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CHUYEN DE CACBON - SILIC

A) CACBON
Hop chat cia cacbon gom Cacbon monooxit, Cacbon dioxit, axit cacbonic va mudi cacbon

Hop chét cha cacbon

Huu co Vo co

I. Cacbon monooxit - CO

C=0:

112.8 pm

1. Céu tao phén tir va tinh chat vat li

- C4u tao cua CO 1a C=0 (trong d6 c6 1 lién két thudc kiéu cho - nhan).

- CO 1a chét khi, khéng mau, khong mui, khéng vi, tan rét it trong nudc va rat bén véi nhiét.
- CO 1a khi doc vi né két hop v6i hemoglobin & trong méau tao thanh hop chat bén lam cho
hemoglobin mat tic dung van chuyén khi O,.

2. Tinh chét héa hoc

- Phéan ttr CO c6 lién két ba bén vitng nén & nhiét do thuong C rit tro, chi hoat dong trong diéu
kién nhiét do cao.
- CO la oxit trung tinh khong c6 kha ning tao mudi — khong tac dung v6i dung dich bazo va
dung dich axit & nhiét d§ thuong.
- CO la chét khtr manh.
+ Téc dung voi céac phi kim:
2CO + 0, — 2C0O, (700°C)
CO + Cl, — COCI; (photgen)
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+ CO khur oxit ctia cac kim loai dung sau Al trong day hoat dong hoa hoc cia kim loai (phan
ung xay ra ¢ nhiét do cao).
3CO + Fe;03 — 3CO; + 2Fe
CO + CuO — CO; + Cu

3. Dieu cheé

- Trong cong nghiép:

C + H,0 < CO + H, (1050°C)

CO, + C — 2CO (%)

- Trong phong thi nghiém:

HCOOH — CO + H,0 (H,S0, dac, t°)

4. Nhan biét

5CO + 1,05 — 5CO, + |,
I1. Cacbon dioxit - CO,
0=C=0

1. Céu tao phén tir va tinh chat vat li

- CAu tao cua CO, 1a 0O=C=0.

- La khi khong mau, vi hoi chua. Tan it trong nudc. CO, khi bi 1am lanh dot ngot 1a thanh phan
chinh cua nude da kho. Nude da kho khong nong chay ma thang hoa nén dugc dung dé lam moi
truong lanh va kho, rat tién loi dé bao quan thyc pham.

2. Tinh chit héa hoc
a. CO; la oxit axit

- CO; tan trong nudc tao thanh axit cacbonic (1a mot diaxit rat yéu):
CO5 + H,0O > H,CO5
- CO, tac dung véi oxit bazo — mubi:
Ca0 + CO, — CaCOs (t°)
- CO; tac dung véi dung dich bazo — mudi + (H20)
NaOH + CO, — NaHCO;
2NaOH + CO, — Na,CO3 + H,O
Phan ung ctia CO; v61 dung dich kiém tao thanh mubi nao tuy thudc vao ti 1€ s6 mol ctia 2 chat
tham gia phan Ung.
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b. CO, bén, ¢ nhiét dd cao bi nhiét phan mot phan va tac dung dwoe véi cac chit khir manh

2C0O, — 2CO + 0, (19
CO, + 2Mg — 2MgO + C
CO, +C — 2CO

c. CO, con duwoc ding dé san xuit ure

CO, + 2NH3 — NH,0 - CO - NH; (amoni cachamat)
NH,O - CO - NH, — H,0 + (NH,),CO (180°C; 200at)

3. Diéu che

- Qué trinh h6 hap ciia ngudi va dong vat:
CegH1206 + 60, — 6CO, + 6H,0

- Qua trinh 1én men bia rugu:

CeH1205 — 2CO, + 2CoHsOH

- Qua trinh d6t chay nhién lidu:

CxHy + (x + y/4)O, — xCO; + y/2H,0

- Trong cong nghiép:

C + 0, — CO; (d6t chay hoan toan than cdc trong khong khi)
CaCO; — Ca0 + CO, (1000°C)

- Trong phong thi nghiém:

CaCOj3 + 2HCI — CaCl;, + CO; + H,0

3. Nhén biét

Tao két tha trang v6i dung dich nudc voi trong du.
CO, + Ca(OH)g — CaCOjz + H,O

11 . Axit Cacbonic: H,CO;

H,CO3 la mot axit hai néc, khi tan trong nudc & 25°C, axit cacbonic dién li theo 2 nic vai hai
hang s0 phan li K,va K,

14

IV. Muoi cacbonat
La mubi cta axit cacbonic (gdm mudi COs> va HCOy).

1. Tinh tan
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Cac mudi cacbonat trung hoa ctia kim loai kiém (trir Li;CO3), amoniac va cac mudi
hidrocacbonat dé tan trong nudc (trir NaHCOs it tan). Cac muoi cacbonat trung hoa cta nhiing
kim loai khac khong tan hoac it tan trong nudc.

2. Tinh chét héa hoc

- Su thuy phan: Mudi cacbonat ctia kim loai kiém bj thity phan manh tao méi truong kiém:
Na,CO; — 2Na* + COz”
CO3* + H,0 «» HCO3 + OH’
— trong mot $b phén rng trao d6i Na,CO3 dong vai tro nhu 1 bazo:
2AICl3 + 3Na,CO3 + 3H,0 — 2AI(OH)3 + 6NaCl + 3CO,
Chu ¥: Mudi (NH4),CO3 ¢6 méi trudng trung tinh.
- Su nhiét phan:

+ Mudi cacbonat tan khong bi nhiét phan (trir mudi amoni), mudi cacbonat khong tan bi nhiét
phan:
MgC03 — MgO + COZ (t )

+ T4t ca cac mudi hidrocacbonat déu bj nhiét phan:
2NaHCO3; — Na,CO3 + CO, + H,0
C&(HCOg)z — CaCO3 + H,O + CO,
- Tinh chat hoa hoc chung ctia mudbi:

+ Tac dung voi axit — mudi méi + CO, + H,0
NaHCO3; + HCI — NaCl + H,O + CO,
Chuy: Néu cho H' vao mudi tan thi COs* — HCO3 — H,0 + CO,.

Néu cho H' vao mubi khong tan thi COs> — CO, + H,0.

+ Téc dung v6i dung dich bazo — mudi méi + bazo méi
NaHCO3; + NaOH — N&zCOg + Hzo

+ Tac dung v61 muoi — 2 mudi mai
Na,CO3 + CaCl, — CaCO; + 2NaCl

+ Tac dung véi kim loai dimg trudc kim loai tao mudi — mudi méi + kim loai moi
Cu(HCO3),; + Mg — Mg(HCO3), + Cu

3. Nhén biét

Cho tac dung véi axit — CO;
CaCO;3; + 2HCI ® CaCl, + CO, + H,0
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B. Silic
1. Tinh chat vat li

Silic c6 2 dang thu hinh 14 silic v6 dinh hinh va silic tinh thé.

- Silic v6 dinh hinh: 14 chat bot mau ndu, khong tan trong nudc nhung tan trong kim loai nong
chay.

- Silic tinh thé: c6 mau xam, c6 anh kim, c6 ciu tric gidng kim cwong nén c6 tinh ban dan.

Silic

2. Tinh chét héa hoc

- Céc muc oxi hoa c6 thé co cua Si: -4; 0; +2; +4 (sb oxi hoa +2 it ddc trung) nén Si co ca tinh
khtr va tinh oxi hoa.
- Silic v6 dinh hinh c6 kha nang phan ing cao hon silic tinh thé.

a. Tinh khw

- Tac dung v6i1 phi kim:
Si + 2F, — SiF,4 (phan ung xay ra ¢ nhiét d thuong)
Si + 20, — SiO, (400 - 600°C)
- Tac dung v6i hop chat:
+ Si tan dé dang trong dung dich kiém — H,
Si + 2NaOH + H,0 — Na,SiO3 + 2H;
+ Si tac dung voi axit
4HNOj; + 18HF + 3Si — 3H,SiFs + 4NO + 8H,0
- Trong hd quang dién, Silic tac dung v6i Hy tao thanh mot hdn hop cic silan:
Si + Hy — SiH,4 + SisHg + SizHg + ...

b. Tinh oxi hda
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Si tac dung duoc voi nhiéu kim loai & nhiét d6 cao — silixua kim loai.
2Mg + Si — Mg,Si

3. Piéu ché

Si0; + C han céc — 2CO + Si (1800°C) ‘

SiO; + 2Mg — 2MgO + Si (c6 thé thay Mg bang Al)
SiCly + 2Zn — Si + 2ZnCl,

SiH, — Si + 2H, (%)
Sily — Si + 21, (19

B. Hop chat cua Silic
L. Silic dioxit (SiO,)
1. Tinh chét vit li va trang thai tw nhién

- La chat ¢ dang tinh thé nguyén tir, khong tan trong nudc.
- Trong tu nhién chu yéu ton tai & dang khoang vat thach anh.

Hinh. Cac tinh thé thach anh

2. Tinh chit ho4 hoc

- Si0; c6 tinh chit cua oxit axit, tan cham trong dung dich kiém va tan dé trong kiém néng chay
hoidc cacbonat kim loai kiém néng chay — silicat:

SiO, + 2NaOH — Na,SiO3 + H,0

SiO, + Na,CO3 — NaySiO; + CO,

- SiO, tan dé trong axit HF:

SiO; + 4HF — SiF, + 2H,0

Phan g nay dung dé khic chir trén thuy tinh — khong ding binh thiy tinh dé dung axit HF.

II. Axit silicic va muoi silicat

1. Axit HzS|O3
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- Dang keo, khong tan trong nudc, khi dun néng dé bi mat nuée:

H,Si0; — H,0 + SiO; (')

- Khi séy kho, H,SiO3 mat mot phén nudc tao thanh vit liéu xép la silicagen dugc dung lam chét
hat 4m va hip phu nhiéu cht.

- H2Si03 chi tac dung véi dung dich kiém manh.

H>SiO; + 2NaOH — Na,SiO3 + 2H,0

- La axit yéu, yéu hon axit cacbonic nén diéu ché bang cach dung axit manh day ra khoi mudi
hodc thiy phan mot s hop chét cua Si.

Na,SiO3 + 2HCI — 2NaCl + H,SiO;

Na,SiO; + CO, + H,0 — H,SiO3 + Na,COs

SiCly + 3H,0 — H,SiO3 + 4HCI

2. Mubi silicat

La mudi cta axit silicic thuong khong mau, khé tan (trir mudi kim loai kiém tan duoc).

- Dung dich dam dac ctia Na,SiO3; dugc goi 1a thuy tinh 1ong duoc dung dé ché tao keo dan thuy
tinh va st, bao quan vai va g khoi bi chay. Trong dung dich, silicat cta kim loai kiém bi thuy
phan manh tao moi truong bazo:

Na,SiO; + 2H,0 — 2Na" + 20H + H,SiO;
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