PHUONG PHAP GIAI BAI TAP HON HOQP SAT VA OXIT SAT

A. DAT VAN DE:

Bai tap hon hop gom sit va oxit sit 1a mot trong nhimg dang bai tap ma hoc sinh hay gip
trong cac ky thi ma dic biét 1a thi Pai Hoc. Thong thudng nhimg bai tap vé st va cac oxit thuong
kha phirc tap va xay ra theo nhiéu phuong trinh phan tng khac nhau. Dé gitp hoc sinh giai quyét tot
c4c bai todn vé hdn hop sit mot cach nhanh chong toi thudng giGi thiéu phuong phap van dung cac
dinh luat bao toan. D6 1a ndi dung ma bai viét ndy tdi mudn dé cap.

B. NOI DUNG
|. CAC DINH LUAT CAN VAN DUNG

1. Pinh luit bao toan khdi lwong:
Néi dung: Khéi lugng céc chat tham gia phan tmg bang khdi luong cac chéat duogc tao thanh sau
phan ung.
Trong d6 ching ta can van dung cac hé qua
Hé qudl: Goi mr 12 tong khdi lugng cac chét trudc phan tmg, m 12 khdi lugng cac chét sau
phan tng. DU phan tmg xay ra véi hiéu suat bat ky ta déu co: my = ms.
Hé qua 2: Khi cation kim loai két hop v6i anion phi kim dé tao ra cac hop chét ta luon cé:
Khéi luong chat = khdi luong cua cation+khoi luong anion. Khéi lugng cua cation hoac anion ta
coi nhu bang khdi lugng ctia nguyén tir cdu tao thanh.
2. Pinh luat bio toan nguyén t6
Noi dung dinh luat: Tong khdi lugng mot nguyén tb trude phan ing bang tong khdi lwong
clia nguyén té d6 sau phan tmg. Noi dung dinh luat c6 thé hiéu 1a tong s6 mol ciia mot nguyén tb
dugc bao toan trong phan ung.
3. Pinh luit bao toan electron
Trong phan tng oxi héa khir: S6 mol electron ma chét khir cho di bang s6 mol electron ma
chit oxi hoa nhan vé.
Khi van dung dinh luat bao toan electron vao dang toan nay can luu V:
- Trong phan tng hodc mot hé phan tng chi can quan tim dén trang thai dau va trang thai
cudi ma khéng can quan tam dén trang thai trung gian.
- Néu c6 nhiéu chat oxi hoa va chat khir thi s6 mol electron trao ddi 1a tong sb mol ciia tat ca

chat nhuong hodc nhan electron.
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Il. TONG QUAN VE BAI TAP HON HOP SAT VA OXIT SAT:

Bai tap Fe va hon hop oxit sit thudng c6 dang cho khéi luong va cho phan tmg véi mot chit
oxi hoa nhu H,SO,4 dac nong hoac HNO3 hoac tham chi 1a axit thuong nhu HCL.

Gidi_ quyét bai toan: Vi gia thiét 1a cho m gam hdn hop gom Fe va cac oxit FeO, FesOy,

Fe,03 tac dung véi HNO3 thu duge khi NO; : Ta coi nhu trong hdn hop c6 x mol Fe, y mol O nhu
vdy ta xét trong phan Gng thi chi c6 chat nhuong electron dé 1a Fe con chat nhan electron 12 O va
chit oxi hoa HNOj3 san pham 1a V 1it NO, (dktc) va Fe®* ta s& co:

Theo dinh luét bao toan khéi lugng: 56x + 16y =m (1)

Theo dinh luat bao toan electron

Chét khir Chat oxi héa
0+2e »>0*
Fe — Fe* +
e—>Fe” +3e y 2y vy,
X 3x N*+le > NO,
vV
22,4 22,4 y
Tong electron nhuong: 3x mol Tong electron nhan: 2y + W
A . X . Vv
Ap dung dinh luat bao toan electron ta co6: 3x =2y + 24 (2
16y=m
Tir (1) va (2) taco he | 20X +16Y
Vv
X-2y=——
22,4

Viéc giai hé ndy khi mot khi biét duogc 2 trong s6 4 yéu té s& giai quyét duoc yéu cau cua bai toan.

Sau day t6i xin giri dén mot sd dang toan hoa ma ching ta hay gap.

I11. MOT SO DANG BAI TAP VAN DUNG

1. Dang hdn hop sit va cac oxit phan &ng véi chit oxi héa manh:
Dé bai:

Cho 11,36 gam hdn hop gom Fe, FeO, Fe,03 va FesO4 phan tng hét véi dung dich HNO;
lodng (du), thu duoc 1,344 lit khi NO (san pham khir duy nhat, & dktc) va dung dich X. C6 can

dung dich X thu dugc m gam mudi khan.

Tinhm ?
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Phén tich dé: Ta coi nhu trong hdn hop X ban dau gébm Fe va O. Nhu vy xét ca qua trinh chat
nhuong e 1a Fe chat nhan e 14 O va NO; . Néu chiing ta biét dugc sd tong sé mol Fe trong X thi s&
biét duoc sé mol mudi Fe(NO3)3 trong dung dich sau phan tng. Do d6 chung ta s& giai bai toan nay
nhu sau:

Gidgi: S5 mol NO = 0,06 mol.

Goi s6 mol Fe va O twong tng trong X 12 x va y ta ¢6: 56x + 16y = 11,36 (1).

Qua trinh nhuong va nhan e:

Chéat khtr Chét oxi hoa
Fe - Fe* +3¢ O+2e >0%
y 2y y +2
X 3X N®+3e—->NO
0,18 0,06

Tong electron nhudng: 3x (mol) Tong electron nhan: 2y + 0,18 (mol)

Ap dung dinh luat bao toan electron ta cd: 3x =2y + 0,18 (2)

Tir (1) va (2) ta c6 hé {56X+16y =11,36
3x—2y=0,18

Giai hé tréntaco x =0,16 va y =0,15

Nhu vy Ng, =Ny, = 0,16 mol vy m = 38,72 gam.

V6i bai toan nay ta ciing cé thé quy vé bai toan kinh dién: DSt m gam sat sau phan tng sinh
ra 11,36 gam hdn hop gém Fe, FeO, Fe;03 va Fe;0, . Hon hop ndy phan tng hét voi dung dich
HNO; lodng (du), thu dugc 1,344 1it khi NO (san pham khir duy nhét, & dktc).

Chuing ta s& tinh m rdi tir suy ra s6 mol Fe va tir d6 tinh s6 mol cua sit.

Phat trién bai toan:

Truwong hop I: Cho nhiéu san pham san pham khir nhw NO,, NO ta ¢6 van dit hé binh thuong tuy
nhién chat nhan e bay gio 12 HNOs thi cho 2 san pham.
Trwong hop 2: Néu dé ra yéu cau tinh thé tich hodc khdi lwong cia HNOj thi ta tinh s6 mol dwa
vao bao toan nguyén to N khi d6 ta s& co:

muoi Khi

Nino, = Mo, T Mo, = 3N, +Nyg (nNOZ)

2. Dang dét chay Siit trong khong Khi réi cho sian phéam phén teng véi chit oxi héa
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Dé bai 1: Nung nong 12,6 gam Fe ngoai khdng khi sau mot thoi gian thu duoc m gam hdn hop X
gom Fe, FeO, Fe,03 va FesO4 . Hon hop ndy phan tmg hét voi dung dich H,SO,4 dic nong (du), thu
duoc 4,2 lit khi SO, (san pham khir duy nhét, & dktc). Tinh m?

Phan tich dé: So d6 phan ung

FeM_){FeO, Fe,0, Mn—){soz 0
Fe,O,va Fe du Fe,(SO,),

Fe phan tmg véi Oxi cho 3 san pham oxit va lwong sit du, sau d6 hdn hop oxit ndy phan Gmg
v6i HSO, ddc nong dua 1én sat +3. Trong qué trinh Oxi nhan e dé dua vé 0% c6 trong oxit va
H,S04(+6) nhan e dé dua vé SO, (+4).

Nhu vay: + Khdi lugng oxit sé& 12 tong cua khdi luong sit va oxi.
+ Ca qua trinh chéat nhuong e 14 Fe chat nhan 14 O va H,SO,.

Gidi:Taco ng, =0,1875mol, ng= 0,225 mol

Goi s6 mol oxi trong oxit 12 X ta co:

Chat khir Chat oxi hoa
. _
Fe —» Fe* +3e O+2‘32X—>02X
0,225 0,225x 3 5042— +286—50,
0,1875x2 0,1875
Tong electron nhudng: 0,675 mol Tong electron nhan:  2x + 0,375 (mol)

Ap dyng dinh luat bao toan electron ta c6: 0,675 =2x +0,375 —— x=0,15

Mt khic ta c6: M=mMg, +mM_, nén: m=12,6 +0,15x16 = 15 (gam).

DS: 15 gam.

Dé Bai 2: Nung néng m gam bot sat ngodi khong khi, sau phan tng thu dugc 20 gam hdn hop X
gom Fe, FeO, Fe,0; va Fe;04 . Hoa tan hét X trong dung dich HNO;z lodng thu dugc 5.6 lit hon
hop khi Y gdm NO va NO, ¢6 ti khdi so v6i Hp 1a 19. Tinh m va thé tich HNO3 1M da ding?

Phén tich dé: so d6 phan tng

NO, T
Fe_ %) FeO, F\e304 HNO, NO T
Fe,O,va Fe du
Fe(NG,),

+ Hon hop X gdom Fe va O trong oxit.

+ Xét ca qua trinh ta thay chi c6 Fe nhuong e, Chat nhan e 12 Oxi va HNO; .
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+ HNO; nhén e dé cho NO va NO,.

+ S6 mol HNO3 ban dau bang s6 mol HNO; trong mudi va chuyén vé céac khi.
Gidi: Theo dé ra ta c6: Nyo =Nyo, =0,125mol

Goi s6 mol Fe va O twong tmg trong X 12 x va y ta ¢d: 56x + 16y = 20 (1).
Qua trinh nhuong va nhan e:

Chét khir Chét oxi héa

O+2e — 0%

3+ y 2y y+4
Fe > Fe™ +3e N®+le—>NO

2
X 3x 50,125 0,}225
N~ +3e—>NO

0,125x3 0,125

Tong electron nhudng: 3x mol Tong electron nhan: 2y + 0,125+ 0,125x3 (mol)
Ap dung dinh luat bao toan electron ta co: 3x =2y + 0,5 2)

Tir (1) va (2) ta ¢6 hé {56X+16y =20
3x-2y=0,5

Giai hé tréntaco x=0,3va y=0,2

Nhu vay nge = 0,3 mol vay m = 16,8 gam.

Theo dinh luét bao todn nguyén té ta co:

Neno, = ”ﬁgfi + nﬁgi =3Ng, +Nyo + Nyo,

nén N, =0,3x3+0,125+0,125=1,15mol.

1,15

Vay Vo, = =1,15(1it)

3. Dang khir khéng hoan toan Fe,0s sau cho sdn phim phdan iing véi chit oxi héa manh 1A
HNO3 hogae H,SO, dac nong:

Dé ra: Cho mot ludng khi CO di qua 6ng st dyng m gam Fe,O3 nung ndng. Sau mot thoi gian thu
duogc 10,44 gam chat rin X gém Fe, FeO, Fe,05 va Fes0,4 . Hoa tan hét X trong dung dich HNOj3
dic, nong thu duoc 4,368 lit NO, (san pham khir duy nhét & dktc). Tinh m ?

Phan tich dé: So db phan ting
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Fe,O, —>f§) {Feo, Fe:0,  rogn ; {Noz T

Fe,O,, Fe Fe(NO,),

Trong truong hop ndy xét qua trinh dau va cubi ta thdy chat nhuong e 1a CO, chat nhan e 12
HNOs. Nhung néu biét tong sé mol Fe trong oxit ta s& biét duoc s mol Fe,O3. Boi vy ta ding

chinh dit kién bai toan hoa tan x trong HNO3 dé tinh téng s mol Fe.
Gigi: Theo dé ra ta co: Ny, = 0,195mol

Goi s6 mol Fe va O twong tng trong X 12 X va y ta c¢6: 56x + 16y = 10,44 (1).

Qua trinh nhuong va nhan e:

Chét khtr Chét oxi hoa
2 O+2e >0~
Fe —» Fe™ +3e y 2y Y,
N*+le > NO,
X 3x 0,195 0,195

Ap dung dinh luat bao toan electron ta c6: 3x = 2y + 0,195 (2

Tir (1) va (2) taco he |26Xx+16y =10,44
3x—2y=0,195

Giai hé tréntaco x = 0,15 va y =0,1275
Nhu v@y nge= 0,15 mol nén n, , =0,075mol —— m =12 gam.
Nhdn xét.
Di nhién trong bai toan trén ta ciing c6 thé giai theo cach tinh s6 mol O bi CO lay theo

phuong trinh:

+4
co+[0*]-2e——co,va N”+1le—>NO,

Sau d6 dya vao dinh luat bao toan khéi luong ta c6: m = 10,44 + mg’

4. Dang héon hop oxit sit phén ing véi axit thuong: H*

Téong quan vé dang nay:

Pay khong phai 1a phan tng oxi héa khir ma chi 1a phan tng trao d6i. Trong phan tng nay

ta coi d6 1a phan tng ctia: 2H"* +[02‘] — H,0 va tao ra cac mudi Fe?* va Fe** trong dung dich.
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Nhu vay néu biét s6 mol H' ta ¢6 thé biét duoc khdi luong cua oxi trong hdn hop oxit va tir d6 ¢
thé tinh duoc tong s6 mol sét trong hdn hop ban dau.
Dé ra:

Cho 7,68 gam hdn hop gém FeO, Fes0,4, Fe,03 tac dung vira hét véi 260 ml HCI 1M thu
dugc dung dich X. Cho X phan tng véi dung dich NaOH du thu duoc két taa Y. Nung Y ngoai
khong khi dén khéi lugng khong d6i thu duge dén khdi luong khong ddi duoc m(g) chat ran. Tinh

m
FeO
~ , A A HCI FeCIZ NaOH Fe(OH )2 \L nungtrongkk
Phan tich dé: So db | Fe,0,—"% > _NeOH —nungongkk_y Fe O,
Fe O FeCl, Fe(OH), {
34

+ Ta coi H' cua axit chi phan tmg v6i O% cua oxit

+ Toan bo Fe trong oxit chuyén vé Fe,03

+ Tir s6 mol H' ta ¢6 thé tinh dugc s6 mol O trong oxit tir 6 ¢o thé tinh dugc lugng
Fe cé trong oxit.

+ Nung cac két tna ngodi khong khi déu thu dugc Fe,03

Gigi: Taco n, . =Ny =0,26mol

Theo phuong trinh: 2H* +[ 0> | - H,0 trong O Ia oxi trong hdn hop oxit
0,26 0,13

noz- =0, 13mol ma theo dinh luat bao toan khdi lugng ta co: mge + Mo =7,68
Nén mg = 7.68 — 0,13x16 =5,6(gam) — ng = 0,1 mol
Ta lai c6 2Fe —— Fe,03
0,1 0,05
Vay m = 0,05x160 = 8 gam.
Nhdn xét: Ngoai cach giai trén ta ciing co thé quy hdn hop vé chi con FeO va Fe,03 vi Fe;0, coi
nhur 14 hdn hop ciia FeO.Fe;03 voi s6 mol nhu nhau.
IV. MOT SO BAI TAP VAN DUNG:

Bai 1: Pé m g sit ngoai khdng khi mot thoi gian dugc hdn hop ran gom Fe, FeO, Fe,03 va Fe;0y
c6 tong khdi lwong 1a 30g. Cho hh nay tan trong HNO3 du duoc 5.6 1it NO duy nhat (dktc). Tinh m?
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Bai 2 Hon hop X gdom Fe, FeO, Fe;0s. Cho mot ludng khi CO di qua 6ng st dung mg hh X dun
nong. Sau khi két thuc thi nghiém thu duoc 64g chat ran va 11.2 lit khi B(dktc)co ti khéi so véi H
12420.4. Tinhm ?

Bai 3 Dé khir hoan toan 3,04 gam hdn hop Y (gdm FeO, Fes04, Fe,0s) thi ¢can 0,05 mol Hy. Mat
khac hoa tan hoan toan 3,04 gam hon hop Y trong dung dich H,SO4 dic thi thu duge khi SO, (san
pham khir duy nhat) . Tinh thé tich SO, (dktc)?

Bai 4 D6t chay m gam sit ngoai khong khi sau mot thoi gian thu duoc 5,04 gam hdn hop X gom st
va c4c oxit sat. Hoa tan hdn hop X trong HNOj3 lodng du thu dugc 0,784 lit khi(dktc) gdm NO va
NO; ¢4 ti khéi so véi Hp 13 19. Tinh m?

Bai 5 Dot chay 16,8 gam bot sat ngoai khdng khi, sau mot thoi gian thu duoc hdn hop X gdm sit
va cac oxit. Cho hoa tan hét X trong dung dich H,SO, dic nong thu duge 5,6 lit khi SO, (san pham
khtr duy nhat ¢ dktc)

1. Tinh m

2. Néu thay H,SO,4 bang HNO; dic nong thi thé tich NO, (dktc) s& 1a bao nhiéu?

Bai 6 Cho mot ludng khi CO di qua dng st dung m gam Fe,O3 nung ndng. Sau mot thoi gian thu
duoc hdn hop X ning 44,64 gam gdm Fe, FeO, Fes04, Fe,03. Hoa tan X bang HNOs lodng du thu
duoc 3,136 lit khi NO (dktc). Tinh m?

Bai 7 Cho mot ludng khi CO di qua dng st dung 18,08 gam Fe,O3 nung ndng. Sau mot thoi gian
thu dugc hon hop X ning 13,92 gam gém Fe, FeO, Fe304, Fe,03. Hoa tan X bﬁng HNO3 dac nong
thu duoc V lit khi NO; (dktc). Tinh V?

C.KET LUAN
Trong khi giang day bdi dudng hoc sinh gioi va 6n thi dai hoc tdi da co rat nhiéu tran tro khi

day phan hon hop sat va hop chit cia sat. Toi nhan thiy ké ca dé thi hoc sinh gioi va dé thi dai hoc
s6 luong cau hoi vé st va hop chit sit ludn chiém mot ti 16 nhit dinh va dic biét 1a nhitng bai toan
kinh dién. Trén thuc t& nhu vay to6i ¢8 manh dan dwa cac phuong phap giai bai tip ndy vao va qua
giang day toi thay hoc sinh nam van dé twong d6i nhe nhang va c hiéu qua rd rét nhat 1a dinh
hudng va thoi gian giai bai tap. Do ciing 1a dong luc dé t6i hoan thanh d& tai nay, rat mong nhan

duogc sy quan tim gop ¥ cta cac ban dong nghiép./.

Page 8




