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Hoc Ia thich ngay!

BAI GIANG: PHAN UNG OXI| HOA — KHU
CHUYEN PE: CHUYEN HOA HOA HQC
MON: KHTN 9 — ON THI VAO 10 CHUYEN HOA
GIAO VIEN: PGS.TS NGUYEN MAU PUC

@’ MUC TIEU

v Néu dwoc khai niém phan ving oxi hod — khir. Pdc diém cua phan ung oxi — hod khi.
v Cdn bang dwoc phdn iing oxi hod — khir theo phirong phdp thang bang electron.

Phdn itng oxi héa khiz 1a gi? Vai tro quan trong cia ching trong cugc song nhuw thé nao?

I. SO OXI HOA

Quan sat Hinh 12.1, 12.2 va tra loi cau hoi:

A Hinh 12.1. Magnesium phan (ing véi oxygen

H sCis

a) b)
A Hinh 12.2. Hydrogen phan iing véi chlorine (a) va cong thiic electron
ctia phan tir hydrogen chloride (b)

1. Quan sat Hinh 12.1, hay viér qud trinh nhirong va nhdn electron trong phdn ing giiza magnesium va

oxygen
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2. Quan séat Hinh 12.2a, hydrogen chay trong chlorine véi ngon liza sang, tao hop chat hydrogen chloride
(HCI). Néu cdp electron chung trong hep chdt cong héa tri HCI Iéch han vé phia nguyén tiz Cl (Hinh 12.2b),
hay xac dinh dién tich cua cac nguyén tu trong phan ti HCI.
Céch giai:
Magnesium nhwong 2 electron va oxygen nhan 2 electron
Mg — Mg?* + 2e
0, + 4e - 202~

Lién két trong phan tir HCI 12 lién két cong hoa tri c6 cuc — khong xéac dinh dugc dién tich — cip electron
chung léch han vé phia CI
= Cl mang dién tich -1 va H mang dién tich +1
Két luan

«  S6 oxi hda cua mot nguyén tir trong phan tir 1a dién tich cia nguyén tir nguyén té d6 néu gia dinh cap

electron chung thudc han vé nguyén tir ciia nguyén té c6 dé am dién Ién hon.

« Céch biéu dién sb oxi hoa: Sb oxi hoa dugc dit ¢ phia trén ki hiéu nguyén td.

. Vidul: HCIO
4 quy tac xac dinh sé oxi hoa
Quy tic 1: Sb oxi hda caa nguyén tir trong cac don chit bang 0
Vi du 2: S6 oxi hoa ciia cac nguyén tir trong don chat Na, Oz, Os, Hg, ... déu bang 0.
Quy tic 2: Trong mot phan tu, tong s6 oxi hda cua cac nguyén tir bang 0
Vi du 3: Tong s6 oxi hoa caa cac nguyén tir trong phan ta NHs 1a: (=3) + 3 x (+1) = 0.
Quy tic 3: Trong cac ion, sb oxi hoa cua nguyén tir (di voi ion don nguyén tir) hay tong sé oxi hda cac
nguyén tir (d6i véi ion da nguyén tir) bang dién tich caa ion do
Vi du 4: Sé oxi h6a cua nguyén tir Na, Cl trong Na*, CI" lan lugt bang +1, —1; s oxi hda caa nguyén tir C
va O trong COZ~ lan luot bang +4 va —2.
Quy tic 4: Trong da s6 cac hop chit: S6 oxi hoa cua

« Hydrogen bang +1, trir cac hydride kim loai (nhu NaH, CaH, ...)

«  Oxygen bang -2, trir OF, va céc peroxide, superoxide (nhu H202, Na202, KO3 ...)

+  Kim loai kiém ( nhém IA) luén c6 sé oxi hoa la +1

«  Kim loai kiém thé (nhém 11A) c6 s oxi hoa la +2

«  Nhom (Aluminium) c6 s6 oxi hoa la +3

« S oxi hoa ciia nguyén tir nguyén té fluorine trong cac hop chat bang -1
Vi du 5: Tinh sé oxi hoa ciia S trong cac hep chat ion sau: H,S,50,,S03%™,50%"
Dt x 12 s oxi héa cua S.
Trong H,S: 2 X (+1)+x=0=x= -2 — Kihiéu H,S
Trong SO,: x+ 2 X (—2) = 0= x = +4 — Kihiéu SO,
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Trong SO37:x+ 3 X (=2) = =2 = x = +4 — Ki hiéu SO3~
Trong SO37:x+ 4 x (=2) = =2 = x = +6 — Ki hiéu SO%~

Duwa vao cac Quy tac va Vi du trén, trd loi cac cau héi:

[7 Sé6 oxi hoa

+n
Mn+
‘7 Pién tich ion

3. Néu diém khac nhau gizza ki hiéu sé oxi hoa va ki hiéu dién tich cia ion M trong hinh ~ Nhém

IA
sau: (1)
STy A e ) , 4 o
4. Dy dodn so oxi hoa cua cac nguyén tir trong nhom IA, 1A, 1A trong cac hop chat. , A 1A
B (2) (13)
Gidi thich. i.i ) 43 ) 5
s - 2 Lt Bcr:hm gmn ‘
Cach giai: ||| e
1 2909012 M31| |3 2%
3. biém khac nhau: 3 || |t
Sé oxi héa: Dé(lu Viét trudc chi Sé). ;z o zco. ‘ﬁz é R
[} a W
A L, Z X - Z 4 |Potassium || Galoum c.unnm
bién tich: Dau viét sau chir so. (M | i
31 H5A47(|38 @e| | me
4 5 Rb || Sr us{|In »
' e[ ||| e
S6 oxi hoa cua cac nguyén tir trong nhom IA, LA, 1A lan luot bang +1, +2, +3. g, e o [
A Aavi hda va <A nha A i hAa o ~A P { A At A . A 6 [cstm " s Tl
Gitra s0 oxi héa va so6 nhdm: So6 oxi hoda ctaa cac nguyén to thuéc mot s6 nhém nguyén e e s { o
& p3y[88 @ (113 (86"
X , \ N A , z Fr w|[Ra o |Nh
to nhom A thuong trung véi so6 thir tw nhom 7 {fongen = ladun | (b
Xic dinh s6 oxi hoa S6 oxi hoa
Don chit 0
Phan tir Téng s6 oxi hda bang 0
Ion don nguyén tur bién tich cua ion
Ton da nguyén tir Tong sé oxi héa cac nguyén tir bang dién tich caa ion
lon fluoride -1
Oxygen trong hop chét (trir OF2
=7
va cac peroxide, superoxide)
Hydrogen trong hop chét (trir
+1

cac hydride)
LT. Hay xdc dinh sé oxi hda cua cac nguyén tr trong cdc don chat, hop chat va ion sau:
Zn, Hy, Cl=,02, 527, HSO;, Na,S,05, KNO;
Zn, H,, CI~,02~, $2~, HSO;, Na,S, 05, KNO;

Truy cép trang hitps:/ /tuyensinh247.com dé hoc
Todn - Li - Héa - Sinh - Udn - Anh - Si - Dia - Tin - GDKTEPL 15t nhat!

3




:"
TuyenSinh247.com

Hoc Ia thich ngay!

VD. Magnetite 12 khoang vat sit tir c6 ham luong sat cao nhat dwoc ding trong nganh luyén gang, thép, véi
cong thuc hda hoc 1a FesO4. Hay xac dinh sé oxi hda cua nguyén tir Fe trong hop chat trén.

S6 oxi hda ciia nguyén tir Fe trong hop chat c6 cong thirc hda hoc FesOq 12 +§

@ Il. PHAN U'NG OXI HOA — KHU

Thi nghiém: Phan &ng oxi héa kim loai bing dung dich acid

Dung cu va héa chit: Ong nghiém, day kém (Zn), dung dich H,S0O, 1M.
Tién hanh: Cho vao 4ng nghiém 2 — 3 mL dung dich H,SO0,, tha vai mau
kém hat vao.

Zn phan tng vai dung dich H,SO, theo phuong

trinh héa hoc: Zn + H,SO, — ZnSO, + H, T

Zn nhuong electron nén Zn la chat khir.

Quaé trinh Zn nhuong electron goi A\ Hinh 12.3. Kim loai Zn phan ung
véi dung dich H,SO, lodng

la qua trinh oxi héa: Zn «— Zn + 2e
lon H* da nhan electron nén H* 14 chit oxi héa.
Qua trinh H* nhan electron goi la qua trinh khi:

2H + 2e — H,
5. Hay nhdn xét va gidi thich s thay doi sé oxi hoa ciia cac nguyén ti trong chat oxi héa cia cac nguyén ti
trong chdt oxi hoa va chdt khit trieéc va sau phan ing.
Kim loai Zn tan dan va c6 khi Ha thoét ra

Zn + H,S0, — ZnS0, + H, 1

Zn s6 oxi hoa tang tir 0 dén +2

lon H* sb oxi hoa giam tir +1 vé 0

Chit khir Chit oxi hoa
Nhuong electron Nhan electron
S6 oxi hoa ting S6 oxi hoa giam
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Bi oxi hoa Bi khur

Qua trinh oxi hoa (Su oxi hoa) la qua trinh nhuong electron.

Qua trinh khtr (su khtr) 1a qua trinh nhan electron

LT. Cho phuong trinh héa hoc cua cac phan ung sau:
H,S + Br, — 2HBr +S | (D

2KCl03£>2KCl +30, 1 2)
CaC0s + 2HCL — CaCl, + CO, + H,0 (3)

Phan #ng nao la phan izng oxi héa — khi? Vi sao? Hay xdc dinh qua trinh oxi hoa va qua trinh khu cuia cac
phan ing do.

= Phan ing (1) va (2) 1a phan ng oxi hda — khir vi c6 qua trinh nhwong nhén electron (sb6 oxi hoa thay

doi).
= Phan tng (3) khdng phai phan @ng oxi hda khir vi khéng c6 qua trinh nhudng — nhan electron (s oxi
héa khong ddi).

6. Lam thé nao dé biét mét phan iing la phan éng oxi hoa — khi?
Dé nhan biét phan tng la oxi hoa — khir can dya vao:

e Sy thay dbi s6 oxi hoa cua chat tham gia va san pham

e Xay ra dong thoi qua trinh oxi hoa va qua trinh khir
Két luan
Phan @ng oxi hoa — khir 1a phan ang hoa hoc, trong d6 ¢6 su chuyén dich electron giira cac chat phan tng
hay c6 sy thay d6i s6 oxi hda cia mot s nguyén tir trong phan tur.
Trong phan ung oxi hoa — khir lubn xay ra dong thai quéa trinh oxi hoa va quéa trinh khir
LT. Hay néu 3 vi du vé phdan ing co su thay déi sé oxi hoa cia nguyén tir va 3 vi du vé phdn ing khdng co
su thay doi so oxi hoa ciia nguyén tir.
Phan g c6 su thay doi s oxi hoa:

2NO + 0, — 2NO,

Cu + 2sto4£>cuso4 + S0, + 2H,0
2KMnO, + 3K,S05 + H,0 — 2MnO, + 3K,S0, + 2KOH
Phan ung khong co sy thay doi s6 oxi hoa:
NaOH + HCI - NaCl + H,0
CaCO5 + H,S0, — CaSO, + CO, + H,0
2Fe(OH); — Fe,03 + 3H,0

@ lll. LAP PHUONG TRINH HOA HOC CUA PHAN I’NG OXI HOA — KHU

Hay néu nguy@n tic cua phuong phap thing bang electron.
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Tong sb electron chat khir thuong = Tng sb electron chét oxi héa nhan
Vi du 8: Ldap phuong trinh héa hoc cho phan #ng sau:
H,S + 0, - SO, + Hy0
Buéc 1: Xac dinh s oxi hda cua cac nguyén tir 6 su thay doi sé oxi hda trong phan tng, tir d6 xac dinh
chat oxi hda, chat khu.
H,S + 0, — SO, + H,0
(chat khtr) (chat oxi hoa)
Budéc 2: Viét qué trinh oxi hoa va qua trinh khu:
Quatrinhoxihba:S - S+ 6e
Qua trinh khir: 0, +4e — 20
Buéc 3: Xac dinh (va nhan) hé sé thich hop vao cac qué trinh sao cho téng so electron chat khir thuong bang
t6ng sb electron chat oxi hda nhan.
2X S — S+ 6e
3X 0, +4e — 20
Budc 4: Dit cac hé sé vao so dd phan tng. Can bing sé lugng nguyén tir cac nguyén tb con lai.
2H>S + 302 — 2502 + 2H20
LT. Ldp phwong trinh héa hoc cia cac phan ing oxi hda — khir sau, xdc dinh vai trd cia cac chdt tham gia
phan #ng
KMnO, + HCl - KCl + MnCl, + Cl, T +H,0 (1)
NH; + Br, - N, + HBr  (2)

-

NH; + CuO>Cu+ N, + H,0  (3)
-

FeS, + 0,—Fe, 05+ S0, (4)

Kao3t°'M—"02> KCl+ 0,1  (5)
Buéc 1: KMnO, + HCl — KCl + MnCl, + Cl, + H,0
Chat oxi hda: KMnO, (s oxi hda giam tir +7 xudng +2).
Chat khir: HC (s6 oxi hoa tang tir -1 dén 0).
Budéc 2: Qua trinh oxi héa:  2Cl - Cl, + 2e

Qua trinh khtr: Mn + 5e — Mn
Buéc 3:

5x 2Cl — Cl, + 2e
2X Mn + 5e — Mn
Buwdc 4: Phuong trinh hoa hoc:
2KMnO, + 16HCl — 2KCl + 2MnCl, + 5Cl, + 8H,0

Thuc hién twong tu v&i cac phan (ng con lai ta cé:
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(2) NHs (c.khu) + Br2 (c.OXH) — N2 + HBr
PTHH: 2NH3 + 3Br, — N2 + 6HBr

tO
(3) NHs (c.khir) + CuO (c.0XH) 5 Cu + N + Hz0
PTHH: 2NHs + 3CUO 5 3Cu + NoT + 3H,0

(4) FeS, + 0, Fe, 05 + SO,
(c.khir) (c.OXH)

:
PTHH: 4FeS, + 110,— 2Fe,0; + 8S0,

-
(5) KCIO; - KCl + 0,
(vira 1a chét khir vira 1a chit OXH)

-
PTHH: 2KCl0; — 2KCl + 30, 1T

@ - o T p N
.23Y IV. Y NGHI CUA PHAN NG OXI HOA - KHW’

Cau 1. Thanh phan chinh ciia Gas diwoc sir dung 1am nhién liéu trong ndu nwéng la nhizng chdt nao?
Cau 2. San pham cia qud trinh dot khi Gas trong khong khi 12 gi? Ldp phuong trinh héa hoc cia phan iéng,
chi ra dau la chat khir, dau la chdt oxi hoa.

) ) Anh sing mit trdi
Céau 3. Viet phuong trinh phan ung cua Ho va O, chi ra dau la chat oxi
héa, dau la chdt khie. Néu ieng dung cia phan ing nay.
Cau 4. Quan sat Hinh 12.7 va doc théng tin, hay ldp phirong trinh héa hoc

cua phan ing quang hop ¢ cay xanh. Qua trinh quang hep cua thuc vat co

vai tro quan trong nhu thé nao déi Véi cugc song?

Cau 5.Tiwr thdng tin vé “Luyén kim”, viét phan ing cua khi carbon
A Hinh12.7.

monoxide khz iron (I11) oxide ¢ nhiér dé cao. Ldp phwong trinh héa hoc G i quaTg g ol ¢y seaiih

ci@a phan ing theo phirong phdp thang bang electron, xdc dinh vai tro cia cac chat trong phan ing.

Sdn xudt gang
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Cau 6. Poc thong tin vé “Dién héa” dé biét dwroc phan ing oxi hda — khi gdn lién véi cuge song. Lap

phuwong trinh héa hoc cua phan wng sinh ra dong dién trong pin khi zinc phan ing voi managanese dioxide.

Ac quy va pin

Cau 1. Gas (thanh phan chinh 12 hdn hop propane (C3Hg) va butane (C,H;,) duoc hoa long).
CAu 2. San pham cua qua trinh d6t khi gas trong khong khi 1a carbon dioxide va nuéc.

Phan tmg ddt chay gas trong khdng khi:
¢
CsHg + 50, 3CO, + 4H,0

.
2C,H,0 + 130,- 8CO, + 4H,0

Trong hai phan ung trén C3Hg va C,H;, déu la chat khir, O, 1 chat oxi hoa.

Cau 3. 2H, + ozi 2H,0
(chatkhtr) (chit oxi héa)
H, 1a chat khir, O, 1 chat oxi hoa.
Phan g duoc ap dung dé kich nd hdn hop nhién lidu cho tau con thoi.
Cau 4:

Qua trinh quang hop cua thuc vat tai diép luc vai anh sang mat troi:

6C 0, + 6H,05C,H,,04 + 60,
Qua trinh quang hop tong hop carbonhydrate, tich lily nang luong cho thuc vat, diéu hoa khong khi do hap
thu khi carbon dioxide (CO3) va giai phong khi oxygen (O2).
Cau 5: Phuong trinh héa hoc cua qué trinh luyén gang:

3C0 + Fezogi 3C0, + 2Fe
(chat khtr) (chat oxi hoa)
Céu 6:
Phuong trinh hoa hoc chinh caa pin kiém:
Zn + 2Mn O, — Zn O + Mn,03 + nang lwong
(chatkhtr) (chat oxihoa)
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BAI TAP VAN DUNG
Cau 1: Sé oxi hoa ciia nguyén td N trong hop chat NH4Cl 12

A. -3 B. +3. C. +2. D. +5.
Céch giai:
S6 oxi hoa cua nguyén té N trong hop chat NH4Cl 13 +3
Dap an B.
Cau 2: Phan ung nao sau day la phan tng oxi héa — khir ?

A. CuO + H2S0O4 — CuSOs4 + H20 B. 2KCIO3 t—0> 2KCI + 302

C. CaC; +2H20 — Ca(OH), + CzH> D. NaOH + HCI — NaCl + H,0
Céch giai:

Phan tng oxi hoa — khu Ia

2KCIOs - 2KCl + 30,
Pap 4n B.
Cau 3: Cho phan tng 2KMnO4 +16HC1 — 2KCI + 5Cl1 + 8H20

Vai tro caa HCI trong phan tng la

A. Chét oxi hoa B. Chat tao méi truong
C. Chat khtr. D. Vira | chat kh, vira 1a chat tao méi truong
Cach giai:
Vai trd cua HCI trong phan ung vira 1a chat khir, vira 1a chat tao moi truong.
Dap an D.
Cau 4: Cho phan ing Ca + Cl; — CaCl,. Két luan nao sau day 1a dang?
A. Mé&i nguyén tir Ca nhan 2e. B. Mdi nguyén tir Cl nhan 2e.
C. Méi phén tir Cl, nhuong 2e. D. Mbi nguyén tir Ca nhudng 2e.
Céch giai:

Phan tng Ca + Cl> — CaCl;

MJdi nguyén tir Ca nhudng 2e.

Mbi phan tir Cl nhan 2e.

Dap an D.

Cau 5: Trong phan tng 3Cu + 8HNO3 — 3Cu(NOs)2 + 2NO2 + 4H20. Sb phéan tor HNOs déng vai tro 1a
chat oxi hoa la

A.8 B.6 C.2 D. 4
Cach giai:
Trong phan ¢ng 3Cu + 8HNO3; — 3Cu(NOs)2 + 2NO; + 4H,0. S6 phan tir HNO3 dong vai trd 1a chét oxi
héa 12 6.
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Dap an D.
Cau 6: Cho cac chat sau: Mn, MnO2, MnClz, KMnO4. Sé oxi hoa ciia nguyén té Mn trong cac chat lan luot
la

A. +2,-2, -4, +8. B. 0, +4. +2, +7. C.0, +4, -2, +7. D.0, +2, -4, -7
Céch giai:
Cho cac chat sau: Mn, MnO2, MnClz, KMnO4. Sé oxi héa ciia nguy@n to Mn trong cac chat lan luot 12 0, +4.
+2, +7.
Pap an: B
Cau 7: Suc khi SO, vao dung dich KMnOys (thude tim), mau tim nhat dan réi mat mau (biét san pham tao
thanh la MnSOs, H2SO4 va H20). Nguyén nhén la do

A. SO di oxi héa KMnO4 thanh MnO.. B. SO, di khir KMnO4 thanh Mn?*,
C. KMnOs di khir SO, thanh S*°. D. H,0 di oxi h6a KMnO4 thanh Mn?*,
Céch giai:

Suc khi SOz vao dung dich KMnOg4 (thudc tim), mau tim nhat dan réi mat mau (biét san pham tao thanh la
MnSQO4, H2SO4 va H20). Nguyén nhén la do SO2 da oxi hoa KMnO4 thanh MnO,.
Pap an A.
Cau 8: DAu hiéu dé nhan ra phan ung |a phan sing oxi héa khtr dua tra su thay d6i dai lwong nao sau day
cua nguyén ta?
A. S oxi hoa. B. S6 mol. C. S6 khéi. D. S6 proton.
Céch giai:
DAu hiéu dé nhan ra phan tng 1a phan siing oxi hoa khir dua tra sy thay doi s6 oxi hoa.

Pap an: A
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