TAP CHI KHON HOC DAL HOC TONG HODP HA NOI S8 1, 1987

QUANG TRO PLS CHE TAO BANG PHUONG PHAP
PICK —KISINSKI CAI TIEN

LE THAL LAI — DAM TRUNG BON — TRAN BU'C NHIEN

A nhiéu uv trinh r&t khic nbuu ch& tao quang trd PbS bﬁng phuong
phap Ian dong hnz [1]. Tuy nhién ¢o mm nhdn dinh chungla: mndn cho mang
nhay q ang cao pbhi ¢6 su tham gia cla oxy.

Cac quunyg trd mang mong da tin® th¢ Pbs nhay quang cao néitren cé nang
sual phat hién so sanh duqc voi ndng sufit phit hi¢n cua pbotodiode PbS. Trong
khi da cte quang trg 'am L don tinh th PbS c¢6 dd uhay vé kba ning phat hién
kémm hon. Tinh chiit dic biél nay ctia quang tré& PbS phd bién cho ¢d ho muéi
cni (PbS. PbSe PbTe) va tham chi cho ca hgp ch&t ba thinh phiu PbSnS,
Phisn~e. I’bSnTe.

Da 6 nhidu cdng trinh va mo hinh 1i thuyét gidi thich co ch® nhay quang
troing quang tré mang mong da tinh thé PbS. M6 hinh ctia Pelritz [1] duge thira
nhain n i¢u hon cd, mic di ciing c6 nhitng han ché nbil dinh.

Muc dich ¢la c¢ong trinh nay la: tao ra cac quang trd PbS nhay quang cao
trém co sd cde qui trinh kinh dién cha Pick va Kisinski [2:3], tor 46 thu dugc

cac thong lin méi v vailro clia oxy trong co ch€ quang ddn cha mang da tinh
thé PhHN,

1. Cong nzhe¢ tao mau
. L. B¢ kinb anh lam sach theo qui trinh (héng thudng.

[. 2. Nhict d6: dung dich pban rng duge git & nhiét d¢ 20°C - 1°C va dugce
khudy déu bAng miay khufy tir trong suét thai gian tao mang.

1. 3. Nong dé dung dieh tham gia phdn (ng:

Ph(Ac), : 0,05 — 0,06 mol/l

Thiourca: 0,24 — 0,12 mol/l

NaOH 06 — 0.6 mol/l

Rongalit : 0,005 — 03 mol/l

Lol Cas Togiiaan *bé tgo s bin lvai mau duoc ch€taotheo cac kidu sau day :
Ki¢u o tneo phueong phiap Pick — Kisinski théng qua gini doan gin nhict,
Ki*u 2: nhu kidu 1 nhung miu duoc gia nhiét,

Kitt 3 theo phuony phap Kick — Kisinski nh ang c6 Rongalit (ch8t 6xv héa)
khoyig qua wiai doan gia nhict,

Kicu 12 nbu kicu 3nhurng dung dich NaOIl duge cho dian vio ¢de pban Gng
m@te cach thich hop.
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Cac miu dugc lam sach bing déng nude kbt ion vi A& khé tw nhién, Tiép
xde 6bmic l1a dién cuc vang tao bing pbuong phép b&c bay nkiét trong chan
khong. Cic mang thu duoc d&u cé tinh din 1§ trong.

2. So 48 do

anh 1

Hinh 1 cho so d6 kh&i cta cae phép do dd nhay (S,). tap nbi, lac trung tin
s8 (Stw), h&ng sé thoi gian (7).

Khdi 114 nguon bire xa bi€n dicu. Khido 46 nhay ¢ tinh n:ing sudt phat
hién D*, nguon birc xa 1a vat den tuyét déi duge bi&r diéu hdi m¢: md to ddng
bo. MAt 48 bire xa tai mau: 3x10-* Wyem?, tin & hidn dicu: 793 Hz, nhiét do
vat den: 500°K. Khi do pnin bG d" nhay trén miu, dac trung tin <8 va hing s6
thoi gian, ngudn bire xa 1a diode phat qu ng GaPl duge bi&n dié¢n rhoy mot méy

phat dm tan. Ngudn sang bién di’u dwoe h¢i tu thanh m¢l chdm dién ‘ich co
0,2>mm? trén miu va co thé di chu}%n trén toan mit mau.

Khéii 2 gom quang trd PbS, trd 1ii Ry ¢6 gia tri phit hgp voi 1+ cha quang
tré ¢ i do, ngudn phin eye la acqui kiém.

Khdi 3 va 4 la nanovon ké loc Iya va may so pha.

Cae tin hidu dién va quang d@u duge dua qua cunz mdt hé kbuy&€cl dal d@
d€n may so pha so v tin higu chulln dwa trire ti€p tir diode phal quang (i,

3. Két qua thye nghiem:

Cac miu ch¥ tao theo ca - kicu 1;2; 3 kém nhay. Cie miu ¢hé tao theo kicu
4 da! 46 nhay cao.

Dirét diav 1a cae k&t qua cho miu .

3. 1. Khi co Rongalit thai gian cam ang duwge kéo dai dang k& ¢ 17 phut
va thoi gisn niy khéng phu thude vao ham lwong NaOH trong dung djch pban

irng, (théri gian cam ng s thoi gian K¢t khinhd NaOH dén ki cung dichhoa
den toin bo. Khi khone e Rongalit, thoi gian cam irng chi ¢d 1 phut).

3.2 Toa taindng dé Rangalil va thi gian tao mang t&i vu. Biig 1 vaz cho
thiy k'l qui nay. Didn try cia mang dat cue dai voi thai gian tao n’mg toi wu.
Khi tang .Loi gian tao mang len niva, dién tré viodo nbay cha mang giAm nhanh

3.3.Ton tai mdi lién quan gifra A0 nhay va hling s3 thoi gian ai long didm

trén du: didm nkay quang hon ¢o quin tinh [o6r hon. Bing 2 cho thay su trong
rng nay.
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110 niay caa minyg tdng doi chat sau khi &y mau ra khoi cde tao mang va
de trong didu kién tu nhién. Saw khoang 15 ngay sau 40 nhay dat gi4 tri on djnh.
Thém nia d& miu trong chan kboug dii ngay mau clny khéng mit nbayv quang.

ok Cde gidtri didn hnh efia cde tham s6 cda quang trd loai 4 nhu sau:

D* = (08— 2) 7 5% m/W.Hz /2
(HO0K, | 793 Hz)

7 = 80 — 90 px
Tap gl = ox 0=y
DO day mang = c& lum

«Sich thude bhat: e 0,1 um

Bang | Bang 2
CHongalit S(mv) ! Thai 3""‘“ S.(myv)
7 : tho mang
510-*moll  Kém nhay | : 25 2
| ! :
1 10~ | omax b i 30% 6
? i 40 12
8oy R 2 ! - .
(+-81.1 | 10 — 11 , 45 10
2. 10! I nax: 7 50 5
Bang 3
S.(dvtd) T (us) '
La 13 80
1.1 77 ;
1 72 |
0,96 70
0.8% 68 -

1. Théo luin:

Toe d6 phit trien mang Anh hudng manb d&€n eh:it lrong cla mang nhan
dugre |11 BAne cdach dirn vdo trong dung dich phan (tig Nul3r bhay Nal @& dié&u
khi&n to¢ do phdn ana va 15e dd tao mang. cac tac gii trong [6] dd thu duge
mang rAt nhay quary, '

Miang krn nhay quang cao cing do didu khidn 151 (3¢ dd tio mang. C)’dz'i_v
s dicu khién du re ticn hanh bang cach bi¢n d8i thich hgp ham leong NaOll
frong dang d.ch.

Gif tri lon efra © (80—90us) so véi thol gian s8ng ciu cic hal 1ai trong don
tinh th¥ (¢ vai micro gidy) cé6 i& do chét 6xy héa (R»ongalit) dia dwa cac tam
nhay vio. NZu cdc (4m pay t4p trung & biée gitta cie hat thi (it véu s& dan 1o
su phuthubde cua d6 nbay vio kich thude bat. Cuy nhién Fedder (6] da khong
phit hicn dvge méi lién quan nay.
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Cé 1& 1Am mbay trong man: kicu 4 phan b8 trong cac vitinh the va & c¢i cle
bién cua ching Thém nira, do 10n tai thoi gian tao bang t8i vu, phan b8 nay s&
khong d2utleo d¢ day cliia mang. Mil dO tam nhay va dién 'rd suit cna lop sat
mit thoang cla mang nhd hon mat d6 tim nhay va di¢n trdr suat coa mién
codn lai.

Co ch& quang dan cia mang s& dwoc & cap chi ti€t hen trong «6ng trinh
ti€p sau clia che tac gia.

5. Két Indn:
Bing cich dicu khien ham lvong NaOll troryg dung dich dd nhan duge mang
PbS nhay quang cao. ;

Phan b8 tam nhay va dién trév it Khong d¢i theo d0 day cia mang.
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Jle Txaii Jlai, Jlam YUynr Jlon, Yau Jdwr Hoen
PbS — pOTOCOIMPOTHBJIEHHE, ITOJYYENIHOE BHIIOM3MLEHEHHDIM
METO/IOM ITHKA=KHCHHCKOI'O

NHMHYCCKIT OCHMK, ICHIWC IJCHKIL HOAIOTOBICHB 110 XOPOUIO H3 BCCTHOMY
mero 1y Iika—Knenncxoro, Konrpoanposannesd zonnenrpawi NaOH neav-
yenn HoroconpoTHrANNLA ¢ BLICOKON (POTCUYBCTBHTCILHOCTBIO i1 HII3KOIl 110-

CTOAHHOI uPEMEH,

e Thai Lat, Bam Trang Pon. Tran Puc Nhien
PHS .= PHOTOCONDUCTOR PREPARLED BY MODITUIED
PR — KISINSKI METHOD
Chenically deposited lavers were prepared by the well -— known Pick —

— Kisin ki method. By controlling the sodium hydroxide concentration the high
photosen=pivity aud low time constant photoconductors were obtained

Bo mon va v chit rin
Truong Ba: boc Téng hop Ha Noi. Nhian bii ngay : 1710/1985,
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TAP CHI KHOA HOQC BAI HOC TONG HOP HA NOI 6 4, 1987

DI HUONG TU VA CO CHE PAO TU
TRONG HQP CHAT MM (CoCuFe).

PHAM QUANG NIEM. NGUYEN PHU THUY
THAN BUC HIEN

1. M& danm

(&c nam chdm SmCoy cé nang lwong ter (BH)p,x gdp hang chyclin ferit bari
di muang di dwgce sir dung trong nhieu thigt bi dan dung va chuyén dyng. Tuy
nhién. vi nam chAm ch&a nhitng nguyén t6 bi€m va dét neh\m thanh cao va
vié sir dung chung trén qui mo6 16n bj han ché.

Did 6 mét s6 cong trinh nghién ciu thay th§ S bing Mischemtal (MM), Ce
va P thuy thé Co bing Fe, Cu. K&t qu 1a gi thanh nam chdm ré dj ma céc
tinh ¢hat qui gid cia nam cbam (nhiét d¢ Curie, ndng lugng tr...) khong bj giam
di @ing k& (zem [1, 2 3, 9)).

Cong trinh nay trinh bAy céc két qua khio sat che tinh chit (i (ddc bigt la
di huwéng tr va co ch& dio tir) cda hop kim MM (Co, Cu, Fe). s dung Mischme-
tal ch€ tao t® quing A4t bi€m trong nuéc.

2. Phwong Phap thye nghi¢m

Cac mlu duwge tao tir cac kim loai thanh phin bing phwong phap niu chdy
blinig kS quang trong méi trueiong kbi tro. Sav dé che miu dugc U & trén 1000°C
va dlirge nghién thanh bot. Ti€p 46 A& s dung céng nghé¢ hot thisu két 42 ché
tao céc miu nghién ctru cé dang tru voikich thuéde ¢ 8inm dai 3—4mm. Cée hat
hot trong mlu ¢6 phwong dinh huwéng songsong vé&i trye cha hinh try. P& khido
sat tinh chit dj huong. cac mhu bot dinh huongcé dang l4p phuong véichc mat
song song vA vudng goc vaii tir truéng dinh buwéng di dugc ch® tgo bing codng
nghé bot k&t dinh. Tt tinh cla cac mlu duoe khio sit being tir k& c6 sir dyng tr
thomg ké di¢n tir [1]. Cac phép do duwrgethue hi¢n &nhi¢t 46 phong voi tir trudrng
eye &ai clix nam chdm di¢n chia tor k€ 12 15K0e. Saj 36 tuong d6i cua phép do
kbéng qua 1%. Cac phin tfch Konghen trén cdc méu kb&f sau kbi & chéng (6
cfu triue don pha CaCu, (hexagonal) ctlia ehiing.

Thanh phén chc mdudwge nghién céru trong bai nay bao gdm MMCog (miu
Np v MM(Co, - Cu, ., Fe)s voix=5%, 7%, 9% v 119 (sdc mAu N2, 3, 4.5
tuomg rng).

3. K6t qua va bien lagn

Hinh 1124 cic két quéd do tir d¢ theo chc phuong khé va d¢ tir héa cua cée
miu bét dinh hwéng. Tu triréng ngoai 15K0e khéong 4i d& tirhéa bio hoa miu
theo phurong kké : di%u ndy chirng td tinh di huwéng tir cao cia vt lidu. Tw 46
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Hinh 1: Sy phy thudc cha 46 tir hoa AMIM tleo tir trudng n0i tui Hip, trong cic miu
bot dinh hudng do theo cie phuong tir héa dé va k6. Thanh plin cic miu 1,2, 3,4, 5 ghi
trong bai- Cdc dudng phia trén theo trycdé, phia dudi truc khé.

bio hor {[TMg cla cAc miu duge ddnh gia tir diwong coag tir hoa theo phuong
dé va duwyc 1iét ké trong Bang 1.

Bang I. Tir 4§ bdo hoa Mg trudng di hudmg Hy, hiug s6 di budng K, va
tich ning lugng tinh toan (B!),,, clia cac mau nghién ciru.

| ] |

;L"_fi“t Thanh phin “‘ Ms I (1061.(:;3/ (BH)
|86 | (Gauss) (KOe) [ er) (MGOe)
i 1 ! MMC o, 8980 110 ; 39.3 30
b2 ; MM (Coy.65Cug.aFeq.05)s 6940 82 ! 22.6 12

% 3 ' MM (C04.63Cug.5F ¢ 47)s 6700 &) ' 213 i

! 1 i MM (C0g.6:Cug sFeq.q0)s | 6250 76 ' 8.8 9
5 MM (Cc,.59Cuq.gFeq o105 | 5660 66 | 14.9 8

Bing pip ngoai suy duérng cong tir héa theo phwong kho rong mau bdt dinh
bhuong co tinh d€n dO bit dinh budng cia mot phiin bat (11?3 Lién & dogn téng
nhanh ban Jan trén dudng cong tir héa theo phuong khe . o thu duoe cac gie
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trri ca trudng di hwdng Hy (xem bing 1). Trén bing | ciing li¢t ké cde hiing »8
dii huéng tir K, tinh deoc t cac gia tri ll_\ nay theo cong thirc:

Kl:

l
— (1, Ms)

Goatri Hy eltv vat lidu MMCog thu dage trong do dec chaching tdi nhd hon
cide gid tri Hy cdng bd bai cic thc gid khae (*hdng han Well va Narasimhan [5]
ctho Hy = 185 KOe d&: voi MMCo;). Nguyén nhan ¢6 thd 1a do MM Viét nam sk
dwng trong viée ao miu chura lat duge dg sach cao (lap chitchi€m khodng 5,5%
cthii y¥a 1a Fe, Mn, St Ca). Ngoai ra, sir chénh I¢ch v& ty 18 hgp phiin giira cac
d#! hifmricag r& voinhau trong tirag loai MM ciing ¢6 the ¢6 dnh hudng nbét
diinh : chdny han vi¢e tAng ham lwyn, Pr, Nd 1a nhirng ion tir ¢6 i huéng &m
teai nguge voi di huong duong cia Co s€ lam treong di huéong giim.

Viée pha Cu vi Fe ro rang da lain gidm dang k& 4ng s6dji huong K, cha
cthc nau (xem bing 1). V&i Cu, mdt nguyén t8 phi tir didu nay la hidn nhién ;
ceon voi Fe sy giam K, co thé dwge gidi thich nhu k& qui cta dong gép nguge
didu cua nb vio i hudng so voidi hudng cia Co nhu di18u d6 duge khing dinh
bidng céc nghién o Mossbauer [6]. Tuy nhién nhw ¢6 thé thdy trén Bang 1, ngay
cid voicde mau ¢d hdm lirgng Cu va Fe lou, hings§ di huéng ciing van déng k3.

N'u gid thidt lyc khang tir MH, dat duge trén cac vit liéu nghién ciu ¢&
10% Hy nhu thudng xdy ra trén cac vat liéu loai RCos, la thdy MHc déu virgt
M{  trong cac mau nghién ciru (bing 1). Nhu vdy trong trwdng hgp ly tudng che
n:am chAm ché tir vAt ligu nay co thE dat luge BHc = MS . T nhin xét nay

cthiing téi tinh dwoc tich n&ng lugng ly thuy 8t (BH)LY, theo cong thirc

Két qua duge liét ra trén Bang 1.

Cac s8 lilu trén chang to kha niag ché tao cdc nam chdm dd manh tir vat
litgu loat MM (CoCulfe)s trong do sir dung Mischmeial Vig¢t nam ngay & dé sach
nibur hién nay.

D nghicn ciru co ch¥ gy Dire khang tir cao, chung toi !a thye hién chc st
Ly nhiet & nhict 40 Fidp rén cae mau chaa 79 Fe (mdu N3) & cac nhiét do va
thoi gian Yoo alisa, Tréa Hiaa 2 ki ra k€t qua do duong cong tir Héava phén
tchklmtrravgteda i ndalod nay dugys skly & cang m)t auniet do .hrng trong
e tudi giwn e nhwa S iyahid troag cae thoi gian t=3 L,30va 120641 lam xudt

hifn cie pha iinovang gacl gachyirén anh kimfaong bon co hcae pha cbinh
cvang sang . K- Lop voodang di thudng cha dudrg cong knt lu - va cac mAu

may (hinh 2) co the kilng dink cde pha phu nay ldcde pba ta i fam gidm sat
tiinh chAt to. Pha phwu ndy bido mal & miy oy voi b= 60 puut. ki ¢n cbo mau

¢t tur tinh 13 nlii, K& goud do tv mitrén mau €6 ¢h® 49 sty nou i t8i wu ndy
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Hinh 2 . buong cong tir héa ban dau va dudng cong khir tir va cic bee tranh kim

trong (mg ciua miu MM(Cog.q:Cug.sFeg o7)s duoc sir IV nbigt & nbi¢t dd th&p trengcée thoi
gran t khic nhau..

dugce chi ra trén hinh 3, ¢ do rin)i bAy duéng ti hoa ban diu va cac twongcong,
kh& ti: &nz véi cac truong 1 Loa H,, khac nhau. Hai dfe diém dang luu ¥ trén
hinh 3 la s ting Aot ngdl & duong cong tir béa bandiu & i truong o H~ MHC;
va sy pbu thudc ro rét clia Br cung nhu s it pbu thuéc ciia MH(, cua cac dudng
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kihir tr vio truong Ur héa il,. Nhu dia cai ra boi Bekker [7). 46 la 2 dédc trung
¢:bo o ché hdm vich domen (pinning) cha lue kiving tir cao dat duge lrong vt

, ? |

! o et mi e Uy WS |

i ‘ - P i

: ',:- gt y t

t //- /
v s
77 / ‘

4 / Hinh 3: Duong cong tr héa ban dan

Ly : . va céc duung cong khir tir ung voi cée

ft H ! trudng tr hoa H, kbdc nhau cia miu
7‘ 2| - ‘l I2HE MM(CCO'GECUO‘EFEO'Q'?)S dia & ch: d¢ t8i un
A s & 1T o
« $ /V" I . .'}:‘;
il a. LU
4 w./.‘ ! a. 48
; i
/ { ]
4 /
: 7
> /
— I La— S - o
17} a ki
H{F »

ieéu nay. Jie ughien cru nho kinh hién vidiéa tir trén cac vat lieu Sna(CoCuFe),
[83] da chira ring co ¢hd ham vach nay lien quan d&n su thanh tao cia cac k8|
toin dung dica rdu (precipitate) t& vi trén n&n cta pha chinh.

Nhu vay cé th® néi viée dat duge luc khing tir cao (~ 6 KOe) trén vat licu
MIMCo2uFc), cha chung téi dwoc thuc hicn thong qua qua trinh st 1¥ nhiét
tkoich hopnbdm :

- Han ché sir xudt hién coa cdc pha tt mém vi mé trong méiu,

— Two dieu ki¢n cho vi¢e xufit hidn cac k&t tha dung dichrdn t& vi thi h hop
treen nén céa pha chinh lam co s& cho qua trinh him vich domen.

4. K€t lagn:

I. Thoog qua nghién ciru di huong tir tinh thé cda vat liéu MMCos. vir
MiM(CoCule), s&r dung MM = M schmetal Viét nam, di chi ra kba ning ¥ng dyng
vidt lidu nay trong viée ché tao nam chim d4t hiém véi tich nang luvong ddng ké

2) Chi ra co che chd dao cua lwe khing tir eao trong cic nam chimn d&t hiém
dzang bgt thicu k&t la co ché him vich dimen gay béi cac két tha dung djch rin
VIT 6 trén nen pha chinh,

3. Trén co 85 cac nghién ctru trén da ch® tao dugc cac nam chim dit hiém
lorai MM(CoCule); véi cic thong 56 trén Bing 2.

Bang 2. Cic thdng 88 clha nam cham bot thiéu k& MM(CaCuFe),

" i . Heé s6
Mg gy, (BH), p Te | b cirng | nhiet do
0y | KOy | (BGs) | 109G 0e 5 — (%/°C)
((KOe) | (KOe) (g/cm3) (°C) (HR¢) 25 - 67°C
6.6 1 4.0 5.0 5.0 8.0 460 13 0.08




Cac tac gia chan thanh cAm on cde anh Nguvén Minh Hiong. Pham Héng:
Quang va La. Quang Trang vé sy gitp 47 chuln bi min. do dac va cée ¢ ki
thio ludu, cm on cic can bo trong nhém nghicn ciru nam ¢! :m dkt hiém PTN!
Nhi¢t d4 th&p vi cac gap d& qni bau,
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$am Kyau Hpem, Hryeun @y 'l‘yﬁ. Txan dbk XbeH

MATHHTHAA AHHU30TPOINMHUS H MEXHHHWH3M [TEPEMAJTHHYMBAHHS
COEIHMHEHANR MM (Co Cy Te),

B ¢TaTbe paccMAaTPHBAHK MAarHUTHHC CBONCTBA, OCOOCHHO Mal HitTHAsl 4HH 90
TPOIMIIA 1i MCXAHHSM [CPCMATHHYIIBAHHA MAUHUTOTBEPAMX coeanHennit MM(Co--
Cu Fe)y, ric MM —BreTnaMcIril MiituMera..t,

Phaii Quang Niem. Nguyen Phu Trny, Thes Buc Hicu.

MAGNE{1C ANISOTROPY AND ME‘  ANISM OF MAGNETIC HEVERSAL IN
THE MM(« oCuFe), COMPOUND.

In thes paper the magnet.e properties, cspesialy nagnetic avsotropy and
mechanism of magnetic reveraal. of the bard mageetic compound M\ (CoCu-
Fe),. MM - Victnamese moselimetil. were eoasidered.
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