CHUONG 2

DINH LUAT TUAN HOAN, HE
THONG TUAN HOAN CAC
NGUYEN TO HOA HOC
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So lwge lich sir phat triéen HTTH

« * Co6 nhat: Aristotle phan loai vat chat 1am 4 loai chinh:
Khi, Ira,dat va nudc.

« * Cung thoi, triét hoc Trung Hoa cling phan vat chat
thanh ngti hanh: Kim, mdc, thuy, hoa, tho.

« * Nam 1829, nha bac hoc Duc, Johann Wolfgang
Dobereiner, da nhom 3 nguyen to mot va dua ra luat
Nhom ba: Nguyen to & gitta O khm Iu’O’ng nguyén tu
bang trung binh cta hai nguyén to lan can. Ngay sau do
cac nha khoa hoc khac phat trién thém cac nhom 16n
hon.

— Vi du: Nhém CI/Br/l , nhém sulfur, oxy, selen va tellu, nhom
nito, phospho, arsen, antimon, va bismuth va cac nhom khac.
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- Nam 1864-1865, nha bac hoc nguoi Anh, John
Newlands d3 c6 gang sap xép C4c nguyén to theo nhom 8
va dua ra luat nhom 8:

— Céc nguyen t6 hoa hoc sap xép theo trdt tw tang dan khoi
lwo‘ng nguyeén #i, tinh chit cac nguyén ¢o lap lai tirng nhom 8

nguyén ¢o.

Ong sap xép cac nguyén to nhu sau :
L Be B C N O F
Na Mg Al SI P S Cl
K Ca

* Nhung luat nhom 8 cua Newland sai do:
1. Khong phu hop vai cac nguyén td ¢ khoi luong nguyén tir
I6n hon Ca. ,
2. Khi nhiéu nguyén tir mé1 dwge phat hién, nhu cau trac khi
tro He, Ne, Ar, thi khong thich hop theo sap xép nay.
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Nam 1869 nha bac hoc Nga Dmitri Ivanovich Mendeleev va 4
thang sau, nha bac hoc Nouc Julius Lothar Meyer doc 1ap dua
ra bang tuan hoan. Nhung bang cua Mendeleev hoan chinh
hon va khdng cé nhiéu ngoai 16 nhu cua Meyer. Bang cia
Mendeleev dugc chimg minh & ding dan dua trén cau tric
dién tir vé sau, cudi thé ky 19 dau thé ky 20.

Pinh luit tuin hoan Mendeleev

Tinh chdt cac don chdt ciing nhw dang va tinh chdt cac hop
chat ciia nhirng nguyén té hoa hoc phu thudc tudn hoan vao
trong lwgng NQUYeN tie clia CAC NQuYeén 7o.

Bang hé thong tuan hoan ban dau cia Mendeleev cé dang nhu
sau:
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Groupl  Group Il Group 111 Group IV Group V Group VI Group VII Group VIII
— - - RH, RH; RH, RH —
R(D\\' Rz() R() R:‘)‘; R()z RJ()S R( )j R:( )7 R(),‘
| H=1
2 Li=? Be=94 B=11 C=12 N=J4 0=16 F=19
3 Na=23 Mg=2 Al=273 Si=28 P=3l S=32 (=355
4 K=3 Ca=40 =y Ti=48 V=3l Cr=52 Mn = 55
Fe = 56, Co = 39,
Ni=59,Cu=63
5 (Cu=63)  Zn=05 =08 =7 As=T75 Se=T78 Br =80
] Rb =83 Sr=§7 Wt=§§ Lr=9 Nb=9%4 Mo =96 =100
Ru = 104, Rh = 104,
Pd = 106, Ag = 108
T (Ag=108) Cd=112 In=113 Sn=118 Sh=122 Te=125 [=2127
bt Cs=133  Ba=1¥ Mi=138 We=140
9
10 Er=178 TLa=180 Ta= 182 W=184
Os=195,1r =197,
Pt=198, Au=1%9
1T (Au=1%)  Hg=200 1= 204 Ph =207 Bi = 208
12 Th=231 U=240
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Dmitri lvanovich
Mendeleev

Bang ndy con thiéu
nhiéu nguyen to, CAC
nguyén to trong dau
hé1 dugc Mendeleev
dé cap nhung chua
biét tén, sau nay duoc
lap vao.
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Béang hé thong tuan hoan hién dai

« Nam 1913 Henry Gwyn Jeffreys
I\/Ioseley (Anh, 1887-1915) qua
cac nghién curu va thi nghlem cua
minh ching minh rang sO thuo tu
nguyén t6 (Z) bang voi dién tich
hat nhan. Tt do dinh luét tuan
hoan duogc phat biéu nhu sau:

» Tinh chdt cac don chat ciing
nhw dang va tinh chat cac hop
chdt cia nhirng nguyen t6 hoda
hoc phu thuéc tuan hoan vao
dzgn tich hat nhan nguyén tir cac
Nnguyeén zo.
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1A 1A 1B VB VB VI B Vil B VIII B 1B I1B A IVA VA VI A VIIA | VIIIA

1 2
H He
1.008 | 4.0026
5 6 7 8 9 10

B C N @) F Ne
10.811 | 12.011 | 14.007 | 15.999 | 18.998 | 20.183
13 14 15 16 17 18

Al Si P S Cl | Ar

26.982 | 28.086 | 30.974 | 32.064 | 35.453 | 39.948

22 23 24 25 26 27 28 29 31 32 33 34 35 36
Ti \ Cr{Mn]| Fe | Co| Ni | Cu Ga| Ge | As | Se | Br | Kr
47.89 | 50.942 | 51.996 | 54.938 | 55.847 | 58.932 | 58.71 63.54 69.72 7259 | 74922 | 78.96 79.909] 83.8
40 41 42 43 44 45 46 47 49 50 51 52 53 54
Zr | Nb | Mo| Tc | Ru| Rh| Pd | Ag In | Sn | Sb | Te I Xe
91.224 ] 92906 | 95.94 * 08 101.07 | 10291 | 106.42 | 107.9 11482 | 118.71 | 121.75] 12761 | 126.9 | 131.29
72 73 74 75 76 77 78 79 81 82 83 84 85 86
Hf | Ta| W | Re | Os Ir Pt | Au TI | Pb | Bi | Po | At | Rn
178.49 | 180.95] 183.85] 186.21 ] 190.2 | 192.22 ] 195.08 | 196.97 204.38 | 207.2 | 208.98 | * 209 *210 * 222
104 105 106 107 108 109 110 111 113 114 115 116
Rf | Ha | Sg | Ns | Hs [ Mt | Uun | Uuu Uut | Uuq | Uup | Uuh
* 261 * 262 * 263 * 262 * 265 * 268 * 269 * 272 * 277 *284 *285 *288 *292
Based on symbols used by ACS  S.M.Condren 2003
58 59 60 61 62 63 64 65 66 67 68 69 70
* Designates that **Lanthanum Ce Pr Nd | Pm | Sm | Eu Gd Tb Dy Ho Er Tm | Yb
all isotopes are  Series 157.25 | 158.93 | 162.51 | 164.93 173.04 | 174.97
radioactive
*** Actinium
Series

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

» Cau tric Bang Hé thong tuan hoan cac nguyén to
hoa hoc

— Chu_ky: C6 7 chu ky tirl dén 7 (trng véi n=1 dén 7).

— Nhoém: C6 8 nhém gom ¢d nhém chinh va nhém phu (hay
con goi la phan nhdm A va phan nhom B).

— O: L& vi tri cu thé ctia imdi nguyén to trong bang, 12 s6 tha
tu nguyén to tring s6 Z, ciing 1a so electron trong nguyén
tir. (Vé nguyén tdc, khi biét nguyén t6 nam ¢ 6 nao la xac
dinh dwoc cau tric electron nguyén #z).
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* Chu ky

= Khoi dau chu ky 14 cac nguyén to kim loai kiém (Li, Na,
K, Rb, Cs, Fr) két thuc bang nhitng nguyén to6 khi tro
(He, Ne, Ar, Kr, Xe, Rr) (trtr chu ky 1).

= Ba chu ky dau la chu ky nho, chi gom mot day nguyén
to.
— Chu ky 1 goi la ky dac biét, chi c6 H va He (1s?, 1s?).

— Chu ky 2, 3 goi 1a chu ky dién hinh, c6 8 nguyén t6 (2s! dén
2522p°).
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= Bon chu ky con lai goi 1a chu ky 16n:

— Chuky 4, 5 c6 18 nguyén to (8 nguyén to phan nhom chinh ns?
dén ns2npb, 10 nguyén t6 phan nhoém phu hay nguyén to chuyén
tiep ns?(n-1)d*-19).

— Chu ky 6 ¢6 32 nguyén t6 (8 nguyén t6 phan nhoém chinh 6s?
den 6s%6p°®, 10 nguyén t0 phan nhom phu 6s°5d'-10 va 14
nguyén to ho lantanit 6s24f1-14).

— Chu ky 7 vé 1y thuyét ciing c6 32 nguyén té6 nhung chi mdi
phat hién 31 (7 chinh, 10 chuyén tiép va 14 actinit) goi la chu
ky dodang.
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« Va0 nim 2006, bang chira 117 nguyén t6 hoéa hoc da
duoc xac nhan.

— 92 nguyén t6 dugc tim trong tu nhién trong qua dat, con lai la
cac nguyeén t6 tong hop trong phong thi nghiém.

— Nguyeén t6 thir 43 (technetium) va 61 (promethium), mac du s6
tht tu nho hon nguyén t6 tu nhién 92, uranium, ciing 1a do
tong hop.

— Nguyén t6 93 (neptunium) va 94 (plutonium) mic di dugc xép
chung véi cac nguyén t6 tong hop, nhung thuc ra dugc tim thay
trong vo qua dat dang vét.

« Nguyén 76 thir 117 1a ununseptium (Uus), nguyén ¢ thir
118 du kién 1a Uuo (ununoctium).

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

o M¢t sé nhin xét:

— SO thtr ty nguyén to () tring véi so dién tich hat nhan Z.
— S0 thtr tu chu ky tring véi s6 n (so 16p electron).
= Nguyen t6 s (ho S) 1 céc nguyen to co electron cu01 cung

dién vao phan mirc s ngoai cung (kiém, kiém thd), co 2
nguyén to s & dau chu ky.

— Nguyén t6 P (ho p) cO electron cu01 cung dién vao phan
muc p ngoai cung, do la 6 nguyen t6 cudi chu ky.

— Gitra chu ky la 10 nguyén to d co electron dlen vao ON (n
— 1)d sau nguyen t6 d tha nhat 1a 14 nguyén t6 f co electron
dién vao ON (n — 2)f.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

 Nhom

L& ddy doc cac nguyén to cO tong so electron héa tri
bang nhau va bang so thir tw cua nhom hay phan nhom.

 Phan nhom chinh: (A) gom cac nguyén to s hoic p co
cong thire electron ¢ 16p ngoal cung tuong ung voi NS
hodc nsnp*2.

« Phan nhém phu: (B) gom cac nguyén to d co cong thirc
electron 16p ngoai cung (n-1)d*2ns?, moi nhom co 4
nguyeén to.
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Ngoai [¢€:

- C4c nguyén to & nhom VIII B (Co, Ni...) tuy c6 so electron
hoa tri cung 16n hon 8 (cu thé 9, 10) van duoc dit vao nhom
VIIIB (Fe, Co, Ni ¢ cau hinh electron 1a 4s23d578), vi vay
nhom nay c6 12 nguyén to.

- C4c nguyén t6 lantanit va actinit c6 cau tao dic biét duoc

xép vao nhdm I11B (cau hinh electron 16p hoa tri 1 ns?(n-2)ft-
14

- Cac nguyén t6 d co tong electron hoa tri 14 11 thudc nhom
IB, 12 thuoc nhom 11B.
- Céc trudng hop gan cau tric bdo hoa hogc bén bao hoa deu
chuyén vé do.

(n-1)d*ns? — (n-1)d°ns?

(n-1)d°ns? — (n-1)d%ns?
Cu thé: Phan nhém 1B ¢é (n-1)d®ns? — (n-1)donst

eudientucntt
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Cau truc electron, nguyén tir va su thay doi tinh chat

cua cac nguyén to trong hé thong tuan hoan

« Ban kinh nguyén tix va ion (r)

— Trong cung chu ky: Tt trai sang phai ban kinh nguyén ti
giam, do Z tang va n khong doi. O céac chu ky 16n khong rd
rang, do hi€u irng chan.

— Trong nhom chinh: Tfén xuéng ban ,kl’nh nguyeén tir tang do
n tang va hiéu ing chan chiém wu thé so voi Z tang.

— Phan_nhém phu: Nguyén t6 1 nguyén t6 2 béan kinh nguyén
tur tang, sau do hau nhu khong tang.

— Ban kinh ion c6 xu hudng bién thién giéng nguyén ti.

— Ban kinh ion duong nhoé hon nguyén tir trung hoa.

— Ban kinh ion am 16n hon nguyén tr trung hoa.
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Bién thién ctia ban kinh nguyén tir theo s6 nguyén to

Atomic radius (pm)
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Ban kinh nguyén tu
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« Nang lwgng ion hoa (I hay E))

— L& ning lwgng can thiét birt mgt electron (khéi nguyén ni
hay ion dwong) dé tao 1on dwong (hay ion dwong cao hon) ¢
trang thai khi.

— Ning luong ion hoa cang nhé thi cang dé nhuong electron, do
do tinh kim loai va khir tang.

— Té&ch electron dé tao cation cang vé sau cang kho.

« Vi du: Tach electron tht hai cho ra X*2 co 1,>>11.

— Z tang va hiéu tmg Xam nhép ting dan dén | ting.

— Trong 1 chu ky tr trai sang phai | tang, tinh kim loai giam (Z
tang).

— Hiéu ung chin ting dan dén | giam= Tu trén xuodng, phan
nhom chinh | giam.

— Phan nhom phu I tang (it) do hi€u rng Xam nhap tang

gThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ionization energy (kJ/mol)
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Successive ionization energies (in kJ/mol)

Element | First | Second | Third | Fourth | Fifth | Sixth | Seventh

Na 496 4,560
Mg 738 1,450 | 7,730

Al 577 1,816 | 2,881 | 11,600

Si 786 1,577 | 3,228 | 4,354 | 16,100

P 1,060 1,890 | 2,905| 4,950| 6,270| 21,200

S 999.6 2,260 | 3,375 4,565| 6,950 8,490 27,107
Cl 1,256 2,295| 3,850 5,160 6,560 9,360 11,000
Ar 1,520 2,665| 3,945 5,770 7,230 8,780 12,000
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» Ai lyc electron (F hay E,,)

— L& ndng lwong phat ra khi két hop mét electron vao nguyén
tir trung hoa o trang thai khi, tgao ion am.
* X°+te—> X tF(HayE,), F=Ejja— Efina
— Tinh phi kim tang < ai luc electron (F) tang.
— Trong chu ky: Trai sang phai F tang.
— Phan nhém chinh: T trén xuéng F giam.
— Clo ¢4 i luc electron 16n nhat trong bang HTTH.
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- Chu y la ky hiéu quy udc cho E_, nguoc vdi nhiét
dong hoc: E_, duong nghia 1a nang luong thoat ra tu
nguyeén tu dé tao anion.

- T4t ca cac nguyén to co E., duong.
- Chlorin c6 ai luc electron manh nhat, thiy ngan
thudc loa1 yéu nhat.

- Tong quat, phi kim c6 ai luc electron 16n hon kim
loai.
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E,. duoc tinh bang KJ/mol

H He
73 *
Li | Be B C N O F Ne
60 * 27 | 122 * 141 | 328 *
Na | Mg Al Si P S Cl Ar
53 * 42 | 134 72 200 | 349 *
K | Ca | Sc | Ti V | Cr | Mn | Fe Co Ni Cu Zn Ga | Ge As Se Br Kr
48 2 |18 | 8 | 51 | 65 * 15 64 | 112 | 119 * 41 | 119 79 195 | 343 *
Rb | Sr | Y | Zr | Nb | Mo | Tc | Ru Rh Pd Ag Cd In Sn Sb Te I Xe
47 5 30|41 8 | 72 * 101 | 110 | 54 | 126 * 39 | 107 | 101 | 190 | 295 *
Cs Ba * Hf Ta| W | Re | Os Ir Pt Au Hg T Pb Bi Po At Rn
46 | 14 31 | 79 * 104 | 150 | 205 | 223 * 36 35 91 *
Fr | Ra * | Rf | Db | Sg | Bh | Hs Mt Ds Rg Ub | Uut | Uug | Up Uu Uus | Uuo
* Lanthanides | La | Ce | Pr | Nd | Pm | Sm | Eu Gd Tb Dy | Ho Er Tm Yb Lu
45 | 92 99 33
** Actinides | Ac | Th | Pa | U Np Pu | Am | Cm Bk Cf Es Fm Md No Lr
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P06 am dién
— Cho biét kha nang mot nguyeén tu cua mot nguyén to hit mat
do electrqn ve phia minh khi tao lién két véi nguyén tir ctia mot
nguyén to khac.
—  16n thi sy hat electron 16n.
— Trong chu ky: Trai sang phai y tang.
— Trong nhdm chinh: Tt trén xudng y giam.
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Electronegativi: s of the Elements

1A

H
21| 2A 3A 4A 5A 6A TA

R

Na | Mg
09112
K

3.0-4.0

2.0-2.9

1.5-1.9
<L.5
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» SO oxy héa

La dién tich dwong hay &m ctia nguyén t6 trong hop chat duoc tinh véi gia thiét
rang hop chat duoc tao thanh tir cac ion.

Mt 56 quy tic Xac dinh sé oxy hoa ciia cac nguyén ¢o:

S6 oxy hoa cua nguyén t6 tu do bang O.

S6 oxy hoa cia mdi ion mot nguyén tir bang dién tich cua ion do.

S6 oxy hoa cua mdi nguyén té trong hop chat cong hoa tri bang dién tich
ctia nguyén tir d6 khi xem cip electron lién két s& chuyén han vé nguyeén tir
c6 do am dién 16n hon. (Vi du NH, N 13 +3).

S6 oxy hoa ctia kim loai kiém luoan bang +1, kiém tho +2.

S6 oxy hda caa Oxy bang -2 (trix F,O va O2 a +2 va -1)

S6 oxy héa Hydro bang +1 (trir cac hop chat Hidrua ctia kim loai hoat dong
bang -1)

“Tong s6 oxy héa trong phan tir trung hda ctia cac nguyén t6 bang 0”

Theo nguyén tac nay tinh s6 oxy hoa cua cac nguyén to
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Tw tinh

Két qua cua su tu quay cta cac electron (spin).

Nghich tir (diamagnetism) — Khong co electron tu do
Thuan tr (paramagnetism) — C6 1 hay nhiéu electron tu
do.

Sat tir (ferromagentism) — La truong hop thuén tir nhung
& day ban than vat chat co tir tinh.
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