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THONGTHIENHOC.COM

CHhuwNG VI I

n i

HCNH KH I VUDNG, NHEM A
i tr. Ni th, m i th” nh vi°n c¢c,a nh-r
H3nh 76. Ch¥%ng c¢c- mHt ° phfn qu®t
3, nh€eng ch%ng cing ph8&8t tri Wn L
u c- 6 c8i ph,u m ra tr°n 6 mHt
nh. ng h3nh mli nh n ch® vQng ghe
khing n°n L€ ¢ xJJp v' o nh-m n"y,
ng xuy°n c¢c- mHt trong nh_ng th”nh
c nh-m n"vy.
ANU NGUYaN B CCl PHWIUAM
aN T,
200 Bore (4B5) 6[4(2H3)+Ad6]
261 Ni th
2N24+2N20)
792 Scandium (4B5+Be4) 3[N110+4(2H3)+Ad6]
3[N63+2N24+B5]
918 Vanadium 4B5+1.7) 3[N110+N20+4(2H3)+Ad6]
3[N63+2N24+N20+N6]
1,606 Yttrium (Ad24+Yt16) 6[N63+N110+Yt44+(4Yt8+2Ad6)]
1,719 Niobium (2Ad24+N9) 6[N63+N110+YME60]
2,482 Lanthanum (Nel20+7) 3[N63+N110+Mo46+Ca70+Yt44
+Nb60]
3[N63+N110+Ca45+Ca70+Yt44
+Nb 60]
2,527 Praeseodymium (Ce27+30Ce32) 6[Pr33+N63+N110+Yt44+Nb60]
=Ceb667
3,174 Lutecium (Ce27+24Ba33 6[N63+N110+Lu53+Ca70+Lu36
=Lu819 +Nb60]
3,279 Tantalum Lu819 6[N63+N110+Ta63+Ca70+Yt44
+Nb60]
4,140 Actinium Lu819 3[N63+N110+Mo46+Cal60+Yt44
+Nb60]
3[Zt212+Sh128Ac116]
+8Li63
4,227 Protdctinium Lu819 3[N53+N110+Mo46+Cal60+Yt44
+Nb60]
3[Zr212+Sbh128+Acl116+Pa29]
+8Li63
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Hjnh76 3
LOy I HCNH C., A NHZEM HCNH KH™ |
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S’ NGUYaN T, 5 BORON

(Bore, Bo = B)
. Bore, ch¥%ng ta cc-a dhBnngh Lkhhn" igiviun® nngh. bit H?
giln so v,i ¢c8c th"nh vi°n kh8c c¢c_,a nh-m n
H3nh ctuctrdng3mnm®&mkh i cfu, i kh™ i 5 ¢

m,
Nhung c&lingh®&u ch_a 5 vdt thw, 4 8&vanh g
m t Ad6. C[ 6 c¢c8i ph, u LQu gi ng nh€ nhau.
Bore = 4B5+6[4(2H3)+Ad6]

H¥nh cfu trung tOm = 20 An\
6 c¢c8i ph, u, m i ph, u 30 Anu :
T ng ¢, ng = 200 Anu

Tr  ng | € ng% 2ib,11b n g s

S’ NGUYaN T, 7 NITROGEN

(Ni th = N)
Ni th kh'ng c¢c- dUng h3nh kh" i engmhgm nh €
n"“y, m" n c- h3nh dlng gi "ng nh€e m t kh’
N110 tr*i n"i ° gi._a h3nh kh i c¢cfu. N110
h"ng theo chi Qu ngang v~ m t h3 nthhWwic-ngdb
h3nh kh2 c¢fu |~ d€hng v™ b h¥%Wt xu' ng h<e€e r
7 h3nh khi c¢cfu, m i kh i c¢cfu c 9 Anu b°
N63 ra, Ni th c,n c¢c- th°m dhhkhhi kbfu o
C - ch_ a 5 h3nh c¢cfu nh hhn, m, | h3nh 4 An
c- ch._a 4 h3nh cfu, m, i h3nh 6 Anu v N2 4
. Ni th |i" " u ¢- c¢c8&8i g3 LW cho n- v’ n tr
Oxy d., oh&hokmighf i ta c t hw t h L€ c, tr
trong m t s’ h  p chblt m n- gia nhdp v’ o t
m t nh”™ h-a h ¢ n”"o L trong t<€hng | ai s €
thanhpnfn cblu tYo ¢, a n- m" ch¥%ng t!i <ch C
N i th = N110+N63+2N24+2N20O0
H3 nh kh?2 cfu = 110 Anu
Hinh trai xoan =63 Anu
2N24 =48 Anu
2N20 =40 Anu
T ng c, ng = 261 Anu

Tr  ng | € ng%im,ﬁo bung s’
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Hinh 77
BORE, NI Tuwu
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S° NGUYagN T, 2 1SCANDIUM
(Scandi = Sc)

. Scandium | fn Lfu ti°n ch¥ng
c¥ng m t nguy°n t . Ba c8§i ph, o
thu, ¢ Ilodi B |~ ©m, nh€eng ta phrli

H3nh ¢t u HS3rnuhn gc ftu©Ont.rung tom | d
kh"i ¢cfu g° m 4 Anu ° to©m Li Wm.
Nhung c§8i | pEKuh3nh A,L€8c mh, phcn@a IB@ire

n
[
t

o
-]

i
tre° h. ng h3nh g ng nh€e tr_ng LY ng
T C ph.u n"y ch2nh |~
vt'i °cnh Yan gNit ttih gv "io
ng gi ng nh€e m t
hhi. L Oy, n- xu
K.  Tan bt nhdn x®t
ngoUdi tr_. Bore.
u c¢h, yJJu | ° bao
heo b, tha cd ua cmh
h

> QT
|—' CO'[:
S oo oKX
° Q
o< <
c
[N
>
“%"O
o
©

Q 5
>0
w
5
>0
99)
(@]
QD

nh. Il m t s, s dup
L. ng ch¥%ng, m" m i h i cfu I'Y9i ¢, n
2N24 v L€ ¢ b" sung i m t h3nh kh™ i c¢c¥fu
Scandium = (4B5+Be4)+3[N110+4(2H3)+Ad6]+3[N63+2N24+B5]

:T'O-c<
>

Hinhdu trung t©Om = 24 Anu

3 ¢c8i ph, u lo4i h3nh A, m i ph_u 140 Ant
3 ¢c8i ph,_u lo4di h3nh B, m i ph,u 116 Ant
T " ng ¢, ng = 792 Anu

Tr ng | € ng%tznm,omj%ng s’

S’ NGUYaN T, 2 3VANADIUM

(Vanadi = V)
Vanadium gfn theo s8t Scandi um. H3nh 78.
H3nh c¢ctu cterumgAnuwm | .7 nhi vdt thw ° tr
Scandium.

Nhung c&ih pmlgKuw.§i ph, u c,a | o4i h3nh A
t h3nh cfu, N20 L€ ¢ nhot

Scandium do c¢- m,

Nh. ng c8i ph_u thu,c lo4i h3nh B c¢c- m t
ténl " nh, v~ 1t v' o trong m t h3nh c¢cfu th,
Scandium.

Bung ¢c8ch n"y Vanadium L« th”"nh c¢ctng Kkhi
Vanadium= (1.7+4B5)+3[N110+N20+4(2H3)+Ad6]+3[N63+2N24+N20+N6]

H3nh c¢cfu trung tOm = 27

3 c¢c8i ph_u lo4Yi h3nh A, m i ph_u 160 Ar
3 ¢c8i ph_u lo4Yi h3nh B, m i ph_u 137 Ar
T"ng ¢, ng = 918 An

Tr  ng | € nggl—ft 2091,000 bng s’
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SCANDIUM
VANADIUM

Hinh 78
SCANDIUM, VANADIUM
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S’ NGUYaN T, 3 9YTTRIUM

(Ytri=Y)

H3®nh ctuttrPmmg bt ®@mcho ch¥%ng ta thbly hai
trong nh_ng t° h°p c¢c.,a Adyarium v~° V' ng, r
b, b°"n cho 2 b ba. H3nh 79.

Nhung cB8Bh_ ppgKag§i ph, u ch” c¢- tyrchipgdacin, t |
m t s Sdp xJ]p m i tinh c¢c8c vdt thW b°n t
N63 hhi L€ ¢ k®o d” i ra m t chbt.

Ha i Ad6 xoay tr,n tr°n tr_,c c,a ri°ng m
cfu, m i h3nh 8rAmum#invLwmgi tmhau bao quanl
tr°n tr_,c c,a ri°ng m3nh. S, guay t2t qual
vdt thW ch_a b°n trong L-. Ph2a thblp hhn
t €hng t ecfu, mNe2Oh3bhhay thJ] cho hai Ad6 v~
Anu thay thJ] cho ¢c8c h3®nh cfu, m i h3nh 8

M t «c8i ph_ u c¢c,a Yttrium c- ch a ch2nh
nguy°n t° tHh.W HhHn nc a, NN1210, N63 v~ N2O0 LC
t h Ch¥%ng t'i ghi 149 nh_ng s, ki n n7y m
nh, ng s, ki n bly. M, t ng"y n"o L-, c h¥ng
nghoa c¢c_ araoak¥%nguy®>n L€ ¢ nh_ng m i quan h’

Yttrium = (Ad24+Yt16)+6[N63+N110+Yt44+(4Yt8+2Ad6)]

H¥nh cfu trung tO©Om = 40 Anu
6 c¢c8i ph, u, m i ph, u 261 Anu
T " ng c, ng = 1606 .

Tr  ng | € ng%@ZnE}Q,ZEb%ng s’
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YTTRIUM

Hinh 79
YTTRIUM
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S’ NGUYaN T, 4 1NIOBIUM

(Niobi = Nb)

Nguy°n t° n"y c¢c- li®°n gquan mdt thi /]t v,
mdt thiJjt v, i Scandi um. H3nh 80.

H3nh c¢ct u ,trhuednngh tcfmu. trung t©Om ch¥%ngn ta t
v o nhau, m i h3nh g m b n Ad6, hai Ad24
Anu, N9, xoay t2t xung quanh tOm Li Wm; t h]J

Nhuong c8iophm. ch”™ c¢ch._a m t lo4i h3nh p
nh€© nh_nug cc8i Yptht ri um, ngod4i tr. vi ¢ nh_n
c- c¢ch_a 12 Anu thay v3 |7 8 Anu. Nh€ vdy
nh-m m i n"y L€ ¢ nhdn di n |~ Nb6O.

Niobium = (2Ad24+N9)+6(N63+N110+Yt44+Nb60)

H3nh cfu trung tOm = 57
6 ¢c8i ph,u, m i ph,_ u 277 Anu
T ng ¢, ng = 1719 Ar

Tr  ng | € ng%&gerﬁaB)SOb”ung s’

S’ NGUYaN T, 5 7 LANTHANUM
(Lantan = La)

Nguy®°n t° n"y c¢- li°n h mdt thil]t v,_i
l o4i h3nh d4dng thu, c¢c vQ nh-m Calcium, m" >
t" mnhiQnm c¢c.,a n- vQ tr ng | € ng nguy°n t t
héa. Hinh 81, 82.

H3nh ¢t u H3rumgcftWOm.rung tO©m L€ ¢ tUo r a
th€ ng ¢+ mHt. N- bao g m ntm h3mh Kh’i 4
L€ ¢ tYo th" nh t. b n Ad6, tUYo n°n nh-m A
c mHt tr<€ ¢ hJJt nhi kh2 Neon v ' L« L€ c
nh, bao g m 7 Anu t_ ¢ | .7 ° t©O©m LiWm c_, a N

Nhuong c¢c&i pgKmhVanadi um, L©y ch¥ng t:
ph, u.

Loy i hB*an hc 8A. ph, u n"y c- ch.a 6 nh- m, n |
L'JJn ch¥%ng ta thbly ¢- N110, r”i t. i hai nh.
L- |7 nh-m Yg4KB, wh- mul .inchkn60.

Loy i Bianhc 8B. ph, u n"y kh8c v, i nh_ ng c8i
c- m <t nh-m Ca45 thay v?3 | " nh-m Mo46.

Lanthanum = (Nel20+1.7)+3[N63+N110+Mo46+Ca70+Y1t44+Nb60]
+3[N63+N110+Ca45+Ca70+Yt44+Nb60]

H®nh cfu trung tOm = 127 An
3 c¢c8i ph,u I oYi h3nh A, m i ph,u 393 An
3 c¢c8i ph,u I oYi h3nh B, m i ph,u 392 An
T "ng ¢, ng = 2/

Tr  ng | € ngz—fgpzz nHl13h9ng s’
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NIOBIUM

Hinh 80
NIOBIUM
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LANTHANUM

Hinh 81
TAM nlgM Vé PHwU LOYyI A C. A LANTH
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LANTHANUM

Hinh 82
PHwU LOYI B C. A LANTHANUM
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S° NGUYagN T, BRAESEODYMIUM
(Prazeodim = Pr)

H3nh ¢t u H3rnuhn gc ftu©On.r ung t ©Om, H3nh 84, th
t. Cerium, nguy°ntrtong itQhngnhdanh cs&chn-tr’
bao g m m t mi/jng ° trung tO©m c¢c- 27 Anu, (
C - ch., a 32 Anu. Nh€ vdy h3nh c¢cfu trung t ¢
Neodymium.

Nhvng c Braesepdyfiumc 6 c¢c8i ph, u t<€hng t . H?3
c- m t nh-m bao g m 3 h3nh gi ng nh€e tr_ nq
v’ N110. KJ LUJn | " Yt44 v- cu' i c%ng |~ Nb

Praeseodymium = Ce667+6[Pr33+N63+N110+Yt44+Nb60]

H3nh cfu trung t©m = 667 Anu
6 cC8i ph_ u, m, i ph_ u 310 Anu = 186
T " ng ¢, ng = 2527 Anu

Tr'  ng Ie°nng5§JZ:mnO,4b%ng s’
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By -~ "= BB

PRAESEODYMIUM

Hinh 83
PRAESEODYMIUM
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Hinh 84
TAM nlgM C, A PRAESEODYMI UM,

Ceb66

Trang 175

HOAH CHUYNBI(C.)



THONGTHIENHOC.COM

S° NGUYagN T, 7 LUTECIUM
(Lutexi = Lu)

H3 nh ¢t u Ttrronnngg ntg@ny.° n t -’ n"y ¢- h3nh cfu
819 Anumatacé hbly nhi Radium v™ nh_ng nguy°n t°

tr ' ng | € ng nguy°n t  thblp nhblt m" h3nh ¢
nhdn di " n |7 Lu819. H3nh cfu L€ ¢ tYYo th"
| © 24.- LodlmgcBa33, v c hi | © 819 Anu. H3nh
Nhuong cBute&kKum c- 6 c8i ph, u t€hng t .
hjt | ° N63, r°°| t. . i N110, r”i t.i m t nh-
kh8c Lu36 thay v3 | " ob-m thkhgg! d, nb- Mt 44 ¢
86.
Lutecium = Lu819+6[N63+N110+Lu53+Ca70+Lu36+Nb60]
H3nh cfu trung tOm = 819 An
6 c8i ph, u, m, i ph, u 392 Anu
T " ng ¢, ng = 3171 Anu
Tr  ng I*e°ngsTl;t]2nh76,b7°ung s’
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Hinh 85
TAM nlgM LUTECI UM, Lu819
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FIG. 8. LUTECIUM FUNNEL

LUTECIUM

) Hinh 86
CCl PHwU LUTECI UM
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S° NGUYagN T, 7 STANTALUM
(Tantan = Ta)

H3nh ctu. tHtéanb t@m trung tO©m LY ng nhblt
Lu819. Hinh 88.

Nhung c%a pHKuthbly 6 c8i ph, u t<€hng t [
vulng. H3nh 87. ., L8y c,a c8i ph,u ta thblh
m t nh-m LHc th%» c¢c,a Tantal um, Tab63, sau |
Calciumh blm nhufn tbit ¢, t_c¢c |~ Ca70, r~ i t i

Tantalum = Lu819+6[N63+N110+Ta63+Ca70+Yt44+Nb60]

H3nh c¢cfu trung tOm = 819 A
6 c¢c8i ph,u, m i ph,u 410 Anu =
T "ng ¢, ng = 3279
. ° 3279 .
Tr ng | € ngTSt—Zn:I192,rh°ung S
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FIG. 87. TANTALUM FUNNEL

TANTALUM

Hinh 87
cCl PHwU TANTALUM
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Hinh 88
TAM nl gM TANTALUM , ACTI NI UM
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S’ NGUYaN T, 8 9ACTINIUM

(Actini = Ac)

Nguy°n t n“y ¢c- quan h  v_.i nhiQu hhn
vQ nh-m c,a ch2nh n- clng nhgehc®cv nhec mn kd
h3nh mii nh  n h€ ng vQ c8c g-c¢c c¢c.,a h3nh kh

Actinium |~ m, t nguy°n t° th ¢ s c h._ k
nguy°n t° nHng hhn. BIn th®©n n- c¢- t2nh ph

H3nh ¢t u H3rnuhn gc ftuomMm ~ y nlh’ ncgf un heblta VT ain thadl u
Hinh 88

Nhvng c¢c8i phKu:

Lou i MWNhnmgAc8i ph, u n"y rblt gi ng nh€e n|
c- ch_a tr ' n ¢l c8i ph_u c¢c,a Lanthanum | ot

Lou i WeOn b aB.c i th_ WLAcni nium L« vay m€ n
v’ Zirconi um. Ch¥ng c¢- c¢ch_  a h3nh gi nNg nh-=
m°™ ch%wng ta s&€ m* t[ sau n"y khi LJn | € t
c.,n c- ch_ a nrtaiimonnh -Imi cShal2M8 v° Sb113 c, ng

Ac116. Hinh 90.
Nhung h3niC-mi8i hemihn.mli nh n, m i c8i ba
Actinium = Lu819+3[N63+N110+Mo46+Cal60+Yt44+Nb60]
+3[Zr212+Sh128+Acl116]

+8Li163
H3nh cfu trung tOm = 81
3 c¢c8i ph_u Il oYi h3nh A, m i ph, u 483 Ant
3 ¢c8i ph_u lo4i h3nh B, m i ph_u 456 Ant
8 mii nh>n, m i c8i 63 Anu = 50¢
T  ng c, ng = 4140 Anu

Tr ng | € ng%{ko?:n%O,Cb%ng s’
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FIG. 89. ACTINIUM, FUNNEL A AND SPIKE o

ACTINIUM
SPIKE

Hinh 89
cCl PHwU A Vé Mé | NH N ACTI NI UM
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Hinh 90

UM
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PHwU B ACTI

cCl
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S° NGUYagN T, 9RAROTO-ACTINIUM
(Protactini = Pa)

Nguy°n t° n"y rblt gi " ng v,i Actinium. N
nh n.

H3nh c¢ct u H3rnthn g ftuOm.rung t©m | ° h3nh cfu

Nhung ¢c8i phKu:

LovhinhABa c¢c8i ph, u n"y gi ng h' 't nh€e nh_r
m, i ph,_ u c¢- ch a 483 Anu. H3nh 92.

Lou i MBanhc8B. ph,  u n"y ¢c¢- ch a tr n ¢l nh
B, Ac456 v~ cC- th°m m t nNh-m mmit PR29. AdPa
c8i v'nh m" ta c¢c- tr3nh by ° H3nh 93.

Nhuong mITiE§mntmin. nh > n |~ c¢c8&8c nh-m Li63 gi°

ProtaActinium = Lu819+3[N63+N110+Mo046+Cal60+Yt44+Nb60]
+3[Zr212+Sh128+Acl116+Pa29]
+8Li63.

H3nh cfu trung tOm = 819 A

3 ¢c8i ph,u Io4i h3nh A, m i ph_u 483 An

3 ¢c8i ph,_u Io4i h3nh B, m i ph_u 485 An\
8 mli nhi6hAnu m 504 Aru§

T " ng c, ng = 4227

Tr  ng | € ng4T2§k72 B B33, 12vbng S’
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Hinh 91

nl gM C. AMCTRNRUMILGB19
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WNINILOVY-0L04d L6

Hinh 92
PHwU ANKNé&N MR RACTI®IUM

ccCl

Trang 187
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Hinh 93

PHwU BACRNRUT O

cCl
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S- PHAN Ré C. A KH I VUDNG NHEM A
S- PHAN Ré C_, A NI Ty

C&8c th" nh phfn cblu tYo ¢, a Ni th th<€ ng
nhém khac.

Ni th bao g m 6 vdt htahiw N\101,0,m, N6 3m, th atir o
n“y LQu ph_c¢c tUp. H3nh 94,
N110H3nh kh2 c¢cfu N110 biJn th”"nh m t h3nh
t h§i 4 m c¢c do t h§gi 3, n - cho ta 6 h3nh
hai n"® cLQuh:Lng th2ch th"nh ra c8c b hai
clng L€ ¢ ph-ng th2ch m c do thsgi 3, tr"
ph-ng th2ch nh_ng vdt thW ch,  a b°n trong
s8u n"y ngay t,c khdc tr° th” nh c8c b, ba
N63.Vdt thW n"y L€ ¢ ph-ng th2ch ° m ¢ do
vdt t hWw, m, i vdt thW 9 Anu v"™ ¢8c¢c vdt thWwW
N24.Hai h3nh kh' i cfu mN2a&d de& th@ih-4g thtc
h3nh kh i c¢cfu kho8c I bly m t dlng h3nh kh" |
m i h3nh khi 4 mHt n"y cho ta 4 b, s8§u.
N20. m_ ¢ do th8&i 4, ta thbly m i N20 |~ s,
b iha g-¢c ¢c.,a mt h3nh kimt  th8p c¢c- LS8y
. m c¢c do ths8i 3, ta thbly ¢c- m t s s dip x
m ¢ do ths8i 2, ¢c8c nh-m ph©n |y th”"nh r a
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N110

Hinh 94
S- PHAN Ré NI Tu
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S- PHAN Ré BORE

H3¥nh ¢t uctangng/ ., ti©m b, ntm L€ ¢ ph-ng th

nh- m, m, i nh-m 10 Anu. H3nh 95.

. m c¢c do thsg8i 3, b n b, ntm L€ ¢ tYo th"
gilflth"nh ra c8c b, ba v~ b, hai .

Nhung cBiepbKb]t 6 c8i ph, u L€ ¢ ph-ng t
ddng h3nh kh i c¢cfu, cho ta thbly 1 nh-m Ad:¢
b ba.

m c do thg§8i 3, Adb6 cWhgc8&ngbx bahee€et b:
thg8i 2, Ad6 cung cblp cho ta c¢c8c b, ba, c, |
Y nh._ ng Lhn v’

S- PHAN Ré SCANDI UM

H:nh ct ucthounam tt@mwly c¢c- m t h3nh ch, thd
ttxung quanh n- m ¢ do th§gi 4. , wvatheo do
LY%ng nhe€e | oUi h3nh ¢, a Bor e, c.n h3nh ch,
ntm cung cblp cho ta 1 b, ba v™ 1 b9. hai, c

Nhung c8i phKunH_ofng d1§|nhphAu | oYi h3nh A
tr_ ng . ng X gi "ng nhe Bor e, nh€eng N110
h3nh kh i c¢fu v"™ kJt t_. v, i nhau ‘hintbhérf n m,
de, i Ni th, v™ phfn c¢c,n | Ui c. a c8§8i ph,_ u p

Nhung c8§i phlk[ﬁilBIioha)§th3rnén Bhi c8i ph, u t
m c¢c do t h§gi 4 . H3nh kh i cfu c¢c,n | 4Yi c- ¢
thai3vda2, c¢c8c nh-m n"y _~ng X gi ng nh€e ° Ni

S- PHAN Ré VANADI UM

H3 nh ctutthreu)ngn)(tu©rh3nh cfu c,a Bore. H3 n
| .7 L€ ¢ tr3nh b’y | "t

Nhung <c8§i thuaIVlanathunrh IAdp | Ui w@hang
Scandi um, C - th°m N2O. T blt cl nh_ ng th, n
Bore.

Nhung c8&8i phckiun gl oludp h3tiih nBh. ng <c §i ph, u
th m m t nh-m N20 v~ thay thJ m t “by csl8ug,
ph©n r« gi "ng nh€e ta L« tr3nh by nhi c8c

S- PHAN Ré YTTRI UM

H3nh c¢ctutt8chhng at ®mh " nh 2 nh-m v"™ phon r «
95.
Nhoung

c8i mpkKuwW.o t h§gi 4, tre, c hJjttli 6
N110 v~ N 6

|
3 tho8t ra; ch¥ng . ng X nh€ t a
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2H3, v° h3nh x3% g°, Ad6, L€ ¢ ph-ng th2ch
95.

Yt8 | ° s, sdip xJJp theo h3nh kwn" ichMYmgutl -
ph-ng th2ch th”"nh ra c¢c8c b, hai ° m ¢ do
b°n d€e 1 Ni th.

H3nh 96 c¢cho ta thbly H3nh Kh i Vu!ng Nh-
nghi°n c¢c.u L€ ¢ nh_ng m i quan h’ trong nh

HOAH C HUYN Bi(C.) Trang 192



THONGTHIENHOC.COM

Hinh 95
S- PHAN Ré BORE, SCANDI UM, VANADI UM
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