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BAI 18: TINH CHAT CUA KIM LOAIL DAY PIEN HOA CUA
KIM LOAI

Bai tap ung dung:
Bai 1 (trang 88 SGK Hoba 12):

Giai thich vi sao kim loai dé c6 tinh chat vat 1y chung 1 dan dién, dan nhiét, déo va anh
Kim?

Huéng din giai chi tiét:

Tinh chat vat 1y chung cua kim loai c6 dugc la do trong cAu tao mang tinh thé kim loai ¢
cac electron tr do chuyén dong trong mang tinh thé kim loai.

Bai 2 (trang 88 SGK Hoa 12):

Tinh chét hoa hoc co ban cta kim loai 1a gi va vi sao kim loai lai c6 tinh chat do?
Hwéng din giai chi tiét:

Tinh chit hoa hoc chung cua kim loai 1a tinh khtr

M —ne —» M™

Boi vi:

Nguyén tir kim loai c6 sd electron hoa tri it 1,2,3 electron.

Trong cung mot chu ky ban kinh nguyén tir kim loai 16n, dién tich hat nhan nhé.
Nang lugng ion hoa nguyén tir kim loai nho.

Vi vay luc lién két gitra hat nhan véi cac electron hoéa tri cia kim loai la yéu nén ching dé
tach ra khoi nguyén tir. Kim loai thé hién tinh khur.

Bai 3 (trang 88 SGK Hoba 12):

Thity ngan dé bay hoi va rat doc. Néu chang may nhiét ké thity ngan bi v& thi ¢ thé dung
chat nao trong cac chat sau dé khir doc thuy ngan?

A. Bot sit.
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B. B6t luu huynh.

C. Natri.

D. Nudc.

Hwéng din giai chi tiét:

Dap an B.

Vi Hg d6c nhung khi Hg + S — HgS (khong doc)

Bai 4 (trang 89 SGK Hoba 12):

Dung dich FeSOa c6 1an tap chat 1a CuSO4. Hiy gi61 thiéu phuong phap héa hoc don gian
dé co thé loai dugc tap chat. Giai thich viéc lam viét phuong trinh phan ing dang phan tu
va ion thu gon.

Hwéng din giai chi tiét:

Cho moét thanh sit sach vao dung dich ¢6 phan tng

Fe + CuSOs4 — FeSO4 + Cu

Toan bo Cu thoat ra bam trén bé mit thanh sit, léy thanh sit ra ta con lai dung dich chi c6
FeSO4

Fe + CuSO4 — FeSO4 + Cu

Fe + Cu**— Fe**+ Cu

Bai 5 (trang 9 SGK Hoa 12):

Nhing mot 14 sat nho vao dung dich chira mot trong nhitng chét sau: FeCls, AICIs,
CuSOs, Pb(NOs)2, NaCl, HCl, HNOs, H2SO4(ddc nong), NHaNOs. So truong hop phan
ung tao mudi Fe(I) 1a

A 3

B. 4.

C.5.

D. 6.
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Huéng din giai chi tiét:

Chon B.

Céc chit 1a FeCls, CuSOs, Pb(NO3),, HCI

Bai 6 (trang 89 SGK Hoba 12):

Cho 5,5 gam hdn hop Al va Fe (trong d6 sb mol Al gap d6i s mol Fe) vao 300 ml dung
dlCh AgNO; IM. Khuay ky dén phan (mg hoan toan thu m gam chét ran. Gid tri ciia m la
A.3395¢g

B. 35,29

C. 39,35¢

D. 35,399

Huéng din giai chi tiét:

Pap an B.

Céc phuong trinh héa hoc c6 thé xay ra :

Al+3Ag" — AP+ 3Ag (1)

X 3xX 3x

Fe + 3Ag- —Fe"+3Ag  (2)

0,5x L1.5x 1,5x

Nagnos = 0,3. 1 = 0,3 mol

Goi s6 mol Al 1a x thi s6 mol Fe 14 0,5x

Theo dé bai ta c6: 27x + 56. 0,5x = 5,5 (1) suy ra x = 0,1 mol

Theo pt(1) nagnoz = 3. nar=3. 0,1 = 0,3 mol do do6 chi xay ra phan g (1).
Chét ran thu dugc sau phan tng 13 Ag va Fe

Khéi lwong chat ran = mag + Mre = 0,3. 108 + 0,1. 0,5. 56 = 35,2 ()
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Fe + 2FeClz — 3FeCl>

Fe + CuSO4 — FeSO4 + Cu

Fe + Pb(NOs), — Fe(NOz)2 + Pb
Fe + 2HC] — FeClz + H>

Bai 7 (trang 89 SGK Hoba 12):

Hay sip xép theo chiéu giam tinh khir va chiéu ting tinh oxi hoa ctia cac nguyén tir va ion
trong hai truong hop sau day:

a) Fe, Fe?*, Fe**, Zn, Zn?*, Ni, Ni#*, H, H*, Hg, Hg?**, Ag, Ag*.
b) Cl, CI-, Br,Br,F, F, I, I'.

Huéng din giai chi tiét:

a) Giam tinh khtr: Zn > Fe > Ni>H > Hg > Ag

Tang tinh oxi hoa: Zn?* < Fe?* < Ni?* < H+ < Hg?* < Fe3* < Ag*
b) Giam tinh khtr: " >Br >ClI" > F

Tang tinh ox1 hdéa: [ <Br <CI <F

Bai 8 (trang 89 SGK Hoa 12):

Nhitng tinh chat vat Iy chung ctia kim loai (din dién, dan nhiét, déo, anh kim ) gdy ra chu
yéu boi:

A. Chu tao mang tinh thé cta kim loai.

B. Khéi lugng riéng cua kim loai.

C. Tinh chat cta kim loai.

D. Céc electron ty do trong tinh thé kim loai.
Huwéng din giai chi tiét:

Pap an D.
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Ly thuyét trong tam:
Tinh chat cia kim loai:
1. Vi tri, cAu tao ciia kim loai
a. Vi tri
- Nhém IA (trtr H), nhom IIA: cac kim loai nay 13 nhitng nguyén t6 s

- Nhém IITA (trir B), mdt phan cua cic nhom IVA, VA, VIA: cic kim loai nay 1a
nhirng nguyén to p

- Cac nhém B (tir IB d&én VIIIB): cac kim loai chuyén tiép, chiing 1a nhimg nguyén t6 d

- Ho lantan va actini (xép riéng thanh hai hang & cudi bang): cac kim loai thudc hai ho
nay la nhirng nguyén to6 f

b. C4u tao
- Céu tao nguyén tir kim loai
+ Hau hét cac nguyén tir kim loai c¢6 1, 2 hodc 3 electron & 16p ngoai ciing

+ Ban kinh nguyén tir ctia cac nguyén t6 kim loai nhin chung 16n hon ban kinh
nguyén tir cac nguyén to phi kim

- CAu tao mang tinh thé kim loai

C6 ba kiéu mang tinh thé kim loai dic trung 13 14p phuong tim khéi, 14p phuong tdm
dién va luc phuong

- Lién két kim loai

La lién két héa hoc hinh thanh béi lyc hat tinh dién giita ion duong kim loai nam & cac
ndit mang tinh thé va cac electron ty do di chuyén trong toan bd mang ludi tinh thé kim
loai.
2. Tinh chat vt ly

- Kim loai c6 tinh chat vat 1i chung 13 déo, dan dién, dan nhiét va c6 anh kim.

- Mot s6 tinh chat vat 1i riéng:
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* Ti khéi: cta cac kim loai rat khac nhau nhung thuong dao dong tir 0,5 (Li) dén 22,6
(Os). Thuong thi:

+ d < 5: kim loai nhe (K, Na, Mg, Al).
+d > 5: kim loai nang (Zn, Fe...).
* Nhiét do nong chay: bién doi tir -39°C (Hg) dén 3410°C (W). Thudng thi:
+ 1t < 10000C: kim loai dé néng chay.
+t>15000C: kim loai kh6 nong chay (kim loai chiu nhiét).
* Tinh ctmg: Bién doi tir mém dén rat cing.

Ty khi, nhiét d6 nong chay va tinh cting ctia kim loai phu thudc vao nhiéu yéu té nhu
ki€u mang tinh thé; mat do e; khéi luong mol ctia kim loai...

3. Tinh chét héa hoc

Tinh chét dic trung cua kim loai 13 tinh khir (nguyén tir kim loai d& bi oxi héa thanh
ion duong): M — Mn* + ne

a. Tac dung véi phi kim
Hau hét cac kim loai khir duoc phi kim dién hinh thanh ion 4m

Vi du:

4Al+ 30, —— 2A1,0;

2Fe + 3Cl, —— 2FeCls
Hg +S — HgS
b. Tac dung véi axit
- Béi v6i dung dich HCI, H2SO4 lodng:
M + nH" — Mn" + n/2H;
(M dtmg trudc hidro trong day thé dién cuc chuan)

- Déi v6i H2S04 dic, HNOs (axit c6 tinh oxi héa manh):

Trang chi: https://tailieu.com/ | Email: info@tailieu.com | https://www.facebook.com/KhoDeThiTaiLieuCom



https://tailieu.com/
https://www.facebook.com/KhoDeThiTaiLieuCom

L L]
Ea [ LIercom Thu vién tai liéu hoc tip, tham khio online 16n nhat

+ Kim loai thé hién nhiéu s oxi héa khac nhau khi phan tng v&i H2SOs dic,
HNO3 s€ dat so oxi hda cao nhat.

+ Hau hét cac kim loai phan tng dugc voi HNO3 va HSO4 dic (trir Pt, Au)
Luu y: Fe, Al, Cr bi thu dong héa trong H2SO4 va HNOs3 déc ngudi.
Khi doé S
+6 H2S04 bi khir thanh S* (SO,); S° hoic S2 (H2S)
Trong HNOs diac N*®° bi khtr thanh N** (NO,)
Véi HNOs lodng N*5 bi khir thanh N*2(NO); N** (N20): N° (N2); N3 (NH**)

+ Cac kim loai co tinh khir cang manh thuong cho san pham khtr ¢6 s6 oxi hoa cang
thip. Cac kim loai nhu Na, K... s& gdy nd khi tiép xtic vdi cac dung dich axit

Vi du:

2Fe + 6H->SO4 (dée) e FEE(SO4)3 + 3S0O; + 6H-0O

AMg + 5H,SO; (dic) — > 4MgSO4 + HaS + 4H,0

Cu + 4HNOs (dac) — Cu(NOs)2 + 2NO:2 + 2H>0

3Cu + 8HNO: (loang) — 3Cu(NOs)2 + 2NO + 4H>0
c. Tac dung véi dung dich mudi

- Vé6i Na, K, Ca va Ba phan tng voi nudc trude sau d6 dung dich ki€m tao thanh sé€
phan tng véi1 mudi.

- V6i cac kim loai khong tan trong nudc, kim loai hoat dong déy duoc kim loai kém
hoat dong ra khoi dung dich mudi cia chiung theo quy tac a.

Fe + CuSO4 — FeSO4 + Cu

Chuy:
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2Fe’*" + Fe — 3Fe?™
Cu + 2Fe* —~ Cu? + 2Fe*"
Fe* + Ag™ — Ag + Fe’"

d. Tac dung véi dung dich kiém

Cac kim loai ma hidroxit ctia ching c6 tinh ludng tinh nhu Al, Zn, Be, Sn, Pb... tdc
dung dugc voi dung dich kiém (dac).

2Al + 6H20 + 2NaOH — 2Na[AI(OH)4] + 3H>
e. Tac dung véi oxit kim loai
Cac kim loai manh khtr duoc cac oxit kim loai yéu hon & nhiét d6 cao thanh kim loai

Vi du:

2Al + Fe,O; —— 2Fe + ALO:;

4. Ditu ché
Nguyén tic diéu ché: Khir ion kim loai thanh kim loai
M™ +ne > M
* Mot s6 phwong phap diéu ché
a. Phuwong phap nhiét luyén
- Nguyén tac: dung chat khir CO, C, Al, Hz khir oxit kim loai & nhiét do cao.
- Pham vi str dung: thuong dung trong cong nghiép voi kim loai sau Al.
Vi du:
PbO +C — Pb + CO
Fe203 + 3CO — 2Fe + 3CO2

b. Phuwong phap thiy luyén
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- Nguyén tic: Dung dung dich thich hop (HCI, HNOs, nu6c cuong toan, CN'...) hoa
tan nguyén li€u sau do lay kim loai manh (khong tan trong nuéc) day kim loai yéu khoi
dung dich cua no.

- Pham vi sir dung: thudng dung trong phong thi nghiém dé diéu ché cac kim loai sau
Mg (thuong 1a kim loai yéu).

Vi du:

Vang 1an trong dit da c6 thé hoa tan dan trong dung dich NaCN cung véi oxi cua
khong khi, dugc dung dich muoi phirc cua vang:

4Au + 8NaCN + Oz + 2H20 — 4Na[Au(CN)2] + 4NaOH
Sau d6, ion Au* trong phtrc dugc khir bang kim loai Zn:
Zn + 2Na[Au(CN)2] — Naz[Zn(CN)4] + 2Au

c. Phwong phap dién phan

- Dién phan néng chay

+ Nguyén tic: Dung dong dién mot chiéu khir ion kim loai trong chit dién li néng
chay (mudi halogenua, oxit, hidroxit).

+ Pham vi str dung: c6 thé dung dé diéu ché tit ca cac kim loai nhung thuong ding
véi kim loai manh: K, Na, Mg, Ca, Ba va Al.

- Dién phan dung dich

+ Nguyén tic: Dung dong dién mot chiéu khir ion kim loai yéu trong dung dich
muoi cua no.

+ Pham vi str dung: Dung diéu ché cac kim loai yéu.
Day dién hoa cuaa kim loai
I. Khai niém vé ciip oxi hoa — Khir ciia kim loai

1. Cap oxi hoa — khir ctia kim loai
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Agr+le— Ag
Cu™+ 2e — Cu
Fe?* +2e — Fe
M® +ne — M
[O] (K]

- Dang oxi hoéd va dang khir cia cung mot nguyén t6 kim loai tao nén cdp oxi hod —
khtr cua kim loai.

Vi du: Cédp oxi hoa — khir Ag*/Ag; Cu?*/Cu; Fe?*/Fe
2. So sanh tinh chit ciia cac cip oxi hoa — khir

Vi du: So sanh tinh chét cua hai cip oxi hoa — khir Cu?*/Cu va Ag*/Ag.
Cu + 2Ag" — Cu?" + 2Ag

Két luan: Tinh khir: Cu > Ag

Tinh oxi hoa: Ag* > Cu?*
I1. Pin dién hoa

a. CAu tao

La 1 thiét bi gém: 2 1a kim lqai, mdi 14 du:qc nhﬁng vVao l,dd mudi ¢ chira cation cla
kim loai do; 2 dd nay dugc noi voi nhau bang 1 cau mudi (dd dién li tro: NH4NOsg,
KNO3)

- Suat dién dong cta pin dién hoa (VD: Zn - Cu)
Epin = 1,10V

b. Giai thich

- Pién cyc Zn (cuc am) 12 ngudn cung cip e, Zn bi oxi hoa thanh Zn?* tan vao dung
dich:

7Zn — Zn%t + 2e
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- Bién cuc Cu (cyc duong) cac e dén cuc Cu, & day cac ion Cu?* bi khir thanh kim loai
Cu bam trén bé mat la dong.

Cu?* +2e — Cu
- Vai tro ciia cdu mudi: Trung hoa dién tich cua 2 dung dich
+ Cation NH4* (hodc K*) va Zn?* di chuyén sang c6c dung dung dich CuSOy4
+ Nguoc lai: cac anion NOz™ va SO4? di chuyén sang cdc dung dung dich ZnSOea.
Su di chuyén cta cac ion nay 1am cho céc dung dich mudi luén trung hoa dién.

- Phuong trinh ion rat gon biéu dién qua trinh oxi hoa-khir xdy ra trén bé mat cac dién
cuc cua pin dién hoa:

Cu** + Zn — Cu + Zn**
Oxh Kh Kh. yéu Oxh yéu

o A
Zn" Cu~
2N Cu

c. Nhan xét

- C6 su bién ddi ndng do cac ion Cu?* va Zn?* trong qua trinh hoat dong cia pin.
Cu?* giam, Zn?" ting

- Nang luong cua phan tng oxi héa — khir trong pin dién héa da sinh ra dong di¢n mot
chiéu.

- Nhitng yéu t6 anh hudng dén suat dién dong ciia pin dién héa nhur:
+ Nhiét do.
+ fo)ng do cua ion kim loai.
+ Ban chét cia kim loai lam dién cuc.
- Trong pin dién héa:
+ Cuc am (anot): xay ra qua trinh oxi hoa

+ Cuc duong (catot): xdy ra qué trinh khu
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I11. The dién cwc chuan cia kim loai
1. Dién cuc hidro chuan

Trén bé mat dién cuc hidro xdy ra can bang oxi héa — khir cua cdp oxi héa — khu
2H*/H;

Quy udc réng: thé dién cuc cua dién cuc hidro chuan béng 0,00 V ¢ moi nhiét do, tuc
la:

ESy u =000V

2. Theé dién cuc chuan ciaa kim loai
Thé dién cuc ti€u chuan cua kim loai can doc dugc chap nhan bang bang suat dién
dong cua pin tao boi dién cuc hidro chuan va dién cuc chuan cua kim loai can do. Co6 2

truong hop xdy ra véi gia tri cua thé dién cuc chuan:

- Thé dién cyc chuin cta cip M™/M 1a sb duong néu kha ning oxi hoa cua ion
M"™ trong nira pin M""/M 1a manh hon ion H* trong ntra pin 2H*/H:

- Thé dién cuc chuan cua cap M™/M 1a s6 4m néu kha ning oxi hoa cta ion M™ trong
ntra pin M™/M 1a yéu hon ion H* trong nira pin 2H*/H>

Vi du: Thé dién cuc chuan cta cac cap kim loai:

E°2*Tiza =— 0,76 V : E% a4 =+ 0,80 V
IV. Diy thé dién cwe chuén

Diy thé dién cwe chuin cia kim loai con duoc goi la diy thé oxi héa — Khir
chuan cua kim loai, hodc day thé khir chuan cua kim loai.

P o manh tinh oxi hoa tang dan

=

K*K Na*/MNa MghMg AIPYAL Zo*/Zn Fe?/Fe Ni¥*/MNi Sn®*/3n Pv**/Pb 2H*H, Cuv*/Cu .

| | | |
293 271 237  -L66 076 0,44 026 .014 -013 000 +034

P 6 manh tinh khi ting din
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V.Y nghia ciia diy thé dién cuc chuin ciia kim loai
1. So sanh tinh oxi héa — khir
T - . A gen 2 5 . . E-D]‘-.fl-l_,"hal \ . \ s
rong dung moi nudc, thé dién cyc chuan cua kim loai cang 16n thi tinh
oxi hoa cta cation M"™ cang manh va tinh khir cua kim loai M cang yéu va nguoc lai
2. Xac dinh chiéu ciia phan &ng oxi héa — khir

Xac dinh chiéu cua phan tng oxi hoa — khtr cling 12 su tim hiéu vé phan tng d6 trong
diéu kién ty nhién c6 xay ra hay khong.

3. Xac dinh suat dién dong chuan cua pin dién hoa

Suat dién dong chuan cua pin dién hoa (E%in) bang thé dién cuc chuan cia cuc duong
trur di thé dién cuc chuan cia cyc am. Suat dién dong ctia pin dién hoa ludn 1a s6 duong.

E%in = E°+ — E°Q
4. Xac dinh thé dién cwc chuin cia cdp oxi héa — khir

Ta c6 thé xac dinh dugc thé dién cuc chuan cua cap oxi hoa — khir khi biét suat di¢n
dong chuan cua pin dién hoa (E%in) va thé dién cuc chuan cia cdp oxi hda — khir con lai.

E% = E%in + E%); E%) = E%+ — E%in
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