uigeli.xyz
CHUYEN DE 4: PHAN UNG OXI HOA KHU

Phin I: HE THONG LY THUYET CO BAN VA NANG CAO
I. SO OXI HOA
1. Khai ni¢m

S6 oxi héa la dién tich quy udc ctia nguyén tir trong phan tir khi coi tat ca cac electron lién két déu
chuyén hoan toan vé nguyén tir c6 ¢ 4m dién 16n hon (xem nhu hop chat c6 lién két ion).

S6 oxi hoa duoc viét & dang s6 dai s6, dau viét trudce, sd viét sau va viét & phia trén, chinh giira ki
hiéu nguyén to.

r + sodni hoa

Vi du X« Nguyeato:

2. Quy tic x4c dinh s6 oxi héa

S6 oxi hoa ctia nguyén tir mot nguyén t6 1a mot sb dai sé duge gan cho nguyén tir ciia nguyén té do theo
cac quy tac sau:
- Quy tic 1: Trong don chét sb oxi hoa ciia nguyén tir bang 0.

0 0 0 0
Vi du: cl, ,02, Na C .
- Quy tic 2:
Trong phan tir cac hop chit, thong thudng sd oxi hoa cua hydrogen (H) 1a +1, ctia oxygen (O) la -2,

cac kim loai dién hinh ¢ sé oxi hod dwong bang sé electron hod tri.

Nguyén tir Hydrogen Oxygen Kim loai | Kim loai kiém thd | Aluminium
(H) (0) kiém (IA) (I1A) (Al)
S6 oxi hoa +1 2 +1 +2 +3
ile | | +2 |
Neoalle | \uH.caH...| OF. 1.0,

* Nhom nguyén tir :
SO,=-2 , NO; = -1; PO, = -3; SO; =-2 ) OH = -1; A102 = -1; /n0, =-2
- Quy tic 3: Trong hop chit tong s6 oxi hoa clia cic nguyén td nhan véi s6 nguyén tir clia timg nguyén to

bang 0.

x +1 -3 +1
Vi du: NH3=> 13+x=0=>x=-3=> NH3
- Quy tic 4

* Trong ion domn nguyén tir: sO oxi hda cia ion don nguyén tir bang di¢n tich cua ion.

+2
VD: Fe” | .

* Trong ion da nguyén tir: tong s6 oxi hoa cua cac nguyén t6 nhan véi sb nguyén tir cia timg nguyén tb
bang dién tich caa ion.

x +1 -3 +1

Vidu: NH4 =14+x=+H1=>x=-3=> NH4
x —2 45 —2

. NO. s i30) =1 =x=45=>NO;

34 H45 2 A48 2
Céach viét s6 oxi hoa: NH, ; HNO, ; HNG,
II. CHAT OXI HOA, CHAT KHU, PHAN UNG OXI HOA - KHU
1. Cac khai niém
- Chat khir (chét bi oxi hoa) 1a chat nhuong e (sé oxi hda ting sau phan tng).
- Chét oxi hoa (chat bi khir) 12 chit nhan e (sé oxi hda gidm sau phan tng).
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- Qua trinh nhuong e 1a quad trinh oxi hoa = sy oxi hoa
- Qua trinh nhdn e 1a qua trinh khvr =sw khw
- Phan (g oxi héa — khir 1a phan ing c6 sy nhwdng va nhin e = c6 sw chuyén dich e giira cac chit
phan ung.
* Cdch nhdn biét phan iing oxi héa — khii:

- Phai c6 su thay d6i s6 oxh ciia 1 hay mot sé nguyén to trudc va sau phan Gng.

- C6 mit don chit trong phan tng => phan ving oxi héa - khir
I1I. CAN BANG THEO PHUONG PHAP THANG BANG ELECTRON (NANG CAQ)
1. Nguyén tic cin bang

Phuong phap nay dya vao sy bao toan e : Y e nhwong = > e nhan.
Cac buédc thuc hién:
Buéc 1: Xéac dinh sb oxi hoa cac nguyén t co sé oxi hoa thay doi.
Buéc 2: Viét cac qua trinh oxi hoa, qua trinh khir (cAn bang mdi qué trinh)=> tim hé s6 cho mdi qué trinh
sao cho ) e nhwong = )'e nhan.
Budée 3: Xac dinh hé s cac chat c6 chira sd oxi hoa thay doi->hoan chinh cac hé s6 cac nguyén té con lai

dua trén cac dinh ludt bao toan (bao toan nguyén td) va theo trinh ty sau: Kim loai (ion duong) - gbc acid
(ion Am)=> méi trudng (acid, base)> nudc (can bang hydrogen).
2. Mot s6 thi du:

Cu+HNO, 5 Cu(NO.).+NO+H.0
Thi du 1:

Nh@n Xét: I'\SI I'\SI . th)ng dél )
>< 3 :Thay doi - ghi hé s6 so khai & chit c6 chaa N (thay doi).

Ap dung quy tic trén cho nhitng trwong hop twong tw
Cich nhé dé viét qud trinh oxi héa va qud trinh khir: Tang nhwong giam nhén hodc viét cong e bén sé
oxi hoa lon.
3x|Cu—Cu + 2e
2%| N +3e » N
Xéc dinh hé so so khai:
3Cu + HNO, - 3Cu( N¢
Hoan chinh cac hé sd con
lai:

3Cu+ SHNO. - 3Cu(N

.I + I '2.. : ] _"III\_
Thi dy 2: Al +HNO, 5 3AINO, ) +2N.+H.O

10x%] Al— Al + 3¢

, IN[2IN +10e — N,
Xac dinh hé so so '
khot:
10Al + H ‘_\iu. — 10,

Hoan chinh cac hé
sO con lai:

10A] + 36HNO. ——
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Thi du 3: SO+ KMnO, + HO—-H. SO +MnS0. +K, SO,
Nhan xét:

+6 )
S : Thay doi

4 / +6 i 6

S = *>S :Thaydéi

\ +6 %
S : Thay d6i -

Ap dung quy tic trén cho nhitng trwong hop twong tw

x| S =5+ 2

' o .. 2% |Mn +5e —Mn
Xac dinh hé so so khoi:
5SSO+ 2K MnO, + HO - I,
Hoan chinh cac hé s con lai:
SSO.+2KMnO, + 2H,0 52,
Thi du 4: Phan g c6 tir 3 trwdong hop thay ddi sé oxi héa tré 1én
Cdch gidi quyét:
> Céch 1: Viét moi phuong trinh biéu dién su thay d6i s6 oxi hoa, chii y su rang budc hé s6 ¢ 2 vé cia
phan mg va hé s trong cting phan ti.
> Cach 2: Néu mot phan tir ¢6 nhiéu nguyén tb thay doi sd oxi hoa, c6 thé xét chung ca nhém hodc
toan bo phan tir, ddng thoi chi ¥ sy rang budc hé s ¢ phia sau.

Ap dung:
FeS,+ 0, »Fe.0 +S0,
Cach 1: _ Cach 2:
2x |2Fe — 2Fe+2e |
. A
2X (45 —» 45 +20¢ 1y | 2Fes, — 2(Fe:25) + 21¢
x| 0, +4e - 20 1x|0, + 4e— 20
4FeS. + 110, - 2Fe, 0. 4880, 4FeS. + 110, - 2Fe, 0. 4880,

Thi du S: Phén ung khong xac dinh rd moi truong
> Cich giai quyét: C6 thé can bang nguyén t6 bang phuong phéap dai s6 khi d xac dinh hé s6 cua cac
chat thay ddi s6 oxi hoa hodc qua trung gian phwong trinh ion thu gon.

> Ap dung: K.850 + KMnO, + KHSO, - K, 50 +MnsS0O +H.O

5x S;—:- 5+ 2e
2x|Mn+5¢ >Mn 5K, SO, + 2KMnO, + 7KHSO, - 7K_S 0.+ 2MnSO,+7H,0

Dit cac hé s6 hop thire cia KHSO, , K,SO, vaH,O la a, b, c.
Bao toan nguyén t6 K: 12+a =2b ; Bao toan nguyén t6 H: a=2c ;
Bao toan nguyén t6 S: 5+a = b+2 => Giai hé : a=6; b=9; ¢=3
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Vay: SK. SO+ 2KMnO. + 6KHSO, —» 9K . Siﬁ‘}_—ll-:InSiZ}_—F.Il,iﬁ}
Thi du 6: Phan g cé nguyén t ting hay giam nhiéu nic:

» Cach giai quyét:

- Cach 1: Viét moi phuong trinh thay d6i sb oxi hoa, dit 4n s6 cho tirng nc ting, giam sb oxi hoa

( rit dé nham!cin than)

Cach 2: Tach ra thanh hai hay nhiéu phan tmg véi ting nic sb oxi hoa ting, hay giam (cd loi trong

vigc gidi todn). Nhan hé s trudc khi gom céc phan tng lai.

> Ap dung: Al+HNO, 5 AIINO, L +NO+N_O+H.0

(3x+sv)l  Al— Al+3e
Cach I: ix xM—E.‘:;c—;:-;T“J

I |2ZvN+Sve — 2y N

(3xtiv)iAl +0i2x+3vIH NO, (3Ix+BviAl F]cﬁ}.] +3x% NO+3yN, O+3(2x +5y)H.0
Cach 2: Téach thanh 2 phuong trinh:

ax|  AIH4HNO. 5 AINO.) + NO+2H.0

bx|SAI+30HN O, S AINO. ).+ 3T-J'_~_ O+15H.0

iatsh) Al +ida+30b)H T\jiﬁ'}. — (at+sh) Al ‘“~J 0.} +aNO —Eh‘.:d, O+ (2a+15hH. O
Nhin xét: - Néu la giai toan, cr dé nguyén cac phuong trinh dé tinh toan, khong can gom lai.
- V61 2 phuong trinh trén ta ¢6 lién h¢: a=3x; b=y.
- Tuy theo dé bai cho ti 16 s6 mol caa NO va N,O thi ta méi xac dinh duge hé sb cia NO va

N>O.
Thi du 7: Phdn itng ti oxi héa — tw khie: Trong d6 1 chit vira Ia chit oxi héa vira Ia chit khir > ghi hé

50 so' khéi bén chét tao thanh.

Cl. + KOH ——KCI+KClO.+H.0 KCIO, £ KCI+K ClO,

xlcls €l + 2e

1x|Cl, — 201 + 10e ; _

1 1 ] N . - !
5x|C1L+ 2e — 2 ; Kjcl e
4KC1O, —— KCI+3K ClO.

3CL + 0KOH——3SKC1+KC10. +3H.0

Thi du 8: Phdn g néi oxi héa - khir: Trong cung 1 chiat ma nguyén t6 nay dong vai tro 13 oxi héa,
nguyén t6 kia déng vai trd 1a chit khir = ghi hé s6 so khéi bén chét tao thanh.

KCIO. — K1+ 0.
w20 0, +4e
2x| Cl+ 6e -Cl

2KClIO,—12KCl + 30,
M0t s chit la chit khir hay chit oxi héa con phu thudc vao méi truong tién hanh phan vng:
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Chit M&éi truong tién hanh phan dng San pham sau phén ing
. . . +2
Moi truong acid (H.SOy) Mn (MnCl,, MnSO.)
=7 . . , +4
KMnO, Moi truong trung tinh (H2O) Mn (MnO,, KOH )
. . +6
Moi truong base Mn (K,MnO, )
=7 A N . +3
K,Cr, 0. Moi truong acid (H2SO4) Cr Cry(SO.)s

Vidu
- Moi truong acid:
10FeSO4 + 2KMnO, +8H,SOs — 7 5Fey(SO04); + 2MnSO; + K>SO, + 8H,O
K2Cr207 + 6FeSO4 + 7H2SO4——> Cr2(S0O4)3 + 3Fe2(S0O4)3 +K2S0O4 + 7H20
- Méi truong trung tinh: 3C,Hs + 2KMnO, + 4H,0 — 3 CH,(OH) — CH,OH +2MnO, + 2KOH

- Méi tru’(‘)‘ng base: Na2803 + 2KMHO4 + 2KOHdglc — NaZSO4 + 2K2MHO4 + Hzo
Vi du 2: Xac dinh san phdm va can bang cac phan ung sau theo phuong phép thing bang electron:

Fe.0, + KMnO, + H.SO, — Fe(OH). + K.Cr.0. + H.SO, -

a) b)
) FeBr. 1 KMnO, +H SO, > gy NaC0. + 0, + NaOll -
Gidi
+8/3 +7 +3 +2
2y Fe:0. + KMO, + H.SO, —Fe. (S0, ), + MnSO, + K.SO, + H.0
5x 0Fe™ " — 0Fe "+ 2e
2x Mn™ +5¢ = Mn”

10Fe. 0, + 2KMnO, + 48H.S0, — 15Fe, (SO, ). + 2MnSO, + K.SO, + 24H.0

+2 +6 +3 +3
py FE(OH). + K.Cr.O, +H.SO, - Fe, (S0, ), +Cr. (S0, ), + K.S0, +H.0
3x 2Fe” 5 2Fe +2e
Ix 2Cr 2.3 20T
0Fe(OH), + K.Cr,0. + 13H.S0, — 3Fc, (SO, ). + Cr.(SO.). + K.SO, + 19H.,0
+2 -1 +7 +3 0 +2
o FeBr +KMnO, +H.S0, - Fe,(SO.). + Br. + MnSO, +K SO, +H.0
5x 2FeBr, — 2Fe" + 2Br, + G
ox Mn' 45 = Mn”

[0FeBr, + 6KMnO.  24H.S0, —»
SFe, (SO, ).+ 10Br, + 6MnSO, + 3K.SO. + 24H.0

+3 0 +6 -2
d) NaCrQ, + 0, + NaOH — Na,CrO, + H.O
4x Cr —Cr'+3c
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3x 0, +4e—20"

ANaCrO, + 30, + 4NaOH —>4Na CrO, +2H.0

*Oxi hoda kim logi
San phém khtr phu thudc vao tinh khir cua kim loai, né)ng dd cta axit, nhiét do tién hanh phan ng,... Noi
chung thi axit bi khir xuéng bac oxi hoa cang thap khi nong dd cang lodng va tic dung véi kim loai cang

manh:

M: K--#= Zn > MYSOy),. + S}g? + 10
{0 S
M + HSO, (dac—
M MOy + SO, + THO

M + 2mHNO. —M(NO, ) +mNO, T +mH.O

dac
(trir Au,Pt)
N,
M:K--®/n : NO
— M(NO;), + N,0 H,0
NH4NO,
M+ HNO,
(lodng)

—_— = [
M: I:C"‘F'“.F"LE Mthol}m T ND ¥ l!zD

Mg + 2H.SO, —»MgS0, +80. T +2H.0

3Mg + 4H.S0, — 3MgS0, + S+ +4H.0

4Mg + 5H,S0, — 4MgSO, +H,S T +4H.0
2Fe+ 0H. 80O, ——Fe. (SO, ). +380. T +0H.O

Mg+4HNO, . —Mg(NO,) +2NO, T +2H O

dac
5Mg + 12HNO, lodng — SMg(NO. ). + N, T 16H.0

Fe+6HNO, .. ——Fe(NO.} +3NO, T 3H.0

; d’c_lC , 2 2
Fe+ 6HNO, loang — Fe(NO, ). + NO T +3H.0O
Chii y:

(1) m 1a hoéa tri cao ciia M.

(2) Mot s6 kim loai nhu Al Fe, Cr,... bi thu dong hoa trong H,SO, déc, ngudi va HNO; dac, ngudi.

(3) Hon hop HNO; dic va HCI dic theo ti 16 thé tich 1:3 goi 13 nudc cuong thuy. Cé tinh oxi hoa rit manh
c6 thé hoa tan Au va Pt.

Au + HNO, + 3HCl > AuCl, + NO T +2H,0

3Pt+ 4HNO, + 12HCl — 3PtCl, + 4NO T +8H.0

* Oxi hoa cac hop chat Fe (II) thanh hop chit Fe(I1I):
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TNy dic 3+

FeO ——— = F¢ + NO,y -+ 5042- 1,0
Fe(OH),
hoss HNO; = g"‘ Fe'* + NO + SDQ?-- + H40
FeS
|'I¢33
F 1,50, dic |
FeS0y L D B i Fod . S0, b H,0
* Oxi hoa cac hop chit mudi sunfua:
SI.S: HMO clachoac laang "S':-]'

(6) Tinh chat cua ion NO,

PE— | |

Co tinh oxi hod manh nhu HNO; lodng
NO; 2U10 Khéng o tinh oxi hoa
[ O B AL Zn khi dén NH;

IV. PHUONG PHAP ION — ELECTRON

Céch can bang nay chi ap dung cho cic phan tmg oxi hoa - khir xay ra trong dung dich, c6 sy tham gia
cua moi truong (acid, base, nudc).

Khi can bang ciing 4p dung theo 4 budc trén, nhung & budc 2 chit oxi hoa va chéat khir duge viét dudi
dang ion — electron theo cac nguyén tic sau day:
1) Néu phén irng c6 acid tham gia: Vé nio thira oxi ta thém H' dé tao ra H,O va nguoc lai.

Vi du.
0 +6 +3 +3
Fe + K.CrO. +HSO, —»Fe (SO ) +Cr (SO, ) +K.SO, +H.O
2x | Fe —Fe” t3e
Ix Cr.O:  +  14H Fooe 20r +TH.O

2Fe+Cr,07 +14H" - 2Fe™ + 2Cr + TH,O
Dé biét phuong trinh c6 can bing ding hay khong, ban doc can tinh tong dién tich hai vé ciia phwong trinh
jon thu gon. Néu tong dién tich hai vé cua phuong trinh bang nhau thi phuong trinh d3 duoc can bang.
Phuong trinh phan tr:
JFe+ K .Cr.0. + TH.SO, » Fe (SO, ). + Cr.(SO.) + K.SO, +TH.O
Luu y: Dé viét nhanh cac ban phan tGng khir hodc ban phan tmg oxi hoa c6 thé ap dung phuong phép bao
toan dién tich (hay dién tich gid dinh) hai vé.
Vidu:
FeS+ HNO. —» Fe(NO,) + H.SO, + NO, T +H.O

Ban phan tng oxi hoa:

FeS »F¢" +8™
Vé trai dién tich gia dinh bang 0, vé phai dién tich gia dinh + 9. Pé dién tich gia dinh hai vé bang nhau ta
thém e vao vé phai.

FeS, —Fe' +8 " +9¢

Néu viét dudi dang ion - electron thi dién tich hai vé cling phai bang nhau:
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FeS+4H.0 — Fe™ +SO° +8H 19 0

Béan phan tmg khir: N+ le = N~
V& trai va vé phai déu co dién tich gia dinh 1a + 4.
Hodic: NO, +2H" +le - NO, + H,O @)
Hai vé déu c6 dién tich bang 0.
(1) + (2)x 9: Phuong trinh ion rut gon:
FeS+9NO, +10H" = Fe"' +80: +9NO,+5H.0
Phuong trinh phan t:
FeS+12HNO, — Fe(NO. ), +H.80, +9NO, T +5H.0
Dé kiém tra phuong trinh ion rut gon da can bang dung hay chua ta dém dién tich hai vé. Néu dién tich hai
vé bang nhau thi phuong trinh dugc can bang. Chang han nhiéu hoc sinh sai 1am khi cho rang phuong trinh
sau da can bang vi s6 nguyén tir hodc ion hai vé bang nhau:
Cu+Fe' - Cu™ + Fe™

Tuy nhién, vé trai dién tich + 3 va vé phai dién tich + 4. Pé can bang dién tich hai vé ta dua hé s6 2 vao

Fe' vaFe g nay phuong trinh méi dugc cén bang.

Cu+ 2Fe" — Cu™ + 2Fe™

2. Néu phdn teng c6 bsae tham gia: V& nao thira oxygen thém nuéc dé tao ra OH va nguoc lai.

Vi du:

+3 0 +6

CriOH), + O, + NaOH — Na.CrO, + H.O

4x | Cr(OH), + 50H — CrO. +4H.0+ 3¢
X 10, 1 2H.01 4 - 40H

4Cr(OH), + O, +80H — 4CrO: +10H.0
Chuyén sang phwong trinh phan tir:
4Cr{OH}), + O, + SNaOH — 4Na ,CrO, + 10H .0
3. Néu phén vrng c6 H,O tham gia
« San phdm phan tmg tao ra acid, theo nguyén téc 1.
« San pham phan tng tao ra base, theo nguyén tic 2.
Vidu:
+7 +4 +4 +6
KMnO, + K.S0, + H.O — MnO, + KOH + K_SO,
2x | MnO, + 2H.O + 3¢ = MnO, + 40H

X1 50t 4 20H —S0T + HO+ 2¢

2MnO, + 3807 + H.O — 2Mn0O, + 20H + 380"
Chuyén sang phuong trinh phan tir:
2KMnO, 43K S0, + 11,0 — 2MnO, + 2KOH +3K .50,
Uu viét cta phuong phap nay 1a cho ta hoan thanh chinh xac cac phuong trinh phan tng duéi dang ion thu
gon (ban chét cua cac phan ung) néu biét duge trang thai dau va trang thai cudi cua dang oxi hoa va dang
khur.
Vi du: Hoan thanh va can bang cac phan tmg sau duéi dang ion thu gon:
a) Cu+ NaNO; + HCl —
b) Al + NaNO; + NaOH —
¢) FeS + HNOs loang —
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Gidi
a) 0 +5 +2
Cu+ NaNO. + HCl s Cu™ + NOT + ..
3x Cu—Cu +2e
2x NO. +4H" + 3¢ — NO+ 2H.0
3Cu+ 2NO, +8H™ — 3Cu® + 2NO T +4H.,0
b) 0 +5 +3 43

Al + NaOH + NaNO, - AlO, +NH, T+ .

8x Al+40H > AlO, +2H.0 + 3¢
3 NO, + 6H.O + 8¢ —» NH, + 90H

SAL+3NO. + SOH + 2H.O— SAlO. +3NH. T

c) +2-2 45 +6 +2
FeS + HNO, »Fe" +807 + NOT +..
Ix FeS+4H,0 > Fe' + SO +8H" +9¢
3x

NO. +4H" +3c - NO+ 2ZH.0

FeS+3NO, +4H - Fe” +807 +3NO T +2H.O

d) Phwong phdp cin bang phdn irng oxi hod - khir cé chit hitu co tham gia

Twong tu ddi v6i chat vo co, phan g oxi hod - khir ¢6 chét hitu co ciing tién hanh theo 4 budc. Nhung &
bude (1) khi tinh s6 oxi hod ctia C can luu y theo phuong phap sau:

* Phwong phdp chung: Tinh s6 oxi hoa trung binh cta C.

e Phwong phdp riéng. Dic biét d6i voi nhitng phan tmg chi co su thay d6i nhom chirc, ¢6 thé tinh s6 oxi
hoa ctia C nao c6 su thay doi s6 oxi hoa.

Vidu:

CH.CH=CH. + KMnO, +H.O - CH CHOHCH.OH + MnO, + KOH

Cdch 1: Phuong phéap chung

JCH, +2KMnO, +4H,0 — 3C H, (OH), + 2MnO, + 2ZKOH

30 =307+ 2e

Mn' +3e —Mn™

3x

2%

Cdach 2: Phuong phap riéng
-1 -2 +7 0 -1
3CH.CH=CH, + 2KMnO, + 4H.0 — 3CH CHOHCH,OH + 2MnO, + 2KOH
C'+C° =C"+C '+ 20
Mn' 43 —-Mn"

3%

2%

Keét qua cua hai cach déu nhu nhau.

Phan II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN

DANG
DANG I: SUDUNG PHUONG PHAP THANG BANG SO MOL ELECTRON
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Nguyén tdc: Khi c6 nhidu chét oxi hoa hodc chat khir trong hdn hop phan tng (nhiéu phan tng hodc
phan tng qua nhiéu giai doan) thi tdng s6 mol electron ma cac chét khir cho phai bang tong s mol elctron
ma céc chat oxi hoa nhan vao.

20 (nhuomg) = & (nhan)

Ut viét ciia phuong phap nay 1a c6 thé giai nhanh nhidu bai toan kho ma khong can viét phuong trinh
phan ung.

Vi du 1: Hoa tan hét 6,3 gam hdn hop X gom Al va kim loai M (ti 1& mol tuong
g 2:3) vao 200 gam dung dich HNO; 31,5%, két thiic cac phan tng thu duoc dung dich Y va 1,7353 lit
(dkc) hdn hop hai khi N, va N,O c6 tong khdi lwong 14 2,76 gam. Cho Y phéan tmg vé6i dung dich NaOH dun
nong, khong co6 khi thoat ra.
a) Xac dinh tén kim loai M.
b) Tinh thé tich dung dich NaOH 0,5M tdi thiéu can dung dé két ta hét cac ion kim loai trong Y.

Gidi
a) Goi x, y 14n luot 13 s6 mol N, va N,O.
[x+y=0.07 [x=0.02
Ta c6 he: [28x+44y=2.70" |v=0.05
Cac ban phan ung oxi hoa va khu:
Al - Al 3¢ [2H' + 2NO. +10c — N, + 6H,0
2a—2a—o0a 024« 0,2« 0,02
M—=M"+ne IOH" + 2NO, + 8¢ — N,O+ 5H.O
Ja—>3a—-3im 0,5« 0,4« 0,05

—=ba+3na=0,0=2a+na=02(1)
Mat khac:
MatiMa=073 i2)

. 34+ 3M
T (1),(2) 240
— Nghiém phu hop: n=2 va M = 24 (Mg)

=3L5=M=10.5n+3n=10:2:3)

I
I
=
=
[ ]

" phan g = 0,24+ 0,5 = 0,04 mol = "1 con=1-0,74 = 0,26 mol

0,3 -
=0.05mol = n,, =0,Imol

a=-
54+ 3.24 va nye = 0,15 mol
H +OH —H.DO

0,206 — 0,20

Mg™ + 201l —Mg(OH). |

0,15 503
NI' 4 30H — AIOH).
0.1 —=0.3
) 0,560 _
=Ny =0 =0, 50mol = Vo = s =1.72
.

lit
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Vi du 2: Cho 6,3 gam hdn hop X gom Mg va kin loai M (ho tri khong di) tic dung véi Cl,, sau mot thoi
gian thu dugc 20,5 gam chit rin Y. Y hoa tan trong dung dich HCI, sinh ra 2,479 lit H, (dkc). Mét khac, cho
0,1 mol M phan tng véi dung dich HNOs dac, nong du thi luong khi NO, thoat ra vuot qua 5,577 lit (dkce).
a) Xac dinh tén kim loai M.
b) Cho 12,6 gam X trén tac dung voi dung dich HNO; lodng (du), két thiic phan tng thu dugc 2,479 lit (dkc)
hdn hop khi X gom N, va N,O c6 ti khdi so véi H, 1a 18. Tinh khoi lugng mubi thu duoc sau khi cac phan
tg két thiic.

Gidi

a)
M+ 2nHNO, - M(NO,) +nNO, T +nH O

0.1 — 0. 1n

5577 . _
=Ny, =0,In> - =0,225=>n>2,25=n=3
” 24,79
20.5-0.3
. n, =-— : i =02
Theo dinh luat bao toan khoi lugng: 71
MM 43 Cl, +2e — 2Cl
a— 3a 0,2 0.4
Mg — Mg~ + 2¢ 2H +2¢e —H,
b —2b 0,2« 0,1
—3a+ 2b=00(1)=a<02mol

Mat khac:
Ma+24b=06.3(2)

0.9 _
02 =5 <315

a= 0,2
Ruta tir (1) va (2) ta dugc: Jo-M
Do M la kim loai ho trj 3 nén chi c6 thé M 1a Al (aluminium)

0.y 0o—-3.01 -
a= =0.1mol:h = —= 0.1 53mol

b) Ta co: 36-27 2
= Trong 12,6 gam X c6 chira 0,2 mol Al va 0,3 mol Mg.
Goi x, y lan lugt 1a s6 mol N» va N,O.
|x+v=01 [x=0.03
[28x + 44v=182.0,1 |v=0,05

Taco hé '
(3 +2 =.2=10n, +5n, . =04

Ta théy: - n,+2n,, =1 10n,, +8n, mol
= C6 mubi NH,NO; tao thanh.
N“ 48— N~

SZe 7

2-0.9
Ny e :x:]'" — =0,0375mol
: 5
M, M+ My

= Mmusi = : © =213.0,2 + 148.0,3 + 80.0,0375 = 90 gam

Vi du 3: Chia 29,6 gam hon hop X gom Fe va Cu thanh hai phan bang nhau. Phan 1 cho phan tng vé6i luong
du dung dich HCI, sinh ra 3,7185 lit H, (dkc). Cho phéan 2 tac dung véi dung dich HNO; dac, nong (du) thu
duoc V lit khi NO, (dkc) va dung dich Y.

a) Tinh gia tri cua V
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b) Cho Y phan tig véi luong du dung dich NH;. Tinh khdi luong két tia thu dugc sau khi cac phan tng két
thuc.

Gidi

a) Goi x, y lan luot 14 s6 mol Fe va Cu chtra trong 14,8 gam hdn hop X.
Ta co: 56x + 64y = 14,8 (*)
* Phan 1: Cu khong phan tng
Fe+ 2HCl — FeCl, +11. T
X - X
=x =0.15mo]

=,

(*} = v="0,1mol
* Phan 2:

Fe s Fe' +3c N +le— N
015 =015 =045 a1
Cu—Cu +2c

0l —01—=072

=a=045102=0.03mol = v _ ¢ 6522 4 = 14,56 1it

b) Dung dich Y chtra Fe' . Cu”" H . NO.

NH,+H" — NH|
Fe™ +3NH, +3H.0 — Fe(OH), + +3NH_

0,15 — 0,15
Cu® +2NH, + 2H,0 — Cu(OH). 4 +2NH;,
0,1 —0,1

Cu(OH), + 4NH, —[Cu(NH,) |+ 20H
0,1 —0,1

= M m, ., =107.01=10Tgam

Vi du 4: Chia 23,8 gam hon hop X gom Al, Mg va Fe thanh hai phan bang nhau.

Phén 1 cho phan véi dung dich NaOH du, sinh ra 3,7185 lit H, (dkc) va con lai chit rin Y khéng tan. Cho
toan bd Y phan Gng véi dung dich H,SO, dic, néng (dw) thu duoc 7,437 lit SOx(san pham khtr duy nhat,
dkc). Cho phan 2 tac dung v&i 240 gam dung dich HNOs 31,5%, két thuc cac phan tng thu duoc dung dich
A va 1,7353 lit (dke) hdn hop hai khi N, va N,O ¢6 tong khdi lwong 2,76 gam.

a) Tinh khi lwong cdc mubi tao thanh trong dung dich A.

b) Dung dich A hoa tan t6i da bao nhiéu gam Cu. Biét san pham khir cia NlaN
¢) Tinh thé tich dung dich NaOH 1M téi thiéu can dung dé phan tng hét v6i dung dich A.
Gidi
a) » Phdn 1: Mg va Fe khong phan tng
2
Al NaOH +3H.,0 - Na[AlOH), ]+ =H. T

0,1 < 0,15
Chat ran Y gom Mg va Fe.
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Mg —»Mg™ +2¢ S

Jp 87

¥ —2x 0o« 03

Fe > Fe' +3c

v 3y

| 2%+ 3y=0.0 [x=0.15
e

v o+ 5 F— -7 F =
Ta c6 hé: ]‘_—1.1 Soy=119-2." ll‘nr 01

* Phin 2: Goi a, b 1an Iuot 1a s6 mol N, va N,O chira trong 0,07 mol hdn hop.

la+h=0,07 |a=0,02

T cing o6 hg: | 253 44D =2.70 ~|b=0.05

Vi 2n,, +3n, +3n,, =09mol=10n, +8n0,  =00mol

= C6 mudi NH4NOs tao thanh.

Mg -»Mg™ +2¢ N7 4 10e - N,
015— 03 0,2« 0,02
Fe —»Fe™ +3¢ AN 4+ 82— 2N
01— 03 0,4« 0,05
Al = Al +3e N“ 48— N
01— 0.3 NE 7
34034 0.3-0.2-10.=

SN E 0,3+0,3 U\ 0,2-04_ 0,0375mol

= Khdi lugng mudi trong dung dich A 1a

m,, .., =213.0,1=213gam

m,, .., =48.0,15=222gam

M, =242.0,1=24 2gam

M, ., =50.0,0375=3gam

240315
n . =——=1.2mol
b) ™o pan dau  100.03

— 17 } ; — -
Ny, phan tmg 12n, +10n, ,+10n,, ., =1L115mol

= o con=12-1,115=0,085 mol
3Cu+ SH' + 2NO, - 3Cu™ + 2NO T +4H.0
0.031875< 0,083

Cu+ 2Fe" —»Cu’ + 2Fe™

0,05 0.1
= m,, =040,03[875+0,05) =5, 24gam
©)
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NH. + OH — NH, T +H.O
0,0375 —0,0373

Fe' +30H —Fe(OH). |

0,1 —=n0,3

Mg™ +20H — Mg(OH), 4
0,15 0.3

Al 440H —[AliOH), ]
0.0 —0.4

= Naon = 0,0375 +0,3 +0,3 +0,4 = 1,0375 mol

= Vaanaon= 1,0375 it

Vi du 5: Cho 8,7 gam hdn hop X gom kim loai M (thuéc nhom ITA) va Al tan hét vao 160 gam dung dich
HNO; 31,5%, sau khi két thiic cac phan tmg thu duoc dung dich Y va 1,36345 lit (dkc) hdn hop hai khi N,
va N,O ¢6 ti khdi so v6i H, 14 17,636. Dung dich Y phan mg véi dung dich NaOH dun néng khong c6 khi
thoat ra. Mat khéc, cho 4,2 gam kim loai M phan tng v6i dung dich HCI du thi lugng khi thoat ra vuot qua
2,479 lit (dke).

a) Xac dinh tén kim loai M

b) Cho 17,4 gam X trén vao nudc du, tinh thé tich khi thoat ra (dkc).

Gidi

a) Goia, b 1an luot 12 s6 mol N, va N,O. Ta ¢6 hé:

la+h=0,053 [a=0,03

| 280+ 44b = 17.030.2.0,055 |b=0,025
Mo M™ 42 DN 4108 - N,
X—» 2x 0.3+ 0,03
Al 5 AlY + 3¢ IN"+8e—= 2N
v 3y 0,2 ¢ 0.05

= 2x+3v=0,5 (1)

Mait khac: Mx + 279 = 8,7 (2)

i
K= P2 025 M M8
T (1)) ratra:  M—1s (*)
M+ 2HCl »MCLL +H, T
4,2 4,2
_ —% B —
M M
¥
LR e M e (=)
M '

Tu (*) va (**) 34,8 <M <42
Do M 14 kim loai thudc nhom ITA nén M = 40 (Ca)
b) Trong 17,4 gam X c6 chtra 0,38 mol Ca va 0,078 mol Al. Ta c6:

Ca+2H,0—»Ca” +20H +H. T
0,38 - 0,76 — 0,38
Al+OH +3H.,0 - [Al(OH). ] -i—'n,T
D078 = 0,078 — 0017
=V, =(0,117+0,38)-22.4 = 111328

lit
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Vi du 6: Cho hdn hgp gém a mol FeS, va b mol Cu,S phan tng hét véi lugng vira di dung dich HNOs, thu
dugc dung dich X chi chita 2 mudi sulfate va 11,1555 lit khi N,O (san pham khtr duy nhét, & dkc). Tinh gia
trictaavab

Gidi
Fes, X 4 Fe. (SO, ),
Cu, 58— 5 CusO,
Theo dinh luat bao toan dién tich:
3n,_. +2n_. =2n . =3a+4b=2(2a+bj=a=2b
' )
FeS, »Fe™ +28" +15¢ IN" 4+ 82— 2N
a e 15a 30«09

CuS —»2Cu™ +8"+ 10e
b — 10b

= 15a+10b=3.0 (2)

|a = 0.18mol

Gidi hé (1)(2) ta dugc: 0= 0-09mol

DANG 2: SUDUNG PHUONG PHAP ION - ELECTRON
Phuong phap nay sir dung dé giai nhanh nhiéu bai toan kho ma néu giai bang phuong phap thong
thuong thi rdt mét thoi gian tham tri bé tic. Luu y cach tinh nhanh s6 mol anion tao mudi va sé mol acid
tham gia phan Gng trong phan tmg oxi - hoa khtr.
a) Acid H.SO, dac
Khong phu thudc vao ban chit va s lugng cac kim loai ta ludn cé cac ban phan tmg khi:
2H.SO, +2¢ »80, +H.,0+80; (1)
2% —2X «—Xx = X

4H.SO. 16 —S+4H.0 3507 (2)

v e~ OV VvV —» 3y
H.SO, +8¢ - HS+4H O F450° (3)
57 —RF 7 > 4z
= Ny . N, in, +4n
SOY tao mudi = '
2 y o -
=—=N,, +=0,4+=0n,8=X=n,
S 1 S0t o0y, S

14 +6 9 I3
(ala s electron ma S~ nhan vao dé tao ra san phim khir X)

Ghi nho:
a
Nz £ :Z;nx
i + tao muo1 <

=2 i 5
° nH:SCM phén &ng -n 50 4[] =N 5

b) Acid HNO;
Twong tu nhu trén ta luén c6 cac ban phan ing khi:
2HNO, + le — NO, + H,0 + NO.°

2a «— a«a 4
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4HNO, + 3¢ — NO +H.O+3NO_
A «—3h «—h — 3h

[OHNO, + 8¢ — N.O+ 5H.O + 8NO.’

I0c «8c+«c — Se
12HNO, + 10¢ > N_ + 6H.0+ 10NO.,
12d « 10d « d — 10d
TOHNO, + se— NH . NO, + 3H. 0+ SNO,
10X «— 8x+ X — 8X
»vos , tao mubi véi cation kim logi = ¥ Iy 80, 04100, 805 g
°n ng, +4n, +10n, +12n, + 100,

INOs phan tmg =~ "
Chii y: - Cac cong thirc trén khong thé ap dung néu chat khir ban dau khong phai 14 kim loai.
- Néu hdn hop ban dau khong hoan toan 1a kim loai thi ta nén quy hdn hop vé cac nguyén t6 roi dua vao
phuong trinh ion - electron cta ban phan tmg oxi hoa va ban phan tGng khir dé giai.
Vi du 1: Cho 29 gam hdn hop gom Al, Cu va Ag tac dung vira du véi dich HNO; 1,5M, thu duoc dung dich
chtta m gam mudi va 6,1975 lit hdn hop khi X (dkc) gom NO va N,O. Ti khéi ctia X so véi H, 13 16,4. Gia
tri cia m la

A. 98,20 B. 97,20 C. 98,75 D. 91,00
(Pé thi tuyén sinh Pai hoc nam 2012-Khoi B)
Gidi

Goi ©°Y 1an luot 12 s6 mol cta NO va N,O trong hon hop X. Ta c6 hé:
[x+vy=025 [x=0,2
[30x+ 44y =82 |v=0.05

Gia st chi c6 san pham kha NO va N,O

= Nyo, phan (g = dn,, 100, =402 410.0,05=13mol = 1,425mol
= C6 mudi NH,NO; sinh ra.
Do, phén tmg = dn,, +10n,  + 100,
1L425-4.0,2-0,05.10 -
=N, = =0,0125mol
' 10
m, +m

= M i = 0. (tao mudi véi ion kim logi) + | NHNO:

=29+ 62(3.0,2 + 8.0,05 + 8.0,0125) + 80.0,0125 = 98,2 gam

— Dap an A.

Vi du 2: Hoa tan hoan toan 0,1 mol FeS, trong 200 ml dung dich HNO; 4M, san pham thu dugc gom dung
dich X va mot chat khi thoat ra. Dung dich X c6 thé hoa tan t6i da m gam Cu. Biét trong cac qua trinh trén,
san pham khir duy nhét ctia N> déu 1a NO. Gia tri ciia m 1a

A. 12,8 B. 6,4 C.9,6 D. 3.2
(Dé thi tuyén sinh Pai hoc nam 2012-Khoi B)
Gidi

FeS. +4H" +5NO, »Fe” +3NO T 42807 +2H.0
0, —04 —05 —0,1

. 0E-04=04mol:n_ con =05-0.5=073mol
H' con = o

3Cu+SH' + 2NO, — 3Cu” + 2NO T +4H.0
005« 0,4 10,1
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Cu+2Fc" —» 2Fe™ +Cu™
0,05« 10,1
=m,, =040,2=125 gam = Pép 4n A

Vidu 3: Cho 19,2 gam Cu vao 500 ml dung dich NaNO; 1M, sau d6 thém vao 500 ml dung dich HCI 2M,
Két thuc phan Gmg thu dugce dung dich X va khi NO duy nhét, phai thém bao nhiéu ml dung dich NaOH 1M
vao X dé két tiia hét ion Cu?*

A. 120 B. 400 C. 600 D. 800
Giai
3Cu+8H + 2NO, —»3Cu™ + 2NO+ 4H.0
Bd: 0.3 1 0.3
Py 0,3 08 —=>02-073
u:
Con: © 0.2 0.3

H+OH —H.D
0,202

Cu™ +20H —Cu{OH), 4
0,3 =00

05
=0.2400=08m0 =V =—"—=

" | =0,8lit=800 ml = Dap 4n D

Vi du 4: Chia 23,0 gam hon hop M gom Al, Cu va Mg thanh hai phan bang nhau.

Phan 1 tic dung véi dung dich HCI du, sinh ra 6,1975 lit H, (dkc). Hoa tan hét phan 2 trong 120 gam dung
dich HNO; 63% dun néng, két thuc phan tmg thu duoc dung dich X va 9,916 lit (dkc) hdn hop hai khi NO,
NO ¢6 ti khéi so v6i H, 1a 20. X tac dung voi dung dich NaOH dun néng, khong ¢ khi mui khai thoat ra.

a) Tinh phan tram khéi lugng mdi chat trong M.

b) Tinh néng d phan trim cac chét trong X. Coi nudc bay hoi khong déng ké trong qua trinh phan tng.
Gidai

=0,

a)
« Phan 1: Cu khéng phan tmg_
Mg + 2HCl - MgCl, +H, T

X —* X
DAL+ 2AICL —»3AICL +3H, T
y — L, 5v

=x+1L5v=025 (I}
* Phan 2: Goi a, b 1an luot 1a s6 mol cua NO va NO, chia trong 0,4 mol hon hop khi.

la+bh=10.4 |a=0.13
[30a +40b=10"" [b=0.25

Ta c6 hé.
= o, phéan tng =40+ My, =1 Imol<n,y, ban dau = 1,2 mol nén kim loai hét, axit con
Mg - Mg +2e 4H" + NO, + 3¢ - NO +2H.O
X— X —=2x 0o «— 0,453« 0,15
Al = Al 4 3e ZH+ NO, +le - NO,+H.,O
V— V—» 3y 0,5« 025025
Cu—Cu’ +2¢
Z—7— 27
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= 2xX+3v+22=07
(2)

Vv M v s fmdy — 11 &

Mat khac: 29x +23y+04z=1135 3)
" x = 0,22mol
v =0,03mol

Giai hé (1), (2), (3) ta dugc: ‘ z=0,055mo]

Phan trim khdi lwong cac chét trong M 1a
27.0.03.100%  _
"Hm y=——"""=1/ 047
' 11,5
_ 24.0.22.100%,
11.5
Yom, = 100% (7,04 + 45,91 = 47,05%
b) Khéi lugng dung dich X 1a
11,5+ 120-30.0,15-406.0,25=115,5 gam

-::'[Tl..__l_. = —]-_:' "]']nc:-

= Dyno, con = 1.2-11=0.1mol

Nong d6 phan trim cua cac chét trong dung dich X 1a
03.0.1.100%;

C%,,, = 5,45%
e 115.5
: bl oc
Cop o 148.0,22.100% oo
e 115.5
con TEE0,065.100%, 11837
FNs) 115.5
113 1 no
o _ 213003 100% 5530,
NG ) 115,5

Vi du 5: Cho 42 gam hdn hop X gém Fe, Cu vao 1 lit dung dich HNO; 1M, két thuc phan tng thu duoc
dung dich Y, V, lit khi NO (san phdm khir duy nhat, dkc) va con lai m gam Cu khong tan. Nho 800 ml dung
dich HC1 1M vao thi kim loai vira tan hét va thu thém V; lit khi NO nira (dkc).
a) Tinh V,, V, vam.
b) Tinh phéan trim khéi lugng cac kim loai trong X.
Gidi
a) Goi x, y 1an luot 1a s6 mol Fe va Cu chira trong 42 gam X. Ta c6:
Sox + 04y =42 (1)

n,., =lmoln,  =0.58mol

HNO, —H" + NO,

] -] —
HCl —=H + Cl
0.5 —0.5

-_th1| =1+0,8=1,8mol

Vi Cu con du nén Fe chi bi oxi hoa 1én Fe?* . Khi nho tiép HCI vao hdn hop thuc chat 1a thém H* thi do tinh
khir ctia Fe?* yéu hon Cu nén Cu phan tmg hét. Khi Cu vira tan hét thi ngimg thém H* nén Fe?*" chua bi oxi
ho4 thanh Fe**
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Fe —= Fe™ +2¢ Khi chua thém

X —3 X —3 Ix 4H" +NO. +3e - NO+2H.,0

Cu — Cu™ +2e | =025 50,75 50,25

v =y, =2y BNor oap = 1 0:25=0,75mol
=V =0,2522,4=50 .,

Khi thém HCI ' lit

Khi thém HCI
4H" + NO, + 3¢ — NO+2H.,0

Cu—Cu™ +2e

(v-v)—= 2v-v)
) ) e =02 =060—=072
o T 27 = e
=V, =0,2.22, d=445
Theo dinh luat bao toan sb mol electron.
Yiw +vl=0.754 — % i v=10.0675
Ta co: 2+ v)=0754+00=x +v=0,07" 2)
(x=0,15
r— ) =05
Gidi hé (1)(2) ta duge: |¥ =052

Ty Ty — T4 ro— s
Mt khac: ~% =Y, =0.75 = v =0,225mo]

=n =v—v,=0,525-0.225=0.3mol = m=04.0,3=19,2gam

cu du
b) Phan trim khdi lwong céc kim loai trong X 1a
Fo— 5(1_0.]; 1007 e,
Tl =100% = 20% = 80%
Vi du 6: Hoa tan hét 0,03 mol hon hop X gdm MgS, FeS va CuS trong dung dich HNO;, két thiic cac phan
tmg thu duge dung dich Y (chi chira mudi nitrate va mudi sulfate) va 0,15 mol hdn hop khi X gom NO, va
NO ¢6 ti khdi so vai 20,33. Cho Y phan tng véi dung dich NaOH dun néng, khong c6 khi thoét ra. S6 mol
HNO; da phan tGng 1a

A. 0,16 B.0.4 C.0,5 D. 0,2
Gidi

n

Goi a, b 1an luot 12 s6 mol caa NO, va NO.

la+b=0.15 la= 0.1

f—1
Ta c6 h. [40a+30b=220,33.0,15= 0,1 |b=0,05

Fes+4H.O —Fe +8H +807 +9¢ NOL+4H + 30— NO+ 2ZH.0
X — SX 0,2 «— 0,05

CuS+ 4H.0 »Cu™ +8H +S0° + 8¢ NO, + 2H" +le— NO, + H.O
v —> BV 0.2 «0,1

MgS +4H,0 — Mg~ +8H' +80; +8¢

z —» o

= Ny, phan (g = 0,240, 2-8x+v+z)=0,4-8.0,03=0,16 mol

= Pap an A

DANG 3: SUDUNG PHUONG PHAP QUY POI
a) Phwong phdp quy déi vé nguyén té
Déu hiéu nhin dang bai toan van dung phuong phap quy doi:
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- Bai toan hdn hop, trong do6 téng sd chat va hop chét nhiéu hon tong s6 nguyén té tao thanh hdn hop
do.

- Bai toan hdn hop céc oxit, sunfua ciia kim loai; xac dinh thanh phan cac nguyén td trong hdn hop
phirc tap; cac hop chat kho xac dinh s oxi hoa Cu FeS,, CuFeS,, ...
Cdc bude gidi todn theo phwong phép quy doi vé nguyén té

e Buc 1: Quy hdn hop céc chat vé cac nguyén t6 tao thanh hon hop. Pat an s thich hop cho s6 mol
nguyén tir cac nguyén to trong hén hop.

e Bude 2: - Lap cac phuong trinh dya vao cac dinh luat bao toan khdi lugng, bao toan nguyén td va bao
toan s6 mol electron,....
- Lap cac phuong dya vao cac dir kién bai toan da cho (néu c6).

e Bu6e 3: Giai hé gdm cac phuong trinh di thiét 1ap duge & bude 2 va tinh toan két qua bai toan theo
yéu cau.

Vidu 1: Cho 18,4 gam hdn hop X gdom Cu,S, CuS, FeS, va FeS tac dung hét voi HNO; (dic nong, du) thu
duoc V lit khi chi ¢6 NO, (6 dke, san pham khtr duy nhat) va dung dich Y. Cho toan bd Y vao mot lugng du
dung dich BaCl,, thu dugc 46,6 gam két taa, con khi cho toan bo Y tac dung vo61 dung dich NH; du thu duoc
10,7 gam két toa. Gia tri ctia V 1a

A. 42,143 B. 11,2 C. 24,64 D. 16,8
(Dé thi tuyén sinh Pai hoc nam 2012-Khoi A)
Gidi

Quy X vé Cu, Fe va S.

n, =0, ., =0Imokn =n,., =02mol

15, 4-56.0,1-32.0,2
=N, = =0, 1mol
' i
Fe = Fe' +3¢ N 4 le s N™
0.1— 0.3 Rt
Cu—Cu™ +2c
00— 02
S—» 8"+ be
0,2 =12
=a=03+02+L2=1L7mol=V=42,143 lit
= Dép an A

Vi du 2: Nung m gam hdn hop X gom FeS va FeS, trong mot binh kin chira khong khi (gom 20% thé tich
0, va 80% thé tich N,) dén khi cc phan tng xay ra hoan toan, thu dugc mot chit ran duy nhét va hdn hop
khi Y c6 thanh phﬁn thé tich: 84,8% N, 14% SO,, con lai 13 O,. Phan tram khdi luong cua FeS trong hon
hop X la

A. 59,46%. B. 19,64%. C. 42,31%. D.
26,83%

Gidi

Cich 1: Quy hon hop thanh Fe va S
S+ 0, - S0,
N X
4Fe + 30, — 2Fe 0,
4

—V Y
IR

n, =0.2(molpn, =08 mol)

Ban dau:

uigeli.xyz Trang 20



uigeli.xyz

=02+x-vin, =0.8n,, =X
Sau phan ung: Na K-y, N, =X
2 z Iow ooy + v F X =] -v
Tong s6 mol khi sau phan tng: 0.2-x-y+08+x=1-}

0.5 B ad s

WV, = ——=——= v =0.0500{mol}
I—v 100
. X 14 -
WV, =————=—=x=0.132076{maol)
' [-0,05066 100
pat M aimol)zn, . =b(mol)

| a+ b =0.0500 _;1 Ja=001885773

3 f—1
‘ a4+ h=10 ]'2'1(']-‘“..(,' 1| h=0.053000093

0.01885773.85.100%, _
- 1 ;:.E]'ll L= — ]"}_I:"I—]-'.'.;:. —=
N O0TSS5773 R854 120.0.0500093 Dé.p an B

Cich 2 Coi ™+ = limol) =n, =0.848(molpkn,, =0.14{mol)
0. (du) — 1-0,848-0,14 = 0,012(mol)

:noj (ban dé‘iu) —_ = 0212-0012= D.Z[[Tlf']}

= 212-0,012=10,2(mol)

fo, (phan tmg) ~ 0,
4FeS+ 70, — 2Fe. 0, + 450,
X Ly X

4

4FeS, + 110, — 2Fe.0, + 880,
1

y — 2y
. 7 .
(711 -
__1"& r—yv =02 |x=0,02(mol})
. . .
‘ S {v=0,06(mol)
Tacohe: ™ 2y=0,14
- 0,02 55 100%
f— I“.::-I‘L_‘:b = == ]L}.I:";]'I'!';?

00285+ 0.00-120
Vi du 3: Cho 11,36 gam hdn hop X gdm Fe, FeO, Fe,0s, Fe;0, phan tng hét véi dung dich HNOs dic, nong
(du) thu duoc 19,3362 lit khi thoat ra (dkc) va dung dich Y. C6 can dung dich Y thu dugc m gam mudi
khan. Gia tri cia m la

A. 38,72 B. 35,5 C. 49.09 D. 34,36
Gidi
Quy hdn hop X vé hai nguyén t6 Fe: x mol va ): y mol.
—S0x+ lov=11.30 (1)
Qua trinh oxi hoa Qua trinh khu
Fe' »Fe™ +3e N“4le— N~
X X ax 018« 0,18
0" >0+ 2
v 2y
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=3+ 2y=0.78 (2)

Giai hé (1), (2) ta duge: * = 0.lomol v =0,13mol
=n =n, =0lomol= m,_., =242x0.16=3872gam

RS R] '
= Dap an A.
Vi du 4: Hoa tan hoan toan m gam hdn hop A gém Fe, FeS, FeS,, S trong dung dich HNO; dic, dun néng
(du), thu duoc dung dich B va 10,04 lit khi NO, (san pham khir duy nhét, dkc). Cho B tac dung véi dung
dich BaCl, du thu dugc 11,65 gam két tia tring. Gid tri ciia m 1a
A. 3,56 B. 4,02 C.2,15 D. 2,1
Gidi

Coi hdn hop A gém x mol Fe va y mol S

¢ A + HNO:s déc, du:
Qua trinh oxi hoa Qua trinh khu
Fe' »Fe" +3e N“4le— N™
X X ax 0,405 « 0,405

S' > 8" +o0e
— 3%+ 0y = 0,403 (=)
11,05 -
*B+ddBaCl.:n, ., = —=0,05

-

Ba® +8S0° —BasSo. |

¥ Y
— v ="0,05mo]
Thay y va (*) ta tim dugc: x = 0,035 mol
= m=>50x0,035+32x0,05=3500am = Pap én A
Vi du 5: D6t chay hoan toan m gam hdn hop X gom FeS, va mot oxide iron can ding 0,6 mol O, thu duoc
0,4 mol Fe,O5 va 0,4 mol SO,. Cho m gam hén hop X trén tac dung voi dung dich H,SO, dic nong, du dén
khi cac phan tng xdy ra hoan toan, san pham khir duy nhat 1a SO, thi s mol H,SO, tham gia phan tng 1a
bao nhiéu?
A. 3,0 mol. B. 2,8 mol. C. 2,4 mol. D. 2,0 mol.
Gidi

Quy X vé Fe, S va O. Ta cé: n,=2n,  =08moln, =n. =04mol
=n,(X)=3n,_, +2n,, —2n, =0.8mol

Fe —»Fe' +3¢ 2H.SO, +2¢ —» S0, +S0; +2H.0
0,8§>08-=>24 1\ «—2x <—.‘=‘.- -
S+ 2H.O =80, +4H +4¢
[‘1.4—;" " Lo—1.0
0O+2H —-H.0-2¢

s —=Lo— Lo

=2.44+1,0-10=2x=x=1,2 mol

=~ M50, phan tmg = 2.1,2 + 0,8 - 0,8 = 2,4 mol = Dép 4n C
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Vi du 6: Hoa tan hoan toan 40 gam hdn hop gom FeS,, CuS, FeS bang dung dich HNO; thi thu duoc dung
dich X chi chira hai mubi va 4 mol NO,, khong co két tua tao ra. Cho dung dich NH; du vao dung dich X,
loc lay két tia dem nung dén khéi luong khong doi thi thu dugc bao nhiéu gam chit ran?

A. 32,0. B.21,4 C. 24.0. D 16,0.
Gidi

Quy hdn hop vé Fe, S va Cu. Ta co: 56x + 32y + 64z = 40

Fe = Fe' +3e N“4le— N~

X X Ix 44

Cu—Cu™ +2¢

Z Z 2z
S5 ¢oe
= I+ 2z oy=4 (2)

Dung dich thu dugc chi chtra hai mubi nén

3n, . +2n . =2n . =3x+2z=2yhay3x-2y+2z=0 (3)
".\ =0.2mol
cy=10.5mol

=102

Giai hé (1), (2) va (3) ta dugc: ‘ z=0.2mol
2Fe’ ML, OF¢(OH), —— FeO.
0,2 —* 02 — 0.1

Cu” —=5[Cu(NH, ) |(OH),

—=m,, =100.0,] =logam = DPap 4

apan D
Vi du 7: Hoa tan hét 17,92 gam hén hop X gom Fe;0., FeO, Fe, CuO, Cu, Al, ALO; (trong d6 oxygen
chiém 25,446% phan traim vé khdi luong) trong dung dich HNOs, két thuc cac phan tmg thu dwoc dung dich
Y va 1,921 lit hdn hop khi Z gom N, va N,O. Ti khdi ciia Z so voi H, 1a 15,29. Cho NaOH vao Y r6i dun
néng, khong co khi thoat ra. S6 mol HNO; da phan mg véi X 1a

A. 1,215 mol B. 0,645 mol C. 1,392 mol D. 0,75 mol
Gidi
Goi a, b 1an luot 1a sb mol ciia N, va N,O. Ta ¢6 hé:
' .92 .
‘ a+h= : : =0,0775 J'.i =, 005
24,79

“b=0,0125

28a+44b =1529.2.0,0775= 2,37

« Cho NaOH vao Y rdi dun néng, khong c6 khi thoat ra ching té khong c6 phan tmg tao mubi NH,NOs.
_17,92.25,440
© 16,100
Quy X vé Fe, Cu, Al va O. Bé tinh s6 mol HNOs phan tmg, ta dwa vao ban phan tmg khir sau:

O+2H +2e - 11O

0,285 — 2.0,285

ZNO. +10H" +8¢ - N.,O+5H.0

1000125 «0,0125

n =10,255mol

X
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2NO, +8H +8c— N, +5H.,0
500005« 0.005

= o phan émg = 2.0,285 + 10.0,0125 + 8.0,065 = 1,215 mol

— Pap an A

Vi du 8: Hoa tan hét 2,44 gam hdn hop X gdm FeS,, FeS, Fe, Cu va Cu,S trong 50 gam dung dich HNO;
63% dun néng, thu dugc dung dich Y trong d6 ndng d6 cia acid giam xudng con 39,13% va 4,834 lit NO,
(san pham khir duy nhét, dkc). Coi rang nudc bay hoi khong dang ké trong qua trinh phan tmg. Tong khdi
luong ctia nguyén td iron trong 2,44 gam X 1a

A. 0.84 gam B. 0,56 gam C. 1,12 gam D. 1,68 gam
Gidi
L83 - - -

n., = j H_; =0,195mol = m, =244+ 50-40.0,195 =43, 47gam

30,63

= o000 =0.5mol
Do, ban dau  100.63
39.13.43,47
n _3%1343,47 0,27mol = n, .,
HNO, ¢on 100.03 phan tmg = 0,5 - 0,27 = 0,23 mol

Quy Y vé Fe, Cuva S.
Fe —»Fe' +3¢ NO, + 2H" +le - NO, + H,O
X — 3x 0,39« 0,195 « 0,195

Cu—Cu™ +2¢
Vo 2y
S 4H.0 SO + SH' + be
Z ok mE — 07

Theo dinh luat bao toan electron: 3x + 2y + 6z = 0,195 (1)

Mit khac: "HNO, phéan ung = M phan ung = 0,39 - 8z =023 == 0,02 mol
(1)=3x+2y=0,075 (2)
Ngoai ra: 56x + 64y + 32,0,02 = 2,44 = 56x + 64y = 1,8 (3)

(% =0,015mol
| =Y m, =0.84gam =

Gidi hé (2), (3) ta duge: | ¥ = 0-015mol Pap én A

Vi du 9: Hoa tan hoan toan 40 gam hdn hop gdm FeS,, CuS, FeS bang dung dich HNOj thi thu duoc dung
dich X chi chtra hai mudi va 4 mol NO,, khong co két tha tao ra. Cho dung dich NH; téi du vao dung dich
X, loc ldy két tia dem nung dén khéi lwong khong ddi thi thu dugc bao nhiéu gam chat ran?

A.214. B. 16,0. C.24,0. D. 32,0.
Gidi

Quy hdn hop vé Fe, S va Cu. Ta co: 56x + 32y + 64z =40 (1)

Fe »Fe" +3¢ N +le— N

X X 3x 44

Cu—Cu™ +2¢

rd 7 2z

S—8" +6¢
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— 3“1. 1 jf. 1 ':l":"." = —]' (2)
Dung dich thu dugc chi chtra hai mudi nén
3n . +2n_. =2n_.=3x+2z=2yhay3x-2y+2z=0 (3)
"x =0.2mol
“y=0.5mol
cre 1A \ "f. =1 2mol
Giai hé (1), (2) va (3) ta dugc: *
2Fe” Ny 2Fe(OH), —— Fe 0,
0,2 o 0,2 — 0,1

Cu™ [ Cu (NH, ) |(OH),
=m,, =100.0,1=Togam
— Dap an B

Vi du 10: Chia 42,72 gam hdn hop X gém Fe.0,,Fe,0;, FeO,Cu0, Cu thanh hai phan bang nhau. Phan 1

tac dung voi lwong du khi CO dun nong, két thic cac phan tng thu dugc chat ran khan c6 khdi lugng giam
3,36 gam so voi khdi luong phan 1. Cho phan 2 tac dung hét v6i 200 gam dung dich HNO; 31,5%, sau khi
két thc cac phan tng thu duoc dung dich Y va 2,7269 lit khi NO (san pham khtr duy nhat, dkc).
a) Tinh s6 mol HNOs d3 phan tmg.

+5 +2
b) Dung dich Y hoa tan tbi da bao nhiéu gam Cu. Biét san pham khir cia N 1a N duy nhat.
¢) Cho Y tac dung véi luong du dung dich NH;. Tinh khéi lugng két tia thu dugc sau khi két thic cac phan
ung.

Gidi
a) Quy X vé Fe, Cu va O.
. ey G
 Phin 1+C(_}._[ .
2 1(‘1
—~n . .= =0, 2 mol
o (trong moi phan) 10
2,7209 200315
Ny =—rmr = 0.1 1mol - M: Imol
e Phan 2 + HNOs: 24.79 ; Mo, ban dau f3. 100
Fe —» Fe' +3¢ O+2H" +2e— H.O
X — X —3x 0,21 042 >0.42
Cu— Cu™ +2¢ 4HNO. + 3¢ — NO + 2H,0+3NO.
Vv 1y 0,44 « 0,33« 0,11 — 0,33

=3+ 2v=042+0,33=0,75

1
Mit khéc: 56x + 64y = 21,36 — 16.021 =18  (2)
|' x=10.15 mol

Gidi hé (1)(2) ta duge: ¥ =015 mol

= Mo phan g = 0,42 + 0,44 = 0,86 mol
" con=1-0,86=0,14 mol;
"Noi con=1-0,11 = 0,89 mol
b) Dung dich Y gom:
0.15mol Fe 10,1 3mol Cu™ 0. 14molH va 0.89mol NO.
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3Cu+ 8H' + 2NO, — 3Cu™ + 2NOT +4H.0
00525 « 0,14
Cu+2Fe” - Cu™ + 2F¢”
0,075« 0,15
—m,, =(0,0525+0,075)-04 =5, 10gam
¢) Y + NH; du:
NH, +H — NH;

Cu* +4NH, - [Cu(NH, ), |’
Fe'' +3NH. +3H.0 — Fe(OH), L +3NH|

= M kéiwa = 107.0,15 = 16,05 gam
b) Phuwong phdp quy doi vé phén ti
Mot vai cha y khi sir dung phuong phap quy ddi vé phén tu:
1. Khi quy hén hop nhiéu chat (hn hop X) thanh hdn hop hai hay chi con mot chat ta phai bao toan sé mol
nguyén t6 hay bao toan khéi luong ciia hdn hop.
2. Co thé quy d6i hon hop X vé bat ki cdp nao, tham chi quy vé mot chat. Tuy nhién ta nén chon cip chét
nao, thim chi quy d6i vé mot chat. Tuy nhién ta nén chon cip chit nao don gian c6 it phan tng oxi hoa -
khtr nhat dé don gian viéc tinh toan.
3. Trong qua trinh tinh toan theo phuong phap quy d6i doi khi ta gip s6 am d6 1a do su bu trir khéi lugng
cac chit trong hdn hop. Trong trudng hop ndy ta van tinh toan binh thudng va két qua cudi cung van thoa
man.
4. Khi quy déi hdn hop X v& mét chat T+ thi oxide T O tim duoc chi Ia oxide gia dinh khong c6 thuc.
Vi du 1: Cho 9,916 lit hdn hop 2 khi H, va CO (dkc) di qua dng st dung 0,2 mol ALO; va 0,3 mol CuO
nung néng dén phan tng hoan toan thu dugc chét rdn X. X phan tng vira du trong 0,5 lit dung dich HNO;
c6 ndng d6 a M (san pham khir 1a khi NO duy nhét). Gi trj cta a 1a
A. 3,67. B. 2,80. C. 4,00. D. 2,00.
Gidi
Quy hdn hop khi vé Ha: 0,4 (mol)
Cud+H, »Cu+H,0
0,3 0303
3Cu+ SHNO, - 3Cu(NO, ).+ ZNO+4H.0O
0,3 = 0.5
ALO, 4+ 0HNO, — 2AI(NO ) +3H.O
n2 —1.2
=a= w =4M = DapdnC
0,5
Vi du 2: Nung 8,4 gam Fe trong khong khi, sau phan tng thu dugc m gam chit ran X gom Fe, Fe,0s, Fe;0,
va FeO. Hoa tan m gam hdn hop X vao dung dich H,SO, dic, nong (du), thu dugce 1,2395 lit SO, (dkc). Gia
tri cia m la
A.11,2 gam B. 10,2 gam C. 7,2 gam D. 6,9 gam
Gidi
* Quy hdn hop X vé hai chat FeO, Fe,0;
2FeO +4H SO, —Fe (SO,) +50, T+4H.0
0.1« 0.05

Ap dung DLBT nguyén to:
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I'J a4
2150

= m=1000025+72.0.1

n,. =

-0, '|: 0,025mol

=11,2gam = Pép an A
* Quy hdn hop X vé hai chat Fe, Fe,Os:
2Fe + 0H SO, - Fe (SO, ). +380. T +6H.0O

0.1/3 £ 0,03
= Ap dung DLBT nguyén t6:
I N 0,35
= — - _| — 3 |=
n, . = E{nl_ n, .= > 5 0,1/3 ;|_ - mol
035 _ 0l
—m =100, #530 - —=11,2gam =
0 3 Pép an A

* Quy hdn hop X vé& mot chat Fe.O,

2Fe O, +(6x —2y)H.SO, - xFe, (SO, ) + (3x-2v)S0., T+ (6x—2v)H.O

0,1/(3x-2v) ra 0.05

—on, = 0.05=0,1%/ (3x —2v) = 2= 2 (Fe,0.)

o! —=112gam =
3.6-2.7 Pap an A

Chit y: Van c6 thé quy hdn hop X vé hai chét (FeO va Fe;0s) hodc (Fe va FeO) hoic (Fe;Os4 va Fe) nhung
vi€c tinh todn s& trd nén phuc tap hon.

= m =445

BAI TAP LUYEN TAP
Cau 1. Can bang cac phuong trinh phan tng sau theo phuong phap thing bang electron.
Vi mdi phan tng cho biét chat oxi hod, chét khir, sy oxi hoa va su khi?
KMnO, + KNO, + H.50, — MnSO, + KNO_+ K50, +H.O

a)
b) NaCrO, + Br, + NaOH — Na..CrO, + NaBr + H.O
0 KMnO, + K,SO, + H.O - MnO. + K SO, + KOH
d) Cu + H,S0, dge —— CUSO. + SO T+H,O
0 Al+HNO, 5> AI(NO, ). +N.OT +H.O
gy Na:SO. + KMnO. + H.0 - Na.S0, + MnO, L +KOH
¢) FeSO. + K.Cr,0. + H,80, —» Fe (SO, ). + K.SO. +Cr, (SO, ). + H,O
h) Fe,0, + HNO, - Fe(NO, ). + NOT +H.O
i Fe+HNO, > Fe(NO.) + N O +H.0
X Fe, 0, + HNO, — Fe(NO, ).+ N, O, +H.0O
) Fe O +HNO, - Fe(NO,) + NOT +H.O
M.O +HNO, >M(NO,) +NOTH.O
Fe O, +CO—Fe O +CO,
n) X v 1 1 2
0) FeS, + HNO, — Fe(NO. ), + H.SO, + NO + H.O
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») Cu,S+HNO, »Cu(NO,), +HS0, +NOT+H,0

X)
s)

Ciu 2. Hoan thanh va can bang cac phan ting sau bang phuwong phap ion — electron:
KMnO, + NaNO, + H 80, —

As S+ KCIO, - H AsO, + H.SO, + KC

H.S+ KMnO, +H.S0O, —»S1 +MnSO, + K.SO_+ H.O

a)

b) Cr,O, + 0, + NaOH —
K.Cr,O. +HSO, —

C) - - - -

d) NaCrO, + O, + NaOH —
CriOH), + Br, + NaOH —

e) :

f) K.CrO. +0KI+7H.50, —

g) CuS + HNOs dac —

1) FeS, + HNO; loang —

k) KMI’IO4 + FGSO4 + HzSO4 e

Ciau 3. Hoan thanh va cin bang cac phan mg sau theo phuong phap thing bang electron:
a) Al + HNO; —

b) st + KMHO4 + HQSO4—>
c) Fe + HNO; —
g FeSO. +K.Cro. +H SO, -

Cau 4. Dé m gam bot Fe trong khong khi sau mot thoi gian thu duge chét rin A ning 12 gam gém Fe, FeO,
Fe,0s, Fe;0,. Hoa tan hoan toan A bang dung dich HNO; lodng du thay c¢6 2,479 lit khi NO duy nhat sinh ra
(dke) va thu duoc dung dich chi chira mudi Fe duy nhat.

a) Viét cac phuong trinh phan tng xay ra

b) Tinh m

¢) Hon hop X gém Fe va Cu c6 khdi lwong 6 gam. Ti 1& khdi luong gitta Fe va Cu 1a 7: 8. Cho X vao 1
luong dung dich HNO; khudy déu cho phan tng xay ra hoan toan thi dwoc mot phan chat rin Y ning 4,32
gam, dung dich mudi iron va khi NO. Tinh lwong muéi iron tao thanh trong dung dich.

Cau 5. Hon hop X gém FeS, va MS ¢6 S6 mol nhu nhau, M 14 kim loai ¢6 hoa tri II khong ddi. Cho 5,208
gam X tac dung hoan toan véi luong du dung dich HNO; dun néng, thu dugc dung dich A, va 11,700 lit hon
hop khi A, (dke) c6 khdi luong 21,072 gam gom NO, va NO. Thém moét luong du dung dich BaCl, lodng
vao A thay tao thanh m gam chat két tia trong dung dich du acid trén.

a) Cho biét tén kim loai M

b) Tinh gia tri cua m,

Ciu 6. Bé xac dinh ham luong oxygen tan trong nudc ngudi ta 1dy 100,00 ml nude rdi cho ngay MnSO,
(du) va NaOH vao nuéc. Sau khi lic ki (khong cho tiép xtic voi khong khi) Mn(OH), bi oxygen oxi hoa
thanh MnO(OH),.Thém acid (du), khi &y MnO(OH), bi Mn** khir thanh Mn. Cho KI (du) vao hdn hop,

Mn** oxi hoa I thanh 1 . Chudn do 1 hét 10,50 ml Na,$,0, 9,800.10° M.

a) Viét cac phuong trinh ion cta cac phan tng di xay ra trong thi nghiém.

b) Tinh ham lugng (mg/l) cua oxygen tan trong nudc.

Cau 7. Nhung hai tdm zinc, mdi tim c6 khdi luong 10 gam vao hai dung dich mudi kim loai hoa tri II. Sau
mot thoi gian xac dinh, léy hai tim zinc ra khoi dung dich, rtra sach, lam kho r0i can lai. Két qué cho théy
mot tim c6 khoi lugng 9,55 gam, tam kia c6 khoi lugng 17,1 gam. Cho biét: Mot trong hai dung dich mubi
kim loai ho4 tri IT 1a mubi iron (II); lugng zinc tham gia phan tng & hai dung dich 14 nhu nhau. a) Giai thich
hién tuong xdy ra & moi dung dich.
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b) Cho biét kim loai nao tham gia vao thanh phan dung dich mudi thi hai.
(Pé thi HSGQG nam 2005 - 2006)
Cau 8. Hoa tan 7,20 gam iron cuc chtra Fe,O3 vao mot lugng rat du dung dich H,SO, loang roi thém nudc
cat dén thé tich dang 500 ml. L4y 25 ml dung dich d6 rdi thém dan 12,50 ml dung dich KMnO, 0,096 M thi
xudt hién mau hong tim trong dung dich.
a) Xac dinh ham luong (phan trim vé khdi luong) cua Fe tinh khiét trong iron cuc.
b) Néu lay ciing mot khdi lwong iron cuc ¢ ciing ham lugng cua Fe tinh khiét nhung chira tap chat FeO va
lam lai thi nghiém giéng nhu trén thi lugng dung dich KMnO, 0,096 M can dung 14 bao nhiéu?
Céu 9. Hon hop bot A gdm 3 kim loai Mg, Zn, Al. Khi hoa tan hét 7,5 gam A vao 1 lit dung dich HNO; thu
duoc 1 lit dung dich B va hdn hop khi D gom NO va N,O. Thu khi D vao binh dung tich 3,2 lit ¢6 chira san
N, 6 0°C va 0,23 atm thi nhiét do trong binh ting 1én dén 27,3°C, ap suit ting 1én dén 1,10 atm, khéi luong
binh ting thém 3,72 gam. Néu cho 7,5 gam A vao dung dich KOH du thi sau khi két thuc phan tmg khéi
luong dung dich ting thém 5,82 gam. Tinh thanh phan phan trim khéi lugng mdi kim loai trong A..
Céu 10. Hon hop X gom 2 kim loai Al va Cu. Cho 18,2 gam X vao 100 ml dung dich Y chira H,SO4 12M
va HNO; 2M, dun ndng tao ra dung dich Z va 9,916 lit (dkc) hdn hop T gom NO va khi D khong mau. Hon
hop Y ¢6 ti khéi so v6i hydrogen 1a 23.5. Tinh khéi lwong mdi kim loai trong hdn hop dau va tong khéi
luong mudi trong dung dich Z.
Cau 11. Hoa tan a gam hdn hop Cu va Fe (trong d6 Fe chiém 30% vé khéi lugng) bang 50 mL dung dich
HNO363% (d = 1,38 g/mL), khudy déu cho t6i phan Gtmg hoan toan thu dugc chét rin A can ning 0,75a
gam, dung dich B va 6,7553 lit hon hop khi NO va NO, (dkc). Hoi c6 can dung dich B thu dugc bao
nhiéu gam mubi khan?
Cau 12. X, Y 1a kim loai don hoa tri II va III. Hoa tan hét 14,0 gam hon hop X,Y b::ing acid HNO; thoat ra
14,784 1it (27,3°C va 1,1atm) hon hop 2 khi oxide c6 mau nau va co ti khdi so véi He = 9,56, dung dich
nhéan dugc chi chira nitrate kim loai. Cung lugng hon hop 2 kim loai trén cho tac dung véi acid HCI du thi
ciing thoat ra 14,784 lit khi (27,3°C va latm) va con lai 3,2 gam chét rin khong tan.
Xéc dinh X, Y va tinh % lugng mbi kim loai trong hon hop dau.
Cau 13. Cho 21,52 gam hdn hop A gdm kim loai X don hoa trj II va mudi nitrate ctia né vao binh kin dung
tich khong doi 3 lit (khong chira khong khi) rdi nung binh dén nhiét d6 cao dé phan ung xay ra hoan toan,
san pham thu duoc 1a oxide kim loai. Sau phan tng dua binh vé 54,6°C thi ap suét trong binh 1a P. Chia d6i
chat ran trong binh sau phan tng: phan 1 phan tng vira dii véi 667 ml dung dich HNO; noéng do 0,38M
thoat ra khi NO duy nhat va dung dich chi chura nitrate kim loai. Phan 2 phan tmg vira hét v6i 300 ml dung
dich H,SO4 loang 0,2M thu duogc dung dich B.
a) Xac dinh kim loai X va tinh % luong mdi chat trong A.
b) Tinh P.
Ciu 14. Hoa tan hoan toan 2,52 gam hdn hop Mg va Al bang dung dich HCI thu duoc 2,9748 lit hydrogen
(dkc). Ciing lwong hdn hop nay néu hoa tan hoan toan bang H,SO, dic nong thi thu dugc 0,03 mol mdt san
+6
pham duy nhét hinh thanh do sy khar S.
a) Xac dinh san pham duy nhét noi trén.
b) Néu hoa tan hoan toan ciing lugng hdn hop trén bang dung dich HNO; 10,5% (d =1,2 g/ml) thi thu dugc

0
0,03 mol mot san pham duy nhat hinh thanh do sy khir N . Tinh thé tich t6i thiéu dung dich HNO; da dung.
Cau 15. Mot miéng Mg bi oxi hda mot phan duoc chia lam 2 phan bang nhau:
- Phén 1 cho hoa tan hét trong dung dich HCI thi thoat ra 3,136 lit khi. C6 can dung dich thu dugc 14,25
gam chat ran A.
- Phén 2 cho hoa tan hét trong dung dich HNOs thi thoat ra 0,448 lit khi X nguyén chit. C6 can dung dich
thu dugc 23 gam chit ran B.
a) Tinh % s6 mol Mg da bi oxi hoa.(cac thé tich khi déu do & dkc)
b) Xac dinh khi X.
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Cau 16. Cho 23,52 gam hdn hop 3 kim loai Mg, Fe, Cu vao 200 ml dung dich HNO; 3,4M khuéy déu thay
thoat ra mot khi duy nhat hoi nang hon khong khi, trong dung dich con du mot kim loai chura tan hét, d6 tiép
tur tr dung dich H,SO, 5M vao, chét khi trén lai thoat ra cho dén khi kim loai vira tan hét thi mt dang 44
ml, thu dugc dung dich A. Léy 1/2 dung dich A, cho dung dich NaOH cho dén du vao, loc két taa, ria roi
nung ngoai khong khi dén khdi luong khong ddi thu duoc chét ran B nang 15,6 gam. Tinh % s6 mol mdi
kim loai trong hon hop.
Cau 17. Cho tir tir khi CO qua 6ng chira 6,4 gam CuO dun néng. Khi ra khoi ng duoc hip thy hoan toan
bang 150 ml nudc voi trong ndng d6 0,1M thay tach ra 1,0 gam két tia trang, dun s6i phan nudc loc lai thay
¢4 van duc. Chéat rin con lai trong 6ng duoc cho vao 500 ml dung dich HNO; 0,32M thoat ra V, lit khi NO.
Néu thém 760 ml dung dich HCI 1,333M vao dung dich sau phan tng thi lai thoat ra thém V, lit khi NO
nita. Néu tiép tuc thém 24 gam Mg thi thay thoat ra Vs lit khi hdn hop khi N, va Ha, loc dung dich cubi cling
thu duoc chat ran X.
a) Tinh V, V,,V; (dke).
b) Tinh thanh phan X (gia thiét cac phan tng xay ra hoan toan).
Cau 18. Hoa tan 17,4 gam hdn hop 3 kim loai Al, Cu, Fe trong dung dich HCI du thdy thoat ra 9,916 lit khi
(dkc). Néu cho 34,8 gam hdn hop trén tac dung v6i dung dich CuSO, du rdi loc chat rin tao ra hoa tan bang
HNO; thi thoat ra 29,748 lit hdn hop khi (dktc) c6 ti khdi so v6i oxygen bang 1,271. Viét cac phuong trinh
phan tng va tinh khdi lwong mdi kim loai trong 17,4 gam hdn hop ban dau.
Ciu 19. Tron CuO véi mot oxit kim loai don hoa tri II theo ti 16 mol 1:2 dugc hdn hop A. Din mot ludng
khi H, du di qua 3,6 gam A nung néng thu dugc hdn hop B. Dé hoa tan hét B can 60 ml dung dich HNO
néng do 2,5M va thu dugc V lit khi NO duy nhét (dkc) va dung dich chi chira nitrate kim loai. Xéac dinh kim
loai hoa tri II noi trén va tinh V.
HUONG DAN GIAI BAI TAP TU LUYEN
a)
+7 +3 +2 +5
KMnO, + KNO, + H.SO, — MnS0O, + KNO_ + K. 80, +H.O

(oxi hod) (khir)

+7 +2

2x Mo o+ 5 — Mn - Sur khir
+3 +5

5X \,,J s '\]

r‘l al
=% . Su oxi hoa

2KMnO . + SKNO_ + 3H SO, - 2MnSO, + 5KNO, +K SO, +3H 0
+3 0 +6 1
NaCrO. + 3Br, + NaOH — Na,CrO, + 6NaBr + H,0

b)
(khit)  (oxi hod)
3x Br, + 2 — 2Br . Su khir
) +3 +6
X . " .
Cr = Cr % 3¢ gy oxi hoa
INaCrO. +3Br, +SNaOH — 2Na.CrO, + 0NaBr + 4H.0
+7 +4 +4 +6
o KMO.  + K.SO.+H,0-MnO, +K SO, + KOH
(oxi hod) (khi)
+7 +4
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2x Mn i It = Mn . Sy khir
+4 +6
3x S 5 S

"rc . ,
=% : Su oxi hoa

ZKMnO, + 3K SO, +H.O — 2Mn0, + 3K 50, + 2KOH
0 +6 +2 +4

d)Cu + H,S0,dze —— CUSO. 180, T+H.O
(khtr)  (oxi hoa)

0 +2

' ' YA
1x Cu —  Cu 2 . Sy oxi hod
+6 +4

1x 5

¥ -
== 5. gykhu

Cu+HSO, 4. —— CusO, + 80, T + H.O

0 +5 +3 +1
o Al + HNO, - AI(NO. ).+ N,OT+H.O

(khtr) (oxi hod).
+5 +1
3x 2N+ s — 2N . Sy khir
0 +3

8x Al o Al 4

“* . Sy oxi hoa

SAl-30HNO, - SAI(NO. ). +3N,0T +15H.0

+4 +7 +6 + 4
g Na.SO. + KMnO, + H.0—> NaSO. + MnO, L +KOH
(khir) (oxi hod)
+4 +6
3x 5 - S 2c : Su oxi hoa
+7 +4
2x Mn o o+ 3e

INaSO. + 2KMnO, + H.O > 3Na.SO_ + 2MnO, | +2KOH

+2 +6 +3 +3
g) FesO. K.Cr.0. + H.SO, —Fe, (SO, ). +K.SO, +Cr, (SO, ). +H,0
(kht) (oxi hoa)
+2 +3
3x 2Fe —  2Fc 2c - Sur oxi hod
+6 +3 '
Ix 2Cr A 0c = 20 g g
0FeSO, + K.Cr,0. + TH.80, — 3Fe. (SO, ) + K80, +Cr, (S0, ). + TH.O
+8/3 +5 43 +2
p Fe0. + HNO, 5 Fe(NO,) 4 NO T +H.O

(khr) (oxi hod)
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+8/3 +3
+5 +2
Ix N o+ 3o N g
3Fe.0, + 28SHNO., »9Fe(NO. ). + NO T +14H.O
0 +5 +3 +2y/x
i) Fe + HNO, s Fe(NO,) + N O +HO
(khtr)  (oxi hod)
0 +3
(5x-2y)x | Fe — Fe 4 3c : Su oxi hoa
+5 +2y/x
. ; BT T T .
3x XN (5x-2v)je — xN . Sy khir
(5x —2v)Fe + (18x —oy)HNO | — (5x = 2v)Fe(NO_ |} + 3N O +(9x-3v)H.O
+8/3 +5 +3 +2y/x
K) Fe,O, + HNO, —» Fe(NO, ) + N O +H.,O
+8/3 +3
(5x-2y)x | 3Fc - 3Fc 4 e
+5 +2y/x
1x NN - (5x—2vje — xN

i(5x = 2v)Fe, O, + (4ox —0v)HNO, —

35k -2v)Fe(NO) + N O+ (23x-3v)H.O

+2y/x +5 +3 +2
) Fe O, + HNO, -»Fe(NO,) +NOT +H.O
(khtr) (oxi hod) .

+2y/x +3
3 T T i I T TR P
X wFe —  xFe (3x—-2v)e . Sur oxi hod
) ) +5 +2
3Ix—2v)x .
BTN e N . Sy khir

3Fe O, + (12x = 2v)HNO, — 3xFe(NO, ) + (3x-2yINO T +(ox - v)H.O
+2y/x +5 +n +2
MO+ HNO, - M(NO. ) +NO+H.O

m)
(khu)  (oxi hod)
+2y/x +n
3x M xM ¢ (nx-2v)e - Sur oxi hod
+5 +2
nX—2v)x .
( ) N o+ o N - Sukhi
M O, 4 (4nx—2y)HNO, = 3xM({NO,) +(nx—2yNO T+(2nx — v)H.O
+2y/x +2 +2m/x  +4
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n) Fe O coO - FeO Co,
(oxi hod) (khtr)
2y/x +2m/n
Ix | nxFe —  2(nv-mx) — nxFe . Su khir
( ] +2 +4
ny-mxjx | , .
¢ - G e : Su oxi hoa
nFe O +inyv-mxjCO —xFe O+ inv—mx|CO,
+2-1 +5 +3 +6 +2
0) FeS, + HNO, — Fe(NO.). +HS0O,+ NOT+H.O
(khtr)  (oxi hod)
+2-1 +3 +6
Ix | FeS. — Fe 28 15 - S oxi hoa
5 +5 +2
x ul
N > N : Su khir
FeS. + SHNO, — Fe(NO. ). +2H.SO . + SNO T +2H.0
+1-2 +5 +2 +6 +2
D) Cu.S HNO, — Cu(NO,), + H.80 + NOT +H.O
(khtr)  (oxi hod)
+2-1 +2 +6
3x |CuS —» 2Cu + 8§ 10 - S oxi hoa
+5 +2
M - It —» N . ,
10x : Sll' khtr
3Cu,S+ 22HNO, — 6Cu(NO, ), + 3H,80, + IONO T +8H.O
+3-2 +5 +5 +6 -1
X) As S+ KCIO, +H.O - H AsO, + HS0, + KCI
(khtr) (oxi hod)
+3-2 +5 +6
3x | As S, —  2As - 35 28e - S oxi hoa
+5 -1
1 e — (O . ,
14x : Su khtr
3As.8, 4 [4KCIO. + 18H.O — 0H AsO, + 9H.SO, + 14KC]
-2 +7 0 +2
) H.S KMnO, + H.SO, 8L +MnSO_ +K.SO, +H.,O
(khtr)  (oxi hod)
-2 0
Sx 5 = O -+ : Su oxi hoa
+7 +2
2x Mn 5c—=  Mn . Sy khir

SH.,S + 2KMnO, + 3H.SO, — 384 +2MnS0, + K.SO. + SH.O
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+7 +3 +5
a) MnO, + NO, + H — NO, +Mn™~ +H.O

) MnO, +8H +5¢ - Mn~" + 4H.0O
X = 2

5 NO. + H.O —» NO, + 2H" + 2¢
X - -

2MnO, +3NO, +6H" —3NO, +2Mn"" +3H.0
= Phuong trinh phan tu:
ZKMnO, + 5NaNO |, + 3H S0, — 5NaNO, +2MnS0, + K .50, +3H.0
-3 0 +6 -2
b) Cr,0,+0, +0OH —CrO; + H.O

2 Cr.O, + 100H —2Cr0. +5H.O 4 6e
X - 4 -

2y |O: F 2H. O de - 40H

2010, + 80H +30, »4CrO° +4H .0
= Phuong trinh phan tu:
2010, + 8NaOH + 30, — 4Na .Cr0, +4H .0
-2 +6
0 FeO+Cr.0: +H —Fe" +Cr” +H,O

6 FeO+2H —Fe" +H.O+ e
X -

Cr,0. +14H" + 6e = 2Cr" + TH.O

1x

0FeO + Cr,02 +20H" — 2Cr" + 6Fe” + 13H,0

= Phuong trinh phan tu:

6FcO + K.CrO. + 13H.8SO, — 3Fe. (SO, )+ Cr, (SO, ) + K.SO, + 13H.0
+3 0 +6 -2
g €10 10, +OH - Cr0} +H,0

4 CrO, +40H — CrO; +2H.0 + 3¢
X - -

A | O 2LO+ d4e - 40H

4010, + 30, +40H - 4Cr0° +2H.0
= Phuong trinh phan tu:
ANaCrO, + 30, +4NaOH - 4Na . CrO, + 2H.O
+3 0 +6 -1
o) CriOH), + Br, + OH — CrO; + Br + H,O

) CriOH), +50H —Cr0; +4H.0+ 3¢
X -

~ | Br.+2e = 2Br
IJA -

2Cr(OH), + 3Br, + I00H — 2CrO° + 6Br +8H.,0
= Phuong trinh phan tu:
2Cr{OH), + 3Br, + I0NaOH — 2Na . CrO_ + 6NaBr + 8sH.O

[ CrOT +1 +H 5 Cri 4L+ HO
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1 Cr.O: +14H" +be— 2Cr™" + TH.O
X - -

27 — f, 2e

3x
['t':().: pol 4 14H — 20T +31,+ 7H.O

= Phuong trinh phan tu:

K.Cr.O. +0KI+7H.S0, - Cr, (SO, ) +4K SO, +3[, + TH.O
9) CuS+H +NO, - Cu” +8S0; +NO, T+H.0O

1x | CuS+4H,0 - Cu™ + 807 +8H" + Se
NO, + 2H' + le—> NO, + H,O

8x

CuS+8H" +8NO, —» Cu™ +80] +8NO, T +4H.0

= Phuong trinh phan tu:

CuS +8HNO, 4z — CuSO, + 8NO, T+4H.0

Néu acid du thi c6 thé c6 phwong trinh phan tir: dic
CuS+10HNO, o — Cu(NO, ), + H.SO, +8NO, T +4H.0

dac
) FeS. +H'+NO, >Fe™" +507 +NOT+H.0

1x FeS, + 8H.O —»Fe™ + 2807 +10H" +15¢

sy | NO, +4H" + 3¢ —» NO+ ZH.0
X -

FeS, + SNO, +4H" —Fe™ + 280 FSNO T 12H .0

= Phuong trinh phén tu:
FeS, + SHNO, — Fe(NO ) +2H SO, + SNO T +2H.0O
K) MnO, +Fe*" +H" - Mn~ + Fe"" + HO

1x | MnO. + 8H™ + 5¢ - Mn™ + 4H,0

SX
MnO, + 5F¢” +8H" — Mn® + 5F¢” + 4H.0

Feo - Fe' +le

= Phuong trinh phan tu:
2KMnO, + 10FeS0, +8H S0, — 5Fe (SO, ) +2MnS0, + K .50, +5H.O
3.a)

0 45 “ 0
Al+HNO, - AI(NO. ). + N, +H.O

Al = Al 4 3e

2N ¥ +10e —» N

10x

3x
10A]l+ 30HNO, — ]ﬂ_—".J[:ND.\}_‘ + 3N, + 18H,0

b)

-2 +7 0 +2

H.8 + KMnO, +H.80, »8 1 +MnSO, +K.S0, +H.0O

ox | M7+ 5e - Mn®

518" —>8"+2¢

SH.S + 2KMnO. + 3H.80, — 381 +2MnS0O. + K.SO_ + SH.O
c)
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0 +5 +3 +2y/x
Fe+ HNO, - Fe(NO, ) + N O +H.O

(5x — 2y)x Fe' - Fe' +3c
3% INT 4 (Sx=2v)e— xN

(Sx—2v1Fe + (18x— 00 HNO, — (Sx=21)Fe(NO,) + 3N, 0+ (9x—31)H .0

d)
) +6 3
FeSO, + K.Cr0. + H.SO. - Fe. (SO.) +Cr, (SO, ) + K80, +H.O
3x | 2Fe™ = 2Fe " 4 2¢
1x [ 2Cr" +23¢ »2Cr~
6FeSO, + K.Cr.0. + TH.SO, — 3Fe. (SO, )+ Cr. (SO, ). + K.8O, + TH.O
4

a) Cac phuong trinh phan tng
2Fe+ 0, — 2FeO
3Fe+ 20, - Fe, 0,
4Fec + 30, - 2Fec. 0,
« At HNO, :
Fe+ 4HNO, — Fe(NO, ). + NO T 42H .0
3FeO + I0HNO, — 3Fe(NO. ) + NO T +5H.0
3Fe,0, + 28HNO, - 9Fe(NO,) + NOT +14H.0
Fe.0r, + 0HNO, — 2Fe(NO. | + 3H.O

I2-m L4

m, =12-m=n, = = My = S =0, 1mol
b) 32 24,79
Fe - Fe'' 43¢ 0. +4c 20"
m 3m 12—m 12—m
56 N 56 32 5 8
I.‘II..:. . _}r_?_:., I.\II:
3.0.1 0.1
2 T
= "_ﬂ= eom, 300 = m=10.05 gam
S0 o
7.0
m, =—-=25gam:m, =0-258=32cam < m, =4 32gam
o 5T “ “

=Y gdm Cu (chua phan mg) va Fe con va dung dich muéi iron 1a

= Mre phén tmg =2.,8 - (4,32 - 3,2) = 1,68 gam
1o

= 0,03maol

= e phantng 30
3Fe+ SHNO, — 3Fe| NO, ), aNOT +4H.0

0,03 > 0,03
=0,03.180= 5 4gam

= Mmuéi
5.
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2) Dit n,,=xmokn, =wvmol
|+ r=0472 | v =0,432 mol
"
v+ 30y =21072 =
Ta ¢6 he: [460+300=210727 | = 0,04 mol
FeS, » Fe™ +28" +15¢ N 43— NP
a - 2a — 15a 3.0,04 « 0,04
MS M7 487+ 8e N“+e— N*
a - a — 8a 0,432 « 0,432

= 50+ 8a=3.0,04+ 0,432 = a=0,024mol
= [20.0,024 + (M + 32).0.024 = 5,208 = M =05(Zn)

n. . =3a=0,072mol
b) "

Ba® +S0O. — Baso, |
0.072 —0.072
—m,=0,072233 =106,770gam
6. a) Cac phuong trinh phan Gng:
Mn®' +20H — Mn(OH). |
OMn{OH), + O, — 2MnO(OH), L

(1)
MnO{OH), +4H + Mn™" — 2Mn 3H.O 2)
M 42 I
2Mn Il —2NMn [ 3)
e e Tl
[[ +25.0, —»5.,0, +3] (4)
b)
(LH2H3H4) = n, :]—[L_I v, == =—1_
1 1 1 A _1 240
0,50.9.800. 10 )
=] a : =0,0237mmol
4
0.0257.32
—“zrn;i}img 1

Ham lugng (mg /1) cua oxygen tan trong nudc: 0.1

7. a) Khi nhtng tdm Zinc vao dung dich mubi Fe (II):

Zn+ Fe*" = Zn* + Fe (1)
vi My = Sogam/mol < M, =05gam/mol ) i 1rong thm kém gism di. Khi nhing tim zine vio
dung dich mudi thr hai X**
Zn+ X7 5 Zn + X ©)

Vi: Mz, < Mx nén khéi lugng tm zinc ting 1én.

b) Goi x 1a s6 mol Zn di phan tng, theo (1) ta c6:
(10 - 65x) + 56x = 9,55 => x= 0,05 mol

Vi lugng Zn tham gia phan tng ¢ 2 truong hgp la nhu nhau, theo (2) ta co:
(10 - 65.0,05) + Mx.0,05 =17,1 = Mx =207.
Vay X** 1a Pb*", X 1a Pb

8.

a) Goi x 1a s6 mol Fe,Os va y 1a s6 mol Fe c6 trong 7,180 g iron cuc.
Fe.0, +3H.SO, »Fe, (SO,) +3H.0
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X - X
Fe. (SO, ). + Fe — 3FeS0,
X — X — 3
Fe+H.8O, »FeSO, +H. T

yx) - X
S6 mol FeSO, c6 trong 25 ml dung dich thu duogc 1a

232x+y)  2x+y

— = — ol

200 20

10FeS0O, + 2KMnO, + 8H,80, — 5F¢, (S0, ), + 2MnS0, + K.S0, + SH.O
2x+y x4y

.

20 100
2x+v  12,5.0,096
=00 = — = =2x+v=0,12
o 100 1000 ' (1)

Mat khac: 160x + 56y = 7,2 (2)
Gidi hé (1)(2) ta duoc:
|x=0.01mol

]_ v="0,10 mol

Ham luong iron tinh khiét 1a
50.0,1.100%

= ! fOA

7.20

b) Néu tap chat 1a FeO thi

7.2-5,60 1
n,. K6 =————=—mol

/2 45

FeO+ H.8O, — FeSO, +H.0
1 1
45 45
Fe+H.SO, »>FeSO, +H, T
0,1 - 0,1
=Xn,., =014 ]—_=:“"_‘ mol

o 45 45

S6 mol FeSO, ¢o tronng 25 ml dung dich thu dugc 1a

2555 0275

= — mol
a00.45 45
10FeSO, + 2KMnO, + 8H,SO, — 5Fe. (SO.) + 2MnS0. + K.SO, + 8H.0
0,275 053
—
45 430
Sy o 0,55 11 I

450.0.096  Sod !
9. Goi X, y, z 1an luot 1a s6 mol Mg, Zn va Al c¢6 trong 7,5 gam hdn hop A. Ta co:
24x + 65y +277 =175 (1)
- Phuong trinh hoa tan:
3M + 4nHNO, — 3M(NO,) +nNO T +2nH,0 @)

€)
V&i Mg:n=2, Zn: n=2, Al: n =3 (c6 thé viét timg phan mg riéng biét)

SM 4+ T0nHNO, — 8M{ NO. ) []H:i:}T #3nH. O
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- Tinh tong s6 mol hdn hop khi D:
Néu dua toan bd binh khi (chtra hdn hop NO va N,O) vé 0°C thi & V = const, ta co:

A_F P = B _LICTHA0 o
T T T (273+27,3)
= =f-r =1-023=077 atm
—n, = PV _ 07732 _ 0.1 1mol
RT,  0,082.273
Goi a, b 1an luot 1a s6 mol NO va N20. Ta ¢ hé:
|':.' Fh=0,11 N [:.l:ﬂ.ﬂ.‘\:nm]
[30a +44h=3,72 | h=0.03mol
Mg > Mg +2e N 43¢ N™
X - 2x 0,24 < 0,08
Zn— Zn" + 2e 2N +8e— 2N
y - 2y 0,24 < 0,06
Al 5 AlY +3e
V4 - 3z
=2r+2r+3z=0,48 )

- Khi cho 7,5 gam A vao dung dich KOH du thi Mg khong phéan tGng.
Zn+ 2KOH+ 2H,0 —» K, [Zn(OH), ]+ H, T

y - y
2
Al KOH +3H.0 - K[AOH) ]+ =H, T

z - 1,5z
= Do giam khéi lugng dung dich:
(65 -2)y+(27-1,5)z=5,82 (5)

= 0,06 mol

‘ v=0.06 mol

Giai hé (1)(4)(5) ta duge; -~ 0% Mol

Thanh phan khdi luong ciia mdi kim loai trong A:

24.0.0
vorte = 2000 10004~ 19,27
Lo
50,10 _
n-;:-..-'{n'i' = 02 — 0 '][]ﬂ'1c3= _"'j.ﬂn-::-

= %Al =100% —(19,2+352)% =28,8%
10. M = 23,5.2=47 gam /mol = Mxo = 30 gam/mol < 47 < Mp
= D1a SO, (M =64)

b4+ 30 — 47
vi 2 " nén Mo =N, =0.2mol
Al AP 1 3 4H" +NO, + 3¢ -»NO +2H.,0
X—> % 3x 0.2 < 0,6 < 0,2
Cu—Cu +2e 2H +807 +2e —80, +H.0
y >y —> 2y 0,4 «— 0,4 < 0,2
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[3x+2y=1 | x=0,2mol

= 4
A | 2T bdr =152 v =0, 2mnol
Ta c6 hé: l : | N

Khéi lwong mdi kim loai trong hdn hop ban dau 1a

m, =27.0,2=54gam

m,  =04.0.2 =12 zam

n n
. Do . n, 0- A A . \ ) 1s £
Vi % phanung= "% =0,2 mol= % ban dau nén muoi tao thanh chi la muoi sulfate..

m.,, . P,
Mpsi = o0 7 =342.0,1 +160. 0,2 = 66,2 gam

11. Phan hdn hop tan = 0,25a gam < 0,3a gam nén Fe con du va Cu chua phan tng

Cécphan tng: ¢ 1 HHNO. = Fe(NO.), NO T 2H.0

Fe+ 6HNO, — Fe(NO. ) +3NO, T +3H.0
Do Fe du nén con cac phan tng:
Fe+ 2Fe(NO. ). — 3Fe(NO. ),

Tt 1a trong dung dich B chi ¢c6 Fe(NOs),
Va lugng mubi = luong Fe + luong NO;

Ma sé mol VO con lai trong B = téng s6 mol NO, _ s6 mol khi
=0,69 - 0,2725=0,4175 mol
0,4175

A80= 37,575 gam
Vay luong mudi khan 2 )
* 14,0 gam + HNOs: Khi mau nau la NO, (M = 46).
M ;i = 4.9,56 = 38,24 gam/mol < 46 = Khi con lai phai 1a NO (M = 30)
Goi a, b 1an luot 1a s6 mol NO va NO,. Ta c¢6 hé:
|'3[]“ Fdnh=0,0035 24
PV 14, 784.1,1

|. g =032 mol
-
lil’ = =
. RT  0.082(273+27.3)

= 0,00 |A=0,34 mol

Goi x, y lan luot 13 s6 mol ciia X, Y ¢6 trong 14 gam hdn hop. Ta cé:
M, ML =14

(1)
N4 2e N+l N*
X -  2x 0,34 « 0,34
F—¥" +3e 0,96 < 0,32
2 %43 y=0.3440.90=1.3 2

* 14,0 gam + HCI du:
X + 2HCl — XCL + H,T (3)
Hoic: 2Y + 6HCl — 2YCL + 3H,T (4)
Bién lugn:
* Néu kim loai Y khong tan trong acid HCI

(3)=x=""=0,6 mol; mx =14 —3,2=10,8 gam

10,5 .
L= =18gam/ mol

0.6 (loai !)
* Vay kim loai X khong tan trong acid HCI

=M
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,1
v==—n, =04molm, =14-32=1028gam

@=" 3
10,5 - i
= M, =——=2Tgam/ mol = ¥ la A/
0,4
- 32 .
(2} = x=0,05mol= M = _=tdgam 'mol= X 1aC
o003 N

Phén tram khéi lvong mdi kim loai trong hdn hop ban dau Ia
27.0,4.100%,

Cedl="""" " =7714%
14
YeCu =100% =77, 14% = 22,50%
W =035.0,007=0,25340molin,. o =0.3.0,2 =0, 06mol
13.2) H,50,

Dit s6 mol X(NOs), va X ban dau la a va b.
2X(NO, ), »2X0+4NOo, T+, T

a — a —> 2a —>0,5
IX 40, - 2X0
a—05a—a

(do phan trng v&1 HNO; ¢6 khi NO nén X con du = (b - a) mol)
San pham thu duoc chira 2a mol XO va X (b — a) mol
« Phan 1 + HNO3:

X0 + 2HNO;3; — X(NOs), + H,O

a — 2a

3X+ 8HNO, - 3X(NO, ), + 2NOT +4H.0

- 4
0.5(h—a)— ;[."]— i)

4 -
=N, =2a- ;r_h—u]zt‘.l.j:w_?-lh —=a+2bh=0738

« Phan 2 + H,SO, lodng:
XO + HzSO4 — XSO4 + HzO
a— a

X+HSO, XS0, +H. T , <«
: > (n€u co)

Bién lugn:

* Néu X dung trude hydrogen trong diy dién hoa thi
(2)(3) = a+0,5(b-a)=0,06 haya+b=0,12 (4).
Giai h¢ (1)(4)=a=- 0,14 mol <0 (loai)

2

* Vay X dung sau hydrogen trong day di¢n hoa va khong tac dung véi H,SO, loang.

2)= Mso, =4 = 0,06 mol. Két hop (1) =>b = 0,16 mol
= 006N + 1241+ 0.16M = 21532 = M =04{Cu)
Phan trim khdi lwong mdi chét trong A 1a

01604, 100%

ol = ——— =47 538%
21,52

YalCu [ MO, } = |00% —47 55% =52,42%

n., =2a=0/12mol

b)
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P nRT 0,12.0,082-(273+ 54,0)

= = 3 = [.074atm
14.
2) Mg + 2HCl - MgCl, +H, T
X — X
2AL+ 0HC] — 2AICLL +3H, T
y - 1,5y
|24+ 27r=2,52 | x=0,00 mol

vl 8= 5 D= .
Ta 6 hé: I‘.u IL5y=0.12 [.1 0,04 mol

Dit sb oxi hoa cua sulfur trong san pham 13 x ta co:
Mg —Mg™ +2e S"4{o-xle— S
0,06 — 0,12 (6-x).0,03 < 0,03
Al = A + 3e
0,04 — 0,12
= 0,12+ 0,12 =0,03(6-x) = x = -2 (H.S)
Al-3e — Al’"

Mg —2¢ —Mg™

b)
N" +(5-vle > N
Twong ty: (5 - y).0,03 =0,24 = x = - 3 (NH;)
NH; + HNO; — NH,NO;
= San pham 1a NH,NO;
Mg+ I0HNO, —>4Mg(NO, ), + NH.NO, +3H.0

0,06 — 0,15
SAL+ 30HNO, —» 8AI(NO. ) +3NH,NO, + 9H.0

0,04 — 0,15
= Xn,., =015+0,15=03mol

0,363,100

= 1\;|I|'|l N BN _—: ]5[-][]-[]
S 10,5.1,2
15. a)
Mg + 0, = 2MgO
Chat ran thu duoc gom: Mg va MgO
3130
‘ ny, =———=0.14mol
» Phén 1+ HCI: 22,4
Mg + 2HCl > MgCl, +H, T
0,14 « 0,14 < 0,14
MgO + 2HCl — MgCl, + H.O

X — X
=m_ ., =95014 4+ x)=14.25 = x=0,01mol
= ﬂ—ﬂ_] 100%s = 0,07
% Mg bi oxi hoa 0.13
0,445
n, = :4 =0,02mol
b) « Phin 2 + HNO3: 22.4
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Mg + HNO, - Mg(NO. ), + X +H.O
MgO + 2HNO, — Mg (NO, ), +2H.0
Theo dinh luat bao toan nguyén tb:

0w, =0y

c=005mol=m, .~ =[48015=22 2gam < 23gam
= C6 muoi NH4NO;, tao thanh

= Chit ran B 1a Mg(NOs), va NH,NO;

I3 -1 72

=0, ., =——=0,0Imol
- al
Mg —Mg™ +2¢ XN+ (5x—2vje - N O,
0,14 — 0,28 (5x-2y)0,02 < 0,02
N™ +8— N
0,08 « 0,01
= 0,28 =({5r=29)0,02 40,08 = 5r=2y =10 = v =2vay=10
16.
Goix,y, zla s6 mol Mg, Fe, Cu trong hdn hop, ta co :
24x + 56y + 64z= 123,52 = 3x + 7y + 82=2,94 (D)
Khi duy nhét hoi ning hon khong khi 1a NO
Mg -»>Mg™ +2¢ 4H" + NO, +3¢ -»NO +H.,0O
X — X —2x (0,68 +0,44) — 0,84
Fe »Fe™ +2¢
y —y—2
Cu—Cu +2¢
z —z — 2z
= 2x+r+2)=084 = x+p+2=0,42
) _1 } —1' _1 —1' (2)
Dung dich A chia: Mg (NO. ) Fe(NO. ), va Cu(NO, ),
La

e 2+ dungdich NaOH du:
Mg (NO. ), + 2NaOH —Mg(OH}. 4 +2NaNO.

0,5x — 0,5x
Fe(NO, ), + 2NaOH — Fe(OH), + +2NaNO,
0,5y — 0,5y
Cu(NO, ), + 2NaOH — Cu(OH). ¥ +2NaNO
0,52z — 0,52z
Nung két tia:

t
0,5x — 0,5x

4Fe(OH). + O, —2Fe.0. +4H.0
055}’ g 0,25y

Cu(OH), »Cu0 + H.O

0,5z — 0,5z
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—m, =40.0.5x% + 100.0, 25y + 800,57 =[50
=+ 2v+ 22=0/78 3)

v =006 mol

‘_1': 0,12 mol

-—0 7

Giai hé (1) (2) va (3) ta dugc: “~ 0,24 mol

Phan tram khéi lugng ctia moi kim loai trong hon hop ban dau 1a
24.0,06.100%,

Cenpg=" — =i 12%
- 23,52

S30.0,12.100%
r=E————=

13 57

oo T

TeCu =100% —(0,12 4 EH._:".-"]HQZ 0331

N, .. =0.003mokn, =]—=ﬂ.[]]nml
17. a) 100
CO, +Ca(OH), — CaCO, + +H.O
0,01 <« 0,01 « 0,01
2C0, + Ca(OH), - Ca(HCO, ),
0,01 « 0,005
CO f_'ut')-—;f_'u PO,
0,02 < 0,02 « 0,02

- E— 0,02 =0, 06mol

= nL'LlU Cbn hf]

Chét ran thu duoc gdm Cu va CuO

Do, pan ddu = 0,32.0,5 = 0,16 mol 1 "% = 0,16 mol

CuO+2H" - Cu*" + H,O

0.06 —0.12

3Cu+8H' +2NO, — 3Cu™ + 2NO T +4H.0O

0,015<-0,04—0,01— 0,015 — 0,01

=V, =0.01.24.79 = 0.24791it ™00 eon = 0,16 - 0,01 = 0,15 mol:

3,04
3

Khi thém tiép mol HCI vao, trong moi truong acidt thi NO; , lai tiép tuc oxi hoa Cu.
3Cu+8H 4+ 2NO, — 3Cu™ + 2NO T +4H.0O
0,04 0,01 0,01
0,005— 3 — 3 —0,005— 3
Lo Doorz24ve 02479 0,01 0«
=V, = = n =——mol:
3 3000, Ncon=0,15- 3 3
04 0,04
- = lmol
2 3

Mwcon= 3 3
Khi thém tiép 1 mol Mg vao thi:
SMg + 12H' + 2NO, —» 5Mg® + N, T +6H,0

L1 0,44 0,22

308« 3 — 3
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L1
Mecon=1- 3 = 3 mol; " con=1-0,88=0,12 mol
Do Cu?* ¢6 tinh oxi hod manh hon H* nén Cu" bi khir truée
Mg + Cu™ = Mg™ +Cu
0,08<-0,08 — 0,08
1,9 1,66
Mz eon= 3 - 0,08= 3 mol
Mg +2H > Mg™ +H, T
0,06<-0,12 — 0,06

(0,22

= V. =| 250,00 [-24.79 =
L3 )

9910
3

lit

5 1 h
]'i_m_ 0.06 = %mul

b) Chat rin X chua: 0,08 mol Cu (ing véi 5,12 gam)
Mg (ing véi 11,84 gam)
= mx=5,12+11,84=16,96 gam
Phan tram khdi lwong ctia cac chét trong X:
. 3 12.100%
oy = —— =30.158%
16,90

n:.\?"-"'[g = 100% - 30, 15% = 069 82%

18. Phuong trinh ho4 hoc cua céc phan ung da xdy ra:
DAL+ 6HC— 2AIC] + 3H, T

(1)
Fe+ 2HCl —FeCl, +H, T @)
2A143CuSO, — AL (SO, ) +3Cud 3)
Fe + CuSO, — FeSO, +Cu @)

Chét ran thu duoc 1a Cu

M ;= 32.1,271 = 40,672 gam/mol = Hon hop khi 1a NO va NO, (chu ¥ 14 trong cac san pham chira N tao
ra khi tac dung véi HNOs ngoai mubi, Cu chi tao NO va NO,)
Cu+4HNO, — Cu(NO, ), +2NO, T +2H .0 5)

3Cu+ SHNO, — 3Cu(NO, ), + 2NOT +4H.0 ©)
Goi a, b 1an luot 1a s6 mol NO va NO,. Ta ¢6 hé:

|' a+h=12 Jr.‘ = 0,4 mol

[30a + 40h=40,072.1,27 {5 =08 mol

3
t—n,,, = lmol
~ 1

(3H0}=n, =—-n
S

Goix, vy, z 1an luot 12 s6 mol Al Fe va Cu c6 trong 17,4 gam hon hop. Ta co:
27x+ 56y +64z=17.4 (7)

@)= ME=15x+y=04 )
(3)(4) = nc, sinh ra = 1,504 + nge = 2(1,5x +y) mol
=Tn, =2(L5x+y)+2z=1

| ©)
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[x =0, 2mol
v =0.lmaol
z=0.1maof

Giai hé (7)(8)(9) ta duogc:
Khéi lwong ctia mdi kim loai trong 17,4 gam hdn hop ban dau 1a
m., =54dgam:m, =50 gamvam, =0.dgam

19. Goi oxide kim loai phai tim 1a MO va a 13 s6 mol CuO = nyo = 2a mol. Vi hydrogen chi khtr duoc
nhitng oxide kim loai dirng sau nhom trong day dién hdéa nén co6 2 kha nang xay ra:
* Truong hop 1: M ding sau aluminium trong day di¢n hoa

CuD+H, — Cu+H,0
a — a

MO +H, —M+HO

2a  — 2a
3Cu + SHNO, — 3Cu(NO, ), + 2NO T +4H.0
16a
a — 3
=Ny, = \% - ](%= 0.00.2,5 = a=0,01575mol

= BO001IST5+ (M +10).2.0,01875=3,0 = M=40{Ca)

Trudng hop nay loai vi Ca dung trude Ai trong diy thé hién hoa.
* Truong hop 2: M dung trude aluminium trong day dién hoa
CuO+H, »Cu+H,0O

a — a

3Cu+ SHNO, — 3Cu(NO, ). + 2NO T +4H,0
8a 2a

a > 3 3

MO + 2HNO, - M(NO, ). +2H.0

2a — 4a

=y, = 40 =0,002.5 = a = 0,0225mol

= 80.0,0225+ (M +10).2.0,0225=3,0 = M= 24{ Mg}

¥,
=t 0,003mo] =V =0.33n
2

= n R
lit
=n,, = 2—H: 0,015mol =V =0,330
3 ' lit ‘
Phian III: HE THONG BAI TAP TU CAC PE THI HSG CHINH THUC CUA
TINH, OLYMIPIC,...

Dang 1: Ly thuyét
Cau 1: 1) Can bang cac phuong trinh phan tmg sau theo phuwong phap thing bang electron.

a) Ml’lOz + HCI BEm— Ml’lClz + Clz + HzO
b) FeO + HNO3 —> NO + Fe(N03)3 + H,O

¢) Cu + H,S0; @ — > CuSO, + SO, + H,O
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d) FeS, + H,SO, (@ ‘{__> FGQ(SO4)3 + SO, + H,O
2) Néu hién tuong va viét phuong trinh phan ng xay ra trong cac thi nghiém sau:
a. Syc tir tir khi sulfur dioxide dén du vao cdc chira dung dich KMnO..
b. Dan khi hydrogen sulfide vao dung dich nuéc chlorine, sau d6 nho vao dung dich sau phan ting

vai giot dung dich mudi BaCl,,

c. Dén khi ozone vao dung dich KI (c6 san vai giot phenolphtalein).
d. Dan khi hydrogen sulfide vao dung dich mubi CuCl, (mau xanh).

Huéng din gidi:

la

Ix [Mn™+2e — Mn"
2x 2CI" — Cl, + 2e.
MnQO, + 4HCI — MnCl, + Cl, + 2H,0

1b

3x |Fe™” — Fe® +e

Ix! N®+3e — N7

3FeO + 10HNO; — NO + 3Fe(NOs); + 5H,0

1lc

Ix |S®4+2e —>S™

Ix 'Cu® — Cu*?+2e

Cu + 2H,804 ge——> CuSO; + SO, + 2H,0

1d

2 | FeS, — Fe™+28™ +1le
11| S0+2¢ —
2FeS, +11S™® —= 2Fe™ + 15S™

S+4

2F682 + 14 HzSO4(d) f—) FCQ(SO4)3 + 15S02 + 14H20

e T ¢ T o ieer o ar
Phuong trinh: 550, +2KMnO +2H .0 — K. 50 +2MnS0, +2H. 50,

- Mau tim cua dung dich nhat dan, cuo6i cung mat mau hoan toan.

H.S+4C1,+4H,0 —> SHCI+H S0,
Phuong trinh: BaCl,+H.SO, — BaS0, L +2HCI
- Nude Cl, nhat mau, c6 két tua tréng xuét hién.

Phuong trinh: O; + H,O + 2KI = O, + 2KOH + L.
- Dung dich chuyén sang mau hong.

2d

Phuong trinh: H.S+CuCl, — 2HC+ Cus |

- Mau xanh ctia dung dich nhat dan va dung dich c6 két tia mau den xuét hién.

Cau 2: Hoan thanh va can béng cac phan rng hoa hoc sau theo phuong phap thang b?mg electron:
a.Mg + HNO; ——— Mg(NO;), +N,O+N, + NH,NO; + H,O (biét ti 1¢ mol

cua NzO . Nz . NH4NO3 lfl 1:2: 1)

b. Mz(CO3)n + HNO3 dic, nong ———> M(NO3)m + NOz + COz + Hzo

c. CuFeSy+ 0O, — Cu,0O + Fe;04 + SO27

Hwéng din giai:

a) Mg + HNO3 e Mg(NO3)2 +N20+N2 + NH4NO3 +H20
(biét ti 16 mol cuia N,O : N, : NH,NO; 1a 1: 2 : 1)
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2+

18 Mg —— Mg +2e

1 7N*" +36e ——> N +2NO0 + N3
18Mg + 44HNO; —— 18Mg(NOs) + N,O + 2N, + NH4sNOs; + 20H,O
b) Mz(CO3)n + HNO; dic, nong —————> M(NO3)m + NO, + CO>+ H,O

+n +m
I 2M"_____ 5 om + 2(m-n) e
+5 +4
2m-n) N +le — N

M,(CO3), + (4m-2n)HNOs3 gzc, none ———> 2M(NO3)m + 2(m-n)NO; + nCO,+(2m-n)H,O
c¢) CuFeSy+ 0, ——— Cu,0 + Fe;04 + SO,1 3Cu+2 + 3¢
— > 3Cu+1
3x S-4/x —— 3xS+4 + 12(x+1)e
3Fe+2 ——— 3Fe+8/3+ 2e

3 CuFeSy —— 3Cu™'+ 3Fe™™*+ 3xS™ + (12x+11)e | 4
0, +4e —— 207 (12x+11)
12 CuFeSi + (11+12x) O, = 6Cu,0 + 4Fe;04 + 12xS0;

Cau 3:
1. Can bang cac phan tung sau bang phuong phap thing bang electron:

a. Fe,O, + HSO; — 7 Fex(SOs); + SO, + H,O

b. FeS, + HySOs ~ 7 Fey(S04); + SO, + H,O

c. Al+ HNO; — > AI(NOs); + NO + N,O + H,O (ti 1é mol NO va N,O twong tng 1a 3:1)
d. Na,SO; + KMnO, + NaHSO, ~— Na,SO, + MnSO, + K,SO, + H,O

Huéng din gidi:

a. Fe,0, + H,S0; —— Fex(SO4); + SO, + Hy0

i 2xFe * ——2xFe” + (6x — 4v)e
X . )

e

(B3x—-2y)x S+6 + 2¢ S+4

o

t

2FexOy + (6X-2Y)H2804 — XFez(SO4)3 + (3x-2y)SOz + (6X-2y)H20

b. FeS, + H,SO; — Fey(SOu): + SO, + H0
1x| 2FeS, ™ 2Fe™ +4S*™ +22¢

11x 'S +2¢ ~ §*

2F682 + 14HQSO4 FGQ(SO4)3 + 15802 + 14H20
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3x 5N +17¢ 3N+ 2N*!

17A1+ 66HNO; — 17AI(NOs); + 9NO + 3N,O + 33H,0

d. Na,SO; + KMnO4 + NaHSO., _f__% Na,SO, + MnSO, + K,SO, + H,O

Sx |87 —— 8" + 2¢

2XMn " +5e——Mn-

5Na,SO; + 2KMnO, + aNaHSO, _'t__> bNa,SO. + 2MnSO, + K,SO,4 + cH,O

— R 510 + a = 2b

_ MR s s a=b+ 24 l—sa=0:b=28:¢c=3
‘ BT s = 2c

5Na,SO; + 2KMnO,4 + 6NaHSO, ‘I__} 8Na,SO, + 2MnSO, + K»,SO,4 + 3H,0

Cau 4:
1.Diéu khing dinh sau day co dung khong? “ Mot chét c6 tinh oxi hoa gip mot chat co tinh khir nhat
thiét phai xay ra phan ung oxi hoa — khi”. Giai thich.
2. Hoan thanh cac phuong trinh phan ting sau day dudi dang phan tir va dang ion:
o MnO, + C,H.0, + H" —»Mn™ +CO, T +...
b, Fe 0, +H 4 SOT 80, T
Hudéng dan giai:
1. Biéu khang dinh trén khong phai lac nao ciing dung.
+ Mubn c6 phan ung xdy ra giita 1 chit oxi hoa A va 1 chat khir B thi chit khir tao thanh phai yéu hon B va
chat oxi hoa sinh ra phai yéu hon A
VD: Cu+2Ag" = Cu®" +2Ag
Trong do:
- Chit oxi héa Cu*" yéu hon chat oxi hoa ban dau 1a Ag"
- Chat khir sinh ra 1a Ag yéu hon chat khir ban déu 1a Cu
+ Ngugc lai, phan tmg khong xdy ra khi:

2Ag + Cu* > X Cu + 2Ag"
Chéat khir yéu chat oxi hoa yéu chat khir manh chat oxi hoa manh
+ Ngoai ra phan g oxi hdéa — khur con phu thudc néng do, nhiét do, chét xuc tac,...

2.
g MnO_ + CH.O + H —Mn™ 4 CO, T +...

x24 | MnsSe=Mn (MnO,. 44 o ih6a)

x5 0C-04e=0C ( CeH,,04: chat khi)

24MnO, +5C,H,,0, + T2H" —24Mn" +30C0, +66H.0
Phuong trinh dudi dang phan tu:
24KM1’104 + C6H1206 + 36 HzSO4 d 24 MHSO4 + 30 C02 + 66 HzO + 12 KzSO4

b Fe, O +S0O. +H —S0. T .

x Fe—(=2v+3x)e— xFe

x2 (Fe,O,: chét khtr)
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x(3x-2y) St+2e—> S (SO? : chit oxi hoa)

= 2Fe, O, + (3x - 2y)SO. +[12x—4v]H" —2x Fe (3x—2v)SO, +(ox—2v)H.O

= Dang phan tu:

2Fe Oy + (6x — 2y)H2SO4 = x Fey(S04); + (3x — 2y)SO; + (6x — 2y) H,O

Ciu 5: Can bang cac phan ung oxi hod - khir sau theo phuong phap can bang ion-electron:
a) KMHO4 + FGSQ + HzSO4—) Fez(SO4)3 + K2S04 + MHSO4 + HzO

b) M + HNO3—) Mm03)n + NxOy + HzO
Huéng din gidi:

a) 6KMHO4 + 2F682 + 8stO4 = Fez(SO4)3 + 3Kst4 + 6MHSO4 + 8H20
-
FeS, + 8H,0 -15¢ — Fe*" +2S o + 16H"

0

1x

4 4+ 8H" + Se — Mn*" + 4H,0 (0,5d)
— z_
FeS, +3Mn 04+ 81— Fe* + 28 04
b) M +HNOs—> M(NO), + N,O, + H:O.

(5x-2y) ] M-ne > M"™ (0,5@)

3 x| Mn

+ 3Mn*" + 4H,0

n NG (6x-2y)H™ + (5x-2y)e = N,Oy + (3x-y)H,O

(5x-2y)M + nxN 05 + (6x-2y)nH'— (5x-2y)M"'+ nN,Oy + (3x-y)nH,O
(5x-2y)M + (6nx-2ny)HNO; = (5x-2y)M(NO3), + nN, Oy + (3nx-ny)H,O.

Cau 6:

a.Cho biét trong moi truong axit Mn** Oxi héa duoc H,O, nguoc lai trong méi trudng base H,O, lai oxi hoa
duoc Mn*? thanh Mn** Hay viét phuong trinh phan Gng minh hoa.

b) Mot trong nhiing phan (mg xay ra & viing mé dong:
CuFeS; + Fey(SO4); + O, + H;O — CuSO, +FeSO4+H,SO,
Cén bang theo phuong phap thing bang e va nhan xét vé cac hé so?
Huéng din giai:
a) Trong moi truong aicd
MnO; + H,0, +H,S04— MnSO, + 0, T+ 2H:0
+) Trong moi truong base
H,0, +MnCl; + 2NaOH — Mn(OH), + 2NaCl
b) CuFeS; + Fe,(SO4)s+ O, + HO — CuSO4 + FeSO4 + HoSO4

1 x| 2S?>512S"+16e
x x| 2Fe™+2e — 2Fe
y xI 0%+4e — 207

2x+4y =16 =>x+2y=8 (0<x<8;0<y<4)
TD:y=1;x=6
CuFeS, + 6 Fey(SO4); + O, + 6 H,O— CuSO, + 13FeSO,4 + 6H,SO,4
y =3;x=2
CuFeS, + 2Fe, (SO4); + 30, + 2H,0 — CuSO4 + 5FeSO,4 + 2H,SO,4
C6 V6 s6 nghiém, luong H,SO, ty 18 v6i lwong H,O.
Cau 7: Can bang cac phan tmg oxi hoa khir sau :
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a. Theo phuong phéap can bang electron :
CuzS + HNO;— Cu(NO:3), + CuSO4 + NO; + HyO.
CH;-CH=CH; + KMnO, + H,0 — CH3—CH—-CH, + MnO, + KOH

|
OH OH
b. Theo phuong phap can bang ion - electron :

KQCI'207 + HzSO4 +NO —> CI‘Q(SO4)3 + HNOz + KzSO4 + Hzo
NaCrO; +Br, +NaOH — Na,CrO4 + NaBr + H,O.

Hwéng din gidi:
+2 +6
CwS -10e —» 2CU+5S | ‘

.5 4
N+le— N 10
* CUQS +12 HNO3—) CU(NO3)2 + CHSO4 +10N02 + 6H20

CiC-2e5C:iC ‘ ;
MFH-3E—>Mir'1 2

* 3CH;~CH=CH, + 2KMnO, + 4H,0 — 3CH;~CH(OH) —~CH,(OH) +2Mn0O, +2KOH.
CrO% +14H + e 2Cr* + 7H,0

NO+H,0-1e » NO, + 2H’ 6
« KCrO5+ 2H.50, + BNO — Cr(S0,); + 6BHNO, + K.,S0, + H.O
CrO, + 40H -3e — CrO; +2H.0 ‘ )
Br, + 2e — 2Br 3
« 2NaCrO, + 3Br, + 8NaOH — 2Na,CrO, + 6NaBr + 4H.0.

‘ 1

Ciu 8: B0 tlic va cin bang cac phuong trinh phan tmg sau theo phuong phap thing bang electron hoic
phuong phép ion electron :

(chd “...” ¢6 thé thém mot hodc nhiéu chét )

a. K;S;:0s +  MnSO,+ HO —  K5S04 +KMnOy4 +...
b. K:Cr,0; +  Na,SO; + H,SO, —

c. Al + NaNO; + NaOH+... —»  NH;+...

d. Zn + NaNO; + NaOH — NH; + ...

Huéng din gidi:
a. 5 82082— + 2e — 2SO42_
2 {Mn* + 4H,0-5¢ — MnOs; + 8H'

5 S0 + 2Mn** + 8H,.O0O — 10SO# +2MnOs, + 16H'
5 KzSzOg +2 MHSO4 + 8 Hzo — 4 KQSO4 +2 KMHO4 + 8stO4

b. 1 1Cr,O* + 14H + 6e — 2Cr*+7H,0
3 SO}Z_ + HO -2¢ — SO42_ + 2H

Cr,0/+ 380, + 8H' — 380/ +2Cr" + 4 H,0
KzCI'zO7 + 3 Na2803 + 4HQSO4 — CI’z(SO4)3+ 3Na2804 +K2804+4H20
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8 Al +40H - 3e —» AlO, + 2H,0
3 ‘ NO; +6H,O +8 — NH; + 90H

8 Al+ 3NO;y+50H + 2H,O0 — 8 AlO, +3 NH;
& Al+ 3 NaNO; +5NaOH+ 2 H,O — 8 NaAlO, +3 NH;

4 Zn +40H - 2¢ —» ZnOy” + 2H,0
1‘N03' +6H,O +8 — NH; + 90H

4Zn+ NO;y +70H + — 4Zn0O,” + NH;+2 H,O
4Zn+ NaNO;+ 7NaOH + — 4 Na,ZnO,+ NH;+2 H,O

Ciu 9: Hoan thanh va can bang cic phan tng sau bang phuong phép ion electron.

a. Crl; + KOH + CL,— K,CrO, + KIO, + KC1 + H,0

b. Al+ HNO; —— AI(NOs); + N,O + NO + H,O

c.P - PH; + HPO, (mbitrudng base)

d.FeC12 + H202 + HClI —> FCC13 + Hzo
Huéng din gidi:
Can bang cac phan tmg bang phuong phap ion electron:
a.Crl; + KOH + Cl,—/ K,CrO, + KIO, + KC1 + H,O
Chét khur: Crl;
Chét oxi hoa: Cl,
Moi truong: KOH

2- —
Qua trinh oxi hoa: Cr*+3I'+320H -27e¢—— CrO4 +3104+16H,0 [x2
Qua trinh khu: Ch+2e — 2CI x 27
2- _
2Cr*" + 6I' + 640H +27CL,— 2CrO4 + 6104 + 54CI" + 32H,0
Phuong trinh phén tr:
2Crl; + 64KOH + 27Cl,— 2K,CrOs + 6KIO, + 54K C1 + 32H,0
b. A1+ HNO; — AI(NO;); + N,O + NO + H,O
Chat khir: Al
Chat oxi hoa: NO 3
Moi truong: HNOs
QT oxi hoa: Al-3e — Al X (3x-8y)
QT khu: (X+2y)NO§ + (4x+10 y)H" + (3x+8y)e —xNO + yN,O + (2x+5y)H,0 x 3
(3x+8y)Al + 3(x+2y)NO 34 (12x+30y)H — (3x+8y)AP’" + 3xNO + 3yN,O + (6x+15y) H,O
Phuong trinh phéan tu:
(3x+8y)Al + (12x+30y)HNO; — (3x+8y)AI(NOs); + 3xNO + 3yN,O + (6x+15y) H,O
Hoan thanh cac phwong trinh phan tmg sau bang phuong phap thing bang ion electron:
c. 4P + 30H- + 3H,O —» PH; + 3H,PO,
d.2FeCl, + H,O, + 2HClI — 2FeCl; + 2H,O
Cau 10: Can bang cac phan tmg oxi hoa khtr sau bang phuwong phap thing bang electron:
1)FeSO, + KMnO, + H,SOs ~ Fex(SO4)s + K>SO, + MnSO, + H.0
2)Mg + HNO; = Mg(NO;), + N,O + N, + H,O  (Biét ti 1& s6 mol N,O:N»=1:2).

uigeli.xyz Trang 52



uigeli.xyz

3)FexOy + HQSO4 (diic) FGQ(SO4)3 + SOz + Hzo
Huéng din gidi:

1. 10FeSO4 +2KM1’104 +8stO4 > 5F62(804)3 +K2$O4 +2MHSO4 +8H20
5 2 >
2" Mn7+5¢ > Mn™
2. 14Mg + 34HNO; ~ 14Mg(NOs), + N,O + 2N, + 17H,0
14| Mg® = Mg¥ +2e

2Fe 2Fe™ + 2e

->

0
1 6N"+28¢~ 2N''+2N?

—_

(0]
3. 2Fex0y+(6x-2y)HQSO4(déc) t XFCz(SO4)3+(3X-2y)802 +(6X-2y)H20

1 2xFe™* 2 2xFe™ + 2(3x-2y)e
(3x-2y) S™+2e” S*
Cau 11: Hoan than cac phuong trinh hoa hoc
a) (CH3)2CHOH + KzCI’zO7 + HzSO4 —> (CH3)2CO + CI'z(SO4)3 + ...+ ...
b) C¢HsCH,OH + KMnO, — C¢HsCOOK + MnO, + ... + ...
c)

OH
+K,Cr,0, +H,S0, — HOOC- (CH,),- COOH +
Cry(SO )3+ ... ..
OH '

Di’lp an a) 3(CH3)2CHOH + KQCI'207 +4 HQSO4 —> 3(CH3)2CO + CI'z(SO4)3 + KzSO4 + 7H20

b) 3CsHsCH,OH + 4KMnO4 — 3CsHsCOOK + 4MnO, + KOH + 4H,O

OH
C[ +K,Cr,05 + 4H,S0, —> HOOC- (CH,),- COOH  +
Cry(SO,); + K580, + 5H,0
c) OH
Cau 12: Hoan thanh cac phan ung sau:
a) CuFeS; +NOy +H" — NO +...
b) CsHy; + KMnO, + H,SO4 —  C7H 006 + ...
Huwéng din giai:
a) CuFeS, +NOy +H" — NO +Cu*" + Fe* + S0 + H,O
x 3 | CuFeS, + 8H,0 — Cu*" + Fe’" +2S0,> + 16H" + 17¢
x 17 INOy +4H" + 3¢ — NO +2H,0
3CuFeS; +17NO; +20H" — 17NO +3Cu* + 3Fe* +6S0,~ + 10H,0
b) Cngz + KMI’IO4 + HzSO4 e C7H1006 + COz + KzSO4 + MIlSO4 + HzO
x 5|CsHip + 8H, O — C;H;00s + CO, + 18H" + 18e
x 18 | MnOs +5¢ +8H" — Mn*" + 4H,O
5CsHi, + 18KMnOy + 27H,SO4 — 5C7H 006 + 5CO,+ 9K,SO4 +18MnSO4 + 32H,0

Cau 13:Theo 1i thuyét cong thic cta khoang pyrite 1a FeS,. Trong thuc té mot phan ion disulfide 5, bi thay
thé boi ion sulfide S* va cong thic tong quat cta pyrite ¢ thé biéu dién 1a FeS,... Nhu vdy c6 thé coi pyrite
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nhu mot hdn hop cua FeS, va FeS. Khi xir Iy mot mau khoang véi Br, trong KOH du thi xdy ra cac phan ting
sau:
FeS, + Br, + KOH — Fe(OH); + KBr + K,SO, + H,0
FeS + Br, + KOH — Fe(OH); + KBr + K,SO4 + H,O
Sau khi loc thi chat khong tan tach khoi dung dich va:
-/ Fe(OH); dugc nung ndng va chuyén hoa hoan toan thanh Fe,O; c6 khéi lugng 0,2 gam.
-/ Cho du dung dich BaCl, vao pha 1ong duoc 1,1087 gam két tia BaSO.,
a. Xac dinh cong thure cua pyrite.
b. Can bang hai phuong trinh phan Gng trén, néu rd can bang electron.
c. Tinh lugng Br, theo gam can thiét dé oxi hoa mau khoang.
Huéng din gidi:
1,1087
ang= 2334 =47510°
0,2
g =2. 160 =25.10°
=>np. :ng=1:1,9 => Cong thic FeS, o
b. Fe* -e = Fe'*
S;* -14e > 2S™|15,* 2
Br, +2¢ 7 2Br 21*15
2 FeS, + 15Br; +38 KOH — 2 Fe(OH); + 30 KBr + 4 K,SO, + 16 H,O (1)
Fe* -e = Fe’*
S* -8¢ > S*¢ 9,*2
Br, +2¢ 7> 2Br- 21*9
2FeS + 9Br, +22KOH — 2Fe(OH); + 18 KBr + 2K,SO, + 8 H,0O (2)
c. 2-x=19=>x=0,1=>90% FeS,; 10% FeS
15
m(Br,) = 160. 0,9 . 25.10%. 2 =2.7(g)
9

my(Br,) = 160. 0,1 . 25.10°. 2 =0,18(g)
:>mBr2 = 277 + 0a18 = 2988 (g)

Dang 2: Bai tap
Cau 1: Cho m gam hdn hgp X gém Fe,O,, Fe, MgO, Mg tac dung véi dung dich HNO; du thu duoc
129,4 gam mudi va 0,3 mol hdn hop khi Y g@)m N0 va NO c¢6 khdi luong 9,56 gam. Mat khac, néu cho
m gam hdn hop X ¢ trén tdc dung vdi dung dich H,SO4 dac, nong, du thu duge 104 gam mubi va 0,7
mol khi SO, (san pham khir duy nhét). Tinh m.

Huéng din gidi:
Theo bai ra s6 mol ciia NO = 0,26 (mol); s6 mol cua N,O = 0,04 (mol)

S6 mol ctia SO, = 0,7 (mol) — Khi cho X tac dung v6i HNO; c6 tao mudi NH+ .

S6 mol NH* =0,0375 (mol) ~ > Mt nivatkimioai = 129,4 — 0,0375.80 = 126,4 (gam)
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" Mg x(mol) Mg(NO, ), x(mol)
Fe(NO.}, : vimal) —— 48 + 242v = 1204 (1)
NH NO.:0.0375(mol)

Mg ximol)

Fe:vimol) — 22

O zimol)

e MESO.x(mol)

Fe:vimol)
¢ vimol | Fe, (SO, ), :0.5v{mal}

—— 120x + 200v =104 (2}

O zimol)

— 5 0x +3y —22= 1,4 (3)

Tir (1); (2) va (3) ta c6: x=0,2; y = 0,4; z=0,1 —> m = 28,8 (gam)

Céu 2: Hon hop X gom Fe va kim loai M (hoa tri n khong d6i). Hoa tan hoan toan m gam X trong
dung dich H,SO, dic, néng, du duoc dung dich A va V lit khi SO, (san pham khtr duy nhat & dktc). Hap
thu hét lugng SO, trén bﬁng 500 ml dung dich NaOH 0,2M thu dugc dung dich chtra 5,725 gam chét tan.

- Thém vao m gam X mot luong kim loai M gip déi luong kim loai M ¢6 trong X, thu dugc hdn hop
Y. Cho Y tan hét trong dung dich HCI du thu dugc 1,736 lit khi H, (dktc).

- Thém vao m gam X mdt luong Fe bang luong Fe co trong X, thu dugc hdn hop Z. Cho Z tac dung
v6i dung dich H,SO, loang, du thu dugc dung dich B chura 5,605 gam mudbi.

1. Tinh V.

2. X4c dinh kim loai M va tinh thanh phan phan trim khdi lugng ctia hdn hop X.
Huéng din gidi:
Ta ¢6 nnaon = 0,5.0,2 = 0,1 mol
Khi SO, sinh ra tac dung vé6i dung dich NaOH c6 thé xay ra phan tng:

SO, + NaOH — NaHSO;
SOz + 2NaOH B Na2803 + HzO

=0.1{mol) _y m

- Néu chi tao mudi NaHSO; — Marssa chitrin = 10,4 (gam)

1 Je ) Z- o =005
- Néu chi tao mudi NaxS0, = "0 =00 S 63 e
Ta co: mchét rin < Mmudi min
[ NaOH : x(mol) [x+2y=0,1 |x=0.025
: s R
Chit o o | Na,SO, : vimol} |40x + 120v = 5,725 |v=0,0375
atran gom ' ' ‘
— A an,, =0, ., = 00375 —— W, = 0.84(lit)
2 | Fe:ximol)

Pit s6 mol Fe va M trong m gam X [M:y(mol) _Blel, 3x +ny = 0,075 (1)

| Fe:ximol)
S6 mol cac chit trong hdn hop Y [M:3y(mol) Bl o 3ny = 0,155 (2)
Tu (1) va(2) — x=0,01; ny = 0,045
 [Ferx(moh) [N ix(mel

[M:y(mol)y _snvorsw | ML(SO,), :0,5v(mol)

S6 mol cac chit trong hdn hop Z

13225 + (2M + 90n).0.5v= 5005 (%)
mmuéi = 5,605 (gam) — - )-0.5;
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Thay x = 0,01 va ny = 0,045 vao (*) ta dugc: M =9n = M 1a Nhom (Al); y = 0,015 (mol)
[Fe:0.01 (mol} [om,, =58,03%
“am = 41,97%

> Hn hop X gom | A170-015 (mol) |_

Cau 3:

Quang pyrite trong thuc té duogc coi 1a hdn hop FeS, va FeS. Khi xir li mot mau quing pyrite béng Br,
trong KOH du, dun nong, nguoi ta thu duogc két tia do nau X va dung dich Y. Nung X dén khoi lugng
khong ddi duoc 1,2 gam chét ran. Thém dung dich Ba(OH), du vao dung dich Y thi thu dugc 6,6405 gam
két tua tréng khong tan trong HCI (biét cac phan tng déu hoan toan).

a. Viét cac phuong trinh phan ung.
b. Tinh % khdi lugng cua FeS trong loai quang pyrite trén.
Huéng din giai:
a. 2FeS, + 15Br, + 38KOH > 2Fe(OH); + 4K,S04 + 30KBr + 16H,O
2FeS + 9Br, + 22KOH 4> 2Fe(OH); + 2K,S04 + 18KBr + 8H,0

2Fe(OH); —> Fe,0; + 3H,0
Ba(OH), + K,SO; — BaSO0, + 2KOH
b. nge=2nr205=2 (1,2/160)= 0,015 mol.
Ns=Ngasos= 6,6405/233=0,0285 mol
Goi sb mol FeS; 1 a, s6 mol FeS 1a b ta ¢6 hé
la+h=0,015 Ja=0,0135
|2a+ b=0,0285 ~b=0.0015

= Y%mres= 7,534%
Cau 4: Chia 29,6 gam hdn hop X gém Fe va Cu thanh hai phan bang nhau. Phan 1 cho phan tmg véi lugng
du dung dich HCI, sinh ra 3,7185 lit H, (dkc). Cho phéan 2 tac dung v6i dung dich HNO; dac, nong (du) thu
duoc V lit khi NO, (dktc) va dung dich Y.
a) Tinh gia tri cia V
b) Cho Y phan tng vé6i lugng du dung dich NHs. Tinh khéi luong két tia thu dugc sau khi cac phan ung két
thuc.
Hwéng din gidi:
a) Goi x, y 1an luot 1a s6 mol Fe va Cu chta trong 14,8 gam hdn hop X.
Ta co: 56x + 64y = 14,8 *)
« Phan 1: Cu khong phan tng

Fe+ 2HCl — FeCl, +11. T

X - X

=n, =x=015mol

(¥} = v =10, 1mol

* Phan 2:
Fe » Fe' +3c N +le— N~
15 —015 =045 a< 2

Cu—Cu +2c

0l —01—=072

=a=045102=0.03mol = v _ ¢ 6529 4= 14,56 1it
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Fe".Cu™".H ,NO,

b) Dung dich Y chtra

NH, + H" — NH;

Fe™ +3NH, +3H.0 — Fe(OH), 4 +3NH:

0,15 — 0,15

Cu™ +2NH, +2H.0 — Cu(OH), 4 +2NH_,
0,1 —0,1

CulOH). + 4NH, — [ Cu (NH, }_]"' L 20H
0,1 —0,1

S m, ., =107.0,1=10,7gam

Ciu 5: Trong qua trinh bao quan, mot mau mubi FeSO,.7H,0 (c6 khdi lugng m gam) bi oxi héa boi oxygen
khong khi tao thanh hdn hop X chira cac hop chit ctia Fe(IT) va Fe(III). Hoa tan toan bo X trong dung dich
loang chira 0,05 mol H,SO,, thu duoc 100 ml dung dich Y. Tién hanh hai thi nghiém véi Y:

Thi nghiém 1: Cho lugng du dung dich BaCl, vao 25 ml dung dich Y, thu dugc 4,66 gam két tua.

Thi nghiém 2: Thém dung dich H,SO, (loang, du) vao 25 ml dung dich Y, thu duoc dung dich Z.
Nho tir tir dung dich KMnO, 0,1M vao Z dén khi phan tng vira du thi hét 13,5 ml. Tinh gia tri cia m va
phan trim s6 mol Fe(II) da bi oxi hoa trong khong khi ?

Huéng din gidi:

4,66 25

TN, :Znsoi_ =n30i_(FeSO4)+nSOi_ (H,S0,) < e =nsoi_(FeSO4)+ﬁ.O,05

=n_, (FeSO,)=0,0075 mol;
50%

7 2
Mn"" +5¢——Mn"
13.5. i(]_R,U.l—> 0.00675

My, - 7TH,0=0,075.(56 +96 + 18.7).120—;} =8,34 gam.

2 N 3
TN, :Fe™ (con)——Fe™ + le
g 0,00675 «0.,00675

0,0075-0,00675
0,0075

Cau 6: Trong qua trinh bao quan, mot mau mubi FeSO4.7H,0 (c6 khdi lugng m gam) bi oxi hda bai oxygen
khong khi tao thanh hdn hop X chira cac hop chét cta Fe(II) va Fe(IIl). Hoa tan toan bd X trong dung dich
loang chtra 0,035 mol H>SO4, thu dugc 100 ml dung dich Y. Tién hanh hai thi nghi¢m véi Y:
Thi nghiém 1: Cho lugng du dung dich BaCl, vao 20 ml dung dich Y, thu duogc 2,33 gam két tua.
Thi nghiém 2: Thém dung dich H,SO, (loang, du) vao 20 ml dung dich Y, thu dugc dung dich Z.
Nho tir tir dung dich KMnO, 0,03M vao Z dén khi phan Gmg vira du thi hét 18 ml. Tinh gia tri cia m va phan
tram s6 mol Fe(I) da bi oxi hoa trong khong khi ?

Huéng din gidi:

%Fe™* (bi OXH) = 10% =10%

=0,015—>m=4,17 gam

¥ GOTR 051505 = TS e o 20D
) & 0,015

Ciu 7: Trong qua trinh bao quan, mdét mau mudi FeSO,.7H,O (c6 khdi lwong m gam) bi oxi hoa boi
oxi khong khi tao thanh hdn hop X chtra cac hop chit cia Fe(II) va Fe(Ill). Hoa tan toan bd X trong
dung dich loang chura 0,025 mol H,SOs, thu dugc 100 ml dung dich Y. Tién hanh hai thi nghi¢m voi Y:
Thi nghiém 1: Cho luong du dung dich BaCl, vao 20 ml dung dich Y, thu dugc 2,33 gam Kkét tua.
Thi nghiém 2: Thém dung dich H.SO4 (loang, du) vao 20 ml dung dich Y, thu dugc dung dich Z. Nhé
tir tir dung dich KMnO, 0,1M vao Z dén khi phan tmg vira du thi hét 8,6ml.
Tinh gia tri cia m va phan trim sé mol Fe(II) d4 bi oxi hoa trong khong khi ?
Huéng din gidi:

FeSO, .7H,0

+n*, =0,01.5=0,05—>n
SO

4

=10%
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Fe*
+0025 1m0l ;50,0909 1030y Y J Fed*
H*,S0% (x +0,025)

F e2+
F e3+

mg FeS0,.7H,0 (x mol)—*> >{

TN1: 20ml Y + BaCl, du — 2,33 g BaSO, : 0,01 mol

100
=>x+0,025=0,01. 20 =>x=0,025=>m=0,025.278 = 6,95¢g
TN2: 20ml Y + 8,6ml KMnO, 0,1M (chi ¢6 Fe** tac dung)

=5n =5.8,6.10'3.O,1.% =0,0215 nmol

n =
Fet KMnO,

BTe:
S mol Fe?* bi oxi hoa = sd mol Fe**= 0,025 — 0,0215 = 3,5.10” mol

3
35107 55005
0,025

Fe?*ban fiad =14%

Céau 8: Trong qua trinh bao quan, mdt mau mudi FeSO,.7H,O (c6 khdi lwong m gam) bi oxi hoa
boi oxi khong khi tao thanh hdn hop X chita cac hop chat ctiia Fe(I) va Fe(Ill). Hoa tan toan bo X
trong dung dich lodng chita 0,02 mol H,SO. thu duwoc 100 ml dung dich Y. Tién hanh hai thi
nghiém vé1 Y:

Thi nghiém 1: Cho luong du dung dich BaCl, vao 25ml dung dich Y, thu dugc 2,33 gam két ta.

Thi nghiém 2: Thém dung dich H,SO, (loang, du) vao 25ml dung dich Y, thu dugc dung dich Z.
Nho tr tir dung dich KMnO,0,04M vao Z dén khi phan tng vira du thi hét 22ml. Tinh gia tri cia m va phan
tram s6 mol Fe(II) dé bi oxi hoa trong khong khi ?

Huwdéng dan giai:

(Cht y: Cac thi nghiém chi dung 1/4 dung dich Y nén ta gip 4 1an sé liéu 1én).

n ... ..
%n — Febooxihoa 1y —

Fe?*booxi hoa

TN,: Bao toan S: nreso4.7120 T NH2sos = Npasos = 0,04
— Npesos7m20 = 0,02

— MEesos7m20 = 3,56 gam

TN2: Bao toan electron: nge+ = Sngwvmos= 0,0176
— e+ b1 O7 oxi hoa = 0,02 — 0,0176 = 0,0024

— %nre+ bl O, oxi hoa = 0,0024/0,02 = 126

Cau 9: Hoa tan hét m gam hdn hop X gém Fe, FeO, Fe,0; va Fe;04 vao dung dich HCI du, thu dugc a mol
H, va dung dich chira 31,19 gam hdn hop mudi. Mt khac, hoa tan hoan toan m gam X trong dung dich
chura 0,55 mol H,SO, (ddc) dun nong, thu duge dung dich Y va 0,14 mol SO, (san phém khu duy nhét cua
S*6). Cho 400 ml dung dich NaOH 1M vao Y, sau khi phan tng két thuc thu duge 10,7 gam mot chat két
tia. Giatricuaala
A. 0,05. B. 0,06. C. 0,04. D. 0,03.

Hwéng din gidi:

Cach 1:

- X + H,SO; (dic, nong)

n,, (¥)=3N0y, =03->H d:04-03=01

— Ny 4. (PN eng)=0,55-0,1/2=0,5 mol

mg&m.l E: - H,50,(®E t*)—"=Y '+ S0, + H.O
0 =

Ny o, (B, =1, + 2Ny, 0,521, 120,14 = n, = 0,22

_ fre . 3n.=2n, + 2-“5:_ =N, =024
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- X + HCI:

|Fe:0,24  FrH . | Fe:0,24

¢ HCl —M<L 43119 +H.O+ H,
mgaﬂ](} 022 o4tz 1 )

[Cl:044+2a o

= 31,19=355.(044+ 2a) + 0,24.56= a= 004 mol
Cach 2: Quy doi hon hop vé Fe, FeO, Fe;0:.
[l}:?:.nF qony, =03—-H d:04-03=01

-on, pth ong)= 0,55- 01/ 2= 0,5 ol

Fe:x 127.(x+ y)+ 162 522= 3119 [x=0,03
FeO:y — 3%+ y=01472 y=0,19=a=x=003
FeO,:z  |(y+32)+0142= 05 ‘_z: 0,01

Cau 10: Oxi hoa hoan toan 41,6 gam hon hop X gém Al, Al,Os, Fe, FeCOs, FeS trong dung dich chua 2,5
mol HNOj3, dun nong, thu dugc 19,4 gam h5n hop 2 khi (trong d6 c6 mot khi hoa néu ngoai khong khi) va
dung dich Z chi chtra 159 gam hon hop. mudi trung hoa. Dung dich Z phan ing t6i da 1,275 mol Ba(OH)»,
thu duoc 55,4 gam két tia E chira 2 chat. Nung nong E, thu duoc 47,3 gam chit rin F. Biét cic phan (mg
xay ra hoan toan. Tinh phan trim khdi lugng ALO; trong X?

Hwéng din gidi:

AlY g
Fe' :0,3 .
Al NH § 'b -Eﬁl:H". KC”I oy |E?R3KJI Ix |E?|‘ai}—I x
Al O, SOz :01 J555555J55555E 5555155% 25027
+ HMO Lgam 47, 3gam
hh}( Fe 2‘.5'11:-I~ NG_\ C
FeCO. 1555555
2 15 g
FeS -
5555555 | NO
- hh kh:
o [co
5555555
94 g

(M =23%: 107y=554 [x=01mol |[Nes=n,. =x=01nol
[m =233x+ 80y=473 " |y=03n0l " |n_. =y=03mol

'm,,. =27a+18b+ 62c+ 5603+ 0196=159 [a=04mol
ddZ | BT§ T:3a+303+b=201:c b=0,05nvl

Ny oo = 481 3.0,31 b=21275 ‘_c: 1,95mol
__ BTN Nyo = 0 5mol — ey Moo, = 0,1npl = Meoco. BTHTIFe) - 010l
|Ald M4y 2e=0,4 ~|d=02mol

= — %m, , =24,52%
| ALLO,:e|m, =27d+102e+ 56.01+116.0,1+87.01=416 |e=01mol

Céu 11:Trong vu chay tai Cong ty c¢6 phan bong dén phich nuéc Rang Pong — Ha Noi ndm 2019, mot
luong thity ngan (mercury) da bi phét tdn vao moi truong. Nham giam thiéu sy 6 nhiém; phuong phap xu Iy
1a phun bot luu huynh (sulfur) va dung dich soda Na,CO; vao vung bi 6 nhiém; Sau d6 thu gom thily ngan
dudi dang HgS va HgO.

Dé hiéu 1d hon vé qua trinh xir 1y, thu gom thiy ngan ta xét cac qua trinh sau:

b 2+ \ N
a. Thuy ngan ngoai dang Hg con ton tai ¢ dang Ha; va Hg*". Giira 3 dang nay ton tai can bang (1):
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2+
A% — Hg" +Hg (1)
. O
Cho biét EL(Hg>/Hg) = 0.85v: E2(H%/ Hg) = 0.79v
0 2+ . , 2+ N

Hay xéc dinh 53 (Hg?7M% ). Tir d6 tinh hing s& can bing K, ciia phan tmg 1 va cho biét 1% ¢ bén
trong dung dich hay khong.

b. Dé chuyén can bang (1) sang phai va thu dwoc Hg?" dudi dang HgO, ta thém kiém vao dung dich, khi d6
s€ xay ra phan ung (2):

2+
H% |+ 20H = HgO + Hg + H,0 (2)
Biét véi phan tmg: HgO| + H,O0 = Hg* +20H Thgo = 107258
N r N r 2 M 2+
Xac dinh hang so can bang K, cua phan ung (2) va thict 1ap biéu thie tinh nong do Ho theo OH".
, . 2+
¢. Néu dung dung dich Na,CO; 0,01M (pKy: = 3,67; pKy. = 7,65). Thi ndng do cua Ha; la bao nhiéu? Tu

do6 giai thich tro cia Na,COs; va bot sulfur trong qua trinh trén.
Hwéng din gidi:

Noi dung Piém

a. Xét qua trinh

AG! = AG) + AGE

Hgg+ E1 e Ta co:
P Ha —2E!).F=—EJ.F-ELF
\le 13/{39 y JEO_ g0, EO 0,5
/S 1=E2tEs
Hgf*/ Hay

= 2E"-E%=2.085-0,79= 0,91V

, N H 2+
Déi v6i can bang: 1'% = Hg* + Hg (1)
"|".E:'
El, -Ef,=EI-EI=0,79-091=-015V __ K, = 0% — 9 25,10°
0,5
(Hg"]_g5510° N
Mit khac: K, = [HG2' ] = 1% 1= 1,1.10° [He ],

AE° =

2+
Ham luong [ng ]1>>[Hg*] hay [ Hg;' ] bén trong dung dich.

b. Xét can bang

HG — pe rng (1) K

1
Hg> +20H = HgO|+H,0 (3) Thoo — 1 g 05
2+ s

H% + 200 = HgO| + Hg + H:0 (2) K
1
= [HE =
K, =K. THgO = 1057 = [Hg:. IIOH T - 107 [OH T (4)

| Qua trinh thiy phan: €95 *H:0 — HCO;+OH ¢ _ jgaa 0.25

HCO3+H20 — CO; +OH Kb2:10_7’65
Vi Ky >> Ky, bd qua can bang phan li the 2. [OH] = x =>

iy

X _103-.x=13610"
E'. ﬂl— _10-2,87
Thay gia tri ndng d6 [OH] vao (4) ta dugc
1
[Hoo 1=

lDTI_ [lD :‘S—] _10 18

rat bé.
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N ke 2 2+ N
Vai tro Na,CO; tao moi truong kieém dé chuyén H% va Hg>" vé dang HgO khong

2+
tan dugc thu gom cung HgS. Tranh sy phan tan cac hat Ho va Hg*" ra moi trudng 0,25

bén ngoai.

Ciu 12:Trong cong nghiép H,0, ¢ thé diéu ché bang cach cho acid A hodc acid B tac dung voi nudc, san
pham cta 2 phan ung nay déu 1a H,SO, va H,0,. Biét 1 phan tir A c¢6 8 nguyén ti, trong A nguyén t6
oxygen chiém 70,18% khdi lugng, phan tir B chtra nhiéu hon phan tir A 1 nguyén tir S va 3 nguyén tir O.

a. Xac dinh A, B va viét cac phuong trinh hoa hoc xay ra.

b. Hay viét cong thirc cdu tao, cho biét trang thai lai hoa ciia cac nguyén tir trong A va B (voi cac
nguyén tir ¢6 lai hoa), xac dinh sé oxi hoa ciia cac nguyén tir trong A va B.

¢. Vi sao A va B déu c6 tinh oxi hda manh va tinh acid manh. Mot trong 2 acid la acid 1 néc, d6 1a
acid nao, hay giai thich.

d. Hay viét phuong trinh phan tng cta KI lan luot véi A va B, cho biét phan tmg nao giai phong 1,
nhanh hon, giai thich.
Huéng din gidi:

a. A+ Hzo — HQSO4 + HzOz
B + H,O — H,SO; + H,0,
— A, B déu chira H, O va S. Goi cong thuc cua A 1a H,S,O, ta co
atb+tc=8 (1) = a=8-b-c
_ 1% _g7018
a+32b+1oc
Loc =0,701%
— 8—bh—c+32bh+l0c
_ e _p7018
N S+ 3lh+15¢
Viatb+c=8 = c=6
Lap bang gid tri a, b, c:
c 1 2 3 4 5 6
b - 0,25 0,5 0,75 1 1,25
a 2
Vay A 1a H,SOs
B 1a H>S,04
Phuong trinh phan ung:
H,SOs + H,O — H,0, + H,SO4
HzSzOg + 2H20 g HzOz + 2H2$O4
b.
A B
I+ I - (% [ I+ I+ ¢ %
H—O—O\ger/O O\\ger/O—H H—O\9§/O
=67 N 6 N6 NG
Trong cac chat trén O c6 lién két don déu lai hoa sp’, S lai hoa sp’
S6 oxi hoa cua S 14 +6; O ¢6 sb oxi hoa -1 hodc -2
(cht y néu xac dinh s6 oxi hoa trung binh khong cho diém)
c. Trong A va B déu chira nhiéu O lién két véi S tao ra nhom c6 hiéu tng lién hop hat
electron 1am cho lién két O-H trong phén tir phan cyc manh lam A va B ¢6 tinh acid
manh.
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Trong A va B nguyén tir oxi c6 s6 oxi hoa -1 va phén tir kém bén nén A va B
déu c6 tinh oxi héa manh.

A 1a axit mot nic vi ¢6 1 nhém HO khong tao hiéu tng lién hop véi gbe acid
con lai 1am lién két HO trong d6 kém phan cuc.

d. Phuong trinh phan ting

2KI + H,SOs — I, + K,SO4 + H,O (1)

2KI + H»S,05 — 1, + K»SO4 + H,SO4 2)
(1) giai phong I, nhanh hon (2) vi H,SOs ¢6 tinh oxi héa manh hon H,S,0s do phan tir
A kém d6i xting hon B nén A c6 tinh oxi ha manh hon B.

Cau 13:
Cho 1 mL dung dich K1 2.10"* M vao 1mL dung dich hon hop FeCl; 0,2M va HCI1 0,2M, cho thém vai giot
hd tinh bét, thu dugc dung dich (A).
(a) Néu hién tuogng xdy ra, viét cac phuong trinh phan (mg va giai thich bang tinh toan.
(b) Nhang day dan Pt vao dung dich (A). Xac dinh thé dién cuc (E4) cua dién cuc duoc tao boi diy din Pt
v6i dung dich (A).
Cho biet. ~r< re =0,770V; - =0,536V,
Hwéng din gidi:
(a) Khi thém 1 mL dung dich KI2.10* M vao 1 mL dung dich FeCl; 0,2M va HC1 0,2M.
C(Fe’") =0,1M; C(I) = 10”°M; C(H") = 0,1M
Trong h¢ c6 phan tng:

2Fe™ +2I' = 2Fe> + 1, K, = 10777 =107 =107

Eu

Fe** +e = Fe*' Ftret = 0,770V

0

2l =1L+ 2e E’:"’”f =0,536V
AE4=0,77-0,536 =0,234 V
K, 16n nén c6 thé coi phan tmg (1) xay ra hoan toan:
2Fe* +2I' = 2Fe* +
Trudc phan tng M) 0,1 107
Sau phantng M)  9.10% 0 102 5.10°
Dung dich (A) ¢6 : Fe*'; Fe¥'; L.
Vay: Dung dich (A) c6 mau xanh (hoic xanh den) do tao hon hop I, véi ho tinh bot.

(b) Dung dich (A) c6 thanh phan gidi han:
Fe’*:9.10°M; Fe* : 10°M; L : 5.10°M.
Fo 0,0592

= E, = E(Fe’/Fe*) = "r' v + 1 . lg([Fe’)/[Fe*))
0,0592

1
Phin IV: BAI TAP CO THONG TIN UNG DUNG THUC TE
Dang 1: Ly thuyét
Cau 1. Nudc cudng toan (con goi 1a Vuong thity) tén tiéng La tinh 13 aqua regia, tirc "nudc
hoang gia") 1a chit &n mon manh, & dang 16ng, mau vang, dé bay hoi. N6 duoc tao thanh béng
cach tron 1an dung dich nitric acid dam dic va dung dich hydrochloric acid dam dic, ti wu 1a
& ti 18 mol 1:3. N6 1a mot trong sé it thude thir co kha ning hoa tan gold (Au) va platin (Pt).
Phuong trinh hoa tan Au nhu sau:

= 0,77 + .1g(9.10%/102) = 0,8265 (V)
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Au+ HNO; + HClI— AuCl; + H,O + NO.
a. Xac dinh chat oxy hoa, chat khtr va viét ban phan tmg cta cac qua trinh oxy héa, qua trinh khtr.
b. Can bang phuong trinh trén bang phuong phap electron.
Huwéng din giai:
Buéc 1. Xac dinh sé oxy héa
Au+HNO, +HCl—— AuCl, +NO+H .0

Budrc 2. Xac dinh chat khir, chit oxy héa va ban phan g

&H —— Al 32
Sl_l oxy h()a . chadkhol

N +3e——N
Sl_l’ Kkhit : chad oy hod
Buéc 3. Chon hé s6

o ]
5! —— Al 3e 3l
chakhBi
N +3e——N |1
chad 2y N
Budc 4. Dwa hé $0 vao va kiém tra
Au + HNO, + 3HCl—— AuCl, + 2H,O + NO.

Ciu 2. Pa s6 céc loai xe 6t6 hién tai déu chay bang nhién liéu xing. Ngoai trir dong co chay bang diesel thi
cac dong co dbt chay xing bang bugi. Dé bugi hoat dong thi can =

dong dién mot chiéu tao ra tir accquy trong oto. Accquy trong xe 13
“dang wdt” vi n6 chtra dung dich sulfuric acid (H,SO4) (nhu mot chét
dién phan dang 16ng). Pién dugc tao ra bang phan ung héa hoc sau
day:

PbO, + Pb + H,SO,— PbSO, + H,O
Accquy trong oto ¢6 thé dugc dung trong nhiéu ndm vi chung c6 thé duoc sac lai. Khi accquy hoat dong thi
n6 dong vai tro 1a mot pin di€n hoa, con khi sac thi ndé dong vai tro 1a mot thiét bi dién phan.
a. Hay xac dinh chat oxy hoa, chat khir va viét sy khir, sw oxy hoa trong phuong trinh trén.
b. Trinh bay cach can bang phwong trinh trén bing phwong phap electron.

Huéng din giai:
Buéc 1. Xac dinh sb oxy héa
PbO. + Pbi H.SO, ——PhSO_+ + HO
Buéc 2. Xac dinh chit khir, chit oxy héa va bin phan iing
Pb —Ph:2e
Sl.l’ oxy héa : chadkhol

Pb +2e——Pb
Sl.l’ Kkhit : chaé ooy hod
Bude 3. Chon hé sb
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Pb —Pbi2e 1
chadkhoi
Pb +2e——Pb |1
chad oy hoa
Buéc 4. Pua hé s6 vao va kiém tra
PbC., + Pb+ 2ZH.SO, —— 2PbSO, + ZH.O
Céu 3. Sodium peroxide (Na,O,), potassium superoxide (KO,) 1a nhiing chat oxy hoa
manh, dé dang hap thu khi carbon dioxide va giai phong khi oxygen. Do d6, chung duoc
sir dung trong binh lin hodc tau ngam dé hap thu khi carbon dioxide va cung cép khi
oxygen cho con ngudi trong ho hap theo cac phan tng sau:
Na202 + COZ—)N32C03 + Oz.

KO, + C02—> K,CO; + 0.,
a. Can bang cac phan ng biét ring nguyén tir oxygen trong Na,0,, KO, 1a nguyén t ty oxy hoa-khtr.
b. Theo nghién ctru, khi ho hép, thé tich khi carbon dioxide mot nguoi thai ra x4p xi thé tich khi oxygen hit
vao. Can tron Na,O, va KO, theo ty 18 mol nhu thé nao dé thé tich khi carbon dioxide hap thu bang thé tich
khi oxygen sinh ra?
Huéng din gidi:
Xét phwong trinh: Na,O, + CO, — > Na,CO; + O».
Budre 1. Xac dinh s6 oxy hoa

Na:0, + CO,——Na,CO, +0,

Budrc 2. Xac dinh chit khir, chit oxy héa va ban phan g

1 a
P g —— 04 22
Sw oxy héa ;  cheskfed
Sl.l' Khit : chad ooy hoa
Buéc 3. Chon hé so

P g—bt}z-Ee 1

chadkhoi
0 ile—50 |2
chad oy hoa
Budc 4. Pwa hé s6 vao va kiém tra
2Na,0, +2C0,——2Na,CO, + 10,

Xét phwong trinh: KO, + CO, — K,COs + O..
Budc 1. Xac dinh sb oxy héa
KO, + CO,——K.CO, 10,
Buéc 2. Xac dinh chit khir, chit oxy héa va bin phan ting
- .

20 50,1

=

Sw oxy héa ; kel

Sl.l’ Kkhit : chizd oy hoa
Buéc 3. Chon hé so
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20 04l |1
:h.'-&ﬁj.'l

0 50 |1
:h?&?':;'h:-a

Buéc 4. Pua hé s6 vao va kiém tra
JKO, +CO,——>K.CO, + 20,

b. Tir hai phwong trinh ta cé
2Na,0, +2C0, ——>2Na,CO, + 10,

almol)— & —
2KO, + CO,——K.CO, + i[):

h 3
himol) — = Zh

b a 3
=a+—=—t_b=2a=b=

Theo dé thi lwong CO,=0; nén 2 2 4 phii tron Na;0, va KO, theo ty 18 1 : 2.
Céu 4: Tiéu chuan qudc gia GB 14880 — 1994 quy dinh ham luong iodine c6 trong mudi iodine 1a tir 20 —
60 mg/kg. Pé kiém tra ham luong potassium iodide trong mudi an c6 dat T——

tiéu chuan hay khong c6 thé sir dung phan tng sau: o
KIO; + KI + H,ZSO4 - K2$Q4 + L+ H,O Y i, v - @
a, Xac dinh chat oxi hoa, chat khir trong phan tng trén. '
b, Can bang phan tng trén bang phuong phap thing bang electron.

¢, Néu can tao ra 0,3 mol iodine thi khéi luong mudi KIO; can dung 1a bao
nhiéu gam?

Hinh 4.9,
Mudi iodine

Hwéng din giai:
. K10, + KI+HSO, » KSO,+ L+ HO
c.oxt héa c.khu

b.
i< 214 10e—I-
| i
s¢ | 2I— 124 2e
KIO3 + SKI + 3stO4 — 3Kst4 + 312 + 3H20
¢, KIO; + 5KI + 3H,SO, — 3K,SO, + 31, + 3H,0O
0,1 mol «— 0,3 mol

Mo, =(L1.(39 4127 +16.3) =21.4gam

Dang 2: Bai tap

Cau 1. Thudc sung 1a mot trong 4 phat minh vi dai ctia nu6c Trung Hoa co.
Thubc stng chit Han ¢ nghia 1a "hoa dugc". Thude sung den gdm ba thanh
phan co ban: sulfur, diém tiéu (potassium nitrate) va than cti (carbon). Hon

uigeli.xyz Trang 65



uigeli.xyz

hop ba loai nay chdy rat manh. Chinh vi vy ngudi ta moi goi hdn hop trén 13 "hoa duoc” (thude bdc lira).
Qua trinh chay cta thudc sung den duoc mo ta bang phwong trinh hoa hoc sau:

KNO; +C + S K8 + CO, + N,
a. Can bang phuong trinh trén bang phwong phép electron.
b. Néu cho 10 gam thube nd den (ty 1€ phﬁn tram theo khéi luong lan luot 1a 75% KNO;, 15%C, 10%S)
thuc hién phan tng chay, hiy tinh thé tich khi thu dugc & dke (25°C, 1 bar).
Huéng din gidi:
a. Can bang phan \ing

C ——Cide 3

chadkhal

é -2@—15

chad ::'::,-"'l:lﬁ ; _]_
‘ 2 N +10e——N,
chad oy hioa
JENO. + 3C S— k.5 CO.+ N
b.
Buéc 1. Xir Iy s6 liéu
7.5
m,,, = 75%.10=75gam=n_,,, =—=0,0743
101
- i .5 _
m, =15%.10=15cam=n_=—=0,125
' - R
10 _
m. =10%%.10=1gam=n. =—=0.3125
' - B 3

Theo dé, ta c6 khoi lwong cac chatla '
JKNO.+ 30+ S—— K.,5 + 3CO,+ N,

Taco: 0:0743 0,125 03125

Buéec 2. Giai quyét bai toan

0.0743 .3
=————=0,11145

0,0743 0,125 0,3125 _‘n 0,0743
= .= =

- = — 003715
Lap tylg: - 3 ! tinh theo KNO;
24 0.037151.24.75 = 3. 65
=y, =0 1114540,03715).24,79 =3, 08(L)

-

Cau 2. Sliver (Ag) 1a mot kim loai quy, c6 thé dung lam db trang sirc hodc lam mot sé do
dung nha bép nhu mudng bac, dila bac...Tuy nhién, sau mot thoi gian thi cac d6 dung bang
bac thudng bi sim den d6 1a do trong khong khi c6 chira mot lwong hydrogen sulfide (H,S)
nén xdy ra phan tmg nhu sau:

Ag+H,S+ 0, AgS + H,0O
Chinh sliver sulfide mau den lam cac d dung bang bac bi sim.

a. Can bang phuong trinh trén bang phuong phap electron.
b. Nguoi ta c6 thé loai bo vét sim den bang cach dung hydrogen peoxide (oxy gia: H,0,) theo phuwong trinh
sau:
Agzs + H202—>Ag + st + 02
Néu cho luong Ag,S 14 2,48 mg thi hay tinh thé tich dung dich H,O, 3% (cho D = 1, 45 g/cm®) d3 st dung.
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Huwéng din gidi:
a. Can bing phin tng

;ﬂ;g —>AE_C,I- le
:'1.'%~H:'--'|
0, +de——20
:"I._ﬁ?f:;"l:lﬁ
2.48.10°
Mies =—m —
b. Ta ¢é 248
Ag.S + HO,—2Ag
107 0
m,, =107.34=3,4.10" = m

Cau 3. Alfred Bernhard Nobel 1la mdt nha héa hoc, mot nha ky nghé¢, nha san xut vii
khi, ngudi phat minh ra thude nd va mét tridu pht nguoi Thuy Dién. Ong ding toan bd tai san
ctia minh nham sang 1ap ra Giai thuéng Nobel. Nguyén to hoa hoc Nobelium duoc dit theo tén

cua ong.

Trong cac phat minh cta 6ng thi thuéc né Dynamite ndi bat nhat. Dynamite 13 mot hdn hop

AgH
4 Ag
=10 " mol
H.5 + O,

uigeli.xyz

0, + H,S——Ag.S
t 2H,S + 0,——2Ag.S 4

ded 1,60, =

3400100

17
=——=V,
3 1 5000

 H.O

2H.0

17
1500
1,45

=7.82.10 "mL

ctia chat thAm hut va nitroglycerin (CsHsN3Oo) dugce nén vao mdt 6ng hinh tru duoc goi lai bing gidy,
dynamite 12 mot thudc né manh, khi né né phan hiy nhanh hon phan tGng chy. Phuong trinh phan huy cua

nitroglycerin la:

C.HN.O,——CO, + HO+ N, + O,

Cho biét N trong nitroglycerin c6 s oxy hoa 14 +5.
a. Hay can bang phan mg trén.
b. Phan hily 34,05 gam nitroglycerin thu dugc san pham. Cho toan bd san pham 16i qua dung dich nuéc voi
trong du thi thu dugc m gam két tia tring. Hay xac dinh gia tri m.

Huéng din gidi:
a. Can bang phin tng

12 C ——12C:56e

chad kho

2 0 ——0,i4e

chadkho

2 N 10e——N,

chad ooy hoal

C.H.N.O,——CO, +HO+N_+ O,

4C H N0, ——12C0. + 10H,0+ 6N, + O,
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34.05_ .« (4C.H,N.0, —12CO, +10H,0 + 6N, + O,
1, M, - = ﬂ.]_"I‘J'LL‘I] —_- _ - 2 2
- 227 lﬂ.]bl]‘m] — 0,45 mol

b. Ta co:

=n,, =045mol=m,__  , =045100=45gam

Theo dé din qua nwéc voi trong nén
Cau 4. Copper nitrate (Cu(NOs),) duoc sir dung lam phuy gia trong gbm sir, trén bé mat
kim loai, trong mot sd phio hoa va ca trong nganh dét nhu mot chat gin mau.
Copper nitrate 1a mudi d& bi phan hay theo phuong trinh nhu sau:
Cu(NO, ), ——Cul+ NO, + O,

Néu nung 15,04 gam Cu(NOs), thi sau mot thoi gian phan Gng sé& thu duoc 8,56 gam chét rén.
a. Lap phuong trinh héa hoc theo phuong phép electron.

b. Tinh phén trim khdi lugng Cu(NOs), bi phan hay

c. Tinh thé tich hdn hop khi thu duoc (dkc)

Huwéng din giai:
a.
Buéc 1. Xac dinh sé oxy héa

Cu(NO,), ———Cu0+NO, + O,

Buéc 2. Xac dinh chit khir, chit oxy héa va bin phan iing

2 Q —@2 de
S[.l’ (1.9 hoa : chadkhol
Sl.l’ khl’r . ched oy hoa
Buéc 3. Chon hé sb
2 i)
20 —0,14e.1

=l

chadkhol

N +leN[-4
chagimy hoa
Buéc 4. Pua hé s6 vao va kiém tra
2CU(NO, ), ——2Cu0+4NO, + 0,
b.
Buéc 1. Tinh s6 mol cac chét (co thé tinh ra) theo dé cho

CuNOLy, bd — ey = 0008 mol
' Wl '

Bai toan yéu cAu tinh EUURIOR) bi phan hﬁy:} ST
Cu(NO3), vao phuong trinh
Pit s6 mol O; 1 x mol (c6 thé diat NO,, Cu(NOs), tham gia)

| 2Cu(NO, ). — 5 2Cu0 + 4NO. + O,

s€ con du — khong dwa so mol cia

Ty Yy A .
Phwong trinh phan wng: l =X 2 X 4x o« xmol

15,04=8.56+m,,,
BTKL:
n,. =2 x =006mol=m_ ., ... =000188=1128gam

Cug WAy, tham gl i

Ta co: e

P, = 210X+ 8,50=15,04 = x = 0,03 mol
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|NO, 4x=4.0,03=0,12mol

< . .
c¢. Hon hop khi thu duwgc gom [0, 0.03mol

Cau 5. Theo Nghi dinh 100/2019/ND-CP quy dinh xir phat ndong d6 c¢on c6 hiéu lyc tir ngay '

=V, =(0,12+0,03).24,79 = 3, 7I85(L)

01/01/2020. Theo luat dinh, ham lugng ethanol trong mau nguoi 1ai xe khong vuot qua 0,02%
theo khéi luong. Pé x4c dinh ham luong ethanol trong hoi thd bing may do hoi thd (c6 chua
hén hop K,Cr,0; va H,SO4) theo phuong trinh nhu sau:

K.CrO. + H.SO, +C.HOH——K SO, +Cr,(SO.), + CH.CHO + H.O

a. Hay can bang phan ung trén.
b. Ngudi ta co thé xac dinh ham lugng ethanol biang xét nghiém mau. Néu khi chuan do 25 gam
huyét twvong mau cua mot 1ai xe can dung 20 mL dung dich Kr,Cr,0; 0,01M. Ngudi 1ai xe d6 c6 vi
pham luat hay khong? Tai sao?
Huéng din giai:

A S .. K.Cr0, +4H.80, + 3C_.HOH —K . SO, + Cr. (S0, ), +3CH.COOH + 7TH.O
a. Can bang phan tng: : : : : :
A, ., =0001002=210"

b. Theo de: thay vao phwong trinh
K.CrO. +4H.80, +3C_H.OH——K SO, + Cr.(SO.), + 3CH.COOH + TH.O
210 "mol — 0,10 " mol

m, |, . =010 740 =0,0270 gam = C% = 2,027 A00=0,11%

Ta cé: 74e]

Nhu vy thi nong d9 ciia ethanol ciia ngudi li xe 16n hon quy dinh (0,02%) nén nguoi lai xe d6 vi
pham nghi dinh 100
Cau 6. Ion Ca®" can thiét cho méau ciia nguoi hoat dong binh thuong. Nong do ion calcium khong binh
thuong 1a dau hiéu cua bénh. Pé xac dinh néng d6 ion calcium, nguoi ta iy mau méu, sau d6 két tia ion
calcium dudi dang calcium oxalate (CaC,0s) 1i cho calcium oxalate tac dung véi dung dich potassium
permanganate trong moi truong acid theo phan g sau:

KMnO, + CaC.0. + H.SO, ——K.SO, + CaSO, + MnSO, + CO, + H,O
a. Can bang phan tng trén.
b. Gia st calcium oxalate két tia tir | mL mau mot nguoi tdc dung vua hét véi 2,05 mL dung dich
KMnO, 4,88.10* M. Xac dinh nong d6 ion calcium trong mau ngudi d6 bang don vi mg Ca?'/100
mL mau.

Huéng dan giai:
a. Can bing phan ung:
2EMnO, +5CaC,0, +8H. 80, — =K S0, +5CaS0, + 2MnS0, +10CO, +5H,0

A =455 "2.05= :
b. Theo dé : Ny i, = 4:88.10 05 =10 "mol

2KMnO, +5CaC.0, +8H.SO, ——K SO, +5CaS0, + 2MnSO, + 10CO, + SH.0
10" mol - 2,510 "mol
S6 mol ion Ca® trong CaC,0; 14 : 2,5.10° mol

= trong 100 mL mAu thi nong d9 ion Ca** : T

Ciu 7: Quing pyrite c6 thanh phan chinh 1a FeS, 1a nguyén liéu dugc sir dung dé san xuat sulfuric acid. Xét
phéan ng chay: K

0
FGSQ + Oz F6203 + SOz

a, Lap phuong trinh hoa hoc cta phan tung theo phuong phéap thing bing

electron.
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b, Tinh thé tich khong khi (biét oxygen chiém 21% vé thé tich & diéu kién chuan) can dung dé dt chay hoan
toan 3,6 tin FeS, trong quing pyrite.
Hinh 4.11 Quéang pyrite
Huéng din gidi:
L3 | ' B |
4x | Fe§,——Fe+25+11e
I1x D +de—20

3

¢
4FeSZ + 1102 2Fe203 + 8802
3.6.10°
nl-;‘;* =
b, - 120

= 3.10" mol

I‘l
4FGSZ + 1102 ‘ 2F6203 + 8802
3.10* — 82500 mol
V. =24 7982500 =2045175 L
)0

Vi =2045175 ]i—[ =09738928 L
Cau 8. Tinh trang 6 nhidm nudc thai chra nitrogen vao cac ngudn nudc dang ngiy cang trd nén nghiém
trong. Cac hoc sinh thudc doi bao vé méi truong cia mot trudng hoc cho rang c6 thé dung aluminium dé
khtr ion NO; trong nudc. Trong qua trinh nay, ion NO;™ dugc khir thanh N, theo phuong trinh:

Al+NOs + H'— AP+ N, + H,O

. O nhiém nuéc thai do chira nhiéu ion nitrate tao ra tir qua trinh sir dung lwong dw phan dam khi
bon phan bén hoa hoc
a, Can bang phuong trinh ion thu gon xay ra trong quy trinh trén bang phuong phap thing bang electron.
b, Xac dinh chat nhudng electron trong phan mg trén?
¢, Dé loai bo lugng ion NOs™ trong 100 m® nudc thai thi khéi lugng Aluminium (gam) tdi thiéu can st dung
1a bao nhiéu? (Gia su rang tit ca nitrogen trong nuéc déu & dang NOs; 1m’ nudc thai co chia 0,3 mol
NO3)

Hwéng din gidi:
10x| Al— Al +3¢
3x [2N +2.5e—» N»

10Al + 6NOs + 36H— 10AI**+ 3N, + 18H,0

uigeli.xyz Trang 70



uigeli.xyz
Chat nhuong electron: Al
c, 10Al + 6NO;y +36H"— 10AI*+ 3N, + 18H,0
0,5 mol« 0,3 mol
my = 0,5.27 = 13,5 gam.
Ctr Im® nudc thai thi can 13,5 gam Al
100 m® nudc thai can 1350 gam Al.

Ciu 9. Mot s loai may do nong d6 con trong hoi thd dua trén phan Gmg cta ethanol (con) (C,H;OH) ¢
trong hoi thé véi hop chit potassium dichromate trong méi trudng sulfuric acid lodng. Phan Gng (chua duoc
can bang) nhu sau:

CszOH + KzCI’zO7 + HzSO4 —E— CH}COOH + CI'z(SO4)3 + KzSO4 + HzO M

Dung dich chtra ion CI;O?, ban dau c6 mau da cam, khi xay ra
phan tmg (1) dudi tic dung cta chat xuc tac ion Ag’ tao thanh
san pham 1a dung dich chira ion Cr** c6 mau xanh 14 cdy trong
khoang chua dén 1,0 phat. Dya vao su thay ddi mau sic nay
c6 thé xac dinh ngudi tham gia giao thong co sir dung thirc
ubng co con hay khong. Bang sau (trich tir nghi dinh
46/2016/ND-CP) dua ra muc do phat nguoi tham gia giao
thong co sir dung ham luong con.

Hinh 4.14. Thdi ndng dj con.

Mutc do <0,25 mg con 0,25 -0,4 mg cOn > 0,4 mg cOn

vi pham / 1 1it khi tho / 1 1it khi tho /1 1it khi tho

Xemay |2.000.000 - 3.000.000 | 4.000.000 — 5.000.000 | 6.000.000 - 8.000.000
tridu dong triéu dong triéu dong

a, Cho Cr (Z=24), O (Z=8). Tinh tong so electron c6 trong ion Cr,0- ?

b, Can bang phan tmg (1) theo phuwong phép thing bang electron, xac dinh chét oxi hoa, chat khir.

¢, Mot mau hoi thé cua nguoi bi nghi van c6 st dung cOn khi tham gia giao thong co thé tich 52,5 ml dugc thoi
vao thiét bi Breathalyzer chita 2,0 ml dung dich K,Cr,0; ndng d6 0,056 mg/ml trong mdi truong acid H,SO,
50% va nong do ion Ag" on dinh 0,25 mg/ml. Biét rang phan tmg xay ra hoan toan va toan bo dung dich mau
da cam chuyén hoan toan thanh mau xanh 14 cay. Hiy tinh toan xem nguoi ndy c6 vi pham phép luat khong?
Néu c6, thi mirc dong phat 13 bao nhiéu?

Hwéng din giai:
a. Tong sb electron trong ion Cr,O : 2.24 + 7.8 + 2 =106

CszOH + KzCI'zO7 + HzSO4 —— CH3COOH + CI'z(SO4)3 + KzSO4 + Hzo
b. Chat oxi héa: KoCr,O7 ; Chat khir: C,HsOH

Ix 2C 20+ de
ox | 2Criee »2Cr

3C,H;OH + 2K,Cr,0; + 8H,S0, — > 3CH;COOH +2Cry(S04); + 2K,S04 + 11H,O
C. niacnor = 2.(0,056.10°/294)= 3,81.107 mol .

Neanso = 3/2 Nkacrnor = 5,71107 mol.

Meanso = 2,63.10° gam / 52,5 ml hoi tho.

A. Trong 1000 ml hoi thé c6: (1000.2,63.107%/52,5)=5,007.10* gam C,HsOH
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Hay: 0,5007 mg C,HsOH > 0,4 mg = Vi pham luat giao thong.

Dbi chiéu bang: 0,5007 > 0,4 mg = Mirc phat tir 6 dén 8 triéu dong.
Cau 10. Sy c6 mit cua khi SO, trong khong khi 1a nguyén nhan chinh gy ra hién tuong mua acid. Nong do
ctia SO, 6 thé x4c dinh bang cach chuin do v6i dung dich pemanganat theo phan tng sau:

SO, + KMnO; + H,O— K,SO4 + MnSO4 + HoSO4
a, Can bang phan mg oxi hoa - khir trén theo phuong phap thing bang electron.
b, Biét mot mau khong khi phan tng vira du véi 7,37 mL dung dich KMnO, 0,00800 M. Tinh khéi luong
(gam) cia SO, c6 trong mau khong khi do.
Huéng din giai:
a, Chat oxi héa: KMnO, ; Chat khir: SO,

2 x Mn + 5S¢ —Mn

S S — S + 2c
SSOZ + 2KMIIO4 + 2H20—> KZSO4 + 2MHSO4 + 2HQSO4
1

b, KMl 2o mol
550, + 2KMnO4 + 2H,0— K,SO4 + 2MnSO4 + 2H,SO4
1,474.10% «—  5,896.1° (mol)
m,, =1,474.10 ".649,43306.10 " gam

Phan V: BAI TAP TRAC NGHIEM (iT NHAT 20 CAU)
Dang 1: Ly thuyét

Cau 1: Cho phan tmg: SO, + KMnO, + H,O — K,SO, + MnSO, + H,SO,. Trong phuong trinh héa hoc
ctia phan tng trén, khi hé s6 cia KMnO, 14 2 thi hé s6 cua SO, 1a
A. 4. B. 5. C.o. D. 7.
Hwéng din gidi:
5S0; + 2KMnO; + 2H,0 — 2MnSO4 + K,SO4 + 2H,SO4
Cau 2: Cho phuong trinh phan ng:
aFeSO; + bKoCrO7 + cH,SOs = dFex(S04); + eKoSO4 + fCra(SO4); + gHL0.
Tiléa:bla
A.6:1. B.2:3. C.3:2. D.1:6.
Hudéng dan giai:
6F€SO4 + KzCI’zO7 + 7stO4 —> 3F62(SO4)3 + CI‘z(SO4)3 + KzSO4 + 7H20
Cau 3: Kim loai Mg c6 thé khir dugc acid HNOs thanh khi N, theo phan tmg hoa hoc:
aMg + b HNO; — cMg(NOs), + dN, + eH,O. Til¢ a: b la
A. 1:3. B. 5:12. C. 3:8. D. 4:15.
Hudéng dan giai:
5Mg + 12HNO3; — 5Mg(NOs), + N> + 6H,O
Cau 4: Trong phan tmg: Al + HNO; — AI(NOs); + N,O + H,0. S6 nguyén tir Al bi oxi hod va s phan tir
HNO; bi khir (céc sd nguyén, t6i gian) 1a
A. 8 vao. B.4vals. C.4va3. D. 8 va 30.
Hwéng din gidi:
8Al +30HNO; — 8AI(NOs); + 3N,O + 15H,0
Cau 5: Ham lugng iron(II) sulfate dugc xac dinh qua phan tng oxi hoa — khir vdi potassium permanganate:
FeSO, + KMnO, + H,SO, — Fey(SO.)s + K2SO4 + MnSO, + H,0. Tdng hé sb cia chit oxi hoa va chat khir
la
A. 10. B. 20. C. 18. D. 12.
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Hudéng dan giai
10FeSO, + 2K MnO, + SH.SO, ——» 5Fe+ (S0, ). +2MnS0, +K.SO, + SH.O
c. khu c. oxi hoa
Céu 6: Khi cho Cu,S tac dung véi HNO; thu duoc hdn hop san phim gdom: Cu(NOs),, H,SO., NO va H,0.
S electron ma 1 mol Cu,S da nhuong 1a
A. 2. B. 6. C.9. D. 10.
Hwéng din gidi:
3CusS + 22HNO; — 6Cu(NOs), + 3H,SO4 + 10NO + 8H,O
Cu §S——s Cu+t S+ 10¢
Ciu 7: Cho so d6 phan tng: KC1+ KMnO, + H,SO; — Cl, + MnSO, + K>SO, + H,O
Hé s6 can bang cia cac chat tham gia phan Gng lan luot 12
A. 10,2, 8. B.3,7,5. C. 10,2, 6. D.2,5,8.
Hwéng din gidi:
KCl + KMnO, + H,80, - Cl+ MnSO, + K.SO, + H.O
PT: 10KC1 + 2KM1’104 + 8H2804 — 5C12 + 2MI’ISO4 + 6Kst4 + 8H20
Ciu 8: Trong phuong trinh phan tmg: KMnO, + K,SO; + KHSO, — H,0 + MnSO, + K,SO,. Tong hé sd
t6i gian cac chat tham gia gia phan tng la
A. 15. B. 18. C. 10. D. 13.
Huéng din gidi:
+7 =} L ]
KMnO,+ K.S0,+ KH50, - H.O + MnSO,+ K.S50,
PT: 2KM1’104 + SKst?, + 6KHSO4 — 3H20 + 2MHSO4 + 9K2$O4
Téng hé sb toi gian cac chat tham gia gia phan tng =2+ 5+ 6 = 13.
3 t° . ;
CAu 9: Cho so do phan tmg: FeS, + HNO; = Fe(NOs); + H,SO,+ NO + H,O. Sau khi can bang, tong
hé sb can bang (t6i gian) cta phan tng la
A.21. B. 19. C. 23. D. 25.
Hwéng din gidi:
FeS:+ HNO,——Fe(NO,),+ H,SO,+ NO + H,0
FeSz + 8HNO3 — 2H20 + 2H2804 + 5NO + FG(NO3)3
Tong hésétdigian=1+8+2+2+5+1=19.
Cau 10: Cho so do phan tung: Fe;04 + HNO; — Fe(NO;); + N,O, + H,O. Sau khi can bang, h¢ s6 ctia phan
tr HNO:s la
A. 23x-9y. B. 23x- 8y. C. 46x-18y. D. 13x-9y.
Hwéng din gidi:
(46x-18y)HNO; + (5x-2y) Fe;04 — (23x-9y)H,0 + (15x-6y)Fe(NOs); + N, Oy
Cau 11: Hé s6 can bang ciia Cu,S va HNO; trong phan tng:
tO
Cu,S + HNO; R CU(NO3)2 + H,SO,+NO +H,O la
A.3va22. B. 3 va 18. C. 3 va 0. D.3val2.
Hwéng din gidi:

tO
3Cw,S +22HNO; — 6Cu(NOs), + 3H,SO, + 10NO + 8H,0
Cau 12: Cho céc ban phan ung

Qua trinh oxi hoéa: 201 —— Cl +2e
Qua trinh khir: Mn + 5S¢ —— Mn
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So d6 nao sau day biéu dién ding ti 1¢ nguyén tdi gian cac san pham cta phan tmg (bé qua ion H' va H,0)?

Mn QD 00 c@

Hwéng din giai
54 PCl —5 CL +2e
5y | Mn +5¢ —— Mn
10C] + 2Mn ——> SCL + 2Mn
=> Ti 1¢ giita Cl, va Mn* = 5 : 2 => Dap 4n B.

Ciu 13: Nitrogen dioxide (NO) 1a nguyén liéu diéu ché nhiéu chét v6 co. Hinh 4.28. Biéu dién qua trinh
diéu ché mot s chit vo co tir Nitrogen dioxide.

H,
0
NH:+ H.O NO, HNO;+ NO
N,O
:\j 3)

2
(2) HO

Hinh 4.28. Qua trinh diéu ché mdt sé chat vo co tir Nitrogen dioxide
Cho cac phat biéu sau:
(a) Trong phan tng (1), H, 1a chét khtr.
(b) Trong phan tng (2), NO; bi oxi hoa.
(¢) Trong qua trinh trén, hop chit chira nguyén tir N ¢6 s6 oxi hoa cao nhit 1a HNO:s.
(d) Trong phan tmg (3), H,O la chat oxi hoa.
S6 phat biéu dang véi so dd trén 1a
A. 1. B. 2. C.3. D. 4.

Huéng din giai
Phan ung xay ra:
(1)2NO, + 7H, — = 2NH; + 4H;0

Oxi hoa khir
=> Phat biéu (a) dung

2NO,——N. 0,

2) -
N khéng thay ddi s6 oxi hoa => phat biéu (=(b) sai.

3INO, +H.O——2HNO, + NO

3)
=> Phat biéu (c) dung, phat biéu (d) sai (NO, vira 1a chat khir, vira 1a chat oxi hoa)
Cau 14: Phan (mg oxi hoa khir giita hop chét ciia kim loai M va oxalic acid (H,C,04) trong méi truong acid
xdy ra nhu sau:
MO, +aH.C.O, +bH —— 2M™" +¢CO_ +dH.O
(a-d 14 céc s6 nguyén t6i gian nhat)

Biét rang, khi 1 mol MO, phan tmg thi s6 mol H,O sinh ra 1a 2n mol. Tong (a + b) ¢6 gia trj 1a
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A.11. B. 12. C. 13. D. 14.
Huéng din giai
7 x \I r_?—n]c—ﬁ-'f

(i) 2C——2C + 2.le

_ 2MO; +(7-n)H,C.0, +(2+2n)H" —— 2IM™ +(14-2n)CO, +8H,0

*)

MnO,

Theo bai ra: 1 mol — 2n mol H,O

Theo pt (*) 2 mol L0,
=>22n=8n=2
Vay téng a + b= (7-n) + (2+2n) = (7 - 2) + (2 + 2.2) = 11 => Pdp 4n A.
Ciu 15: Sodium percarbonate (Na,CO3.3H,0,) c6 tinh oxi hoa nén dugc ding lam chat tay tring da ning,
than thién v6i moi trudng nhu bot giat d6. Sodium percarbonate c6 tinh chat kép cua Na,CO; va H,0,.
Trong phan tng véi chat nao dudi ddy, sodium percarbonate chi bi khir?

A. Dung dich Na,SO;. B. Dung dich KMnO..

C. Clohydric acid loang. D. MnO..
Hudéng dan giai
- KMnO, va MnO, déu 1a chat oxi héa => oxi héa Sodium percarbonate

— & mol H,O

- HCl 12 axit, phan ing véi mudi carbonate giai phong khi CO,, ddy 1a phan tng trao doi.
=> Chi c6 dép an A phu hop
3Na,SO; + Na,CO3.3H,0, — 3Na,SO, + Na,CO; + 3H,0

Khu oxi hoa

Cau 16: Cho phuong trinh hoa hoc: Al + HNO; — AI(NOs); + NO + N,O + H,O
(Biét ti 1¢ thé tich NO: N,O = 3: 1). Sau khi can bang phuong trinh hoa hoc trén véi hé s6 cac chét 1a nhiing
s0 nguyén, toi gian thi hé s6 cia HNO; 1a bao nhiéu ?
A. 64. B. 66. C. 60. D. 62.
Huwéng din giai

\.l—ﬂ.] F3e X7

SN+17e— 33NO+N-O x3
17AL+ 66HNO, ——s 17AI(NO, ), + 9NO+ 3N.O+ 33H.0

Cau 17: Cho phan tng sau: Fe;04 + HNO; — Fe(NOs); + NO + NO, + H,O
Néu ti 16 s6 mol gitta NO va NO, 14 1: 2 thi hé sb can bang cua HNO; trong phwong trinh hoa hoc trén 1a bao
nhiéu ?
A. 30 B. 48 C. 38 D. 66
Huwéng din giai
(Fe.0 )——3Fe 140+ le x5

3N+ S5e——> NO+2NO,  xl
5Fe.0, + 4SHNO, ——15Fe(NO, ), + NO + 2NO. + 24H.0

Cau 18: Cho phuong trinh phan tmg: Mg + HNO; » Mg(NO;), + NO + N,O + H,O Néu ti khdi ciia hdn
hop NO va N,O dbi véi H, 14 19,2. Ti 1¢ s6 phan tir bi khir va bi oxi hoa 1a

A.8: 15 B.11:28 C.38:15 D.6: 11
Hwéng din gidi
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M=19,2.2=3

NO 3[‘.! 4-354=5.0 .
NO 50 12
-l = = —

1\4 = —
. MN.O 5.4
N>O 44/ M5 4-30=54 )

Mg ——> Mg + 2e x13

SN+ 30e— INO+ 3N O xI
15Mg + 3SHNO, ——15Mg(NO. ). + 2NO + 3N, 0 + 19H.0
_HNO, 38

Mg 15
Céu 19: Cho phuong trinh héa hoe: Mg + HNO; ~ Mg(NOs), + NO +NoO + N + H,0 (biét ti 1& thé tich
ctia NO: N,O: N, = 27: 2: 11). Sau khi can bang héa hoc trén véi cac hé sb 1a nguyén t6 tbi giang thi hé sb

cua H,O 1a
A. 207 B. 520 C. 260 D. 53

Hwéng din giai

Mg Mg+ e X207

$3N+207e—527NO+ 2N 0+ 1I1N:  x2

207Mg + S20HNO, —— 207Mg(NO.), + 54NO + 4N,0+ 22N, + 260H,0

Cau 20: Xét phan tmg: Fe,O, + H,SO; — Fex(SO4); + SO, + H,0. Hé s6 can bang ciia H,SO, 1a
A.3x—y. B. 3x —2y. C. 6x —vy. D. 6x —2y.

Hudng dan giai

S+2e——5 X(3x-2v)

(Fe,0, )——>xFe + vO+(3x —2v)e X2

2Fe O, +({6x -2v)H SO, —— xFe,(S50.,), +(3x-2v)50, + (6x - 2v)H,O
Cau 21: Cho phuong trinh hod hoc: Fe;O, + HNO; — Fe(NOs); + N,Oy + H,O
Sau khi can bang phuong trinh hoa hoc trén vai hé s6 ctia cac chat 1 nhitng s6 nguyén, t6i gian thi hé s6 cia

HNO:; 1a
A. 46x - 18y B. 13x - 9y. C. 45x - 18y. D. 23x - 9y.

Huwéng din giai
(Fe,0,)——3Fe +40+1e (5% 2y)
XN+ vO+ (5x - 1}-‘}c—>[?~1;(}__} 1

(5% —2v)Fe, 0, + (40x - 18v)HNO, ——>(I53x —0ov)Fe(NO, ), + N O +(23x-9v}H,O

Dang 2: Bai tap
Cau 1. Hoa tan hoan toan 43,74 gam kim loai M trong dung dich HNO; loang, nong thu dugc 3,34665 lit

khi NO (dkc). Cho bidt: *1 # HNO, ——=MNO) #NOTH.O e 1001 M 12

A. Mg B. Al C. Zn. D. Ag.
Huwéng din gidi
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1 1AARS
n,,, = q_H:(: =0,135mol
Theo de: 24.79
1-’[—>i-'i-nc ‘\J*L—ﬂl
Ta cé: ¥ nx mol 0,405 «— 0,135 mol
- 0,403 43,74 n=1
nx=0405=x= " mol = M w=-———7==108n= | =
n 0,403 ] M,, = 108
BT electron: . Mla Ag
Cau 2. Hoa tan hoan toan 19,2 gam mot kim loai M trong dung dich HNOs ta thu dugc 4,958 lit NO (dkc).
Kim loai M 14 (cho biét phuong trinh phan ng: M +HNO, M(NO;}, +NO +H,0 )
A.Zn = 65. B. Fe = 56. C. Mg =24. D. Cu = 64.
Huwéng din giai
1,958
n,,, = j :L =0, 2 mol
Theo de: 479
‘ﬂ—ﬂ.{ ne “~J%—>‘“~J
Ta cé: X nx mol 0.0 «0.2mol
0, 9,2 n=2
nx=0,0 = x = —imol = M 0= 19.2_ 32n = |
n 0.0 [M,, =04
BT electron: n M la Cu

Ciu 3. Hoa tan hoan toan 1,35 gam mot kim loai R bang dung dich HNO; loang du thu duogc 2,479 lit hdn
hop khi gdbm NO va NO, (dktc) c6 ti khdi so v6i H, bang 21. Kim loai R 13 (cho biét phuong trinh phan tng:
M+ HNO, ——=M(NO,) + NO+H.,O M+ HNO, ——=M(NO_ ) + NO, +H.O )

A. Al B. Cu C. Fe D. Cr
Huéng din giai

3 ATC

n,=——=0,Imol
24,79

M -
=2l Mo 2= M =42

A M,
Theo dé: *

[NO  xmol [x+y=0.1 |x=0,025

. INO. vmal T Y(30-42)x + (46-42)y =0 |v=0.075

Ta co: * 50 C - : o

?--’[—>i-'i-t1¢ ‘\J*L—ﬂl

Y nx mol 0,075 «— 0,025 mol

N+ e—N

2 ) 075 0 0751
Ta c6: 0,075 «— 0,075 mol

A
=}
Il
b

— o 0,15 1.3
nx=0075+ 0075 = x=—"——mol= M, =
n

BT electron: i M la Al

Cau 4. Nung x gam Fe trong khong khi, thu dugc 104,8 gam hh ran A gém: Fe, FeO, Fe,0s, Fe;0,4. Hoa tan
A trong dd HNO; du thu duoc dd B va 12,096 lit hh hop khi NO va NO, (dktc) c6 ti khdi dbi voi He 1a
10,167. Khéi luong x 1a:

-]
A
-

1
[
1
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A. 56 gam B. 68,2 gam C. 84 gam D. 78,4 gam
Hwéng din gidi

Fe ‘
FeO | NO |
e Fei O, » 1048 hh A - -+ HNO, — Fe(NQ, ), + 12,096 hhB -+ H0
eiQ, > gam Fe.O. . — Fe(NO, ), I NO. | 2
FeO, "s_:,,;_'“_?":a'_ur.-
[ = Ny + Ny = 0,54 n,. =018 Fe: |
-|P'E Ny Mz | Mo ‘ Quy &104,8 gam hhA |Fe:amo

| my =30n,, + 46n,, = 054101674  |n,, =036 [0: bl
Nh énge: NhEn e:

o 5

Fe > Fe +3 N + 3 - N(NO)

- 3a-2b=09(1)
a N o 054 <« 018 o, =y, —104,8

N+ le — f‘j[ND?} < 56a +16b =104,8(2)

— Bfotopne: 3a=051+036+2b

036 « 0,36 a=
O + 2 —» O S
b — Zb 'BTGU:}II" Fe: r-‘IF-:\-::":r-ill:-?‘:--"-'z:Lzlv
—>I’T’1F____::,:=}':=56.l4=?8-dfgaﬂ
Quy &ehcnhi p A gam: a mol Fewv 4@ mol O
104,8—56a

BTE: 3ng, =2n, + 3Ny, + 1oy, — 3x=2. +3.018+036—»a=14nol - m._.=784gam

16
M, = 0,7m, + 5,61, < x=07.104,8+ 56.(3n,, + L.n,, )= 78,4
0,18 3

0,36

Ciu 5. Theo nghién ctru, khi ho hap, thé tich khi carbonic mot nguoi thai ra x4p xi thé tich khi oxygen hit
vao. Vay can tron Na,O, va KO, theo ti 1& s6 mol nhu thé nao dé thé tich khi carbonic hép thu béng thé tich
khi oxygen sinh ra? Biét phuong trinh hoa hoc ciia phan g xay ra nhu sau:
(1) Na,O, + CO; — Na,COs + O,
(2) KOz + COz — K2C03 + Oz
A.2: 1. B.1:2. C.1:3. D.3:1.
Hudéng dan giai:
2Na,0, + 2C0O; — 2Na,CO; + O,

X X 0,5x mol
4K02 + 2C02 — 2K2C03 + 302
y 0,5y 0,75y mol

Dé thé tich khi carbonic hap thu bang thé tich khi oxygen sinh ra ta co
0,5x + 0,75y =x + 0,5y
=x:y=1:2
Cau 6. Dé xac dinh ham luong iron (II) sulfate nguoi ta sir dung phan g oxi héa khir nhu sau: FeSO, +
KMnO, + H,SO; — Fey(SO4); + K,SO0, + MnSO, + H,0. Thé tich (mL) dung dich KMnO, 0,03M dé
phéan tng vira di véi 20 mL dung dich FeSO4 0,150M c6 gia tri thoa man la
A. 20. B. 10. C. 40. D. 60.
Hwéng din gidi:
n,., =310 mol
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10FeSO, + 2K MnO, + SH.SO, —— 5Fe: (SO, ), +2MnS0, +K SO, + SH.O
3.10°mol  6.10* mol
A =002 L=20mL

K %Intl,
Céu 7. Mot nguoi khoe manh ning 50 kg co chira 2 gam iron (sét), ton tai & dang Fe?* va Fe**. Ion Fe?* dé
hap thu nén khi b sung iron cho bénh nhan thiéu mau can bo sung cac loai mudi iron (II) nhu iron (II)
sulfate, iron (II) fumarate, ... Udng vitamin C c6 thé chuyén hoa Fe*' trong thuc pham thanh Fe*', ¢6 loi cho
qua trinh hap thu iron cta co thé.
a, Trong qué trinh chuyén hoa Fe*' thanh Fe*', ion Fe*" dong vai tro 1a chit (1)
b, "Udng vitamin C ¢6 thé chuyén héa Fe** trong thire pham thanh Fe**" - diéu nay c6 nghia vitamin C hoat
dong nhu mot chdt  (2) trong phan tng véi Fe’".
¢, Mot loai bot yén mach ban trén thi truong c6 chtra lugng nhd nano iron, va nhitng bot sat nay bi hoa tan
dudi tac dung cua acid trong dich vi da day. Phuong trinh héa hoc ctia phan ung la 3).
d, Cong thic cho mdt bira an tdi ma nha an danh cho hoc sinh 1a: banh mi, sita, trung, com, 6t, dau den
ngam gidm. Trong s6 thuc pham d6 thyc pham giau vitamin C 1a (4), va chét bao quan thong thuong
sir dung trong gidm 1 (5). Pé chirtng minh trong sita khong c6 nudc com dugce thém vao, hoc sinh A da
14y mot lwong nho sita va thém dung dich  (6) vao, néu thay hién twuong  (7) xuat hién chimg t6 sita
c6 thém nudc com.
e, Hoc sinh A, di dn 2 gam mubi iodine (KIO;) trong bira tdi, tinh khéi lugng iodine (mg) ma hoc sinh A da
b6 sung trong bira in t6i. Gia sir trong 1 kg mudi iodine chira 40 mg KIOs.
Huwéng din gidi
a, (1) oxi hoa
b, (2) khtr
¢, (3) Fe + 2HCI — FeCl, + H;
d, (4) 6t; (5) benzoic acid; (6) iodine; (7) mau xanh tim

40

2x

e, Khéi lugng KIO; trong 2 gam mudi = 1000
0, 0

=1, 05 mg

. . «127=0,047 mg
Khbi lugng iodine trong 2 gam muoi = 214
b

m, =—=127 =1,38 gam
154

Cau 8. Mot nha may nude st dung 5 mg Cl, dé khtr tring 1 lit nude sinh hoat. Khéi lwong Cl, (kg) nha may
can dung dé khtr tring 40 000 m3 nudc sinh hoat 13
A. 200kg. B. 300kg. C. 400kg. D. 500kg.

Hwéng din gidi:

D6i 40 000 m* = 4.10” dm* = 4.10" L

5 mg Cl, dé khir tring 1 L nude

x mg Cl, dé khtr tring 4.107 L nuéc

=>x=5x4.10" =2.10* (mg) = 200 kg

Vay can 200 kg Cl, dé khir trung 40 000 m® nudc sinh hoat.

Cau 9. Viét Nam la nuéce xuét khau thuy san tht 3 trén thé gi01, sau Na Uy va Trung Quéc ( Theo B Nong
nghiép va Phat trién nong thon Viét Nam, thang 12/2022) xuét khau t6i hon 170 nude trén thé gidi, trong c6
thi truong 16n nhu My va Chau Au, duoc xem 1a thi truong kho tinh, nén tiéu chuan chét luong duoc kiém
soat chit ché trude khi nhap nguyén lidu va sau khi thanh pham, déng géi. Trong danh muyc tiéu chudn chét
lwong san pham c6 chi tiéu vé du luong chlorile khong vuot qua 1mg/l ( chlorile str dung trong qué trinh so
ché nguyén liéu dé diét vi sinh vat).
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Phuong phap chuan do iodine — thiosulfate duoc dung dé xac dinh du lugng chlorile trong thuc pham theo
phuong trinh:

CL+2KI ? 2KCl+1,
I, dugc nhan biét bang ho tinh bot I, bi khir bai dung dich chuan sodiumthiosulfate theo phuong trinh

Iz+ 2 Na28203 - 2 Nal + Naz S406

Duya vao thé tich dung dich Na,S,0; phan tmg, tinh dwogc du lwong chlorile trong dung dich mau.

Tién hanh chuan d6 100 ml dung dich dung dich mau bang dung dich Na,S,05 0,01M, thé tich Na,S,0; ding
hét 0,28 ml ( dung cu chtra dung dich chuén Na,S,0s 1 loai microburet 1ml, vach chia 0,01ml). Mau san
pham trén du tiéu chuan vé du luong chlorile cho phép dé xuét khau khong? Giai thich.

Hwéng din gidi

Phuong trinh hoa hoc ctia phan tng:

CLL,+2KI ? 2KCI+ L,

Iz+ 2NaszO3 i 2 Nal + NaZS406
Tinh theo don vi ml va mg.

2 — MW _Q . !
$6 mol Na;S,0; phan mg: n=0,01=x0,28=2,8x10 "[maol)

Theo ti 1& cac chat trong phuong trinh , s6 mol Cl, bang ' s6 mol Na,S,0s:

n=1,4x10 " (mol)
Khéi lugng Cl, c6 trong 100 ml dung dich mau can kiém tra:
m=1,4x10" xT1=0,0994{me)

Trong 1 lit dung dich m'c:lu,, khéi lwong Cl;1a: 0,0994 x 10 = 0,944 ( mg). N 7
So sanh vdi ti€u chuén chat lugng san pham vé du luong chlorine khong vuot qua lmg/L, mau san pham
trén du tiéu chuan xuat khau.

Céu 10. Ion Ca* can thiét cho mau ciia ngudi hoat dong binh thudng. Nong do ion calcium khong binh
thuong la déu hiéu cua bénh. Dé xac dinh néng dd ion calcium, nguoi ta léy mau mau, sau d6 két tia ion
calcium dudi dang calcium oxalate (CaC,04) 1di cho calcium oxalate tac dung véi dung dich potassium
permanganate trong moi trudng axit theo phan ng sau:

KMnO, + CaC.0, + H.SO, — CaSO. + K.SO, + MnSO, + CO, T + H.O

a) Can bang phuong trinh phan tng.

b) Gia sir calcium oxalate két tia tir 1 mL mau mot nguoi tdc dung vira hét vi 2,05 mL dung dich
potassium permanganate (KMnO,) 4,88.10* M. Xac dinh ndng d6 ion calcium trong mau ngudi d6
bang don vi Ca>/100mL mau.

‘ Hwéng din giai
a. Canbang PTPU
JKMnO, + 5CaC-0, +8H.SO, - 5CaS0, + K.SO, + 2MnS0, + 5C0. T + 4H.0

Ix |[Mn + 3¢ — 1-{"[1

5x f_ —3 [ le

b. S6 mol KMnO, can dung dé phan Gng hét voi calcium oxalate két tia tir | mLmau 1a 10 mol.

1 =2.5x10" mol

Tu PTPU taco
= Khoi lugng ion calcium (mg) trong 100 mL mau la:

c) 2,5x10°x40x 10°x 100 = 10 mg/100mL.
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