CACBON

=7 Biét duoc tinh chat cta cacbon lién quan nhu thé nao vai
cdu hinh electron nguyén tir ctia né.

7 Biét dugc trang thai tu nhién, diéu ché va tng dung cla
cacbon.

I - VI TRI VA CAU HINH ELECTRON NGUYEN TU
Cacbon & 6 thit 6, nhém IVA, chu ki 2 cla bang tudn hoan.

Cau hinh electron cta nguyén tir cacbon 1a 1s? 257 2p, 16p ngodi ciing ¢6
4 electron, nén trong cic hop chat nguyén tir cacbon c6 thé tao dugc toi da 4
lién két cong hod tri véi cdc nguyén tir khic.

Céc s6 oxi hod cta cacbon 1a —4, 0, +2 va +4.

Il - TINH CHAT VAT Li

Nguyén t6 cacbon ¢6 moét s6 dang thi hinh 1 kim cuong, than chi, fuleren, ...
Chiing khéc nhau vé tinh chat vat Ii.

Lién két yéu
giira cac 16p

a) b) c)
Hinh 3.1. Cdu triic ciia : Tinh thé kim cuong (a) ;
Tinh thé than chi (b) ; Phan i fuleren C,, (c)

1. Kim cuong

Kim cuong 1a chat tinh thé trong su6t, khong mau, khong din dién, dén nhiét
kém. Trong tinh thé kim cuong (hinh 3.1a), méi nguyén tir cacbon lién két véi
bon nguyén tir cacbon lan can nim trén cdc dinh cta hinh ti dién déu bang bén
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lien két cong hod tri bén. Méi nguyén tir cacbon nim & dinh lai lién két v6i bon

" nguyén tir cacbon khdc. Do céu tric nay ma kim cuong rit cimg, 12 chit ciing

nhit trong tat ca cac chat.

Than chi

Than chi 1a chét tinh thé mau xdm den. Tinh thé than chi c6 cdu tric 16p
(hinh 3.1b). Trong mot 16p, mbi nguyén tir cacbon lién két cong hod tri vdi ba
nguyén tir cacbon lan cin nam & dinh ctia mot tam gidc déu. Céac 16p lan can
lien két v6i nhau bing tuong téc yéu, nén céc 16p dé tich khoi nhau. Do cdu
triic nay ma than chi mém, khi vach trén gidy n6 dé lai vach den gém nhiéu 16p
tinh thé.

Fuleren

Fuleren gém céc phan tir Cgg, Cyg, .. Phan tlr Cg c6 cdu tric hinh cdu rong,

gébm 32 mat, vi 60 dinh 1a 60 nguyén tir cacbon. Fuleren dugc phat hién
nam 1985.

Cic loai than diéu ché nhan tao nhu than g6, than xuong, than mudi, ... dugc
goi chung 1 cacbon vé dinh hinh. Than gd, than xuong c6 ciu tao x6p, nén
chiing ¢6 kha nang hdp phu manh céc chit khi va chit tan trong dung dich.

Il - TINH CHAT HOA HOC

Trong céc dang tén tai cta cacbon, cacbon vo dinh hinh hoat dong hon ca vé
mat hod hoc. Tuy nhién, & nhiét do thuong cacbon kh tro, con khi dun néng
né phan tng dugc v6i nhiéu chat.

Trong céc phan ing oxi hod — khir, don chét cacbon c6 thé tang hodc giam so
oxi hod, nén n6 thé hién tinh khir hodc tinh oxi hod. Tuy nhién, tinh khir vin 1a
tinh chét chu yéu cua cacbon.

Tinh khuar
Tdc dung voi oxi
Cacbon chdy dugc trong khong khi, phan tng toa nhiéu nhiét :

0 {© +4
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b)

a)

b)

O nhiét do cao, cacbon lai khir duoc CO, theo phan g :

+4 0 & +2
CO:;_ + C —t-—} 2C0

Do dé, sén phém khi d6t cacbon trong khong khi, ngoai khi CO, con c6 mot it khi CO.,

T'dc dung véi hop chat

O nhiét do cao, cacbon ¢6 thé khir duoc nhiéu oxit, phan (ng véi nhiéu chat oxi
hod khic nhu HNO,, H,S0, dac, KCIO,,...

(1]

0 +4
Thidu: C+4HNOj;(dic)—— CO, +4NO, +2H,0

0 a +2
C+Zn0 — 5 Zn+ CO

Tinh oxi hoa

Tac dung voi hidro
0 nhiét do cao va c6 chét xiic tic, C tic dung vd&i khi H, tao thanh khi CH, :
0 -4

Tac dung véi kim loai

O nhiét do cao, C tic dung dugc véi mot s6 kim loai tao thanh cachua kim loai.

0 B -4
Thi du : 4Al1 +3C —— ALC;

nhom cacbua

IV - UNG DUNG

Kim cuong duge ding 1am d6 trang siic, ché tao miii khoan, dao cit thuy tinh,
lam bot mai.

Than chi duge ding lam dién cyc, lam noi dé niu chay cdc hop kim chiu nhiét,
ché tao chit boi tron, 1am bt chi den. - :

Than céc duoe dung 1am chat khir trong luyén kim, dé luyén kim loai tir quan 2.
Than g6 duge dung dé ché tao thudc né den, thudc phio, ..

Loai than ¢6 khd nang hap phu manh duoc goi 1a than hoat tinh. Than hoat tinh
duge dung trong mat na phong doc va trong cong nghiép ho4 chit.

Than mugi duge ding lam chat don cao su, d€ san xuit myc in, xi dénh gidy, ...



V - TRANG THAI TU NHIEN

Trong tu nhién, kim cuong va than chi 1a cacbon tu do gin nhu tinh khiét. Ngoai
ra. cachon con c6 trong céc khodng vat nhu canxit (da voi, d phin, di hoa déu
chita CaCO;), magiezit (MgCO,), dolomit (CaCO4.MgCO;) (hinh 3.2),..vala
thanh phén chinh cta cdc loai than mo (than antraxit, than m, than nau, than
bun, chiing khdc nhau vé tuéi dia chét va ham lugng cacbon), didu mo, khi thién
nhién. Hop chat ctia cacbon 14 thanh phin co so cua cic t& bao dong vat va thuc
vat, nén cacbon cé vai tro rét 16n d6i v6i su song.

Nude ta ¢6 mo than antraxit 16n & Quang Ninh, mot s6 mo than nho hon ¢
Thanh Hod, Nghé An, Quang Nam, ...

a) Canxit b) Bolomit c) Magiezit

Hinh 3.2. Mdr s6 khodng vat chita cacbon

VI - PIEU CHE

Kim cuong nhdn tgo duge diéu ché tir than chi, bang cdch nung than chi
& khoang 2000 °C, dudi 4p sudt 50 dén 100 nghin atmotphe véi chéit xic tic
la sit, crom hay niken.

Than chi nhan tao duge diéu ché bing céch nung than coc & 2500 — 3000 °C
trong 16 dién, khong ¢6 mat khong khi.

Than céc duoe diéu ché bang cich nung than m& khoang 1000 °C trong 10 coc,
khong ¢6 khong khi.

Than md duoc khai thdc tryc tép tir cdc via than nam O cdc do siu khiac nhau
dudi mat dat.

Than g6 duge tao nén khi dét gé trong diéu kién thiéu khong khi.

Than muoi duge tao nén khi nhiét phan metan ¢6 chdt xic tac :

CH, —>— C+2H,
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BAI TAP
Tai sao hau hét cac hop chét clia cacbon lai 1a hop chat cong hod tri ?

Tinh oxi hoa clia cacbon thé hién & phan (g nao trong cac phan (ng sau ?
A.C+0, —> (€O,

B.C+2Cu0 —— 2Cu+CO,
C.3C+4AI —— AIC,
D.C+H,0 —— CO+H,

Tinh khir ciia cacbon thé hién & phéan (ing nao trong cac phan (g sau ?
A.2C+Ca —> CaC,

C.C+CO, —> 2CO

Lap phuong trinh hoa hoc clia cac phan (g sau day :

a) H,80, (dac) *+C  ——> S0, +CO, + ?

b) HNO; @ac) +C  — > NO, +CO, +?

c) Ca0 + C —£ 5 cac,+CO

d) Si0, + C £, si+co

DGt mét mau than da (chita tap chat khong chay) c6 khéi Iuong 0,600 kg trong oxi du,
thu dugc 1,06 m3 (dktc) khi cacbonic. Tinh thanh phan phan tram khéi lugng clia
cacbon trong mau than da trén.



