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CHhuwNG V

4 MnT NHCEM A

nh-m n"y c- mHt tr °
h3nh kh i 4 mHt ngo
9 gc & @h, M tiromgayln
t cu’ i c¥%ng ghi t he
H3nh 42.

h“nh nghi°n c¢_ u Li Qu

t°nbavo iv'm Tthis®n hnhu h4n ph<€hng

HCNH KH™ I
guy°n t° trong
ng trung t ©m.
cl LQu c¢c- dYing
c tr€eng c¢_, a c:h
m Hai nguy °®
nh kh™ i 4 ml—bt.
ch¥ng ta til/]n
c XxilJj
didng th_ ¢ b3un

ANU NGUYaN T TAM nl gqM
NGUYaN T,

164
290

720

936
1,568

1,746
2,455

2,575
3,131

3,299
4,087
4,267

Beryllium
Oxy

Calcium

Crom
Strontium

Molybdenum
Barium

Neodymium
Ytterbium

Tungsten
Radium
Uranium

Be4
(55N2+5.0.7)
+(55N2+5.0.7)
(8Li4+8Ad6)

= Ca80
(8N6+8Ad6)
(8B8.1.7)
=Sr96
(N2+Sr96)
(1.7+Sr96)

(Ce667)
(Yb651)

(Lu819)
@&19)
(Lu819)

HOA H C HUY N Bi

g L. t h_ ki Wu h-

4 CcCl PHwU 4 Mél NH

4(Bel0) -

4(Ca45+Ca70+Ca45s)
4Cal60 -
4(Cal60+2Cr25) -
4(2Cal60+2Sr24) -

4(2Cal60+2Mo46) -
4(2Cal68-2Mo46+Ba33)
+Li63b+Ba80) -
4(2Cal160+2Mo46+Nd65) -
4(2Cal160+2Mo46+Cal60
+Yb48)=4Yb620 -
4(Yb460)
4(3Cal60+3Mo046) 4(3L|63)+Cu10)
4(3Cal60+3Mo46) 4(3Li63)+Ur36
+Ur19

Trang 98
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) Hinh 42 5
CCC LOVYI HCNH KH™ |1 4 MnT
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S’ NGUYaN T, 4 BERYLLIUM

(Beri = Be)
Beryllium I > th” nh phfn Lhn giln nhblt
t. m t h3nh cf " trung tO©m, m i c8i ph,
Hinh 43.

H3nh kMXinhctkilh'cih" cfh_ a 4 Anu khlng tht]j
C8c pwmKu.ph, u ¢c- ch_a 4 h3nh tr_ ng. Nh
Anu sdp x/Jp '9i th"nh 2 b, ba v~™ 1 b, b’
Beryllium = Be4+4(4Bel0)
H3nh cfu trdAmm t ©m
4 c8i ph,40Anum, i=160RWnpuu
T  ng ¢, ng=164Anu

Tr  ng | € ng11£84t2:|19hllb%ng s’

S’ NGUYaN T. 80OXYGEN
(Oxy, Oxi =0)

Ngay t. Lfu, ng€ i ta L« nhdn thbly r 3n
h3n c¢cblu tr%c t°  ng qus8t c¢c,a c8c ng ’
d a v'o m! h3nhhxidk kB nih 4« hmkut L Qh
mHt nh€eng Hydr o, Oxy v~ N i t h d

g i T th¥% v'° r3ung ¢l ba th. n"y th ¢ ra
Nguy°n t  Oxy °~ thwh®ehtrlngmbtnhétnbngi
theo h3nh xodn “¢c gi ng nh€ m t con r dn,
chiJJu s8ng ° tr°n m, i m t cu, n dOy quay
rasn qul th, ¢ |I'" m t didng k®p, m t n a ©Om
H3nh 43a cho ta thbly sh LY n"y |~ m t
v. ng chdc do s, ki n |7 hai L€ ng xodn
c8c h€e ng L°i ngh ch nhau v™ nh€e vdy b7y
m" tatrtonbdy m, t nguy°n t v’ n ve€ t tre°n L°
nh,_ ng c¢8i h, m c,a m t con r dn ©Om; nh, ng
vio gi.a nh_ng h3nh kh i c¢cfu ch-i s8ng |
nh. ng L€ meltxddm géln, ch¥%ng v n | nh_n
Anu, N 2 Nh._ ng h3nh c¢cfu |, n hhn c- 7 Anu,
H3nh 43b | h3nh nguy°n t Oxy, <cho tasg
h€© ng L i ngh  ch nmhka8w tcm rm thivdd oW ah
"¢ | d€ehng, c¢.,n h3nh xodn “"¢ kia |~ ©m,
OoOxy. Ch¥“ng ta s€& g i m, i na n-y |~ | O.
ngoUYi tr_. s kh8c nhaw- -kh tx ocsdn kchh8¥%n gn hlati
M, i I Oxy c¢c- ch_a 5 h3nh cfu | _ n, m i
khg8c nhau vQ c¢cblu h3nh t%y theo ch¥%ng thu
Oxy. Hinh 44.
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Hinh 43
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M, i I Oxy bao g m 5 tiJJt di n ho"n to"
nh-m 7 Anu, b°n tr°n n- | 6 nh-m N2 v~
n"i 1iQn 149i v, i nhau th"nh ra m t chu, i
bi Jn tth Ih® mg xodn " c.

T. H3nh 44, ch¥%ng ta c¢c- thwW I €u T ngay
n a c¢c,a nguy°n t ; L- | " trong nh-m 7 Ani
m t c8ch LHc bi t; ° toOm LiWm |~ mput Anu
©m) L€ ¢ sdp x/Jp ° 6 LiWm L€ ¢ biWu di_  n
. nh-m 7 Anu thu,c¢c n a ©m c¢c,a Oxy, ta c-
ra b i 1 Anu ©m; 6 Anu kh8c (3 d€hng v~
m ¢c, mt°ecHm t L€ ng c*%ng v.i t©m Li Wm,
vulng g-¢ v.i nhau. Tuy nhi°n, L€ ng trur
b xi°n Li. M, i nh-m 7 Anu c¢- gdn the°m 1
n"y L€ ¢ tramé b "y trong HS3

Tuy nhi°n, m i s, m: t[ n"vy IiQu khtng
chblt minh m€ phi th€ ng c¢c,a c8§c thfn | c
thfn | ¢ d2nh d8ng v" o L-, tuy nhi®°n ta I
thfn 1 ¢ th_ nhblt d€ ng nh€e bdt Lfu tUi
g m 7 Anu. Anu L Lre ¢ MHt Tr° i tiflp ch
gi " ng nh€© 8nh s8ng ch-i | _.,a xY9Y ra theo n
c.a Anu vQ phauaahtit 6 Anu khS§8c, 3 Anu d<€hn

ThJ] r“i, ¢+ m t thfn | ¢ th_ nh3 tr o
t©m thfn | ¢ trti c¢chly nh€e ta biWu th |
thfn | ¢ lutn lutn @ahmhyt rAand, Mhdhoan¥t ™ clu
d€. i v thfn | ¢ nhdp v o L "nh c¢c,a Anu °
bao g° " m 7 Anu, thfn | ¢ tuln ra t_. Anu t
nhdp v " o Anu trung t©m ‘dych,  trl g h3Ymh r
ho"n c¢ch  nh.

Khi ho"n th”>nh m t mUdch nh<€ thJ, thfn
nh€ thwW bung m t |l o4i c¢[m _ng. N- t_. chi
t ©m v t8c L, ng c¢c,a n- _c cth2onm hk ®&mp :n-m, tc hl
l °n Xxuy®°n qua m, i b hai . N - ch3ng nh_ng
khiJJn cho c8c b, hai n"y sdp xJJp v o Vv’ t
LYt t, i b hai cao nhblt ttrh°3n nn-- vcXnn cc,-n nv
kh8c c¢c,a n a Oxy; nJju b°n tr°n khlng c,r
nhdp v ™o b, hai thlng qua 6 b, hai . NJ]u
th® thfn | ¢ s€ tr” o xu ngnt€ inht ngtdp°nl
trai X, tr°n m t s i dOy . Nh€eng khi Li X
|l u' ng thfn | ¢ cdt ngang n- theo h3nh vu!?

Thfn | ¢ th ba n"y clng xublt ph§t t.
x4 ra th33nhg g-th&ng thfaen Khi | ¢ h€e ng |7
v,i thfn I ¢ n"y theo g-c¢c vulng, th3 m t
m t Anu ©Om Iij-'u ti °n, kJj LOn |~ Xung quan
3 Anu d<€hng. I0h|trlb‘®gc cl§€an\h-m c h, yJu |~
m t hi u qul[ k8 di" " u L"i v,i nh-m d€hng.
hd ntng 1€ ng kh ng I vt | °n trong 7 A
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o

Le ¢ s d. ng | mnygi€ ¢. t ar ang vB3 sh 44u ch
nh-m 7 Anu ©m. Tuy nhi°n trong tr<€ ng h°’
c.a Anu trung t©m theo m t d,ng, LOy,
Xxublt phgt L8y b n L€ d,aolgi dtmag mhamh
ri tr° 149 Anu trung t©m m" n- xublt ph§
&t |€u T thbly r33ng, ch3ng hdn nh€e m t | u”
xY9 ra t L'i Wm Anu ©Om ° ttrAumug d@hm g ,t hre in .n
Anu Om, kJ] L/Jn nhdp v 'qu amAnnwZA@m mn€htn.g -~
nhdp v™o Anu trung t©Om. T<€hng t nh€ vdy
t . Li Wm Anu trung tO©m h€© ng sang b°n t
m t Anu d€hng, r° i |1 YigqusydpwZh d@hmgt IAnun
| 4i nhdp v 0o Anu trung tOm. Vdy |~ ta L«
Thfn | ¢ Li xu'ng tiflp t,c L° xu' ' ng 5 |
c.a tiJt di n kJ tifJJp. Khi ng+¥€ i tta iL4t t
i Oxy d€ehng, r°i nhdp v o L
Cs§i vdt thwW gi ng nhe h3nh con r dn cu,
thbly ¢- vUT gi ng nh€ m t con rdn 8nh s§&n.
yJu t° th” nh phfn th3 | Oxy- -d@blrmug hv ngi LO>
I Oxy ©m c - m°-u xanh | h
Oxy = (55N2+50.7)+(55N2+50. 76)
N a d€ehng 55 h3*nh c¢cfu, m i h3nh cfu 2
+5 Loa, m, i Loa 7 Anu = 145
N a ©O©m 55 h3®3nh cfu, m, i h3nh cfu 2 Anu
+5L 9 a, m, i Leoa 7 Anu = 145 Ar
T  ng c, @90 Anu
Tr  ng I*e°ng%)t2rrli6,lﬂ%ng s’
Bi An th® tho 2 cva Oxy
Tr°n LOy ta c¢c- n-i rvhgc7 vAdamgd€hreg vx W
khi tdo ra 7 Anu ©m, th3 c¢- nh_ng s, t €h
m t s’ nguy°n t Oxy, s. t<€hng t8&c n"y t
ch¥ing m t | ¢ chly v™o0o t. chlzcamthh)45th t
B°"n Anu n"y kh'ng hQ b bao quanh b i bbl
vio c¢c[ 4 c*¥ng m t | Y% v~ khlng LI ra kh, i
ta khlng bifJt r»; do nhi°n n- tYHYo ra m, t
Ti Jt di n d€hm@IANT+(11X2) Anu
TiJt di n ©m =29Anu 7+ (11X2) Anu
Nh-m m i g " m 4 Anu =
T  ng c., n2Anu

V3 ¢ 5 cHp nhelthhit)]dot hwwn mOky c-dah_ a

Tr  ng | € ng%zm]ﬂzm%ng s’
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Ngay c¢cl L°i v, i bifjn thw th_ 2 n"vy, th
L€ tr3nh b"y trong H3nh 45, trong L., m,
th3ing L ng. Nh€eng c- m t biJn th8i th, n |

v tr2 n"y, ch¥ng c¢c8ch xa nhau nhi Qu h
hai imMicha bi/Jn thwW th. nh3 n"y. M i Ox
v8ch n"y c- ddng qul tr_ ng H3nh gi ng n
hhn ° gi_.a khi so v,i biJjn thW b3nh th¥€ |
l o4i mdm hmWwW kiia, Loy |~ tr<€ ng h' p khi

Bi An th® tho 3 cva Oxy

noy c¢- ' € khng phrli I m, t bi Jn thW t
kh2 qgquyWn N- L€ ¢ ki/Jjn tYo m t c8ch nhOoi
phfn d€khnghfn ©Om LQu c th°m m t cHp tiJ]
rbit thu!n thu!'n. Ta khtng bi/Jt r» Dbil/Jn t
d” i | dum.

5 cHp tifJt di n, m i tiJt di n 58 Anu

C8§c cHp tiJt =BBAmm m, i
T ng c¢., nxB48 Anu
Tr ng Ie°ng31—‘g3t2¢1]}9,33b%ng s’
* k% x x % %

Trong m t v~™i |l o4i oxide m~ ta kh[o s8§
bi Jnmb3tnhhWwt h€ ng t h_ nhblt.

H3nh c¢cfu Sinh I ¢ (Sinh Kh2 C:
(the Vitality Gloube)

X®t vQ m t | o4t kh8c h33In nh_ Pm@natuc c kh
Sinh L ¢, th3 ta ¢c- |<€u T t.i mt nh-m 7
Oxy.

Nh€nh. ng cu, ¢ kh[o ¢c.u sau n"y cho t hbl
nh€ 7 Anu c¢ch-i s8ng trong Oxy | " m t kIJt
gi i th2ch L€ c. 7 Anu trong Oxy v~° 7 Ant

0o st Khi mKkhth3 ng€ i ta m i | €
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69 eé
oa 6:
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%
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Nh- m d€ehng O. 7 Si i
Hinh 46

H

ThoUt nh3n, hai nh-m trong HE'nh KIB[ a €s !
t" m hhn s& cho thbly s, kh&8c nhau. Nhi
ph€hng tronigpdkch?! nngangi ant ngy " t@eyehndet mg, 7
trung t©m. ., ¢l hai nh-m n"y, th3 “trhfn |
| © Anu d<€hng) Vv~ ° n- u | ©u nh€e ta thbly
nhi 2 Anu t Yo t i°n L nh v~ hi°n
oOxy, Anu hi e I
cho Anrhu °n LW
Tuy nhi?°
n vQ c8§
moncy

9

Yy t

t d€ehng, cC. n

y 7 |7 ©m, ¢, n Anu

h hau ch¥Wt x2u v

X c. a hai nh- m. K h

nu d€ehng, cho thbly r Jng

3 |theFnnhdp v™ o i3 nAWd rAgiehng” | Ui i

8c, nhi Sinh Kh2 Cfu thfn | ¢

i°n ngodi tr_. ° Lfu m¥%t cu’ i

m S rotnhgdtb | "phtdn ph2a tr°n
Le ¢ L.

~+

-
o> =T
S H
(@]
03

n .
ch n
C.

ng. V3 vdy, n -
hng ° thi°n L nh.
0 i nh Kh?2 Cfu, ao S t
g v° nh-m ©m cho n
b" gi. c¢.ng °~ v t
€ ng n"o t¥»y theo T
i v° thoUt nh3n ta
¢c nhau gi_a ch%ng thdt |~ <ct

. MKt  Tr° m° ta g i |~ Prana hoHc Sinh
rong khinhbmOxy c¢- t2ch m t |l ¢ t<€ehng t v’
°° i a Th€ ng nJj. N

n nhi nh_ n h
N® oblnl € S

o~ XUOS

oS5 30
(o) v
m m ~ ~—
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OZONE

Trong H3nh 47 c- tr3nh by d8ng vTUT c, ¢
nghoa |~ m t nguy?® t Oxy Vv, i hai con r
n a OxyrdBanccynn’Jum‘ L " nh c¢c,a m t tam gi
mHt ph3ng sao cho Kkhi ch¥ng quay tr,n th:
h i vV, i nhau ° cC8cCc nYt . Nh€ vdy Ozone |~
Ozone. Hinh 47 cho tatbly m. t bil]n thwW bao g m hai ¢
©m. BiJJn thW th. nh3 c¢c_a Ozone bao g m he

Ta c¢c- |l<€u T t.,i m <t s ki n L&8ng nglc
nghoa |~ hai nh-m d(ﬁHunrgbayvlentrcmgkhon@khlmo ©m |
khing thW nhG hhn L€ ¢, v3 s Anu trong
nghoa |~ 435. Ng€ i ta ch€a khl[o c¢c_ u LW
l °n v3d m t s, LXy ra n"m t-1lLcinvoilLtrch
Li n d€ehng x4 ra t. d€ i tr8&i Lblt m" tr
Thanh Shn (Blue Mountains) gfn Sydney, k |
th3 m i mXu Ozone m" ta khl[o iGz2®rean@® c L Q
bi Jn thW d€hng cho ta m t bin t€ ng LHc b
vQ L, sYYch ¢, a khing kh2 ° mi Qn shn c€ c
nhi Qu Ozone d€hng hhn.

Ta | €u T thblygr ong kihm@mndmeng @i t h" nh
th2ch m t con rdn v°™ t3m ra m t L i t §c
t8c L, ng Li ' n ph®©n Oxy th”"nh ra hai n a ¢

Hinh 47
OZONE
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S’ NGUYaN T, 2 0CALCIUM

(Canxi = Ca)

Calcium theo mXu <c¢, a Beryl Il i um, nheng
Beryllium Lhn. H3nh 48.

H3¥nh c¢ct u H3rmmhn g ftu©Om.rung tO©m | ° h3nh k®p
cfu kia véhi& cthph®nra 8 m%i , x99 ra t_  t
B phdn b°n trong c¢c.a m¥% v ' n thu, c vQ h
tam gi 8§c trong L- ¢- c¢ch._ a 4Anu, Li 4. B
guanh cho tauthkbly Ad6 quen th

Nhuong c€al phm.ch_a trong m,i c¢c8i ph_u
trung tO©m Ca70 c- trong n,_ i b c.a m3nh
n h blt vV, i c8c h3nh c¢cfu Beryllium. C8c h3n
trung tdm, m i h3nh c ch. a 5 h3nh gi ng nhe tr
Anu. Nh€e vdy, nh_ ng c8i ph, u c- c¢ch_ a 160
C&§c h3nh cfu Ca70 v~° Ca45 th€ ng xuy°n c-

Calcium = (8Li 4+8Ad6) +4(5A1 96+7BelO0O+5Al

= CaB80+4(Ca45+Ca70+Ca45)

= Ca 80+4(Cal60)

H3nh cfu te8rMgu t ©m
4 ph, u, m, i ph, u 160 Anu = 640

T " ng c, A0 Anu
Tr  ng Ie°ng%tmom0b%ng s’
S° NGUYaN T, 2 ACHROMIUM
(Crom =Cir)

H3nh c¢ct u H3rumgcfRwWM "y LY ng nhblt v, i hs3
ph©n Lo4Yn ° b°n ngo " i. tCrong,Q tph¥f nnikc-8m NG
thJ] cho Li 4. H3nh 48.

Nhuong c®ih, pgKes8i ph, u rblt gi " ng nh€ n
ngodUi tr. vi ¢ ta th°m v~ 0o hai kh™ i cfu
dung ch_a c8c kh' i cf& khyi ™Mi ¢v&m tpHHo Ul
Calcium, Cal60 v~ hai kh i c¢cfu b sung,
b ntm trong L- hai cHp L0 v, i nhau ch?3r

Chromium = (8N6+8Ad6)+4(Cal60+2Cr25)

H?3 n h truagtam =96 Anu
4 ph, u, m, i ph, u 210 Anu =
T " ng ¢, ng = 936 An

Tr  ng | € ngglist 2=r6P,00b bn g s’
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CALCIUM

Hinh 48
CALCIUM, CHROMIUM
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S° NGUYagN T, 3 8STRONTIUM
(Stronti = Sr)

H3nh c¢ct u Str wcn8ge ht @m.©n chia kh i cfu k®p
gi " ng nh€e trong Calcium, mhg€nhg nrh ix 3d ugng,
c8§c ph©n LoYYn b°n ngo"i L€ ¢ thay thJ] b
Nh. ng ph©n Lo4Yn b°n trong c¢c- c¢ch_a c8c ta
t g th " nh Sr96. H3nh 49.

Nhuong c8°PnphKoeng c§i pkhioiccf8 bhni de&
nhblt v, i ¢c8c kh i c¢cfu °~ Calcium v" tYo t
M, i m 1t trong c8i cHp cao nhblt c¢c,a c8c ki
nh-m I fn 1€t ntm, bly, bly.vC8ebtmhAmul .i
L ng nhblt v, i c¢c8c nh-m trong V' ng, nhe€
ra vdt thW ch_ a b°n trong h3nh kh'i cfu t
nh-m g|'ng nhe vdy v nh tr°n c¢c%mug c_, a
R Y- chmgmecn” h3nh tr§i xoan.

Strontlum Sr96+4(2Cal60+2Sr24)

H3nh cfu trung tOm = 96
4 ¢c8i ph_u, m i ph, u 368 Anu =
T  ng c, ng = 1568 Ant

Tr  ng | € ng%@zzrﬁﬁ,llb%ng s’

S’ NGUYaN T, 4 2MOLYBDENUM
(Molipden = Mo)

Nguy°n t n“y rblt gi ng nh€ Calcium v~
th” nh phfn cblu tUYot cphi cé¢®i hpmhucfu clhloi r
nh, ch a 2 Anu ° gi.a m t kh'i cfu trung

H3nh c¢tu G§fantgi AtOmdi n b°n ngo”i ¢, a [
nh-m | .7 v° c¢c8c¢c ti/JJt di n b°n trong c-
Strontu m. Hhn n_ a, chwung ta thbly c- m, t h3n
kh i cfu.

Nhuong cBljii pobBu.ph, u c- c¢ch_ a 2 <c8i ph_ u
gi " ng nh€ trong Strontium. Hai kh i cfu °
h3nh kmh,i RkRKm. Hai trong c¢c8c h3nh kh' i ¢
| .7, tYo th"nh t°ng ¢, ng 46 Anu t_c¢ Mo
2Cal60+2Mo046 tYo th"nh 412 Anu.

Molybdenum = (Sr96+2)+4(2Cal160+2Mo046)

H3 n h ruagtam t =98 Anu
4 c8i ph, u, m, i ph, u 412 Anu
T  ng ¢, ng1746 Anu

Tr  ng | € gﬁt??nzlwm%ng s’
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S° NGUYagN T, 5 BARIUM
(Bari = Ba)

Nguy°n t° n”"y gi ng nh€e Calcium v~ Str
thW m i v"o trong nh_ngHieh®&. ph,  u v’™ h3nh
H3nh ct ugtrwmmg ht ®mnh€ h3nh cfu c_,a Str

m t Il . 7 t©m Li Wm.

Nhuong c8ropfKoh_ ng c8i ph, u, ch¥%%ng ta
2Cal60, ° Lfu m i c8i ph,u c xipblhghic'g§m
ph u clng ¢ xublt hi " n mt LoUn th3ng th
vdt thwW m i, Ba33, g m 4 nh-m 5 Anu v~ m
m” hali nh-m 5 Anu xoay Vv, ng Xxung quanh r
L-ng am, ttrv, n i bdt trong h3nh c¢cfu trung

KJ L- trong LoYn trung t©m n~"y c_, a cC§i
nh n Lithium Li63, L€ ¢ sdp x/p |9 gi n
vay m€ n t. ngudy°kn] tc’'dnc -Cawe'si um. Trong Lc
Ba80, c¢c- c¢ch_ a nh-m Ba33 v_,i hai kh" i c¢cfu
Li Qu n "y g i cho ta trong s, sSsdip xJ]p c. a
Radium.

Barium = (Sr96+1.7)+4(2Cal60Mb46+Ba33+Li63b+Ba80)
H3nh cfu tx10hANU t ©Om
4 c¢c8i ph_,u, m=pR35pAmy u 588 Anu
T  ng c, ng2455Anu

Tr  ng | € ng%:ézm]}%,m%ng s’

S’ NGUYaN T, HNBODYMIUM

(Neodim = Nd)
Nguy°n t° n”"y rblt gi ng Molybdenum x®t
c- m t h3nh cfu trung t©m |, n hhn nhi Qu.
H®nh ¢t u H3nmhngcftOm™y c- m_t b phdn t
m°- ta clng thbly nhi Cerium clng nh<€ nhi

va Uranium.

Xung gquanh t©m LiWm n"y ch¥ng ta thbly
nh-m 32 Anu rblit gitmag thibg mihi mBRAa3 3 mmv "
L'i Qu n"y clilng t€hng t. nh€e c,a Cerium, Ce

Nhung c8irophgKuwm, i c 8i ph, u, ch¥ng ta t
Calcium ho"n ch" nh, 2Cal160, r”i t.i hai |
m i ti nthao Ng© m-Ne%, thtim &M b, ntm, B5, 7|
sdip x/JJp LW tYo th"nh m t mXu L i xXx_ng nht

thanh nhém Nd65.
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Neodymium = (Ce27+20 Ce32)+4(2Cal60+2Mo46+Nd65)

H3 n h truogtam = 667 Anu
4 ¢ 8i ph, u, m, i ph, u 477 Anu
T  ng c, ng2575Anu

Tr  ng | € ng2T587t—52 B 3,6bng s
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S’ NGUYaN T, ¥ OTERBIUM

(Ytecbi = Yb)

Nguy°n t° n"y L€ ¢ x©y d ng theo m t ¢
Hinh 51.

H3nh c¢ctu. tTbmgtt@mg t ©mCe23. hXonhgcfuan
n“y ¢c- t,a ra 24 LoYn, m i LoYn g" m 26 A
651 Anu.

Nhuong cHBjii po&u.ph, u ¢c- ch,  a ba Cal60, |
Yb48; t " ng ¢, ng |7 620 Anu. H3nh ofgy Vb4
h3nh ¢c- c¢ch a 12 Anu.

Ytterbium = (Ce27+24 Yb26)+4(2Cal60+2Mo46+Ca+Yb48)

H3nh cfu te6bhAut Om
4 c 8i ph_ u, m, i ph, u 620 Anu
T  ng c¢, ng=3131Anu
Tr  ng I€°ngBT183t]2nh73,%4%ng s’
S’ NGUYaN T, TUNGSTEN
(Wonfram = W)

Ta c¢c- thW n- i Tungsten |7 m t gi ai L oY
Tungsteth Fu nh<€ gi ng h't Radium ngoyi tr. n
ph©n b" ¢, a Radium. H3nh kh i c¢cfu trung
cfu c.,a Radium ngo4i tr. vi ¢ s8u Anu °
c8§ch LQu nha&t mit€dctsdp x/p theo dlng hs3
Radium hiwWn nhi°n |~ tc¢c L, quay v, ng L«
Tungsten t ¢ L quay v,ng nh, hhn nhi Qu,
Nh. ng c¢c8i ph,u c_"angrumiglsit ew, ihfouh. nhgE @§i
ngodYi tr. vi ¢ Tungsten c¢c- ch_ a th°m hai

H3nh c¢t u H3rnuhngc ftumM.ao g "  m m, t kh i <cfu
di " n, m i tiJjt di n c¢c- ch_ ar®ad83nh/t myntk
cfu n"y ¢c- mHt trong Lutecium v™ v3 vdy |
n°u r», n- ¢+ mHt nhi Radium v" ¢c8c nguy°®

Nhung c¢c8h_ migKu.8§i ph,u Tungsten gi ng
Cal cium, Chdi6oh3mhikh i cfu Mo46 v ° m t Y

Tungsten = Lu819+4(2Cal60+2Mo046+Cal60+Yb48)

H®nh cfu trung tOm = 819
4 ¢c8i ph_, u, m i ph, u 620 Anu :
T " ng ¢, ng = 3299 A

Tr  ng | € ng%?kgzznlm,Bb”ung s’
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S’ NGUYaN T, 8R&A\DIUM

(Radi = Ra)

Radium L€ ¢ x©y d ng d a v o m t ki Wu
thu, ¢ nh-m c¢c_,a n-. H3nh 52.

H3nh ¢t u Rarddnugn tcbm.m, t h3nh kh i c¢cfu tr
c¥%ng sivnh s/ nngg L, ng; chuyWn L, ng xoay tr,
quan s8§t li°n t_,c L€ c¢c mt c8&ch ch2nh x§
mfnh ° trung t©m c¢c_.,a nhi Qu nguy°n t  KkheE
nh._ng c&8i ph.iu nh” nnh’~ ng vml tr€ ng h p m
nNh-m n"vy. Nhi c8Cc nguy?” t nhG hhn, nh_t
trong khi nhi Radi um Le ng k2nh ¢, a h3nh
nh n hfu nh€e I bafaw hhawm tT@mnd, & Flkuh ci
cfu n"y |7 t©Om Li Wm c_, a hai h3nh c¢h, t hd
n"y I fn 1€t cho ta thBIy c8c nh-m c- hai
tr°n c8c b8&n k2nh xungyguanh Klbdn cfuchr
gi " ng nh€e Ba33 (4 b, ntm v~ 1 b, blfy) v~
ngang btng qua mi ng c.,a LoYn n"y; nhe€e v
Anu (a kind of surface of Anu).

Trong khi nh. nL’gI]mI m’g tcahl,'r;n1 ttull nnh€ hi n
trong c8c Anu n"y b’ cu n tr?1i Li, heg
b thay thJ] b°i vi ¢ bdt | bly m t Anu Kkh?§&:
r.ng.

Nhong c®8h_ pgKes&ingohh'ut gnh€ nh_ng c8i p
ngo4i tr_. vi ¢ ch¥%ng c¢c- ch_a 2t hhn hai
Calcium, 3Cal60, thJ r“i t.i ba Mo46 t hay

Nh€ vdy, ba ti/Jt di n tromh¥%mgi phlg -« R
m t tam gi 8c v™ kh?'ng kQ cdn nhau.

Nhung miRadituZIn.c- 4 mii nh'  n lu®©n phic°n
ra nh_ ng c8i g-¢c c¢c.,a h3nh kh'i 4 mHt . M,
h3nh n-n hoHc c8i ml hlaetreg°bam|6310 Anu, Culf(

M, t k/Jt qul rblt k8 di u m" cho L/Jn nay
| do s xo08y tr,n ¢, ¢ k8 nhanh ¢, a h?3nl
te ¢ tY9Yo ra v° l uln lultn c- m t s . u | €u n
Bwng c8ch L-, c¢c8&8c hUt L€ ¢ hwt t. b°n ng
tr,n c%ng v,i h3nh kh i c¢fu; nhi t L, 6 ¢,
bdn mUnh ra b°n ngo’ i thtng qua nh_ng h?3
qué m t Anu ra kh,_ i bQ mHt ¢, a h3nh kh i
Lhn I'D hoHc ch¥%%ng c¢c- thW I nh_ ng vdt th)
m t s tr€ ng h p c8&c vdt thw b phen |y
Radum d€ ng nh€ gi ng m t | o Ui X08y c- ho
tg§i t° h>p, r”i 14 phun ra b°n ngo’i I

Radium = Lu819+4[3(Cal60+Mo046)]+4(3Li63+Cul0)

H3nh cfu trung tOm = 819 A

4 c 8i ph,  u, m, i ph, u 618 Anu = 2
4 h3nh mii nh n, m i h3nh 199 Anu =
T " ng ¢, ng = 4087 An
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Tr* ng ti2@hn @41&*8??\ o= 227,05
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S’ NGUYaN T, YRANIUM

(Urani = U)

Uranium L€ v  06UYki WdpmHuagi ng nh€e Radi
k®m hhn. N- ¢ b n mii nh n clng nh€ b’ n
H3nh ¢t u Brrung8it ©rh, u gi ng h't nh€ nh
M. i C 8i ph, u c¢- ch a ba c8i ph,  u Cal ci um,
Nhuong h3nhM nmlih3mhhEnmii nh  n c¢c- ch_ a ba
gi "ng nh€© nhi Radium, nhgEnmg ThaAnw?3t k3 Ic
h3nh c¢cfu nh, . M t trong nh_ng h3nh cfu n°
nh,_ ng th khg8c 4 b, ba v°™ m t | .7=Ur19. (
Ur 36, ¢ ch . a nh_ng th”nh phfhtancgg, & am,ct- s
| vQ th” nh phfn c¢cblu t4o ¢, a nguy°n t  Hel

t 4o ra do s, pho©n r « Urani um.

Uranium = Lu819+4[3(Cal60+Mo046)]+4(3Li63+Ur36+Ur19)
H3nh cfu trung tOm = 819
4cdiph, u, m, i ph,  u 618 Anu = 2472 A
4 mli nh n, m i c8i 244 Anu = 9
T ng c, ng = 4267 Anu

Tr' ng Ie"ng%ﬁzﬂﬁ,om%ng s’
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S- PHAN Ré HCNH KH I 4 MnT, NHC M

S- PHAN Ré C, A BERYLLI UM

Nguy°n t n“y ¢c- c¢ch_a 4 c¢c8i ph_,u gi ng
nh-m do th8i 4 bao g m 5 vdt thw L€ ¢ ph-
ME i c 8k hip htkKhuo § t k h, i S 8p | . ¢ s€& c m
gi " ng nh€e tr_ng, BelO xoay t2t b°n trong
m ¢ do th§gi 3, b n h3nh gi ng nhe t|
t hbly hai trong m, i <c8i ph_u | ° d€ehng, «c,
. m c do thbj m€ i n'y L€ ¢ phon r« th
phfn d€ehng c nh_ng LiWm Lfu mVYt b°n r
mYat b°n trong.
H3®nh ¢t u trmumcg digOm hg§8i 4 vXn c¢c,n |~ m
c h. thdp xoay tr B n.
m ¢h&8o 3, h3nh ch, thdp cho ta t hbly
t"ng h p chuXn b" cho vi ¢ ph®n r« n- th"
S- PHAN Ré& C. A OXY
. m ¢ do t h§gi 4 hai con rdn t8ch ra kI
LQmao g " m 55 b, hai v° 5 c8i Loa ch-i s¢&
L€ ¢ sdp xJp kh&8c nhau; nh_ng c8i Loa
gi "ng nh€e trong ¢c8c h3nh tr_ng | t, | .7,
gi "ng nh& tamngH mhoa. Nh, ng con r dn <cho
th€ ng ° m c¢c do thsg8i 4 gi ng nh€e ° m c¢c |
ph-ng lui v° cu, n | Yj
m ¢ do t h§gi 3, nh, ng con rdn phon |y
m t Lohaldtc - N& m t b°n v’™ 5 hut b°en k
nguy°n th_,y

. m c dﬂQ t h8i 2, nh_ ng con r din Vv t an
t4Yo th”"nh ch¥ng, Vv’ chi |l © c¢cho ta c¢c- 10
hdt , ds&hnhgdtv” 55 hdt ©m.
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S- PHAN Ré C, A BERYLLI UM
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OXYGEN
E2
55+ 55—
5— 54+
000000000000
E3 >
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Hinh 55

S- PHAN Ré C, A OXY
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S- PHAN Ré CALCI UM

C8i MNmKuthng |, nh_ng c8i ph_u c- d¢t
v cho ta thbly ¢c- ba IKCav®,km i dfwh Kai i
c8c h3nh gi " ng nh€e tr_ ng. ., giai LoUYn t h.
t h8i 4 ph©n |y t8ch ra kh, i cC 8i ph, u c¢h,
" tr°n m c do thsgi 4.

H3nh kh i cfuh - @70, ¢- nbhoma 1D Mmnu, Bel
m ¢ do th8i 2, do@ th8i 3 theo nhe€e ta tr?3r

. m ¢ do th§gi 3, hai h3nh kh'i cfu, C
gi "ng nh€e tr_ng Al 96, phbnghaih2©mm, 10%Mbg
ntm.

) m ¢c do thsg8i 2, c8c b hai tr th”  nh
b, ntm clng L€ ¢ ph-ng th2ch, v’ c hi t Yo
L€ ¢ chia th"nh 2 b, hai, tYo th" nh 20 b,

H3nh Hnhdfu trung t©m L€ ¢ pho©n |y th"nt
M, i mfnh tr° th"nh h3nh kh i c¢cfu v cC- C
m t vdt thwW kh8& gi ng h3nh tr8i tim, Lid4d.

. m ¢ do t h§gi 3, m, i m[ nh ¢ hbinhtxiga 8 h 3 n
~ng xXx theo nh€e thtng | , 4 b, s&8u |7 d€
Li4, v’ n xublt hi n d€ i ddng m t h3nh kh
thg8i 3. B"n b, 4 d€hng v~ 4 b, b°n ©m L€

m ¢ do th8i " ”2h RAa6cPhOm Ilyat hc,n Li4
hai.
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S PHAN Ré CALCI UM
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S- PHAN Ré C, A CROM

Cs§i Mh Ku c 8§ i ph, u Crom c- ch a 5 h3nh Kk
u n"y c¢- nhi CalCai7wom, Tha]i r€d45 -v 'ham tk
ch.a 5 b, ntm. Ntm h3nh kh i c¢cfu n"
4. C8c h3nh kh i c¢cfu Ca45 v~ Ca70
W t hbly Cr 25 khi kHpo bs §tnttm vmn HHEnN
a nhau 1 b, ntm t h_ nNtm v ' n t}

i nh3 ¢, a do t h§gi 4 m, i

kim t, thg&p n’" i lic v, i

. c 3, m i h3nh bao g°" m 10 A
tron m t c¢c8i v ' nh. B, ntm c,n | 4i tYo r &
c do thsgi 2, 10 b, hai v° 5 Anu Lht
trung tam, h3nh c¢cfu trung tOm tr<€, ¢ hlJt
‘ C ‘ c do thsgi 4. |

S- PHAN Ré C, A STRONTI UM

Nhuong c€&Bi ppKuu ¢, a Strontium ch_  a 8 h
ciumbghmCad45 v~° hai Ca70, <c¢.n i
nh._ ng h3nh kh"i

C
t blt

>0
"o o

a
Lf
cf
t h”
k h’
[.7. Hinh 57.

Nh€e ta L« ch”™ r», tblt ¢ nh_ng th n-
alcium hoHc |7 HIinmg5@amhwy S5T7Tontimmc do

th8p n"i 1iQn v,i nhau cung cblp cho t:

g nh€ trong | " t. _ m
ag|4 nlg, nthag& nwi ZTribhnp v
Y 1 Lhn v . Th ¢ ra
g m" ta L« nghi®°n c¢c_ u

S- PHAN Ré C, A MOLYBDENUM

ph, u c-S&Wh_ 3 Bh hRmhi kd
g Strontium, c¢,n hai |
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a9

c- mHt hai nh-m b sung bao g m
t. Ch¥%hng c¢c- mHt t heoHnth5mhg cHp nt
0 thsgi 3, c8c h3nh kh'i 4 mHt
h.ng h3nh kh i 4 mHt n"y m i ¢c8§8i
cho ta thbly h3nh kh i 4 mHt th
hi.°mg cm'ui Lg&l &n nth trong nh-m n"y
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Hinh 57
S- PHAN Ré CROM, STRONTI UM, MOL YBL
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