Bién soan: Pinh Tho Chuyén dé Phi kim Héa hoc 9

PHI KIM. SO LUQC VE BANG TUAN HOAN CAC
NGUYEN TO HOA HQC

Dang 1: Tinh chét ciaa phi kim

Tinh chat caa phi kim
Ly thuyét va Phuong phap giai
1. Tinh chat vat ly

- Phi kim ton tai & 3 dang: ran, long, khi; phan 16n cac phi kim khéng dan dién, dan
nhiét.

2. Tinh chat hoa hoc
a) Phi kim tac dung veéi kim loai
- Phi kim tac dung véi kim loai tao thanh mudi hoac oxit.
Na + CI2 —to— 2NaCl
2Cu + 02 —to— 2CuO
b) Tac dung véi hidro
- Phi kim tac dung véi hidro tao hop chat khi.
H2 + CI2 —to— 2HCI
c) Tac dung véi oxi
- Nhiéu phi kim tac dung véi oxi tao thanh oxit axit.
S + 02 —to— SO2
4P + 502 —to— 2P205
Cha y: Ghi nhé va van dung ly thuyét dé 1am bai tap ly thuyét.

Bai tap van dung
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Bai 1: Bé loai khi clo cd 1an trong khong khi, c6 thé ding chat nao sau day: Nudc,
dung dich H2SO4, dung dich NaOH, dung dich NacCl.

Huwéng dan:

Dé loai khi clo c6 1an trong khong khi, ta ding dung dich NaOH, vi dung dich
NaOH c6 phan ng véi khi clo con cac dung dich khéc thi khéng.

CI2 + 2NaOH — NaCl + NaClO + H20

| Bai 2: Tinh chat vat ly cua phi kim 1a gi?

Huwéng dan:

Tinh chét vat Iy caa phi kim 13 phi kim ton tai ¢ ba trang thai: ran, long, khi; phan
l6n céc phi kim khong dan dién, dan nhiét.

Dang 2. Chudi phan &ng vé phi kim

Ly thuyét va Phwong phdp gidi

— O dang bai tap nay hoc sinh can nhé rd vé tinh chat hoa hec cia phi kim va
cac hop chat ciia né, ddng thoi nhé rd cac phwong trinh phan wng cia tirng
chat.

Bai tap van dung

Bai 1: Viét cac phuong trinh phan ung theo chudi bién hda sau:
a. Cl, —» NaCl — HCI — CuCl, —AgCl
b. Cl, - HCl — AgCl — Cl, — Br, —I,

c. MnO, — Cl, —» KCl — HCI — Cl, — CaOCl,

Hwéng dan:

a. Cl, +2Na — 2NaCl
2NaCl + H,SO4 @ — Na,SO, + 2HCI
2HCI + CuO —CuCl, + H,0O
2CuCl; + 2AgNO; — Cu(NOg), + 2AgCl|
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b. Cly+H,—*— 2HCI
HCI + AgNO3; — AgCl| + HNO3
2AgCl-*"— 2Ag | + CL,
Cl, + 2NaBr —2NaCl + Br,
Br,+ 2Nal — 2NaBr + I,

c. MnO, + 4HCI — MnCl, + 2H,0 + Cl,
Cl, + 2K — 2KCI
2KCl + H,SO4 d,n — K,SO,4 + 2HCIY
6HCI + KCIO; — KC1 + 3H,0 + 3Cl, 1
Cl, + Ca(OH), — CaOCl, + H,0

Bai 2: B tlic va can bang cac pt theo so do:
a.HCI+?—>Cl,+?+7? b.?+? —>CuCl, +?

C. HC1+? -CO,+?+? d. HCl +? —-AgCl +?

e. KC1+? -KOH +?+? f.Cl, +? -HCIO + ?
g.ClL,+? NaClO+ ?+? h. Cl, + ? — CaOCl, + ?

I.CaOCl, +? — HCIO +? k. NaCIO + ? — NaHCO; +?

Huwéng dan:

a. HCl + MnO, — CI, + H,O + MnCl,

b. CuO + HCl — CuCl, + H,O

¢. HCI + Na,CO3; — CO, + NaCl + H,0

d. HCI + AgNO; — AgCl | + HNOg;

e. KCI + H,0 =*%“™_, KOH + Cl, + H,0
f. Cl, + H,O — HCIO + HCI
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g. Cl, + NaOH — NaClO + NaCl + H,0
h. Cl, + Ca(OH), dic — CaOCl, + H,0
i. CaOCl, + HCI — HCIO + CaCl,

k. NaClO + H,CO; — NaHCO; + HCIO

Dang 3. CO khw oxit kim loai

Ly thuyét va Phwong phdp gidi

| XCO + M,0, — 2M + xCO, |
Phwong phdp gidi

- Phwong chung dé giai 1a dung phuwong phéap bao toan electron hoic bao toan
nguyén t hoic bao toan khdi luong, hoidc tang giam khéi luong dé giai.

Chuy:
+ Trong cac phan tng cua C, CO, H; thi s6 mol CO= Ncoy, Ne= Neoz, Npp= NiO.

+ Céc chat khu C, CO, H, khdong khur dugc cac oxit MgO, Al,O5 va cac oxit khac
caa kim loai kiém va kiém tho.

+ Pa s6 khi giai chiing ta chi can viét so 6 chung cua phan ang, chir khdng can
viét PTHH cu thé, tuy nhién cac phan tng nhiét nhdm nén viét rd PTHH vi bai
toan con lién quan nhiéu chat khac.

+ Thuc chat khi cho CO, H, tac dung véi cac chat ran 14 oxit thi khéi luong cua
chat ran giam di chinh 1a khéi lugng cta oxi trong cac oxit.

Bai tap van dung

Bai 1: Dan mét ludng khi CO qua 6ng st dung m gam hdn hop CuO, Fe,0s,
Fes0, va AlL,O; roi cho khi thodt ra hap thy hét vao dung dich nudc voi trong dur
thu dwoc 15 gam két tua. Chat ran con lai trong dng su c6 khéi lwong 215,0 gam.
Giatricaam la

A. 217 4g. B. 219,8g. C. 230,0g. D. 249,0g.

Huoéng dan:
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Céach 1: Taco xCO + M,0, — 2M + xCO,

CO, + Ca(OH); —» CaCOsl  + H20

0,15 — 1—520,1511101
100

— Nco = Neoz = 0,15 mol

m; m’ 14n luot 1a khéi lugng chat rin trude va sau phan tng

Theo dinh ludt bdo toan khéi lirong:

M+ Mco =M+ Mco; > m+0,15.28 =215+ 0,15.44 > m=217,4¢g
— bap an A

Cach 2:

Theo phwong phdp ting giam khoi lwong:

Ctr 1 mol CO phan tng lay mat 1 mol O trong oxit tao ra 1 mol CO, — khéi luong
chat ran giam di 16 gam

— Vay ¢6 0,15 mol CO phan tng — khéi lwong chat ran giam di 16.0,15 = 2.4
gam

— Khéi lwong chat ran ban dau 1a: m = 215 + 2,4 = 217,4 gam

— DPapan A

Bai 2: Khir hoan toan 69,6 gam han hop A gdm FeO, Fe,0s, Fe;0, va CuO & nhiét
d6 cao thanh kim loai can 24,64 lit khi CO (dktc) va thu duoc X gam chat ran.
Ciing cho 69,6 gam A tac dung véi dung dich HCI vira da thu dugc dung dich B
chtra y gam mudi. Cho B tac dung véi dung dich NaOH du thay tao thanh z gam
két taa.

a) Giatricuax la
A. 52,0g. B. 34,4¢ C. 42,0g. D. 28,8g.

b) Gidtricuay la
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A. 147,7qg. B.130,1g. C.112,5qg. D. 208,2g.
c) Giatricuazla

A.70,79. B.89,4g.  C.883g. D.87.2g

Huwéng dan:

a) Nco = 24,64/22,4 = 1,1 mol

Ta c6: aCO + M,0, — 2M + aCO;

Theo phuong phap ting giam khoi luong:

Ctr 1 mol CO phan tng — khéi luong chat rin giam di 16 gam

— Vay ¢6 1,1 mol CO phan tmg — khdi luong chat ran giam di 16.1,1 = 17,6 gam
— Khbi lugng chit rin sau phan @ng 1a: x = 69,6 — 17,6 = 52 gam

— bap an A

b) Theo y a) ta c6 hon hop oxit bi khir hoan toan — No(oxity = Nco phanang = 1,1 Mol
69,6 gam A + dung dich HCI (vira dit) — dung dich B chtta y gam mudi

M,0, + 2aHCl — 2MCl, + xH,0

Theo phwrong phdp ting giam khoi lwong:

Ta nhan thay 1 mol O trong oxit bi thay thé béi 2 mol C1 dé tao thanh mubi — khoi
lugng mudi tang so vaéi khdi luong oxit 1a: 2.35,5 — 16 = 55 gam

— 1,1 mol O trong oxit bi thay thé bai 2.2 mol C1 — khdi lwong mudi ting so véi
khoi lugng oxit 1a: 1,1.55 = 60,5 gam

—y=69,6+60,5=130,1 gam
— DPap an B
¢) Cho B + dung dich NaOH du — z gam két taa

MCI, + aNaOH — M(OH), + aNaCl
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Theo phuong phap ting giam khdi luong:

Ta nhan thay 1 mol CI trong mudi bi thay thé boi 1 mol OH dé tao thanh hidroxit
— khdi luong hidroxit giam so véi khéi lwong mudi 1a: 35,5 — 17 = 18,5 gam

— 2,2 mol Cl trong muébi bi thay thé bai 2,2 mol OH — khéi luong hidroxit giam
s0 véi khdi lugng mudi 1a: 18,5.2,2 = 40,7 gam

— z=130,1-40,7 =89,4 gam
— Dap an B

Dang 4. CO, tac dung véi dung dich kiém

Ly thuyét va Phuong phap giai

1. Bai toan CO,, SO, din vao dung dich NaOH, KOH

- Khi cho CO, (hoic SO,) tac dung véi dung dich NaOH déu xay ra 3 kha ning
tao muoi:

CO, + 2NaOH — Na,CO; + H,0 (1)
CO, + NaOH — NaHCO; (2)
bat T =nNaOH : nCO,
-Néu T = 2 : chi tao mubi Na,COs5
- Néu T < 1: chi tao mudi NaHCO,
-Néu 1 < T < 2: tao ca mudi NaHCO; va Na,CO;

* CO nhiing bai toan khong thé tinh T. Khi d6 phai dua vao nhitng dit kién phu dé
tim ra kha nang tao mudi.

- Hap thu CO, vao NaOH du ( KOH du ) chi tao mudi trung hoa
Na,CO; (K2CO5)

- Hap thy CO, vao NaOH chi tao mudi Na,COs, Sau d6 thém BaCl2 vao thay
két taa. Thém tiép Ba(OH), du vao thay xuat hién thém két tua nira — Tao ca 2
mudi Na,CO; va NaHCO;
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- Chat hap thu vao binh NaOH ting :
m binh ting = m dd ting = m chat hap thu ( CO, + H,O c6 thé c6 )
- Trong trudng hop khong cd cac dit kién trén thi chia treong hop dé giai.

2. Bai toan CO,, SO, dan vao dung dich Ca(OH),, Ba(OH),:

Do ta khéng biét san pham thu duoc 1a mudi ndo nén phai tinh ti 16 T:
Ca(OH), + CO, — CaCOs] + H,0 (1)
Ca(OH), + 2CO, — Ca(HCO5), (2)
bat T =nCO, : nCa(OH),
- Néu T < 1: chi tao mudi CaCO;
- Néu T =2 : chi tao mudi Ca(HCO5),
-Néu 1 < T < 2: tao ca mudi CaCOjs va Ca(HCO;),

- Hap thu CO, vao nudc voi trong thay cd két tua, thém NaOH du vao thiy co
két tua nita suy ra co su tao ca CaCOs va Ca(HCO3),

- Hap thu CO, vao nudc voi trong thay c6 két taa, loc bo két taa rdi dun nong
nudc loc lai thay két taa nita suy ra c6 su tao ca CaCO; va Ca(HCO3),.

- Néu khdng c6 céc dir kién trén ta phai chia truong hop dé giai.

* Khi nhitng bai toan khéng thé tinh T ta dwa vao nhiing dit kién phu dé tim ra kha
nang tao muoi.

- Hap thu CO, vao nudc voi dw thi chi tao mubi CaCOs,.

* Sy tang giam khoi lugng dung dich : Khi cho san pham chay vao binh
Ca(OH), hay Ba(OH)..

m binh ting = m hip thu
m dd ting = m hap thu - m két taa

m dd giam = m két tiia — m hap thu
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Bai tap van dung

Bai 1: Hap thu hoan toan 0,16 mol CO, vao 2 lit dd Ca(OH), 0,05 M thu duoc két
taa X va dd Y. Cho biét khéi luong dd Y ting hay giam bao nhiéu so véi dd
Ca(OH), ban dau?

Huwéng dan:

NcaoH)2 = 0,05.2=0,1 mol

T =Ncoz : Neaorye = 0,16/0,1 =1,6 — 1 < T <2 — tao ca mudi CaCOj3 va
Ca(HCO3),

CO, + Ca(OH)Z — CaCOg3 l + H,0

— S6 mol CO, dung dé hoa tan két taa 1a: 0,16 — 0,1 = 0,06 mol
CO, + CaCO; +H,0 — Ca(HCO,),

006 — 0,06

— S mol két tua con lai 1a: 0,1 — 0,06 = 0,04 mol

— m | = mCaCOj3 = 0,04.100 = 4g

— Myd @ng = Mco2 - Mcacos = 0,16.44 - 4 = 3,049

Bai 2: Théi V lit khi CO, (dktc) vao 100ml dd Ca(OH), 1M thu duoc 6g két tua.
Loc két tiia dun nong dd lai thay c6 két taa nira. Tim V?

Huwéng dan:

Dd sau phan tng dun néng lai c6 két tia — c6 Ca(HCO3), tao thanh

Ncacos = 6/100 = 0,06 mol

BTNT Ca: 0,1 = Ncacos + Neaghcos)2 = 0,06 + Nearicos)2 — Neacos)2 = 0,04 mol
BTNT C: Ncoz = Ncacos + 2NcagHcos)2 = 0,06 + 2.0,04 = 0,14 mol
—V=0,14.22,4=3,136 lit
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Bai 3: A 1a hh khi gdm CO, , SO, , damz) = 27. Dan a mol hh khi A qua binh dung
1 lit dd NaOH 1,5aM. Sau phan tng 6 can can than dd thu dugc m gam mudi
khan. Tim m theo a?

Huwéng dan:

Goi CT chung cua 2 oxit MO,

dearz) = 27 — Myoz =27.2 =54 — M = 22(g)

Nnaon = 1,5a.1 = 1,5a mol

Taco: T = Nuaon:Ncoz = 1,5a/a = 1,5 — tao ca mudi NaHMO3 va Na,MO;
MO, + 2NaOH— Na,MO; + H,0O

0,75a l5a — 0,75a

MO, + Na,MO; + H,O — 2NaHMO;

0,252 — 0,25a 0,5a

— S6 mol mudi Na,MO; va NaHMO; sau phan ¢ng lan luot 13: 0,5a; 0,5a
Sau phan ung thu dugc khéi lugng mubi khan 1a:

M = MyaaMOs + Myarmos = 0,58.(23.2+22+48) + 0,5.a(24+22+48)=105a

Dang 5. Nhiét phan muédi cacbonat va hidrocacbonat

Ly thuyét va Phwong phdp gidi

Chuy:

- C4c mudi hidrocacbon cuaa kim loai Na, K khi nhiét phan chi cho ra mudi
cacbonat chtr khong ra oxit kim loai.

- Néu nhiét phan dén ctng Ba(HCO3), thi chét ran thu dugc la BaO

- Riéng FeCOj; khi nung trong khdng khi hoic trong diéu kién c6 khi oxi thi sé& tao
ra oxit sat (111)

FeCO; + O, —fo_, Fe,O3 + 4CO,
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Bai tap van dung

Bai 1: Nung 65.1 g mudi cacbonat cua kim loai M hoa tri II thu duge V lit CO.,.
Suc CO; thu dugc vao 500ml Ba(OH), 0,95M duogc 34,475¢g két taa. Tim kim loai
M?

Huwéng dan:

MCO; —°— MO + CO,

Ngaony2 = 0,95.0,5 = 0,475 mol

Khi suc CO, vao Ba(OH), két tia thu dugc 12 BaCO3; —
Naco3 = 34,475/197 = 0,175 mol

Neacosz = 0,175 < Ngaony2

TH1 chi tao thanh mudi cacbonat — ncoy = Ngacos = 0,175 mol
— Nycoz = 0,175 mol — Mycoz = 65,1/0,175 = 372

— khoéng c6 kim loai nao phu hop

TH, tao thanh hai muéi BaCO3: 0,175 mol va Ba(HCOs),: y mol
BTNT Ba: 0,175 +y = 0,475 — y =0,3

Ncoz = Neacos + 2NpagHcos)2 = 0,175 +2.0,3 = 0,775 mol

Nvcos = Neo2 = 0,775m01 — MMCOS = 65,1/0,775 =84 —- M=24 — M: Mg

Bai 2: Nung hdn hop X gém FeCO; va BaCO; trong khong khi dén khéi lugng
khong doi, thu duoc chat ran Y va V lit CO, (dktc). Hoa tan Y vao H,O du thu

duoc dung dich Z va 8 gam chét ran khong tan. Hap thy hét V lit khi CO, vao Z
thu duoc 9,85 gam két tua. Khéi lwong ciia FeCO5 va BaCO; trong hdn hop ban
dau?

Huéng dan:

4FeCO3 + O, o, 2Fe,0; +4CO,
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BaCO; o, BaO + CO,

Ncoz = Xty

Chét ran Y gdm: Fe,0; va BaO

Y + H,O du: Chét ran khong tan 1a Fe,O,

— 160.0,5x =8 — x=0,1 mol - nce, =0,1+y

BaO + H,0 — Ba(OH),

Dung dich Z la dung dich Ba(OH),
Ba(OH)2 + CO, —» BaCO; + H,O

— S6 mol CO, du dé hoa tan két taa BaCOs la: (0,1+y) —y =0,1 mol
CO, + BaCO; + H,0 — Ba(HCO5),

0,1...—>....0, 1. 0,1

Ngacos = Y-0,1 =9,85/197 = 0,05 mol — y = 0,15 mol

Meecoz = 0,1.116 = 11,69

Maacos = 0,15.197 = 29,779
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