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Nguyén ly va cong nghé phan tich thanh phan kim loai
bang tia quang pho phat xa hé quang

Page | 1 Quang phé phét xa hd quang (OES — Optlcal Emission Spectrometry) la mot trong nhitng ky thuat
phan tich quang pho dugc U'ng dung rong rai trong viéc phan tich xac dinh thanh phan hda hoc cac
nguyén t& trong mau kim loai nhu thép, gang, nhdm, dong, chi, kém, titan... nham cho két qua phan
tich nhanh chong va chinh xac.

Lich sir phucong phap phan tich thanh phan héa hoc kim loai

Trudc kia viéc phan tich thanh phan cac nguyén té trong hgp kim théng thudng dua vao phan (ng
héa hoc cua cac nguyén t6 bang phuong phap phan tich héa uét. Quy trinh nay bat dau tir khau cat
nhd cdc mau phéan tich, hoa tan vao dung dich va do d6 chuén dién thé dung dich dé xac dinh su’ c6
mat va danh gia dinh lugng cac nguyén t6 c6 mat trong hgp kim. Day la mét qua trinh tuong déi phirc
tap, va mat nhiéu thdi gian bdi moi [an phan tich chi cho két qua cla mét nguyén t6, mudn xac dinh
dugc nhiéu nguyén t6 phai lam nhiéu phép phan tich. Tuy nhién, mét s6 nguyén t& khdng thé xac
dinh dugdc theo phudng phap trén béi tinh phirc tap cua phép do. Phuong phap phan tich hda nay rat
phu c6 do chinh xac bi anh hudng bdi nhiéu yéu té nhu:

- D3 chinh xac clia viéc can xac dinh khéi lugng mau
= DO tinh khiét va tap chat lan trong cac dung dich pha ché (nudc, axit...)
= Thao tac van hanh cta ngudi phan tich

Su ra ddi cia may phan tich NHANH thanh phan kim loai bang quang phé phat xa:

Thong thudng, trong cac cd sd, nha may san xuat kim loai, luyén kim chi can danh gia dinh lugng mot
s6 nguyén t6 cd ban nhu C, S, P, Si, Mn, Ni, Cr trén cac nén Fe, Cu, Al va dbi v8i cac nha may san
xudt nay thi yéu cau quan trong dé 1a phai phan tich cho két qua nhanh dé€ phan loai thép, hap kim,
nhén dang (xac dinh loai) vat liéu hodc dé diéu chinh ham Iugng nguyén t8 cho mé duc, luyén... Do
do, thdi gian phén tich cang nhanh cang tét va tat nhién 13 khéng thé dung phuong phap phan tich
hoa hoc.

Vao nhitng nam 1960 cua thé ky XX thiét bi phan tich nhanh thanh phan kim loai dau tién da dudc ra
ddi véi kich thudc cong kénh va cau truc phurc tap.

Ngay nay, nhd su’ phat trién ctia khoa hoc ky thuét ddc biét Ia trong linh vuc dién ti, tin hoc hang loat
cac thiét bi méi da dudc san xuat vdi viéc nang cao vé cong nghé, nho gon vé kich thudc va do chinh
Xac cao. Tuy nhién vé nguyén ly cd ban cla thiét bi thi hau nhu dugc gilt nguyén, da phan cac thiét bi
phéan tich thanh phan kim loai dua vao nguyén tac quang phé phat xa.

|Nguy§n Minh Tuan I Phong Kinh Doanh Thiét bi QCI e-mail: tuan@atti.vn | Phone: 0988 736 838

QVén phong: S6 23 16 13B khu d& thi m@i Trung Yén, phd Trung Hoa, Quan Cau Gidy, Ha Noi

QPh(‘)ng thi nghiém co tinh ( 1ISO/IEC-17025:2005 ) : S6 166, Tuu Liét,Tam Hiép, Thanh Tri, Ha N&i


http://atti.vn/
mailto:contact@atti.vn?subject=Tôi%20muốn%20quan%20tâm%20tới%20sản%20phẩm%20....

g /\Tr . CONG TY CO PHAN ATT CONG NGHIEP
O @ lndustnal Web: atti.vn | E-mail: contact@atti.vn

Technologies Initiation Tel: 04.3.7832.028 | Fax: 04.3.7832.032

Hién nay cadc mdy phan tich thanh phan hod hoc cua kim loai theo nguyén ly quang phé phat xa dudc
st dung rdng rai trén toan thé gidi cling nhu' @ mot s6 nha may va phong thi nghiém & Viét Nam nhd
uu diém thiét k€ nho gon, dé st dung, phan tich nhanh va do chinh xac cao.

page | 2 Nguyén ly hoat déng ciia may quang phd phat xa hé quang phan tich thanh phan kim loai

M&u kim loai can phan tich dugc g4 kep vao mdy nhu 1d mot dién cuc. Pién cuc con lai goi 1a ddu ban
ho quang dugc dat trong méy trong bu‘6ng dién cuc nho. Budng dién cuc dudc nap day khi argon (khi
trd) d€ dam bao khdéng ¢ qua trinh 6 xi hda xay ra trong khi bén hd quang. May tao ra _xung dién ho
quan gilra hai dién cuc va tao ra nguon ho quang. Ngubn ho quang nay ban pha vao mau kim loai va
mau kim loai nay phan ra thanh nguyén tir va cac ion. Cac nguyén tr va ion cua nguyén t6 nhan nang
lugng va phat ra bldc xa ddc trung cho tirng nguyén t6. Vi cd nhiéu nguyén t6 trong hgp chat cung
phat quang phd nén anh séng thu dugc 18 mdt tdp hop nhiéu dnh sang don sic va giéng nhu anh
sang trang. Toan bd anh sang dugc hé truyén qua hé thdng quang hoc va quang pho k€& clia may
phan tich. Moi nguyén t6 dudgc kich thich sé phat ra anh sang ddc trung bang mét (trlr mot s6 nguyén
t6 c6 2) tan s6 riéng bi€t, moi anh sang ddchj trung cia mot nguyén t6 c6 budc song (tan sd) ddc
trung. Mau dugc bdn pha cé rat nhiéu nguyén t6 nén td hgp cac tai don sdc clia cac nguyén t6 tron
lan vao nhau thanh chim &nh sédng gan nhu trdng. Bang phuong phap phén tich phé tan s& dé tach
cac tia daon sdc ta sé biét dudc su c6 mat cla nguyén té (dua vao budc song) va ham lugng cua
nguyén t6 do (dua vao cudng d6 sang cua anh sang dac trung dd, hay con goi la bén do cla tan sd
anh sang do).

Hinh 1: SG d6 nguyén ly mdy phan tich quang phé phat xa hd quang

Cac bd phan cia mdt may phan tich quang phd phat xa hé quang
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Nguon phat ho quang: cé nhiém vu kich thich nguon ho quang dé ban pha mau kim loai dé
mau phat ra cac tia anh sang dan sac dac tru’ng cho cac nguyén to.

= Budng bin hd quang: Ia ndi mau dugc ga vao dé bén pha budng ban ho quang dudc théi khi
trg (thudng 1a Argon) dé€ loai bd hét khdng khi, nhét 1a Oxy tranh mau bi 6xy hda trong qua
tinh ban pha, déng thdi gilp anh sang quang pho truyén di trong moi trudng khi trg cling tot
hon, nham giam suy hao anh sang trén dudng truyén.

= Cach ti: chum anh sdng quan phd phat ra dudc di qua clra s quan va qua khe hep tao
thanh chum sang song song dén cach tir. Cach tur la mot guang phéng c6 khéc cac vach song
song trén dé véi mat dé dén hang ngan vach/mm. Chum sang trang dén cach t&r sé dugc
nhiéu xa phan tan thanh cac tia don sac léch hu’dng nhau theo chiéu tir anh sang cuc tim dén
tim, cham, lam, vang, dé... nhu 7 sac cau vong cach tir co do phan dai (mat dé vach/mm)
cang cao thi cac tia don séc s& dudc tach ra cang rd nét han, gilp tranh nhiéu chdng quang
phé.

= Gudng chuén truc 13 bd phan tao ra chUm tia sang song song. Anh sang blic xa phét ra tir
cac nguyén t& di qua hé théng quang hoc dén gudng chudn truc. Guong chudn truc nay sé
bién d6i chum tia t&i phan ky thanh chum tia song song dé dua sang cach t.

»  Cam bién thu anh sang (Detector) cé nhiém vu thu nhdn anh sang tirng tia don sac ddc trung
cho cac nguyén t& va bién déi tin hiéu anh sang thanh cac tin hiéu dién dé& phuc vu cho viéc
hién thi k&t qua phén tich. Cé 3 loai detector, d6 la: CCD, 6ng nhan quang PMT va kénh nhén
quang CPM vdi d6 nhay va d6 khuéch dai khac nhau.

= Toan b0 cac bd phan trén dugc dat trong budng kin goi la budng quang hoc. Do anh sang
quang phd suy hao manh trong méi trudng khodng khi, déc biét 1a anh sdng cuc tim. Do véy,
budng quang hoc dugc dién day khi trgd (Argon) hodc bdm hat chan khong, tuy vao loai may
va tuy nha san xuat may.

= Mach ghép ndi dién tir: Tin hiéu anh sang tir Detector dudc bién dbi than tin hiéu dién, mach

dién t truyén tin hiéu do vé méy tinh va bang ph‘ém mém phén tich quang phé s& xay dung

cac dudng chuén cua tu’ng nguyen to. Du’dng chudn dugc xdy dung dua trén viéc phan tich
mot tap hdp rat nhiéu cdc mau chudn cé ham Ierng khac nhau.
M3y tinh va thiét bi ngoai vi d€ diéu khién, hién thi k&t qua phan tich
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Page | 4 Calculated on - 10/27/2011 11:35:46 AM Polynominal cocfTicis nts Prespack - 105,300, 10

Methodname : Fel20 a0 = <3.02¢-002 BEC= 3080 Measure : 8s,300,1

Referencechannc! © Fe2730a al = 3.65¢007 LOD= 103 Timing : 2ps / 200ps

Matrixcorrection : switched on a2 = 448014 R= 0999341  Shutter: fix

Calibrationrange - min= 0.002000 % max.= 1,500000 % a3 = 5.80e-021 SSE= 0021960  Focus/Grating : 400/ 1500
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Hinh 2.1: Budng chudn nguyén t& Crém
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= - Mn2933a

= Channeldata 02656 Q4UV_B

Page | 5 Calculated on : 10/27/2011 11:36:49 AM Polynominal coefficia nts Prespark : 10,300, 10
Methodname : Fel20 al = -2.77e-002 BEC= 2773 Mcasure : 85,3001

Referencechannel ¢ Fe2730a al = 4.1%-007 LOD= 92 Timing : 2us / 200ps

Matrixcorrection - switched on a2= 8850015 R= 0.999854 Shutter : fix

Calibrationmange : min~ 0000500 % max.~ 2.000000 % a3 = 1.75¢-021 SSE= 0011142 Focus / Grating = 400/ 1500
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Hinh 2.2: Pudng chudn nguyén t& Mang gan
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Caleulated on : 1072772011 11:48:50 AM Polynominal cocfficia nts Prespark : 108,300, 10
Methodname : Fel60 a0 = -8.18¢-002 BEC= 8§79.6 Measure : 85,300, 1
Referencechannel : Fe2730a al = 6.79%-007 LOD= 293 Timing : 2us / 200ps
Matrixcormection : switched on a2= 226e013 R= 0999374 Shutter : fix
Calibrationrange : min.= 0.700000 % max.= 3,000000 % a3 = 6.59¢-021 SSE= 0.030532 Focus / Grating : 400/ 1500
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Hin 2.3: Dudng chudn nguyén t& Niken

Cac cong nghé dau do Detector cua rmay quang phd phat xa hd quang

Hau hét cdc may quang phd phat xa phéan tich hgp kim déu dua trén nguyén Iy hoat déng trén nhung
cdng nghé ché tao khac nhau. Su khac nhau chi yéu & dau do (Detector) thu quang phd. Hién nay
trén thé gidi dang sir dung 3 loai dau thu (Detector) sau dé€ san xuit mdy quang phé phan tich thanh

phan kim loai:

Coéng nghé dau do CCD (Charge — coupled device):

CCD dudc sir dung phd bién trong cac thiét bi quang hoc nhu may anh, may quay phim...
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Hinh anh mot chip CCD

Cac mdy quang phé truyén thdng thudng Ung dung cdng nghé cam bién anh séng CCD cho dau
do. Céc diét quang bién ndng lugng anh sang thanh tin hiéu dién. Dién ap nay dudc sir dung dé nap
dién cho cac tu dién. Sau mét khodng thdi gian nap thi tat cd cdc chuyén mach dong lai va truyén
mUrc nang lugng nap sang thanh ghi. Sau khi thoi gian truyén két thic, cac chuyén mach md ra va tu
dién lai dugc nap lai. DI liéu tir thanh ghi dugc chuyén sang bd chuyén déi A/D va sau dé dua vao
may vi tinh PC d& xur ly.

CCD-Chip
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Nguyén ly hoat dong cua CCD
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Theo cdng nghé nay, toan bd &nh sang dugc CCD thu vé dudi dang anh sang trdng (hon hop cua
nhiéu quang ph&) va phdn mém phan tich phé xac dinh budc sdng va dd I6n cla cac vach quang phd
tlr d6 xac dinh dudc nguyén t6 va ham lugng cla ching trong hdp kim. Do vdy, may quang phé theo
cdng nghé CCD c¢d céc dic diém sau:

DO nhay trung binh: phat hién cac nguyén té tur ppm trd Ién, khong phat hién dudc cac
nguyén té c6 ham lugng thap cd ppm trong mot s6 ’ng dung dac biét doi héi d6 nhay phat
hién rat cao.

«  Dai quang ph&: CCD phét hién dudc hdu hét cac buGc song anh sang c6 dai budc song tu
140-800nm, mot s6 nguyén té cod budc song VUV nhu Oxy, Nitg, Hydré sé khong phat hién
dugc.

« D chinh xac xac bi anh hudng bdi nhiét dd va dd am méi trudng

= DO chinh xac 13p lai & mic trung binh kha

= Mlc dd phd bién cao, gid thanh & muc thap hon so véi cac cdng nghé khac

= Mdt CCD c6 thé thu dugc motj dai budc song lién tuc (thudng st dung 16 CCD dé thu dai
phd tir 140-800nm)

= C6 thé nang cap kha ndng phéan tihs thém nguyén t&, thém nén ma khdng can 13p dt thém
CCD

Tuy nhién, may quang phé cdng nghé CCD lai c6 kich thudc nhd gon, ('ng dung dudc trén nhiéu nén
kim loai, thi€t ké co dong va dac biét la gia thanh thap nén rat phu hgp cho viéc phan tich nhanh &
hién trudng cling nhu' cdng tac phan loai san phdm va nhén dang méac hop kim.

=  Cong nghé éng nhan quang PMT (Photomultiplier tube)

Nham dap ('ng yéu cau phan tich ctia cdc phong thi nghiém va khdc phuc nhude diém clia may quang
phd cdng nghé CCD, nhitng ndm gan day cac hdng ché tao da phat tién cong nghé ng nhan quang
dién tir (hay con goi la cong nghé PMT) ('ng dung cho cac phong thi nghiém yéu cau két qua phan
tich dat do chinh xac va d6 nhay cao.

Incoming Photomultiplier Tube

Photon’\  window
cme / (‘ D?nodu “

i

Focusi
Eloctro?t"

Figure 1

Power Supply

Nguyen ly 6ng nhan quang

|Nguy§n Minh Tuan I Phong Kinh Doanh Thiét bi QCI e-mail: tuan@atti.vn | Phone: 0988 736 838

QVén phong: S6 23 16 13B khu d& thi m@i Trung Yén, phd Trung Hoa, Quan Cau Gidy, Ha Noi

QPhbng thi nghiém co tinh ( 1ISO/IEC-17025:2005 ) : S6 166, Tuu Liét,Tam Hiép, Thanh Tri, Ha N&i


http://atti.vn/
mailto:contact@atti.vn?subject=Tôi%20muốn%20quan%20tâm%20tới%20sản%20phẩm%20....
http://atti.vn/

g /\Tr . CONG TY CO PHAN ATT CONG NGHIEP
O @ lndustnal Web: atti.vn | E-mail: contact@atti.vn

Technologies Initiation Tel: 04.3.7832.028 | Fax: 04.3.7832.032

Cau tao va nguyén ly hoat dong cia PMT nhu hinh. Catét quang thu nhan anh sang va giai phong ra
cac dién tu (electron). Cac dién ti nay dudgc tdng téc va di chuyén tdi cac dién cuc trung gian. Tai cac
dién cuc trung gian nay, cac dién t va cham véi bé mat dién cuc va lam giai phdng thém cac dién tur.
Qua trinh c ti€p tuc dbi vdi tat ca cac dién cuc khac va két qua la tai anot sé thu dudc rat nhiéu cac
dién tr. Do do tir mot tin hiéu rat nhd ban dau ta cd thé thu dugc mot tin hiéu 16n & catdt v6i hé s6
Page | 9 A L LR A s
nhan co thé Ién t&i 106.

Uu diém cua cdng nghé PMT la dong t&i nho (dong dién sinh ra do nhiét do khi khéng cé &nh séang
chiéu vao cat6t), dai quang phé réng (tir budc sdng cuc tim tdi budc séng hdng ngoai), dd nhay cao.

Nhugc diém cta cdng nghé PMT 13 mdi 8ng PMT chi thu dudc quang phd ctia mot budc séng don séc,
do d6 ma cac may quang phd phan tich hgp kim st dung cdng nghé PMT phai st dung nhiéu phan tor
PMT do dd cé kich thudc I6n va gia thanh cao.

«  COng nghé kénh nhan quang CPM (Channel Photomultiplier)

V& nguyén ly hoat dong thi cong nghé CPM (Channel Photomutipler) tudng tu' nhu PMT. Cat6t thu
nhan anh sang va gidi phong ra cac dién tir. Cac dién t dugc dua vao moét kénh ban dan hep va
cong. Moi khi cac dién tr va cham vao thanh bén trong clia kénh dan sé giai phdng thém cac dién tur.
Do d4 tir mdt tin hiéu rat nhd ban dau ta cd thé thu dugc mét tin hiéu 16n & catdt véi hé s& nhan ¢
thé 1én tdi 108.

Uu diém clta cdng nghé CPM la dong t6i nho (dong dién sinh ra do nhiét do khi khdng c6 dnh sang
chiéu vao catdt), dai quang phé réng, do nhay cao (cao nhat trong 3 cdng nghé), kich thudc nhd hon
PMT.

Cling nhu cdng nghé PMT, nhugc diém ctia cdng nghé CPM 13 mdi 6ng CPM chi thu dugc quang phd
clia mdt budc sdng don sac, do d6 ma cac mdy quang phd phén tich hap kim s dung cdng nghé CPM
phai s dung nhiéu phan tir CPM do dd cé kich thudc I6n va gia thanh cao.
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