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ta{ANANG TACH VACH CHi odxc vT
KHI NANG CAO DO PHAN LY

cuA vrAv QUA{G PHd CACH TU DFS 8-3

r. uo oAu
De x6c dinh hdm tuong d6ng vi chi vd ty sd

ddng vi ciia n6 trong mAu dia chdt nguoi ta sri
dung nhidu phuong ph6p, nhu phAn tich tr€n c6c
m6y ph6 c6 d6 phAn gidi cao, khdi phfi ki ptasma
- khoipheiICP-MS.

Trong bdi b6o ndy trinh bdy mOt phuong ph6p
x6c dinh ddng vi dua vio phd nguyOn tri, dd tt do
nghiOn criu vd tutii trong c6c mAu dia chdt.

rr. cO sO r_f mrndr
Vd co bdn phAn tich phei ddng vi theo phci

nguycn tu c6 cing nguyOn t6c vdi phAn rich phd
c6c nguy€n td thOng rhudng, nghia li ddu tim c6ch
x6c dinh ty sei hai vach phei vi cAc him luong cua
chi-rng. Trong phfi ddng vi m6i ddng vi trong mOr
nguyen tfi cho tru6c c6 thdnh phdn phei ni.m rrong
cdu tric vach phei nguy€n tu ctia nguyOn tO d6, vi
vAy hdm luong ddng vi s6 tlng khi cuong d6 vach
tang. KhirphAn tich dinh rinh ra c6 rhd bidr ddng vi
niy hay d6ng vi kh6c ciia nguy€n 16 c6 mf,r rrong
thinh phdn cLia cdu rrric vach phri hay khOng. Tuy

mdi 1p dung du-o. c de nghiOn cfiu vdn dd ndy.

1. Ddc didm cia ph6p ph6n tich phti di'ng vi

a) Su phq thuOc ciia ty sd cuong d6 vach d6ng
vi vdo ty ndng d6 ddng vr.

Di6u co biin cria c6c ph6p phAn rich ptrri ainn
luong cria mot nguycn to bdt ki ld rim du_o. c s{ phq
thuOc gifa cuong d0 vach phAn tich vi vach so
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s6nh vdi .him luong cria c6c nguyOn tO d6. Dung
mAu chuan so s6nh, dung dudng cong phAn tich tu
d6 tim duoc him luong nguy€n td chua bidt. Trong
phAn tich phri ddng vi ty s6 cudng d0 cua hai d6ng
vi hay thinh phAn d6ng vi v6i hdm luong ddng vi
trong mAu, r,d mat l! thuyet khi khOng x6r dOh hiOn
tuong tu hdp thu, vd o trang thli cAn bing nhiOt
dOng ta co bidu thric :

ltl lz - atCr/azCz

6 day : Ir , 12 le cuong d0 hai vach ddng vi, C;, C2
ld him luong nguyOn tO, cx1, a2 lA cAc h0 sO dac
trung cho tinh chdr cria mAu nhu toc do bay hoi,
khi nang khuOch t6n nguyOn tLi trong vung ph6ng
dien, qu[ trinh t6i hop hay nang luong phAn ly cuii
c5.c nguy0n tri. Vi rhd m6i nguyOn rO c6 m0t hO sd
a kh6c nhau. Song didud6 chi ding vdi c6c nguyOn
td nhe nhu H, He, Li,... DOi v6i c6c nguy€n rfi ning
tinh chdt vat t!'cria d6ng vi thuc td ld nhu nhau (ning
luong phAn ly, nhi€t d6 bay hoi...) khi d6 ta c6 :

Itllz = CtlCz

Vi vAy trong trudng hop clc nguyOn tO nang v)
trung binh khi kh6ng c6 ru hdp rhu ty sci cuong d6
vach vi ndng d0 cria ching c6 mdi quan hO kh6
don giin. Dd thi cria bidu thuc

lgltllz = lgCrlCz

ld duong thing di qua geic ba dO, vii rao g6c 45.
vd C; = Cz = 50o/o

I,' 100

l.* I'
I2

tri d6 ta thay, chi cdn do duoc ty sei cudng d6 vach
ta c6 thd tinh duoc ndng d0 ddng vi trong mAu
khOng cAn ding etalon.
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b) Su rinh huong cua ph6ng

Su rinh hudng ciia phOng lOn vach phd thd hicn
b6i bicu thric :

. I,+td "( . C,)
lc --I = ll lS-l- Ir+1, "l-Cr/

Cho thdy khi phong 6 hai vach nhu nhau s€

kh6ng rinh hudng dOn phAn tich ddng vi.

II. THUC NGHIEM

1. Ndng suQl phdn Iy crta miy quang phd cich
tt] DFS-8-3

Khi so s6nh uu nhuoc didm ciia cic yeu tri t6n

s6c kh6c nhau cho phan tich quang ph6, mOt ddc

trung cd bin thuong drr-o. c chri !' dOn ln nf,ng su{t
phan gi6i, d0 truydn qua ciia phei vd khoring phei tu
do. Didu niy rdt quan trong cho vicc lua chon thict
bi vA bd tri thi nghiem cho phi hoo.

Nang sudt phan giii phei cria cic m6y quang

phd thudng sri dung cic y€u td t6n sic dua trOn

hiOu irng quang hoc nhu t6n s5c qua lang kinh,
nhicu xa, giao thoa. Ncl goi As, ld sai lOch qudng

duong cqc dai gifa c6c bu6c s6ng giao thoa ciia
thi6t bi, tric ld gifa c6c chum tu vach ddu vi vach

cudi ciia cdch tii'hoac ld gifa chum truc tic'p ve

chim phiin xa lAn thri m trong giao thoa kd Fabry-

Perot, hai budc s6ng 1.1 vd ).2 = lr+Al" c6 the cdn

phan biOt duoc neu As. thoi mdn di6u ki€n :

As' = P1' - (m+l) i'r (l)

Su khllc nhau ciia hai bu6c s6ng it nha't bang

don vi. Trong trudng hqp niy, cuc dai giao thoa
cria 1,1 tring vdi cuc tidu dAu tion cria L2. Ti
phuong trinh tr€n chfing ta thu duoc gidi han dudi
cho ndng suat phan giii.

ALl}. = AS-/1.

D6 li gioi han nang sudt phAn girii ctia c6ch tri
tai bu6c s6ng l. theo I!' thuy€l.

Thuc te ddi vdi mOt mdy quang phti, ndng sudt

phan girii cdn bi han chO do nhi€u xa Fraunhofer
qua 16. Do sai l€ch trOn mdt phang ra Ax2 li :

Lx2 = fz()tla) (3)

Trong d6 a li dudng kinh 16 (doi vdi h0 chiOu

s6ng ba thdu kinh d6 ld thdu kinh trung gian), f2 ld
ti€u cu cria tha'u kinh sau 16.

Cho khe vio c6 d0 r6ng b, khod'ng phAn t6ch

Ax2 gifa hai dinh cuong d0 ciia vach I(),1) vd I(),2)
phiii thoii min

Lx2 = frn*b+ @)aIt

f2 vd f1 tuong itng ld ti0u cu cria thdu kinh tru6c v)
sau phdn tu tan sic, )r= (),r+)"2)2.

Dd thori mdn ti€u chudn Rayleigh vdi Ax2 =
f2(de/dl) ta c6 khoing phan girii phd nh6 nhdt ld :

( .a a\( ae\-lL)">1- +- ll - | (5)
Ia f,)\dA)

Trong d6 (de/dl) li su thay ddi g6c l6ch theo

bu6c s6ng. Doi vdi m6i bu6c s6ng phAn tich d0
md khe vio c6 m6t gi6 tri cuc tidu duoc tinh theo
cOng thric b-in> 2Lf la. Cuong d0 vach ph6 ra thay

drii tuydn tinh theo dO rOng khe.

Doi voi h€ m6y quang phti c6ch tii DFS-8-3
(cdu tao nhu hinh 1) c6 c6ch tt 1800 vach/mm,
bu6c s6ng phan tich l. = 450040, dtr/dx = 2A"lmm,
dO r6ng khe 0,025 mm, thdu kinh gifa c6 duong
kinh l0 mm. f' = 320 mm.

Hinh L So dd cdu tao hO quang hoc ciia m6y quang
phd cAch tu DFS-8-3

1. thdu kinh trung gian, 2. th{u kinh trrr6c khe,
3. khe vdo, 4. guong ph[ng, 5. guong cdu R =

2648,5 mm, 6. c6ch tu nhi6u xa 1800 vach/mm,
7. mat phAng ra

Kei hqp cdc didu kicn (2) vd (5) vdi dQ rQng

khe vio la 0,025 mm ta tinh duoc gi6 tri neng sudt

phan ly li thuydr la 0,078 A". (vdi do rong khe cuc
tidu ld 0,018 mm tuong ring ld 0,056A').
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Ddi v6i hai vach chi d6ne vi Pb2s vi Pb208

c6ch nhau mor khoeng 0,03A0i51 ttri t<trong ttrd su
dung dd x6c dinh hai vach ndy. NOu ta sri dung khe
c6 do rong nho hon c6 thd tang nang sudt phan ly
nhrrng cudng do ra sE r{t y€u.

2. Xdy dmg h€ quang bd trq nilng cao ndng
sudl phAn ly crta miy

D<!f c6 ttrd tdch duoc hai vach chi Pb20av) Pb2ra

cdn phdi tdng ndng sudt phan ly cria h0 len it nhdt
ld 2 ldn n[a. Dd nhim muc dich ndy, c6 thd su

dung mOt h€ quang hoc ngodi tren cd sii giao thoa
kd Fabry-Perot hof,c mot m6y quang phci kh6c c6
ning sudt phAn ly cao hon. O day, MO hinh duoc
gidi thicu ld su dung mot giao thoa k€ (hinh 2).

Hinh 2. So d6 bd tri thi nghiOm v6i hO quang bd tro
l. thdu kinh trung gian, 2. th{u kinh trudc khe,

3. khe vdo. 4,7. gtong phang. 5. guong cAu R =
2648,5 mm, 6. c6ch tt? nhiOu xa 1800 vach/mm,

8. khe ra,9. chudn truc, 10. giao thoa kq I L mdn ghi

Hai vach chi d6ng vi c6 bu6c s6ng c6ch nhau
la 0,034' tric ld c6ch nhau 0,010 mm trOn mdt
phing ra cria m6y quang phd. MOt khe ra 8 duo. c

bo tri tai mat phing ra dd chon loc budc s6ng

mudn phan tich. Vach phei ra duoc chudn truc lai
vd cho qua giao thoa kd 10, rinh phri duo. c quan s6t

tr€n mdn 11. Khi lua chon khdL nang phAn ly cria
giao thoa ke thich hqp c6 thd x6c dinh duoc don
vach ciia Pb2"a vi Pb2ra.
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D0 phAn girii phii v/Av hodc l,iAl" cria mOt giao
thoa kd duoc x6c dinh bang khoiing phd tu do 6v
vd d0 phdm chdt cria giao thoa kc F* [1]. Trong do

,E,'-c=---g (6)As 2cr

c li vAn tdc 6nh s6ng trong chAn kh6ng, n ld chiOi
suat, cr ld g6c t6i

F* =,,JR (1)
l-R

R le do phein xa ciia giao thoa kd.

TD cdc thOng sd phd tai ving phAn tich (budc
s6ng crla Pb2M : 4416, 1864," vd cria Pb''o :

4416,789A", dQ rQng ciia vach - 0.01A' t5l) Ndu
nhu ta sii dung giao thoa kO c6 do phAn giiii sau c6

thd phAn ly duo. c hai vach phii d6 (Al. = 0,03'{") :

' = tr -441'6 =138666Lv M, 0,003

do d6 : Av = 0,5 GHz

Giao thoa k€ cAn chon c6c thong s0 : R = 0,69
tai bu6c s6ng 450 nm (F* = 20), d = I cm, n = 1,5

(chidt sua't ciia thuy tinh quang hoc holc thach anh).

Khod'ng phd trr do 6v sE beng 1,39 GHz (Av >
6vlFx = 9,67;.

Giao thoa kd Fabry-Perot IT-51-30 (USSR) bd

mat phtin xa Ag c6 he so phrin xa khoang 7O a/o

trong ving phei tir ngoai gAn vi nhin thdy, krhoring

c6ch d : 0,5 cm, I cm, 2 cm dri khri nang dd thu

duoc nhtng k€l quri ndy

Tu nhfing kdt quri ghi nhAn duoc vd cudng dO

c6 thd tinh duo. c ti lc phdn trim kh6i luong giiia
hai ddng vi ndy.

3. DA^ng vi chi lrong qu{ng PbS

Dd bei sung trong c1c tinh to6n l!' thuyOi chtng
tOi do mOt miu qudng PbS beng phuong ph6p kich
hoat y .Trong drii phd nang luong quang PbS ching
toi thdy xudt hion ddng vi Pb2& vi Pb?ra xudt hien
trong phd y c6 dinh 351,9 kev. Hai ddng vi ndy c6

ngudn gOc tir ho uran phAn 16. Phuong ph6p kich
hoat c6 th€! cho ta su c6 mdt ciia c6c ddng vi chi
PbS,tuy nhien c6c d6ng vi Pb206, Pb207 Pb208 chua
ghi duoc do phuong ticn k! thuat. Ricng Pb2'a ty

sd ddng vi ld rat nh6.



xEr luAN
Do dic tinh cila phen dch phei d6ng vi li dua

tr€n nguy€n t6c ciia phAn tich phti th6ng thuong
vdi cdc dac didm ri0ng cria n6 nOn trong thuc

nghiem dd do duoc phri ddng vi chtng tOi dd su

dung mOt h0 quang bd tro ldm tang khri nang phAn

ly cua m6y phd c6ch tti DF$8-3. Tinh to6n lj,
thuyct dd ch(rng t6 khii n[ng phan ly ciia m6y vdi
hc bii tro dd vtlot qu6 khoiing c6ch ciia 2 vach

d6ng vi chi. Chudn bi mOt mAu qulng chi PbS tu
nhiOn qua phAn tich bang phuong ph6p kich hoat y

x6c dinh cdc ddng vi c6 mdt trong mdu dd ldm co
s6 so s6nh vdi tinh toilnly thuyOi.

Do chua c6 didu kien dd x6t hdt c6c hi€u fng
vat l!' xdy ra khi giim d0 rOng khe vdo vd su mat

m6t nang luong do hi€n tuong nhi6u xa, trong cdc

thi nghiOm sau ndy chfng tOi sE nghiOn cuu ti6p vd

sO do c6c m5u dia chdt ding trong nghiOn cftu turii
tuyOt dOi su dung tr€n h€ quang hoc bd tro.
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SUMMARY

Detection capability of isotope PbS lead by improving
resoled power of grating spectiograph DFS-8-3

The analyze of isotopic element is important in
geologycal studying. In this paper author presented
the theory and demonstration model to improve the
capability of monochromater DFS-8 by using
suplement optical device.

Ngdy nhdnbdi : 5-10-2001

Vi€n Dia chd't,
Vi€nVdt ly

(Trung fim KmN&CNQG)
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