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CHUONG 2 — KIM LOAI

I. TOM TAT LY THUYET
a) Tinh chat vat 1y cia kim loai
- O dang ty do va diéu kién thuong 1a chit ran (trir thuy ngan 1 chat 1ong).

.

- Tinh déo: kim loai c6 thé rén, kéo soi, dat mong. ..
- Tinh dan dién: kim loai c6 kha nang dan dién tét
- Tinh dan nhiét: kim loai c6 tinh dan dién t6t thuong dan nhiét tot.
- Tinh 4nh kim: tmg dung 1am d0 trang strc.
b) Tinh chét héa hoc ciia kim loai
- Téc dung véi phi kim: Phan 16n kim loai tac dung vo1 oxi tao thanh oxit, véi phi kim tao thanh
mudi.
- Kim loai tac dung véi axit
- Nhing kim loai dung trudc hidro trong day hoat dong hoa hoc tac dung voi dung dich axit tao
mudi va khi hidro (trir axit HNO3 va H2SO4 ddm dic).
- Kim loai tac dung véi dung dich mudi tao thanh mudi méi'va kim'loai méi.
Tir Mg vé sau trong diy hoat dong hoa hoc, kim loai.dung trude’day kim loai dimg sau ra khoi
dung dich mudi.
c) Day hoat dong ctia kim loai
- Nguoi ta sap xép diy hoat dong kim loai nhu sau:
K, Na, Ca, Mg, Al, Zn, Fe, Ni, Sn, Pb,H; Cu, Ag, Hg, Pt, Au.
- Tinh kim gidm dan tir trai sang phai.
- Céc kim loai manh nhu: K, Na, Catae dung véi nude ¢ nhié¢t do thuong tao thanh kiém va khi
Ho.
I1. BAl TAP AP DUNG
A. Bai tap tw ludn
Cau 1: Néu phuong phap nhanbiét 4 lo khong nhan dyng cac dung dich sau: CuSOs, AgNOs, HCI va
NaCl.
Cau 2: Cho 2,5g hdnthop-hai kim loai 1a Zn va Al tac dung v6i dung dich H2SO4 lodng du, thu dugc
1792ml khi (dktc). Tinh khdi lwong timg kim loai trong hon hop.
Cau 3: Cho 27,36g mudi sunfat ciia kim loai Y tac dung vira di v6i 416g dung dich BaCl, ndng do
12%. Loc bo két tua thu duge 800ml dung dich mubi clorua 2M ciia kim loai Y. Xéc dinh A.
Cau 4: Tim cong thirc ciia mudi sat clorua biét rang khi hoa tan 3,25g mubi nay vao dung dich bac
nitrat du thi thu duogc 8,61g két tua.
Cau 5: Cho 2g hon hop gém Fe va mét kim loai Z hoéa tri II vao dung dich HCI du thi thu duoc 1,12 it
khi (dktc). Xac dinh kim loai Z biét rang 500ml dung dich HCI hoa tan du 4,8g kim loai d6.

Cau 6: Mot lo dung 50ml bac nitrat dugc cho vao mot miéng déng. Sau phan trng dem miéng déng di

can thay khdi luong ting thém 3,12 gam. Hiy xé4c dinh ndng d6 mol dung dich bac nitrat.
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CAau 7: Cho m gam hén hop Al va Ag tac dung véi luong du dung dich H2SO4 lodng thu duoc 6,72 lit

khi (do ¢ dktc). Sau phan tng thiy con 4,6 gam kim loai khong tan. Tinh thanh phan % theo khoi
lwong hdn hop kim loai ban dau.
Cau 8: Hoa tan hoan toan 5,4 gam b6t nhém vao 200,0 ml dung dich H2SO4 1,50 M.
a) Tinh thé tich khi thu duoc do & diéu kién tiéu chuén.
b) Tinh ndng d6 cac chat trong dung dich thu dwoc sau phan tng. Thé tich dung dich coi nhu
khong dbi.
Cau 9: Hoa tan hoan toan 2,7 gam bot nhém vao 200,0 ml dung dich H2SO4 1,0 M.
a) Tinh thé tich khi thu dugc do & didu kién tiéu chuén.
b) Tinh ndng d6 cac chat trong dung dich thu dwoc sau phan tng. Thé tich dung dich coi nhu
khong dbi.
Cau 10: Hoa tan 19,00 gam hdn hop gém Cu, Mg, Al vao dung dich axit HCI du, sau phan tng thu
dugc 13,44 lit khi ¢ diéu kién tiéu chuan va con 6,40 gam chit ran khong tany Hay tinh thanh phan %

khdi lugng mdi chét trong hon hop trén.
Cau 11: Cho 22,2 gam hdn hop gdm Al, Fe hoa tan hoan toan trong dung.dich"HCI thu duoc 13,44 lit
Ha (dktc). Tinh thanh phan % khdi lugng mdi chat trong hdn hop va khéi lugng mubi clorua khan thu
duoc.
Cau 12: Nhung mdt thanh nhom c6 khéi lwong 50,00 gam.vao 400,0 ml dung dich CuSO4 0,50 M mot
thoi gian. Liy thanh nhom ra say kho va dem can thay thanh kim loai ltc nay ning 51,38 gam. Gia sir
tat ca lugng Cu giai phong déu bam véao thanh nhom. Tinh khoi lugng Cu thoét ra va nong d6 cac mudi
c6 trong dung dich (gia st khong co su thay d6i théitich trong qua trinh phan tng).
Cau 13: Hoa tan m gam hon hop Al va mot kimyloai R hoa tri IT ding trudc H trong day hoat dong hoa
hoc vao 500,0 ml dung dich HCI1 2,0 M thu.duoc 10,08 lit Hz (do & dktc) va dung dich A. Trung hoa
dung dich A bang NaOH sau d6 co:can,dung dich thu dugc 46,8 gam hdn hop mubi khan.

a) Tinh khbi lwong m hdnhop kim loai di hoa tan.

b) Xac dinh kim loai R biét ring ti 18 s6 mol ciia R va Al trong hdn hop 1a 3:4.
CAu 14: Hoa tan 15,80 gam hon hop Al, Mg va Fe vao 500,0 ml dung dich HCI 2,50 mol/lit thu dugc
13,44 lit Hz (do & dktc) va dung dich A. Trong hdn hgp c6 s6 mol Al bang sé mol Mg. Tinh % khéi
luong mdi kim loai trong hon hop di hoa tan va tinh khbi lwong mubi c6 trong dung dich A.
Cau 15: Cho hdn hop X gom Fe, Al va mot kim loai A ¢6 hoa tri II, trong hdn hop X ¢6 ti 1& s6 mol Al
va Fe la 1:3. Chia 43,8 gam kim loai X 1am 2 phan bang nhau:

- Phan I cho tac dung vé&i dung dich H,SO4 1,0 M. Khi kim loai tan hét thu dwoc 12,32 lit khi.

- Phan II cho tac dung véi dung dich NaOH du thu duoc 3,36 lit Ha.
Xéac dinh kim loai A (A khong phan img dugc voi dung dich NaOH) va tinh thé tich dung dich HSO4
t6i thiéu can dung. Céc khi do ¢ diéu kién tiéu chuan.
Cau 16: Hoa tan a gam nhom kim loai trong dung dich H2SO4 didc nong c6 nong do 98% (d =1,84
g/ml). Khi SO; sinh ra duoc hap thu hoan toan vao dung dich NaOH 1,0 M.

a) Tinh thé tich dung dich H2SO4 98% (d =1,84 g/ml) can 1y, biét luong dung dich ldy du 20% so

v6i lugng can phan Gng.
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b) Tinh thé tich dung dich NaOH can lay dé hap thu hoan toan luong SO trén tao thanh mudi
trung hoa.

Cau 17: Hoa tan 5,1 gam Al>O3 vao 200,0 ml dung dich H2SO4 néng d6 1,0 M. Tinh ndng d¢ cac chat

trong dung dich thu duoc. Gia sir thé tich dung dich khong d6i khi hoa tan AL,Os.

Cau 18: Nhing mot thanh Al c¢6 khéi luong 5,00 gam vao 100,0 ml dung dich CuSO4 dén phan tng

hoan toan, dung dich khong con mau xanh ctia CuSOa. Léy cAn than thanh kim loai ra rtra sach, séy

kho can duoc 6,38 gam. (Gia sir Cu thoat ra bam hét vao thanh kim loai). Tinh thé tich nong do dung

dich CuSO4 di 14y va khéi lwong Cu bam vao thanh kim loai.
Cau 19: Nguyén t6 R phan tmg voi luu huynh tao thanh hop chit RaSp. Trong mot phan tir RaSp ¢6 5
nguyén tir, va c6 khdi lugng phan tir 14 150. Xéac dinh nguyén 6 R.
Céau 20: Hoa tan a gam mot kim loai vao 500,00 ml dung dich HCI thu dugc dung dich A va 11,2 lit
khi Hz (dktc). Trung hoa lugng HCI du trong dung dich A can 100,0 ml dung dich Ca(OH), 1M. C6
can dung dich sau khi trung hoa thu duoc 55,6 gam mudi khan.
Tinh nong d6 dung dich axit HCI d4 dung, x4c dinh kim loai dem hoa tan vatinh a.
Cau 21: Pun néng 16,8 gam bot sat véi 6,4 gam bot luu huynh (trong didu kién khong cé khong khi)
dén phan mg hoéan toan thu dugc chat rin A. Hoa tan A bang dung dich HCI du thu dugc hdn hop khi
B. Chia hdn hop khi B 1am 2 phan bang nhau, phan 1 cho 16itir tir qua dung dich CuClz thay c6 m gam
két tia CuS den. Phan 2 dem d6t chay trong oxi can V lit(do ¢ dktc).

a) Viét cac phuong trinh phan ing xay ra.

b) Tinhm, V.
Cau 22: Cho mdt lugng bot sit du vao 100,0.ml dung dich H2SO4 lodng thu duoc 6,72 lit khi (dke).

a) Viét phuong trinh phan ng.

b) Tinh khdi luong bot sit da tham!gia phan tmg.

¢) Tinh ndng d6 mol/L cua duig dich H,SO4 di dung.
Cau 23: Hoa tan oxit MxOy bang luong vira du dung dich H2SO4 24,5 % thu dugc dung dich chira mot
mudi duy nhét c6 nong d6 32,20%. Tim cong thirc cua oxit trén.
Céu 24: Hoa tan hoan toan, 7,2.gam FeO béng lugng vira du dung dich H2SO4 24,5% (loang) thu dugc
dung dich A. Lam lanh dung dich A xudng 5°C thay tach ra m gam mudi ngam nudc FeSO4.7H20 va
dung dich con lai c6 nong do 12,18%

a) Tinh khdi lugng m gam mubi ngdm nudc FeSO4.7H,0 tach ra.

b) Tinh d6 tan cua FeSO4 ¢ 5°C.
Cau 25: Mot oxit sit co % khdi lwong oxi chiém 27,59%.

a) Xac dinh cong thirc cua oxit trén.

b) Tinh thé tich dung dich HCI 2,0 M can dung dé hoa tan hoan toan 23,2 gam oxit trén.
Cau 26: Nhing mot thanh sit c6 khéi lugng 50,0 gam (lugng sit ¢ du) vao 100,00 ml dung dich
CuSOg. Sau khi phan ng hoan toan, léy can than thanh kim loai ra rira sach, séy kho théy khéi lugong
thanh kim loai lic nay la 51,0 gam.
Tinh néng d6 dung dich trudc va sau khi phan tng, gia sir trong qua trinh thi nghiém thé tich dung
dich khong thay ddi va toan b lugng ddng tach ra bam vao thanh sat.
Cau 27: Cho mdt thanh kém nang 15,0 (lwong kém co du) vao 100,0 ml dung dich mudi sunfat cua
kim loai hoa tri II nong d6 2,0 M. Bén khi phan (g hoan toan, 1y can than thanh kim loai ra rira sach,
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say kho thay khoi luong thanh kim loai giam di 1,8 gam so vdi trude phan tmg. Xac dinh kim loai hoa
tri II va tinh thanh phén % theo khdi lugng thanh kim loai sau phan ung. Gia su toan bd luong kim loai
tach ra déu bam vao thanh kém.
Cau 28: Hoa tan hoan toan 8,0 gam mét oxit kim loai R can dung dung dich chira 0,3 mol HCI. Xéc
dinh kim loai R va oxit ndi trén.
Cau 29: Cho 22,0 gam hdn hop X gdom Fe va Al tac dung v6i 2 lit dung dich HC1 0,3 M thu dugc V lit
H> (dke).
a) Chimg minh hdn hop X khong tan hét. Tinh V.
b) Cho 22,0 gam hdn hop X tac dung vira di véi Clz thu duoc 85,9 gam mudi. Tinh khéi lugng
mdi kim loai trong X.
Cau 30:
a) Tim cong thirc phan tir ciia mot oxit sat biét ring sau khi khir 16g oxit sat niy bang CO & nhiét
d6 cao thi khoi luong chét ran giam 4,8g.
b) Khi sinh ra dugc dan vao binh dung NaOH du. Hoi khéi lwong ctia binh thay d6i nhu thé nao?
c) Tinh thé tinh CO can dung trong truong hop trén biét hiéu sut sir dung €O chi dat 80%.
Cau 31: Cho thanh kim loai A (héa tri 2) vao dung dich Cu(NO3)2 thi sau phan tmg khéi lwong thanh
giam 0,2%. Ciing thanh kim loai trén néu cho vao dung dich Pb(NOs)z'thi khéi lugng lai ting 28,4%.
Xac dinh kim loai A.
Cau 32: Hoa tan hoan toan a gam kim loai M c6 héautri khéng dbi vao b gam dung dich HCI duoc
dung dich D. Thém 240g dung dich NaHCO3 7% vaoe D thi tic dung vira du véi luong HCI du, thu
dugc dung dich E trong d6 nong do phan trimctia NaCl va mudi clorua kim loai M tuwong tng 13 2,5%
va 8,12%. Thém tiép luong dung dich NaOH wao E sau d6 loc 1iy két tia, roi nung dén khéi luong
khong dbi thi thu duoc 16 gam chét ran
a) Viét cac phuong trinh phandmg,
b) Xac dinh kim loai M vanéng d phan trim cta dung dich HC1 d3 dung.
Cau 34: Hoa tan 13,2g hdn hop X gdm hai kim loai c¢6 cing hoa tri vao 200ml dung dich HC1 3M. C6
can dung dich sau phan ung thu.dugc 22,06 hdn hop mudi khan.
a) Hoi hai kim loai c6 tan hét khong ?
b) Tinh thé tich hidro sinh ra.
Cau 35: Hoa tan hét 11,2g hdn hop gom hai kim loai X (héa tri x) va Y (hoa tri y) trong dung dich
HCI r6i sau d6 ¢6 can dung dich thu duoc 39,6g mudi khan. Xéc dinh thé tich khi hidro sinh ra ?
Cau 36: Hon hop X gdm 2 kim loai Mg va Zn. Y 1a dung dich H2SO4 ¢6 nong do x mol/l.
Truong hop 1: cho 24,3g (X) vao 2 lit (Y) sinh ra 8,96 lit khi Ho.
Truong hop 2: cho 24,3g (X) vao 3 lit (Y) sinh ra 11,2 lit khi Ho.
a) Hiy chimg minh trong truong hop 1 thi hdn hop kim loai chua tan hét, trong trudng hop 2 axit
con du.
b) Tinh ndng d6 x mol/l cta dung dich (Y) va % khéi lwong mdi kim loai trong X (cho biét khi Hz
sinh ra ¢ dktc)
Céau 37:
Thi nghiém 1: cho a gam Fe hoa tan trong dung dich HCI, sau khi c6 can dung dich thu dugc 3,1 gam

chat ran.
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Thi nghiém 2: cho a gam Fe va b gam Mg vao dung dich HCI (cung v6i lugng nhu trén) sau khi ¢6 can
dung dich thi thu dugc 3,34¢g chét rin va 448ml Ha.
Tinh a, b va khéi luong cia cac mudi.
Cau 38: Cho 13g hén hop A gém Al, Mg va Cu vao dung dich HCI du, phan tng xong thu duoc 4
gam chat ran khong tan va 10,08 lit khi H, (dktc). Tinh thanh phan phan trim theo khdi luong cua timg
kim loai trong hon hop.
Cau 39: Lay 20,05 gam hdn hop Al + Fe,03 cho tac dung véi axit sunfuric lodng, du thi c6 5,04 lit khi
sinh ra. Tron 20,05g hon hop dau trong binh kin rdi nung néng dé thuc hién phan tng nhiét nhom.
(Thé tich khi do & dktc). Tinh khdi lwong cac chat thu duge sau phan img nhiét nhom.
Cau 40: Tinh néng do mol dung dich HCI biét rang 200ml dung dich axit nay tac dung vira du véi 6
gam hdn hop CaCO3 va CaSOy thi thu dugc 448ml khi (dktc). Phan trim mdi mudi 1a trong hdn hop 12
bao nhiéu?
Cau 41: Mot hdn hop 4,15g chira Fe va Al tac dung voi 200ml dung dich CaSO4 0,525M. Khuay k¥
dé phan tmg xay ra hoan toan. Thu duoc két tia gdm hai kim loai c6 khoi lwgrg 7348g. Tim sé mol cac
kim loai trong hdn hop ban diu va trong két tia.
Cau 42: Khir X gam oxit st bang khi H> nong du. Hoi nude tao racho hap thu vaol00g dung dich
axit H2SO4 98% thi nong d6 axit giam di 3,405%. Dung dung dich H2SO4 lodng hoa tan hét chat ran
thu duoc thi ¢6 3,36 lit khi Hz (dktc) bay ra. Xéac dinh cong thirc clia oxit sat.
Cau 43: Néu phuong phap hoa hoc dé nhéan biét 3 lo-dung hon hop dang bot bi mat nhan nhu sau: (Al
+ AlLO3), (Fe + Fe203) va (FeO + Fe203).
Cau 44: Ngam mot 14 dong trong 20ml dung dich bac nitrat cho dén khi dong khong thé tan thém
duogc nita. Lay 14 dong ra, rira nhe, lam khé vaican thi khdi luong 14 dong tang thém 1,52g. Hay xac
dinh nong d6 mol cia dung dich bac nitrat da dung (gia thiét toan bo bac giai phong ra bam hét vao 14
dong).
Cau 45: Ngam mot 14 sat trong 100mlk dung dich dong nitrat cho dén khi st khong thé tan thém dugc
nita. Lay 14 sat ra, rira nhe, 1am kho va can thi khéi luong 14 sét ting thém 1,6g. Hay xac dinh nong do
mol ctia dung dich dong nitrat:dd diing (gia thiét toan bo dong giai phong ra bam hét vao 14 sat).
Cau 46: Viét phuong trinh héa hoc:

a) Diéu ché CuSOs tir Cu

b) MgCl. tir Mg, MgSO4, MgO, MgCOs
Cau 47: Cho 10,5g hon hop 2 kim loai Cu, Zn vao dung dich H2SO4 loang du, nguoi ta thu dugc 2,24
lit khi (dktc)

a) Viét phuong trinh phan tng.

b) Tinh khdi lugng chat rén con lai sau phan ng.
Cau 48: Dé xac dinh thanh phan phan trim khdi luong ciia hon hop A gdm bot nhém va bot magie,
nguoi ta thye hién hai thi nghiém sau:
Thi nghiém 1: cho mg hén hgp A tic dung vé6i dung dich H,SO4 lodng du, ngudi ta thu duoc 1568ml
khi (dktc)
Thi nghiém 2: cho mg hdn hop A tic dung véi NaOH du, sau phan tmg thiy ¢6 0,6g cht ran.
Tinh thanh phan phan tram khdi luong cac chit trong phan tng.
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Cau 49: Tinh khéi lugng quing hematite chira 60% Fe;Os can thiét dé san xuat dugc mot tan gang chira
95% Fe. Biét hiéu suit qué trinh 80%.
Cau 50: Ngam mot 14 sit c¢6 khéi luong 2,5g trong 25ml dung dich CuSO4s 15% c6 khéi luong riéng 1a
1,12g/ml. Sau thoi gian phan tng, ngudi ta 14y 14 sit ra rira nhe, lam kho thi can ning 2,56g.

a) Viét phuong trinh phan tng.

b) Tinh ndng d6 phan trim ctia cic chat trong dung dich sau phan tng.
Cau 51: Cho 0,83g hdn hop gébm nhom va sit tac dung véi dung dich H2SO4 lodng du, ngudi ta thu
dugc 0,56lit khi (dktc)

a) Viét phuong trinh phan tng.

b) Tinh thanh phan phan trim theo khéi lwong ctia mdi kim loai trong hdn hop dau.
Cau 52: Cho 10g dung dich mudi sit clorua 32,5% tac dung v6i dung dich bac nitrat du thi tao thanh

8,61g két tia. Hay tim cong thirc ctia mudi sat d dung.
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