VI PHAN TiCH PAU DO PIEN TU
THIET BI VI PHAN TiCH PAU DO PIEN TU
ELECTRON PROBE MICROANALYSER - EPMA
La k¥ thuit ghi nhan va dinh tinh dinh lugng tia X phat ra tif miu khi
cho chum dién tif tudng tac véi miu
La k¥ thuat dugc sit dung dé phan tich thanh phan hod hoc trong
tirng ving nhé cé kich thuée ¢d 0,1-Imicromet (thanh phan hoa hoc
nay khong dic trung cho toan miu ma chi dic trung cho nhitng ving
nho)
Thudng dugc thi€t k& két hgp véi kinh hién vi dién tif quét SEM chita
cic phé k& tan sic ning lugng EDS (Energy — Dispersive
Spectrometer) va tan sic séng WDS (Wavelength — Dispersive
Spectrometer)
Tia X dic trung cia miu dugc xac dinh buéc séng (WDS) hoic niing
lugng diic trung (EDS) d€ dinh tinh, so sanh cudng d6 ciia bic xa tia X
diic trung véi cudng do ctiia miu chuin cla nguyén té can dinh lugng
d€ phan tich dinh lugng
hc
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CAUTAO VA NGUYEN LY HOAT PONG CUA EPMA
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Gom c6 cac b phan chinh sau day:

e Sing dién tit: ¢6 nhiém vu tao chum dién tif ning lvgng cao. Trong
catode thudng cé6 mot ngudn riéng d€ dot néng mot diy W hoiic
LaB, lam phat xa dién ti. Catode dugc gitt dién thé am tw 5 -
30kV trong khi anode dugc ndi dat. Chum dién td dugc ting toc
giita anode va catode chuyén dong vé phia miu phan tich

e H¢ thong thudu tu: c6 nhiém vu tiéu tu chum dién t¥ dén kich
thuéc ¢6 vai ngan A hoiic nhé hon trén miu. Thudng dung la thau
Kinh tu truong

o Gid d¢ mdu: c6 thé€ dich chuyén ngang, doc hoic 1én xudng theo 3
huéng x, y, z d& chon viung phéin tich. Ngoai miu can phan tich
méiu chuin lam biing nguyén t§ tinh khi€'t ciing dugc gin san trén
gia d€ miu (st dung trong dinh lugng thanh phan hod hoc)

e B¢ phdn quét: diéu khi€n quét chum dién ti trén bé mit miu dé
tao hinh anh ciing nhu chon vung phan tich hoic tinh chinh miii do
¢ trang thai tinh
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e B phdn ghi nhdn — detector: gﬁm detector thu nhin dién to thi
cip that tao hinh anh SEM va detector ghi nhan tia X (EDS hoic
WDC hoiic dong thdi ca hai) phat ra tif miu. Hai hé detector nay
gitip ta dong thoi phan tich thanh phan ho4d hoc va quan sit dugc
viing can phan tich

Cac by phan tren du‘o’c dat trong chan khong cao
PHO KE TAN SAC SONG WDS
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7 KHOANG CACH 2d CUA NHUNG TINH THE PHAN TICH
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e Nguyén Iy hoat dpng: chum tia X phat ra tif mau gom nhiéu buéc séng
dap vao tinh th€ phan tich dugc tin sic thanh nhitng tia thanh phan
theo nguyén Iy nhiéu xa Bragg:

nt = 2d sin ¢

Do tinh thé€ phan tich c6 2d da bié't (hé miit cé 2d di biét dugc chon song
song v6i mat phing tinh th&), nén mdi tia X thanh phan (cé budc séng
khdc nhau s& nhiéu xa véi géc 9 khac nhau) s€ tach biét ra va di vao
detector. Ning lugng mdi tia se dugc ghi nhan va chuyén thanh xung ti
dé cé thé xac dinh buéc séng cia nhitng tia X thanh phan va tién hanh
dinh tinh bing so sianh cdc budc séng nay véi phd chuin cia nhirng
nguyén to tinh khiét (so sanh buéc séng cac vach) va thi€t bi sé chi thi ra
nhitng nguyén to c6 mit trong mau.
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Tao duong quét: cé thé tao dudng quét ndong do bing ciach cho miii
do diing yén va miu chuyén dong theo phuong ngang x, y hoic cho
quét miii do theo mot phuong trén miu ditng yén. Pudng quét cho
mot do thi don gian vé sy khiac nhau cia néng do ciia mdi nguyén to
riéng biét tuong Wng véi nhitng khoang ciach doc theo dudng quét.

PHO KK TAN SAC NANG LUGNG EDS

Nang lu’o’ng cua cac tia X phat xa ra ti miu du’o’c Xac dlnh tu’ dO tinh

P , . E = he = A= he N N < e n
ra dugc budc song tia X theo 7 = thanh phan va tién
hanh dinh tinh cdc nguyén té cé mit trong miu theo buée séng tinh
dugc nay
EDS c6 thé thu nhan va phan tich dong thdi cung mét lic nhiéu buéc
song
Detector la moét ban dian Si(Li), photon tia X dap vao detector lam
xuit hién dién tif quang bat ra khéi nguyén tif. Qua trinh ién hod nay
lam xuét hién cip dién t#-16 n va niing lugng E cia tia X dugdc xdc
dinh biéing cong thiic
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E, 12 niing lugng can thi€t tao cip dién ti-16 trong cd 3,8 eV doi véi
detector Si. Cac cip dién ti 16 trong chay vé cac dién cuc va chuyén
thanh xung dién 4p. So' liéu duge xit Iy dé tao thanh cic phan bd bién
do xung ti 1& v6i niing lugng. Pho cé dang sau:
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CHUAN BI MAU
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e Chuin bi miu theo phuong thitc soi kim tuong dugc 4p dung ca cho
méiu phan tich vd miu chudn: miu phai phiing, béng. B& mit miu
phai that sach

e DJi v6i miu c6 tinh din dién, nhiét kém phai dugc phu mot 16p din
moéng. Thudng phit Cu, Au, Al, Pt véi chiéu day ¢& 10-20nm

PHAN TICH PINH TINH VA PINH LUGNG BANG EDS VA WDS
TRONG EPMA
PHAN TICH PINH TiNH
Pinh tinh dugc thuc hién bing so sach cic budc séng ciia tia X phat ra
ti miu véi cdc bude séng biic xa diic trung cia nhitng nguyén to tinh
khiét trong ngian hang dif li¢u va cho ra két qua nhitng nguyén té ton
tai trong mau
PHAN TICH PINH LUGNG

e Trong phan tich dinh lugng (xdc dinh ham lugng theo khdi lugng cic
nguyén té c6 trong miu) cudng do tia X do dugc phii chuyén doi
thanh phan trim ham lugng

e D& phan tich dinh Iugng ngudi phan tich sit dung miu chudn véi ham
lugng nguyén té can dinh lugng da biét hoic sit dung miu nguyén to
tinh khi€t cia nguyén té do

e Tiso cudng do tia X dic trung I, phit ra tif nguyén t6 A va cudng do
tia X dic trung I°, phdt ra tif nguyén té A ciia miu chuén bing:

| C
A= (ZAF ) —2

S S

I C
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C4 va C°, tuong ng 12 ham lugng nguyén té6 A trong miu phan tich
va miu chudn (n€u miu chuin la nguyén t§ tinh khiét C*,=1)

ZAF - thira so hiéu chinh sy phu thudc vao diéu kién thuc nghiém
(hiéu chinh nguyén ti s6, hap thu va huynh quang) va dugc xac dinh
biéing nhitng phan mém chuyén dung.
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