Tén Gido Vién Soan: H6 Tan Pat
Chuyén Pé 38 IRON (SAT) VA HQP CHAT CUA IRON. HQP KIM CUA IRON
Phin A: Li Thuyét
I- VITRI VA CAU TAO
- Vi tri : Sat 1a nguyén t6 kim loai chuyén tiép, thudc nhém VIIIB, chu ki 4, s6 hiéu nguyén tir 1a 26.
- Cdu hinh electron nguyén tir : 1s*2s*2p®3s>3p®3d°4s’ ; hodc viét gon 1a [Ar] 3d°4s?.
- Céu hinh electron cta ion Fe?* : [Ar] 3d°
- C4u hinh electron ciia ion Fe** : [Ar] 3d°
- S6 oxi héa : Trong cac hop chat st ¢ cac sb oxi hoa 1a +2, 13.
e Cdu tgo don chat : Tly thudc vao nhiét, kim loai Fe c6 thé ton tai & mang tinh thé lap phuong tim
khdi (Fe,) hodc 1ap phuong tim dién (Fe,)
e Nang luwong ion hoa : 1, =760 (KJ/mol) ; I, = 1560 (KJ/mol) ; Is = 2960 (KJ/mol).
* Ban kinh nguyén tir va ion : Rge = 0,162 (nm) ; R g0, = 0,076 (nm) ; R 0, = 0,064 (nm).
e Thé dién cuc chudn : E (re's = —0,44V ; E (1, = 0,036V ;E ppiree, = +0,77V.
I1 - TRANG THAI TU NHIF:N
Sat chiém khoang 5% khdi luong vo Trai Dat, dung hang tht hai trong cac kim loai (sau nhom).
Trong ty nhién, sit ton tai chi yéu & dang hop chét trong cac loai quing, sit ty do chi tim thiy trong cic
manh thién thach.
Quing sit quan trong 13 : quing hematit dé (Fe,O; khan), quing hematit niu (Fe;Os.nH;0),
quang manhetit (Fe;O.), quang xiderit (FeCOs), quang pirit sit (FeS.).
II1 — TINH CHAT VAT LI
Sét 1a kim loai mau trang hoi xam, déo, dé rén, nong chay & nhiét do 1540°C, c6 khéi luong riéng 7,9
g/em’. St c6 tinh dan dién, dan nhiét tbt, dic biét co tinh nhiém tir.
IV - TINH CHAT HOA HOC
Sit 1a kim loai cé tinh khir trung binh. Khi tac dung véi chit oxi héa yéu Fe bi oxi héa thanh
Fe, véi chit oxi héa manh Fe bi oxi hoéa thanh Fe*.
Fe Fe* + 2e

—

Fe Fe** + 3e

1. Tac dung voi phi kim
- Sat khir nhiéu phi kim thanh ion am, trong khi d6 Fe bi oxi hoa thanh Fe*" hodc Fe*".

Thi du : Fe + S £ FeS (xam den)
3Fe + 20, € Fe;04 (ndu den) FeO.Fe,0;

2Fe + 3CL, £ 2FeCl; (niu dé)
2. Tac dung véi acid
a) Voi acid HCI, H,SO, loang ‘
Fe khir dé dang ion H" trong acid HCI, H,SO. lodng thanh khi H,, dong thoi Fe bi oxi hda thanh Fe*.
Fe + 2H' Fe* + H,!

e —

Fe + HzSO4 FeSO4 + HzT
b) Véi acid HNO3, HzSO4 di:ic
e Sit bi thu dong hoa trong acid HNOs déc, ngui va H,SO, dac, ngudi.
* Vi acid HNO; loang, HNO; dac nong va H,SO4 dic nong, Fe bi oxi hdéa manh thanh Fe*'.

2Fe + 6H:SO,(dic) £ Fex(SO.) + 3S0.7 + 6H,0
Fe + 6HNO;(dic) £ Fe(NO;); + 3NO,' + 3H,0

Fe + 4HNO; (loing) £ Fe(NOs); + NO' + 2H,0
3. Tac dung v6i nudc
- O nhiét do cao, sat khir dugc hoi nudce :

3Fe + 4H,0 t°<570°C Fe,0, + 4H,!
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Fe + H,0 (°>570°C Feo + H,'
4. Tac dung v6i dung dich muoi
- Sat khtr dugc nhitng ion cua kim loai yéu hon trong dung dich mudi thanh kim loai ty do.

—

Fe + CuSO, FeSO, + Cu!

—

Fe + 3AgNO; (du) Fe(NO:); + 3Ag!
BAI 2: HQP CHAT CUA SAT
I- HOP CHAT SAT (II)
- Trong céc phan tng héa hoc, ion Fe?* d& nhudng 1 electron dé tro thanh ion Fe'' :

Fe* Fe¥ + e
Nhur vy, tinh chét héa hoc diic trung ciia hop chit sit (I) 1a tinh khit.
1. Sit (1) oxide, FeO
- FeO 1a chat ran, mau den, khong tan trong nudc va khong cé trong ty nhién.
- FeO la oxide bazo, tac dung véi acid HCL, H,SOs,,... tao ra mudi Fe*".

Thl’ du N FCO + 2HC1 ; F6C12 + Hzo ]
- FeO c¢6 tinh Khir, tic dung v6i chat oxi hoa nhu acid HNO;, H,SO; dic,... tao thanh mudi Fe’*.
Thiduy : 2FeO + 4H,SO, (dic) T < Fe,(SOs); + SO, + 4H,0

3FeO + 10HNO:; (’loéng) < 3Fe(NOs); + NO' + 5H,0
- FeO co tinh oxi héa, tic dung vdi chat khir manh nhu Al, CO, H.,... tao thanh Fe.

Thi du : FeO + H, £ Fe + H0
- Diéu che : Nhi¢t phan Fe(OH),, khur Fe,O;, dung Fe khir H,O ¢ t° > 570°C,...
Thi du : Fe(OH), £ FeO + H,0

Fe,0; + CO 500-600°C 2pe0 + CO,
2. Sit (IT) hydroxide, Fe(OH),
- Fe(OH), 1a chét ran, mau tring xanh, khong tan trong nudc. Trong khong khi am, Fe(OH), d& bi oxi
hoa trong thanh Fe(OH); mau nau do.

—

4FG(OH)2 +‘ Oz ~+ 2H20 4FG(OH)3
- Fe(OH); 1a hydroxide kém bén, dé bi phan hiy béi nhiét.

- Nhiét phan Fe(OH), khong c6 khong khi (khong c6 O,) : Fe(OH), € “  FeO + H,O

- Nhiét phan Fe(OH), trong khong khi (c6 Q) :  4Fe(OH), + O, T O 2Fe;0; + 4H,0
- Fe(OH), 1a m{t bazo, tic dung véi acid HCI, H,SO4 lodng,... tao ra muoi Fe™.

Thidu : Fe(OH). + H,SO; (loang) FeSOs + 2H,O )
- Fe(OH); ¢6 tinh Kkhir, tic dung vGi chat oxi hoa nhu acid HNO;, H,SO, dic.,... tao thanh muoi Fe’”.
Thi du : 2Fe(OH), + 4H,S0,(dic) T FexSOs); + SO.' + 6H0

3Fe(OH), + 10HNO; (loing) £~ 3Fe(NOs;); + NO' + SH,O

- Piéu ché Fe(OH), bang cach cho mudi st (II) tac dung véi dung dich bazo trong diéu kién khong co

khong khi.
Thi du : FeCl, + 2NaOH Fe(OH),! + 2NaCl

3. Mudi sat (II)

- Pa s6 mudi sit (I) tan trong nudc, khi két tinh thuong & dang ngadm nuéc nhu FeSO..7H,0,
F€C12.4H20,...

- Muéi sit (IT) ¢6 tinh Khik, bi cac cht oxi hoa manh oxi hoa thanh mubi sit (III).

Thidu : 2FeCl, + ClL, 2FeCl;
(dd mau luc nhat) (dd mau vang ndu)

—

10FeSO4 + 2KMnO, + 8H,SO4 5F62! SO4!3 + K,SO4 + 2MnSO4 + 8H,O
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(dd mau tim hong) (dd mau vang ndu)

- Piéu ché mubi sat (II) bang cach cho Fe hodc cac hop chat sit (II) nhu FeO Fe(OH),,... tic dung véi
acid HCI, H,SO, loang (khong c6 khong khi). Dung dich mudi sit (IT) thu duoc c6 mau luc nhat.
4. Ung dung ciia hop chat sat (II)

Mubi FeSOy4 duge dung lam chét diét sdu bo c6 hai cho thuc vat, pha ché son, myuc va dung trong ki

ngh¢ nhudm vai.
I - HOP CHAT SAT (III)

- Trong cac phan tng hda hoc, tiy thudc vao chat khir manh hay yéu, ion Fe** c6 kha ning nhan 1 hoic
3 electron :

e

Fe** + 1le Fe**

—_—

Fe’* + 3e Fe
- Nhu vy, tinh chit héa hoc dic trung ciia hop chét sit (IIT) 1a tinh oxi héa.
1. Sit (III) oxide, Fe,0;
- Fe,05 1a chét ran, mau d6 nau, khong tan trong nudc.
- Fe,0s 12 oxide bazo, tan trong cac dung dich acid manh nhu HC1, H,SO,, HNO:;,... tao ra mudi Fe*".

Thi du N F6203 + 6HNO3, 2FC(NO3)3 + 3H20
- Fe;0; ¢6 tinh oxi hoda, taic dung véi chat khu nhu Al, C, CO, H,,... & nhiét do cao.
Thi du : Fe,0: + 2A1 £ ALO; + Fe

o Fe.0; + 3CO € 2Fe + 3CO;
- Piéu che Fe,O; bang cach nhi¢t phan Fe(OH); ¢ nhiét do cao.

2Fe(OH): £ Fe,05 + 3H,0
2. Sit (II1) hydroxide, Fe(OH);
- Fe(OH); 1a chat ran, mau nau do, khong tan trong nudc.
- Fe(OH); 1a mot bazo, dé tan trong cac dung dich acid nhu HC1, H,SO., HNO:,... tao ra mudi Fe*".

T%ll’ du ’ 2‘FG(OH)3 + 3H’28Q4 Fez(SO4)3 + 3H20
- Diéu che Fe(OH); bang cach cho mudi sat (III) tac dung véi dung dich bazo.
Thidu : FeCl; + 3NaOH Fe(OH); + 3NaCl

3. Mudi sit (I11)

- Pa s6 mudi sit (III) tan trong nuoc, khi két tinh thudng & dang ngdm nudc nhu Fe,(SO4);.9H,0,
FCCI3.6HQO,...

- Mudi sit (III) c6 oxi hoa, dé bi khir thanh mudi sat (II).

Thidu : Fe + 2FeCl; 3FeCl,
(dd mau vang) (dd mau xanh nhat)
Cu + 2FeCl; CuCl; + 2FeCl,
(dd mau vang) (dd mau xanh)
2FeCl; + 2KI 2FeCl, + 2KClI + I,

- Piéu ché : Cho Fe tac dung véi cac chét oxi hda manh nhu Cl,, HNO;, H,SOy dic,... hodc cac hop
chét sat (I11) tac dung véi acid HCI, H,SO, lodng,... Dung dich muéi sét (I1I) thu dugc ¢6 mau vang nau.
- Nhan biét mudi sit (IIT) nho tac dung v6i dung dich mudi kali hodc mudi amoni sunfoxianua (KSCN,
NH,SCN) dé tao mudi sat (IIT) sunfoxianua mau d6 mau:
FeCL+3KSCN [ Fe(SCN); + 3KCl
Pbi véi Fe?* va Fe*' thi co thé nhan biét qua phirc cyanide:
Fe* + 6CN- - [Fe(CN)s]*  —  Fes[Fe(CN)g]s

Feroxianua xanh Prusse
Fe** + 6CN- [Fe(CN)s]* —  Fe;s[Fe(CN)g)z
Feroxianua xanh Turn bull

4. Ung dung ciia hop chit sit (I1I)

Nhém Thaiy: Nguyén Quoc Diing — Tel & Zalo: 0904.599.481 Page 3



Tén Gido Vién Soan: H6 Tan Pat
Muoi FeCls duge dung lam chat xtic tic trong mot s6 phan ing httu co. Fex(SO4); co trong phen sat—
amoni (NH4),SO4.Fex(S0,);5.24H,0. Fe,0; duoc dung dé pha ché son chong gi

BAI 3: SAN XUAT GANG - THEP
I. SAN XUAT GANG
1. Nguyén liéu
Quang st (khong chira hodc chira rat it S, P), chét chay
2. Nguyén tic
Dung CO dé khir dan dan Fe,O; thanh Fe

4 o B2 8 o & o

3. Cac phén Wrng xay ra trong qua trinh sian Xuit gang
- Phan ng tao chat khu CO

C+0, — " CO,

CO+C —" 200

- Phan trén than 16 & 400°C dén 1200°C
3Fe;05+ CO ~ 2 2Fe;04 + CO,

- Phan giira cua than 10 nhiét d6 (500°C - 600°C)
_Fe;0,+CO ~ = 3Fe0 + CO;

- Phan dusi than 10 nhiét 6 (700 - 800°C)

~ FeO+CO ~ 7 Fe+CO; 7
- Sat chay qua C xudng dudi thu duge san pham gang long ¢ 1200°C va xay ra cac phan ung phu:

3Fe+C — ' FeC
3Fe+2C0 — ' FesC +CO,
(xementit)

- Ngoai ra con thu duogc xi tir cac phan img phu sau:
CaCO; — " (CaO +CO2

CaO + SiOZ(cét) — > Ca8103 (xi)
Va khi 16 cao gém CO, H,, CH,, .... dung lam nhién liéu.
II. SAN XUAT THEP
1. Nguyén liéu
Gang trang, gang xam, sat phé liéu
Khong khi hodc oxi
Nhién li¢u: dau madut hogc khi dot
Chat chay: canxi oxide
2. Nguyén tic
Oxi hoa cac tap chat trong gang (Si, Mn, S, P, C) thanh oxide nham lam giam ham luong cta ching
trong thép.
3. Nhirng phan ing héa hgc xay ra
a. Phan ung tao thép
- Oxi khong khi s& oxi hoa cac tap chit trong gang
Trude hét Si+ 0, ~— " SiO;

2Mn+0; ~ “= 2MnO
- Tiép dén C bi oxi hoa thanh CO (1.200°C)

20+0, — = 2C0
-Saud6 S+0, —— SO,

4P +50, ~ “= 2p,0;
- M6t phan Fe bi oxi hoa
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2Fe+0, — ™ 2FeO

- Sau khi cho thém luong gang giau Mangan Mn la chat khtr manh hon Fe sé& khtr ion sét trong FeO thanh
sat.
FeO+Mn ~ — Fe+MnO
b. Phan ung tao xi N ) i
- O nhiét do cao SiO,, P,Os tic dung vdi CaO tao xi dé nong chay, co ti khoi nhé ndi trén thép.
3Ca0 +P,05s — “ Cay(PO,),
CaO + Si0, ~ ™ CaSiO;

Ngay nay ¢6 mdt s phwong phap luyén thép chu yéu sau day:
1.Phwong phap Bessemer: Thoi khong khi vao trong gang 1ong dé dbt chay cac tap chét trong gang:

Mn+0, — 2MnO

Si+ 0, -—  sio,

C+ 0, -—= o,

2Fe + O, — 2FeO

FeO + SiO; — FeSiO;

MnO + SiO, - MnSiOs xi

* Pic diém:

- Xay ra nhanh (15 — 20 phit), khong cho phép diéu chinh dugc thanh phan cia thép.

- Khong loai bo duoc P, S do d6 khong luyén dugc thep néu gang co chira nhirng tap chat do.
2. Phuwong phap Bessemer cai tién:

a) Phwong phdp Thomas: Lot bang gach chira MgO va CaO dé loai bo P:

4P+50, — = 2P0

P,0s+3Ca0 — = Cas(POu),
* Pac diém: Cho phép loai dugc P nhung khong loai dugc luu huynh.
b) Phuong phap thoi Oxi: thay khong khi bang O2 tinh khiét c6 ap suét cao (khoang 10atm) dé oxi hoa
hoan toan cac tap chat. Pay 1a phuong phap hién dai nhat hién nay.
* Pic diém:
- Néng cao chét lugng va ching loai thép
- Dung dugc quing sat va sit thép gi dé lam phdi liéu
- Khi O, ¢6 tée do 1on xuyén qua phé liéu néng chay va oxi hoa cac tap chit mot cach nhanh chong. Nhiét
luong téa ra trong phan g oxi héa giir cho phdi lidu trong 16 ludn & thé 1ong.
- Cong suat tdi uu.
3. Phwong phdap Martin: chat oxi hoa 1a oxi khong khi va ca sat oxide clia quang sat.
* Pic diém: - tén nhién liéu dé dot 1o
- X4y ra cham (6 — 8h) nén kiém soat duoc chat lugng thép theo ¥ mudn.
4. Phwong phdp hé quang dién: nho nhiét do trong 16 dién cao (> 3000°C) nén c6 thé luyén duoc cac
loai thép dac biét chira nhitng kim loai khé néong chay nhu Mo, W, ...

Phén B: Bai Tap Pugc Phin Dang (méi dang t6i thiéu 10 cau) ,
DANG 1: GIAI TOAN BANG PHUONG PHAP BAO TOAN NGUYEN TO.

2 PINH LUAT BAO TOAN NGUYEN TO
Z ”ngweélt:dr:'rﬁlp:'l'.l :Z n"g'_gass'l toesa pol
O Céch tinh sb mol nguyén té trong hop chit va nguoc lai:

- Néu ta c6 hop chit A,.B, = s trorg A, 8, =X nr"ﬁ, . My trong A8, =Y. nﬁ,gr
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n = i
.ﬂ.xﬁ‘}, X

- Néu ta c¢6 s6 mol nguyén t A trong AB, =

1
£ ;L , . , L. . nDtr::ng:-x-: :E' H*
< Néu ta ¢6 hon hop cac oxide tac dung vai HC1/ H,SO4 thi:

0 + 2H" - H,0

Céu 1: Hoa tan hét hdn hop gdm 6,96g Fe;0, ; 1,6g Fe,0s ; 1,02g ALO; vao Vml dung dich chtra HCI
0,5M va H,SO4 0,25M. Gia tri cua V 1a bao nhiéu?
Huéng din giai
npcr = 0,5V mol; nipsos = 0,25V = Ny wong 2.acia = 0,5V +2.0,25V =V mol
Fe;0, + 8H' — Fe* + 2Fe* + 4H,O

0,03------- 0,24
Fe,0s + 6H° — 2Fe® + 3H,0
0,01----—--0,06
ALO; + 6H — 2AP + 3H,0
0,01----—--0,06

= nyg = 0,24 + 0,06 + 0,06 = 0,36 mol =V = V =360 ml
Céu 2: Hoa tan hét 18g hdn hop gém Fe;O, va Fe,0s vao Vml dung dich chira HC1 0,5M va H,SO,
0,25M. Khbi luong mubi khan trong dd 14 21,375g. Gi4 tri caa V 1a bao nhiéu?
Hwéng din giai
Nuyc1 = 0 5V 1’1’101 NH2so4 = 0 25V mol
BTNT H: nwmc + Damzsos = Namzo — Naer + 2.0m2s04 = 2.0120 — 0,5V + 2.0,25V = 2.nm20
— nmo = 0,5V mol
BTKL: Mhnhoxide T Mhh acid = Mbh mudikhan T Mp2o0 = 18 + 0 5V. 36 5+ 0 25V.I98 =21 375 + 0 5V.18
=V =0,1= 100ml
CAu 3: Dé hoa tan hét 5,24¢ hon hop Fe;0s; Fe,Os; FeO can dung 160ml dd HCI 0,5M. Néu khir hoan
toan 5,24g hon hop trén bfing khi H, & nhiét do cao thi thu dugc khéi lugng Fe la bao nhiéu?
Hwéng din giai
nuct = Cu.V=0,5.0,16 = 0,08 mol
Fe;04; FeyOs3; FeO + 160ml dd HC1 0,5M — FeCl, + FeCl; + H,O
BTNT H: Ny/acr = Ny/2o = Nyl = 2.nH20 = N0 = IlHCl/Z = 0,08/2 = 0,04 mol
BTNT O: No trong hh oxide = No/H20 = NH20 = 0304 mOI = Mo trong hh oxide = 030416 = 0564 gam
= MFe = Mhh oxide sét — MO trong hh oxide = 5,24 - 0,64 = 4,6g
Cau 4: Cho 7,68 gam hdn hop gém FeO, Fe;04, Fe,05 tac dung vira hét v&i 260 ml HC1 1M thu duoc
dung dich X. Cho X phan tng v6i dung dich NaOH du thu duoc két tia Y. Nung Y ngoai khong khi dén
khéi lugng khong ddi thu dugc dén khdi lwong khong dbi duoc m(g) chét rén. Tinh m.
Huéng din giai
nuc = 0,26.1 = 0,26 mol = ny" FeCl, + 2NaOH — Fe(OH),! + 2NaCl; Fe(OH); —t*— Fe,O; + H,O
O trong hh oxide + 21‘1+ — H20 FCCI3 + 3NaOH — FG(OH)}L + 3NaCl 2Fe(OH)2 + Oz —to—> F6203 + HzO
0,13 0,26 — MO trong hh oxide = 0,13.16 =2,08¢g
= MFe trong hh oxide — Mhh oxide — MO trong oxide — =7,68 -2,08=15,6 £ = 1Fe trong hh oxide — =5,6/56 = 0,1 mol
BTNT Fe NFe trong hh oxide — = Nfe trong Fe203 = O 1 2 NFe203 = NFe203 = 0 1/2 0 05 m01
= MFe203 = 0 05.160 = 8g
Cau 5: Mot h6n hop X gém 10,88 g cac oxide Fe;04 , FeO, Fe,O; dun nong voi CO, sau phan tng thu
dugc a gam hdn hop rin Y va 2,9748 lit khi (dkc). Gia tri cia a 1a bao nhiéu?
Hwéng din giai
Ncoz = 2,9748/22,4 = 0,12 mol = ncope (BTNT C)
BTKL Mhh oxide + 1TlCOpu' IMhh chit rén Y + Mco2 = 10 88 + 0 12 28 Mhh chit rin Y + 0 12 44
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= M chitrin Y = 8,908
Céu 6: Khir hét m gam Fe;O, bang CO thu dugc hdn hop A gdm FeO va Fe. A tan vira du trong 0,3 1it
dung dich H,SO4 1M cho ra 4,958 lit khi (dkc). Tinh m.
Hwéng din giai
NH2s04 — CM. = 1 0 3 0 3 mol N = 4 958/22 4 O 2 l'IlOl
Fe + HzSO4 — FGSO4 + Hz

0,2 0,2 0,2
FeO + HzSO4 - FGSO4 + HZO
0,1------0,3-0,2

BTNT Fe: neeresos = Nrereo T Nre = 3.Mpe304 = NEeo T NEe
= 3. NFe304 = O 1+0 2 0 3= NFe304 = 0 3/3 = O 1 l'IlOl = MFe304 — 0 1.232 =23 2 gam
Céu 7: Dé hoa tan hoan toan 2,32 gam hdn hop gdm FeO, Fe;0, va Fe,0; (trong d6 sé mol FeO bang sd
mol Fe,05), can dung vira du V lit dung dich HCI 1M. Gié tri cia V la bao nhiéu?
Hwéng din giai
Quy ddi hdn hop FeO, Fe;04, Fe,O; thanh Fe;Os = npezo0s = 2,32/232 = 0,01 mol
Fe;0, + 8HCI — FeCl, + 2FeCl; + 4H,0

= VHCI H/CM = 0 08/1 = 0,08 mol
Cau 8: Cho 2,13 gam hon hop X gém ba kim loai Mg, Cu va Al ¢ dang bdt tac dung hoan toan véi oxi
thu dugce hdn hop Y gdom céc oxide c6 khdi lugng 3,33 gam. Thé tich dung dich HCI 2M vira du dé phan
mg hét voi Y 1a bao nhiéu?
Hwéng din giai
BTKL: Muhskr T Mo2 = Mihoxide = Moz = 3,33 = 2,13 = 1,2 gam
= No/o2 = 2.1 2/32 0 075 mol 1O trong oxide (BTNT O)
O%ponghhoxiee + 2H" = H,O

= Vuo =1n/Cy=0,15/2=0,075 lit="75 ml
Ciu 9: D6t chay hoan toan 4,04 gam mot hdn hop bot kim loai gdm Al, Fe, Cu trong khong khi thu duoc
5,96 gam hon hop 3 oxide. Hoa tan hét hdn hop 3 oxide bang dung dich HCI 2M. Tinh thé tich dung dich
HCI can dung.

Huéng din giai
BTKL: Munske T Moz = Mhhoxide = Mo = 5 96 -4 04 =1 92 gam = No/o2 = 2.1 92/32 0 12 mol = No
irong oxide (BTNT O)
Oz_trong hhoxide T 2H" — HzO

= Vya =n/Cy=0,24/2 =0,12 lit
Cau 10: Cho mét ludng khi CO di qua m gam hdn hgp Fe,0s, CuO va ALLO; Trong d6 s6 mol ciia Fe,0;
bang 3 1an s6 mol CuO, sé mol CuO bang 2 1an s6 mol Al,Os. Sau phan tng thu dugce 30 gam chit ran va
chat khi. Cho hdn hop khi thoat ra tic dung hét voi vao 150ml dung dich Ba(OH), 1M, sau phan tmg thu
dugc 19,7 gam két tua. Gi tri m 1 bao nhiéu?
Huéng din giai
bit s6 mol ciia ALOs: x mol; CuO: 2x mol; Fe,Os: 6x mol
NBaoH)2 = CMV = 10,15 = 0,15 l'IlOl, NBaco3 = 19,7/197 = 0,1 mol
COz + Ba(OH)2 - BaC03i + HZO
0,1 0,1 0,1
2C02 + Ba(OH)2 - Ba(HC03)2
0,1 0,15-0,1=0,05
Nco2 = O 1 + O 1 0,2 mOl = 1lco pe — No trong oxide
BTKL: my oxide ¥ Mcopa = Mhchie in T Mco2  — M oxide + 0,2.28 =30 + 0,2.44 — mup oxice = 33,28
DANG 2: XAC PINH CONG THU'C CUA OXIDE SAT

< Xac dinh cong thire Fe Oy
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X

-Néu Y=1 [0FeO,la: FeO
X 2

-Néu ¥ = 30 Fe,0, la: Fe,0;
X 3

-Néu Y = 41 Fe,0, la: Fe;0,

X Dk
< Thong thuong ta xac dinh ty 18 y e ’ )

ob¢ xac dinh ty 1¢ nay co theé dua vao: Pinh luét bao toan nguyén to, Pinh luit bao toan s6 mol electron,
phan ’l'Ing voi agid, v6i chat khir manh C, CO, H,, Al,...

< Néu oxide sat (FexOy) tac dung voi H,SO4 dac, HNO; dac khong giai phong khi d6 1a Fe,Os.

Cau 1: Khtr a gam mdt oxide st bﬁng carbon oxide & nhi¢t d cao, nguoi ta thu dugce 0,84 gam st va
0,88 gam khi CO,. Xéc dinh cong thirc oxide sit.
Huwéng din giai
Dit CTHH cua oxide sit 1a Fe,Oy
Fe.Oy, + yCO ---t"— xFe + yCO;,
BTNT C 2 Ncopir = Nco2 = NO trong oxide FexOy = 0,88/44 = 0, 02 mol
nre =m/M = 0,84/56 = 0,015 mol = x:y =ng : no=0,015/0,02 = % = CTHH ciia oxide sdt la Fe;0,
Céu 2: Khir a gam mét oxide sit bang cacbon oxide ¢ nhiét d6 cao, nguoi ta thu dugc 14,56 gam sit va
9,6681 lit khi CO,. Xac dinh cong thirc oxide st.
Hwéng din giai
Pit CTHH cua oxide sét 1a Fe,Oy
Fe,O, + yCO --t*-> xFe + yCO,
BTNT C 2 Ncopir = Nco2 = NO trong oxide FexOy — 9,6681/24, 79 = 0,39 mol
=m/M = 14,56/56 = 0,26 mol = x:y =np :no=0,26/0,39 =2/3
= CTHH ciia oxide sdt la Fe,O;
Céu 3: Hoa tan hét 34,8g Fe,O, bang dd HNO; lodng, thu dugc dd A. Cho dd NaOH du vao dd A. Két
tua thu dugc dem nung & nhiét d cao cho dén khéi luong khong doi. Dung H, dé khir hét lugng oxide tao
thanh sau khi nung thu duoc 25,2g chit rin. Xac dinh cong thiic Fe,O,.
Hwéng din giai
34,82 Fe,Oy + HNO;31ing = ddA + NaOH - Fe(OH); --t"— Fe,O; + H, — 25,2g Fe
BTNT Fe: IMFe trong oxide FexOy — IMFe chit rin = =25 2g = Nge — 25 2/56 = O 45 mol
= Mo trong FexOy — mFexOy MFe trong oxide — 34 8 25 2 9 6g = No trong oxide — 9,6/16 = 0,6 mOI
Laptilé: x:y=0,45:0,6 =3 :4 = CTHH cua oxide sit 1a Fe;O,
Cau 4: Khir mét lugng oxide kim loai ¢ nhiét do cao thi can 2,2311 lit H,. Kim loai thu dugc dem hoa tan
hoan toan trong dd HCI, thu dugc 1,4874 lit H,. cong thirc phan tir ctia oxide kim loai 142 (biét cac khi do
o dkc)
Hwéng din giai

e 1y = 2,2311/24,79 = 0,09 mol; N o) = 1,4874/24,79 = 0,06 mol = 0,09xn/2y

MO, + yH, ---t"— xM + yH,O = 0,045nx/y = 0,06 = x/y = 0,06/0,045n
0,09--------- 0,09x/y Véin=1 = x/y=4:3

2M + 2nHCI — 2MCl, + nH, n=2 = x/y=2:3 = MO; (Fe,05)

0,09x/y 0,09xn/2y n=3 = xy=4:9

Céu 5: Bé hoa tan 4 gam Fe,O, cin 52,14 ml dd HCI 10% (D = 1,05 g/ml). Xac dinh cong thirc phan tir
Fe,O,.

Hwéng din giai
DHCI mdd/Vdd = Myd HCl — =D V=1 05 52 14 =54 747g = M¢tHCl = 54 747.10/100=5 4747g = Nyc1 = 0 15
mol
Fe.O, + 2yHCl — xFeCl,yx + yH,O Mrexoy = 0,15/2y.(56x + 16y) =4g — 4.2x/y +1,2=4
0,152y 0,15 =>x/y=(4-12)42=2:3 = Fe,0;
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Tén Gido Vién Soan: H6 Tan Pat
Cau 6: Ding CO duw dé khir hoan tdan m gam bt sit oxide (Fe,Oy) dan toan bo lugng khi sinh ra di that
cham qua 1 lit dung dich Ba(OH), 0,1M thi vira du va thu duoc 9,85gam két tiia. Mit khac hoa tan toan
bd m gam bot sit oxide trén béng dd HCI du rdi ¢ can thi thu duge 16,25 gam mudi khan. Gia tri cia
m va cong thirc oxide (FecOy)?

Huéng din giai
NBaOH2 = CMV = 0,1 1= 0 1 mol NBaco3z = 9 85/197 0 05 mol

CO; + Ba(OH), — BaCOs;l + H,O Fe.O, + 2yHCI — xFeClyx + yH,O
0,05 0,05 0,05 a ax

2C02 + Ba(OH)z - Ba(HCO3)2

0,1 0,05

ncoz = 0,05 + 0,1 = 0,15 mol = nosrexoy

NoFexoy = AY mOl, Nci trong mudi aX~2y/X = 23}’ = Nl trong mubi — 2nO/FexOy = Nl trong mubi — 20,15 = 053 mol = Mgy
wongmusi = 0,3.35,5 = 10,65g MFe trong muéi = MFeCi2y/x — Ml trong muéi = 16,25 — 10,65 = 5,6g

= nr.= 0,1 mol

Laptilé: x : y =np : no=0,1:0,15= 2:3 = CTHH cua oxide sit 12 Fe,0;

Cau 7: Hoa tan hoan toan 1 khdi lugng Fe,O, bing dung dich H,SO, diic néng thu dugc khi A va dung
dich B. Cho khi A hap thu hoan toan bdi dung dich NaOH duw tao ra 12,6 gam mudi. Mit khac ¢6 can
dung dich B thi thu duoc 120 gam muéi khan. Xac dinh Fe,O,

Hwéng din giai

Nnazsos = 12,6/126 = 0,1 mol Quy dbi Fe,O, vé 2 nguyén t6 Fe va O
SO, + 2NaOH — Na,SO; + H,O Fe® -3¢ — Fe” S§* + 2¢ —» S*
0,1 0,1 0,6------ 1,8 0,2----0,1
Dung dlCh Bla Fez(SO4)3 = NFe2(S04)3 =120/400 = 0,3 mol OO + 2e — 0_2 BT e: 1,8 = 0,2 +2a
BTNT Fe: Nrerexoy = Drereasoss = 2.0,3 = 0,6 mol a------- 2a = a=(1,8-0,2)/2=0,8 mol

Laptilé: x : y =ng : no=0,6:0,8= 3:4= CTHH cia oxide sit 1a Fe;O,

Céu 8: Hoa tan 10 gam hén hop gém Fe va Fe,O, bang HCI dugc 1,2395 lit Hy(dke). Ciing lugng hon
hop nay néu hoa tan hét bang HNOs déac nong duoc 6,1975 lit NO,(dke). Tim cong thire Fe,Oy.
Huwdng dan giai

nm = 1,2395/24,79 = 0,05 mol Fe’ - 3e — Fe® N + le - N*

Fe + 2HCI — FeCl, + H, Xmmmmmm 3x 0,25----0,25

0,05 0,05 0" + 2 - O? BT mol electron: 3x = 0,25 + 2y
Quy d6i hh vé 2 nguyén t6 Fe va O y------ 2y = 3x-2y=0,25 (1)

Nno2 = 6,1975/24,79 = 0,25 mol my, =mp. + Mo = 56x + 16y =10g (2)

Giai (1), (2) = x=0,15mol; y=0,1 mol = ngerexoy = 0,15 — 0,05 = Q,l mol
Laptilé: x : y =np : no=0,1:0,1 = 1:1= CTHH cua oxide sat la FeO

Cau 9: Cho mot luong khi CO di qua 29 gam mt oxide sit. Sau khi phan tng xdy ra hoan toan nguoi ta
thu duoc mot chat ran c6 khdi luong 21 gam. Xac dinh cong thire oxide sat.

Huéng din giai
nge = 21/56 = 0,375 mol; 1o ong Fexoy = Mrexoy — Mre = 29 — 21 = 82 = N0 tong oxice = 8/16 = 0,5 mol
Laptile: X 1 y =ng : no=0,375:0,5= 3 :4= CTHH cia oxide sit 1a Fe;O,

Cau 10: Khtr hoan toan m gam oxide M,Oy can vira da 19,832 lit khi CO (dkc), thu dugc a gam kim loai

M. Hoa tan hét a gam M bang dd H,SO, dic, néng, du, thu duoc 22,311 lit khi SO, (dkc). Oxide M 1a gi?
Huéng din giai

nco = 19,832/24,79 = 0,8 mol; nso, = 22,311/24,79 = 0,9 mol BT mol electron: an=1,8 =>a=1,8n

BTNT C: N0 trong oxide = Nco pa = Ncoz = 0,8 mol n=1=2a=18=>x:y=1,8:0,8=9:4 (loai)
M’ -ne - M™ n=2=a=182=09=x:y=0,9:0,8=9: 8 (loai)
a------ an n=3 =>a=183=06=>x:y=0,6:08=3:4
S + 2¢ —» S™ = CTHH cua M,Oy la Fe;Oy

1,8 0,9
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Cau 11: Khir hoan toan mot oxide sit ¢ nhiét d6 cao can vira du V lit khi CO (dkc), sau phan tng thu
duogc 0,84g Fe va 0,02 mol khi CO,. Cong thurc ctia X va gia tri cua V 14n luot 13 bao nhiéu?
Hwéng din giai
Dt CTHH ciia oxide sat 1a Fe,O,
nr. = 0,84/56 = 0,015 mol
BTNT C: 10 trong oxide — Nco pr = Nco2 = 0,02 mol = Vco pit = 0,0224,79 = 0,4958 lit
Laptilé: x : y =ng : no=0,015:0,02= 3:4= CTHH cia oxide sit 1a Fe;O,

DANG 3: BAI TOAN OXI HOA 2 LAN

< _ HHNO;
Fe + 02 9 hon hO'p A (FeO, F6203, FC304, Fe du) FGO\IO:;)Q; + SPK + HzO
x _ S0,
Hodc: Fe + O, 9 honhop A (FeO, Fe;0s, Fe;04, Fe du) Fex(S0Os); + SPK + H,O
Hon hqp cfzdt ran X gom FeO; Fe;0;; Fe;O, hodc Fe dw
Quy doi hon hop X thanh Fe: x mol va O: y mol
Béo toan mol electron va giai hé phuong trinh

Céu 1. Nung m gam bot sit trong oxi, thu duoc 3 gam hon hop chit ran X. Hoa tan hét hdn hop X trong

dung dich HNO; (du), thoat ra 0,61975 (& dkc) NO (la san pham khir duy nhat). Gia tri ciia m 1a?
Huéng dan giai

Hon hop chat ran X gom FeO; Fe,0s; FesO, hodc Fe du

Quy déi hén hop X thanh Fe: x mol va O: y mol ---HNO;— 0,61975 lit khi NO: 0,025 mol

Fe — Fe" + 3e BT mol electron: Téng nechO=T5ng Ne nhan
Kemmm e 3x 3x = 2y + 0,075
O +2 — 07 = 3x-2y=0,075(1)
y----- 2y Mepgirinx = Mpe + Mo = 3 gam
N®+ 3e - N7 © 56x + 16y = 3 (2)

- 0,075 0,025  Giai (1),(2) = x = 0,045 mol; y = 0,03 mol = my. = 0,045.56 = 2,52 gam
Céu 2: bé m gam bot Fe trong khong khi sau mét thoi gian thu duge 19,2 gam hon hop B gom Fe, FeO,
Fe,03, Fe304. Cho B vao dd HNO5 loéng khudy ky d€ phan tmg hoan toan thay B tan hét thu dugc dd X

chta 1 mudi va 2,24 1it NO (dktc). Héi m c6 gia tri ndo sau day?
Hudéng din giai
Hon hop chat rin X gom FeO; Fe,0s; FesOq hodc Fe dir
Ouy déi hon hop X thanh Fe: x mol va O: y mol ---HNO;— 2,24 lit khi NO: 0,1 mol

Fe — Fe" + 3e BT mol electron: Téng nech0=T5ng Ne nhan
D 3x 3x = 2}""0,3
O +2 - O? = 3x-2y=0,3(1)
Ymun-2y Mehiering = Mre + Mo = 19,2 gam
N”+ 3¢ - N7  56x + 16y = 19,2 (2)

03 0,1 Giai (1),(2) = x=0,27 mol; y = 0,255 mol = mgp. =0,27.56 = 15,12 gam

Céu 3: Dé a gam Fe ngoai khong khi sau mot thoi gian s& chuyén thanh hdn hop A ¢6 khdi lugng 75,2
gam gém FeO, Fe,0;, Fe;04 va Fe. Cho A tac dung véi H.SO, dac, nong du thu duoc 7,347 lit khi SO,
(dkc). Tinh a?

Huwéng din giai
Hén hop chat rdn A go”‘m FeO; Fe;0;; Fe;04 hodac Fe dw
Quy doi hon hop A thanh Fe: x mol va O: y mol ---H,SO,— 7,347 lit khi SO: 0,3 mol

Fe — Fe” + 3e BT mol electron: Téng necno = TONG Ne nhan
e e 3x 3x = 2y+0,6
O +2 - 0O? = 3x-2y=0,6(1)
y-----2y Menitrina = Mpe + Mo = 75,2 gam
S+ 2¢e » S™ < 56x + 16y = 75,2 (2)
0,6 0,3 Giai (1),(2) > x=1mol; y= 1,2 mol = BTNT Fe: mg. = 1.56 = 56¢g
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Cau 4: D6t chay x mol Fe bang oxi thu dugc 5,04g hdn hop A. Hoa tan A bang dd HNO; du thu duoc
0,035 mol hdn hop Y gébm NO va NO, (san pham khtr duy nhat). Ti khéi hoi ctia Y dbi voi H, bang 19.
gia tri cua x 1a?

Hwéng din giai

NO:xmol 30 8 = x:y=8:8=1:1= x=y
19.2 Ma Nhh NO vaNO2 — 0,035 =2X=y= 0,035/2 = 0,0175 mol
NO;:ymol 46 8
Quy déi hon hop A thanh Fe: x mol va O: y mol ---HNOs— 0,0175 mol NO + 0,0175 mol NO,
Fe — Fe” + 3e BT mol electron: Tong ne cho = TONG N nhan
D 3x 3x = 2y +0,0525+0,0175
O +2 - 0O = 3x-2y=0,07(1)
y----- 2y Menitina = Mpe + Mo = 5,04 gam
N®+ 2e - N7 < 56x + 16y = 5,04 (2)

0,0525 0,0175 Giai(1),(2) = x=0,07 mol; y = 0,07 mol = BTNT Fe: ng. = 0,07 mol
N”+le —» N*
0,0175 0,0175
Cau 5: Nung néng m gam bot st ngoai khong khi, sau phan tmg thu dugc 20 gam hén hop X gom Fe,
FeO, Fe,0; va Fe;0,. Hoa tan hét X trong dung dich HNO; loang thu duoc 5,6 lit hdn hop khi Y gom NO
va NO, ¢6 ti khdi so v6i H, 1a 19. Tinh m va thé tich HNO; 1M da dung.
Hwéng din giai

NO:amol 30 8 = a:b=8:8=1:1= a=b
19.2 Ma Nhh NO vaNO2 — 0,25 >a=b= 0,25/2 = 0,125 mol
NOz:bmol 46 8
Quy d6i hon hop X thanh Fe: x mol va O: y mol ---HNOs— 0,125 mol NO + 0,125 mol NO,
Fe — Fe” + 3e BT mol electron: Tong ne cho = TONG N nhan
Xmmmmmmmmm e 3x 3x = 2y+0,25+0,125
O +2 - 0O = 3x-2y=0,375(1)
y----- 2y Mehécrinx = Mpe + Mo = 20 gam
N®+ 2e - N7 < 56x + 16y = 20 (2)

0,25 0,125 Giai (1),(2) = x=0,3 mol; y = 0,2 mol= BTNT Fe: mg. = 0,3.56 = 16,8¢
N®+1le —» N BTNT N: nnmnvos = Nnvrenos)ys T Nivno T Doz
0,125 0,125 NyNno3 — 3-nFe(NO3)3 + nno + Nnoz = 30,3 + 0,125 + 0,125 = 1,15 mol
= VHN03 = II/CM =5 1,15/1 = 1,15 lit
Céu 6: Cho mot ludng khi CO di qua dng st dung m gam Fe,O; nung néng. Sau mot thoi gian thu duoc
10,44 gam chét ran X gé)m Fe, FeO, Fe,0; va Fe;0, . Hoa tan hét X trong dung dich HNO; dac, néong thu
duogc 4,368 lit NO, (san pham khir duy nhét ¢ dktc). Tinh m ?
Huéng din giai
Hon hop chat ran X gom FeO; Fe,0s; FesO, hodc Fe du
Quy doi hon hop X thanh Fe: x mol va O: y mol ---HNOs— 4,368 lit khi NO,: 0,195 mol

Fe — Fe” + 3e BT mol electron: Tong neeho = TONG Ne nhan
) 3x 3x = 2y+0,195
O +2 - O = 3x—-2y=0,195(1)
y-----2y Meécrinx = Mpe + Mo = 10,44 gam
N”+ le - N* o 56x + 16y = 10,44 (2)
0,195 0,195 Giai (1),(2) = x=0,15 mol; y = 0,1275mol

BTNT Fe: nrex = Mrere20s = 0,15 = 2.1’1Fezo3 = Nre203 = 0,15/2 = 0,075 mol
= MFe203 = 0,075160 = 12g

Cau7: :Fr(f)n bot Al voi b(:)t Fe,Os (ti [¢ mol 1 : 1) thu dugc m gam hon hop X. Thug hién pl}én ung nhiét
nh6ém hon hop X trong di€u kién khong c6 khong khi sau mét thoi gian thu duge hon hop ran Y. Hoa tan
hét Y bang nitric acid loang du , thay gidi phong 0,4958 lit khi NO (dkc — san pham khtr duy nhat ). Tinh
m.

Huéng din giai
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Pat nre0s = nai = X mol Hon hop chatrin Y gém Fe, Fe,0s 4, FeO, ALLO; hoac Fe;04
2Al + Fe,O; ---t"— 2Fe + AlLO; hhY + HNO; — Fe(NOs); + NO + H,O

Bd x X Fe khong thay d6i s6 oxh ma chi c6 Al va N thay ddi s6 oxh
Pr x X/2 X X/2

Al — Al® + 3e BT mol electron: 3x = 0,06 = x =0,02

D G 3x = Mppx = Ma] + Mpe203 = 0,0227 + 0,02160 = 3,74g
N*” + 3e — N7
0,06 0,02

Cau 8: Cho m gam hdn hop A gém Fe va Al trong d6 Al c6 khéi lugng bang 2.7 gam. Nung A trong
khong khi mot thoi gian thi thu duoc hdn hop B gom Fe du Al du, Al,Os va cac oxide Fe c6 khdi luong
bang 18,7 gam. Cho B tac dung véi HNO; thi thu duge 2,479 lit khi NO (dkc) duy nhét . Hay tinh gia trj
m?

Huéng din giai
Quy déi hon hop B thanh 3 nguyén té Fe, Al, O
na =2,7/27 = 0,1 mol; nno = 2,479/24,79 = 0,1 mol

Al - AP + 3e O +2 — O?
0,1 0,3 y-----2y

Fe — Fe* + 3e N®+3e¢e — N
X 3x 0,3 0,1

BT mol electron: 0,3 + 3x =2y +0,3 - 3x-2y=0(1)
My = Mpe + Ma + Mo = 18,7 = 56x + 2,7+ 16y =187 = 56x + 16y =18,7-2,7(2)
Giai (1),2) = x=0,2vay=0,3 mol = mma =mp.+ ma = 0,2.56 +2,7=13,9¢g
Cau 9: Cho mot ludng khi CO di qua dng sir dung m gam Fe,O; nung ndng thi thu dugc 15 gam hdn hop
A gdm céc chat rin khac nhau. Hoa tan A trong HNOs thi thu dugc 2,479 1it hdn hop khi B gom N,O va
NO ¢6 ti 16 mol nhu nhau (spk duy nhat). Tinh gia trj m?
Hwéng din giai
Quy doi hon hop A thanh 2 nguyén t6 la Fe, O
NhhkhiB — 2,479/24,79 = 0,1 mol vi Nn2o - NNo = 1:1 = Nn2o = NNO — 0,1/2 = 0,05 mol

Fe — Fe® + 3e 2N + 8 — N,
X 3x 0,4 0,05
O + 2 - 0O? N® +3e¢e — N*¥
y------- 2y 0,15 0,05

BT mol electron: 3x = 2y +0,4+ 0,15 = 3x -2y =0,55 (1)
Mma = Mp. + Mo =56x + 16y =15 (2)
Giai (1), (2) = x=0,2425 vay =0,08875
BTNT Fe: NFe/Fe203 — NFe/hhA = 2-nFe203 = 0,2425 = Nre203 = 0,12125 mol
= Mre03 = 0,12125.160 = 19,4 gam
Céu 10: Nung 8,96 gam Fe trong khong khi dugc hdn hop A gdm FeO, Fe;04, Fe,0s. Hoa tan A vira du
trong dung dich chira 0,5 mol HNOs, bay ra khi NO 14 san pham khir duy nhét . S6 mol NO bay ra 1a bao
nhiéu?
Huéng din giai

BTNT Fe: Npe = NFeNO3)3 = 8,96/56 = 0,16 mol
BTNT N: nnmnvos = NNFeMo3)3 T NnNO

0,5 = 0163 + nyvo = mo=0,5-0,163=0,02
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Dang 4: BAI TOAN KHU OXIDE SAT BANG KIM LOAI NHOM

- Phwong phap: ) )
+0 nhiét dd cao, nhom khir dugce cac oxide kim loai yéu hon nhém. Thuong gap véi oxide sat.
+ So’ d6 bai toan va phwong phap giai:

e, NaAlO, +H, T e

~—— 3n,, =2n
? ‘Fe r3:Fe “ .
Al + IESO C L R3 TH,{ALO, [ — "5, mugi+H, 1 — = 2n_+3n,, :anz
37 htan Al HNO o ng.d L BTe —
e gl \ ~ 0 M+ NOT #H,0= 3+ 30y =2k
eng o
Fe 0,

TH,(FeAl,0,,Fe O, d ); TH;(FeAl,O;)

Néu hén hop ran sau phan tmg tac dung voi dung dich kiém (NaOH, KOH, ...) tao khi thi chtng t6 c6 Al
du sau phan ung.
- CT tinh nhanh khi tac dung vdi HNOs:

Mo, =2Ngygay + 2o, + 4Ny, +100, o +12n, +100, .

n 2Ny iy + Myo, * E mNzD ¥ 1mmz M mMH;

MO (mEiKL)

| M =My + mmog- + My o, :Z m,,

Bai tap giai chi tiét

Cau 1. Nung néng m gam hdn hop Al va Fe,O; (trong méi trudng khong co khong khi) dén khi phan tmg

xay ra hoan toan, thu dugc hdn hop ran Y. Chia Y thanh hai phan bang nhau:

- Phén 1 tac dung v&i dung dich H,SO, loang (du), sinh ra 3,409 lit khi H, (& dke);

- Phén 2 tac dung voi dung dich NaOH (duw), sinh ra 0,9296 lit khi H, (& dkc). Gia tri cia m 1a bao nhiéu?
Huéng din giai

T fFe P1+H,50, .

i el ey AI203<_.:_2+;:T ipontiiie
e AL VT H, :0,0375mol
mig) .

PTHH :2Al + Fe,O, — “— 2Fe+Al,O,

1, { BTe:3n,, =2.0,0375 N, =0,025mol
— =
2 |BTe:2n_+3n, =201375 |n. =0,1nmol= n, , =0,05mol

— 5 m=m, =2(27.0,025+ 56.0,1+102.0,05) =22, 75gam.
Céu 2. Hon hop X gdm 3,92 gam Fe; 16 gam Fe,O; va m gam Al. Nung X & nhiét do cao trong diéu kién
khong c6 khong khi thu duge hdn hop chét rin Y. Chia Y thanh 2 phan bang nhau:
- Phén 1: Téc dung v6i dung dich H,SO4 loang du, thu dugc 4x mol H..
- Phan 2: Phan tng v6i dung dich NaOH du, thu dugce x mol Ha. (Biét cac phan tng déu xay ra hoan
toan). Gia tri cua m la bao nhiéu?
Hwéng din giai

(Fe:0,07nmol Fe:Q27(BTFe) | oo, 1,
hhX { Fe,0, :0,1 mol — Y 3y Al O, :Drl{BTD}< P, +NaOH °
— 2T, .
| Al :mg (Al 10,060l a1
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Tén Giéo Vién Soan: H6 Tan Pat

0,27
BTe:3n,, +2.——" =8x
1y Ala 2 = 6x =0,27= x =0,045mol= n, , =0,03nol

2 |BTe:n,, =2

— BNUAL, n, =2.01+ 0,06 =0,26mol= m=7,02gam.
Céu 3. Thyc hién phan ng nhiét nhom hén hop gom Al, FeO, Fe,0; trong diéu kién khong co khong khi
thu duoc hon “hop chat rin X. Cho X vao dung dich NaOH du, thu duoc 3,36 lit H, va m gam chét rin
khong tan. Néu cho X vao dung dich HNO; loang du, thu dugc 5,6 lit NO (san pham khir duy nhat). Cac
phan tng xdy ra hoan toan. Cac thé tich khi déu duoc do ¢ dktc. Gia tri cua m la bao nhiéu?
Huwéng dan giai
‘Al :xrmol 'Fe _+NaHd__, 43 :
. T e i
hh{FeQ:y —'— X Al0, migam} 015mol
Fe,0, Al — 10l sd , NO :0,25rmol

d
- Rén X phan tmg véi NaOH tao khi = X chtra Al du.
- Phan tng x4y ra hoan toan = FeO, Fe,0; hét = ran khong tan 1a Fe.
-%-3n,, =2n, = n,, =01mol

Ald
— T 3+ 3y, —mr«m:’ Ne. =0,15mol= m,,, =my, =015.56 =8 4gam
Cau 4. Thyc hién phan tng nhiét nhom hon hop Al va Fe>Os (trong diéu kién khong co khong khi), thu
dugc 36,15 gam hon hop X. Nghién nhd, tron déu va chia X tha‘lnh,hai’ phan. Cho phan mot tég dugg voi
dung dich NaOH du, thu duoc 1,68 lit khi H, (dktc) va 5,6 gam chat ran khong tan. Hoa tan hét phan hai
trong 85Q ml dung dich HNO; 2M, thu dugc 3,36 lit khi NO (dktc) va dung dich chi chira m gam hon hop
muoi. Biét cac phan ung xay ra hoan toan. Gia tri cuia m 1a bao nhiéu?
Huwéng dan giai
_ PLeNH, | H, :0075mol

' r¥a:Fe:0,1nmol
Al Fe [ [APFE R
FezDB__"' Al,O, muei { NH,*
- Al _r2eo, |
R "™ loono JJmJSJJJJJJJJ
INO:015mol  +H,0
Bte:n,,, =0,05mol _ 1050 Con1gm ™2 o
N, =0,1mol= n, o =0,05mol ~ "7t e
Al, :01mol
P2iFe:02mol T =20 +4n,, +100,, . = Ny, _L7- 2'0'13' 4055 _ 4 o5mol
Al,0, :0, 1ol

CJd’ll:nMDg. =2n, +3n,, +8n, . =2.0,3+3.0,15+8.0,05=1,45mol
= My =M +M o+ My o, =(0,127+0,256+0,2.27) +62.1, 45+ 80.0,05 =113 2gam

C.ch2 - BTHL, Mo, =40, 420, o= N, =0,75mol — T m . =113 2gam

Cau 5. Nung néng 49,15 gam hon hop gdm Fe;0., CuO va Al trong moi trudng khong co khong khi dén
khi phan tg xay ra hoan toan thu dwoc hdn hop rin X. Chia X 1am 2 phan khong bang nhau. Phan 1 tac
dung vura du véi dung dich chira 0,09 mol NaOH, thu duogc 0,015 mol khi H, va m gam ran khong tan.
Hoa tan hoan toan phan 2 trong dung dich HNOs lodng du thu dugc 197,45 gam san pham, trong d6 co
0,3 mol khi NO (khong con khi nao khac) va 167,12 gam hdn hop mudi khan. Gia tri cia m bang bao
nhiéu?
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Tén Gido Vién Soan: H6 Tan Pat
Huéng din giai
PaNHVE,_ 'R3:FeCu:m(g) =
0. Bl 'H,:0,015nmol
'khYNO :0,3mol
[Fe*,cu™ AI*
Al Al — “aga (Mgl NH

1onooon noooosooho 167,129 NO.-
4015gam 0 15m NV

FeO, (Fe Cu
hh{Cu0 —-"= R¥aX {Al,O,

|H;0:1185m
HOETOOY 00000000

( 0,09- 001

P{-%~n,, =00lmol - T n, :TU* =0,04mol = n,;, =0,12mol= m,, , =012k

- T m, , =2133g=n,, =1185mol - T ny, =20, +4n o =2n, +4n,, +10n
= 21185+4n,, . :2.0,12k+4.0,3+1mw_, = n,,, . =0,195- 0,04k(mol)

P2 — T km +632.1,185+4n  .)=197,45
_ L
10,08- m,

_ ote M _oqe . |M=50,4>m,(I0M)
MAEKh,c: m, +km =49.15— — my + 2o = =49,15 08t/ m)

=m=m+m, +m,, = M. =5,48(g)
Céu 6. Thyc hién phan tng nhiét nhom hdn hop géom Al va m gam hai oxide sit trong khi tro, thu dugc
hon hop chét ran X. Cho X vao dung dich NaOH du, thu dugc dung dich Y, chét khong tan Z va 0,672 lit
khi H, (dktc). Suc khi CO, du vao Y, thu duoc 8,58 gam két tia. Cho Z tan hét vao dung dich H,SO, (dic,
nong), thu dugc dung dich chira 20,76 gam mudi sunfat va 3,472 lit khi SO, (dktc). Biét SO, 1a san phém
khtr duy nhit ctia S, cic phan ng xay ra hoan toan. Gia tri ctia m 1a bao nhiéu?

Huéng dén giai

= km, =48,14- 252.(0,195- 0,04k) =- 1+10,08k = k =

'NaAlO
{ ? -2, AI(OH);: 0,11mol
- 'NaOH d
e ,
Al+FeQ, — — rAX {ALO _ o, I 3aZ Fe— r@":am *
] O 1 e ' Fe,(SO,); :brol
mig) Al SRR omew
\ 0,76gEm
H, :0,03nol
n, =0,03mol=n,, =002mol - A - 2n, o 40, =n, .. =n,  =0045mol = n, =0,135nol

(152a+400b=20,76 [a=0,005 ., _ B B _
= —_ = — = = = =
' 22+6b=20155 { b=0,05 n.. =0,105mol = m=m, +m, =56.0,105+16.0,135 =8 04gamn
Cau 7. Thyc hién phan tng nhiét nhom hdn hop gdm Al va m gam hai oxide sat trong khi tro, thu duoc
hon hop ran X. Cho X vao dung dich NaOH du, thu duoc dung dich Y, chét khong tan Z va 0,672 lit khi
H, (dktc). Suc khi CO, du vao Y, thu dugc 7,8 gam két tia. Cho Z tan hét vao dung dich H,SOs, thu duoc
dung dich chira 15,6 gam mudi sunfat va 2,464 lit khi SO, (¢ dktc, 1 san pham khir duy nhat caa H,SO).
Biét cac phan (mg xay ra hoan toan. Gi tri cia m 14 bao nhiéu?

Hudéng din giai
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I -

NaAlO
{ > @0, AI(OH),:0 1ol
. 'NaOHd
e .
Fes0, :amol
Al+FeQ, — — rPAX AIO—”—’DH—“'—e-r%ﬁE:Fe—”iSDL—ri : +
iy 23 Fe.(S0,), :brrol T T2
mig) Al SR o
\ 15,6gam
H, :0,03nrol
n,, =0.03mol = n,,, =0,02nol - TTAL, M, 0, Ny =Ny, = Ny, =0,04mol = n, =012l
fgbqiqullim: zig’?é—ﬂl‘“—’* e, =0,091m0l = m=m, +m, =56.0,09+16.0,12=6,96gam

Céu 8: Thoi mot ludng khi CO du di qua dng dung hdn hop 2 oxide Fe,0; va CuO nung ndng dén khi

phan tmg xay ra hoan toan thu duoc 2,32 g hon hgp kim loai. Khi thodt ra dugce dua vao binh dung dung

dich Ca(OH), du thiy c6 5g két tua trang. Khdi lwong hdn hop 2 oxide kim loai ban dau 1a bao nhiéu?
Hwéng din giai

Fe,O; + 3CO —-t"— 2Fe + 3CO; mpkr = Mpe + M =56.2x+64y=2,32— 112x + 64y= 2,32 (1)

X 2X 3x C02 + Ca(OH)z — C&CO}L + H2O Ncaco3z — 5/100 = 0,05
CuO + CO —-—-t*-> Cu + CO, 0,05 0,05
y y y — neex =3x +y =0,05 (2).

Giai (1),(2) —» x=0,011 vay=0,017
Mhp oxide bd = MFe203 T Mcyo = 0,011160 + 0,01780=3,12g

Dang 5: BAI TOAN HON HQP VE CAC HQP CHAT CUA SAT
Bai 1. Cho m gam kim loai Fe tan hét trong dung dich HNO; 25,2%, sau phan mg hoan toan thu dugc
0,672 lit khi NO (dkc) 1a san phadm khir duy nhit ciia N trong HNO;. C6 can dung dich sau phan tmg thu
dugc 7,82 gam mudi khan. Viét phuong trinh phan ng xay ra. Tinh gi4 tri ciia m va tinh ndng d6 phan
trim ctua mudi trong dung dich sau phan tng.

Huwéng din giai

PTHH Fe+ 4HNO3 i FC(NO3)3 + NO + 2H20 (1)
Co the: Fe + 2Fe(NOs); — 3Fe(NOs): (2)
Trwong hop 1: HNOs du —, chi xay ra phan ung (1)

n

Fe(NO,), = o = 0,03 mol —, " Fe(M0sh= 0,03.242 = 7,26g2- 7,82¢
_, khong thda man diéu kién dé bai (loai).
Truwong hop 2: xay ra ca hai phan tng

Fe +4HNO; = Fe(NO;); + NO + 2H,0 (1)
0,03 0,12 0,03 0,03 mol
Fe + 2FC(NO3)3 - 3FC(NO3)2 (2)
X 2x 3x mol

Tir (1) va (2) ta c6: (0,03 — 2x).242 + 3x.180 = 7,82
— x=0,01 mol.
Vay tong s6 mol Fe pu ¢ (1) va (2) 1a: 0,01 + 0,03 = 0,04 mol
_ m=0,04.56 =2,24¢.
0,12.63.100
m - =

L ddHND, 15 9
S6 mol HNO3 phan tmg = 0,12 -, £y &
Mad sou phin g = 30+2,24-0,03.30=31,34 g.
349 o
_0,01.242.100% L
31,34

30g

os
Oy Np——
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Tén Gido Vién Soan: H6 Tan Pat
C% o _0,03.180.100% 17.93%

" 31,34
Bai 2. Chia 156,8 gam hdn hop L gom FeO, Fe;O., Fe,O; thanh hai phan that déu nhau. Cho phén thir
nhat tac dung voi HCI, thu duge 155,4 gam mudi khan. Phan tht hai tac dung vua hét v6i 500 ml dung
dich M 1a dung dich hon hop gém HCl va H,SO, loang, thu duge 167,9 gam mudi khan. Viét cac phuong
trinh phan tmg. Xac dinh phan traim khdi luong cua sét trong L va ndng d6 mol cua dung dich M.

Hwéng din giai

Khéi lwong mdi phan = 156,8 : 2 = 78,4
Phan 1: FeO + 2HCl — — FeCl, + H,0O (1)
Fe;0, + 8HCI — 7 FeCl, + 2FeCl; +4H,0 (2)
. Fe,O; + 6HCI — — 2FeCl; + 3H,O (3)

Phan 2: Ngoai cac phuong trinh phan tmg (1,2,3) con thém

FeO + HzSO4 == FGSO4 + Hzo (4)

Fe;0, + 4H,SO, — — FeSO, + Fez(SO4)3 + 4H,0 (5)

Fe,O3+ 3H,SO, ‘_ - FCz(SO4)3 + 3H,O (6)
Theo cac phan ng ¢ phén 1 thi c6:
Cir I mol nguyén tir oxi thay bang 2 mol nguyén tir Cl lam tang 2. 35,5 — 16 = 55 gam
Vay x mol nguyén tur oxi thay bang 2x mol nguyén tu Cl lam tang 155,4 — 78,4 =77 gam

77

Suy ra s6 mol nguyén tir oxi trong phan 1 = 5521 A=x

Vay s6 gam oxi trong phan 1 = 1,4 . 16 =224
87,4- 22,4 1 00%
s A0

= Yor. trong L = S?:4 ‘ =71,43% ) )
Mudi do phén 2 tao ra 1a hon hop gam clorua va sunphat. So sanh khoi lrong mudi trong 2 thi nghiém,
thay: 2ClI thay bang 1SO, lam tang 25 gam.
167.9-155,4
s, — 25 =0,5 mol= fso, = 0,5 mol
0,5

= CMH;sm = 0,5 = lM

- 86 mol Cl khong bi thay bing SO; = 2x — 2% =2,8 -1 = 1,8 (mol)

1,8
nHCl: nCl = CMHQ =S 035 =
BTNT (Cl) 3,6 M
Cach khac: Téng hoéa tri ciia oxi bang ctia Cl va SO,. Pat M= X, Miso, — y
(x+2y=1,42=238 x =1,8
|35,5x +90y =167,9- 50 =I11,9 5, |y =0,5

Bai 3. Khi cho 9,6 gam hdn hop X gdm Fe, FeO, Fe;0., Fe,0; tac dung hoan toan véi dung dich chi
chtra 0,4 mol H,SO, dic, nong, du thu duoc V lit khi SO, duy nhat (dktc) va dung dich Y. Cho 700 ml
dung dich KOH 0,5M téac dung hét voi dung dich Y thu dugc 10,7 gam chét két taa. Tim gia tri cia V.
Hwéng din giai
Ap dung phuong phap quy ddi, quy hdn hop 9,6 gam céc oxide sat va sit vé hdn hop a mol Fe va b mol
Fe,O; => my, = 56a + 160b = 9,6 gam (1)
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SO, :1, 5a(mol)
[Fe: . +2 +2
hhX ©:a => — 5%, JddY: (H.SO, :[D,4-M-I,Sa] mol; Fe (SO,). - b
|Fe,0,:b ST 2 T2
|ddYy — 5l 10, Tgam
TH1. KOH du hoac du tire la da két tia hét ion sat (I11):
GD 1: Dién ra phan tng trung hoa:
H,SO, +2KOH ~— 7 K,SO4+ 2H,O
(0,4-3a-3b)

mol)

GD 2: Dién ra phan tmg tao két tua hidroxide sat:
Fez(SO4)3 +6KOH — 7 3K,SO, + 2Fe(OH)3

a+2b
2 a+2b mol
“ml, =%=D,Imnl
nd — Mreom =>|a+2b =0,1 (2)
1

=> (1),(2) => a=- 15 (loai)

TH2. KOH thiéu

GD 1: Dién ra phan ung trung hoa:
H,SO, + 2KOH — 7 K,SO;+2H,0
(0,4-3a-3b) 2.(0,4-3a-3b)

GD 2: Dién ra phan tmg tao két tia hidroxide sét:

Fex(SO.); + 6KOH — = 3K,S0; +  2Fe(OH);
1N ban diu 0,3 5'2.(0,4'33'31))
0,35- 2.(0,4- 3a- 3b)
1 phan img -« - 0,35-2.(0,4-3a-3b) 3
mi _10.7 o imol  0,35-2.(0,4- 3a- 3b)
ni = Meon, 107 = 3 =0,1 © |a+b=0,125(2)
ng, =L5.a=01I5mol _ V, =ny .22,4=336

Tu (1),(2) © a=0,1;b=0,025; = lit.
Bai 4. Hoa tan hoan toan m gam hdn hop X gdém FeO, FG304, Fe(OH),, FeCOs (trong d6 Fe;O4 chiém
25% s6 mol hon hop) bang dung dich H,SO, dic nong du, khi phan tng xay ra hoan toan thu dugc dung
dich Y chira (m + 208,8) gam mudi va hdn hop khi Z gém SO, va CO, trong d6 thé tich khi SO, 1a 13,44
lit (do ¢ dktc). Xac dinh gia tri cia m.

Huéng dan giai

, n
Taco 59 = 0,6 mol ’ N
bat x, y, z, t 1an lugt 1a s6 mol cta FeO, Fe;O4, Fe(OH),, FeCO; trong m gam hon hop

Phuong trinh phéan tng:
2FeO + 4H2$O4 —> Fez(SO4)3 + SOZ + 4H20
X 0,5x 0,5x
2F€304 + IOHZSO4 — 3F62(SO4)3 + SOz + 10H20
y 1,5y 0,5y
2F€(OH)2 + 4stO4 — Fez(SO4)3 + 802 + 5H20
z 0,5z 0,5z
2F€CO3 + 4HZSO4 e Fez(SO4)3 + SOz + 2C02 + 4H20
t 0,5t 0,5t t
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(05« + 05y + 052+ 05t =06

Ta c6 hé phuong trinh: 0,25.(x + y + z+t)=y

= xtytz +t=12vay=023.

Ma Prestso, _ 400.(0,5x + 1,5y + 0,5z + 0,5t) = m + 208,8
= 400(y+0,5x+y+z)=m+2088 = m=151,2(gam)
Bai 5. Hoa tan hdn hop gém FeO, Fe,0; va Fes0., (c6 s6 mol bang nhau) bang dung dich H,SO, 20%
(lvong acid dugc 1ay du 50% so voi luong phan tng vira du), thu duoc dung dich A. Chia dung dich A
thanh bon phan bang nhau, mdi phan c6 khdi luong 79,3 gam. Phan I tac dung vira di voi V, ml dung
dich KMnO, 0,05M. Phan II tac dung vira du v6i V, ml dung dich brom 0,05M. Phan III tac dung vira da
v6i1 Vi ml dung dich HI 0,05M. Cho dung dich Na,COs tir tir dén du vao phén IV dugc V4 lit khi va m
gam két tia. Gia thiét cac phan tmg xay ra hoan toan, cac thé tich duoc do ¢ dktc. Xac dinh céc gid tri cua
V1, Vz, V3, V4 va m.

Huwéng din giai
Quy d6i hdn hop gém FeO, Fe,05 va Fe;04 ¢6 s6 mol bang nhau twong duong véi Fe;O..

FC304 +4 H2804 (loéng) e FCSO4 + Fez(SO4)3 +4 HzO

X 4x
50% 100%
my o, :4x.95.'”on'f’.monf’ =2940x
Coma 100%  20%

= ma/4 =2940x + 232x = 79,3 gam — x = 0,025 mol
= Trong mdi ph?m dung dich A chtra 0,025 mol FeSO,, 0,025 mol Fe»(SO4); va 0,05 mol H,SO4

Phan [: tac dung vtra du véi Vi ml dung dich KMnOj4 0,05M

10F€SO4 +2 KMI’IO4 + 8 HZSO4 — 5 Fez(SO4)3 + KZSO4 +2 KZSO4 + 8 Hzo
Trudce pu: 0,025 0,05
Pu: 0,025 0,005 0,02

= n*MnOs = 0,005 mol
= V= n/Cy =0,005/0,05=0,1 lit =100 ml
Phan II tac dung vtra du voi V, ml dung dich brom 0,05M.
6 FeSO4 +3 Brz —2 Fez(SO4)3 +2 FGBI'3
0,025 0,0125
= V,=0,0125/0,05 = 0,25 lit= 250 ml
Phan III tac dung vtra du v6i Vi ml dung dich HI 0,05M.
Fez(SO4)3 +2HI—>2 FeSO4 + HzSO4 + Iz
0,025 0,05
= V;=0,05/0,05=0,1 lit= 1000 ml
Cho tir tir dung dich Na,COs dén du vao phan IV dugc V, lit khi va m gam két taa.
N212CO3 + HzSO4 — NaQSO4 + COzT + HzO

0,05 0,05
N212CO3 + FCSO4 — FCCO3 l + Na2$O4
0,025 0,025
3 N3.2CO3 + FCz(SO4)3 +3 Hzo —3 Na2804 +2 Fe(OH)3l +3 COZT
0,025 0,05 0,075

= V4=(0,05+0,075) X 22,4 =28 lit

m=m 9 +mPO: =0,025 X116 + 0,05 %107 = 8,25 gam.

Bai 6. Dan tir tir 2,479 lit hdn hop khi X gom CO va H, (c6 ti khdi so véi hidro 14 4,25) qua dng chira 8,8
gam hon hop A gém Fe, FeCOs, Fe;0, nung néng (khong c6 mit oxi) thu dugc hdn hop khi B va chat rin
D. Cho B suc vao dung dich Ca(OH), du, thu dugc 3,5 gam két tha va 0,672 lit (dktc) mot khi E khong bi
hép thy. Hoa tan hoan toan D bang dung dich H,SO, lodng, rat du thu duoc 1,12 lit khi E va dung dich F.
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F tac dung vura du véi 95 ml dung dich KMnO4 0,2 M. Tinh thanh phﬁn phﬁn tram theo khoi luong cua
mdi chat ¢6 trong hdn hop A va D.
Huéng din giai
Dit s6 mol ctia CO va H, ¢6 trong hdn hop khi X 1an lugt 1a t va u
Co: nx=t+u=2,479/24,79 = 0,1 mol (D

- 2 g
My =23+ 28 4 952 =8.5

! (ID)
Tir (1), (2) — t = 0,025; u = 0,075

FeCO; — — FeO + CO, 1)
Fes0s +CO — — 3 FeO + CO,

FeO+CO — = Fe+CO,

Fes0s + H, — — 3 FeO + H,0

FeO +H, = — Fe+H,0
Khi B: CO,, H»
Chét ran D: Fe, FeO, Fe;0,
COz + Ca(OH)z — CaCO3 l, + HQO
0,035 0,035 mol
Khi E: H,
Fe + H,SO,4 loang — FeSO4 + H, 1
X X
FeO + H,SO, loang — FeSO4 + HO
y y
F€304 +4 H2SO4 loﬁng — FGSO4 + Fez(SO4)3 +4 Hzo
Do D tac dung véi dung dich H,SO4 loang chi sinh ra khi E (H,) nén suy ra FeCO; bi nhi¢t phan hoan
toan.
Dung diCh F: FCSO4, Fez(SO4)3, HzSO4
10F€SO4 +2 KM1'104 + 8 HZSO4 — 5 Fez(SO4)3 + KZSO4 +2 MI’ISO4 + 8 H2O
0,095 0,019
Dit s6 mol cua Fe, Fe;0,4 ¢6 trong hdn hop D 1an lugt 1a x, y va z.
Ap dung dinh luat bao toan khdi lugng:

my=mp+ 16.nco + 16.nM phin img + n €02 "
= mp=8,8—16.0,025-16(0,075—-0,03) — 44.0,01 = 7,24 gam

C6: mp=56x+T72y+232z="7,24 gam 3)
Co:  nHt =x=1,12/22,4 = 0,05 mol 4)
n F80s =x +y+2z+ 0,095 mol (5)
Tir (3), (4), (5) — x = 0,05; y = 0,0375; 2= 0,0075
Hon hep D:
56.0,05
'iﬂﬁ'ﬂ 100
%Fe = 1224 = 38,67%
5 5
'F.,.D.EJB?H 100
%FeQ= 24 =37.29%

% Fe304=24,04% N ‘
bat s6 mol cua Fe, FeCOs, Fe;04 ¢6 trong hon hop A lan lugt 1a a, b, c.
C6: muy=56a+116b+ 232¢c= 8,8 gam (6)

m % = b = 0,035 — 0,025 = 0,01 mol (7)
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Tén Gido Vién Soan: H6 Tan Pat
Bio toan nguyén td Fe:
mee=a+b+3c=x+y+3z=0,11 mol (8)
Twr (6), (7), (8) suy raa=0,004375; b=0,01; c =0,031875
Hén hop A:

5 4375
20.0.08375 100 =2,78%

%Fe =
116.[!._[!1‘1['['

% FeCOy= &8 — 13,18%

%Fe;0, = 84,04%
Bai 7 . Hoa tan hoan toan 30 gam hdn hop X gom FeS, va Cu,S trong dung dich chira a mol HNO;, sau
phan tng thu dugc dung dich chi chira cic mudi sunfat trung hoa va khi NO, duy nhét. Tinh phan trim
mdi chat trong hdn hop X va tinh gia tri cta a.

Huéng din giai

- Goi trong 30 gam X gdom x mol FeS, va y mol Cu,S
= 120x + 160y =30 (1)

- Ta c6 so do:
2FeS, ~  Fex(SOu)s
X 0,5x mol
CwS ~  2CuSO,
y 2y mol

2x+y :%x+2y=> x-2y=0 (1)

_BINTS:
{x =0,15
S
_Te()va) F=0075
~0,15.120

.100% =60%

0
A)mFeS2 =
=

%m,, o =100%- 60% =40%

- PTHH: 2FeS, + Cu,S + 40HNO; Fey(SO4); + 2CuSO4 + 40NO; + 20H,O

— — g 2 o =]
Theo phan tmg: Ny, =400,  =0,075.40 =3mol= a=3

Bai 8. Nung néong m; gam hdn hop gém FeS, va FeCO; trong khong khi t6i khi phan Gmg hoan toan, can
dung vira hét 6,44 lit khong khi (dktc, gia thiét khong khi chi gdm 80% N, 20% O, vé thé tich), thu duoc
hdn hop khi A va dugc chat ran B chira mot chat duy nhat. Hoa tan hoan toan B bang dung dich H,SO,
vtra du dugc dung dich C. Thém moét lugng du dung dich Ba(OH), vao C, loc léy két taa roi nung dén
khéi lugng khong ddi thu dugc 12,885 gam chat ran.

Viét cac phuong trinh phan tng xay ra va tinh m,. Tinh thé tich dung dich NaOH 1M tbi thiéu
phai dung dé phan tmg hét v6i khi A.

Huéng din giai

Phuong trinh phan ung:
FeS,+ 110, — — 2Fe;0; + 850, (1)
4FeCO;+ 0, ~ — 2Fe;0; + 4 CO; )
Vﬁy A g6m SOz va COz Bla Fe203
F6203 +3 HzSO4 — Fez(SO4)3 + 3H20 (3)
Dung dich C chira Fe;(SOs4)s
Fez(SO4)3 + 3Ba(OH)2 — 3BaSO4 l + 2Fe(OH)3 (4)
2Fe(OH); | — FeO5 + 3 H,O (5)

Chat ran con lai sau khi nung hdn hop Fe,Os va BaSO..
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Theo (3,4,5): tur 1 mol Fe,Os tao ra hon hop 1 mol Fe,Osva 3 mol BaSO,.
12,885 12,885 —0.015

Suy ra: sd mol Fe,0, = 100+3.233 859 mol
Theo (1,2) tong s6 mol FeS, va FeCO; gap d6i s6 mol Fe,0;5 va bang 0,03.
Dit s6 mol FeS, va FeCOs 1an luot 12 x va y ta ¢o:
x+y=0,03 @)
ux I— = 6,44 =0,0575
4 22,4 %5 (1)
= x=0,02; y=0,01"
=m;=0,02.120 + 0,01.116 = 3,56 gam
Khi A chita 0,04 mol SO, va 0,01 mol CO,. Lugng NaOH it nhat khi tao mudi acid:
SO, + NaOH — NaHSOs (6)
CO; + NaOH — NaHCOs (7)
Tong s6 mol = 0,05 mol= Vy.on = 0,05 lit = 50ml
Bai 9. Hon hop chit ran A gdm FeCOs, FeS, va tap chét tro. Hon hop khi B gdm 20% oxi va 80% nito vé
thé tich. Cho hdn hop A vao binh kin dung tich 10 lit (khong doi) chira hon hop B vira dii. Nung néng
binh cho c4c phan tng xay ra hoan toan, cac phan tng
cung tao ra mot oxide sat, oxide nay phan tng voi dung dich HNO; du khong tao ra khi. Sau phan tng,
dua nhiét d¢ binh vé 136,5, trong binh con lai chat rdn X va hdn hop khi Y. Ti kh('n clia Y so voi H, bang
17 va ap suat trong binh la P atm. Cho dong khi CO du di qua X dun nong, biét rang chi xdy ra phan ung
khur oxide sat thanh sat kim loai va dat hiéu suat 80%. Sau phan tng thu dugc 27,96 gam chat ran Z, trong
d6 sit kim loai chiém 48,07% vé khéi luong.
a.Tinh gi tri P (coi thé tich rdn X 1a rat nho) va thanh phan % khdi luong tap chét trong A.
b.Cho Y phan tmg véi oxi ¢6 V,0s (xtic tac) & 450°C, hap thu san phdm vao 592,8 gam nirde dirge dung
dich C (D =1,02 g/ml). Tinh néng dd mol cua dung dich C. Gia thiét hiéu suit cua ca qua trinh 1a 100%.
Hwéng din giai

a.§ AN o =x(mol);n. =y(mol)
4FeCO, +0, -~ Fe,0,+4C0, 1

X 0,25x — X
4FeS, +110, - 2Fe,0,+850, 1
y =27y - 2y
2'n,, =0,25¢+2,75y(mol)

Do cung diéu kién vé nhi¢t do va ap suét nén ti 1€ vé thé tich = ti 1€ s6 mol
= n, =4n, =4.(0,25x+2,75y)= n, =1ly(rol)

VEnhenhi pY gamCO, (x mol),S0,(2ymol),N, (x+ 11y mol)

M, _44x+ 64.2y + 28(x + 11y) =36 & x =15y
X+ 2y +x+1ly
Kheil T ngchaFetrongZ I
27,96.48 07% 1344
m =-— = 44 n ———= 24 m
e 100% 1344(g) = n, 0,24(mol)
Fe, O, +3C0O — "= 2Fe+3CO, (H =80%)
012 024
Do:H =80%= M}, o oo =012 2207 —0,15(mol)
23 SDCI‘,E
M. o.5mez =015~ 012 =0,03(rr0l)
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My s rvrongz =27,96- m__- M 0.4 =27,96- 0,24.56- 0,03.160=9,72(q)
BTNT(Fe)= N o, +MNes, :IZI'IFEEDSUWK

= x+y=03(2)

To(D) wi(2)= x =0,18wuy =012(rol)

CaPV =nRT(n=n_, +ng, +n, =018+20,12+0,18+11.0,12 =1,92)

= P.10=1,92.0,082.(136,5+273) = P =6,447(am) ~6,5(tm)
- 972
st pchlt == =.100%=216%Taca:m, =m._, +m., +m. ., =018116+0,12.120+9,72 =45
b.Henhi pY gam:CO,(0,18mol), SO, (0, 24l ), N, (1,5mol)
Chohgnhi pY maD :
250, +0, — %% 250

o 3
0,24 0,24
S0, +H,0— H,50,
024 024
tmu =M, + M, =0,24.80+592,8=612(g)

Bai 10. Biét A 1a mot mudi ciia nhém va B 1a mot mudi cua st & dang khan. Hoa tan hon hop AvaB
vao nude duge dung dich X. Chia X thanh bon phan bang nhau, mdi phan c6 thé tich 50 ml.

- Cho phan thtr nhat phan tng voi dung dich BaCl, du tao ra 3,495 gam két tia tring khong tan trong cac
acid.

- Cho phan thir hai phan tng véi dung dich AgNO; du, tao ra két tia Y (bi chuyén mau khi chiéu sang).
Cho Y vao dung dich NH; du thi Y tan mét phan. Loc 1ay phan khéng tan, rdi cho tac dung véi dung dich
HNO; loang, du thi chit ran tan hét va giai phong khi NO.

- Cho phan thr ba tac dung véi dung dich Ba(OH), du, khi khong c¢6 mat oxi, tao ra 5,295 gam két taa.

- Cho phan thir tu tic dung v6i NH; du, 1dy két tiia nung ngoai khong khi dén khoi luong khong ddi, duoc
chat ran Z.

Biét cac phan Ung xay ra hoan toan. Xac dinh cong thiic cta A, B, tinh ndng d6 mol cta dung dich X va
khéi lwong cua Z.

m

, Hwéng din giai ’ ’
Tat ca dir kién bai cho suy ra trong dung dich X chtra Fe (II), Al (I1I), goc sunfat va goc clorua.
TH1: X chira FeSO4 va AlCL;

Phan 1: FeSO, + BaCl, — FeCl, + BaSO, |
X X
Co:  nPBS% =x=3,495/233 = 0,015 mol
Phan 2: FeSO, + AgNO; — Ag,SO,4 + Fe(NOs); + Ag]

AICl; + 3 AgNO; — 3 AgCl | + AI(NO:s);
Két tila Y: Ag,SO., Ag, AgCl

AngO4 + 4NH3 — [Ag(NH3)4]SO4

3 Ag +4 HNO; — 3 AgNO; + NO 1 + 2 H,O
Phén 3: FeSO, + Ba(OH), — Fe(OH),| + BaSO, |

X X X mol
2 AICI; + 3 Ba(OH), — 2 Al(OH); + 3 BaCl,
2 AI(OH); + Ba(OH), — Ba(AlO,), + 4 H,O

CO: Mg = m O + MBSO =90x +233x = 5,295 gam
— x=0,0164 # 0,015 mol (loai truong hop nay)

TH2: X Chﬁa FGCIQ, Alz(SO4)3

Phél’l 12 AIQ(SO4)3 + 3 BaClz — 2 A1C13 + 3 BaSO4 l,
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y 3y
Co: n B304 =3y =3495/233 =0,015 mol (1)
Phan 2: FeCl, + 3 AgNO; — 2 AgCl | + Fe(NOs); + Ag |

Alz(SO4)3 + 6 AgNO3 — 3 Agst4 l + 2 AI(NO3)3
Két tia Y:AgCl, Ag, Ag,SO,
Agst4+ 4 NH3 e [Ag(NH3)4]SO4
3 Ag +4 HNO; — 3 AgNO;+ NO 1 +2 H,0
Phén 3: FeCl, + Ba(OH), — Fe(OH), | + BaCl, |
X X
AL(SO4); + 3 Ba(OH), — 2 Al(OH);| + 3 BaSO, |

y y
2 Al(OH); + Ba(OH), — Ba(AlO,), + 4 H,0

Co:  Mudewa =M “OM2 +mBSOs = 90x + 2333y = 5,295 gam )
Vﬁy Ala Alz(SO4)3, Bla FeClz
0,005

Phan 4: FeCl, + 2 NH; + 2 H,O — Fe(OH), | + 2 NH,Cl

X X mol
Alz(SO4)3 + 6 NH3 + 6 HQO — 2 AI(OH)3l + 3 (NH4)2SO4

y 2y mol
Fe(OH), + 0, — — 2 Fe,0s + 4 H,0

X 0,5x mol
2 AI(OH); — — ALO; + 3 H,O
2y y mol

Co:  mz=m "% + m*2%=160.0,5+ 102.0,05=2,11 gam

_Migea, _ 612 _ _
Vigmy = = 0 =600(m1) =06()
n_024
CM Hz504 :\h_"r - 0_.6 U’4{M}

Phan C: Bai Tap Tir Cac Dé Thi Chon Loc (6i thiéu 20 ciu)
( Chon lgc céc bai tap tir cac dé thi HSG hodc thi chuyén)
Cau 1: (trich tir & HSG Yén Bai 22-23) Nung néng 37,92 gam hén hop A gém Fe,O, va FeCO; trong
khong khi dén khéi lugng khong d6i thu dugc khi B va 33,6 gam Fe,O; duy nhat. Cho khi B hip thu hoan
toan vao 180 ml dung dich Ba(OH), 0,5M thu duoc 11,82 gam két ta.

a) Viét cac phuong trinh hoa hoc xay ra.

b) Xéc dinh cong thirc hda hoc cua Fe,O,.

Huéng din giai
a) PTHH xay ra:
4FeCO; + 0, Y4B 2Fe,0; + 4CO; (1)
3x- 2y

We,O,+ 2 O, A% xFe,05(2)
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336
b) Ta Cé Fey 1&:} (mOl)
Ny yom, = 0.5018_ 0,09 (mol)
L _ne_
50, = g7 el

*) Truong hop 1: Ba(OH), con du
COz + Ba(OH)z e BaC03 + Hzo
0,06 0,06 <« 0,06 (mol)
1

—N
Theo PTHH (1) ta ¢6 s6 mol Fe;O5 (1) = 2 " = 0,03 (mol)
N nFH:D; = nl:Dz = 0,[]5 (mol)
® m,,, =37,92- 006" 116=30,%
' (gam)

$6 mol Fe;0; (2) = 0,21 - 0,03 = 0,18 (mol)
Bao toan nguyén t6 Fe:

n,. . =n__...=2 018=0730
Taco 'f= Fe(Fe 0, K2} ' ~ (mol)

,96- 0,36" 5
. _ 30,96- 0,36 0 _0.675

e 16 (mol)
Vay x : y=10,36: 0,675 = 8/15 (Loai)
*) Truong hop 2: Tao ra hai mubi BaCO; va Ba(HCOs),
2C02 + Ba(OH)z — Ba(HC03)2
0,06 <— 0,03 (mol)
COz + Ba(OH)2 — BaC03 + Hzo
0,06 0,06 «— 0,06 (mol)

1
—N
Theo PTHH (1) ta c6 s6 mol Fe;Os (1)= 2 = 0,06 (mol)
o Mo, =0, =012
®m,, =37,92- 012° 116=24
: (gam)

S6 mol Fe,0s (2) =0,21-0,06 = 0,15 (mol)
Bao toan nguyén to Fe:

n =N

_— _
Ta Cé Fe{Fe O} — & D._ IS — |:|

o 7. I 4
n,, ., =2203 30 _44s

— o 16 (mol)
Vayx:y=0,3:0,45=2/3
Vay CTHH cua oxit sit 14 Fe,0;
Céu 2: (trich tir 4 HSG Vinh Phic 22-23) Hoa tan 31,12 gam hdn hop ran X gdm Mg, Fe, Fe;04 va
FeCOs vao dung dich chira H,SO4 va KNOs. Sau phan tng thu dugc 4,48 lit hdn hop khi Y (dktc) gdm
(CO,, NO, Hz, NO») co ti khdi hoi so véi Hs 1a 14,6 va dung dich Z chi chura cac mubi trung hoa (khong
c6 mudi sat (I11)) c6 tong khdi lwong chat tan 1a m gam. Cho dung dich BaCl, du vao dung dich Z thu
dugc 140,965 gam két ta tréng. Mat khac cho dung dich NaOH du vao dung dich Z théy ¢6 1,085 mol
NaOH phan tng dong thoi thu duge 42,9 gam két tia va 0,56 lit khi T (dktc). Biét cac phan g xay ra
hoan toan. Tinh gia tri ciia m va khdi lugng mdi chét trong X.

Huwéng din giai

FelFe,0, ¥2)

3 (mol)

Theo dé bai, bao toan nhém SO, ta duoc:

140,965
My,s0, — Measo, = 233 = 0,605 mol;
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. \ A 14, , — g . NH? Fet Mg2+
Khi cho NaOH vao Z thay c6 khi thoat ra = ¢6 chua 4; ;
7 2+
Goi s6 mol FE€ va MI™ intwotlax vay (x, y> 0)

0,56
Theo d& bai ta co: "NaOH = 2x + 2y + 224 =1 085 mol ()
Mit khac: Micrtia— 90x + 58y =429 gam (1)

Tu (I) va (II) ta duogc: x =0,38; y = 0,15.
Béo toan dién tich cho dung dich Z ta co6:

n n n_ .o
NHG 4 5 et 4 o g2 Mer _ 5 is0F — Mir "KNOs _ 0 125 mol

— giatri cia m la:
) m = 0,025 X19 + 0,38 ><,56 +0,15%24 + 0,125 %39 + 0,605 X96 = 88,31 gam
Ap dung dinh luét bao toan khoi luong ta co:

My 50, | Mknos_

M0

mx + Mpuéi T My +

4,48

0=31,12+0,605%X98 + 0,125 X101 - 88,31 - 24 X2X14,6 =8,91 gam
Bao toan mol nguyén t6 H ta co6:

—)mH

n +
2 MHz%0s = 9 Mz 4 9 M0 4 NHE — Tz 06 ol
Bao toan mol nguyén t6 N ta co:

n
Mknos— Moy MNO, | NHE — Nyo . Mo, 0.1 mol — Neo, _ 0,04 mol

2 n n
Béo toan mol nguyén t6 C ta duge: <93 =" %2=0,04 mol

m
Taco: Mx= Mgy Mrey €0 | MMb (wongres0g) — Mb wonaresoq) 3,84 gam

n
, o = F&%=0,06 mol.
Vay khoi lugng moi chat trong X la:

Mg 0,15%24 = 3,6 gam; MFecOs _ .04 X116 = 4,64 gam;

Mre0, _ 0,06 X232 = 13,92 gam; Mre_ 31,12 -3,6 - 4,64 - 13,92 = 8,96 gam
Céu 3: (trich tir 3 HSG Vinh Long 22-23) Tinh khéi luong tinh thé FeSO,.7H,O tach ra khoi dung
dich khi ha nhiét do ctia 1486 gam dung dich FeSO, bdo hoa ¢ 20°C xudng 10°C. Biét d6 tan ctia FeSO, &
10°C 14 20,5 gam va 20°C 1a 48,6 gam.
Huwéng din giai
D¢ tan S cua dung dich FeSO, ¢ 20°C 1a
mFeSO, 100 m FeSO, 100 m FeSO,

S (FeSOs, 20°C) = mH,O mdd - mFeSO0, _ 1486- mFeS0, — 48,6 gam

.= mFeSO,=486 g vam H,O=1000 g
Khi lam lanh vé nhiét d6 0°C thi x (mol) FeSO,. 7H,O tach ra khoi dung dich thi
mFeSO, 486- 152x

mH,0 o= 1000-18.7x

.100=20,5
= x=2,227 mol
Khdi lwong FeSO,. 7H,0 tach ra khoi dung dich =2,227. 278 =619,18 g
Ciu 4: (trich tir & HSG Tra Vinh 22-23) D6t chay hét a gam cacbon trong oxi thu dugc hdn hop khi A
gém CO va CO, . Cho hdn hop khi A di tir tir qua dng st dung 23,200 gam Fe;04 dun néng dén phan ting
két thuc thu duoc chat rin B chtra 3 chit (Fe;0s, FeO, Fe) va khi D duy nhat. Hip thu hoan toan D bai
dung dich Ba(OH), thu dugc 19,700 gam két tia va dung dich X . Pun néng dung dich X thu thém
14,775 gam két taa thi két thuc phan tmg. Cho toan bo chat ran B vao dung dich CuSO, du, sau khi phan

S (FeSOs, 10°C) =
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g xay ra hoan toan thi lugng CuSO, da phan tng 1a 0,030 mol; dong thoi thu duoc 21,840 gam chit ran
E.
Viét cac phuong trinh phan tng hoa hoc xay ra.
Tinh a va khoi luong hdn hop khi A.
Hudéng dan giai
PTHH: goi s6 mol C tham gia phan Gmg & 2 PT lan luot 1a: x, y mol

2C+0, — — 2CO

X X
C+0, —— CO,
y y
JCO:_Tmol
Khi A: | CO, : y mol

4CO+ Fe;04 — S 3pe+ 4CO, (*)

0

CO+Fe;0;  — — 3FeO+CO, (*%)
Vi thu dugc khi D duy nhat nén CO hét.
. N .
Tathay: > do PT (*) va (**) sinh ra= n, Pt @ =nco= X mol
Khi D: CO; (x+y) mol

Mecco, 0,1 mol
C02+ Ba(OH)2—> BaCO3l+ HzO (1)
0,1 0,1

n
BC0;03)= 0,075 mol
2CO+ Ba(OH)2 — Ba(HCOs),(2)

Ba(HCO,), — — BaCOs| + H:0+ CO (3)
0,075 0,075
=n.,. . =2n =2.0,075=0,15nol

CO:(2) BalHCOg);

2 n
Tong <% trong D= 0,1+ 0,15= 0,25 mol
= atb=0,25 mol

Fe

FeO
Chét ran B: Fe,0,
Fe + CuSOs — FeSO4+ Cu|
0,03 0,03 0,03

'Cu(0,03mol)
21,84 gam { FeO

Chit rén E: -FE-‘ O,

MY e, =2184- 0,03.64 =19 92gam
ms=19,92+ 0,03.56=21,6 gam

Tu PT (*) va (**)

Khdi luong chat ran giam chinh 13 khdi lwong nguyén tir oxi bi mat di trong oxit
mo=23,2- 21,6 =1,6 gam

n bt @=x2 =0,1mol
° 16

n
%2 do PT (*) va (**) sinh ra= x= 0,1 mol= nco
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Vay y =0,15 mol

nc= x+y = 0,15+0,1=0,25 mol

a=0,25.12=3,0 gam

.z Mo, + Mo =0,1.28+0,15.44 =9 4gam
A= :

Céu 5: (trich tir 3 HSG Thanh Héa 22-23) Cho khi CO di qua 69,9 gam hdn hop X gom Fe,O; va
MO, (khong ludng tinh) nung néng thu duge 3,36 lit CO, (dktc) va hdn hop chit rin Y gdm Fe, FeO,
Fe;0s, Fe;04, va M,O,. Dé hoa tan hoan toan Y can 1,3 lit dung dich HC1 1M thu dugc 1,12 lit khi H,
(dktc) va dung dich Z. Cho tur tir dung dich NaOH vao dung dich Z dén du thu dugc két taa T. Loc két tia
T dé ngoai khong khi dén khéi lwong khéng d6i thu duoc 32,1 gam bazo duy nhat. Biét rang lugng MOy
trong X va trong Y bang nhau va Fe tac dung v6i FeCl; khong dang ké. Xéac dinh cong thirc hoa hoc ciia
M,Oy
Huéng din giai

Ftco, = 0,15 mol; nuer = 1,3 mol; M, = 0,05 mol
Xem Y chi c6 Fe, FeO, Fe,O5 va M,O.
Phén tmg cua CO véi hdn hop X:

Fe,0; +3CO — — 2Fe+3C0;, (1)
Fe,0;+CO — — 2Fe0+CO;, (2)

No (b khir) = tco, - 0,15 mol.
Phan ung ctia Y v6i dung dich HCI
Fe,O; + 6HCI — — 3FeCl; + 3H,0 3)
FeO +2HC1 — — FeCl, + H,O 4)
MO, + 2yHCl — =7 xMCly, + yH,O (5)
Fe + 2HCI — — FeClL, + H,
0,05 0,1 0,05
1 1,3- 0,1
e === =06
Theo (3), (4), (5): noxv)= < < mol
~ —Nor=0,6+0,15=0,75 mol , ‘
beé ket tua trong khong khi chi thu dugc duy nhat ching té MClyyx khong tac dung véi dung dich kieém.

FeCl, + 2NaOH — — Fe(OH), + 2NaCl (7)

FeCl; + 3NaOH — ~ Fe(OH); + 3NaCl (8)

4Fe(OH), + 2H,0 + 0, — — 4Fe(OH);  (9)
32,1

107 = 0,3 mol — ng. = 0,3 mol

h Fe(OH),

n
— n{‘—ezos =0,15 mol — SR = 0,45 mol.
Béo toan khoi lugng — my=69,9-0,3 .56 -0,75. 16 =41,1 gam.

Bao toan mol O — ' © %)= 0,75 — 0,45 = 0,3 mol
-M 5 7

M AL gy 852 s,
Xét phan tir MOy ta co: Y 0.3 .
Chi co n=2; M =137 (Ba) la thoa man.
Vay cong thire hoa hoc cua oxit 1a BaO.
Céu 6: (trich tir 3 HSG Thai Binh 22-23) Cho 20 gam hdn hop X gém Fe va Fe;0, tan hét trong dung
dich H,S0, dic, nong thu dugce dung dich Y va khi SO, duy nhit.
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Cho toan b lugng khi SO, thu dugc ¢ trén tic dung vira hét v6i 300 ml dung dich KOH 1M, thu duogc
dung dich c6 chira 27,8 gam chit tan.
C6 can dung dich Y thu dugc 55,2 gam chét ran khan. (Biét cac phan tmg xay ra hoan toan). Tinh kh6i
luong cac chat cé trong 20 gam hdn hop X.

Hudéng dan giai
Neoy =0,3x1=0,3 mol

PTHH xay ra:

2Fe + 6HZSO4 — Fez(SO4)3 + 3802 + 6H20 (1)
2FC304 + 10HQSO4 - 3F62(SO4)3 + SOQ + 10H20 (2)
(Co thé c6: Fe + Fex(SOs); — 3FeSO.) 3)
2KOH + SO, — K,S0O; + H,O 4)

(c6 thé co: KOH + SO, — KHSO:) (5)

Mbc 1: Gia sit KOH tac dung SO, chi tao K,SOs.

2KOH + SOz — KzSO3 + Hzo

1
o N s0, =5 Mkor =0,15 mol
Bao toan K:

m =m, o =015>158=23,7gam
Méc 2: Gia st KOH tac dung SO, chi tao KHSO:s.
KOH + SOz - KHSO3

Bao toan K: nKHSUE ~Tkon —lIOE

m, =m,,.., =0,3x120=36 gam

, =237<m,. =27.8<m =36
Theo gia thiét: ™ UEE] ?
2KOH + SOz — KzSO3 + Hzo

KOH + SO, — KHSO;s .
Goi s0 mol K;SO; va KHSO; lan luot la a va b.

n, =2a+b=0,3mol O

= Phan (ng tao 2 mubi.

Béo toan K:

m..: =158a+120b =27,8 gam

(ID)
Giai (1) va (I1): @ =0,Lb=01

F— Moy, =M o, + Moy, =0,1+0,1=0,2 nol
2Fe+6H,S0, - Fe,(S0,), + 350, + 6H,0
X — 0,5x — 15 ©6)
2Fe0,+10H,50, . 3Fe,(SO,), +S0O, +10H,0
Yy — L3y — 0,3y (7)
Fe+Fe,(SO,), - — 3FeSO,
Z— Z — 3z ®)
Neeiey =X MO
Neeo, =Y mol
- N =2 ol
Ta c6 hé phuong trinh:
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7
=
60
o = 20X+ 232y + 56z =20 gam y =0,05
Ng,, =15x+0,5y =0,2 ol -
ruml:L]J[I]l><:|[£]|5)-::+],53,-‘-2]l+32>-<152 =55,2gam_, 2:5

7 1
n.. =X+Z=—+—=0,15mol
- Fe + 60-'-3}

 0,15%56 o
Yom, _T *100% —42':.1’&. %'ch._m —5R%,

b

Cau 7: (trich tir d¢ HSG Tién Giang 22-23) Sit va cac hop chit cta sit rat phd bién trong doi sdng va
san xut, tuy nhién, chiing dé bi bién dbi trong qua trinh bao quan, ct trit, dic biét 1a cac hop chét cua sét
(I). Vao thé ky XIX, mot nha bac hoc nguoi dire tén Mohr Kari Friedrich da tim ra mét dang cét trix
tuong d6i bén ving cho hop chat sit (II), 6 1a mudi kép ngam nugc cua amoni sunfat va sat (II) sunfat.
V& sau, tén goi ctia loai mudi nay dwoc dit theo tén nha bac hoc iy dé ghi nhé cong lao cua 6ng (mubi
Mohr).

Biét rang, trong diéu kién khong co oxi, dung dich chira 29,4 gam mubi Morh phan tng ti da voi
300 ml dung dich NaOH 1,0M. Toan bd luong két tia sinh ra sau phan tng dugc nung trong khong khi
dén khoi luong khong d6i, thu dugc 6,0 gam chit ran. Cho cac phan tng dién ra hoan toan.

a) Viét phuong trinh hod hoc cua cac phan ng xay ra.

b) Tinh khdi lugng cuia timg hop chat ¢ trong mudi Morh va xac dinh cong thirc hod hoc cta
mudi Morh.

¢) Tinh ham lwong phan trim cia sit trong mudi Morh

Huwéng din giii

-5 ,075(mol )
160

300
2. Mwaon =700
a)

M(yy.),50,=0,075%132=9,9(g)
Mpeso,=0,075%152=11,4(g)
Goi cong thirc cuia mudi Morh: (NH,),SO;. FeSO,. nH,O
My o (musivorn) = 29,4—9,9—11,4=8,1(g)

—8’81:0,45(mol)

x1=0,3(mol ); ng, , =

(NH,),S0,.FeSO,. nH,0 — (NH,),SO, + FeSO, +nH,0
0,075 0,075 — 0,075n
0,45

0,075
Vay CTHH cta mudi Morh: (NH,),SO,. FeSO,. 6H,0

¢) %FeZ% x100%=14,3%

=> 0,075n=0,45=(n=

Céu 8: (trich tir 4 HSG Quang Tri 22-23) Hon hop A chtra kim loai M (héa tri n) va Fe véi ti 18 s6
mol twong ung la 1 : 3. Hoa tan hoan toan 19,2 gam A vao dung dich HCl, thu dugc 0,4 mol H.. Néu cho
19,2 gam A tac dung hét v6i khi Cl, thi can dung vira da 0,55 mol Cl,. Viét cac phuong trinh hoa hoc va
xac dinh kim loai M.

Huéng dan giai
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Goi s6 mol cia M 1a x = nFe=3x mol

2M + 2nHCI1 — 2MCl, + nH, (1) Fe + 2HCI = FeCl, + H, (2)
2M +nCl, = 2MCl, (3) 2Fe + 3CL, — 2FeCl; (4)

Mx+56.3x =19,2 M =24(Mg)
Theo (1— 4), acolhed {nx/2+3x=0,4 = X =0,2 mol
nx/2+3x3/2=055 |x=01mol

Cau 9: (trich tir & HSG Quing Tri 22-23) Nung hdn hgp gém Al va Fe,05 (khong c6 khong khi), thu
dugc 14,46 gam hon hop X. Chia X thanh 2 phan. Cho phan 1 tac dung véi dung dich NaOH du, thu dugc
0,03 mol H; va 2,24 gam chét rdn. Hoa tan hét phﬁn 2 trong dung dich chira 0,68 mol HNOs, thu dugc 0,06
mol NO va dung dich Y chi chira mudi. Biét cac phan tng x4y ra hoan toan. Viét cac phuong trinh hoa hoc va
tinh s6 mol Fe(NOs)s trong Y.

Huwéng din giii
- Do phén 1 tac dung véi dung dich NaOH tao H, = nAl du

F6203 + 2A1 - t0_> 2Fe + A1203
Trong X gom Al du, Fe va ALO;
2Al1+ 2H,0 + 2NaOH — 2NaAlO, + 3H,
ALO; +2NaOH — 2NaAlO, + H,O
Al+4HNO; — AI(NOs); + NO + 2H,O
8Al +30HNO; = 8AI(NOs); + 3NH4NO; + 9H,O
Fe + 4HNO3 - Fe(NO3)3 + NO + 2H20
2Fe(NO;)3 + Fe —v 3Fe(NO;)2
ALO; + 6HNO; — 2AI(NOs); +3H,O
- Trong phén 1: nFe = 0,04 mol = nALO; = 0,02 mol, nAl (du) = 0,02 mol
= m;=2,24+0,02.102 +0,02.27 = 4,72 gam
= m, = 14,46 —(2,24 + 0,02.102 + 0,02.27) = 9,64 gam (gap 2 lan m,)
- Trong phan 2 : nFe = 0,08 mol = nALO; = 0,04 mol, nAl (du) = 0,04 mol
So d6: (Phan 2)+HNO; = AI(NO;)s+Fe(NOs)s+Fe(NO;),*NHNOs+NO+H,O0 (1)
Goi a, b, ¢ 1an luot 14 s6 mol ctia Fe(NOs); Fe(NOs), NH,NO; trong Y
Bao toan H: 0,68 = 4c + 2nH,0 (1) = nH,O = (0,68 — 4¢)/2
'n, =3a+2b+2c+0,12.3+0,06 =0,68
Tacolhed {n._ =a+b=0,08
N, =0.0,12+9a+ 6b+ 3c+(0,68- 4c)/2+0,06=0,68.3+0,04.3
3a+2b+2c=0,26 [a=0,06nol
= ‘a+b=0,08 = 1b=0,02 mol = nFe(NO, ), =0,06 mol
'9a+6b+c=0,68 '¢=0,02 mol

Céu 10: (trich tir & HSG Phu Yén 22-23) Cho m gam g&n hgp X gom Fe; Fe;0, va FeCOs (ti 1& mol
tuong tmg 1a 6 : 1: 2) phan tmg hoan toan véi axit H,SO4 (ddc, nong), thu dugc dung dich Y chi chira hai
mudi va 2,128 lit (dktc) hdn hop khi Z gdm CO, va SO,. Biét Y phan mg nhiéu nhat véi 0,2m gam Cu,
duoc dung dich E. Hap thu toan bd Z vao dung dich Ca(OH), du, thu dugc a gam két tua.

a. Tinh gi tri cia m; a; va khoi luong cac chét tan co trong dung dich E.

b. O mot thi nghiém khac, dé thu hoi Fe trong m gam hon hop X, nguoi ta nung noéng X trong
khong khi dén phan mg hoan toan dugc chit ran T, sau d6 din ludng khi CO dén du qua T (néng chay),
thdy can it nhat V lit khi CO (dktc). Tinh gié tri ctia V, cho rang phan tmg CO khir oxit sit xay ra hoan
toan.

Huéng din giai
Hén hop X (Fe, Fe;0,, FeCO5) H2504 ¢
Hon hop: Fe (6x), Fe;04(x), FeCO; (2x) = My, = 56 * 6x +232x + 116 * 2x = 800x
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_0,2xmy,, 0,2%x800x
“ 64 64
Mg, =206, =2% 2 5x = 5x
bat: npq,;=y (mol) ; Ngo,= z (mol) ; Nco,= Npeco,= 2x (mol)
BT Fe: 6x +3x +2x=5x+y (1)
Ny =z + 2x=0,095 (2)
BT e: 2ng, +2n¢, = 2Np, 0, + 2 Ngo, &= 2 * 6x +2 * 2,5x =2x + 272 (3)
x=0,01mol
(1)’(3"(3) y=0,01mol
z=0,075mol
a. m,, =800x =800 *0,01 =8 ¢g
Ncaco, = Neo, =2x =2 * 0,01 = 0,02 mol
Negso, = Nso, = 0,075 mol
a =My, = Mgaco, + Megso, = 0,02 * 100 + 0,075 * 120=11 g
Meyso, = 2,5 %0,01 *160=4 g
Mpeso, = 11* 0,01 * 152=16,72 g
b. Chat ran T 14 1a: Fe,Os

1 1
BT Fe: Mre0, = 5 (Mre*3Mee0 #Miuco,) = 5 (6% 0,01 +3 * 0,01+ 2 * 0,01) = 0,055 mol

Ne 2,5x

BT Oxi: No =Np=3Ng, o =3 * 0,055 = 0,165 mol
=V6=0,165* 22,4 =3,696 lit
Vay: my=8g;a=11g; Maso, =4 g; Mreso,=16,729
Vco = 3,696 lit

Cau 11: (trich tir & HSG Phu Tho 22-23) Hon hop X gom: MCOs, Fe,O,, FeCO; (v6i M 1a kim loai
hoa trj IT). Hoa tan m gam X can dung vira du 480 ml dung dich HC1 1M. Mit khac, hoa tan m gam X
trong dung dich H,SO,, dic, nong, du thu dugc dung dich Y va 3,696 lit hon hop khi Z (dktc). Cho Y tac
dung véi dung dich KOH du thu duoc 19,53 gam két tua. Nung két tia ndy ngoai khong khi dén khoi
luong khong ddi thu duoc 14,4 gam chat rin E gém 2 oxit kim loai. Dan tir tir 8,96 lit khi CO (dktc) qua
14,4 gam E nung néng thu duoc hon hop khi T c6 ty khéi so véi H, 1a 18,5. Biét cac phan ung xay ra
hoan toan va SO, 1a san pham duy nhét ciia H,SO, dic.

a. Viét cac PTHH xay ra

b. Viét cac cong thirc phan tir cia MCO:; va Fe,O, va tinh m

Huwéng din giai

MCO3 + 2 HC1—>MC12 + Hzo + C02
Fe,O,+ 2yHCI— x FeCl2y/x + yH,O
FGCO3+ 2 HC1—> FeClz + Hzo + COz
MCO3 + 2 HzSO4—>MSO4 + HzO + COz
2 Fe Oy +( 6x-2y) H,SO4— x Fey(S04)3+(3x-2y) SO, +( 6x-2y H,O
2 FGCO3+ 4 HzSO4—> Fez(SO4)3+ SOz+ 2 COz +4 HzO
2KOH + HQSO4—> KzSO4 + 2H20
Fex(S04);+6 KOH— 2 Fe(OH); + 3 K,SO,4
MSO; +2 KOH— M(OH), + K,SO,

2 Fe(OH); — — 2 Fe,0; +2 H,0
M(OH), — — MO + H,0
Fe;O; +3CO — — 2Fe+3 CO,

MO +CO — — M+ CO,
b. Tim MCO; va Fe,0,
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nucr =0,48 mol; nz = 0,165 mol
Do chét ran E ¢6 2 oxit kim loai tao nén 19,53 gam két taa hidroxit gdm: Fe(OH); a mol va M(OH), b
mol
Ta co: 107 a+ (M+ 34)b=19,53 (1%*)
80at (M+ 16)b= 14,4 (2%)
E+ CO Nco phan tmg = 0,225 mol
Truwong hgp 1 CO khong khir dwge MO
n. . =0,5 =0,075mol

Trlva2tacoa=0,15;b=0,06; M=24
Cong thic phan tir cia MCO; 1a MgCO;
Trwong hgp 1 CO khiwr dwgec MO

Ta c¢6 1,5atb=0,225 (3)

Tu 1,2,3 loai
Mg o, =C
n =d

Pat L FeCOs

n =n

MO0, M0, :I:I'- I:Itl

Béo toan nguyén td Fe ta co:

cx+d=0,15 (4)

Phén tng vira du v6i dung dich HCl ta c6:

2cy+ 2d+ 0,06.2 = 0,48(5)

Phén tng vé1 dung dich H,SO4 ddc du tao khi Z ta co:

= M
M%mm,m =0,165

2 — (6)
Twr 4,5,6 ta c6: cx=0,09, cy= 0,12, d= 0,06
X 3

Y 4 _,Céng thirc 1a Fe;O,
C=0,03
m=0,06.84+0,03.232+0,06.116=18,96gam

Céu 12: (trich tir d¢ HSG Ninh Binh 22-23) Hoa tan hoan toan 17,2 g hdn hop X gom Fe va 1 oxit sét
vao 200g dung dich HCI 14,6% thu dugc dd A va 2,24 lit khi H, & dktc. Thém 33g nudc vao dd A thu
duoc dd B. Néng dd % cua HCI trong dung dich B 1a 2,92%. Mit khac, hoa tan hoan toan 34,4g hon hop
X vao dd H,SO, dic nong, thu duoc V lit khi SO, (14 san phdm khir duy nhét, dktc).
a. Xac dinh CTHH cua oxit sit trong X.
b. Tim khoang gié tri cua V

Hudéng dan giai
a, Goi oxit 1a Fe Oy
Fe + 2HClI —— FeCL + H, (1)

0,1 mol 0,2mol 0,1 mol
Fe,O, +2yHCI — — FeClyx +yH,.O (2)
0,2
Y mol 0,4 mol

I 5 9,
. =535 g =0

22,4 224 mol
i,y :C%m-- KMy e :M.EJ %200 292

100 100 g
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L e
- = Mwa _<7 =0.8
My, 365
11,6
= - = o 3 = S e, g =—/————
M o =My, = mg, =17,2- 56X0,1 =11,0g P T Shx +16v

Mmgq 4=200+ 17,2-0,1 X2=217g
Il’lddB:217 +33:250g

my, XC% :250 x2,92 _7.3g
mHCl trong B: I CI'CI' I I:H:I

7.3
Mic trong B= 36,5

Mt (2)=0,8-0,2-0,2=0,4 mol
11,6 0,2 X 3

=0, 2mol

= feeo =

Sox+10y— ¥y ¥ 4 yay CT oxit 1a Fe;0,
b, 2Fe + 6H,SO. dic ~ ——  Fex(SOu)s +3S0, + 6H,0 (3)
0,2-x (0,2-x)/2 mol
2F€304 +10 HzSO4 déC - fr_) 3F€2(SO4)3 + 3802 + IOHzo (4)
0,1 mol 0,3/2 mol
Fe +Fey)(S04); — — 3FeSO,  (5)
X X mol
.2 0,2

=—— =0,05mol

Mren, =
Trong 17,2g hon hgp X

3 4
Suy ra trong 34,4g han 3% T =2x0,05 =0,Ilmol n. =2x0,1 =0,2mol

*Néu H,SO, du thi (5) khong xay ra

3 1 3 1
M5 mae =5 e + Mo, =;><D._2+;><D._I =0,35mol

Lf.r'a'.::n-,u =0,35x22,4 =784t
*Néu H,S0, khong du, tirc (5) xay ra, khi do "s-min
H, (52, )y =X :_I}—;’(f_c}._ 2-x)+ ?

Tx(5) taco = 2 2
Suy ra x=0,5/3

2Fe + 6stO4 déC - I'_) FCQ(SO4)3 + 3802 + 6H20 (3)

0,1/3 0,05 mol
2F€304 +10 HzSO4 déC - fr_) 3F€2(SO4)3 + 3802 + IOHZO (4)
0,1 mol 0,05 mol

Fe +F62(SO4)3 == 3FCSO4 (5)
Roo e =0,05+0,05 =0,1mol = ¥, _ =0,1x22,4 =2, it

Vay 2,24 =¥ =7,84

Céu 13: (trich tir d& HSG Nam Pinh 22-23) Hoa tan hoan toan 25,2 gam Fe vao dung dich H,SO4 10%
vira di. Sau phan ung thu dugc dung dich Y c¢6 nong do FeSO, 1a 9,275% ddng thoi tach ra 55,6 gam
mudi sunfat két tinh. Xac dinh cong thirc ctia mudi két tinh d6?
Huéng dan giai
nFe = 0,45 mol
Fe + HzSO4 — FGSO4 + Hz
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0,45 0,45 0,45 0,45 (mol)

Khéi lugng dd H,SO4 10% = 0,45.98:10% = 441 gam

Khéi lugng dd Y =441 + 25,2 — 0,45.2 — 55,6 = 409,7 gam

Khéi luong FeSO, trong Y = 409,7 . 9,275% = 38 gam

Khdi lwong FeSO, két tinh = 0,45.152 — 38 = 30,4 gam

Khoi lugng nudce trong mudi két tinh = 55,6 — 30,4 =25,2
30,4 25,2

; =0,2:1,4=1:7

— trong mudi két tinh: nFeSO, : nH,O = 152 18

— Cong thirc ciia mudi két tinh: FeSO4.7H,0
Céau 14: (trich tir 3¢ HSG Lang Son 22-23)
1. Pé chong lai su dn mon vo tau bang thép ngam
trong nudc bién, ngudi ta gin nhitng tim kim loai Diy d0ug Diy kem
kém va magie ¢ nhiéu chd trén than tau (khi mot | I
kim loai dugc ndi véi kim loai hoat dong hoa hoc % ‘73:5%
manh hon s& bi dn mon). Tién hanh 2 thi nghiém i % %
nhu hinh 1. So sanh tdc do dn mon cua dinh sét
trong 2 thi nghi¢m trén va giai thich. Binh sét Dinh sit

dumng djch MNalTl

, Thinghi¢m 1 Thi nghi¢m 2

Huéng din giai
Thi nghiém 1: Fe — Cu => Sét bi an mon trude vi sit hoat dong héa hoc manh hon déng
Thi nghiém 2: Fe — Zn => K&m bi an mon trude vi kém hoat dong hoéa hoc manh hon sat
=> Tdc do an mon cua sit ¢ thi nghiém 1 nhanh hon thi nghiém 2

Cau 15: (trich tir & HSG Lang Son 22-23) Mubi kép ngam nudc x(NH,4),SO.. yFeSO.. zH,0 duoc goi
13 mudi Mohr dé ghi nhan céng lao ctia nha bac hoc ngudi Pirc Mohr kari Fricdrich da tim ta vao thé ky
XIX. Biét trong méi truong khi tro dung dich chtra 29,4 gam mubi Morh phén tmg téi da voi 300ml dung
dich NaOH 1M, toan bo luong két tua sinh ra sau phan tmg duoc nung trong khong khi dén khéi lugng
khong ddi thu duge 6,0 gam chat ran. Cac phan g héa hoc xay ra hoan toan. Xac dinh cong thirc hoa
hoc cua mudi Morh..
Huwéng din gidi

2. 86 mol ctia NaOH = 0,3 mol

6

n —
160 =0,0375 (mol)

=8 :n.'-'szﬂ'3
PTHH:
(NH4)ZSO4 + 2NaOH — 2NH3 + 2H20 + Na2804 (1)
0,075 mol <« 0,15 mol
FCSO4 + 2NaOH — Fe(OH)z + Na2804 (2)
0,075 mol <« 0,15 mol « 0,075 mol

t

4Fe(OH), + O, — 77 2Fe;0O; + 4H,0 3)
0,075mol «— 0,0375 mol

Mown 0, _ 0,075.132 = 9,9 (gam)

m
FeD: = 0,075.152 = 11,4 (gam)
8

m N, =7a
HO —294 114-9,9=8,1 (zam) = = 18 =045 (mol)
Tacotylex:y:z = 0,075:0,075: 0,45=1:1:6
=> Cong thirc muoi Morh la: (NH4),SO,. FeSO4. 6H,O
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Céu 16: (trich tir @ HSG Khanh Hoa 22-23) Mot loai quiang X c6 thanh phan gbm hai oxit A va B déu
1a cac oxit kim loai. Dé tach A ra khoi quang X, nguoi ta lam nhu sau :Nau quing X trong dung dich
NaOH du, thu duoc dung dich Y va ba rin khong tan mau do chira B. Tiép theo suc khi CO,du vao dung
dichY théy c6 két ta Z dang keo mau tring tao thanh.Loc thu Z, nung Z trong khong khi thu duoc A.

a. Xac dinh hai oxit A, B va quing X.

b. Viét phuong trinh hoa hoc ciia cac phan tng xdy ra.

Cho biét A 1 nguyén liéu dé diéu ché mot kim loai nhe duogc str dung phd bién lam vat liéu gia dung, xdy
dung . Trong B oxi chiém 30% vé khéi lugng.

Hwéng din giai
Goi CTHH cua B 1a M,O, trong d6 y 1a s6 nguyén duong.
Trong B oxi chiém 30% vé khoi luong nén :

H]—.} =0,3= M E ¥y
M +16.y 16.y=0,6M +4,8y = 0,6M =112y = 3°
Bién luan :

y 1 2 3 4

M 18,67 | 37,33 | 56 | 74,67

Kétludn | Loai | Loai Fe Loai

Vay B la Sat (III) oxit : Fe,Os
A 1a Nhom oxit ALOs
X 1a quang boxit.
Céu 17: (trich tir d¢ HSG Kon Tum 22-23) Hang nim, =
trén thé gii san xudt hang trim triéu tn axit sunfuric do ' i A
céc mg dung quan trong ctia no d6i véi nén kinh té qudc 4 Ly E
dan (Hinh bén). S Chit tay riza
Trong cong nghiép, axit sunfuric dugc san xuét bang i ‘ Ché bin diu m
phuong phap tiép xtic. Nguyén liéu 1a luu huynh (hodc  Adg N / %@
quang pirit sat), khong khi va nu6c. Thong thuong, san - "o — Sdn xudt mudi, axit
xuat axit sunfuric c¢6 3 giai doan: , @ Gidy Acquy
- Giai doan 1: Oxi hoa luu huynh (hodc quing pirit sat) / \ Q
bang khong khi gidu oxi. q ’w dr dé ‘ Lupén kim
- Giai doan 2: Oxi hod san pham chtra luu huynh (thu % b b L m@
duoc & giai doan 1) bang xtc tac phu hop. Al 'm NS $2
- Giai doan 3: Hip thy san pham chira lvu huynh (thu
duoc ¢ giai doan 2) dé tao axit sunfuric.
1. Viét phuong trinh hoa hoc cho cac phan tmg xay
ra trong 3 giai doan san xuét axit sunfuric.
2. Néu c6 1 tin quang pirit sat (chira 19% tap chét) thi c6 thé diéu ché dugc bao nhiéu lit dung dich
H.SO4 73,5% . Gia st khoi luong riéng dung dich H.SO4 73,5% 1a 1,8 g/ml; qué trinh san xuét axit
sunfuric dat hiéu suét 80%.

Mot s6 rng dung cua axit sunfuric

Huwéng din giai
4FeS, + 110, — — 2Fe,05 + 8SO; (1)
2S0,+0, — "= 280; (2)
. SO3 + HzO — HzSO4 (3)
Déi: 1 tAn =1000kg
m.; =(100% - 19%).1000 =810(kg)
F682 — 2stO4

120 kg 196 kg
810 1323 kg
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My o :!BEB_E_E =1440 kg
100 73.5

Vs :—ILHD =500
= 1,8

lit

Cu 18: (trich tir d& HSG Kién Giang 22-23) Hoa tan hoan toan 6,92 gam hdn hop (A) gom Fe, FeO,
Fe;04 va Fe,Os can dung hét 80 gam dung dich HCI 10,95%. Sau phan tng thu dugc khi H, va dung dich

(B).

Cho toan b0 lugng khi H, vira sinh ra tdc dung véi CuO du & nhiét do cao, sau phan ung thu duoc
chat rdn nho hon khéi lugng CuO ban dau 14 0,32 gam.

a) C6 can dung dich (B) thi thu dugc bao nhiéu gam mudi khan?

b) Néu hdn hop (A) ¢6 ti 1é mol FeO : Fe,0; = 1 : 1. Hiy xéac dinh ndng d6 phan trim cia cic chat
co trong dung dich (B).

Huwéng din gidi

80.10,95%

a)Ta c6 nHCI = 100%.36.5 =0,24 mol

Céc pthh xay ra: Fe + 2HCI — FeCl, + H, (1)
FeO + 2HCI —  FeCl, + H,O (2)
Fe;O, + 8HCI —  FeCl, +2FeCl; + 4 H,O (3)
F6203 + 6HC1 = 2FeCl3 + 3H20 (4)

- Hasinh ra pu v6i CuO du, sau pu thu dugce khéi lwong chét rin nhé hon khéi lwong CuO ban dau
0,32 gam, chinh la khoi lugng oxi trong CuO pu.
H, + CuO t0 cu  +H,0 (5
0 32

Theo pt ta c6 nHz( 1) = nHx(5) = nO(pu) = =0,02mol

-Bao toan H trong cac pu (1,2,3,4):
nH(HCI) =nH(H,) + nHH.O) = 2.nH, + 2.nH,O
= 0,24=2.0,02+2.nH,O =>nH,0=0,1 mol
= Mit khac nO(oxit sit) = nH,0(2,3,4) = 0,1 mol.
= Muei = mFe (hhA) + mCl (HCl) = (6,92 -0,1.16) + 0,24 . 35,5 = 13,84 gam
b)Dung dich B chita 2 mudi: FeCl, va FeCl; .
Goi x, y lan luot 13 s6 mol FeCl, va FeCls (x, y > 0)

Béotoan Cltaco : 2x + 3y = 0,24 (*)
6,92—0,1.16
56

T (*) va (**) =>x=0,045; y=0,05
Khéi lwong dung dich B 1a :

mddB = mA + mddHCI — mH, = 6,92 + 80 — 0,02 . 2 = 86,88 gam
Nong d6 phan tram cac chit trong dung dich B 1a:

Bdotoan Fetaco:x +y= =0,095mol (**)

C%(FeCly) = %. 100%=6,57%
C%(FeCly) = %. 100%=9,35%

Céau 19: (trich tir 3¢ HSG Hau Giang 22-23)

a. Nha mdy nudc thuong khai thac va xur li nude ngam dé cung cap nude sach cho thanh phd, nong thon.
Trong nudc ngim thuong c6 chua sat, mangan dudi dang mudi Sat (II), mangan (II) tan trong nu6c co
anh huong khong tot t6i sitec khoé con nguoi. Dé loai bo hugp chét sat (II), mangan (II) trong nudc ngam,
céc nha may nude str dung mot trong cac cach sau day: (i) Bom nudc ngam cho chay ra cac gian mua, (ii)
Suc khi oxi vao bé chtra nudc ngam. Em hiy cho biét muyc dich ctia hai cach lam trén.
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b. Oxi hod hoan toan 10,52 gam hon hop 3 kim loai ptr dang bot Fe, Al, Cu béng oxi thu duge 17,40 gam
hdn hop oxit. Viét cac phuong trinh hod hoc xay ra va tim thé tich nho nhét ciia dung dich HC12,00M dé
hoa tan vira hét luong hdn hop oxit trén.

Huéng din giai
a. Dé loai bo huop chat sat (I1), ‘mangan (II) trong nudc ngam, cac nha may nudc s dung mot trong cac
cach sau day: (1) Bom nu6c ngam cho chay ra cac gian mua, (ii) Suc khi oxi vao bé chira nuéc ngam
thuc chat 1a cach giup tang ham lugng oxy cho nudc, tao diéu kién dé oxy hoa sat (II), mangan (II) ton tai
¢ dang hoa tan thanh Sat (I1I), mangan (IV) tao thanh cac hop chat hydroxit Fe(OH)s;, Mn(OH), két tua,
dé lang dong dé tach ra khoi nudc bang thiét bi ling , loc
- Phan (g oxy héa thiy phan sat c6 thé theo phuong trinh sau:

4Fe(HCOs), + 0, +2H,0 — — 4Fe(OH); + 8CO..

2Mn(HCOs), + 0, +2H,0 - 2Mn(OH)4 + 4CO.. 7 ‘
Dé phan ing oxy hoda thuy phan sat xay ra nhanh va tri¢t dé€ thi nude phai c6 do kiém thich hgp va do pH
trong khoang 7 - 7,5.

b. PTHH:
3Fe+ 20, — — Fe;04
X 2x/3 x/3 mol
4A1+ 30, — ™ 2Al0;
y 3y/4 y/2  mol
2Cu+ O, — — 2Cu0O
z z/2 z mol
Fe;0, + 8HClI — 7 FeCl,+ 2FeCl; + 4H,O
x/3 8x/3 mol
ALO; + 6HCI — — 2AICI; + 3H,O
y/2 3y mol
CuO + 2HCI — — CuCl, + H,O
z 2z mol

m, =17.40-10,52 =6,88¢
6,88

n = =0,215mol
- g2
Theo PTHH ta co:
2x 3y =z :
n, == +2= +==0,215
T3 4 2
< 8x+9y+6z =2,58
8x n, 2.58
R, =— +3J! +2z=—= = - =0, S6mol
3 3 3
The tich nhé nhat ciia dung dich HCI 2,00M 1a
0.86 .
mindarici =7 = =0,43] =430ml

Cau 20: (trich tir 4 HSG Hai Dwong 22-23) Hon hop A gém hai oxit kim loai, trong d6 c6 mot oxit
clia sat va mot oxit ctia kim loai R (gia st R ¢6 hoa tri khéng ddi trong cac phan tng).

Thi nghi¢ém 1: Din CO du qua 13,6 gam hdn hgp bot A nung néng thu duge 5,04 lit khi CO,
(dktc) va m gam chat rin B chi chira 2 kim loai.
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Thi nghi¢m 2: Cho hdn hop gém 13,6 gam A vam gam B vao V ml dung dich HCI 1M, sau phan
g chi thu dugc dung dich C va 3,08 lit khi H» (dktc). ( Blet C chi chira mudi ). Cho dung dich NaOH
vira du vao C duge két xuat D va dung dich chi chira mot mudi. Nung D trong khi khong dén khéi lugng
khong doi duge 28 gam oxit kim loai. Cac phan tng déu xay ra hoan toan.

a. Tinh m va xdc dinh cong thirc 2 oxit trong A.

b. Tinh ndng d6 mol ctia cac mudi trong C (biét 12 c6 thé tich dung dich C khong doi so voi co thé
tich dung dich HC1 ban dau ).

Hwéng din giai
5.1 Goi cong thtrc cua cac oxi la Fe,Oy va R0,
5,04 lit CO, (dktc)

TN 15 Fe, O :amol {0
¢ gam R,0,:bmol T C0w,
Feaxmol
MM B2 bmol
QN 0 0 Fe,O,
aOH\j) 28 gam R.0,
13,6 gam Fe O :amol /\
TN 2: R,0,:bmol +V ml HCI IM — dd chi chtra mot mudi NaCl
mgam Fe:axmol \
R:2bmol

0,1375 mol H,
0
Fe, O,+ yCO E xFe + yCO,

R,0, +nCO " 2R + nCO,

R,0, + 2nHC1 — 2RCl, +nH,O

Fe + 2HCl — FCClz + Hz

FeCl, + 2NaOH — Fe(OH), + 2NaCl
RCl, + NaOH — NaCl + R(OH),
4FC(OH)2 + 02 + 2H20 —>4 FC(OH)3

2R(OH), ! R:0, + nH0

0
2Fe(OH); U Fe,0; + 3H,0

_ 5,04
a. Nco = Neo, = 22.4
— My = 9,9 gam; meo = 0,225.28 = 6,3 gam
Béo toan khdi luong ciia TN1 ¢6: Moy + meo = Meo +m — m= 10 (g)
Theo bai ra:
+) 10 =56xa + 2Rb
& 112ax +4Rb=20(1)
+) Moyie= 28 = 160. ax + 2b(2R+16n)
& 160ax + 4Rb + 32bn = 28
< 80ax + Rb+8bn= 7 (2)
+) nco = ay + nb = 0,225
© 4ay +4nb=0,9 (3)
Lay (2) — (1) —(3) c6 6ax — 4ay = 0,1 (4)

=0,225

0,1 . X 2
—a “6x—4y ,nen 6x-4y # 0 hay . # 3 tire 1a loai Fe,O;
* Truwomg hgp 1. OxisatlaFeO taclax =y
FeO + HCI1 — FeCl, + H,O
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1
Do d6 6 TN2: ng.= H,=0,1375 = ax thay vao (1) va (4) c6Rb= 1,15 vaay =

Thay vao (3) c6 Rb<0 (loai)

* Truong hop 2. Oxi sit 1a Fe;O, tirc 1a x=3; y = 4
Fe3O4 + 4HC1 d FCC12 + 2FGC13 + 4H20

0,05 0,05

0,1

168a+2Rb=10
Thay s vao (1); (2); (3) ¢6 {480a+4 Rb+32nb=28 — { Rb=4/5 —

4a+nb=0,225
n 1 2 3
R 32 (loai) 64 96 (loai)

Vay oxit con lai la: CuO
—b=0,0125 mol

- ¢0 nre = ax = 0,15 nén luong Fe tham giai 2 phan Gng

Fe + 2HC1—> FCC12+ H2

0,1375
Fe + 2FeCl; — 3FeCl,
0,0125 0,025 0,0375

0,1375 (mol)

a=0,05

nb=1/40

Rb

nb

Trong C chtra: CuCl,: 2b = 0,025 (mol); FeCl,: 0,05+ 0,0375 = 0,0875 (mol); FeCls: 0,1-0,025=0,075

nya = 2b + 4a + 0,1375.2 = 0,2 (mol) — V = 0,2 (lit)

(mol)
0,025
=Y () 125 M
My, 0’2 9
L =008 asm
FeCl, 0 , 2
0,075
G == =0,325M
MFECQ O’ 2
Luuy:

- Tét ca str dung danh phap méi

- Khong dugce str dung cac bai tap thién vé toan nhiéu, chu yéu khai thac ban chét hoa hoc
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	Chuyên Đề 38 IRON (SẮT) VÀ HỢP CHẤT CỦA IRON. HỢP KIM CỦA IRON
	I – VỊ TRÍ VÀ CẤU TẠO
	- Vị trí : Sắt là nguyên tố kim loại chuyển tiếp, thuộc nhóm VIIIB, chu kì 4, số hiệu nguyên tử là 26.
	- Cấu hình electron nguyên tử : 1s2 2s2 2p6 3s2 3p6 3d6 4s2 ; hoặc viết gọn là [Ar] 3d6 4s2.
	- Cấu hình electron của ion Fe2+ : [Ar] 3d6
	- Cấu hình electron của ion Fe3+ : [Ar] 3d5
	- Số oxi hóa : Trong các hợp chất, sắt có các số oxi hóa là +2, +3.
	Cấu tạo đơn chất : Tùy thuộc vào nhiệt, kim loại Fe có thể tồn tại ở mạng tinh thể lập phương tâm khối () hoặc lập phương tâm diện ()
	Năng lượng ion hóa : I1 = 760 (KJ/mol) ; I2 = 1560 (KJ/mol) ; I3 = 2960 (KJ/mol).
	Bán kính nguyên tử và ion : R(Fe) = 0,162 (nm) ; = 0,076 (nm) ; = 0,064 (nm).
	Thế điện cực chuẩn : = –0,44V ; = –0,036V ; = +0,77V.
	II – TRẠNG THÁI TỰ NHIÊN
	Sắt chiếm khoảng 5% khối lượng vỏ Trái Đất, đứng hàng thứ hai trong các kim loại (sau nhôm). Trong tự nhiên, sắt tồn tại chủ yếu ở dạng hợp chất trong các loại quặng, sắt tự do chỉ tìm thấy trong các mảnh thiên thạch.
	Quặng sắt quan trọng là : quặng hematit đỏ (Fe2O3 khan), quặng hematit nâu (Fe2O3.nH2O), quặng manhetit (Fe3O4), quặng xiderit (FeCO3), quặng pirit sắt (FeS2).
	III – TÍNH CHẤT VẬT LÍ
	Sắt là kim loại màu trắng hơi xám, dẻo, dễ rèn, nóng chảy ở nhiệt độ 1540oC, có khối lượng riêng 7,9 g/cm3. Sắt có tính dẫn điện, dẫn nhiệt tốt, đặc biệt có tính nhiễm từ.
	IV – TÍNH CHẤT HÓA HỌC
	Sắt là kim loại có tính khử trung bình. Khi tác dụng với chất oxi hóa yếu Fe bị oxi hóa thành Fe2+, với chất oxi hóa mạnh Fe bị oxi hóa thành Fe3+.
	Fe Fe2+ + 2e
	Fe Fe3+ + 3e
	1. Tác dụng với phi kim
	- Sắt khử nhiều phi kim thành ion âm, trong khi đó Fe bị oxi hóa thành Fe2+ hoặc Fe3+.
	Thí dụ : Fe + S FeS (xám đen)
	3Fe + 2O2 Fe3O4 (nâu đen) FeO.Fe2O3
	2Fe + 3Cl2 2FeCl3 (nâu đỏ)
	2. Tác dụng với acid
	Sắt bị thụ động hóa trong acid HNO3 đặc, nguội và H2SO4 đặc, nguội.
	Với acid HNO3 loãng, HNO3 đặc nóng và H2SO4 đặc nóng, Fe bị oxi hóa mạnh thành Fe3+.
	3. Tác dụng với nước
	- Ở nhiệt độ cao, sắt khử được hơi nước :
	Fe + H2O FeO + H2
	4. Tác dụng với dung dịch muối
	- Sắt khử được những ion của kim loại yếu hơn trong dung dịch muối thành kim loại tự do.
	Fe + CuSO4 FeSO4 + Cu
	Fe + 3AgNO3 (dư) Fe(NO3)3 + 3Ag
	BÀI 2: HỢP CHẤT CỦA SẮT

