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F—#ARE Mo BB 4800 41. 0% BB 8IA K 15CrMo 4, 45 R R & #1kF Mo i R B 2 S5 i 1%
FTROXEIMHE Mo 3B TR MBS ERENHKN Mo SERATTER, WA Mo ARSI BN
2.0, SHREES MR, #—5HARE AN X HEEDX) B RM AT T I, &R RM A%
F Mo W B BN 7. 3420, 5 RFA LI & BEUK HTE RS WA B Mo S EBEAMF. W EDX E&H
ARER P.S.V.Ni FRETRFAE, XK FITTEHT LML, FEHREERENSTHAR
B0 Mo AT EZEH TERE. BAREBLAX EDX A HERA —EHEW, AR E VKA
BmARRER, AR T BMBECEMMELR, FHE LBORSRE BRI RBEOMTER,
AN EDX TR E S X HEFOLHE XRE#FT T LR ALK ERE, EDX (AT EML T XRF,

RLF XRF AT sHEk TR E A RE™ B A EDX fl SEM A Hr4R4 M ME M A2 R, EDX & F
X Bk B Mo I Si #4750 47,8 P.S.Cu G REE  HEZ TR AN IH R LR TR LVIRFT =4
MTRERTHE A BAUFERSTSREUEFEBNERMTERBETHOTE.
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A s #F 2% Philips 24 Bl 9 XL-30 BT 7 BAE.
3.2 (UBMIEHRY :

X STER BRI LA MR S 1 I AL R 15 kV, R B4R 10 pum, FLEF ] <<30%, 1% BF 6] >100 s, KA
SEC EFREERESTTENMTEE.

X ST MR &4 . B FE 30~67 kV, B3 60~135 mA, Ar-CH, {4 33 mL/min, 5280, 80 .
3.3 BEmaEsE

WSR2 B 0B, %@ 120 BIF. EDX M REMEUT 78 & —F BIER 80
B AR HTRE G B AR B — R R REAN TENERN 15 m, TR 3.5 mA KB
AN, ETEMRHAB AL L 750 kN 8RR AOREER . AT HB, iF [ Bk S SR AL IR B
#HAT T .
4 XBRER

4.1 EDXHIER

4.1.1 BRSWF HE KA SEMMESHEMRERERMTTUR. Bl REERBRERHES A 2
RMABESEREWES, 4R X HLELE B 4L UEBHNRAEERE 1. NEREHTL
FE HATEAAERBOP.S.V.INISRATE MAERMN Mo BN 6. 02%, ERAREMSH Mo S &N

734 %, 5% LS REMTBRARME Mo SBHE. ERREGH Mo S BILEBMARESN Mo 58
BT 1% E,

Fig. 1 SEM morphology of powder sample Fig.2 SEM morphology of pressed pow-
400X der sample 400X

CPS
CPS

Ca o} Cr Ni QL LA G N
090 250 410 570 730 1.00 240 3.80 520 6.60 8.00
E/keV E/keV
Fig.3 Spectra of powder sample Fig. 4 Spectra of pressed powder sample

Table I  Analysis results of ferromolybdenum alloy sample by EDX(wt%)

Sample Al Si P Mo S Ca Ti A% Cr Mn Ni Cu Fe

Powder sample 0.22 2.24 5,10 6.02 2.56 0.64 0.26 1.44 0.74 0.78 5.29 0.90 69.37

Pressed powder sample 0.43 2.47 7.94 7.34 4.73 0.77 0.61 1.90 0.72 1.27 5.87 — 65.24

4.1.2 HREST RA SEM X 4S5 % BHO314-4 MR AL BB HEIT TWE. B 5.8 6 45
ARG AR AR b R BT 4, LS I i EDX 4351 LI 7. 8.
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Fig. 5 SEM morphology of reference ma- Fig. 6 SEM morphology of reference ma-
terials 00X terials pressed powder sample 400X
o 0
1% 7]
5 §
Fe
Fe Fe Fe
si S
T10 270 430 590 7.50 100 240 380 520 660 8.00
E/KeV E/KeV
Fig.7 Spectra of reference material Fig. 8 Spectra of reference material

pressed powder sample

PRYESRERAE B R SIAR 2, EDX AT RFIAR 3. SR X FHEREA L iR NEEE FER
Fe,Si.Mo Z TR MAFAE X 4L, Mo, Si BT 45 R SR MEEAME R RE R AE B AE L, 5 & 1
SMERERETAAHE. HRHEBRAELHN P.S.CuETRHREH,

Table 2 Chemical composition of reference material(wt% )

Element Mo Si P C S Cu
Content 60, 08 0.45 0.023 0. 049 0. 065 0. 191

Table 3  Analysis results of ferromolybdenum alloy reference material by EDX(wt%)

Element Mo Si P C S Cu Fe
Powder sample 59.91 0.47 No found No found No found No found 39.62
Pressed powder sample  60. 01 0. 45 No found No found No found No found 39,54
4.2 XRF 447

F XRF 457 T FEF 48 R K ARBERO RS 5 RILR 4. BB Mo AR R % 7. 17% . 55 EDX
MY RARIL BT RN 55. 100, SRR EEZ 5%, P.S.Cu SRR ERER L, B 5 EH
EBK.

Table 4 Analysis results of ferromolybdenum alloy sample and reference material by XRF(wt%)

Element Mg Al Si P Mo S Ca Ti v Ct Mn Ni 6] Cu  Fe
Sample 0.52 0.48 3.33 7.45 7.17 3.77 0.48 0.17 1,00 0.19 0.18 5.27 6.62% 0.42 58.7
Reference material — 0.23 0.48 0.40 55.1 0.34 0.17 0.09 — 0.04 0.07 0.04 5.38 0.29 351
5 iFig

MELE SR AT LA 2, EDX AT LUXT 48 8 3 &) Mo M8 2007 - #F 44 5F F K B &, EDX £ F XRF,
ALK G E Mo #l Si AT A R A, W P.S.Cu 3. EDX M T E Rt 447 2h 88 N A 5t 48
BPRETRATRATENTRER T HY EVBELEERALEROITERBET BT E.
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FERY ZWEDX MFEENEERL EHXRE-BRAERETED ., Bk, LHRBE
BEBBHYHWR-T , BREAVES, FEERMETIRERETET 1.2%. EDX 5K 68K
ARLZETEAZEZLAHEEMBRH, TUMBE RSB LN X FR EIEABIRAHEFES
3, B0 & SRR, B G s TRER S RS A SRS TERARE, BT X — & i,
EDX i %% F XRF, '

BELFE X HEATHHMFERERZQ~50 um) , ERBAEGNEAWMER  NERENE
HMERBENS SN, BAREOFNESEMEFRRE, SSRE W X 54 %R I 75 8
BIE. REMENSBE X HRERRPOSFER EMsUERESENERT . B4 #R0TERE
MARLREENEZWMER  REMASHERERERE, heBmFis. ERF#ERERE LA
FEESNUE NMBIRZHAERENERNESESNER. Bit, N8 EDX Sirskst. iR &
WHREGBAFARANABEES FHRAFFE LB ET., RN, TURARS®NEKITERER

LR, UETERENER.

6 %it

(DEDX o T K247, L Mo #0 Si i BE4 AR T P.S.Cu I REE.

(2)RFA 750 kN B FE S AR B IRy (LR P DRI AT R TE JF F SEM i & B S RTETE
i, 9] DURAE S H7 45 R B R 1

(3EDX BR AT LU 2 #4885 = 9 Mo i Si s, iR BE S SHER P IO H B SR T R AT BT, B R lk
FHRHTRETRIETRFTFENERITER.
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Study on Determination of Molybdenum in High Impurity
Ferromolybdenum Alloy by EDX

LI Yan"', DONG Xiu-wen', CHENG Xin', YU Zhi-wei’
(1. Liaoning Entry-Exit Inspection and Quarantine Bureau, Dalian ,Liaoning 1160013
2. Dalian Maritime University, Dalian, Liaoning 116026)

Abstract: The energy dispersive x-ray spectroscopy (EDX) was applied to the analysis of ferromolybde-
num alloy with higher impurities contents. The détermined values for Mo and impurities like P, S, V,
Ni and so on were compared with the analysis results obtained with x-ray fluorescence spectroscopy
(XRF). The powder sample of the ferromolybdenum alloy was pressed into thinner disc using the
hydraulic universal testing machine, and the disc sample’s morphology is observed with scanning elec-
tron microscope (SEM). The results shows that the analysis results of element Mo and Si in
molybdenum alloy are satisfied while the analysis results of element P, S, Cu are less satisfied.
Keywords: EDX;Molybdenum alloy; SEM;Pressed powder sample
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