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Chemical analysis methods of rare earth impurities

in rare earth metals and their oxides
Praseodymium—Determination of lanthanum, cerium, neodymium,
samarium, europium, gadolinium, terbium,dysprosium, holmium, erbium,
thulium, ytterbium, lutetium and yttrium contents
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]

AN GB/T 18115, 320004 B L B LE4r T A ¥ BEBEEFE Fik g ML Em
EEAL S PRI e e E e R AL B E L A R L R .
Fiem A amEZ R AR SR — AL FELAWT
H R O B TR I T 9 SR 43512k . Cedl8. 660 nm Nd417. 732 nm,Nd444, 639 nm.
Eu281. 395 nm Eu272. 778 nm.Ho341. 646 nm.Er326. 478 nm, Tin344, 151 nm, Y289, 138 nm;

— RS SE TR EE BB T Th3g4. 873 nm S {2k ;

~-—WEM T REEE (EEE R

— M THERBRSEETERIYE.

PR A E RS, ok 2 E R .

AR HEREEAMEERSH LAHAEREE.

EFESHEER I REAERER SO A TERE.

EWamtER A RHELR PEAALLE TLFETEREVRAFAAHEE.
A E: 1 HILAMEFHEREARAA AR A BRKER.

AL FE T b FERERE R BLA A ERR AT M TR L A R RS RS S S g
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AREDITIE 2 ML REAERL FRER,
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FE AL EREFEA MREKE.
AEANE 2 TERIEAN. TREABKGER FPE,
A4 B AR MR D T ORR A R A TR R
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FEIE T R P R AL A b R VL L R e A
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AEWER T RSP P LR B R BT SERILE.

0000 0O (www.freebz.net)

ERlg )

H ik RS/ % M

£k la | 0,005 D~1, 00 Rl 0. 002 0~0. 100
H Ak 4 0.0310 0~1.00 & ALE 0. 005 0~0. 100
Hibs 0.010 0~1. 00 i 0. 002 0~0. 100
ik 0. 005 0~1. 00 e 0. 002 00, 100
ERIE:C 0. 005 0~~0. 200 A 0. 002 0~0, 100
b4l 0. 008 0~0, 200 ik 0. 002 0~0. 100
E AN 0.005 0~0. 200 Hik4z, 0.002 0~1.00

2 HFEEREDB

A LA SRR R PR R SRR T P A DL S R OGBS AT R I E TR R B R

T80 A - % o T R M) B A T LA A G B v R AE AR R 52 R

3 A

O'JU'IJ'-“-(.A)I\J_A

T EAE(30%),

SHEI+1),

Hm1-13>,

B+ D).

/A (C599.99%).

AL R BRI - PR 25. 000 0 g £ 900°CKIHE 1 b iy E AL

(>99.9539%), 8 F 250 ml. EH

LF' 75 mL B3 D) RRMAEFERZTL. LN ESR.BA S00 ml. FEIMPT.AKHEZLAE,

1
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R, WA 1 ml & 50 mg BILH.
3.7 GALBURR AT RS AR 0. 100 0 g 22 900°C A4S 1 h A AL (>99. 99%), B F 100 mL £34F
B, im 10 mL £ 8. 2 ERMAZTHEREE, BHEZR.BA 100 mL FRMH T HARBELE,
B HHW 1 mL & L mg AL, FBEBRBLMG DTN L mL & 100 pg M 1 mL & 10 pg
B ) A HE TR
3.8 SHALHRIRAERTEA M BRI 0. 100 0 g £ 900°CHI4E 1 h MAALS (>99.99%0) , B F 100 mL £
H, 0 10 mL fEERC3. 4, {RIBIAG IR I EASG. D ZERT L. HHEZER. B A 100 mL i
BELCHARBERE. RS, WER 1 ol § 1 mg Afbth. AHRBERRERG DOMWBR 1 oL F
100 pg #l 1 mL & 10 pg AL MARAERE HL .
3.9 SRR TEE . FRE 0. 100 0 g £ 900°CHEE 1 h WA b4 (>>99.99%), B F 100 mL £
L0010 mL G2 BRINAZERTL . RHETER.BA ICOnL FRRET AHAKREEZE,
B, WIEW I mL %1 mg #8ibs. FBHHEHLMG DBHEM L ml & 100 pg M1 mL & 10 pg
S M bE ERT
3.10 S bES R FETR M. BRI 0. 100 0 g 45 900°CHBE 1 h AL (99, 99%), B F 100 mL 4%
M, b 10 mL4ER (3. 2)  IRBMAER ML, N HEZTR, BA 100 mL BB . AKREZEZ
BLVRS. BBE 1l mL & 1 mg 8. BHRBRAIHMG DWBEMR 1 mL F 100 pg 1 mL F
10 e A& Al &2 00 ke M 22 3k

- B 7 - 00000 (www.freebz.net)
AHL I 10 mL#HERG. 2. EREMKREFRRT LS. AHEZR.BA 00 L FEEF. AKEEEZ
BB . W mL & 1 meg AL, FREABRHERG DOMmBR 1 mL & 100 pg Ml 1 mL &
10 pg EALHITRAER T
3.12 EALSLFRMEN AR PRI 0.100 0 g 22 900°C KB 1 h M E4LEL(>>99. 99%), B F 100 mL 4%
A, in 10 mL 886G 2 RBANMAER B2 . AHEZTEH . B A 100 L FERT AKHEEA
FJORS. WHER I mL &1 mg Hib4l. HHEFRAHREG DBEMR 1 mL & 100 pg M 1 mL &
10 pg FALELIMFRHET .
313 ELALSRPRAERTTEIE M A0 0. 100 0 g 2 900°CHYHe 1 h AR LR (>>99. 99500, B F 100 mL %2
b in 10 mL BEER Q3. O AR MM ERBE L AP ERRBAOnLEZRKR T HAREEZ
BERS . WEH L mL & 1 mg VA, AHEBRRMAERG DMBM 1 mL & 100 pg 8 1 mL F
10 pg FALRRAPRAER W .
3,14 SU{LSARHER RIS W - BRER 0. 100 0 g £ 900°CHY4E 1 b i B LB (> 99. 99%) , B F 100 mL 4
P10 mL #ERG. D ERNAZEFR TSR HEER.BA 00 mL ARBEF . AKBRBEEZR
HORS., WHEBR ] ml & 1 mg £/LH. BHILARALERG DOHRER L mL & 100 pg 1 1 mL &
10 pg FEALB PR AER I .
3.15 EALSKIFRRETFEM AR 0. 1000 g £ 900°C 48 1 h AL 8K (>99.99%), B F 100 mL £
A, 10 mL #HEG. 2. KEMRERETS . BHEZR.BA 100 ml. FREBEF HAREZR
BEORS), WM 1 mL & 1 mg S0, @SR Em G DMBR 1 mL 4 100 pg M1 mL &
10 pg S ALBK ISR HETS .
3.16 EALEPAMERTEA R FREL 0,100 0 g £2 900°C 4% 1 h M H AL (>>99.99%) , B F 100 mL 4
R, B0 10 mL £AR43. 2 RIBMAERR A 2 R HEEZR . BA 100 mL FEHT  HABEZZ

BLRS ., W 1wl &1 mg E480., SHEBRMERGIOIOMBER 1 mL F 100 pgfl 1 mL &
Z
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10 pg AALERIRAETR R .

3,17 AL TERE R BRI 0. 100 0 g £2 000°C #9451 h M EALEE (=>99. 99%), B T 100 mL %
A, in 10 mL HER . ) EBMAEFEBRT L. AHEZR.BA 100 mL FEB P, HABHRES
BE,REA. BWHER ]l ml & | mg 8E., SHEFRALMBGIFBER | mL & 100 pg A1 mL F
10 pg EALEE PR HERS WL,

318 EILEARMEITEE M FREL 0. 100 0 g £ 900°C Ay 1 h M EALE(>>99. 99%), B T 100 ml. %8
Freb,tn 10 mL #E8 (3. 2) EKEMAERF T 2. AHEEZR. BA 100 mL B . AKBEFZ
FELRA . HEW ] mL 3 1 mg 88, SHEHERAERG DIMER 1 ml & 100 pg 1 1 mL &
10 pg EL B MR HER .

3.19 EILBERMEN G FREL 0.100 0 g £ 000°C K5 1 h i EALB (99, 995%0) . B F 100 mL £
FRe L Jm 10 ml. $hE5 (3. 2),fﬁﬁbuﬁ&£;ﬁﬁ¢xé,%£ﬂiiiﬁ-ﬁ/\ 100 mL ZF R HARBRESR
ELRA, WS I mL a1l mg SR, HHULERAHSEG OHBBR 1 mL & 100 pg M1 1 mL &
10 pg ELBHPRAERHR.

3.20 EALLZERMENTEE R FREL 0.100 0 g £ 900°C K4 1 h AL (>99.99%) . B F 100 mL £
B, ) 10 mL #8682  EENMAETEMESL BHEFTR.BA 100 mL ZEKP.AKBEEL
FEORE. HER 1 mL & 1 mg EbfZ. HEHBEEREMG DHER 1 mL & 100 pg 1 1 mlL &
10 pg BALSBIAFHEB W .

00000 (www.freebz.net)

I

1 HEBRBSERTFALEN, 4HEE <0006 nm(200 nm 4b)
2 EEETEER.

b

5 i

o

BB T 900 C K | b BT RS AN EER. T N E,

5.2 £RBESNEREREEMAE REFE LR,
6 SHHR

6.1 i

6.1.1 Zibipty

PIOTE R 7 =0. 10200} . FREL 0. 500 g WA (5. 1) FHE £ 0. 000 1 gy gl n % R & 4+ 5L
>0, 105 FRET 0. 050 g B (5. 1) HFH E 0. 000 1 g,
6.1.2 &RBEH

BT E BRI E0. 10508 BB 0,426 g BAEGE. DB ZE 0.000 1 g; T ER & A4
=0, 10508, BRI 0. 043 g KBRS, D) FEBIE 0.000 1 g.
6.2 WMERY

T 7 o FEAT PR 2 IR 4.
6.3 SIFRABMHE

¥k 6. DET 100 mL B 0 10 mL B G 2 RBRNAEEMRT . HEE Sl £FH.
BHZEZER.BAO aL FEBEYAIABRZZE ES.FH.
6.4 RERIERHER
6. 4.1 M ITE I E s H<0. 10/5@1&"#%@?%%@%&6%
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P E AR ARG OMBR LA EYITHERERG. 7~3.20% R 2 2 HBA 6 1 100 mL 58
HP L IEIA 8 mL & BE(3. 20, LUK R 2K B, WS RPIBW L /.

%k2
F OB I REME/ (pg/mL) T
ot T | — ——— n
LW | HiLW ﬁﬂ:%ﬁiJ kg | HiE | EikHm | "L iﬁ:ﬁt?
1 10 600 - — - 0.10 — —
2 10 000 0.20 — — 0. 20 0.20 0. 20 0, 20
3 10 200 0.50 0. 50 0.50 0,50 0. 50 0, 50 9.50
4 10 000 2,00 2.00 2,00 2. 00 2.00 2.00 2.00
9 10 0600 5. 00 2. 00 5.00 5.00 5. 00 5. 00 3.00 .
& 10000 © 10,00 10. 00 10, 00 10. 00 10. 00 10.00 10. 00
a L L N
EW AL BREE (pg/ml)
] - .
H AL . 24 Hikdg - RRArS HALE . ﬁﬁ:iﬁ—{ LR A
| B ]
_ o . _ _ o 00 00O (www.freebz.net)
3 ‘ 0. 50 ‘ 0.50 0. 50 0. 50 0, 50 . 0. 50 0, 50
4 ) 2.00 2,00 Z.00 Z.00 2. 00 | Z,00 2.00
5 5. 00 5.00 5. 00 5, 00 2. 00 5. 00 5.00
6 10. 00 10. 00 J 10. 00 J 10, 00 J 10, 00 10.00 10. 00
6.4.2 QBT EFEERSEC0. 1000 MR AR o 2 3 5 60 e R

WEAEEEBRRG. OMER L EAMIRERRG. 7T~3.20FH# 3 FTHEAL T 100 mL FE
Hh,HEMA 8 mL 83, 2), LUKMBEZEZE RS, RS ERABE, FH.

%£3
B L UEASIT Y RBIRE (pg/mL>
RIS ‘ :
k5 j 21k HAibsh b —[ e g4z
1 1 000 ' 0 0 0 0 0
2 999, 5 0.1 0.1 0.1 0.1 0.1
3 997, 5 0.5 0.5 0.5 0.5 0.5
1 990. 0 2.0 2.0 2.0 2.0 2.0
5 J 950. 0 10,0 10. 0 10.0 10,0 10.0
- |
6.5 ME
6.5.1 #EFEFELNFE 4,
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x4
T K S8R/ nm T 3 HiER /nm

La 333, 749 Dy 353,173,340, 780

Ce 446,021,418, 650 Ho 339.898,341. 646

Nd 445,157,417, 732,444, 639 Er 337. 275-, 326,478

Sm 446, 734,360, 348 Tm 342,508,313, 146,344, 151
Eu 381,966,281, 395,227,778 Yb 328.937,365.420,289. 138
Gd 310, 051,301. 014 Lu 261,542

Th 356, 851,350,917 Y 324,028

6.5.2 HArriREs. 3V SRR TIEE W (6. ) R ST B S E R Yk 2.

7 SWMERMER

WARMERIIFERG. O SEEER A TEI AR BRI G OO0 86, 3) KR E

B AT EIE REFAH TR E D P RURECENRREE.

FADITEFUR LT RN ER B0,
BeceV,x107 .

Heh

00000 (www.freebz.net)

PR NEEREHEMHERERR . RES. tHEAYSEN, 2=1;
c—— B T{Fiied E A B HMA L e BN, LA EEZEA (ug/ mL);
Ve — iR S e 8, B (ml);

my ﬁﬁﬂ&gﬁé -?i‘ﬁfj’ilﬁ(g)o
x5
g k T % b

La 0,852 6 Dy 0.871 3
Ce 0.814 0 Ho 0.873 0
Nd 0. 857 3 Er 0.874 5
Sm 0,862 4 Tm 0.875 6
Eu 0.863 6 Yh 0.878 2
Gd 0.867 86 Lu 0,879 4
Thb 0,850 2 Y 0,787 4

8 WA

8.1 ESEH

FEEEERG T HRENPRM LSRN EE EU TSRO FYELEA, XA R
N EEAHTEEERCO BT EEHM(HOFRAHD 5. BEREERCOLR 6 B RHKE

Y iR RS
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%6
4 FEY % EHEHR(ND/Y% H iy AR/ % HEHMERGD/Y
0. 005 0 0.001 5 0,002 0 0.001 0
) 0.018 0. 003 0,004 5 0.001 5
£ A A5
0.11 0.01 0.017 0. 003
1. 00 0,20 9. 060 0. 010
0,010 0. 004 0.005 0 0.0015
b4 0.12 0.01 DAk 0.018 0. 003
1.00 0. 20 0. 060 0. 010
0. 010 0. 004 0.002 0 0,000 6
- 0.020 0. 005 AL 0.005 0 0,0015
0.12 0.01 0.018 0,003
1,00 0.20 0. 060 0. 010

00000 (www.freebz.net)

& POT 77 .
aie 0.12 0.01 0,018 0.003
1. 00 0. 20 0. 060 0.010
0.002 0 0.000 8
£.005 0 0.001 5
| . - 0. 005 0 0.0010
0.018 0. 003 :
FALH £.020 0. 002
0,12 0.0l
0. 060 0. 005
0.002 0 0. 000 8
0. 005 0 0.002 0
s : i 0.005 0 0,001 0
0.020 , 003
| 0.020 0. 003
0.12 0.01
0. 060 0.004 .
0.002 0 0.000 8
0.005 0 0.0015 0. 006 0 0.001 0
H AL 0. 020 ; 0. 004 1474 0.018 0.003
| 0.10 0. 901 ! 0.12 0.01
1.00 0. 20

e BEEHRGNZ8XS,Sr hEEREREE.

8.2 #ifE
EREFZESHERMEENARTRT FFIRFE.
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*®7
ik 8- &ip T LiFE/ 1 £k BEAH/ R EMN
| 0. 005 G~30. 0100 0.002 5
0.010~0, 030 0. 005
=0, 010~0, 030 0. 005
>0, 030~0, 060 0,008
0. 0300, 060 0. 008
>0, 060~0. 100 0,012
0. 060~~0, 100 0.012
M ) QI =0, 100~0. 150 0,015
AL § 010070139 0. 019 2 b4k >0, 015~0. 200 0,020
4 . o~0, .
” 0, 150~0, 200 0,020
=0, 200~-0. 300 0. 030
=0, 200~~0. 300 0. 030
>0, 300~-0. 500 0. 040
=>0. 300~0, 500 0, 040
0. 500~~1, 00 0. 050
> 0. 500~1, 00 0. 050
HAkL S 0. 005 0-~0, 010 0.0025 | 0.002 0~-0.003 ¢ 0.001 0
H Ak 5L >0. 010~0, 030 0. 005 >0, 003 0~0, 005 0 0,001 5
i =0, 030~0, 060 0. 008 =0, 005 0~9. 010 0,002 5
H ik =0, 060~0, 100 0.012 =0, 010~-0. 030 0. 005
: =0, 030~0, 060 0. 008
— 5 i
s ~0.003 0~0.0050  { 0.0015 =0.100~0, 150 0,015
—~ i
H LA >0, 005 0~0, 010 i 0,002 5 0. 150~0. 200 0. 020
0. 010~0. 030 I 0.005 < nmm o enn
o ooooo
>0, 060~0. 100 0,015 ~0, 500~1. 00 0. 050

(www.freebz.net)

3 RRRIESEH
5 F A B B R AR B G B A e AT b S pn R L R B SO D BB KA SR M S T kR

Bt R B R BHE SR AT R
AERSSHTERBZE(FED

10 TEH

Af ke TE AL PRI A A R A B AL B R E e L S

GAE EAE HLR AN AL T BN E T,

AHEEHATEACHE b Eer Qb 8 e A Esl . B B J ek,
e EE FAR AABRNREAZTENIE. WEBENLEKS.

AFEBERTERE MR .&.42.2 95088888 8. 8023 BNIE.

#* 8

E: R BEAE N Hiy RSB

E=RI | 0.000 1~0. 020 =Rl ] 0,000 1~0.020
# {b4h 0. 000 1~0,020 H ALK 0,000 1~0, 020
H AL 0,005 1~0,020 LRI 0. 000 1~0, 020
L& 0.000 1~0, 020 E AL 0. 0600 1~0, 020
H by 0.000 1~0, 020 E BRI 0. 000 1~0. 020
1k 5L 0.000 1~0, 020 o 1L 0. 000 1~~0. 020
Ak 0.000 1~0, 020 g1z 0. 000 1~~0. 020
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1 HERE

ﬁﬁ#bﬁlﬁﬁ@ﬁﬁ@iﬁ%,ﬁﬁ@ﬂﬁ* LA SE R O B TR, R BUE B E R AR BR AL A Y
LA E Sl C272 A B EAE  HITRIENE. WENSUARERITRE.

12 B

121 FoKBBRSN, e SR

12.2 Sfbss. (R4,

12.3 @A (30%) . 4 as,

12.4 E®(pl. 19 g/mL) &4,

12.5 ®EECpel. 42 g/ml)  E 84,

12.6 mHEEC(1+1D.

12.7 WRA+19),

12.8 #HBMATHEFRLc(HCD=2 mol/L].

12.8.1 Fofl . #H 350 mL #h@g(12. HEF 2 000 mL ABET KRR ELE IS,
8

12.8.2 #E FFHEL 3§13 2. 300 g WiABAE 00CHBE 2 h HF T TRE|IRHEZZENT KEREA
(12. 1), 4 BB F 3 4 250 mL #EB P, £ A 50 mL~60 ml. 7K .0, 1 mL~0. 2 mL. AX{-EH i
BERMA2. 9, ALBFERR(2.OWNERHR A RO 6, A BTG EA5k. % H,
REFEEHAAP R, WHFHHE, FirtnEMBREBEERER 2. ORFAMBRERM B
00000 (www.freebz.net)
Wi \F5) B S AL ]
AR OV R AR W (12, 8) B (mol/ 1)

A — m EErErE AN SRS BED SRS NED AR A R
© T 0.052 99 X (V — Vo) €2)

:T:t:l:‘]:

m—— RN R BT () s
0.052 99——5 1. 00 mmol B Y MR E, B8 B2 AR (g/mmol) ;

V— 8 E BN TH e Eh B bR T MR (12, ) KA, R A ZE T ()

Vo— 22 HERAFRER B EFER Q2. O MER, B NEF(mL),
129 RELI-BTFMBFHERE: —PPRAIEERQC /LRI MFIEER] o/LIEA.
12,10 ELES M PER (0. 020 mol/L)  FIEh MAR MEB R (12, B )B R,
12,11 EEE PR #& 0. 50 mol/L) « FiEh MR 47 HEHE (12, B)FE BE.
12,12 4NARASHC PRI 0. 127 0 g |AL(12. 2) ,tm 10 mL 7K JEMF 542, 40 10 mL ASER(12.6) , BB A
100 mLEERT . HAKHBZAEREY. WER I mL & 1 mgéh. FHEFBRAMRA2. DELH
Bl mL & 0.4 pg M0 AR -
12.13  SEALHPRAEN T IS . FRER 0. 100 0 g £ S00°CHYHE 1 h M E AL B8 (>>99. 99%0), B F 100 mL §e
L 10 mL R 12, 6) , IR MBERBE TS, W FEH . BA 0L FEEEP, A KBRBEZLE,
B . W 1 mL & 1000 pg E L4,
12. 14 EALSTFR BT 2220  FRER 0. 100 0 g £2 900°C 4 1 h g4 4b46 (99, 99%) , B F 100 mL £
A, 10 ml iR (12, 6),2 mL A EALE (12. 3) . KB MR EFE MRS W TFEH.BA 100 L FE
WP . RAKBEEZAE.IEST. HWHER 1 ml & 1000 g 4.
12.15 S LT EEW . FRI 0.100 0 g £ 900°CH74E 1 h & b8 (>99.99%), B F 100 mL 45
oL 10 mL fERQ12.6) R MAEEA TS, W TFRH.BA O nL ZEEY A ABREZE,
BAE. WHER 1 mL 31000 pg HHE. '
12.16  FEALHATHE TR FREL 0. 100 0 g £2 900°C K48 1 h A L4 (99, 99%) , B F 100 mL =

8
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B, hn 10 mL IEEE 12, 6O IR MM EBR BT S BB BA 00 mL HEET ., AIARBEZELE,
B, HHHE 1 ml & 1000 pg SALEL.
12.17 EALE bRl FE i M FRI 0. 100 0 g 2 900°C K4 1 h ME L4 (>99.99%) , B T 100 mL 4%
FRAd, 0 10 ml @B 12, 6) KR IMMEEMR T2 R SHL B A 100 mL A& b, HARBEZ2E,
BT, IER 1 mL A 1000 ng Eiké.
1218 G{LEFHEN FETE A PRI 0. 100 0 g £2 900°CHI45 1 h BB L4 (>>99.99%), B F 100 mL 4%
b, fn 10 mL AEAERC12. 6) fRIBRMAZEFEAT 2 B FAALBA 100 mL FERT . HARBEZNE.,
BAl. B 1 ml & 1000 pg EALHA.
12.19 S {bELbrMEN 775 - BRI 0. 100 0 g £ 900°C #9428 1 h R EL(>>99. 99%0) ., B F 100 mL 45
e, hn 10 mL @812, 6)  RIR MM EFME . BT ALBA 100 L. ZFREP, AABBEELT,
AT, MEIRE 1 mL & 1000 png Hik4L.
12.20 SALSRARHER AR FRE 0. 100 0 g £ 900°CH1EE 1 h BB ILER (99, 99%), B F 100 mL 42
L m 10 mL BERRC12. 6) R BIMAERM T2 W FEH . BA 100 aL FRE P, FARBEZELE,
B2, WIE | mL & 1000 pg EALEK.
12,21 FABARHE A PRI 0. 100 0 g £2 900°CHIEE 1 h AEALH(>99. 99%) , B F 100 mL £
FrA, hn 10 mL iR 12, 6) (RN ER ST L R TWHL BA 100 mL ZBES,FIKBEBEZZIE,
AT, MW 1 ml & 1000 pg SILEE.
12.22 FALBKITHETFFISHE  FRIR 0. 100 0 g 22 900°CHI4 1 h M {L 8k (>99.99%), 8 F 100 mL £
i 10 mL AE (12, 6) RIRMA ERM T2 R TAH.BA 100 mL FEMP,AKRBEL B,

00000 (www.freebz.net)

12.23 EALSEPREW T FREL 0. 100 0 g 28 900°CH74% | h B (8 (>>99.99%), B F 100 mL 48
Mo, 10 mL BB C12.6)  KBIMAEFHREE . WFLH . BA 100 mL ZRIED, FARBESZ A,
B, Ew 1l mL & 1000 pg BALH.

12.24  SALSEPRMEITRA . FRER 0. 100 0 g 22 900°C S 1 h B {b4E(>>99. 99%0) , B F 100 ml. 4
L im 10 mL fERC12. 6) L EIR MM ER B, IS HL B A 100 mL HRET  FHARBEZZE.
BA L HFEW 1 mL & 1000 pg FILEE.

12.25 SEALEFFRT I FREL0. 100 0 g 2 900°C 42 1 h MELEL(>99.99%), 8 T 100 mL 48
o, an 10 ml AERRC12. 6) R MM EHMT L I FEH LB A 100 mL F 2T, KRB %5,
B, iEWE 1 mL F 1000 pg EALE.

12.26 S fLAEARMER TR IS W FRER 0. 100 0 g #5 900°CH s 1 h M E AL (99, 99%), B F 100 ml 42
e, bn 10 ml FEERC12.6) (KB MAERBERE. B FAH . BA 100 mL AR P, HAREZ2,
RE, HFER L mL & 1000 wg HiLE.

12.27 SALSZARAET TR T BREL 0. 100 0 g £8 900°CHIHE 1 h MEAL4Z (99, 99%) . B F 100 mL &2
o in 10 mL @Rz Cle. ) ERMRAERREEL . B TEH,BA 100l ZEES . HABREZTZRE,
RS . b 1 mL & 1000 ng ELE.

12,28 BAERBETHERR. BB 2. 00 mL %8+ S WHAETERR (12, 13~12. 27)E F
100 mLABRM D 0 7 mL A5RRC12.6), BK BB EXE,IBS. BB 1 mL 382 KT 8o
T 20,0 pg, FOHFHERAMERA2. DREMR | ol &L B L H LW R0 1,00 pg BbRHE
TE .

12.29  C272 SR B H A BR (23 mmX 9 mm, ID) ;3R K& 209 Cyanex272 #) it B EEER (50 pm~
70 nm) .,

12.30 | H(>99.99%).
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13.2 pRHErdiE A AIE L C272 MBS EAE2. 29K AR 0. 8mm BN Z M EEELER
B 3 RBERE B IR AL, UF SE R — R — - (B ) — 3 — R A M S R

ER—HEIR.
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CL— C272 MR s,

R— -ig [|];
H—— % o B
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E— B B B
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e 9 REBUELEE (14)  H5 88 E 0. 000 1 g,
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W REERSYO/ %

0.000 1~0, 005 0C

> 0, 005 0~0, 020 }

15.2 BMERY
FRE — fraloeh, 7 Fr0E R FE .,
15.3 FAiKE
PR B iR
15.4 SHAEBOBE
15.4.1 REBRBENHEHE

PR 5. 1) BF 50 mL A, IS5 mL k.5 mL i588C12.6) ,EHMRERRES,. X TS,
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STRVECT R R/ RIS (12, 100 B AR 28 B A 50 mL A RMT, LIRS (12. 10O
BEZE.E.
15.4.2 EHHEWNTRSHFEEHE

43R 3. 00 mL R (15. 4. DF 50 mL FEME A, IIA 0. 50 mL #i NAREE M (12, 12) /KR B 4
E R
15.4.3 S BB ) REH 28 6 &
15.4.3.1 A3 EEEAMES BRI A B R (12, 29) 77K 2R, BLAE LA R R ¥R IR 9 (12, 11) ¥ 30 min, B LA
TR (12 105 . & . S EHARES .3 mm MENABELRNE | EEESHE
Bk L AFESENES, BT ERRA PR 1. 00 mL/min, BB B HE R (1. 0£0. 1yml/min, #
PEH R BRI (1. 510, Dml./min,

FANHERETRE RATHENSH, HEEREMH,
15,4.3.2  FARMSN 0 MO0 ORI R R B B B A B AR TER (12 1O A ISR (12 1D, A il
PR 12, 10) 84> B A 6 min, WA BIE AR5 4. DRV FRBEAS 4 DERERG, TR 5E
M L HEERE L oo mL (15 4. D), M 1 B E IR AL, ML (12, 10) %4 B M 20 min, ¥
AR HEEFER S, Ui 2, AR Q2 1D 1 min 5, U1HRERER 3, SkaE F e R
(121D Smin G EEFESEH AR B, 2 ERUWET 10 mL EEH 1 3 MR E RN
5 min 5 ER2 Wk E .
15.4.3.3 WMEHHRENSG & FTWESERAY 10 mL EEE S, A 0. 10 mL 4 H #5255 B
12.12), AKW B EZE RS,

1= &= vB s Tl S e L X A
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HEBETLIMA L0 mLENFFHEMRA2. 12,0 2 mL B8R (12. 6), LIAKBB E2F R4 FF0. AR
ARFIBEW1.OmL &8 B EhY554 0 ng.2.0 ng.10.0 ng.50. 0 ng.100 ng,

15.6 MWME
15.6.1 WMEBTEFRMERBHRR X 10,

F 10
R WERUERBR L E MERMERRE
La | 139 Dy 183
Ce | 140 Ho 165
Pr* { 141 Er 166
Nd ! 146 Tm 16§
Sm | 147 Yb 172
Eu 153 Lu 175
Gd 156 Y . 85
Th* 159 ‘ Cs 133
* AEATOYERBANZE.

15.6.2 HaEER OS5 3MEE AT (15. 4.2 H 15, 4.3, 3) SHRERFIFFR 5. DR HITHSE
BB E .

16 SHERMITHE

WA RANER OS5 YN EEES AGTEN ARBERTRE AiTEVHE S S EAaRE
(15, 3 IEWL . ArTiR g (15, 4. 2 #0115, 4. 3. D) Mo W B .
HROHHEHEMB L cENRENIRCD:,
Ee(c—0cy) oV, eV, x107°
w{X) =
meV,

W 100 rreeee e nnsiseenann (3 )

11



GB/T 18115.3—2006

A
AR ARS AR BEERYEC RE S, HHEEAY IR =1,

¢

Cy

HEVBEN RO 4 215 43 DT HENTENRERE, L YR G ZET
(ng/mL);
HEISEMSARR (8 DERTHFRNTENRERE AV AR RFZEH (ng/ml);
V,— Wi (15, 4. 2, 15,4, 3. DB R, 467 N 2T (ml)
Vo iR SR, A Z FH(ml)

m— AR RER, BV AR (D ;

V,— 4 B R, i R ZEF (mL),

17 BEHE

7.1 HfEH#
TEE B PR AR AT P45 i U 3 ) 3o 25 2R A 52 6, 75 LA 45 Hi B S 227 {690 B P 3 8 1 0 3R 5 R
FgEnEEAELEEERO, BEdEEEROBERAEL S A . BEEHROEBR 11 JURRASR

P EEKR .
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ficm HRAYE 7 EHERG/ ik iig=E- % T BEHERGD/%
j 0. 000 25 0,000 1 0,000 2 0.000 1
e T e -
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0. 000 25 0.000 1 0. 000 25 0,000 1
b4 0.002 0 0.000 3 # ik 0.002 0 0. 000 3
0. 020 0. 002 0, 020 0. 002
0. 000 25 0.000 1 0. 000 23 0.000 1
g4 0.004 0 0.0005 HALEE 0.002 0 0.000 3
0.020 9,002 0.020 0. 002
0. 000 25 0.000 1 0. 000 25 0.000 1 b
Al 0,002 0 0. 000 3 (R 0,002 0 0. 000 3
0,020 0.002 0. 026 0.002
0.000 25 0. 000 1 0. 000 25 0,000 1
Ak EL 0.002 0 0.000 5 ! # e 0.002 0 0.000 3
0. 020 0. 002 0. 020 0. 002
0. 000 25 0. 000 1 0.000 2 0,000 1
Al 0.002 0 0. 000 3 E: R AT 0. 002 © 0.000 5
‘r 0, 020 0,002 0. 020 0.002
W EEHERCN2.8XS5SraEHE iR,
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17.2 fiFE
FREZEINMERHEENARTER 12 FHAIDTE.
*® 12
a1y FRAE N [ RFE/Y% iy WA M fRFE/ %
0.000 1~0. 000 2 0,000 1
EiRid: >0.000 2~0, 000 8§ 0,000 2
AL & >0.000 8~-0, 002 0 0.000 4
e >0.002 0~0, 005 0 0.001 0
AL . 000 1~0.000 3 0.000 1 ke =0, 005 0~-0. 010 0,002 0
2&: ¢ >0,000 3~0.001 0 0.000 2 : =>0.010~0.020 0.003
| =0, 001 0~0.003 0 0.0004
aiLdE
>0, 003 0~0. 008 0 0.001 0
kg 0.000 1~0.000 2 0.000 1
>0, 008 0~0, 012 0.001 5
qikE >0, 000 2~0. 000 8§ 0.000 2
>0.012 ~0.020 0.002 #HAbEL
#ib# >0. 000 8~0.002 0 0.000 5
Ry
>0. 002 0~0. 005 0 0.001 2
#Hits .
>0, 005 0~0.010 0 0.002 4
>0, 010 0~0.020 0 0.003 5
I
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