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CHhuwNG VI I |

HCNH KH I VUDNG NHEM B
C8c th”"nh vi°n c¢c,a nh-m n"y LQu | " h3nh
tay phf[i ¢, a con | dc. H-a tr’ LHc tr€eng c.
héat r° cao hhn. Tblt ¢l LQu c¢c- 6 c8i ph,u o
ch¥%ng b, c | m t kiWu thil/Jjt kJ] kh8c h3n tr
S’ ANU NGUYaN T TAM nl gM
NGUYagN T,
13 486 Nhom - 6[ Al 96+8AI1 9]
15 558 Photpho - 6[(B5+3N6+3P9)+(Li4+3Be4+3P9)]
31 1,260 Gallium - 6[(Ga7+3Gal5+3G)+(B5+3Gal3
+3Gal8)]
33 1, 35-0 TGEHAhOO®G3+8(2NO9+AI 9)]
49 2,052 Indium - 3[2(In16+3Gal5+3Ga20)+(In14+
3Gal3+3Gals8)]
3[(In16+3Gal5+3Ga20)+2(In14 +
3Gal3+3Gal8)]
51 2,169 Antimon - 3[2Sb128+Sbh113]
3[Sb128+2Sbh113]
64 2,880 Gadolinium Nel20 3[2Sb128+Sb113+(Cad45+2N24)]
3[Sb128+2Sb113+(Ca45+Mol11+
2N24)]
66 2,979 Dysprosium Nel20 3[2Sb128+Sb113+(Ca45+2Moll+
2N24)]
3[Sh128+2Sb113+(Ca45+2Moll+
2N24)]
81 3,678 Thallium T1.687 3[2Sb128+Sb113+(Ca45+Tl.44+
2N24)]
3[Sb128+2Sb113+(Cad5+Tl.44+
2N24)]
83 3,753 Bismuth T1.687 3[2Sb128+Sb113+(Ca45+Mo46+
2N24)]
3[Sb128+2Sb113+{Ti+88+(Ga20
+4Zr13)}]
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S° NGUYagN T, 13 NHOM
(Aluminium = Al)

n.. ng Lfu c,a nh-m n"y |7 Nh®m, cho n°n
th€ ng |~ . Kh'ng ¢ h3®nh c¢cfu trung t©m. HS3
Nhung c88upboa&u. ph_  u, m, i c8i C - ch a 8 |
bao g m 3 h3nh kh i c¢cfu, m i h3nh 3 Anu.
gi "ng nh€ tr_ ng Al 96, clng |4i 1" 3 h3nh c
Nhim = 6[©QAI 96+8A
6 c¢c8i ph, u, m i ph,_ u 81 Anu
T ng c, ng = 486 An
Tr  ng I*e"ngdﬁ3 2 gA7,00 bng S
S’ NGUYaN T, 15 PHOSPHORUS
(Photpho = P)
Gi "ng nh€© Nh'!m, Photpho kh'ng c¢c- h3nh cf
Nhuong cBii pmKu.trong 6 c8i ph, u c¢c- c¢ch_ a
nodn A c¢- ch_a ° L8y ph,u m <t nh-m B5,
P9 bao g " m 19" AR W,Awu. cthadn B clng ¢ ch a
b b"n, Li4, v,i Anu ° <c¢c8c g-c c.,a m t hs
c- 4 Anu, t_c¢ Be4d4, r7i t.i 3 h3nh kh i <cf
noUn B a43-Anuc h_
Photpho = 6[(B5+3N6+3P9)+(Li4+3Be4+3P9)]
6 C8i ph_ u, m, i ph_ u 93 Anu = b€

T ng ¢, ng = 558 Anu
Tr  ng Ie°ng%3t2:n31,003”ung s’
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S’ NGUYaN T, 3 1 GALLIUM

(Gali = Ga)

Trong nguy®°n t° n"y khl'ng c¢c- h3nh c¢cfu ¢tr
Nhong c@&al phKm.c- 6 c¢c8i phoWn.t€hng t , n
no4n A: Tr<€ ¢ hJt c m t h3nh n-n g m 7
o g m 15 Anu ch_ a L ng m <t nh-m P9 v n
20 thu, c vQ LoYn A L€ ¢ tYo th " nh t hai
thdp ¢c- m t nh-m Ad®6 t©Om Li Wm

T"ng s Anu °~ LoY9Yn A | ° 112 Anu

no4n B hhi gi " ng nh€ Lo4Yn A. N- c¢- <ch_a
n, r i t.i 3 nh-m Gal3 v ' n L€ c¢c tYo th"n
h3nh kch Ga 1c8f,u n, i h3nh ¢ 4 nh-m H3 de€
Wm |I'" nh-m N6. non B c¢c- ch_a 98 Anu.

Gallium = 6[(Ga7+3Gal5+3Ga20)+(B5+3Gal3+3Gals)]

6 c8i ph,u
T ng

m,

C.
1260

| ph, u 210
ng

Tr  ng | € ngTStZ:n?nD,OGo%ng s’

S° NGUYaN T, 33 THYCH TEN
(Arsenic = As)

M t | fn n_a, ta d¢ungtgm. Kihhi9d. g c h3nh cfu
Nhung c8blt pgRKu6 c8i ph, u LQu gi ng nhau
Uch t2n gi " ng nh€ Nh'm v3 ¢ 8 phon Loy
"ng nh€e tr_ ng tYo th " nh c8h3whnt, a NhZ®m,
. S kh8c nhau ch¥%t 2t K hi Nhim c¢c8c h
€ tr_ng c¢c,a ThUYch t2n ThUch t2n, c8c
€ tr_ng tr°n L nh ch¥%c ixuchgngl€ in tr ©in
€ c¢c 9. ThYch t2n ¢- c¢ch™ n v'o 16 h3nh
.a ¢c8c h3nh gi " ng nh€e tr_ng v™ h3nh cfu
u Nh!m M i m t ttQanghl& B3 Mmukhti ccfu
n th°m v 0o m,i ¢8i ph_ u c,a Nh*m khtng 2
Uch t2n ¢ 225 Anu.
ThOch t2n = 6[Al 96+8(2N9+Al 9)]
6 c8i ph, u, m i ph,_ u 225 Anu =
T ng ¢, ng = 1350 Anu
° 1350 .
Tr ng | € ngT8t2nT‘|5,O(DJ%ng S
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(Indi = In)

Nguy°n t n"y clng kHmHinhio.c - h3nh cfu tr.t

Nhvng c®j i pmKu. trong 6 c¢c8i ph_u c¢c- 3 Lo
thu, ¢ hai | oYi h3nh. Ba c¢c8i ph,_ u c¢c- ch_ a :
B; ba c8i ph, u kia ¢c- ch a 2 lion nthhuA.c nlc
gi "ng nh€e Lo4n A trong Gallium, ngo4i tr_
h3nh n-n g m 7 Anu, tYo ra t " ng c¢c, ng |~ 1
Gallium, ngo4i tr. wvi ¢ mt vAtchbdWnh  m B!
th” nh t°"ng ¢, ng 107 Anu.

Nh. ng c8i ph, u thu, c |l o4i h3nh A c¢c- ch_ &
ch. a A+28B

Indium = 3[2(In16+3Gal5+3Ga20)+(In14+3 Gal3+3Gal8)]
+3[(In16+3Gal5+3Ga20)+2(In14+3Gal3+3Gals)]

3 c8i ph, u 2A+8B 1047

3 c8i ph u A+28B 1005

T " ng ¢, ng = 2052 Anu

Tr  ng | € ng%spzznhm,(b%ng s’

4 Anu
0 Anu

S° NGUYaN T, 51 ANTIMONY
(Antimon (Stibi) = Sb)

Anti mon r blt gi ng nh<€ | ndi um. Khtng c F

Nhung c€ingh&§u-ng nh€ I ndium, c- hai | ot
ch a 3 LoYYn thu, c 1l o4i h3nh A v B.

nodn A g°"m c- 7 vdt thW. . gfn t©m nhblt
m t b, bly, t_c |.7 Ta c¢c- thwW  nmhkng’dm 3 |
kh"i ¢fu ¢c- c¢ch_a 17 Anu, Sb1l17 Trong h3nh
c.a nh-m P9 L« L€ ¢ thay thJ b°i 1 b, ba.
m i h3nh c¢cfu c¢c- c¢ch_a 2 b, ba,Ga&2Mm. Tor nn vcl
n“y |7 Sb128 nodn B clng c¢c- ch_a 7 vdt t
nh, v’ n LYng nhblt v_.i In14, r7i t_i m t v
c.ng tYo th”"nh Sb113.

Nh€ vdy ° Antimontha, thblpdc: - h8nbh8&8A ph. &

c8i ph_u thu, c |l o4i h3nh B ch_a c¢c8c Loln A
Antimon = 3(2Sbh128+Sh113)+3(Sh128+2Sb113)

3 ¢c8i ph, u 2A+B = 1107 Anu
3 ¢c8i phWu A+28B = 1062 Anu
T"ng ¢, ng = 2169 Anu

Tr  ng | € nngl?Z:rlZOEb%ng s’
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S° NGUYagN T, 6 @ADOLINIUM
(Gadolini = Gd)

Nguy°n t° n"y kh8 gi " ng nh€e Anti mon.
H3nh ¢t u Ttrrommgg ttr@&.ng h p n"y ¢- m t h3n

H3nh c¢cfu nt"hy’ nth€ tc. tnkom h3nh kh i 4 mHt
c- L "nh I'" m t Ad6. Nh-m n"y c¢c- mHt tr€e c

Nhung c&®iadphKaium c- hai | o Ui h3nh ph,
Hinh 101, 102.

. 3 trongi nphh nig ncy ta thbly ¢c- Loln A |
L ng nhblt v, i c¢c8c LoUn ¢, a Antimon. nodUn
t 9o th"nh 93 Anu, t_ ¢ Gd93. Trong tdp h’' p
2A+B+C.

Trong it tp tkd@c g m 3 c8&i ph,_ u, ta thbly
Lodn D ch_ a Ca4ds, 2N24 v~ m t nh-m b’ sunc
ph u n"y L€ c¢c tYo th"nh t. c¢c8c LoUYYn A+2B+CLC

Gadolinium = Ne120+3[2Sb128+Sb113+Gd93]

+3[Sb128+2Sb113+Gd104]

H3nh cfu trung t©Om = 120 An

3 c8i ph u (2A+B+C) = 1386 A

3 c8i ph, u (A+2B+D) = 1374 A
T ng c, ng = 2880 Anu

o

Tr ng | € ng%&ozzmﬁo,OQ%ng s’

Hinh 103
TAM nl gM GADOLI NI'UM Nel1l20
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S’ NGUYaN T, 6 6DYSPROSIUM

(Diprosi = Dy)

Nguy°n t° n”"y rblt gi ng Gadolini um.

H3 nh ttmgtdm.H3 nh c¢cfu trung to©m L€ ¢ t Yo t ¥
xXuy°n thblu v o nhau gi ng nh€e ° Gadoliniun

Nhuong c8@icPhKph,_ u, m, i cC 8i C - ch. a 4 Lo
kh&8c nhau. noUn "A 9b'113b,12I8,UYnl oCinl "B Gd93 ¢
t9Y0o th" " nh Ds115. H3nh 105, 106.

Ba c¢c8i ph, u bao g°"m 2A+B+C, c¢c.,n 3 c8i pt

Dysprosium = Ne120+3[2Sb128+Sh113+Ds115]
+3[Sb128+2Sb113+Ds115]

H¥nh cfu trung tOm = 120

3 ¢c8i ph, u, m i ph,u 2A+B+C = 14
3 ¢c8i ph, u, m i ph, u A+2B+C = 14
T ng ¢, ng = 2979 Anu

Tr  ng | € nngQ;t—g2 656 bng s’

Hinh 104
TAM nlgM DYSPROSI UM Nel20
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Hinh 106
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S’ NGUYaN T, 8 1ITHALLIUM

(Tali = TI)

H3nh c¢ctu trlb@yg tOmm t h3nh c¢cfu trung t

Cerium. N- bao g m m t nh-m trung t©m Ce?2
g m 33 Anu, t Yo AnhHIMHO9t " ng ¢, ng 687

Nhung c8ilL@ehKua | 4i thbly ¢c- hai | o4i hs3

bao g° m c¢c8c |l o9 h3®nh A, B v" C. noYn A |

Cad45 c¢c,ng v,i m t h3nh kh i cfFulYoht&a " bhnT

Hinh 107, 108.
Ba c¢c8i ph,u g° m c- 2A+B+C, c¢,n 3 c8i ph,
Thallium = TI687+3[2Sb128+Sbh113+TI1137]
+3[Sb128+2Sh113+TI137]
H3nh cfu trung t©m = 6
3 c8ithmh culodi h3nh 2A+B+C = 15
3 ¢c8i ph_u thu, c Il o4i h3nh A+2B+
T  ng c, ng = 3678 Anu

Tr  ng | € nggTB;tE32 FRO4B bng s’
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S° NGUYaN T. 83BISMUTH
(Bitmut = Bi)

H3nh c¢ctu H¥mumgcff®wmtrung t©m gi ng nh€e
Hinh 109.

Nhung c8i Ltoda Kludi c¢c- hai |1 o4i h3nh ph, u,
g m c&c lodi A, B, C v° D. noUn A I~ Sb1l:
Mo46 v hai nh-m N24 tYYo th" nh 139 Anu.
Zirconium v”™ c-o0b. a 168 Aguc8Baphru n"y c
c,n 3 c8i ph,u kia c- c8c LoUn A+2B+D. H3n

Bismuth = TI687+3[2Sh128+Sb113+(Cad5+Mo46+2N24)]

+3[Sb128+2Sb113+{Ti88+(Ga20+4Zr13)}]

H¥nh cfu trung tOm = 687 An|
3 ¢c8i ph,u lodi 2A+B+C = 1524 /
3 c8i ph_u | o4i A+2B+D = 1542 /£

T ng c¢c, ng = 3753 Anu

Tr  ng | € ng%g—szzrfzm,Sb%ng s’

Hinh 109
TAM nlgM THALLI UM Vé Bl SMUTH TI 6
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