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Toéng quan vé Phan ung héa hop trong Héa hoc
Vo co

Trong thé gidi hdéa hoc, cac phan ng dugc phan loai theo nhiéu cach khac nhau
dé gilp chidng ta dé dang nghién clru va du doan san pham. Mét trong nhing
cach phan loai co ban nhat dua trén su thay déi vé s6 lugng va thanh phan céac
chat tham gia va sdn phdm. Theo cach nay, chidng ta cé bon loai phan Ung
chinh: phdn ng hda hgp, phan Gng phan hdy, phdn (ng thé va phan Ung trao
doi. Bai viét nay sé tap trung di sau vao loai phdn Ung dau tién: Phan ung héa

hop.
1. Pinh nghia va Pac di€m cta Phan itng Héa hop

1.1. Pinh nghia

Phan (ng hda hgp la phan ¢ng héa hoc trong dé chi c6 mét chat méi (san

pham) dugc tao thanh tu hai hay nhiéu chat ban dau (chat tham gia).

Day la loai phdn Ung don gidn nhat vé mat cau trlc, noi cac nguyén tl hoac

phan t& két hop lai v4i nhau dé€ tao thanh moét phan ti phic tap hon.
Céng thic téng quat: A+ B> C

Trong dé A, B la cac chat tham gia, va C la sdn phdm duy nhat ctia phan Gng. A

va B c6 thé la don chat hoac hgp chat.
Vi du minh hoa:
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e Vi du 1: D6t bbt sat (Fe) trong khi oxi (0z), ta thu dugc sat(lll) oxit (Fe20s).
4Fe + 302 - 2Fe20s (Diéu kién: nhiét do)

(Tl hai don chét tao thanh mét hop chéat)

e Vi du 2: Cho v6i sé6ng (Ca0) vao nudc (H20), ta thu dugc voi toi (Ca(OH)z2).
CaO + Hz20 - Ca(OH):
(TUr hai hop chét tao thanh moét hop chat mai)

1.2. Pac di€m chinh

e S6 luong chat: Ludn ¢ tir hai chat tham gia trd 1én nhung chi tao ra MOT

chat sdn phdm duy nhat. Pay la dau hiéu nhan biét quan trong nhat.

e Nhiét phan ung: Hau hét céc phan Uing héa hgp déu téa nhiét (phan Gng

tda nhiét), vi qua trinh hinh thanh lién két méi thudng gidi phdng nang luong.
e Su thay déi sé oxi héa: Phan (ng hda hgp c6 thé [a phan (ng oxi hda-khur
(khi cé su thay d6i s6 oxi hda clia cac nguyén td) hoac khéng phai la phan
ng oxi héa-kht.
2. Phan loai cac dang phan iung héa hop thuong gap

Dua vao ban chat cla cac chat tham gia, ta cé thé chia phan (ng hda hgp

thanh cac dang chinh sau:
2.1. Kim loai tac dung va@i phi kim

Pay la dang phan &ng héa hop rat phé bién, trong dé mot kim loai két hop vaéi

mot phi kim dé tao thanh mudi hoac oxit.

Cong thuc: Kim loai + Phi kim -» Mudi / Oxit
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Phdn ing nay hau hét déu can nhiét dé dé khoi mao va thuong la phan (ng oxi

héa-khr.
Vi du minh hoa:

e Tac dung vdi Oxi (tao oxit):

2Mg + 02 » 2MgO (Magie oxit)

(Magie chay trong khéng khi véi ngon Ita sang chai)
e Tac dung véi Halogen (tao muéi halogenua):

2Na + Clz2 » 2NaCl (Natri clorua - mudi an)

(Natri néng chdy va chay trong khi clo tao khdi trang)
e Tac dung véi Luu huynh (tao mudi sunfua):

Fe + S - FeS (Sat(ll) sunfua)

(Phdn tng xay ra khi dun néng hén hop bét sat va luu huynh)

2.2. Phi kim tac dung véi phi kim

Hai phi kim khac nhau cé thé két hgp truc ti€p véi nhau dé tao thanh moét hop
chat cong hda tri. Diéu kién phdn Ung (nhiét do, ap suat, chat xuc tac) rat quan

trong va quyét dinh san phdm tao thanh.
Cong thuc: Phi kim (1) + Phi kim (2) -» Hop chat cong héa tri
Vi du minh hoa:
e Hidro tac dung vaéi clo:
H:z + Clz2 -» 2HCI (Khi hidro clorua)
(Phan tng xay ra khi cé dnh sang khuéch tan hoac dun néng)
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e Luu huynh chdy trong oxi:
S + 02 - SOz (Khi sunfuro)

(Luu huynh chay véi ngon Ita mau xanh lam)

e Nito tac dung véi oxi:
N2 + Oz = 2NO (Nito monoxit)

(Phdn (g xay ra o nhiét do rat cao, khoang 3000°C hodac khi cé tia Iua dién)

2.3. Oxit bazo tac dung véi nudc

Cac oxit bazo clda kim loai kiém (Li, Na, K,...) va mot s6 kim loai kiém thé (Ca,
Ba, Sr) cé thé tac dung véi nudc & nhiét do thuong dé tao thanh dung dich bazo

(hidroxit) tuong Ung.

Cong thuc: Oxit bazo (tan) + H20 -» Bazo (tan)
Phan Ung nay khéng phai la phan &ng oxi héa-kht.
Vi du minh hoa:

o Natri oxit tac dung véi nudc:

Na20 + H20 -» 2NaOH (Natri hidroxit)

e Canxi oxit tac dung véi nudc (phan tng toéi voi):
CaO + H20 - Ca(OH):z (Canxi hidroxit)

(Phan Ung tda rat nhiéu nhiét)
2.4. Oxit axit tac dung véi nudc

Nhiéu oxit axit cé thé tac dung véi nudc dé tao thanh dung dich axit tuong Ung.

Trir mot s6 oxit nhu SiO2 khong tan trong nuéec.
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Cong thuc: Oxit axit + H20 - Axit
Phan Ung nay cling khéng phai la phan rng oxi héa-kh.
Vi du minh hoa:

o Diphotpho pentaoxit tac dung véi nudc:

P20s5 + 3H20 - 2H3PO04 (Axit photphoric)

e Luu huynh trioxit tac dung véi nudc:

SOs + H20 - H2504 (Axit sunfuric)
e Cacbhon dioxit tac dung véi nudc:
CO:z + H20 = H2CO0s (Axit cacbonic)
(Day la phan Ung thuén nghijch, axit H:COz khéng bén)

2.5. Oxit bazo tac dung vaéi oxit axit

Mot oxit bazo va moét oxit axit cé thé phan Ung truc ti€p véi nhau (thudng can

nhiét d6) dé tao thanh muoi.
Cong thuc: Oxit bazo + Oxit axit » Mudi
Vi du minh hoa:

e Canxi oxit tac dung vé@i cacbon dioxit:
Ca0 + CO:z - CaCO0s (Canxi cacbonat - da voi)

(Phdn tng ding dé nhén biét khi CO2)

e Natri oxit tac dung vai luu huynh trioxit:

Na20 + SOz » Na2S0a4 (Natri sunfat)
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2.6. Mot so truong hop héa hop khac
Ngoai cac dang phé bién trén, con c6 cac phan irng héa hop khac nhu:
o« Amoniac két hop véi axit:

NHs (khi) + HCI (khi) » NH4Cl (ran)

(Phan Ung tao ra "khdi trang" amoni clorua ma khéng can Iua)

e Muéi khan két hop véi nudc tao tinh thé hidrat:
CuSO0: (khan, mau trang) + 5H20 -» CuS04-5H20 (mau xanh)

(Phan Ung dung dé nhéan biét dau vét cda nudc)

3. Mdi quan hé giira Phan ung héa hop va Phan ung oxi

héa-khu

M6t cau hdi thuong gap la: "Phan ing héa hgp cd phai ludn la phan ng oxi hda-

khir khéng?". Cau tra 16i 13 KHONG.

e Phan ing oxi héa-khu la phan Gng c6 su thay déi s6 oxi hda clla mot s6
nguyén to.

e Phan iing héa hop la phan Ung tao ra mot sdn pham ti nhiéu chat tham
gia.

Nhu vay, mot phan ¢ng héa hgp CO THE hodc KHONG PHAI LA mét phan (ng

oXxi héa-khtr.
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Phan ung héa hop LA phan tng Phan ing héa hop KHONG LA

oxi héa-khu phan ing oxi héa-khu

Cé su thay ddi so6 oxi hda cua it Khong cé su thay dGi s6 oxi hda
Ban nhat hai nguyén to. Thuong xdy ra  cla bat ky nguyén té nao.
chat gilta cac don chat, hoac giltra don Thuong xay ra gilra cac hgp
chat va hop chat. chat.
2Mg° + 02° -» 2Mg*20-2
Ca*20-2 + Hz2*102 -
S6 oxi hda cia Mg tang tur 0 1én +2
Ca*2(0-2H+1):
Vidu (chat kha).
S6 oxi hda cta Ca, O, H khdng
S6 oxi hda cla O gidm tur 0 xudng -

, thay déi trudc va sau phan (ng.
2 (chat oxi héa).

4. Bai tap van dung

1. Cau hoi 1: Trong cac phan Ung sau, phan Ung nao la phan ting héa hop?
a) 2KMnOas -» Ka2MnO4 + MnO2 + Oz
b) SO2 + H20 - H2S0s
c) Zn + 2HCI - ZnClz + Hz
d) 2H2 + Oz2 —» 2H20
Dap an: b va d la phan (ng héa hop vi ching tao ra mét san phdm duy nhéat

tlr hai chat tham gia.

2. Cau héi 2: Hoan thanh va can bang cac phuong trinh phan ng hda hop sau:
a)Al+ 02-7

b) BaO + H20 —» ?
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c) P20s + H20 » 7

d) N2 + H2 = ? (ghi ro diéu kién)
Dap an:

a) 4Al + 302 » 2Al203 (nhiét dj)
b) BaO + H20 — Ba(OH):

¢) P05 + 3H20 - 2H3PO4

d) Nz + 3H2 = 2NHs (nhiét db, ap suéat, xuc tac)

. Cau hoi 3: Cho cac phan &ng héa hgp sau, hay xac dinh phan Ung nao la
phan ng oxi hda-khu. Gidi thich.

a) COz + CaO - CaCOs

b) 2502 + O2 —» 2503 (xuc tac V20s, nhiét dd)

Dap an:

a) Khéng phdi phan (mg oxi hoa-khtt vi sé oxi héa cua C (+4), O (-2), Ca (+2)
khéng doi.

b) La phan (g oxi héa-khtr vi s6 oxi héa cua S thay doi tir +4 (trong SO2) Ién
+6 (trong SOs3) va s6 oxi héa ctia O thay ddi tir O (trong Oz) xuéng -2 (trong

SOs3).
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