Tén Gido Vién Soan: DAO THI NHU’

Chuyén dé s6 8. Phan trng héa hoc. Can bang phan trng héa hoc
Gidi thich y twong:
-Hoc xong phan co ban vé phan ieng héa hoc — can bang phan iing héa hoc, hoc sinh da nam dwge 3 néi
dung co ban
(1) Khai ni¢m phan iing héa hoc, chat phan ing, chdt san pham.
(2) Céch biéu dién phan iing héa hoc bang so do dang chit.
(3) Cach lap phwong trinh hoa hoc (cdn bang phuong trinh héa hoc) cho cdc phan ung don gian
-Trudc chuyén dé s6 8, t6i da cho HS lam quen véi cdc loai chdt vé co hay gdp bao gom:
+Pon chat kim loai (gidi thiéu theo day hoat dong hoa hoc cua kim logi)
+Pon chat phi kim.
+Hop chat véi H ciia phi kim va cac loai hop chat vé co: oxide, acid, base, muéi.
-Phan t6i viét sau ddy c6 cdc muc dich:
(1) Phat trién cho HS ki ndng nhén dién phdn g don gidn va phan g phikc tap dé lwa chon ki thudt
cdan bang phit hop.
(2) Bu6c dau gidi thiéu va cho HS lam quen véi mét s6 quy ludt phdn iing ciia cdc chdt vé co.
(3) Huéng dan va cho HS rén ki ning can bang cdc phan iing don gidan nhi phan iing héa hop, phan img
phén hiy, phan ing thé, phan iing trao doi; phan img dot chdy hop chdt vo co, hitu co.
(4) Huéng dan va cho HS rén ki ning cdn bang cdc logi phdn g phitc tap bang phirong phdp bién thién
héa tri va phwong phdp thang bang electron.

A. Li thuyét
I.Phéin loai phian &ng trong héa hoc vo co

1.Phan wng hoa hop

-Khai niém: Phan (mg hoa hop 14 phan tmg hoa hoc c¢6 2 hay nhiéu chét phan tmg va tao ra 1 chat san
pham.
-Céc phan g hoda hop hay gap:
(1)Phan tng ctia oxygen voi kim loai hoac phi kim tao oxide
Vd: 20, + 3Fe — ' Fe,0,
30, +4A1 7 2AL0;

0,+C —— CO,

50, +4P — " 2P0
(2)Phan ung cua céac halogen X, (F,, Cl,, Br,, ) véi H» tao khi hydrogen halide
Vd: H, + F, 7 2HF

H,+Cl, —"— 2HCL,
(3)Phan tmg cua cac halogen X, véi kim loai tao mubi halide

Vd: 3Cl, + 2Fe — = 2FeCl,

3L+ 2A1 — 7 2AlL
(4)Phan tng cua sulfur v6i kim loai tao mubi sulfide
Vd:S+Fe = FeS

3S +2A1— = ALS;
(5)Phan tmg cua oxide acid véi oxide base tao mubi
Vd: CO, + CaO — CaCO;

P,Os + 3Na,O — 2Na;PO,
(6)Phan rng cua oxide acid v6i nudce tao acid
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Tén Gido Vién Soan: DAO THI NHU’
Vd: SO; + H,O — H,SO,
4NO, + O, + 2H,O — 4HNO;
(7)Phan tmg cua oxide base v6i nudc tao base (kiém)
Vd: Na,O + H,O— 2NaOH;
CaO + H,O 7 Ca(OH),
2. Phan ing phan huy

-Khai niém: Phan Gmg phan huy 13 phan tng hoéa hoc ¢6 1 chat phan tng tao ra 2 hay nhiéu chit san
pham.
-Céc phan trng phan huy hay gép:
(1) Phan tmg nhiét phan base khong tan tao oxide base va nudc
Vd: 2Fe(OH); — — Fe,0s + 3H,0
Cu(OH), —— CuO + H,0
(2) Phan tmg nhiét phan mudi carbonate trung hoa ctia kim loai khong thugc nhoém IA tao oxide va nudc
Vd: CaCO; —— CaO +COy;
MgCO; — " MgO + CO,
(3) Phan tmg nhiét phan mudi hydrogen carbonate tao mudi carbonate trung hoa, khi carbonic va nuéc
Vd: 2NaHCO; ~ — Na,CO; + H,0 + CO5;
Ca(HCOs), — = CaCO; + H,0 + CO,
(4) Phan g nhiét phan mudi nitrate ctia kim loai thuéc nhom IA tao mubi nitrite va khi oxygen
Vd: 2KNO; — ' 2KNO, + O,

2NaNO; — — 2NaNO; + O,
(5) Phan tng nhiét phan mudi nitrate cta kim loai khong thudc nhom IA tao oxide hodc kim loai, khi
oxygen va khi nitrogen dioxide

Vd: 2Mg(NOs), — — 2MgO + 4NO; + O,
4Fe(NOs), — — 2Fe,0; + 8NO, + O,
2AgNO; — = 2Ag +2NO, + O,

2Cu(NOs), —'— 2Cu0 +4NO;, + O,
(6) Nhiét phan cac chat nhu KMnO,, K,Cr,05, KCI1Os, H,0,.... dé diéu ché khi oxygen trong phong thi
nghi¢m
Vd: 2KMnO; — — K;MnO, + MnO; + H,0

4K,Cr,0; — ™ 4K,CrOs + 2C1,0; + 30,

2KCIO; — = 2KCI + 30,

2H,0, —— 2H,0 + O,
3. Phan g thé
-Khai niém: Phan tmg thé 1a phan tmg hoa hoc giita 1 don chét va 1 hop chat, trong d6 don chat vao thay

thé 1 thanh phan trong hop chét tao ra don chit méi va hop chat méi.
-Céc phan tng thé hay gip:
(1) Kim loai manh hon thé kim loai yéu hon trong mudi
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Vd: Mg + FeSO, — MgSO, + Fe
Fe +3AgNO; 7 Fe(NOs); + 3Ag
(2) Kim loai dtng trudc H trong diy hoat dong hoa hoc ctia kim loai thé H trong acid
Vd: Fe + 2HCI = FeCl, + H,
2A1+ 3H,SO410ang ~ Al(SOs); + 3H,
(3) Halogen manh hon thé halogen yéu hon trong mubi hoic trong hydrohalic acid
Vd: Cl, + 2NaBr — 2NaCl + Br,
Br, +2HI 7 2HBr + I
4. Phén ing trao doi

-Khai niém: Phan {mg trao d6i 1a phan g hoa hoc gitta 2 hop chét, trong d6 chiing trao doi thanh phan
v61 nhau.
-Céac phan tng trao doi hay gip:
(1) Phan g ctia acid v6i oxide base tao mudi va nudc
Vd: 2HCI + Na,O 7 2NaCl + H,O
H>SO4 + CuO — CuSO,4 + H,O
(2) Phan g cua acid v6i base tao mudi va nudc
Vd: 3HCI + Fe(OH); — FeCl; + 3H,O
H,SO4 + 2KOH — K,SO4 + 2H,0
(3) Phan tng cua acid véi mudi tao mudi méi va acid moi
Vd: HCI + AgNO; 7 AgCIl + HNO;
H,SO, + BaCl, = BaSO, + 2HCI,
HCl + NaHCO; — NaCl + H,O + CO;
2HCI + Na,CO; — 2NaCl + H,O + CO,
(4) Phan g cta dung dich kiém véi dung dich mudi tao mudi méi va base méi
Vd: 2NaOH + FeCl, 7 Fe(OH), + 2NaCl
3NaOH + FeCl; — Fe(OH); + 3NaCl
(5) Phan tng cta dung dich mubi voi dung dich mubi tao cac mudi méi
Vd: NaCl + AgNO; — AgCl + NaNO;
CaCl, + Na,CO; — CaCOs + 2NaCl
5.Cac phan trng phirc tap

-Céc phan tng phirc tap 1a cac phan tng khong don thuan thudc 4 loai phan tmg trén, ching c6 thé co
nhiéu chat phan tng, nhiéu chat san pham.

-Céc phan tng phuc tap hay gap:

(1) Phan tmg cta dung dich H,SO, didc vai kim loai, phi kim, hop chét Fe(Il), Fe;O.,...

Vd: 6stO4 dic + ZFC - {”_) Fez(SO4)3 + 6H20 + 3802

2P + SH,S04 dac — — 2H,PO.+ 58O, + 2H,0

4H,S0.dac + 2FeCO; — Fex(SO4); + 4H,O + SO, + 2CO;
(2) Phan tmg ctia HNO; v6i kim loai, phi kim, hop chat Fe(II), Fe;O.,....
Vd: 30HNOs3 joang + 8Al 7 8AI(NO3); + 9H,0 + 3NH4NO;

C + 4HNO; dic — = CO, + 2H;0 + 4NO,

28HNO; + 3Fe;04 — 9Fe(NOs); + 14H,0 + NO
(3) Phan tmg ciia dung dich HC1 véi KMnO,, K,Cr,0,...dé diéu ché Cl, trong phong thi nghiém
Vd: 16HCI + 2KMnO, — 2KCI + 2MnCl, + 5Cl, + 8H,0
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14HC1 + KzCI'207 - ZKCI + 2CI'C13 + 3C12 + 7H20

IL.Ki thuét cAn bing cic phan &ng héa hoc phire tap bing phwong phap bién thién hoa tri

1.Mot s6 quy wée vé héa tri

-Trong don chit, coi hoa tri ciia nguyén t6 bang 0.

Vd: Fe,Cu,Cl2,0,

-Trong hop chat:
+H ¢6 hoa tri 1.
+O c6 hoa tr1 1.
+Cac kim loai Na, K, Ag co6 hoa tri [; Mg, Ca, Ba, Zn ¢6 hoa tri II; Al c6 hoa tri I11.
-Trong hop chat c¢6 O: tong hoa tri ciia O=tong hoa tri ctia cac nguyén t6 con lai.
a 1II
vd: £e0 (a1a héa trj cua Fe) => a.1=I1.2 => a=II.
a I
Fe,0: oy 0-113 = 2=
a I
Fe,0s s g 3-114 = a=vIII/3

I a I

Hy50, o 101412114 => a=VI

a I I
NHNO; & V2 HaOs g 94142113 = a1
-Trong céac hop chit khi ctia H vé6i phi kim: héa tri ctia phi kim=8-STT nhém va thém diu (-) dang trudc.

-1 -1

vg .S . NH,

2.Cic buéc cin bing PTHH khé bang pp sir dung bién thién héa tri
-Bude 1: Xac dinh héa tri ctia cac nguyén td c6 hoa tri thay doi.

-Bude 2: Xac dinh bién thién héa trj ctia cac nguyén td tuong Gmg theo cong thirc
A ,=(hoa tri 16n-héa tri nho).chi sb 16n hodc chi sb 4n

Luu y:

(1) Can dat A, dudi CTHH chita nguyén t6 twong iing théa man 2 yéu to:

+ Héa tri ciia nguyén té trong CTHH dé khéng ton tai ¢ CTHH khdc.

+ Chi s6 ctia nguyén t6 trong CTHH dé la I6n nhdt hodc la én sé.

(2) Khi ¢6 chi s6 an, dé biét héa tri an 16n hay nhé hon héa tri da biét, can chii y:

+ Héa tri I6n nhdt ciia nguyén té6 nhém A =STT nhom.

+ Trong I phdn iing c6 2 nguyén t6 thay doi héa tri, néu nguyén té nay cé héa tri ting thi nguyén té kia sé c6

hoa tri giam.

-Budce 3: Rut gon bién thién hoa tri vé toi gian (néu cén) va dat chéo bién thién hoéa tri thanh hé sb dang trude

cac CTHH tuong ung.

-Budc 4: Dién ndt hé sb trude cac CTHH con lai sao cho sé lugng nguyén tir mdi nguyén td ¢ 2 vé bang

nhau.

Vd1: Mg + HNO3; 10ang —~ Mg(NO3); + H;O + N,

Huéng ddn

Bude 1: Thiy ¢ 2 nguyén td ¢6 hoa tri thay doi 1a Mg va N
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i | ¥ i
— Mg|NO,| + H,0 + N,

Sbang

1)

=>Cu thé:
Bude 2: Tinh Ay y=(11-0).1=2; A \=(V-0).2=10

Trong 2 CTHH chtra Mg 1a Mg va Mg(NOs),, hoa tri cia nguyén t6 Mg déu khong ton tai trong CTHH khac
va chi s6 cia Mg trong 2 CTHH 14 bang nhau => dat A\, 6 phia duéi Mg hay Mg(NOs), déu dugc.
Trong 3 CTHH chira N 1a HNOs, Mg(NOs), va Ny, chi c6 hoa tri caa N trong N, 1a khong ton tai trong CTHH
khac => phai dat A, & phia dudi N,

)
Mg + HNO.,

Jboang

L
— Mg| NO,

+ H,O + N,

=>Cu thé:
Aht Mg:2 Aht =10

Budc 3: Ti1é A pug: A un=2:10 (chua tbi gian) => can rat gon thanh Ay, An=1:5; sau d6 dit chéo 1 thanh

hé sb cua N,; dit chéo 5 thanh hé sb cua Mg

SMg + HNO,, — Mg|NO,| + HO + _IN,

-

=>Cu thé:

A ht Mg:}\: A htN— =>

Budc 4: Dién hé s 5 vao trudec Mg(NOs), dé sd lugng nguyén tir Mg 2 vé bang nhau; dién tiép hé s6 12 vao

trugc HNOs dé s6 lugng nguyén tir N 2 vé bang nhau; cudi cling dién ndt hé s6 6 vao trude H,O dé sé luong
nguyén tir O va H 2 vé bang nhau.

0 . . .
SMz + 12H NO, .. — 5-145‘ NO,| + 6H,0 + IN,

Ia

=>Cu thé:

I .JIJ.JI

3 Vi I n
2 Fe, 0, + 10H,50,, — 3Fe 15 0,

G
50_.‘ + 10H,0 +

vd2. '
i
Ay =( - —=)3 =1 A, =(VI-IV).1=2
Huéng dan:

Bude 1: Thiy ¢ 2 nguyén td ¢ hoa tri thay doi 1a Fe va S
7 Fe,0,+ H, so, L Fe:| SO, ‘ + H,0 + "5';03
=>Cu thé: ' '3
Vi
Budc 2: Tinh o = 3 o , Bus =(V1-1¥).1 =2
Trong 2 CTHH chtra Fe 13 Fe;0, va Fe,(SO4)s, hoa tri ciia nguyén t6 Fe déu khong ton tai trong CTHH khac
va nhung chi sb cta Fe trong CTHH Fe;O, 16n hon => dit A, r. ¢ phia dudi Fe;O,.
Trong 3 CTHH chira S 1a H,SO4, Fex(SO4)s, SO, chi c6 hoa tri ciia S trong SO, 1a khong ton tai trong CTHH
khac => phai dit A s & phia dudi SO,
Budc 3: Tilé Appe Ans=1:2 (da tdi gian) => dat chéo 1 thanh hé s6 cua SO,; dat chéo 2 thanh hé s6 cua Fe
304.
Budc 4: Dién hé s 3 vao trude Fey(SO4)s dé s6 luong nguyén tir Fe 2 vé bang nhau; dién tiép hé s6 10 vao

trudc H,SO, dé s6 lugng nguyén tir S 2 vé bang nhau; cudi cung dién nét hé s6 10 vao trude H,O dé s6 luong
nguyén tir O va H 2 vé bang nhau.
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oy

(5x- 2y) Al + (18x-6Y)H N O, — (5x- 2)dl| N O, | +(9x- 3y) H,O + 3N, 0,

vd3.
. Iy, .

&”J.I‘-‘ :[JFJFJF - [.:I'}.I :3 lﬁ.‘l' N —(!‘ = _-}.T —I{ST - 2_]- }
Huéng dan
Budc 1: Thiy c6 2 nguyén td c6 hoa trj thay d6i 1a Al va N

Al + HNO,— .4.'" NO, ‘ + HO + N.O
=> Cu theé: ' '3
Iy
_ _ _a A, =(V-—)x=(5x-2y)

Buc 2: Tinh 2t =W = 0).] _3; k *
Trong 2 CTHH chita Al 1a Al va AI(NOs)s, hoa tri ctia nguyén t6 Al déu khong ton tai trong CTHH khéc va
chi s6 ctia Al trong 2 CTHH 1a bang nhau => dat A s ¢ phia dudi Al hay AI(NOs); déu dugc.
Trong 3 CTHH chtra N 1a HNO;, AI(NOs); va N,Oy, chi ¢6 hoa tri cia N trong N,Oy 1a khong ton tai trong
CTHH khac => phai dit A, x & phia dudi N,O.
Budc 3: Tile Apar A pn=3:(5x-2y) (da t6i gian) => dat chéo 3 thanh hé s6 ciia N,O,; dat chéo (5x-2y) thanh
hé sb cua Al
Budc 4: Dién hé s6 (5x-2y) vao trudec AIINO;); dé sb luong nguyén tir Al 2 vé bang nhau; dién tiép hé sd
(18x-6y) vao truéc HNO; dé sé lwong nguyén tir N 2 vé bang nhau; cudi cing dién ndt hé sé (9x-3y) vao
trude H,O dé s6 luong nguyén tir O va H 2 vé bang nhau.
I1L.Ki thuét cin bang cic phan ng héa hoc phirc tap bing phwong phap thiing bing electron

1. Quy tac xac dinh so oxi hoa

- Trong don chat, s6 oxi hoa ciia nguyén t6 bang 0.

0

0 0 0
Vd: Fe; Cu; Cl2; 02
- Trong hop chét:

-1 -1 2
+ Nguyén 6 O thuong ¢6 s6 oxi hoa bing -2 (trir 72 92 MV Oz O F5es

-1 -1
+ Nguyén t6 H thuong c6 sb oxi hoa bang +1 (trir Na i, Ca H:““)

+ Nguyén t6 kim loai ludn c6 s6 oxi héa duong va gia tri bang hoéa tri.

+1 +2 +3
vd: NaCl. Ca(NO,),. Al:(S0,),

- Trong phan tir hop chat, tong s6 oxi hoa cua cac nguyén td bang 0.

+1 a -2

Vd: H:POs = 134780 = a=+5; AL (S O,);

=> +6+3a-24=0 => a=16

2.Cac bude can bing PTHH kho bing pp thiing bing electron

-Budc 1: Xac dinh so oxi hoa cia cac nguyén to c6 so oxi hda thay doi.
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-Budc 2: Viét qua trinh nhudng va nhén electron.
(1) Ldy s6 lwong nguyén tir tham gia vao qud trinh nhuwong — nhdn electron theo béi s6 chung nho
nhdt ciia cdc chi sé lién quan.
(2) S6 oxi héa tang la nhuwong electron. Qud trinh nhwong electron dwoc biéu dién bang so do:
nX 2 nX+nib- ae (véi b>a; a, b ¢6 thé la sé dm)
(3) S6 oxi héa giam la nhdn electron. Qud trinh nhan electron dwgc biéu dién bang so do:
nX+n(a-b)—nX (véi a>b; a, b ¢ thé la sé am)
-Bude 3: Tim hé s6 ciia cac chat tham gia vao qua trinh nhuong — nhén electron sao cho tong e nhudng bang
téng e nhan.
-Budc 4: Dién hé s6 cua cac chat trong PTHH.
Luu y:
(1) Pau tién, dién hé s6 cia cdc chat lién quan téi nguyén té tham gia vao qud trinh nhwong — nhdn
electron trong dé sé oxi héa ciia nguyén t6 la duy nhat.
(2) Sau dé, dién hé s6 ciia cdc chdt con lai sao cho tong s6 lwong nguyén tir moi nguyén té & 2 vé bang
nhau.
Vd1: Mg + HNO3; 10ang ~ Mg(NO3); + H;O + N,
Huéng dan
Budc 1: Thiy c6 2 nguyén té c6 sb oxi hoa thay ddi 1a Mg va N

[ &5

NO,| + HO + N,

Mg + HNO,, — Mg
=>Cu the: '
Budc 2: Thiy sb oxi hoa ctia Mg ting tir 0 t6i +2 nén Mg tham gia vao qua trinh nhuong e; lai thay chi sb caa

0 +2
Mg ~ Mg 1A 1a A 1A R A g S £ s \ \
va déu la 1 nén lay s0 luong nguyén tor Mg tham gia vao quéa trinh nhuong e 1a 1.

#2

—>Cy thé: IMg — IMg+1(2- 0)e hay Mg — Mg+2e

Thay s oxi hoa cuia N giam tir +5 xubéng 0 nén N tham gia vao qué trinh nhén e; lai thdy chi sb cta
+5 0
N trong HNO; 1a 1; chi s6 caa V 1a 2 nén 14y s6 luong nguyén tir N tham gia vao qu4 trinh nhén e theo boi
s6 chung nho nhat ctia 1 va21a 2.
:>Cu thé: 2 'I"lr: + E'fj - [':I}E,_? 2 ""'I": hay 2 ."'ll':+ I le—i 2 |"'II'I-
Budc 3: Pé tong e nhuong = téng e nhan, can nhan qué trinh nhuong electron véi hé sé 5, nhan qué trinh
nhuong electron voi hé 6 1.

Mg — Mg+2e | 5

+5

—>Cuy thé: 2N+10e— 2N |

Budc 4: Thiy cac chat Mg, Mg(NOs), lién quan t6i nguyén tb Mg trong qué trinh nhudng e va sb oxi hoa cia
0

Mg trong Mg, Mg(NOs), 1 duy nhat nén ta dién hé s6 cia Mg theo s6 luong Mg , dién hé s cia Mg(NO;

2
)2 theo 6 ugng M8 .
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SMg + HNO,, — SMg|NO,
=>Cuy thé: ' \ /2
Thay cac chat HNOs, Mg(NOs),, N, lién quan t&i nguyén t6 N trong qua trinh nhan e nhung chi c¢6 s6
0
oxi hoa cta N trong N, 1a duy nhét nén ta dién hé sé cua N, theo s6 luong V (khong dién hé s6 cuia HNO;
+5 +5

theo &V vi NV con khong chi c6 duy nhit & HNO; ma con c6 & Mg(NOs),).

+ H:r_} + .-"»":

SMg + HNO,,, — SMg|NO,
=>Cuy thé: ' \ 2
Sau d6 dién hé s6 cia HNO; dé s6 luong nguyén tir N 2 vé bang nhau; dién hé sé ciia H,O dé sé

+ HO + 1N,

luong nguyén tir H hodc O 2 vé bang nhau.

SMg + 12HNO, , — 5..1?;*5‘ NO,| + 6H,O + IN,

=>Cu thé:
+H
i} L] &3 5 1 #4
2 Fe,0,+ 10H,S0,, — 3Fe: so__‘ + 10H,0 + 150,
+H
b Fe— 0Fe+2le ]
ey w4
S5+2e— § |
Hu’éngddNn

Budc 1: Thay c¢6 2 nguyén t6 c¢6 s6 oxi hoa thay doi 1a Fe va S
"H 6 3 [+ 4
Fe,0,+ H,50,, — Fe:| 50, ‘ + HO + SO,
=>Cu thé¢: ' '3
Budc 2: Thay sé oxi hoa cua Fe tang tir +8/3 t6i +3 nén Fe tham gia vao qua trinh nhudng e; lai thay chi sé

8
+2
+3

3
ciia £¢1a 3; chi s6 cua £ déu 1a 2 nén ly sb luong nguyén tir Fe tham gia vao qua trinh nhuong e theo boi
s6 chung nho nhit ctia 3 va 2 13 6.

B
&

- 3 - +3 — 8 *
. O0Fe— 0Fe+0.(3- —)e 3 3
=>Cu thé: 3 hay 0Fe— OFet 2e

]

Thay s6 oxi hoa cua S giam tir +6 xudng +4 nén S tham gia vao qua trinh nhan e; lai thiy chi s6 cta
+6 +4
S trong H,SO, va chi s6 ciia S @éula 1 nén liy sb luong nguyén tir S tham gia vao qua trinh nhan e 13 1

+ ) + + +4
—>Cy thé: IN+1.(6-4)e— § hay N+2e— N
Budc 3: Dé tong e nhudng = tong e nhan, cin nhan qué trinh nhudng electron véi hé s6 1, nhan qua trinh
nhudng electron véi hé s6 1.
8

6Fe— 6Fe+2e | X

L] &4
2 7
=>Cu thé: sr= s X
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Budc 4: Thay céc chat Fe;O,4 va Fe;(SO4); lién quan té1 nguyén to Fe trong qué trinh nhudng e va so oxi hoa

8
+—
3

ctia Fe trong Fe;0., Fex(SO,); 1 duy nhit nén ta dién hé sb cta Fe;0, theo s6 lugng £€, dién hé sb cua Fe

s
2(S0,)s theo sb luong £e.

3 +h +3 | 4
2Fe, 0, + H,50,, — 3Fe;| 50, ‘ + HO + 50,

=>Cuy theé:
Thay cac chat H,SO., Fex(SO.)s, SO, lién quan téi nguyén td S trong qué trinh nhan e nhung chi co
+4
s6 oxi hoa cua S trong SO, 1a duy nhét nén ta dién hé s ciia SO, theo s6 lugng S (khong dién hé s6 cua H,
+6 +6
SO, theo S vi S con khong chi c6 duy nhat & H,SO4 ma con ¢6 & Fey(SO4)s)

]
[ w5 4

EG_.‘ + HO + 150,

+_'1. +5 3

2Fe,0,+ H,50,, — 3Fe:

=>Cu the: '
Sau d6 dién hé sb ctia H,SO, dé sb luong nguyén tir S 2 vé bang nhau; dién hé s6 cua H,O dé sé luong

nguyén tir H hoic O 2 vé bang nhau.
+I: +i #3 [ +6 | 4
2Fe,0,+ 10H,50,, — 3Fe;| SO, | + 10H,0 + 50,
=>(Cu thé: \ '3

2y

(5x- 2y) Al + (18x-6Y)HN O, — (5x- 2y)Al| NO, | +(9x- 3y) H,O0 + 3N.O,

Vd3. '

Al = Al+3e x(5x- 2y)

2y
»
+5

xN+(5x-2yle— x N 3
Huéng dan
Budc 1: Thay ¢ 2 nguyén t6 c6 s6 oxi hoa thay doi 1a Al va N
7 Al + HNO.— 4l|No,| + H.0 + N o,
=> Cu thé: ' '3
Budc 2: Thay sb oxi hoa ciia Al tiang tir 0 toi +3 nén Al tham gia vao qua trinh nhuong e; lai thay chi s6 cua

0 +3
Alyy Al g&u1a 1 nén lay s6 lugng nguyén tir Al tham gia vao qué trinh nhudng e 1a 1.

=>Cu thé: LAl — 1 Al+ 1.(3- 0)e hay .:if—r _-!J.!’+ 3e
LE

Thiy s6 oxi héa cia N giam tir +5 xuébng ¥ nén N tham gia vao qua trinh nhan e; lai thay chi sé

W2
+5

ciia NV trong HNO; 1a 1; chi sé ciia V 1a x nén Iy s6 luong nguyén tir N tham gia vao qué trinh nhan e theo
boi s6 chung nhoé nhét cia 1 va x 1 x.

.5 2y i 2y
aN+x(5- ==)e— x N =

2 \ . - AJ Sva= T1le - AJ

—>Cu thé: X hay * N+(5x-2y)e— x N

*

Nhém Thaiy: Nguyén Quoc Diing — Tel & Zalo: 0904.599.481 Page 9



Tén Gido Vién Soan: DAO THI NHU’
Budce 3: B¢ tong e nhuong = tong e nhan, can nhan qua trinh nhudng electron véi hé s (5x-2y), nhan qua
trinh nhuong electron véi hé sé 3.

Al = Al+3e x(5x- 2)

r3
.
+5

—~Cu thé: XN+ (5x-2yle— x N X3

Budc 4: Thiy cac chat Al, AI(NOs); lién quan t&i nguyén td Al trong qué trinh nhudng e va s6 oxi hoa ctia Al

0
trong Al, AI(NOs), 14 duy nhat nén ta dién hé s6 cua Al theo sb lugng Al | dién hé sb cua AI(NO); theo s6

+3
luong Al
] +5 #3 [ #5 | 4-:;_'.
(5x- 2y)Al + HNO,— (5x-2y)Al| NO, | + HO + N O,
=>Cu thé: ' b

Théy cac chit HNO;, AI(NO;)s, N,O, lién quan t&i nguyén td N trong qué trinh nhan e nhung chi c6
ey
s6 oxi hoa ctia N trong N,O, 1a duy nhat nén ta dién hé s6 ctia N,Oy theo s luong N (khong dién hé s6 cua
+5 +5
HNO; theo NV vi N con khéng chi c6 duy nhat & HNOs ma con c6 & AI(NOs)s).
(5x- 2y) Al + HNO,— (5x- 2y) Al

=>Cu the: '

Sau d6 dién hé s6 cia HNO; dé s6 luong nguyén tir N 2 vé bang nhau; dién hé sé cua H,O dé sé

+5 |
NO,| + H,O + 3N, O,

luong nguyén tir H hodc O 2 vé bang nhau.

Tl
L}

(5x- 29) Al + (18x-6y)H N O, (Sx- 2) Al

+5 | -
NO,| +(9x-3y) H,O + 3N_O,
=>Cu the: ' &

B.Cac dang bai tap
Dang 1. Can bing cic phan ing don gian thudc 4 loai phan &ng: héa hop, phan hiy, thé, trao déi
*Phwong phap:

- Budc 1: chu y toi cdc chi so lon trong hop chdt va can bang cdac nguyén to lién quan toi cdc chi so nay.

- Budc 2: dwa vao cac chi so khac dé can bang cac nguyén to con lai.

*Vi du minh hoa

Can bang cac phan ung sau:

(1) 0,+Fe —— Fe;0,
Huéng dan
Chu ¥ t6i chi s6 ctia Fe va O trong hop chit Fe;O.:
+ Pién hé sb 2 vao trude O, dé can bang O.
+ Pién hé sb 3 vao trude Fe dé can bang Fe.

= Dugec PTHH: 20, + 3Fe — — Fe;04

@) Fe(OH); — — Fe,05 + H,0

Huéng dan
+ Chu ¥ t6i chi s6 cua Fe trong Fe,0s: dién hé s6 2 vao trudc Fe(OH); dé can bang Fe.
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Tén Gido Vién Soan: DAO THI NHU’
+ Dién tiép h¢ s6 3 vao trude H,O dé can bang H.

= Pugc PTHH: 2F¢(OH); — — Fe,0s + 3H:0

(3) Fe + AgNO; — Fe(NO;); + Ag
Huéng dan
+ Chui ¥ t6i chi s6 ciia O va N trong Fe(NOs)s: dién hé s6 3 vao truéc AgNO; dé can bang O va N.
+ Pién tiép hé sd 3 vao trudc Ag dé can bang Ag.
= DPuogc PTHH: Fe + 3AgNO; > Fe(NOs); + 3Ag

(4) HC1 + Fe(OH); — FeCl; + H,O
Huéng ddn
Chu ¥ t6i chi sb ctia O trong Fe(OH)s va chi sé cua Cl trong FeCls:
+ Pién hé s6 3 vao truée HCI dé can bang Cl.
+ Pién hé s6 3 vao trude H,O dé can bang O
= Pugc PTHH: 3HCI + Fe(OH); — FeCl; + 3H,O

*Bai tap ap dung

Phén loai cic phan tng sau thanh phan tmg hoa hop, phan hay, thé, trao d6i va can bang?
(1) Al+Fes0;, ~ = ALO; + Fe

(2) Fe;04+ HCl ™ " FeCl, + FeCl; + H,O

(3) Fe(OH), + 0, + H,0 ~~  Fe(OH);

(4) Na,CO; + CaCl, - ~ ' CaCO; + NaCl

(5) Ba(OH), + Hi;PO; =~ Bay(POy), + H,0

(6) Na,SO4 + Ba(NOs), ~ ~ — BaSO, + NaNO;

(7) (NH4),SO. + Ba(OH), ~ ~ — BaSO, + NH; + H,0
(8)P+Cl, ~~ — PCl;s

(9) Cu+AgNOs ~ = " Cu(NOs), + Ag

(10)ZnS + HC1 =~ — ZnCl, + H,S

(11) NaHCOs + Ba(OH), =~ Na,CO; + BaCO; + H,0
(12) N,0s + H,0 -~ — HNO;

(13) Al+? — 7 ALO;

(14)Ba+HCI — — BaCl,+ H,

(15) CuO + HNO; — — Cu(NOs), + H;0O
(16) MgCl, + NaOH — — ?+ NaCl

(17) FeCLs + AgNO; — — Fe(NOs); + 2

(18) KOH + H,S0; — — K,SO, +?
(19)Mg+HCl =~ — MgCL + H,

(20) Fe;O5 + HC1 =~ " FeCls + H,0

(21) AL+ HCI -~ — AICL + H,

(22) BaCl, + AgNO; ~ = — Ba(NOs), +?
(23) Al(SO.); +2 =~ " AI(OH); + BaSOs
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Tén Giao Vién Soan: PAO THI NHU’
(24)Cu+? "~ 7 CuO

(25)?+HCl =~ " ZnCL + H,

(26) CaO + HNO; ~ = — Ca(NO;), +?
(27) A(OH); =~ — 2+ H,0

(28) Fe + AgNO; ~ = " Fe(NOs), +?
(29)NaOH + 2 ~ =~ Fe(OH); + NaCl

(30) Fe + HsSOu1oame — — 2+ H,
(B1)Na+H,0 — = 2+H,

(32)BaO +H,0 — — ?

(33)Fe+0, —— 9

(34)S +0, —— 9

(35) 2+ Fex(S0s)s -~ K,SO4 + Fe(OH)s
(36) KCIO; ~~ " KCl+ 0,

(37) Na+H3PO4 - Na3P04 + ?
(38) Al+ZnSO; =~ 2+ 7Zn

(39)Cr+ 0, — — Cr,0s.

(40) Al +? = ALO;

(41) ALO; + HCl — = 2+ H,0

(42) Cu + AgNO; — = Cu(NO;), + Ag|
(43) NaOH + Al(SO.); — — AI(OH)s| +?

(45) BaCl, + AgNO; — 7 Ba(NOs), + AgCl]
Dang 2. Cén bing cac phan wng dot chay hop chat
*Phuong phap

-Buorc 1: chu y toi chi so cua cac nguyén to khdac O trong hop chat dé can bang cac nguyén to nay.
-Buoc 2: dwa vao cac chi so cua O dé can bang O.

*Vi du minh hoa

Can bang cac phan tng sau:

0
(1) C.H,0,+0;, — — CO, +H;0
Huong dén
- Chu ¥ t6i chi s6 cua C va H trong C,H,0,:
+ Pién hé sb x vao trude CO, dé can bang C.
Y
+Pién hé s6 2 vao trude H,O dé can bang H.
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Tén Giao Vién Soan: PAO THI NHU’

2x+2 -z
2
\ J 2 A o s A 2 \ r A A M
- Dya vao cac chi s6 cua O: dién < vao trude O, dé can bang O
v
2x+ . y
CHO + %G: —'— xCO, + '?H:G

=> Pugc PTHH: = =

0
) FeS; + 0, — — Fe;0: + SO,
Huéng ddn

- Chu y téi chi s6 ctia Fe trong Fe,O; va chi sé ciia S trong FeSy:

+ dién hé s6 2 vao trudc FeS, dé can bang Fe.

+ dién hé sb 4 vao trude SO, dé can bang S.

- Duya vao cac chi s6 cta O: dién 11/2 vao trudc O, dé can bang O
2FeS, + S0, — "= Fe,0,+ 450,

=> Pugc PTHH: -2 7 o )

*Bai tap ap dung

Can bang cac phan mg sau:

(HCHO+0, "~ — CO,+H,0

(2) CiHs0,+0, =~ ' CO,+H,0
(3)CHN+0, ~ ™ 7 CO, + Nyt H,0

(4) CHsON+0, ~ = " CO, + N, + H,0
(5)CHg+0, ~~ ~ CO,+ H:0

6)CH, +0, -~ 7 CO, + H,0

(HHS+0, "~ SO, +H,0

(8)NH;+0, -~ ~ No+ H,0

(9 HS +0, ~ S + H,0O

(10)NH; +0, -~~~ NO + H,0

(1) Cu,S+0, ~~ — CuO + SO,

(12) Cu,S.FeS, + 0, ~ =~ CuO + Fe, 05 + SO,
(13) C,H,ON, + O, = =~ CO, + H,0 + N, + H,0
(14) C,H,CL+ 0, =~~~ CO, + H,0 + HCl

(15) CgHsCOONa+ 0, =~ CO, + H,0 + Na,CO;
(16) CHs +0, -~ — CO, + H,0

(17) CHip+ 0, = 7 CO, + H:,0

(18) (CéH 1¢Os)a + 0.~ =~ CO, + H,0
Dang 3. Can bing cic phan tng phirc tap
1. Cac phan wrng thong thwong

*Phwong phap:

- —

Sit dung phwong phdp bién thién héa tri hodc phwong phdp thang bang electron dé cdan bang.

(Cdch lam va vi du dd hwéng dan & phan Ii thuyét phia trén)

*Bai tap ap dung
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Tén Giao Vién Soan: PAO THI NHU’
Can bang cac phan ung sau:

(1) PCl; + H,O -~ " H;PO; + HCI

(2)KCIO;+C -~ 7 CO,+KCl
(3)CL+KOH -~ — KCI +KCIO; + H,0
(4) Fe;03+CO ~ = ' Fe+CO,
5)Fe;04+CO ~~ ~ Fe+CO,

(

(6) Fe(OH), + 0, =~ ~ Fe,0; + H,0
(7) MnO; + HCl =~ " MnCl, + ClL, + H,O

(8) Fe + HNO3 i FC(NO3)3 + NOz + Hzo

(9) FG(OH)Q + KM1’104 + HzSO4 i Fez(SO4)3 + Ml’lSO4 + KzSO4 + Hzo
(10) Cu+H,SOs =~ " CuSO, + SO, + H,0
(11) KxCr,0, + HCl = " KCl + CrCl; + CL + H,0

(12) Fe + HySOsqensns — — Fes(SOs)s + H,O + SO, 1

(13) Cu+HNO; — 7 Cu(NOs3), + HHO+NO 1T

(14) Fe;04 + HNO; ~ = " Fe(NOs); + NO + H,0

(15) HaS + KMnO4 + H,SOs ~ =~ MnSO, + K280, + S + H,0
(16) SO, + Br, + H,0 ~ - " H,SO, + HBr

(17) Cu+NaNO; + HCl =~ CuCl, + NaCl + NO + H,0

(18) Al + H,SO, dic, nong ~ =~ AL(SOs):+ HaS + H,0

(19) NaZSO3 + KMHO4+ NaHSO4 -t NazSO4+ MHSO4+ KQSO4+ HzO
(20) Mg + HNO; =~ " Mg(NO3), + NH,NO; + H,0

(21) KMnO; + FeSO,; + H,SO, — Fez(SO4)3 + K»SO,4 + MnSO, + H,O.
(22) NO + KzCI'207 + HzSO4 - HNO3 + KzSO4 + Cl'z(SO4)3 + HzO
(23) HCI + KMnO4 — Cl,ll + MnCl, + KCI + H,0.

(24) Al + HNOs loang — AI(NOs); + NH4NO; + H,O.

(25) KNOz + KzCI'207 + HzSO4 — KNO3 + Cl'z(SO4)3 + KzSO4 + HzO
(26) Al + HNO;— AI(NOs); + N,Ol + H>O.

(27) FCSO4 + Clz - Fez(SO4)3 + FCC13

(28) Fe(OH), + Br, + NaOH — Fe(OH); + NaBr

(29) Fe304 + HzSO4 diic - f_) Fez(SO4)3 + Hzo + SOz
(30) FeCO; + HNOsgee — — Fe(NOs); + HyO + NO, + CO,

(31) Fe(OH)> + HNOsgge — — Fe(NOs)s + H;0 + NO»

(32) KMnO, + H,S—™ KOH + MnO; + H;0 + S

(33) KuS + KoCraOy +HiS0; S + Cry(SO4)s + K280, + H;0
(34) KMnO, + HS + H:SOs — KuSO4 + MnSO, + H,0

(35) KuS + KMnO, + H:SOs — KzSO, + MnSO; + S + H;O
(36) KoCr,07 + KI + H,SOs 7 K,SO4 + I + Cra(SO4); + H,O
(37) FeSO,4 + Cl, + HySOs — Fey(SO4); + HCI
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Tén Giao Vién Soan: PAO THI NHU’
(38) KI + KCIO; + H,SO4 — K,SO, + I, + KC1 + H,O

(39) Mg + HzSO4d§c - MgSO4 +S+ Hzo
(40) P + HNO; — H;PO, + NO, + H,0
2. Cac phan &ng c6 sw tham gia cua mudi sulfide

*Phwong phap

Sir dung phwong phdp thing bang electron, trong dé cho ca phdn tir mudi sulfide (véi tong sé oxi héa bang
0) tham gia vao qua trinh nhuong electron.

*Vi du minh hoa

Can bang cac phan (mg sau:

(1) Cu;S + HNO; — Cu(NO;), + H;SO; + H,0 + NO,

Huéng dan

Budc 1. Xac dinh s oxi hoa cua cac nguyén td ¢ sb oxi hoa thay ddi (riéng phéan tir mudi sulfide thi cho

tong sb oxi hoa ciia ca phan tir bang 0)

(Cu,5) + H N 0, — C;f‘ N 0, | + Hsz_}__ +HO + NO,

L]

Budc 2. Viét qua trinh nhudng — nhan electron
(Cu,§)— 2Cu+5+10e
Ntle— N
Budc 3. Tim hé s6 nhan vao qué trinh nhudng — nhén electron dé tong sb e nhudng bang tong s e nhan.
(Cu,S)— 2Cu+S+10e |
N+le— N x10

Budc 4. Dién hé sb vao cac chat.

+2
+ Dua vao CU: dién hé sb 2 vao trudce Cu(NO:s),

+6
+Dua vao S : dién hé sé 1 vao truée H,SO,

+4
+ Dua vao N . dién hé s6 10 vao trude NO..
+ Can bang Cu: dién hé s6 1 vao trudc CusS.
+ Cén bang N: dién hé sé 14 vao trudec HNO;.
+ Can bang H: dién hé s6 6 vao trudc H,O.
= duqc PTHH: 1CU2S + 14HN03 - 2CU(NO3)2 + lesO4 + 6H20 + 10N02
(2) CusS.FeS; + HSOsdac — Fex(SO4); + SO, + H;O + CuSO,
Huéng dan
Budc 1. Xac dinh s oxi hda cuia cac nguyén td ¢ sb oxi hoa thay ddi (riéng phéan tir mudi sulfide thi cho
tong s6 oxi hoa ctia ca phén tir bang 0)

(Cu,S.FeS,) + H,SO, — Fe:(50,), +S0O, + H,O+CuS0,

Budre 2. Viét qua trinh nhudng — nhan electron

2(Cu,S .FeS,)— 2 Fe+4 Cu+65+50e

e |

S+2e— §

Budc 3. Tim hé so0 nhan vao qua trinh nhuong — nhén electron dé tong s6 e nhuong bang tong s6 e nhan.
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) 55

2(Cu,S.FeS,)— 2 Fe+ 4Cu+65+50e | x

S+2e— § x25
Budc 4. Dién hé sd vao cac chat.
+3
+ Duya vao £€: dién hé sé 1 vao truée Fex(SOu)s
+2
+ Dua vao Cu . dién hé s6 4 vao trude CuSO,
+4
+ Dua vao S dién hé s6 25 vao trude SO,
+ Can bang Cu va Fe: dién hé s6 2 vao trudc Cu,S.FeS,
+ Can bang S: dién hé s6 26 vao trude H,SO,
+ Cén bang H: dién hé s 26 vao trude H,0.
=> dlIQ’C PTHH: 2Cu,S.FeS, + 26H,SO, déc - lFez(SO4)3 + 2580, + 26H,0 + 4CuSO,
*Bai tap ap dung
Can bang cac phan (mg sau:
(1) FeS, + H,SO, déC - FCQ(SO4)3 + SO, + H,O
(2) Cu.S +H,SOsdéc — CuSOs4+ SO, + HxO.

(3) FeS, + HNO; — Fe(NO;); + H,SO, + NO + H,0

(4) FeS, + HNOsge — — Fe(NOs); + HyO + NO, + H;SO,
(5) CU2S.FCSZ + HNO3 d CU(NO3)2 + FC(NO3)3 + HzSO4 + NO + HzO
3. Cac phéan &ng ¢é 4n

*Phwong phap

- Sir dung phwong phdp bién thién héa tri hodc phwong phdp thang bang electron (dd huwéng dan ¢ trén).
- Khi tinh bién thién héa tri hodc khi viét qud trinh nhwong-nhdn e lién quan toi an, dé xdc dinh héa tri hodc
6 oxi héa ting hay giam, can heu y: Trong 1 phan iing c¢é 2 nguyén t6 thay doi héa tri (sé oxi héa), néu
nguyén té nay cé héa tri (so oxi héa) ting thi nguyén té kia phdi cé héa tri (s6 oxi héa) giam.

Fe O + H,SO, — Fe: ‘ so,| + 50+ HO
Vd: Trong phan ung ' '3

2y

Fe.O + H, SO, — Fe:| SO,| + SO, + H,0
( ' - )

6 2 nguyén té thay déi héa tri, sé oxi héa la Fe va S.

Thay S co hoa tri, so6 oxi hoa giam

, W 2
=>Fe co hoa tr, so oxi ho) tang, tuc (hay + ¥ <+3)
2y ‘:-:. +3 Ty
Ayre =x(3- —) xFe— xFe+x.(3- —)e
=> X (hay qua trinh nhuong e: )

*Bai tip ap dung

(1) FexOy + HzSO4 (dic) - T_) Fez(SO4)3 + SOQT + HzO
(2) Fe;05+CO ~ ~ ~ FeO, + CO;
(3) Fe + HNO; ~ = — Fe(NOs); + N,O, + H,0
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(4)) Fe,O, + HNO; =~ " Fe(NO;); + NO + H,0
(5)M+HNO; =~ " M(NOs), + N, + H,0

(6)Fe.0,+CO  —— Fei0, + CO,

(7) Fe,Oy+ Al =~ " FeO + ALO;

(8) A1+ HNO; = AI(NOs); + N,O, + H,O

(9) Zn + HNO; 7 Zn(NOs), + N, O, + H,O

(10) Fe,Oy + KMnO, + H,SO4 Fey(SO4); + K,SO4 + MnSO, + H,O

(11) Fe,Oy + KoCr,07 + HaSO4 7 Fex(SOs); + KuSO4 + Cra(SOy); + H,O

(11) M+ HNO;  M(NO;), + N,O, + H,0

(12) MOy + HNO; — M(NOs), + N, + H,O

4. C4c phéan &ng c6 nguyén to thay doi tir 1 s6 oxi héa thanh nhiéu sé oxi héa khac nhau.

*Phwong phap

- Sir dung phirong phdp thang bang electron (theo cdc bude di hwéng dan 6 trén)

- O buéc 2, khi viét qua trinh nhieong hodc nhdn e lién quan t6i nguyén t6 thay doi tiv 1 sé oxi héa thanh
nhiéu sé oxi héa khdc nhau, ta ldy sé nguyén tir tham gia vao qud trinh nhwong — nhdn e theo ti 1é san pham
ma dé cho.

*Vidu minh hoa
Can bang cac phan tng sau:
(1) Al+ HNO; ~ =~ AI(NO3);+ N; + N;O+ H,O (biét ti 16 s6 mol ciia N; va N,O 1a 2: 3)

Huong dan
Budce 1: Xac dinh s6 oxi hoa cua céc chat c¢o su thay doi s6 oxi hoa

&5 |

Al + HNO,— Al

&5

N O,

. . .
+ N+ N0+ H.,0

Bude 2: Viét qua trinh nhuong — nhan e.

Thiy nguyén t6 N thay doi tir s6 oxi hoa 1 s6 oxi hoa 12 +5 thanh nhiéu sb oxi hoa 1a 0 va +1; dé lai cho ti 1é n

N2:noo=2:3 nén ta 1y s6 nguyén tir N tham gia vao qué trinh nhan e theo ti 1& nay. Cu thé: cir 2 phén tir N, thi
0 +1

¢6 3 phan tir N,O => cit 4 nguyén tir V thi c6 6 nguyén tir V

..5. -l_ -I_ &5 [i] +1
> 10N+(10.5-2.0- 6.1)e = 4N+ON . 10N +44e — 4N+ON

Al = Al+3e
Budc 3: Nhan qua trinh nhudng — nhan e v6i hé s6 phi hop dé tong s6 e nhudng bang tong sd e nhan.

+5 o .l
I0N+44e = 4N+ON | x3

4! — .je" +3e X44
Budc 4: Pién hé sb vao phan tGng:
+ Dua vao ](\)/ - dién hé sb 6 vao trude N,
+ Dua vao ]+\} - dién hé sb 9 vao trude N,O
+ Dua vao /(1)1 - dién hé s6 44 vao trude Al
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+3
+ Dya vao A/ : dién hé sb 44 vao trude AI(NO:3);
+ Can bang N: dién hé s6 162 vao trudec HNO;
+Can bﬁng H hoic O: dién hé sb 81 vao trude H,O

=> Pugc PTHH: 44Al + 162HNO; ~ - 44A1(NOs);+ 6N, + 9N, O+ 81H,O
(2) Zn + HNO3 - ZH(NO3)2 +NO + NzO + Nz + HzO (biét nNo:llNzo:nN2=1:2:1)

Huong dan
Budce 1: Xéc dinh s6 oxi hoa cua céc chat c6 su thay doi so oxi hoa

)

Zn + H "-r G_.\—-* £n

N O,

\ i2

2 +] 0
+ NO + N:0O + N:+ HO

Bude 2: Viét qua trinh nhuong — nhén e.

Théy nguyén td N thay ddi tir s6 oxi hoa 1 s6 oxi hoa 1a +5 thanh nhiéu sb oxi hoa 1a +2, +1, 0; dé lai cho ti 1&

Nno:Mao:no=1:2:1 nén ta lay s6 nguyén tir N tham gia vao qua trinh nhén e theo ti 1¢ nay. Cu thé: cir ¢6 1
+2 +1

phan tir NO thi c6 2 phan tir N,O va 1 phan tir N, => ctr ¢6 1 nguyén tir V thi ¢6 4 nguyén tr V va 2 nguyén

0
ta NV

+5 42 +1 a +5 #2 i}
s TN*(75-12-4.1- 20)e = N+4N+2N 10 TN+29¢— N+4N+2N

1] 42
Zn— Zn+2e

Budc 3: Nhin qua trinh nhudng — nhan e voi hé s6 phu hop dé tong s6 e nhuong bang tong sb e nhan.

+5 £2 ] i
TN+29¢— N+4N+2N | X2

Zn— Zn+2e X29

Budc 4: Pién hé s6 vao phan tng:

+2
+ Dya vao NV : dién hé sb 2 vao trusc NO

+1
+ Dya vao NV : dién hé sb 4 vao trude N,O

0
+ Duya vao NV : dién hé s6 2 vao trude N,

0
+ Duya vao 27 : dién hé sb 29 vao trude Zn

+2
+ Dua vao £7 : dién hé sb 29 vao truée Zn(NOs),
+ Cén bang N: dién hé sb 72 vao truéc HNO;
+Can bang H hodc O: dién hé s 36 vao trude H,O
=> DU'Q'C PTHH: 29Zn + 72HNO3 - 29ZH(NO3)2 +2NO + 4N20 + 2N2 + 36H20
*Bai tap ap dung

Can bang cac phan tng sau:
(1) AL+ HNO; ~ = " AI(NOs);+ N, + N,O + H,0 (biét ti 1& s6 mol ctia N, va N,O 1a 2: 1)
V.. =4:5

)

WO

-- .V
(2) AL+HNO; ~ = " AI(NOs); + N;O + NO + H,O (biét  »:©
(3) Zn + HNO; - Zn(NO;), + NO + N,O + N, + H,O (blét NnoiNnzo:Nne=1:2:3)
(4) Al + HNO3 - Al (NO3)3 + NH4NO3 +NO + N20 + Hzo (blét nNoinNH4No311'1Nzo:2:3:2)
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(5) Mg + HNO; — Mg(NOs), + H,O + N,O + NO, + NH,NO; (biét NN20:NNHaNo3 N2 =3:1:5)

(6) Mg + HNO; — Mg(NOs), + H,O + NO + N, (biét nyo:nn.=1:2)

(7) Al+ HNO; — AI(NO;); + H,O + NO + N; + N,O (biét hh khi sau phan tmg c6 khéi lugng mol trung binh 1a
36,5; néu cho hh khi d6 pu vira du v6i O, & dk thudng thi thu duoc hh khi c6 khdi lugng mol trung binh 13 40,5)
(8) Al+ HNO; — AI(NO;); + H,0 + N, + N,O + NH4NO; (biét nnmanos=2nno; trong hh khi sau pu, N, chiém 56%
vé khéi luong)

(9) AL+ HNO; Al (NOs); + NH,NO; + NO + N,0 + H,0 (biét nno:Nmanosnao=1:3:2)

(10) Mg + HNO; 7 Mg(NOs), + H,O + N,O + NO, + NH4NO; (biét nnao:NNtano3: IN02=3:1:2)
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