TAP CHi KHOA HQC PHQG HN, KHTN, t.XI, n°1 - 1996

PHAN T{CH THANH PHAN FERIT MnyZnosss—xFes 0.
BANG KHOI PHO KY

Nguyén Chéu, Ddng Lé Minh
Khoa Vit Iy, DHTH Hd Ngs

M pAu

Céc ferit dwgc tao thanh tir phir ¢ng pha rin. Thanh phin sau khi thi¢u két khéng chi phu
thudc vao d3 sach cda nguyén ligu, lwgng va loai tap chét, phdi ligéu ban diu mi cdn phy thudc vio
ché 6 cong nghé (d%c bist 14 khau nghi¥n, nung so b3, thiéu két) ma cn phy thudc mdi trwdmg
tdng hop vat lisu. M3t khéc, vi ferit dwoc ché tao theo phwong phip gém, thinh phin miu cé
thé bt ddng nhit tir ch3 niy sang chd khic. V4t lidu chdt lwong cao ddi héi phdi c6 dwoe thinh
phin dinh trwéc mét cch chinh xdc va d dong nhit cao. Baindy dd st dung khdi phd ky SNMS
(secondary neutral mass spectrometer - khéi pho ky trung ha thir cdp) dé phén tich thinh phin
co bin cla mét s8 ferit Mn-Zn ciing nhr cic tap chit chd y&u c6 trong né. Nguyén tdc cda phdi
ph8 ky dira vio s tich cic nguyén ti v phin ti ion héa cda vit chdt véi ty s8 m/e (m-khdi
lwong, e-dién tich ion) khac nhau [1]. M3t khéc ciing d4 st dung kinh hién vi dién t& quét SEM
(Scaning electron microscop) dé chup 4nh bé m§t mAu sau khi dwoe dénh béng v ¥n mén, dbng
thér A& sik dung SEM 42 tién hanh vi phan tich (Microsonde). Viée phan tich dinh lrong dia trén
nguyén tic so sinh cwdmg d3 dinh cda nguyén t3 cin x4c dinh trong miu véi cwdng d6 dinh cda
nguyén t3 c6 hAm hrong da biét trong miu chudn [2]. V1 vi§c ty tiéu cda chim e trong SEM 1a
16m nén ta c6 thé phin tich thinh phin héa hoc cda vit lidu trén nhimg dién tich rdt nhd. Ditu
d6 rit quan trong vi ta cé thé thu nhin hinh inh sy phéan b8 cdc nguyén t8 héa hoc trén mét dién
tich hojc theo mdt dudng thing trén be mit miu holc phan tich dinh lwomg cdc nguyén t3 tai
gifta hat ferit ciing nhw tai bién hat. Trén co s& 46 ta cé thé didu chinh thinh phin nguyén liéu
holie cong nght 42 vit litu dat phim chit cao.

THYC NGHIEM

Céc miu phin tich dwoc ché tao theo phwong phép gdm théng thwdmg (3] v cb chc thinh

phin sau:
No3 Mno s014Zn0 4321 Fez,06504
No4 Mno,5108Zn0,4242Fe2,00504
No5 Mno s708%n0,3642Fe2,00504
No7 Mny,4008%n0,4442Fe2,06504

Bén canh nguyén liéu MnCO3 va ZnO [PA] éxyt sit dwgc ding tir FesO4 Trai Cau sau khi
43 duoc nghitn va tuydn ti [4].

Thanh phin dinh lwog cda céc miu dwge phan tich trén thiét bi SNMS. Khi phan t{ch két
qui thye nghiém, ¢in lru ¥ cc dinh xudt hién do cic nguyén t6 6 trong miu, do thinh phin khf
cdn dir trong budng miu (Ar36-38-40, C12, 016, N14, C135-37) ciing nhw do chinh v3t li¢u cda
& phén tich lim tir gdm thdy tinh vi thép khong ri (chira B 10-11, Na23, Ng24 Al27, Si28-29-30,
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Cr52, Fe 54-56-57-58). Cuwdmg dé vach Fe nhu nguyén t8 chinh trong miu 200.000 d&€n 300.000.
Trong qué trinh do, khéng chi xust hién céc nguyén t3 ridng biét vA cc fon riéng biét ma ci cde
“cum cluster 0,32, 0348, FeO 70-72-73, MnO71, Zn080). T4t nhién khong loai trir m3u chira cd
$32 1&n Ti48.
D# xéc dinh chinh xéc ndng da céc nguyén t6 cin biét hé s8 nhay cho tirng nguyén 3. C6 thé
xéc dinh ching riéng ré hofc bing cich x4c dinh véi m&u cé hdm lwong nguyén t8 da bidt (miu
chudn).

KET QUA VA BIEN LUAN

Hinh 1 cho gidn b khéi phd kf cda miu No3 trén todn giki khéi hrong va hinh 2 trinh bay
s téch ph8 vA phan tich dinh t{nh thinh phin cda ferit No3.

Két qui do véi cdc miu cdn lai cho cdc phd twomg tw vE m3t dinh tinh, sw khic nhau dinh
lwong 13 khéng nhigu.

Néu xem hé s3 nhay cda céc nguyén t& co bin trong miu 13 di biét (vi du néu xem thanh
phin cda miu No3 sau thiéu két tring véi thanh phin phdiliéu) thi thira s§ nhay véi cic nguyén
t8 co bn trong ferit 1a Fe: 1,0 Zn: 3,225, Mn: 0,903. Khi 48 dwa vAo thinh phin miu Nog ta
tinh dwge thinh phn ferit NoS 1i:

Mno 58Zno,35 Fe,0704

Nhu vy trong pham vi sai s 1% thanh phin tim dwoc cda ferit No5 tring véi thinh phin
phai ligu.

Cin lwu § ring trong di€u kién cda thi€t bj phan tich cic miu ¢6 thanh phin:

(MnZnFe)s (Stap) O
El
& day < 2% ¢6 16 chi y8u xudt hién tir FesO4 Trai Cau [4]. Bing thict bj SNMS nay rit khé
xéc dinh lwgng O c6 trong mAu ciing nhw lwong nhd Fe.
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Hinh 1. Khi ph8 ky cda miu No3
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Hinh £. Trdi ph8 hinh 1 va phan tich dinh tfnh nguyén t& trong phd

Bdng 1. Cuwdmg d4 phd céc nguyén t3 trong phd hinh 2
LH - DS100 Work station: 1 Tue Feb 16, 1993 10:58:29 am

results from mass evaluation

spectrum: FERRIT MNZN. SNMSD. SP. 0113

label | Probe 3
np 2ta - 3ta 1500 V
orginator: Uni Leipsig operator: HB
specific./ intens. rel. sens. | specific./ |intens rel. sens.
mass range| conc. % | fact. | mass range conc. % | fact.
B 1.167E+2 Ca 7.718E+2
(o] 9.410E+1 Cr 7.457E+2
o 3,062E+4 Fe 2.208E+5
Na 2.068E+2 Mn 6.760E+4
Mg 4.727E+2 Ni 9.303E+1
Al 3.213E43 Co 2.467E+2
Si 1.702E+3 Cu 1.624E+1
P 0.000E+0 Zn 1.165E+4
Cl 5.581E+2 Ar {1.184E+5




Khi thiéu két ferit Mn-Zn & nhiét 46 cao, mét ciu hdi thwdmg djt ra 13 ligu c6 sy bay hoi cda
Zn khong ? M3t khéc thinh phln ferit c6 dbng nhdt doc theo b mit vA chidu diy mEu khéng.
Hinh 3 cho két qua phén tfch 10 nguyén t3 co bin trong m3u No7 tir bé mit miu dén dd siu
20pm.

intensity
(cps)
log

PO

Nus ee® s aad

Hinh 8. Phin tich thanh phim miu No7 tir b2 m¥t dén d3 siu 20um

Ta thy ndng 46 cic nguyén
t3 chinh tao nén ferit 13 Fe, Mn,
O va ké ¢4 Zn 1 16n va khong
48i trong chitu ddy phén tich.
Céc nguyén t8 Al, Ni Co cé trong
miu v6i ham lrgng nhd, cb 1§
xudt phét ti nguyén liéu ban diu.
Dic bigt Si, Ca, Na I3 cdc nguyén
3 thudng cé trong FesO4 Trai
Cau (4] nhw céc tap chd yéu,
chiing thudng tao trong ferit cdc
hop chit eutecti “ndi” 1én be m3t
miu véi him lrog 16m hon va
gikm d%n khi di sau vdo trong
miu v dat c4c ham lrgng khong
d3i phfa trong miu.

Bing kinh hién vi dién ti quét
Camscan 44 (CS44 - England -
1992) véi ning suit phin gidi cao
Aa = (2-4) A di tién hinh chup
4nh b& m¥t miu (hinh 4). Hinh 4. Anh SEM cila m$t doan mit miu No§

00003 L P —



T¥ d6 lwa chon d@ roi chim electron vio céc vi trf hat tinh thé, bién cac hat va vio céc h§
den d2 tim hifu khii n¥ng thay d8i thanh phin miu.

Duwéi diy vai 88 ligu phan tich him lwgng céc nguyén t& Fe, Mn, Zn, Al va Si c6 trong ferit
tai hat va bién hat.
Bdng 2. Ham lwgng Fe, Mn, Zn, AL va Si c6 trong miu No4
DIETZM PR.4 GRENZE
Standardless Analysis
20.0 kV 35.0 Degrees

Chi-sqd = 185
Element Rel. K-ratio Net Counts

Zn-L 0.04646 +/- 0.00360 1264 +/- 98

ALK 0.00131 +/- 0.00058 4314/~ 193

Si-K 0.00188 +/- 0.00053 845 +/- 237

MoK 0.14745 +/- 0.00202 34910 +/- 478
Fe-K 0.68207 +/- 0.00362 146339 +/- 777
In-K 0.12083 +/- 0.00302 13329 4/- 333

ZAF Correction 20.00 kV 35.00 deg.
No.of Iterations =1
Element K-ratio 2 A F ZAF  Atom%  Wt%
Mn-K 0.185 1.014 1.008 0.993 1.015 16.24 15.70
Fe-K 0.715 0.994 1.002 0.989 0.985 7172 70.45
Zn-K 0.127 1.020 1071 1000 1.093 12.04 13.85
Total =  100.00%

K&t qua x4c dinh véi 8 vi trf khic nhau trén m&u No5 cho & bang 3:

Bdng S. Ké qud phan tich Microsonde bing SEM CS=44 tai
céc diém khéc nhau trén miu Nos

1 2 3 4 5 6 7 8 mol%

Dbiém
Mn

15,59 | 18,55 18,06 | 18,01 | 17,99| 18,10 | 18,30 | 18,26 |18,17 + 0,38
Fe |71,16 |70,97| 71,38 |71,53| 71,31| 71,50 | 71,14 | 71,04 |71,25 + 0,28
Zn | 10,76 {10,47} 10,55 | 10,47 | 10,40 | 10,56 | 10,70 | 10,70 | 10,58 + 0,18

Trong pham vi sai 83 chia phép phén tich, thanh phin cudi cing cda ferit gin tring véi thinh
phin phdi Li¢u ban diu.

Tai cée vj trf khéc nhau trén mit miu him lrgng SOz thay ddi ti 0.3 dén 0.8%. Chink sy
5n tai cda ham lwong SiO; khdng nhd nay (chd y&u ti FesO4 Trai Cau) han ché co bén tinh ti
mém cao cda ferit Mn-Zn.



KET LUAN
1. Bing kh&i phd k¢ da cho phép phan tich dinh tinh v dinh lwong thinh phin ferit véi 46
chinh x4c t&i 1%.
2. D3 x4c dinh dwogc sy thay déi cda him lvgng mdt 83 tap chit d& néng chiy tir bS mit vio
trong long miu.

3. Vi phén tich bing SEM cho két qui twong d3i phd hop véi két qud x4c dinh bing khdi
ph3 ké dbng th¥i xéc dinh dwoc sw thing gidng thinh phin cda ferit tai cic diém khéc nhau.

LT CAM ON

Céc t4c gid xin chin thanh cdm om Dr Borner v& thwc nghiém khéi phé ky va Dr Lenjner v&
vi phin tich trén SEM tai Khoa Toén Ly Trudng dai hoc Téng hop Leibsig - CHLB Dérc. Ching
t6i ciing xin c4m on céc chwong trinh Khoa hoc c4p Nha nuwéc KC-05 va KC-04 vE sy tii tro a8
hodn thanh cdng trinh ndy.
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THE COMPOSITION ANALYSIS OF Mnx Zno,035- x Fe2 06504 Ferrites
BY THE MASS SPECTROMETER

Nguyen Chau, Dang Le Minh
Faculty of Physics - University of Hanoi

Mass is used for qualytatively and itatively analyses of chemcial
tion of uveul Mn-Zn ferrites which exeed Fe content with stochiometry compound with acv:nruy
of 1%. After sintering, the compositions of samples are nearly with the expected compositions.

The concentration of elements from the sample surface to the depth of 20um of the samples
are determined. In general, the Mn, Zn and Fe contents are constant, but the contents of impurities
like Si, Ca, Na, Cu are decreased

The microsonde analysis carried out by SEM gives the same results.

The SiO; content is changed from 0.3 wt% to 0.8 wt% at different points on the surface of
sample.

1t shows that the high content of SiO; impurity led to low permeability (4;) of Mn-Zn ferrites.
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