28157
35328
151
9
0
16
36532
1562
18843
1148
39430
48910
64783
50691
48441
10516
25533
9000
30730
6211
2569
347
1
54979
79654
47349
11579
19857
10344
11426
55102
11381
37325
8290
16684
24016
1096
5

M(NH)*
15

o O O o o o o

—_

o o o

0

e 797
469

831

O O 00 O O O O O W N o ©©

—_

0

® 22301
® 10060
® 6968
23

—_

o O W o o o o o

M(NH,)*
16

438

o o o N

1

[ J 2139
78

[ J 4927
9

4

21

20

48

([ ] 5740
790

206

—_

—_
o O W O O O o W NN

“Se |3/ —HRAE—RORERIEZTRECT DIeHICHER.

M(NH,)*
17

80
178
80

21

64

185
182
278
280
493
96
210
119
68
25
59

147
587
14

31
47
226
49
81
21
76

e 1147

NH; (cps/ppb)

MNH(NH;)"
32

- o o o

o o o o

® 2167
100
301

o O O o o N

_

oo o o

[ ] 5828
[ ] 2172
28

o O O o o o o

MNH,(NH,)*
33

116

—_

o O o o o o N o o

372

—_
w

362

o O o o o1 o

[ ] 1418
230

974
155

- o o o = o o

o o W

M(NH,),"
34

16

15
55

o o o o Ww

47

124
405
187

[ ] 2474
[ ] 3499

317

{ 1856

61

73
32

16
154

143
137
548
127
247

69
179

MNH(NH;),"
49

o o o o o

® 1256
84
338

o O o0 o o NN o &

—_

w o o o

([ ] 1903
[ ] 1433
22

o O O o o o o

—_

MNH, (NH;),"
50

190

o O O O O O O o o w

406

[=2]
o =
—_ W oo

o o o o & 0N

185
16

672
255

o O O o o o o

—_

M(NH;);"
51

249

36

OO0 O 0o o o o o

130
14
26

254

800

566
17
12

588

1"
187
29

10
27
130

o o & W



R 2A. i E. NH,

Cs
La
Ce
Pr
Nd
Sm
Eu
Gd
Tb
Dy
Ho
Er
Tm
Yb
Lu
Hf
Ta

Re

Pt
Au
Hg
Tl

Pb
Bi

Th

55
57
58
59
60
62
63
64
65
66
67
68
69
70
n
72
73
74
75
77
78
79
80
81
82
83
90
92

133
139
140
141
146
147
153
157
159
163
165
166
169
172
175
178
181
182
185
193
195
197
202
205
208
209
232
238

M+ M(NH)*
0 15
80994 0
51900 @ 31021
47439 @ 22882
96491 @ 3154
18452 190
14593 1
59006 0
11875 @ 4066
78912 @ 13589
28299 121
112235 826
32776 367
113722 27
22193 0
115121 @ 1507

6021 ® 13915
23148 @ 29292
9277 @ 6208
39126 289
25337 @ 1931
15021 7
23788 5

2 0
52670 0
35788 0
60593 2
15603 @ 32219
29649 @ 24271

M(NH,)*

16
0
12190
8447
7649
1053
513
150
840
4297
635
2120
730
749
24
3205
703
2691
315
19
20

—_

o o

6181
4917

M(NH)"

17

3
868 @
521
505

62
32
79
56
160 @
33
133
38
103
22
259
15 @
32

143
82
112

248

32

NH; (cps/ppb)

1145
915
107

10

589
3202

93
45

359
2018
230
13

89

o o o ol NN

NA
NA

33

MNH(NH;)*  MNH,(NH;)*

284
328
158
22
16

77
498
42
262
89
64

449

99
16

22

o o o o o N

NA
NA

M(NH,),"

34

96
68
47

31
200
595

NA
NA

MNH(NH;),"

49

245
238
26

160
941

20

85
470
117

- s o

o o o o

NA
NA

MNH,(NH;),"

50

123
130
47

44
318
18
98
32
16

153

o
o o o o o N o1l o o o &

=2 2
> | >

M(NH;),"

51

76
Al
39

o o o &

121

o o o o

NA
NA



R 2B.3DOU7 I3V EIVE—RICBIIBRRAFTVEZNENDTOAT I AV DREE (/ —HAE—RDOREICH T DHENEE).
ROIENFZRED > 2 %, BEDAENFBED > 05 % THHIEZRLTVET,

wE RFES HER

Li
Be
B
Na
Mg
Al
Si
P
S
Cl
K
Ca
Sc
Ti
v
Cr
Mn
Fe
Co
Ni
Cu
Zn
Ga
Ge
As
Se
Br
Rb
Sr
Y
Zr
Nb
Mo
Ru
Rh
Pd
Ag
Cd
Sn
Sb
Te
|

101
103
105
107
m
118
121
125
127

J—HZ
(cps/ppb)
AM

41759
10193
5266
57839
39815
56763
16421
2486
6181
226
43539
2142
95839
5107
74095
64552
81996
66340
69707
14472
34480
11313
38632
17998
10603
732
1847
76018
95671
150007
58386
102753
17028
16832
85372
15176
42300
10075
28708
34183
1413
20843

M
0

10.8%
38.2%
41.6%
68.4%
62.7%
60.0%
66.3%
51.7%
66.9%

1.0%
77.7%
58.3%
50.4%
57.6%
58.1%
53.4%
41.0%
48.5%
65.5%
86.5%
79.5%
34.7%
38.2%
42.7%
60.7%
38.5%
43.3%
43.2%
42.4%
54.6%
54.2%
74.0%
62.7%
60.4%
56.1%
13.4%
58.2%
37.0%
29.9%
36.6%
39.2%
48.3%

“Se |3/ —HRAE—RORERIEZTRECT DIeHICHER.

H, (%)

MH*
1

0.0%

([ ] 5.2%
0.1%
0.0%
0.0%
0.0%
31.3%
19.5%
10.2%
2.8%
0.0%
0.0%
0.8%
0.4%
0.2%
0.0%
0.0%
0.2%
0.1%
0.0%
0.0%
0.0%
0.0%
0.5%
1.2%
1.3%
® 141%
0.0%

0.0%

0.1%

0.1%

0.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

MH,"

2
0.0%
0.0%
0.7%
0.0%
0.0%
0.0%
0.1%

® 38%
1.6%
® 153%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

10

MH,*

3

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

M
0

0.6%
1.3%
6.0%
28.0%
34.1%
39.0%
20.6%
0.8%
2.1%
0.1%
46.4%
46.1%
1.2%
1.5%
2.9%
44.4%
45.7%
44.3%
42.1%
54.2%
60.4%
54.1%
58.4%
39.2%
3.2%
29.0%
6.3%
56.8%
54.5%
0.7%
0.3%
0.5%
4.4%
28.4%
37.7%
57.3%
69.6%
61.9%
37.6%
24.2%
27.9%
44.8%

0, (%)
mo* mo,"

16 32
0.0% 0.0%
0.2% 0.1%
0.1% 0.0%
0.0% 0.0%
2.6% 0.0%
2.5% 0.0%

15.1% 1.1%
36.3% 0.1%
33.0% 0.0%
2.6% 0.0%
0.0% 0.0%
3.7% 1.0%
48.0% 0.5%
49.0% 1.0%
634% ®  2.2%
17.5% 0.4%
16.0% 0.0%
22.8% 0.1%
23.2% 0.1%
13.0% 0.1%
0.9% 0.1%
2.7% 0.0%
0.0% 0.0%
9.5% 0.9%
56.7% 0.1%
27.9% 0.1%
9.4% 0.1%
0.0% 0.0%
5.8% 15%
51.6% 1.3%
457% @ 87% @
46% @ 47.2%
5.6% ® 36.0%
20.4% 0.7%
8.3% 0.0%
1.1% 0.0%
0.0% 0.0%
0.5% 0.0%
5.2% 0.3%
26.2% 0.1%
22.9% 0.0%
13.5% 0.0%

M03+

48

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.3%
0.2%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.5%
0.0%
0.0%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%



| 2B. fiiEL H, BKU 0,

wE RFES HER

Cs
La
Ce
Pr
Nd
Sm
Eu
Gd
Tb
Dy
Ho
Er
Tm
Yb
Lu
Hf
Ta

Re

Pt
Au
Hg
Tl

Pb
Bi
Th

55
57
58
59
60
62
63
64
65
66
67
68
69
70
n
72
73
74
75
77
78
79
80
81
82
83
90
92

133
139
140
141
146
147
153
157
159
163
165
166
169
172
175
178
181
182
185
193
195
197
202
205
208
209
232
238

J=HA
(cps/ppb)

AM

100507
132424
130831
181014
26895
2177
85415
28661
164457
36080
181582
50501
172859
34696
153754
36060
150282
36381
48114
50400
18826
32902
82056
67878
46191
77596
87948
90868

M*
0

45.1%
74.1%
40.7%
26.1%
36.7%
38.6%
32.9%
32.6%
34.6%
41.0%
31.1%
37.0%
29.9%
33.4%
36.0%
36.4%
42.1%
47.2%
40.2%
82.3%
91.2%
96.4%
47.0%
37.8%
39.8%
37.6%
35.9%
35.6%

H, (%)
MH*

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.1%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

"

MH,*

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

MH,*

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

M+

72.5%
0.2%
0.1%
0.1%
0.1%
1.4%

29.0%
45%
0.3%
0.5%
0.4%
0.6%
5.2%

30.6%
1.3%
0.0%
0.0%
0.2%
6.6%

34.9%

57.0%

57.1%

57.4%

63.3%

56.4%

53.3%
0.0%
0.0%

0, (%)

mo*
16

0.0%
66.0%
61.9%
49.0%
61.8%
64.5%
22.7%
48.9%
58.1%
719.1%
54.6%
68.5%
58.4%
26.2%
68.0%
38.4%

3.4%

5.6%

9.2%
24.9%

715%

0.3%

0.0%

0.0%

1.3%

4.9%
18.2%

0.6%

Mo,*
32

0.0%
1.5%
1.0%
0.4%
0.6%
1.4%
2.3%
1.3%
1.2%
1.2%
1.3%
1.9%
1.4%
1.2%
2.6%
21.7%
50.1%
47.2%
21.0%
1.3%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
NA
NA

mo,*
a8

0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.7%
o 11.1%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
NA
NA



iR 2B. i =, NH;

dl
M

Li 3

Be 4

B 5

Na 11
Mg 12
Al 13
Si 14
P 15
S 16
cr 17
K 19
Ca 20
N VA
T 22
vV 23
Cr 24
Mn 25
Fe 26
Co 27
Ni 28
Cu 29
Zn 30
Ga 31
Ge 32
As 33
Se 34
Br 35
Rb 37
Sr 38
Y 39
Zr 40
Nb 41
Mo 42
Ru 44
Rh 45
Pd 46
Ag 47
Cd 48
Sn 50
Sb 51
Te 52
| 53

e8EH

BEH

1
23
24
27
28
31
32
35
39
44
45
47
51
52
55
56
59
60
63
66
n
72
75
82"
81
85
88
89
90
93
95
101
103
105
107
m
118
121
125
127

M+

3.7%

3.6%

2.5%
70.9%
70.7%
62.2%

9.2%

0.3%

0.0%

1.3%
83.9%
72.9%
19.7%
22.5%
53.2%
75.8%
79.0%
76.4%
69.5%
12.7%
74.1%
79.6%
79.5%
34.5%
24.2%
47.4%

0.0%
72.3%
83.3%
31.6%
19.8%
19.3%
60.7%
67.9%
64.5%
75.0%
88.2%
82.3%
58.1%
70.3%
77.6%

0.0%

M(NH)*

15
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
1.5%
9.2%
1.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%

14.9%
17.2%
6.8%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

M(NH,)*
16
0.0%
0.4%
0.2%
0.0%
0.0%
0.0%
o 27%
0.1%
0.0%
0.0%
0.0%
0.1%
o 22%
1.5%
e 67%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
o 143%
® 151%
0.0%
0.0%
0.0%
0.0%
e 38%
1.4%
0.2%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

“Se |3/ —HRAE—RORERIEZTRECT DIeHICHER.

M(NH,)*
17
0.0%
0.0%
0.0%
0.1%
0.4%
0.1%
0.0%
0.0%
0.0%
0.1%
0.0%
0.2%
0.1%
0.0%
0.3%
0.3%
0.3%
0.4%
0.7%
0.7%
0.6%
1.1%
0.2%
0.1%
0.6%
0.0%
0.0%
0.0%
0.2%
0.4%
0.0%
0.0%
0.2%
0.3%
0.3%
0.3%
0.2%
0.2%
0.3%

® 34%

0.0%
0.0%

NH; (%)

MNH(NH;)*  MNH,(NH;)*

32

0.0%
0.0%
1.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.3%
2.0%
0.4%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
3.9%
3.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

12

33

0.0%
1.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.4%
0.2%
0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
7.9%
2.2%
0.0%
0.0%
0.0%
0.0%
0.6%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

M(NH,),"

34
0.0%
0.2%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.6%
0.2%
3.7%
5.0%
2.2%
5.4%
0.5%
0.0%
0.4%
0.3%
0.0%
0.0%
0.0%
0.0%
0.1%
0.0%
0.0%
0.8%
0.8%
0.6%
0.8%
0.6%
0.1%
0.2%
0.5%
0.0%
0.0%

MNH(NH;),"

49

0.0%
0.0%
4.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.3%
1.7%
0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
1.3%
2.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

MNH,(NH,),*  M(NH,);*
50 51
0.0% 0.0%
19% @  24%
0.1% 0.0%
0.0% 0.0%
0.0% 0.1%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.4% 0.1%
0.3% 0.0%
0.9% 0.2%
0.0% 0.0%
0.0% 0.0%
0.0% 0.4%
0.0% 1.1%
00% ®  39%
0.0% 0.0%
0.0% 0.1%
0.0% 0.0%
0% @  33%
0.2% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.4% 0.1%
0.4% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.1%
0.0% 0.0%
0.0% 0.9%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%
0.0% 0.0%



5 2B. it =, NH;

Cs
La
Ce
Pr
Nd
Sm
Eu
Gd
Tb
Dy
Ho
Er
Tm
Yb
Lu
Hf
Ta

Re

Pt
Au
Hg
Tl
Pb
Bi
Th

55
57
58
59
60
62
63
64
65
66
67
68
69
70
n
72
73
74
75
77
78
79
80
81
82
83
90
92

133
139
140
141
146
147
153
157
159
163
165
166
169
172
175
178
181
182
185
193
195
197
202
205
208
209
232
238

M+ M(NH)*
0 15
80.6% 0.0%
392% @ 23.4%
363% @ 17.5%
53.3% 1.7%
68.6% 0.7%
67.0% 0.0%
69.1% 0.0%
N4% @ 142%
480% ®@ 8.3%
78.4% 0.3%
61.8% 0.5%
64.9% 0.7%
65.8% 0.0%
64.0% 0.0%
74.9% 1.0%
16.7% @ 38.6%
154% @ 19.5%
255% @ 17.1%
81.3% 0.6%
503% @  3.8%
79.8% 0.0%
72.3% 0.0%

0.0% 0.0%
77.6% 0.0%
77.5% 0.0%
78.1% 0.0%
17.7% ® 36.6%
326% ® 26.7%

M(NH,)*

16

0.0%
9.2%
6.5%
4.2%
3.9%
2.4%
0.2%
2.9%
2.6%
1.8%
1.2%
1.4%
0.4%
0.1%
2.1%
2.0%
1.8%
0.9%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
7.0%
5.4%

M(NH,)*
17
0.0%
0.7%
0.4%
0.3%
0.2%
0.1%
0.1%
0.2%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.2%
0.0%
0.0%
0.0%
0.0%
0.3%
0.4%
0.3%
0.0%
0.0%
0.0%
0.0%
0.3%
0.3%

NH; (%)

MNH(NH;)*  MNH,(NH;)*

32
0.0%
0.9%
0.7%
0.1%
0.0%
0.0%
0.0%

() 2.1%
() 1.9%

0.0%
0.1%
0.1%
0.0%
0.0%
0.2%

[} 5.6%

0.2%
0.0%
0.0%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

NA

NA

13

33

0.0%
0.2%
0.3%
0.1%
0.1%
0.1%
0.0%
0.3%
0.3%
0.1%
0.1%
0.2%
0.0%
0.0%
0.3%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

NA

NA

M(NH,),"

34

0.0%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
1.1%
1.8%
0.0%
0.0%
0.0%
0.0%

NA

NA

MNH(NH;),"

49

0.0%
0.2%
0.2%
0.0%
0.0%
0.0%
0.0%
0.6%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
1.3%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

NA

NA

MNH,(NH;),"

50

0.0%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.2%
0.2%
0.1%
0.1%
0.1%
0.0%
0.0%
0.1%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

NA

NA

M(NH;),"

51

0.0%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%

NA

NA
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