Thay Nguyén Pinh Dy

PHUONG PHAP MOT TRONG GIAI TOAN NHIET NHOM

Cac em hoc sinh than mén,

Nhiét nhom 1a mét dang toan thuong xuat hién trong cac dé thi. Pac biét mirc do dé thi
theo ciu tric “60% xét tot nghiép; 40% xét tuyén dai hoc”, thi nhiét nhém chic chin nim trong
nhdm 40%, tirc nhom c6 mitc dd phan hoa triét dé.

Theo phuong phap méi ndy, cdc em nén xem hdn hop trudc va sau nhiét nhom chira
cung mot lugng nhu nhau cac don chat, tir d6 két hop véi dinh luét bao toan electronsmat ) truong
hop kém thém dinh ludt bao toan nguyén t6, cic em s& nhanh chong c6 dugc két qua can tim.

Luu y

Gia str c6 bai toan nhiét nhom trong diéu kién khong co khong khision hop gdm a mol
Al va b mol FeO ( tirc hdn hop trude va sau nhiét nhém déu gdm a mol Al; b mol’Fe va b mol O).
Khi @6 hon hop sau nhiét nhom cho tac dung voi axit gidi phong Hy! thizbdo toan electron cho
phuong trinh 3a+2b=2b+2n, (do Al va Fe cho electron; O va H'/fhanjelectron) 1d mdt phuong
trinh ludn dung du phan ng nhiét nhom cd xay ra hoan toan hay¥khdng. Nhung néu ciing hdn hop
sau nhié¢t nhdm nay cho tac dung véi dung dich bazo gidi phong H), thi bao toan electron lai cho
phuong trinh 3a=2b+2n,, (do chi c6 Al cho electron; O va H/ nhan electron) chi ding néu phan
ung nhi€t nhom xay ra hoan toan.

Van dé chinh 14 & chd b mol O trofig 2 tredng hop da nhan electron theo cac “phuong
thire” khac nhau: khi cho hon hop sau nhiét nhomy'tdc dung voi axit, thi du phan irng nhiét nhdm co
xay ra hoan toan hay khong, toan b b mol Qitrong cac oxit déu chuyén hét thanh O* , trong khi néu
cho hon hop sau nhiét nhom tac dung v4i'dung dich bazo thi khi phan (rng nhiét nhém xdy ra khong
hoan toan s€ chi c6 mdt phén O trong, AlLQ; chuyén thanh 0% ; O con lai ndm trong FeO du thi
khong thé chuyén thanh O* lam phuengffinh 3a=2b+ 2n,, 1a mot phuong trinh sai.

Khi phan ng ©hiét ihom x&y ra hoan toan, hon hop sau nhiét nhom cho tic dung vé&i
dung dich bazo giai phong H, thi FeO di phan trng hét, tirc b mol O nim gon trong Al,O5 sau nhiét
nhom, nén toansbd b mol © di chuyén hét thanh O* khi cho hdn hgp sau nhiét nhom tac dung voi
dung dich bazo lamyphuongtrinh 3a=2b+2n, khi d6 1a mét phuong trinh ding.

Ngofiiyra'khi tién hanh nhiét nhom (khong c6 khong khi) hdn hop gdm Al va FegO,, roi
cho hon Jigp sauhahi€t nhom tac dung voi dung dich HC1 hoic H,SO, loang, diéu dac biét quan trong
can chty [8phai xem hdn hop sau nhiét nhom cé con du Fe;O, hay khong dé viét phan tng nhudng
electron cta Fe cho dang: cho 2e néu khong con du FesO,; cho dong thdi ca 2e va 3e néu con du
Fe30,.

Diéu twong ty nay ciing can lru ¥ khi nhiét nhém hdn hop gom Al va Fe,03 hodc Al va
Cr,03, nhung khong can lru y khi nhiét nhdm hdn hop gém Al va FeO hoic Al va CrO.

Vidul

Tién hanh nhiét nhém m gam ran X gom Al va Fe;O, (trong diéu kién khong c6 khong
khi) dugc hdn hop ran Y. Cho Y vao dung dich NaOH du thiy bay ra 2,24 lit H, (dkc) va thdy con
21 gam ran khong tan. Biét cac phan rng déu xay ra hoan toan. Gia tri m 1a
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A. 39,8 B. 49,2 C. 458 D. 66,6
Al:amol 3a=2.4b+@ 0.4
Xem X, Y déu gdm {Fe:3b mol = ’1 22,4 & {2:0’125
O :4b mol 3b:%:0,375 7

Vay m =27a +232.0,125 =39,8.
Vidu?2

Tién hanh nhiét nhém m gam rin X gdom Al va FeO (trong diéu kién khong,c6 khong
khi) mot thoi gian duoc hdn hop ran Y. Hoa tan hét Y vao dung dich HC1 dythijaed%0,7.mol HCI
phan rng va thoat ra 3,36 lit H, (dkc). Biét cac phan ing xay ra hoan toan. Gia tsi/m 1a

A. 17,10 B. 16,20 C. 19,45 Dy"18,68
Giai
Al:a mol 2.3,36
L 3a+2b=2b+——— =0,1
Xem X, Y déugdm {Fe:bmol = i " 224 & {2_02
O:b mol 3a+2b=0/7 -

Vaym=27a+72b=17,1.
Vidu3

Tién hanh nhiét nhém ran X gdm(Megam Al ¥a 34,8 gam Fe;0, (trong diéu kién khong
c6 khong khi) duoc hdn hop ran Y. Cho Y vao dung)dich HCI du thay thoat ra 0,525 mol H,. Biét
cac phan (rng déu xay ra hoan toan. Gia tri mJa

A. 12,15 B. 16,20 C. 945 D. 10,80
Gidi
Al:amol
Vi ng o, = 0,15mol nén cb thé xem X, Y déu gdm { Fe:0,45 mol
0:0,6 mol
= 3a+0,452=2.0,6 + 0,525.2 < a=0,45. Viym=27a=12,15.
Luu y

Vi 34,8 gam Fe;0, khi bi khi hét sé tao 0,45 mol Fe trong Y, trong khi s6 mol H, thu
duoc = 0,525% 0,45 chung to Y phai co Al dw va 0,45 mol Fe kim logi, tuc toan by Fe da cho 2
electrod trong phdan vung cua Y voi HCI.
Vidu4

Nung néng 58,25 gam hdn hgp gom Al va Cr,05 (trong diéu kién khong ¢ khong khi)
dén khi phan @ng xay ra hoan toan. Chia hdn hop thu duoc sau phan tng thanh hai phan bang nhau.
Phan mot phan (g vira dii véi 300 ml dung dich NaOH 1,25M (loang). Dé hoa tan hét phan hai can
vira du dung dich chtra x mol HCI. Gia tri x la

A. 1,625 B. 1,575 C. 1,750 D. 2,375
Giai
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Al:amol 58. 25
Xe 1A A A 27a+152b = ——=29,125 a=0,375
Xem moi phan déu gom 4 Cr:2b mol = 2 & b—0.125
0:3b mol a=0,375 -

Vay x =3a+2.2b=1,625.

Luuy

Vi Al va Cr,03 phan umg theo ti 1¢ mol tuong vmg 2 : 1 nénny = 0,375 molva n , =
0,125 mol cho thd'y toan bé CryOsda bi khir hét thanh Cr, tirc toan bé Cr da cho 2 electron trong
phan g ciia phin 2 véi HCL.
Vidu$s

Thyc hién cac phan (ng nhiét nhom hdn hop X gdm Al va 4,56.8am. CraO; (ffong diéu
kién khong c6 O,), sau khi phan trng két thic, thu dugc hdn hop Y. Cho toan bd ¥, vao mot lrgng du
dung dich HCI (loang, néng), sau khi cadc phan irng x4y ra hoan toangthuduoc 2,016 lit H, (dkc).
Con néu cho toan bd Y vao mot luong du dung dich NaOH (dac, nong),sau’khi phan ung két thac
thi s6 mol NaOH d3 phan trng 1a:

A. 0,08 mol B. 0,14 mol C. 0,09 mel D. 0,16 mol
Giai
Al :a mol
Vi ng o = 0,03 mol nén co thé xem X, Y @éu gom { Cr:0,06 mol
0:0,09 mol
2.2,016

Vay 3a+2.0,06 = +0,09.2 & a=Ny.on = 0,08.

Luuy

Vi 4,56 gam Cr,0; khi bikhuret sé tao 0,06 mol Cr trong Y, trong khi s6 mol H, thu
dwoc = 0,09 > 0,06 chung to Y phai €0 Al du va 0,06 mol Cr kim logi, ticc toan bo Cr da cho 2
electron trong phan trng cut Y Véi"HCI.
Vidu6

Tién hanh nhiét nhom rin X gdm Al; FeO va FesO, (trong diéu kién khong c6 khong
khi) duge hdn hop ran Y. Chia Y 1am 2 phan bang nhau:
+ Cho phan 1 vao dung/dich’ NaOH du thay thoat ra 0,225 mol H, va con m gam ran khong tan.
+ Cho phaf2 vao dung dich HNO; du thay thoat ra 0,35 mol NO 14 san pham khtr duy nhét.

Biét cAc phan tng déu xdy ra hoan toan. Gid tri m 1a

A. 11,20 B. 9,80 C. 10,08 D. 14,00
Giai
Al:amol
Xem mdi phan gdm < Fe:b mol = < b=02nénm=11.2.

O:c mol

3a=2c+2.0,225
3a+3b=2c+3.0,35

Vidu 7

Tién hanh nhiét nhdm m gam rin X gdm Al va hai oxit sit (trong diéu kién khong co

khong khi) dugc hdn hop ran Y. Cho Y vao dung dich NaOH du thdy co H, thoat ra va con 18,48
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gam ran khong tan. Ciing cho lwong Y trén vao dung dich HCI du thiy thoat ra 9,072 lit H, (dkc) va
¢6 1,59 mol HC1 tham gia phan (rng. Biét cac phan rng déu xay ra hoan toan. Gia tri m 13

A. 33,09 B. 44,40 C. 31,86 D. 49,60
Giai
p=1848_4 33
Al:amol 56 a=0,31
A A 2.9,072
Xem X, Y déu gdbm <Fe:bmol = {3a+2b=2c+ b=0,33
22,4
O:c mol c=0,39
3a+2b=159

Vay m=27a+ 56b + 16¢c =33,09.

Luuy

Vi ¢6 H, thoat ra khi cho Y vao dung dich NaOH nén toaibd edc oxit st da bi khir hét
thanh Fe kim loai, turc toan by Fe da cho 2e trong phan ung cua Y voi HCE
Vidu 8 (Dai hoc 2014)

Thyc hién phan tng nhiét nhém hdn hop gdm Alewaym gam’hai oxit sit trong khi tro, thu
dugc hon hop ran X. Cho X vao dung dich NaOH du, thu,dwocidung dich Y, chét khong tan Z va
0,672 lit khi H, (dktc). Suc khi CO, du vao Y, thu duoc 7,8%gam két tiia. Cho Z tan hét vao dung
dich H,SO, , thu dugc dung dich chtra 15,6 gam muéiysunfat va 2,464 lit khi SO, (¢ dktc, 13 san
pham khtr duy nhét cua H,SO,). Biét cac phan uihg.detxay ra hoan toan. Gia tri ctia m 1a

A. 6,96 B. 6,29 C. 6,48 D. 7,68
Giai
Co thé xem X gém a mol AL; b'mol F¢; ¢ mol O, ta c6 hé:
a:E:O,l
" 20,672 y=o1
3a=2Cc+ 22’ 4 b=0,09 = Mnyoxit = 56b + 16¢ = 6,96.
’ c=0,12
56b+96'2’464 =15,6
Luuy

Khi cho. Fe hodc hon hop kim logi trong do co Fe tic dung voi H,SO, ddc nong, bat
chcfp tao Fe** hay =308 hay tao déng thot ca hai, ta luon co mgytat = M 10gi + 96Ngg, -
Vidu9

Tién hanh nhiét nhom m gam rin X gém Al va Fe;O, (trong diéu kién khong c6 khong
khi) dwoc hdn hop ran Y. Chia Y 1am 2 phan khong bang nhau:
+ Cho phan 1 vao dung dich NaOH du thay thoét ra 0,045 mol H,.
+ Cho phan 2 vao dung dich HNOj; du thay c6 2,38 mol HNO; phan tng va thoat ra 0,385 mol NO

14 san pham khir duy nhat.
Biét cac phan (rng déu xay ra hoan toan. Gia tri m 1a
A. 48,30 B. 50,60 C. 48,68 D. 54,80
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Giai
Al :a mol Al : ka mol
Xem phan 1 gdm{ Fe:3b mol; phin 2 gom < Fe:3kb mol
O:4b mol O:4kb mol
3a=8b+2.0,045 a=0,15

— 13ka+9kb+0,385=2,38 <> {b=0,045 . Viy m = (27a+232b)+%(27a+232b):48,3.

3ka +9kb =8kb+3.0,385 k—z

3

Vidu 10

Nung hén hop X gém 0,12 mol Al va 0,04 mol Fe3O, mot thoi gian, thu dwoc hdn hop ran
Y. Hoa tan hoan toan Y trong dung dich HC1 du thu duoc 0,15 mol khi H, va m/gam mudi. Gia tri
cuam la

A. 34,10. B. 32,58. C. 31,97. D. 33,39.
(Dai hoc 2014)
Giai
Al: 0,12 mol
Xem X, Y déu gbm Fe:b mol N {3.0,12+2b+3c =2.0,16+2.0,15 - {b =0,1
Fe:c mol b+c=0/12 c=0,02
0:0,16 mol
Vay m = 133,5.0,12 + 127.0,1 £.4.62,5.0,02 = 31,97.

Luu y

+ Do phdn vmg nhiét nhém %y ra khéng hoan toan nén ran Y chira ca Fe (II) va Fe
(III). Chinh vi thé ta xem Y gom‘ melFessé tao Fe* va ¢ mol Fe sé tao Fe>* khi cho Y tac dung voi
dung dich HCl nhu da giai@stién.

+ C6 thé gidi caclNkhac: Chii y my = My; Nug = 2N + 2n, = 0,62 mol; Ny, oneainy = No
= 0,16 mol, ta c$ 0,12.27 %+ 0,04.232 + 0,62.36,5 + 0,15.2 + 0,16.18 < m = 31,97.
Vidull

Thuc hiéh phaw'irng nhiét nhém 57,2 gam hon hgp X gdm Al va hai oxit sat (trong khi
tro) mot théi gian, thu duoc hdn hop Y. Cho toan bd Y vao mét lugng du dung dich HNOj5 thay sau
phan g thoat ra”1,4 mol NO, 14 san pham khtr duy nhét va c¢6 4,4 mol HNO3 phan tng. Néu cho
toan bd Y va®ymot lugng du dung dich HCI thi sau khi phan Gng xong thay c¢6 x mol HCI phan ting
va thu duge y mol H,. Biét toan bo Fe®* bj khir hét thanh Fe?* trong phan ting cua Y véi dung dich
HCI. Gié tri x, y lan luot 1a

A. 2,40 va 0,40 B. 2,45 va 0,45 C.2,60va 0,50 D. 2,50 va 0,45
Giai
Al :a mol 27a+56b+16¢c=57,2 a=0,4
Xem X, Y déu gdbm {Fe:b mol = {3a+3b=2c+14 < {b=0,6
O:c mol 3a+3b+1,4=4,4 c=0,8
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3a+2b—-2c 3.0,4+20,6-2.0,8
2 2 B
Vay x =2y +2c =2,4. (hoac x = 3a + 2b = 2,4).
Luu y
Néu khéng cé gia thiét toan bo Fe® bj ki hét thanh Fe** trong phan ung cua Y voi
dung dich HCI, Fe phai cho ca 2e va 3e trong phan uwng voi HCI nhw vi du 10 da gidi o trén.
Vidu 12

Ma3a+2b=2c +2ynén y= 0,4.

Thuyc hién phan tng nhiét nhom m gam hon hgp gom Al va hai oxit sat trong khi tro mot
thoi gian, thu dugce hdn hop ran X. Cho X vao dung dich HCI du, thdy sau phan rng thodtya 0,2 mol
H,. Mit khac, néu ciing cho lwong X trén vao dung dich NaOH du thi sau khi*Phanng xong thu
duoc rin Z va thiy ¢4 0,2 mol NaOH phan wng (khong c6 khi thoat ra). Hoafan hét Z vao dung dich
HNOj; du, thu dugce 0,7 mol NO, 14 san phdm khir duy nhét. Biét toan bd Fe®* bikhtr hét thanh Fe?*
trong phan irng cia Y voi dung dich HCL. Gia tri cia m 1a

A. 28,60 B. 36,20 C. 26,48 D. 37,68
Al :amol 3a+2b=2c+0,4 a=0)2
Xem X gdm {Fe:bmol = {a=0,2 <"1b20,3

O:c mol 3b=2(c-0,3)+0,7 €=0,4
= m=27a+56b+16¢c=28,6.
Luu y
Do cho X vao dung dich NaOH dw d#%oc ran Z va thdy c¢6 0,2 mol NaOH phan vmg
(khéng cé khi thodt ra), chitng t6 X c6 0,anol"Al,Os, va do d6 Z gom b mol Fe va (c — 0,3)mol O.
Mt khdc do gia thiét toan bo Fe*" bi ki hé¥ thanh Fe** trong phan ung cua Y voi dung dich HCI,
nén Fe chi cho 2e trong phan ung vai HCL
Vidu 13
Tién hanh nhiét nhém hon hop X gdm 0,12 mol Al va 0,04 mol Fe;0, (khdng c6 khéng
khi) mot thoi gian thu duge hdnhop rin Y. Cho Y vao dung dich HCI thdy sau khi phan ing xong
thu duoc 0,135 Mol khitH,\wa con m gam ran 1a Fe chua tan hét. Gid tri cua m 1a
A. 0,28. B. 3,36. C. 1,40. D. 0,70.
Giai
Al:0,12 mol
Xem X, Y déu gébm {Fe:0,12 mol
0:0,16 mol

= 3.0,12+20,12—n_  )=2.0,16+2.0,135 < Ng. gy = 0,005 tirc m = 0,28.

Fe du
Vidu 14

Thyc hién phan tng nhiét nhom 96,6 gam hon hop X gom Al va Fez0, (trong khi tro)
mdt thoi gian, thu duoc hdn hop Y. Cho toan bd Y vao médt luong du dung dich HCI thay sau phan

ung thoat ra 1,35 mol H, va thu dugc dung dich chira 258,45 gam mudi. Con néu hoa tan toan bd Y
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vao mot luong du dung dich HNO; théy c6 x mol HNOj3 phan trng va thu dugc NO la san phém khu
duy nhat. Gia tri x 1a

A. 6,80 B. 7,82 C.5,75 D. 5,55
Giai
Al :a mol 27a+m:96,6
Fe:b mol a=1
. s 8(b +c)

Xem X, Y déu gom < Ee: ¢ mol =<{3a+2b+3c=2135+—> b=0,6

o-Mb+0)  |133,5a+127b+162,5¢ = 258,45 k" = 0:3
3

3.1+3.0,9-2.1,2

Vay x=3a+3(b+c)+n,,=3.1+3.0,9+ 6,8.

Luwu y

Do phan ing nhiét nhém xdy ra khéng hoan toan nén ranY éhuira ca Fe (II) va Fe (I1I),
do do ta xem da co b mol Fe sé tao Fe** va ¢ mol Fe sé tao Fe' ihi cho Y tac dung voi dung dich
HCI.
Vidu 15 (THPT Quéc Gia 2015)

Tién hanh phan ang nhiét nhém hdn hop X gdm 0,03 mol Cr,05; 0,04 mol FeO va a mol
Al. Sau mot thoi gian phan tng, tron déu, thu dwoc hdmhop chat ran Y. Chia Y thanh hai phan bang
nhau. Phan mot phan ang vira du véi 400 ml dufig.dich, N&OH 0,1M (lodng). Phan hai phan ang véi
dung dich HCI loang, néng (du), thu dugc 1,12 litkhi H, (dktc). Gia st trong phan tng nhiét nhdm,
Cr,0j3 chi bi khtr thanh Cr. Phan tram khéi lugng, Cr,05 da phan tng 1a

A. 20,00% B. 33,33% C. 50,00% D. 66,67%
Dé y rang khi Cr,05 dd'\bi Khir'thanh Cr thi FeO da bi khir hét thanh Fe.
Alsmaymol
Cr: b mol a=0,08 a=0,08
C6 thé xem Y gdm {Cf: cmol ={b+c=0,06 <4{b=0,04
Fe: 0,04mol |3a+2b+3c+2.0,04=2.0,13+2.01 |c=0,02
0O: 0,13 mol
$Lay %61,0; bi khir = = —2— = 294 _ g6 6706
b+c 0,06
Luu y

+ Trong cach gidi trén, Y gom b mol Cr cho 2 electron, tizc ¢6 b mol Cr tgo thanh sau
nhiét nhém va ¢ mol Cr cho 3 electron, tizc con % mol Cr,03 chwra tham gia nhiét nhom.

+ CO thé gidi theo cdch théng thwong nhw sau:
Pé y rang khi Cr,05 da bi khir thanh Cr thi FeO da bi khit hét thanh Fe.
Goi x 1a s6 mol Cr,Og dd bi khit thanh Cr, nhu vay ran Y gom:
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Fe:0,04mol
Cr:2xmol y+2(x+0’—§4)=2.0,04:0,08 x=0,02
0,04, = <4 0,04

Al,Os: (x +=_=)mol O,O4+2x+3?y=2.0,05=0,1 Y==3

Al: y mol
Vdy %Cr,0; bi khir = 2192 _ 66,67% |

0,03
2+ 3+ 2+

+ Do Vi tri cac cap oxi hoa khir trong day dién hoa la . . . Zn” Cr Fe . ~mén Cr¥* ¢6

Zn Cr Fe
tinh oxi hda yéu hon Fe**. Diéu ndy cé nghia khi Cr,03 da bi khir thanh Crghi Fe@ da bi khir hét
thanh Fe.
Chuc cac em 6n luyén that tot va quan trong 1a phai tim thiy niém vui tfrong hoc tap. Chi
tim thfiy niém vui trong hoc tap, viéc hoc méi trd nén hirng thi, tir d6 catiem ' mdi co co hoi dat dugc
diém sb my mén trong ki thi sip to1.
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