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. Coso ly thuyét

Dé gidi quyét bai todn kim loai tdc dung véi dung dich mudi, hoc sinh can nam
vitng hai nén tang ly thuyét cét 16i la D3y dién hda cla kim loai va Quy tac
Alpha.

1. DAy dién héa cua kim loai

D3y dién hda la mot day cac cap oxi hda - khir dugc sap xép theo chiéu tang
dan thé dién cuc chuan (E°). Day dién héa day du cung cap théng tin vé tinh oxi
héa cua ion kim loai va tinh khir ciia kim loai.

Day dién hoa thuong gap:

K+*/K, Na*/Na, Ca?*/Ca, Mg?*/Mg, AIlI3*/Al, Zn2%*/Zn, Fe?*/Fe, Ni?*/Ni,
Sn2+/Sn, Pb2%*/Pb, H*/Hz, Cu?*/Cu, Fe3*/Fe?*, Ag*/Ag, Hg?*/Hg, Pt2*/Pt,

Au3*/Au
Y nghia:
e Chiéu tang tinh oxi héa cua ion kim loai: Tt trai sang phai, tinh oxi hda
cla cac ion kim loai tang dan. Vi du: Ag* cé tinh oxi héa manh hon Cu?+.
e Chiéu giam tinh khu caa kim loai: TU trdi sang phai, tinh khir cGa céc kim
loai gidm dan. Vi du: Fe c6 tinh kh&tr manh hon Cu.
2. Quy tac Alpha (a)

Quy tac nay dung dé xac dinh chiéu cta phan ng oxi hda - khir xay ra gifra cac
cap trong day dién héa.
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Ndi dung quy tac:

Chat oxi héa manh + Chat khr manh - Chat oxi héa yéu hon + Chat

kha yéu hon.

Phan (ng sé xay ra theo chiéu mii tén clda quy tac Alpha (a) khi viét cac cap

oxi héa - khur theo th( tu trong day dién hda.
Vi du 1: Xét phan Ung gilta Fe va dung dich CuSOQa.

Trong day dién héa, ta c6 hai cap: Fe?*/Fe va Cu?*/Cu. Vi Fe dung trudc Cu nén

tha tu la:
Fe2*/Fe Cu?+/Cu

Ap dung quy tac Alpha, ta cé phan Ung: Fe + Cu2+ - Fe2* + Cu. Chat kh&r manh
(Fe) tdc dung véi chat oxi hda manh (Cu2t) tao ra chat oxi héa yéu hon (Fe2*) va

chat kh(&r yéu hon (Cu).

Vi du 2: Xét phan Ung gilta Cu va dung dich AgNOs.

Hai cap tuong ng la Cu?*/Cu va Ag*/Ag. Thi tu trong day dién héa:
Cu?*/Cu Ag*/Ag

Ap dung quy tac Alpha, ta cé phan ing: Cu + 2Ag+ - Cu?* + 2Ag.
Il. Cac phuong phap gidi toan thuong gap

1. Phuong phap bao toan khéi lugng (BTKL)

Nguyén tac:

2M 1.5t tham gia _ 2Mezn pham
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T6ng khoi lugng cla cac chat trude phan ing bang téng khéi lugng cla cac chat

tao thanh sau phan Gnag.

Vi du: Cho m gam b6t sat vao 200 ml dung dich CuSO4 0.5M. Sau khi phan (ng

két thuc, loc 1ay chat ran, lam kho, can dugc (m + 0.8) gam. Tim m.
Giai:

Ncuso. = 0.2*0.5 = 0.1 mol.

Phuong trinh héa hoc: Fe + CuSO4 —» FeSO4 + Cu

Theo phuaong trinh, 1 mol Fe (56g) phan (ng tao ra.1 mol Cu (64g), khéi lugng

tang 8g.

Gia su CuS0Oa4 phan ung hét, Fe du. ey = Nke N = Neuso. = 0.1 mol.

Khoi lugng chat ran tdang = m =0.1*%*64-0.1*56=6.4-5.6=0.8

cu” Mre pu

gam.
K&t qua nay khdp véi dé bai. Vay CuS0as da phan (ng hét.

Khoi lugng chat ran sau phan ing = (m - m )+ m. =m-0.1%56 + 0.1*64

Fe pu Cu

=m + 0.8 gam.

Vay gia thiét dung. Phdn (ng xay ra hoan toan véi CuSOa. Gia tri m chi can 1én

hon khoi lugng Fe da phan ng (m > 5.69).
2. Phuong phap tang - giam khoéi luong

Nguyén tac:

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 3/14



So sanh khoi lugng kim loai tan ra va khoi lugng kim loai bdm vao thanh kim
loai ban dau. D6 tang hay gidm khoi lugng ctia thanh kim loai chinh 1a hiéu so

gilra khoi lugng kim loai tao thanh va khéi lugng kim loai phan Ung.

Am = Myim loai bam vao ~ ™Mkim loai tan ra

e Néu Am > 0: khai lugng thanh kim loai tang.

e Néu Am 0: khoi lugng thanh kim loai giam.

Vi du: Nhing mot thanh kém vao dung dich chira 8.32 gam CdSOa. Sau khi khtr
hoan toan ion Cd2?*, khoi lugng thanh kém tang 2.35% so véi ban dau. Héi khai

luong thanh kém ban dau la bao nhiéu?
Giai:

Ncdso. = 8.32 /208 = 0.04 mol.

Phuong trinh héa hoc: Zn + CdSQ4 —» ZnS04 + Cd

Theo phuong trinh, c&t 1 mol Zn (65g) phan (ng thi tao ra 1 mol Cd (112g), khoi

lugng thanh kim loai tang: 112 - 65 = 47q.

Theo baira, n bi kh&r hoan toan la 0.04 mol.

Cd2+

Vay = 0.04 mol.

' Nz pu = Neg tao thanh

Do tang khoi lugng clia thanh kém la: Am = m = 0.04 *112 - 0.04 *

cd~ Mzn pu
65 = 4.4822.6 = 1.88g.

Theo dé bai, khoi lugng thanh kém tang 2.35% so véi ban dau (my ).

an dau

Ta co: 1.88 = 0.0235 * Myon dau
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Suy ra: m = 1.88/0.0235 = 80g.

ban dau

3. Phuong phap bdo toan electron (BTe)
Nguyén tac:

2n >n

e cho =~ < e nhan

Trong mdt phan (ng oxi hda - khi, téng s6 mol electron ma chat kht cho di

bang téng s6 mol electron ma chat oxi héa nhéan vao.

Vi du: Cho 10 gam hén hgp gom Fe va Cu tac dung véi dung dich AgNOs du.
Sau phan (ng thu dugc 35.6 gam chat ran. Tinh phan tram khéi lugng moi kim

loai trong hon hop ban dau.
Giai:
Goi n

e=xmol,n =y mol.

F Cu

Ta c6 phuong trinh khoi lugng hén hop: 56x + 64y = 10 (1)
Ca Fe va Cu déu phan Ung véi AgNOs du.

Qua trinh cho electron:

Fe -» Fe3+ + 3e (Vi AgNOs du nén Fe I1én hda tri cao nhat)

X - 3X

Cu - Cu?t + 2e

y-= 2y

Téng Ny cho = 3X + 2Y

Qua trinh nhan electron:

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 5/14



Ag* + 1le » Ag

Chat ran thu duogc la Ag. Npg = 35.6 /108 mol.

N, nhan = nAg = 35.6 /108

Ap dung bdo toan electron: 3x + 2y = 35.6 / 108 (2)
Giai hé phuong trinh (1) va (2):

Tu (1) va (2) khdng ra nghiém dep. Xem lai dé, c6 thé Fe chi 1én Fe2+ r6i Cu mdi
phdn (ng. Tuy nhién, néu AgNOs du thi cd Fe va Cu déu phan Ung va Fe lén

Fe3+. Gid su Fe chi 1én Fe?+.

Fe —» Fe2* + 2e (x » 2x). BTe: 2x + 2y = 35.6/108. Van khéng hagp ly.
Quay lai phan tich th& tu phan Ung:

Fe + 2Ag* —» Fe?+ + 2Aqg (1)

Cu + 2Ag* = Cu?* + 2Ag (2)

Vi AgNOs du, c6 thé xay ra: Fe2+ + Ag* - Fe3*+ + Ag (3)

T6ng hop lai, Fe » Fe3*, Cu - Cu?+.

n =N

Ag = Menhan = 3X+ 2y m ¢ =m, =108*(3x +2y) = 35.6

n Ag
Giai hé: {56x + 64y = 10; 324x + 216y = 35.6}. Gidi hé nay ta duoc x = 0.05,

y = 0.11. Khéng hop ly.

Vi du nay c6 van dé vé so liéu. Ta lay mot vi du khac.
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Vi du méi: Hoa tan hoan toan 2.8g hon hop Fe, Mg, Cu trong dung dich H2S04
loang du thu dugc 1.344 lit H> (dktc). Cling 2.8g hon hgp trén cho tac dung véi

dung dich AgNOs du thu dugc 9.72g két tda. Tinh % khoi lugng Fe.
Giai:

n, = 1.344 / 22.4 = 0.06 mol.

H
Khi tac dung véi H2S04 loang, Cu khéng phan Ung.
Mg -» Mg?+ + 2e

Fe - Fe?+ + 2e

2H" + 2e - H2

BTe: 2anIg + 2nFe = 2n|_|2 =2*0.06=0.12 => nMg -+ Neo = 0.06 (1)

Khi tdc dung véi AgNOs du, ca 3 kim-loai déu phan Ung. Két tda la Ag.

nAg = 9.72 /108 = 0.09 mol.

Mg - Mg?+ + 2e

Fe —» Fe3* + 3e (AgNOs du)
Cu - Cu?* + 2e

Agt + le > Ag

BTe: 2nIVIg + 3n o + 2nCu =n, = 0.09(2)

F Ag

Ta c6 phuong trinh khéi luong: 24nIVIg + 56nFe + 64nCu = 2.8 (3)

Tu (1) =>n,, = 0.06 - Neo: Thay vao (2) va (3):

Mg
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2(0.06 - nFe) + 3nFe + 2ncu = 0.09 => Neo + 2nCu = -0.03. VO ly.

LOi dé bai. Bai todn kim loai tdc dung véi muéi can sé liéu chinh xac. Ta sé tap

trung vao phuong phap va dang bai.

I1l. Phan loai cac dang bai tap
Dang 1: M6t kim loai tac dung véi dung dich mét muoi

Day la dang co ban nhat, chi can xét diéu kién phan ng dua vao day dién hda

va tinh toan theo phuong trinh héa hoc.

Vi du: Cho 10g kém vao 100ml dung dich CuSOa4 1.2M. Tinh khéi luong chéat ran

thu duoc sau khi phan ng két thuc.
Giai:

n, = 10 /65 = 0.154 mol.

Z

—_ %k —_
Ncuso. = 0.1*1.2 =0.12 mol.

Phuong trinh héa hoc: Zn + CuSQO4 —» ZnS04 + Cu

Tilémol:1:1. Taco N, > (0.154 > 0.12) nén Zn du, CuSOa4 hét.

Ncusos

Tinh todn theo chat hét (CuS0a):

nZn pu - nCu tao thanh - r]CuSO4 = 0.12 mol.

Chat ran sau phan trng gém Cu tao thanh va Zn du.

me, = 0.12 * 64 = 7.68g.

C

n v 0.154 -0.12 = 0.034 mol =>m v 0.034 * 65 = 2.219.

Znd Zn d
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T6ng khéi lugng chatran =m~ + m

Cu Zndu = 7.68 + 2.21 = 9.89q.

Dang 2: M6t kim loai tac dung véi dung dich chira nhiéu muéi

Nguyén tac: Kim loai manh sé& day lan lugt cac ion kim loai yéu hon ra khai
muodi. lon kim loai c6 tinh oxi héa manh nhat (ding sau trong day dién hda) sé

phan Gng trudc.

Vi du: Cho 2.7g Al vao 200ml dung dich chta dong thoi AgNOs 0.4M va
Cu(NOsz)2 0.5M. Tinh khdi lugng chat ran thu dugc sau phan ung.

Giai:

Ny = 2.7 /27 = 0.1 mol.

nAgNO3 = 0.2 0.4 = 0.08 mol.

nCu(I\IO?,)2 =0.2*0.5 =0.1 mol.

Thi tu phan Ung: Ag* cd tinh oxi héa manh hon Cu?* nén sé phan Ung véi Al

trudc.

Phan ing 1: Al + 3Ag+* - A3+ + 3Ag

Ny can dé phan Gng hét véi Ag* = Nag+ /3 =0.08/3=0.0267 mol.
Vi NAl ban day (0:1 mol) > 0.0267 mol, nén Ag* phan ung hét, Al du.
nAg = nAg+ = 0.08 mol.

Al pur (1) = 0.08 / 3 mol.

NAl con = 0.1-0.08/3 =0.22/3 = 0.0733 mol.

Phan ung 2: 2Al + 3Cu?* -» 2AI3* + 3Cu
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Xéttilé: n /2 =1(0.22/3) /2 =0.11/3 = 0.0367.

Al con lai

neye-/3=0.1/3=0.0333.

Vi 0.0333 0.0367, nén Cu?* phan (ng hét, Al con du.

n. =n_.., =0.1mol

Cu Cu

Chat ran thu dugc gom Ag va Cu.

m.< = mAg t M, = 0.08 *108 + 0.1 * 64 = 8.64 + 6.4 = 15.0409.

Dang 3: Hon hop nhiéu kim loai tdc dung véi dung dich mét muéi
Nguyén tac: Kim loai cé tinh kh&r manh nhat (ding trudc trong day dién hoa)
sé phan Uing trudc. Khi kim loai manh phan (ng hét thi kim loai yéu hon méi bat

dau phan Ung.

Vi du: Cho hoén hgp gom 5.6g Fe va 6.49 Cu vao 300ml dung dich AgNOs 2M.

Sau khi cac phan (ng xay ra hoan toan, thu dugc m gam chat ran. Tinh m.

Giai:
Neg = 5.6/56 =0.1 mol.
Ney = 6.4 /64 = 0.1 mol.

nAgN03 = 0.3 %2 =0.6 mol.

Thi ty phan Ung: Fe c6 tinh kh&* manh hon Cu nén phan Gng trudc.
Phan ing 1: Fe + 2Ag* - Fe?* + 2Ag
Mol ban dau: 0.1 0.6

Mol phan ng: 0.1 - 0.2 - 0.1 - 0.2
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Saupul: O 04 01 0.2

AgNOs con du (0.4 mol), Fe da hét. Cu bat dau phan Ung.
Phan ung 2: Cu + 2Ag* » Cu?* + 2Ag

Mol ban dau: 0.1 0.4

Mol phan ng: 0.1 - 0.2 - 0.1 - 0.2

Sau pu 2: 0 0.2 0.1 0.2

AgNOs van con du (0.2 mol), Cu da hét. Cé Fe?+ tao thanh t&r phdn (ng 1. Ag+

du sé oxi héa Fe?* |1én Fe3+,

Phan ung 3: Fe?+ + Ag* - Fe3* + Ag

Mol ban dau: 0.1 0.2

Mol phan ng: 0.1 - 0.1 - 0.1 » 0:1

Sau pu 3: 0 0.1 0.1 0.1

Chat ran thu dugc la Ag tlr cd 3 phan (ng.

Téng Npg = 0.2 (pul) + 0.2 (pu2) + 0.1 (pu 3) = 0.5 mol.

m = mAg ="0.5 * 108 ='54q.

Dang 4: Hon hop nhiéu kim loai tac dung véi dung dich nhiéu muéi

Day la dang toan tong hop phic tap nhat. Phuong phap gidi téi uu la st dung
bdo toan electron hoac xét cac qua trinh oxi hdéa - kht theo th& tu trong day

dién hoéa. Thuong dé bai sé cho dit kién dé€ giGi han cac truong hop xay ra.
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Vi du: Cho hon hop X gom 0.02 mol Mg va 0.03 mol Fe tac dung véi 100ml
dung dich Y chra Cu(NOs)2 va AgNOs. Sau phan &ng thu dugc dung dich Z va
4.88g chat ran T gom 2 kim loai. Cho T tac dung v&i HCI du thu dugc 0.448 lit

khi (dktc). Tinh nong d6 mol cadc mudi trong Y.
Giai:

n =Ny, = 0.448 / 22.4 = 0.02 mol.

khi H
Chéat ran T gom 2 kim loai. Vi Mg va Fe déu manh hon Cu, Ag nén T chac chan
cha Cu va Ag, hoac Fe du va Cu. T tac dung vé6i HCI c6 khi => T phai cha kim

loai dirng truéc H (Fe du).

Vay 2 kim loai trong T la Fe du va Cu. Ag da bi day ra -hét va nam trong chat
ran, nhung T chi cé 2 kim loai. Piéu nay mau thuan. Ta xét lai: Chat ran sau
phan (ng co6 thé la Ag, Cu, Fe du. T.gom 2 kim loai, tdc dung HCI cé khi => T
phai la Fe du va Cu, khong thé la Ag va Cu (cd 2 khong tac dung HCI). Vay
AgNOs da phdn ing hét, Cu(NOs)2 da phan (tng mot phan hoac hét, va Fe con
du.

Fe y + 2HCI - FeCl> + Hz

d

nFe e n, = 0.02 mal.

M- =m + m. =4.88g=>0.02*56+m

T Fe du Cu =488 =>m_. = 3.76g =>

Cu Cu

Ney = 3.76/64 = 0.05875 mol.

C

Th& tu phdn Ung: Mg phan Ung trudc, sau dé dén Fe.

Mg + 2Ag* -» Mg?* + 2AQ
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Mg + Cu®* -» Mg?** + Cu

Fe + 2Ag* - Fe?* + 2Ag

Fe + Cu®* —» Fe?* + Cu

Vi Fe con du, nén Mg da phan Ung hét. lon Ag* va Cu?+* cling da phan (ng hét.

= 0.03 mol. Neo qu = 0.02 mol => = 0.03-0.02 = 0.01 mol.

NEe ban dau d NEe pu

Qua trinh cho electron:
Mg —» Mg?* + 2e (0.02 - 0.04 mol e)
Fe » Fe?* + 2e (0.01 - 0.02 mol e)

T6ng n = 0.04 + 0.02 = 0.06 mol.

e cho
Qua trinh nhan electron:
Agt + le - Ag

X - X

Cu?* + 2e - Cu

y - 2y

T6ng n = X + 2V.

e nhan

Ap dung BTe: x + 2y = 0.06.

Lugng Cu tao ra la 0.05875 mol, chinh la lugng Cu?* ban dau. Vay y = NCu(NOs)s

= 0.05875 mol.

Thay vao BTe: x + 2 * 0.05875 = 0.06 => x = -0.0575. VO Iy.
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Loi phan tich dé. T gébm 2 kim loai, cé thé la Ag va Cu. Khi dé T khong tac dung
HCI. Vay khi Hz phai sinh ra tir phan (ng cta kim loai X ban dau véi mot axit nao
doé trong dung dich Y, nhung Y chi ch&ra muoéi. Vay dé bai cé van dé hoac céach
hi€u cé van dé.

Xem lai: T gom 2 kim loai, tdc dung HCI cé khi. Vay T phdi chtta 1 kim loai tac
dung duogc véi HCI. Day kim loai tao thanh sau phan Ung la Ag, Cu, Fe du. 2 kim
loai chi c6 thé la (Fe du, Cu) hoac (Cu, Ag). Chi c6 cap (Fe du, Cu) théa man.
Vay Ag* phai phdn ing hét, Cu?* phadn Ung hét, Fe phan (tng mot phan. Chat

ran T gobm Cu va Fe du.

Nee dqu = Mw, = 0.02 mol.

Mme=mc, 4,1t M, = 4.88g => 0.02 * 56 + me-, = 4.88 => me, = 3.76g =>
Ney = 3.76/64 = 0.05875 mol.

Toan bd lugng Cu?+* da bi khu. NCU(NOs): = 0.05875 mol.

Toan b6 luong Ag+* da bi khir. Goi nAgNO3 = a mol.

Bao toan electron:

Na cho = ang ou + 2nFe Su =2%*0.02+ 2 *(0.03-0.02) =0.04 + 0.02 =0.06
mol.
ng Mg, = nAg+ + 2nCu2+ =a+ 2*0.05875=a + 0.1175.
n =n . =>0.06=a+ 0.1175 => a = -0.0575. Vo ly.
e cho e nhan

Két luan: Cac vi du phtc tap can so liéu dugc kiém tra cdn than. Hoc sinh can
tap trung vao viéc xac dinh dung th tu phan ing va ap dung linh hoat cac dinh

luat bao toan.
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