Tén Gido Vién Soan: Lé Thi Dung

MAu soan thir 2 gianh cho cic chuyén d& HSG hoic 6n chuyén hoa

Quy wéc tén file: Chuyén Dé So..... + Tén chuyén dé + Tén Tac Gia + Tén Dia Phuong

VD: Chuyén dé 33 — Nhan biét cac chat vo co — Nguyén Qudc Diing — Gia Lai

- Han ndp cubi 1a ngay 10/07/2024 (yéu cau diung han)

Chuyén d¢ 22 — Sulfuric acid — Lé Thi Dung — Hung Yén

Tén Chuyén Pé: SULFURIC ACID
Phin A: Li Thuyét
1. Ciu tao phin tir
- Cong thirc phan tir: H,SO,4

- Cong thirc cu tao:

H—"\S H H—0_ {?D H—O /,C'
. ., /S% hay /S\
G R S 0 0 BT %
cho nhan
Coéng thirc Lewis H,SO, Cong thirc cdu tao H,SO, Mo hinh phan tir dang

réong H,SO,
2. Tinh chét vat li:

- O diéu kién thuong, sulfuric acid 13 chat long khong mau, sanh nhu dau, khong bay hoi, co tinh hat
4m manh.

- Sulfuric acid tan v6 han trong nudc va toa rat nhiéu nhiét = Pha loang dung dich sulfuric acid dac
phai rot tir tir acid vao nude, khong lam ngugc lai.
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Tén Gido Vién Soan: Lé Thi Dung

o Dungdich
H,SO, dic
Dung dich H,0

H,SO, dic

Céach phaloang dung dich H,S0, dac

3. Quy tiic an toan

a. Bao quan: Sufuric acid dugc bao quan trong chai, lg c6 nut day chat, dat ¢ vi tri chic chin, dat cach
xa cac chit dé gay chay, n6 nhu chlorate, perchlorate, permanganate, dichromate

A CAUTION
—= | Sulfuric

+

~.. S | Acid

Ki hi¢u canh bao sy nguy hiém ciia Sufuric acid
b. Str dung:
Khi str dung sulfuric acid can tuan tha nguyén tic:
(1) Str dung gang tay, deo kinh bao hd, mac 4o thi nghiém
2) Cim dung cu chic chén, thao tac cin than
(3) Khong ti, d¢ chai dung aicd 1én miéng cbe, 6ng dong khi rét acid
(4) Sir dung luong acid vira phai, lugng acid con du thira phai thu hdi vao lo dung
(5) Khong dugc d6 nude vao dung dich acid dic.
c. So ctru khi bong acid
Khi bi bong sulfuric acid can thuc hién so ciru theo cac budce
(1) Nhanh chdng rira ngay v6i nudc lanh nhiéu lan dé lam giam luong aicd bam trén da

(2) Sau khi ngadm rira bang nudc, can tién hanh trung hoa acid bang dung dich NaHCO; lodng

¢ sO'y té gan nhat.
4. Tinh chét hoa hoc
a. Dung dich H,SO, lodng: C6 day du tinh chit cua 1 acid manh, twong tu acid HCI
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Tén Gido Vién Soan: Lé Thi Dung
HzSO4 + Fe - FCSO4 + Hz
H,SO, + MgO ~ " MgSO0, + H,0
4stO4 lodng + Fe304 - FGSO4 +F62(SO4)3 + 4H20
H,SO, lodng + FG(OH)z - FeSO, +2H,0
H,SO; + Na;CO; ~ — Na,S0O; + H0 + CO;
H,SO; + BaCl, ~ ~ BaSO, +2HCI
* Tao moi trwong acid cho nhiéu phdn tng trong cong nghiép va nghién civu:
- San xuét copper (II) sulfate : 2Cu + O, + 2H,SO, lodng ~ ~ 2CuSO, + 2H,0
- Chuan d¢ permanganate:

S5HOOC-COOH + 2KM1’104 +3stO4 loding - 10C02 +K2SO4 + 2M1’lSO4 + 8H20

- San xuat acquy lead: Pb + PbO, +2H,SO0410me  2PbSO4 +2 H,O
b. Dung dich H,SO, dac:

e Tinh acid manh: Dung dé diéu ché mot sb acid d& bay hoi

{0
H,SO04 e + NaClymae — — NaHSO, + HCIT

_wic

H2SO4 43 + CaFa ginh tné CaSO, + 2HFT

t°
HzSO4dz_§c + NaNO; tinh the - NaHSO4 + HNO3T
¢ Tinh oxi hoa manh:

- Tac dung véi kim loai: oxi hoa hau hét kim loai (trir Au, Pt)

Kim loai (trir Au,Pt) ™ tao mudi SULFATE héa tri cao +san pham khtr (SO,, S, H,S) + H,O

Cu+2H, SO, —'— CuSO,+S0, T +2H,0

3

0 +6 +
2F e+6H, S0 ~ — Fe,(50,),+350, 1 46H,0

Afizé robg)

{©
15H,SO, déC n()ng+8Al - 4A12(SO4)3+3H28+12H20

t°
4H,SO.dac nong +3Mg — — 3MgSO, + S +4H,0
* CHU Y: Al, Fe, Cr bi thu dong héa (khong tic dung) véi H,SO, dic ngudi.
- Phi kim: oxi héa nhiéu phi kim: [~ CO,; §™ SO,; P~ H;POJ

]

46 4 "
C+2H,S0 ~ 250,17 +C0, T +2H,0

Aifié nabg)
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Tén Gido Vién Soan: Lé Thi Dung

o +G +i
S +2H,50, 4,0y — — 350, T +2H,0

] + +5 +l
2P 45H, SO, .. — — 2H,P0,4550,T +2H,0

4ifi=& noiig
- Tac dung véi hop chét: dua nguyén t6 trong hop chat 1én sé oxi hoa cao nht.

0 +

-1 +5
2K Br+2H,S0 — — Br,+50,T 4K S0, +2H,0

4ifié roig)

+2 + +3 +i
2Fe0+H, SO — —Fe,(S0,),+50, T +4H,0

4ifi=é roing)
¢ Tinh hao nudc:

Dung dich sulfuric acid dic co kha ning 1y nudc tir hop chat carbohydrate va khién chiing héa den
(hién tugng than hoa)

CipH»O0; — =+ — 12C+ 11H,0

(lJ
2H,SO.4 +C — 7 CO,+2S0, +2H,0
5. Ung dung: San xut

- Thudc nhu¢m, phan bon, thude trir sau, giay,chat déo, to soi, thudc no...

- Mubi acid, ché bién dau mo, chat tay rua, son mau,...

San xuat acquy San xuat chat tay rira San xuat phan bén San xuat son mau

6. San xuat H,SO,:

Trong céng nghiép, sulfuric acid duoc san xudt trong cong nghiép bang phuong phap tiép xuc, nguyén
li¢u chinh la sulfur, quang pyrite (chtra FeS)

Qua trinh san xuat gom 3 giai doan:

a. San xuat SO,: sulfur dioxide

S+ 0: () ~ SO (g)

lD

Hodc 4FeSy(s)+110x(g) — 2Fe,0s(s) + 8S0, (g)

b. San xuét SO;: sulfur trioxide

250: () + 0s () B THHEEL 250, (g
¢. San xuit H,SO,:
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Tén Gido Vién Soan: Lé Thi Dung
- Dung H,SO4 98% hap thu SO; => oleum H>S04.nSO;

H,SO; +1nSO; — 7 H,S04.nS0;
=> Viy oleum la hén hop ciia SO; véi H,SO, nguyén chit.
- Dung nuéc pha loang oleum => H,SO, déc
H>S04.0nS0O; +nH,O — (n+1) H,SO,4

So do tom tit

FeSy — 2%
t Y
W Oe, 1 H,50, &E 5 -
> SO; LT e 505 2 e HyS04.n80; —22 s S0, lodng
g 01 oleum

1)

t

II. MUOI SULFATE

1. Ung dung:

- Calcium sulfate (CaSO,) dung trong vat liéu xay dung,chét phu gia, ...

- Barium sulfate (BaSO,) ding 1am phu gia pha mau cho céng nghiép son,thiy tinh,gém st cach dién va
cao su chat luong cao,...

- Magnesium sulfate (MgSO,) san xudt mudi tim, 1am giam diu co bip khi sung tdy, giam hién tuong
chudt rat cho con ngudi, mdi phan tir magnesium sulfate két hop v6i 7 phan tir H,O tao MgSO,.7H,0
nén MgSO, sir dung 1am chat hit am, chat hat md hoi tay cta cac van dong vién thé duc dung cy, bo
sung magnesium co thé, cho tom, c4, dong vat thuy sinh,...

- Ammonium sulfate (NH4),SO4 1a thanh phﬁn cta thudc trir su hoa tan, thudc diét nim, phan bon, st
dung két hop véi chlorine dé tao monochloramine dé khir tring nuéc udng,..

Mudi Calcium sulfate dihydrate CaSO,.2H,O (thach cao tw nhién); CaSO..H,O (thach cao nung)
1am phu gia 1am dong, 1am mém, min, muot hinh thai cac san pham nhu dau hii, ddu non. Lam vat liéu
xay dung, ky thuat ndn tuong, b6 bot hoac dung lam khung xuong.
- Muéi Barium sulfate BaSO,: 1am chit phu gia trong san xuit son, giup nang cao do tring bong ctia bé
mit gidy, thudc can quang khi chup X- quang.
2. Nhén biét

2

Nhén biét ion S0, bang ion Ba?* do tao thanh két tua trang khong tan trong acid

bR
Ba*" + SO; - — BaSO,

BaCl +H SO, — — BaSO, | +2HCI

Phan B: Bai Tap Pwoc Phan Dang (mdi dang t6i thiéu 10 cau)

Dang 1: ......... tinh chat vt li, h6a hoc cia sulfuric acid, san xuét, ing dung, an toan khi sir dung
sulfuric acid

Cau 1. Sulfuric acid 1 hoa chat hang dau trong nhiéu nganh san xuat, dugc ménh danh 1 “méu” ciia cac
nganh coéng nghiép. San luong sulfuric acid ciia mot qudc gia 1a mot trong nhimng chi s6 dénh gia stc
manh céng nghiép héa chat ctia qudc gia d6. Sulfuric acid c6 tinh chat va img dung gi trong doi song?
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Huwéng dan giai

Tinh chét:

- Sulfuric acid 1a chat long sanh nhu dau, khong mau, khong bay hoi, ning gip 2 lan nudc.

- H,SO, loang mang nhiing tinh chat chung ctia mot acid.

- H,SO, ddc ngoai mang tinh chat ctia mét acid, ching con c6 tinh oxi hoa manh.

Ung dung: Sulfuric acid 1a chat hang dau duoc ding trong nhidu nganh san xuét. Hang nam cac nudc trén
thé gidi san xuat khoang 160 tridu tan H,SO,, san xuét phan bon, thude trir siu, chét giat rira tong hop, ...

Cau 2. Quan sat hinh bén dudi mo6 ta cach pha loang sulfuric acid. Giai thich.

7 Dungdich
H,S0, dic
Dung dich
H,SO, dic H.0

Cach phalodang dung dich H,S0, dac

Hwéng din giai.
Khi sulfuric acid gip nudc sé& tao thanh nhimng hydrate H,SO..nH,0, dong thoi toa ra mot nhiét

luong 16n. Néu cho nude vao acid, nudc nhe hon acid H,SO4 s€ ndi trén bé mat acid, nhiét luong 16n sé
lam nudc & bé mat s61 manh liét va ban tung tdée kém cac hat acid gy nguy hiém.

Do do, pha loang dung dich H,SO, déc, ta can rot tir tir acid vao nudc, khuéy nhe, khong lam
nguoc lai.

Cau 3: Cho cac chit sau: Fe, Al, Mg , Cu, AlLO;, FeO, Fe,0;, Fe;04, Na,COs, Na,S, BaCl,, FeCOs,
NaNO3.

a, Chat nao tac dung v6i H,SO, lodng. Viét phuong trinh phan tmg xay ra.
b, Chit nao tac dung voi H,SO, dic, t°. Viét phuong trinh phan tmg xay ra.

¢, Chat nao tac dung véi H,SO, dic va H,SO, lodng cho ciing mot san pham. Viét phuong trinh phan tmg

xay ra.
Huwéng din gii.
Tac dung v6i H,SO4 loang Tac dung v6i H,SO, dic, t° Tac dung voi H,SO, dac va
H,SO, loang cho cung mot san
pham

Fe, Al, Mg , ALLO;, FeO, Fe,0s, | Fe, Al, Mg , Cu, AlLO;, FeO, | Al, Mg ,ALOs;, Fe,Os, Fe;0s,
Fe304, N32CO3, NaZS, BaClz, F6203, FC304, N32CO3, NaZS, Na2C03, Nazs, BaClz,
FeCO; BaCl, FeCO;,

Cau 4: Cho cac phan tng sau
(1) Cu + HNO; (dac) — Khi A
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Tén Gido Vién Soan: Lé Thi Dung
(2) NaHSOs + H,SOs4 (loang) — khi B

(3) CaC03 + HzSO4 (loﬁng) — khi C
(4) HI + H,SO, (dac) — Khi D
a) Xac dinh céac khi A, B, C, D va hoan thanh céc phuong trinh hoa hoc cho phan ing ¢ trén.

b) Lan luot cho céc khi A, B, C, D tac dung véi dung dich NaOH du ¢ nhiét do thuong, x4c dinh mubi tao
thanh.

Huéng din giai.
(1) Cu+4HNO; — Cu(NOs), + 2NO, + 2H,0
(2) 2NaHSOs; + H,SO4(loang) — Na,SO4 + 250, + 2H,0
(3) CaCOs + H,SO4(loang) — CaSO,4 + CO; + H,O
(4) 8HI + H,SO, (dac) — H.S + 41, + 4H,O
a) Khi A =NO,; B=S0,; C=CO,; D=H,S
b) Phan Gng xay ra
2NO; + 2NaOH — NaNO, + NaNO; + H,O
SO, + 2NaOH — Na,SOs; + H,O
CO, + 2NaOH — Na,CO; + H,O
H,S + 2NaOH — Na,S + 2H,0
Cau 5: Viét cac phuong trinh phan tmg theo so dd chuyén hoa sau
o +4 +4

5 3
C2B YA,
Q) @

1 1 +4 7 +6 9 +6
()‘S< (UNEN <()\D< ©) >E
(2) (2) (8 (10)

Trong do, S 1a sulfur, A, B, C, D, E la cac hgp chét cua sulfur c6 chia oxygen vd&i s6 oxi hoa tuong ung
cua sulfur.

Hudéng dan giai.
(1)S+0, — S0,
(A)
(2) SO, + 2H,S — 38 + 2H;0
(3) SO, + NaOH — NaHSO;
(B)
(4) NaHSO3 + HCl — NaCl + SOZ P HzO
(5) NaHSO3 + NaOH — Na2$O3 + HzO
©
(6) Na,SO; + SO, + H, O — 2NaHSOs
(7) SO, + Br, + 2H,O — 2HBr + H,SO,
(D)
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(8) C + 2H,80, ——> CO, + 250, + 2H,0

(9) Cu + 2H,80;, ——> CuSO; + SO, + 2H,0

(10) CuSO4 + H,S — CuS + H,SO4

Céu 6: Cho so d6 mot sb phan ting sau:

(1) H2S+ 0, — (A) + (B)

(2) (A)+0i(g) = (O)

(3) (O) + H:S — (A) +(B)

(4) MnO,+ HCl - (D) + E+B

(5) (B) +(C) + (D) — (F) + (G)

(6) (G) + BaCl, — (H) + HCl1

Xac dinh cac chét trong ngodc, viét phurong trinh phan g xay ra.
Huoéng din gidi.

()2H,S + 0, —> 25 +2H,0

@A) (B
(2) S + 02 — SOz
©)

(3) SO, + 2H,S — 3S + 2H,0

(4) MnO, + 4HCI ——> MnCl, + Cl, + 2H,0
(E) (D)
(5) 2H;0 + SO, + Cl, — 2HCI + H,SO,
) Q)
(6) BaCl, + H,SO; — BaSO, + 2HCI
(H)

Céu 7: Cho BaO vao dung dich H,SO, lodng, sau khi phan @mg xay ra hoan toan thu dugc két tia A va
dung dich B. Cho Al du vao dung dich B thu dugc khi E va dung dich D. Cho dung dich Na,COs vao
dung dich D thu dugc két tia F. Xac dinh cac chat A, B, D, E, F va viét phuong trinh hoa hoc cta cac

phan Ung xay ra.

Huoéng din gidi.
BaO + H,SO4 — BaSO, (A) + H,O
BaO + H,O — Ba(OH),

Vi Al + dung dich B — khi = dung dich B chtta H,SO4 du hoac Ba(OH),

Na,CO; + dung dich D — Két tia = D chtra Al(SO4); hodc Ba(AlO,),

2A1+ 31‘12804—> Alz(SO4)3 + 3H2 (E)
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Alz(SO4)3 + 3N32CO3 + 3H20 — 2A1(0H)3 + 3NaQSO4 + 3C02

(F)
2A1 + Ba(OH)2+ 2H20—>Ba(A102)2 + 3H2 (E)
Ba(A102)2 + N32CO3 — BaCO3 + 2NaA102
(F)

Céau 8: Cho than vao dung dich H,SO, dic nong thu duoc khi A. Chia A thanh 3 phan. Cho phan 1 vao
dung dich NaOH du; cho phan 2 vao dung dich thudc tim; cho phan 3 vao dung dich nudc brom. Viét
PTHH.

Huwéng din gii.

tO

C+2H,S04@  CO,+2S0, +2H,0

A: CO; va SO,. Vi NaOH du nén:

2NaOH + SO, — Na,SO; + H,0

2NaOH + CO; — Na,CO; + H,O

Dung dich thudc tim: 580, + 2KMnO, + 2H,0 — 2MnSO; + K>SO, + 2H,SO,
Nudc brom: SO, + 2H,0 + Br, —» H,SO4 + 2HBr

Ciu 9. Dan khi H, du di qua hdn hop A gdm Fe,0s, ALOs;, MgO nung néng, sau phan (mg thu dugc hon
hop ran B. Cho hdn hop B vao dung dich NaOH du, sau phan (mg hoan toan thu dugc dung dich C va ran
D. Suc khi CO, du vao dung dich C thu duoc két tia E. Cho chat rin D vao dung dich H,SO, dic, nong
du thu duoc khi F mui hic. Viét cac phuong trinh hoa hoc xay ra va xac dinh thanh phan A, B, C, D, E, F.

Hwéng din giai.
x x r°
- Dan H, di qua hon hop A: 3H, + Fe,0; — — 7 2Fe+3H,0
B gom: Fe, ALO;, MgO.

- Cho B vao dung dich NaOH du: ALO; +2NaOH — — NaAlO, + H,0
Dung dich C chtra NaAlO, va NaOH du; chit ran D gém Fe, MgO.
- Suc khi CO; du vao dung dich C:

CO, + NaAlO, + 2H,0 — — AI(OH); + NaHCO;

CO,+NaOH — — NaHCO:..
Két taa E 1a AI(OH);.
- Cho D vao dung dich H,SO, dac, nong du.

2Fe+ 6H:80; — — Fes(SOu)s + 350, + 6Hao

MgO + HzSO4 - MgSO4 + HzO
Khi F 1a SO..
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Cau 10. Hay phan biét cac dung dich sau bang phuong phéap hoa hoc:

a. KOH, Ba(OH),, K>SO4, H,SO4
b. Na,CO;, HCI, KOH, K,SO,, Ba(OH), chi dugc dung H,SO..
¢. NaOH, H,SO., HCI, Na,SO,, Ba(OH), chi duoc ding thém mét thude thir.
d. Na,SOs, Na,COs, BaCl,, NaNOs, BaCl,, AgNO:s.
Huwéng din gii.
a. Trich miu thr va danh sb thir tu
Cho qui tim vao timg miu, néu qui tim
- héa do: H,SO,
- khong d6i mau 1a K,SO,
- héa xanh 1a KOH, Ba(OH)
Cho dung dich H,SO, vao 2 miu con lai, néu
- ¢6 két tua trang 1a Ba(OH),
- khong hién tuong 1a KOH
H,SO, + Ba(OH), — BaSO4 + 2H,0
b. Trich mAu thir va danh s6 tht tu
Cho H,S0, vao tirng mau, néu
- sui bot khi: Na,CO;
- két tua tring: Ba(OH),
- khong hién tuong: HCI, KOH, K,SO4
Na,CO; + H,SO4 — Na,SO4 + CO; + H,O
H,SO, + Ba(OH), — BaSO4 + 2H,O
Cho Na,COs vira tim duoc vao 2 mau con lai, néu
- sui bot khi: HCI
- khong hién tugng: KOH, K,SO,
Na,COs + 2HCI1 — 2NaCl + CO, + H,O
Cho Ba(OH), vira tim dugc vao 2 mau con lai, néu
- két tia tring: K,SO,
- khong hién tuong: KOH
K>S0, + Ba(OH), — BaSO,4 + 2KOH
¢. Trich mAu thtr va danh sb tht tu
Cho qui tim vao timg miu, néu qui tim
- hoéa do: H,SO,, HCI (nhom 1)
- hoa xanh: NaOH, Ba(OH), (nh6m 2)
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- khong hién tuong: Na,SO4

Cho 2 mau ¢ nhéom 1 tac dung 1an luot v6i 2 mau & nhom 2, néu

- & nhom 1: c6 két tua tréng 12 H,SO4, mau con lai 1a HCI

- & nhém 2: ¢6 két tia tring 1a Ba(OH),, mau con lai 1a NaOH
H,SO, + Ba(OH), — BaSO, + 2H,O

Dang 2: Bai tap tinh toan vé sulfuric acid

Cau 1. Cho 15 gam hdn hgp X gdm hai kim loai Copper va aluminium hoa tan trong dung dich H,SO,
dic, nong 98% lay du thu dwoc 11,155 lit khi SO, & (dke) va dung dich Y.

a) Viét phuong trinh hoa hoc xay ra

b) Tinh thanh phan phan trim khi lugng ciia mdi kim loai trong hdn hop X ?

¢) Tinh khéi luong dung dich H,SO, di dung ?

d) Néu thay dung dich H,SO, dic bang dung dich H,SO, lodng thi thé tich khi thu duoc bang bao nhiéu ?

Huwdng dan giai.

Céu 2. Hoa tan 35,2 gam hon hop X gdm Cu va CuO trong 1,5 L dd acid H,SO. 1M (dic) thu duoc dung
dich Y va thay thoat 7,437 L khi SO, (dkc) 13 san pham khir duy nhét.
a) Viét phuong trinh phan g xay ra
b) Tinh phan tram khdi lugng mdi chét trong hon hop ban dau ?
¢) Tinh ndng d6 mol/L cta mudi Copper sulfate va dung dich sulfuric acid sau phan tmg (biét thé tich dd
sau phan tng khong thay d6i)
d) Nho dung dich KOH dén du vao dung dich Y thu duogc két tia. Loc két tia, dem nung ngoai khong khi
dén khéi luong khong doi thu dugc m gam chat rin. Tinh gia tri ctia m ?
Huwéng din giai.
Céu 3. Cho m gam hén hop X gdbm MgO va Fe (c6 sb mol bang nhau) tic dung v6i voi 500 mL dung dich
H,SO4 dac néng (voi lugng vira du) thu duge dung dich Y va 3,7185 L khi SO, (san phém khur duy nhét, &
dke).
a) Viét cac phuong trinh phan tng xay ra?
b) Tinh gia tri m?
¢) Tinh s6 mol H,SO, di phan tmg va ndng do cac mudi trong dung dich Y ?
d) Cho V mL dung dich NaOH 0,25M vao dung dich Y dé thu duogc két tua 16n nhit. Loc két tia, dem
nung ngoai khong khi dén khi lugng khong doi thu duge m’ gam chét ran. Tinh gia tri cia m’ va V ?
Huéng din giai.
Cau 4. Cho m gam hdn hop X gém Fe,Os va Fe (Ti 16 mol 2 : 1) tac dung vé6i véi 200 mL dung dich H,SO,
dic nong (voi luong vira du) thu duoc dung dich Y va 14,874 L khi SO, (san pham khir duy nhat, & dkc).
a) Viét cac phuong trinh phan ing xay ra?
b) Tinh gié tri m?
¢) Tinh s6 mol H,SO, da phan tmg va nong d6 mudi trong dung dich Y ?
d) Dung dich Y ¢6 thé hoa tan tdi da m’ gam iron. Tinh gié tri cia m ?

Huwdng dan giai.

Céu 5. Chia a gam hdn hop gom Mg, Fe, Cu thanh 2 phan bang nhau :
- Phan 1 tac dung hoan toan véi dung dich H,SO, dic nong du, thu duge 9,916 L hdn hop khi X gdm
1 khi mui hac va 1 khi mui tring théi (dke). Biét ti khéi ciia X so véi H, bang 24,5
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Tén Gia’q Vién Soan: Lé Thi Dung )
- Phan 2 tac dung vira du véi 1 L dung dich H,SO, 0,5M, thu dugc 69,6 gam mudi.
Xac dinh a.
Huéng din giai.
Cau 44 : Cho 7,22 gam hon hop X gém Fe va mdt kim loai M c6 hoa tri khong ddi, chia X thanh 2 phén
bang nhau:
- Phén 1 tac dung véi H,SO, loang du, thu dugc 2,128 L khi (dkce).
- Phén 2 cho téc dung véi dung dich H,SO4 ddc nong du, thu duogc 2,9748 L SO, 1a san phérn khtr duy
nhét (dkc). Kim loai M va phan tram khdi lwong ctia M trong hdn hop 14
A. Al voi 12,3952%. B. Cu voi 25,87%. C. Zn véi 48,12%. D. Al véi 24,794%.

Cau 6. Dit coc A dyng dung dich HCI va cbc B dung dung dich H,SO, lodng vao 2 dia can sao cho cin &
vi tri thing bang.

CécA CécB
dung dich HCI dung dich H2504

i)

||||||||:||||?||||||||||||| .@—I-
/- NN

Sau d6 tién hanh thi nghiém nhu sau:

N 2,24 gam mgam

Khi ca Fe va Al tan hoan toan thi thdy can van & vi tri thang bang. Tinh m.
Huwéng din giai.

, 5 o
Phuong trinh bén coc A: Fe + 2HCI FeCl, +H,

2,24 N
n, =——=0,04mol —"™="="spn_  =0,04mol = m, =0,04.2 =0,08gam
Ta c6: 36 : :
BI"-.‘ o Inddl!(l :Indn.lmm;_::'lnh A * EI!: = Inddl!(l :Indl.lmm;_.-:unh - 2-. It'
BTKL dang dung dich: ** 0.08

Phwong trinh bén céc B: 2Al+3H,50, — — AL(SO,), +3H,

m P m3 m m m
n, =—mol -—"**"-pn, =—.—=—mol=m, =—.2=—gam
Ta ¢o: 27 } 27 2 18 ;
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Tén Gido Vién Soan: Lé Thi Dung

+ = + == = -
H.kl Ind.ll!:ﬁﬁ.h Inddmmgninhll EI!: Ind.ll!:."sxh Ind.lmmg:!inhll
m .

Sm
9
BTKL dang dung dich:
Sm

= = — =
Inddl!{l _Inddllzﬂﬂ* = Inddmm;_.-:-inh.'-. ""-Itl _Inddmm_.-:-inhll

- ban dau cin thiing bing: 9

Coy e S oA R X AL S My, ST
- sau khi phan trng thi can van thang bang nén: dd wanghish A ddtrang binh B

206 ==

Ciu 7. Trén 2 dia can dé hai c6¢ dung dung dich HC1 va H,SO, sao cho cin & vi tri thiang bang:

Nhu vay ta co6:

- Cho 25 gam CaCO; vao cbc dung dung dich HCI

- Cho a gam Al vao cdc dung dung dich H,SO..

Can & vi tri thang bang. Tinh a, biét c6 cac phan tmg xay ra hoan toan theo phwong trinh:
Huwéng din giai.

Phwong trinh bén coc A: CaCO, + 2HCl — — CaCl, +CO0, +H,0

25

Neyo = =0,25mol = === n_, =0,25mol= m_, =0,2544 =11gam

Ta co: |
I:lni_-l'_(:’r]._ +InddIKI :Inddmlngninh.'-. +IIE':.]: = InddIKI :Inddmlng:linh.'-. - |4
BTKL dang dung dich: "
. 2 _
Phwong trinh bén coc B: 2A1+3H,80, — — Al,(S0,), +3H,
m thayvdo pt m 3 m m m
n, =—mol -""*"-n, =—.—=—mol= m, =—.2=—gam
Ta c6: 27 27 2 18 * 18 9
H Al +Indn.||! 20 :Inddmmuﬂinh B +I&I! = Inal.ll! =0 :Ind_lmmu-inhll - Sﬂ
|-|-I‘ o - - : o B g
BTKL dang dung dich:
N N M 10 zlnddli,iﬂi = mddm-ngnirm.x - 14 zlnddmln:_.'nlnhll - Sﬂ
- ban dau can thing bang: ) 9
- sau khi phén tng thi cin vin thiing bing nén: T Madwongoimna = Matrongsinn

14=3m Im =15,75 gam

Nhu vay ta co6:

Ciu 8. Pit cbc (1) dung dung dich hydrochloric acid (HCI) va cdc (2) dung sulfuric acid (H,SOs) lodng
vao 2 dia can sao cho can & vj tri thing bang. Sau d6 Nam 1am thi nghiém:

- Thi nghiém 1: Cho 13 gam kém vao cbc (1) dung dung dich HCI
- Thi nghiém 2: Cho a gam nhém vao cbc (2) dung dung dich H,SO,

Khi cé zinc va alummium tan hét thdy can van & vi tri thing bang. em hay giap Nam tinh gia tri cta a.
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Tén Gido Vién Soan: Lé Thi Dung
Hwéng dan giai.

. 3 .
Phwong trinh bén coc A: Zn+2HCI ZnCl, +H,

n,, =13 =0,2mol —

Ta cé: 05

=r=ron, =0,2mol = m, =0,2.2 =0,4gam

- — =12
ﬁ;’ﬂ +Indd|K'| _Inddmlnl_.'ninh.'-. +HI!= = InddlK'I _Inddwngni.nh.'-. I""-tl

BTKL dang dung dich: "

Phuong trinh bén céc B: 2A1+3H,80, — — AL(80,), +3H,

m hevean ot m3 m m m

n, =—mol-""*"="—n, =—.—=—mol=m, =—.2=—gam

Ta cé: 27 27 2 18 * 18 9
_ _ 8m
H.u +Ind-d|!:5v;]_, _Inddmmgninhll +E|;, = Inddl!:SAZl_, _Ind_lmmgninhll - 9
m m
BTKL dang dung dich:
— " g &m

A . s Myaper "My so, T Myyonebima 12,6 =My rmg timns
- ban dau can thang bang: 9

: aAn 1 i ca 3 3 5 ane — Myyeonemims = Magionebinns
- sau khi phan wng thi can van thang bang nén: ranghinh A trang bin

12,6 :Sl?n=v m =14,175 gam

Nhu vay ta co:

Ciu 9. C6 hai cbc A va B. it hai cdc 16n hai dia can, can thing bang. Cho 69 gam K,COjs vao cdc A,
cho 85 gam AgNO; vao cdc B. Tiép tuc cho 150 gam dung dich H,SO, 19,6 % vao cbc A va cho 140 gam
140 gam dung dich HCI 36,5 % vao cdc B.

a. Hoi phai cho thém bao nhiéu gam nudc vao cdc A (hay B) dé can trd lai vi tri thing bang ?
1

b. Sau khi cén thing binh, ldy 2 dung dich trong cdc B cho vao cdc A. Héi can bao nhiéu gam nudc
thém vao cc B dé can thing bang.

Huwéng din giai.

Ny co, :%:D._Smnl
-
.50, :% =29.4= I]H:W4 :% =0, 3mol

Ta co:

K,CO,+H,SO, — — K,SO, +CO, +H,0

Phwong trinh bén coc A: 0,3 0,3
0,502 - 0, ~
Ta ¢co: 1 1 H,SO, tham gia hé’tz’ nq-u! =0, Jmol= I‘ﬂq.q: =0,3.44 =13, Egarﬂ
IJHI_‘[:CTJ-. +ﬁd.jl!23}]4 =My rone binn 4 +I&ﬂ: = My pnims =203, 8gam
BTKL dang dung dich:  ** 150 13,2
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I].'-.g?\.'-;]._ :% :DS |HD].
My, :w =5L1= Ny :E =I,4mol
100 36,5

Ta co:

AgNO, +HCl — — AgCl+HNO,

Phwong trinh bén céc B: 0,5 .4
0.5 - 1,4
Ta cé: | 1 AgNO; tham gia hét = Maec =0,5mol= m, ., =0,5.143,5=71,75 gam
I:lnjyxjm., +5njr.llj<I =My = Myuq =225gam

BTKL dang dung dich: * =0

=Moans = g8 can thing bing thi phai thém nuwéc vao binh A.

225-205,8 =19,2 gam

Ta co: M i 4
Khéi lrgng nwée thém vao la:
b. Trong binh sé& chira phin dung dich va phan két tia AgCl (71,75 gam)
= m =225- 71,75 =153,25

ddtrang binh B
1

LAy 2 dung dich trong binh B ¢6 khdi lugng:

153,25

=76,025gam = m,,_ .. =225- 76,025 =148,375gam
HNO, D—_}j =0,25mol
Dung dich trong B gom | AENO; ..
K.S0, 0, 3mol
, . |K,CcO,_ 0,5-03=02mol
Dung dich trong A gom* -~ %

Khi thém dung dich B vao binh A thi c6 phwong trinh phéan @ng:
2ZHNO, +K,CO, — — 2ZKNO, +CO, T +H,O
0,25 0,2

¥ ¥ %
D"“Sc&: = n_ :G"“5 =0,125mol= m

Tacé: 2 | K,CO, tham gia hét

=0,125.44 =5,5gam

o,

[ S

BTKL dang dung dich:

— — §
Iﬂdljmj}:ll +5n-ﬂ:|m1|_.':-'j1h.:ﬂnd _Inddmlng:‘inh.'-.".:ukhi-.'h-uH- +||5"'\J: = Inddlmny:'mh.'-.".'.ukhi-.'h-.lll- _“?ﬁ'-g“s galn

76,625 2058 55

m

Ta c(’). binh A sau =m =

sanBein  d@ cAn thing bang thi phai thém nwéc vao binh B.

Khéi lrgng nuéc thém vao la: 276,925~ 143,375 =133,55 gam
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Tén Giao Vién Soan: Lé Thi Dung ) ) . )

Cau 10. bat hai coc (A), (B) c6 cung khodi lugng 1€n hai dia can thay can thang bang. Cho vao coc (A)
102 gam AgNO; dang rén; cbc (B) 124,2 gam K,CO; dang ran.

a) Thém 100 gam dung dich HC1 29,2% vao cbc (A); 100 gam dung dich H,SO, 24,5% vao cbc (B). Phai
thém bao nhiéu gam nudc vao cde (A) (hay cbc B) dé can tro lai thing bang?

b) Sau khi c4n di thing bang, iy mot nira luong dung dich o trong cdc (A) cho vao cbe (B). Sau phan
ung, phai thém bao nhiéu gam nudc vao coc (A) dé can trd lai thang bang?

Loi giai:

a) Xétcoc (A):  AgNO; +HCl — AgCl| + HNO;

Theo dé ta co: N0 =0.6(mol).

msic; = 100.29,2% = 29,2 (g) = ngc = 0,8 (mol).

ngc1=0,8> 10, 00 = 0.6(mol) = HCI du, tinh theo AgNO;

A (sau phin img) = M y050, T Maarc1= 102 + 100 =202 (g).

Xét coc (B): K2COs + HySOy — K3SOs + HHO + CO 1

Theo dé bai ta co: Ny oo = 0,9 (mol).

My g0, =100 24,5% =24.5(g) = Ny 50 = 0.25(mol).

Ng 0, = 0.9 > Ny 5o =0.25 = KyCO; du, tinh theo HySO..

Ap dung dinh luat bao toan khoi hrong:

My co, + Mypso, = Meo, T Mdung dich sau phin img

=> Mdung dich sau phin img = 124,2 + 100 —0,25.44 = 213,2 (g)

mg> my = Khdi hrong H>O thém vao coc (A)=213,2-202=11,2 (g)

b) Céc (A) ning 213,2 g, bao gébm phan rin AgCl (0,6.143,5 = 86,1 g) va phan dung
dich (213,2 - 86,1 = 127,1 g)

= Khoi lwrgng dung dich 1/2 céc (A) = —. 127.1 = 63.55 (g)

o | =
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Tén Gido Vién Soan: Lé Thi Dung
O 1/2 coc (A) chira 0,1 mol HCI va 0,3 mol HNO; tao thanh.
HCl — H*+ CI HNO; — H*+ NOs-
0,1 = 0.1 mol 0,3 0,3 mol
Wi ™ 0.1+0.3=0.4(mol)
G cdc (B) con 0,65 mol KCO;3 va 0,25 mol K2SOs tac dung véi HCI trong coc (A),
KyCO; + 2HC] — 2KCl + COz1 + H2O
Ky;COs; + 2HNO3; — 2KNO; + CO;T + H,O
Hay COs>+2H"— COy1 +H,0

n..
Neo, = TH =0.2(mol)

L
2

| =

Mp = —Mysa + Maap - Mo, = = 127.1 + 213.2 — 0,2.44 = 267.95 (g).

d

Khoi lrong nude thém vao coc (A) = 267,95 - {%. 127,1 + 86,1)=118,3 (g)

Céu 11. Cho 6,05 gam hdn hop A gdm Fe va Zn phan tng hoan toan véi dung dich H,SO, lodng (du), thu
dugc dung dich B va 0,1 mol khi H,. Cho dung dich B phan img v6i dung dich NaOH vitra du thu duoc
két tua C 16n nhat. Loc bo dung dich, 1dy két tia C dem nung ngoai khong khi dén khéi lugng khong dbi
thu duoc m gam chit ran D.

1. Khéi luong cua Fe trong 6,05 gam X 1a

A. 1,12 g. B. 2,80 g. C.475 g. D. 6,19750 g.
2.Giatriciamla:
A. 8,05 g. B. 12,05 g. C.7,75 g. D. 15,04 g.

Cau 12. Hoa tan hét 8 gam hdn hop C gém Fe va Mg bang dung dich H,SO, loang, du thu dwoc dung dich
L va thoat ra 4,958 L khi H, & dkc. Cho dung dich L phan Gmg véi dung dich KOH du thu dugc két tia M.
Loc bo dung dich, 13y két tia M dem ngoai trong binh kin khong c6 khong khi dén khéi lugng khong doi
thu dwoc m gam chét ran N.

1. Phan tram khéi luong cua Fe trong hdn hop X 1a

A. 30%. B. 70%. C. 56%. D. 44%.
2.Giatrictamla:
A.21 g B.12 g. C.12,1 g. D. 11,2 g.

Cau 13. Hoa tan a gam mdt iron oxide (FexOy ) vao trong dung dich H,SO. dac néng du thi thu dugc khi
SO, duy nhét. Mt khac, néu khtr hoan toan a gam iron oxide trén bang khi CO, hoa tan lugng iron tao
thanh trong dung dich H,SO, dic néng (du) thu dugc luong SO, gap 9 lan lugng SO, & thi nghiém trén.
a) Viét cac phuong trinh phan Ung xay ra trong hai thi nghiém trén.

b) Xac dinh dinh cong thirc hoa hoc cta iron oxide
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Tén Gido Vién Soan: Lé Thi Dung
a)
2Fe, 0, + (6 — 2y)HySO04 — xFey(S04),; + (3 — 2y)SO;
+ (6z — 2y)H20(1)

t°

Fe, Oy +yCO — zFe+ yCO,

2Fe + 6H3S04 — Fey(S04); + 3502 + 6H20(2)
b)

Theo PT:

NFe,0,- T = NFe

Nso,(2) = L, Snpe

(3z — 2y). NFe,0,
Nso,(1) = 2

Co n50,(2) = 9?1502{1)

— 1,5np, = 4,5(3z — 2y). npe,0,

—1,5z. np. 0, = (13,52 — V). np. o,

— 1,5z = 13,5z — 9y

— 12z = 9y
x 9 3

= y 12 4
—z=3y=4
—>F€304

Cau 14. Nung a gam hdn hop X gdm Fe va S trong diéu kién khong c6 khong khi cho dén khi phan tmg
xay ra hoan toan, thu dugc chit rin Y. Chia Y 1am 2 phdn bing nhau.
- Phan 1 cho tac dung véi dung dich HCI du, thu dugc hdn hop khi Z. Biét Z ¢6 ti khdi dbi voi hidro bang
13.
- Phén 2 cho tac dung hét v6i 55 gam dung dich H,SO,4 98%, dun néng, thu duge V lit khi SO, va dung
dich A. Cho A tac dung v6i dung dich BaCl, du, thu dugc 58,25 gam két tia. Tinh a va V. Biét thé tich
cac khi do ¢ dktc.

GIAI
Nung hon hop X xay ra phan tng:

Fe+S € FeS (1)
Vi chit rin Y tac dung v6i HCI thu duge hdn hop khi Z nén chat rin Y gom FeS va Fe du
Phan 1: FeS+HCl —FeCl, + H,S (2)
Fe du + 2HCI— FeCl,+ H, (3)
Goi x, y 1a s6 mol FeS va Fe du trong mdi phan hon hop Y

- 3x+2y x 3
M,=———=132=20— —=—— x =3y
. — . ]
Ta co: X+ }
- Bao toan nguyén t6 Fe ta ¢o: Npe= Nges + Nee @ = X+y (mol)
- Bao toan nguyén t6 S ta c6: ng = Nees = X (mol)

Nung hon hop X xay ra phan ung:
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Fe+S € FeS (1)
Vi chat rin Y tac dung véi HCI thu duoc hdn hop khi Z nén cht rin Y gom FeS va Fe du

Phin 1: FeS+HCl —FeCl, + ST (2)

Fe du + 2HCl— FeCL+H, T (3)
Goi x, y 1a s6 mol FeS va Fe du trong mdi phan hdn hop Y

— 34x42p x 3
M, =22 130296 X222 v 23y

Ta Cé: .".'+_1' ¥
- Bao toan nguyén tb Fe ta ¢o: Npe= Nees + Nre @ = x+y (mol)
- Bdo toan nguyén to S ta cd: ns = nges = x (mol)
npe_x+y_4y_i

ng X 3y 3

2FeS + 10H,S0, (dic) — Fex(SOs)s+ 950, T+ H,0 (4)

mol X 5x x/2 9x/2
2Fe + 6HZSO4 (dﬁC, n(')ng) —>F€2(SO4)3 + 3802 'P +6 HzO
mol 'y 3y y/2 3y/2

- Dung dich A tac dung véi dung dich BaCl, tao két ta, nén trong dung dich A c6 thé c6 H,SO, con du
v6i z mol du
H,SO, (du) + BaCl, — BaSO, ! + 2HCI

z mol z mol
Fe,(SO4); + 3BaCl, —3BaS0,! + 2FeCl;s
(x/2+y/2) mol 3(x/2+y/2) mol
3 S+ 2y =820 g 05
S6mol BaSO,= 2 2 233 @
35798 =0,55
S6 mol H,SO, da dung: 5x+3y+z = 100%98 (11
x=3y (III)
Tu (I), (IT) va (IIT) . Gidi ra ta dugc: x =0,075; y =0,025;z=0,1.
Khéi lwong hdn hop X 1a:
a = mpet ms= (2x+2y).56+ 32.2x= 16(gam)
Thé tich khi SO, :
22,40 9*0,075 - 3*0,025 ) =8,4(lit)
V= 2 2

Ciu 15: Hoa tan 19,75 gam mdt mudi hydrogencarbonate vao nuéc thu duge dung dich X. Cho X tac
dung vo1 mét lugng dung dich H.SO4 10% vira du, sau d6 dem c6 can dung dich thi thu duogc 16,5
gam mot mudi sulfate trung hoa khan. Cong thirc phan tir cia mudi hydrogencarbonate 1a

A. Ba(HCO;),. B. NaHCO:.
C. Mg(HCO:),. D. NHHCO:.

Ciu 16. Nung néong m gam hdn hop X gébm Mg, Al va Cu trong O, du, thu dugc 15,8 gam hdn hop Y
gdm cac oxide. Hoa tan hét Y bang lwong vira du dung dich gdm HCI IM va H,SO, 0,5M, thu duoc dung
dich chira 42,8 gam hdn hop mudi trung hoa. Biét cac phan ing xay ra hoan toan. Gia trj ciia m 1a

A. 10,3. B. 8,3. C. 12,6. D. 9,4
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Dang 3: ......... san xuat, tng dung, an toan khi sir dung sulfuric acid

Cau 1. Nguoi ta san xut axit H,SO, tir quing pirit theo so @ phan tmg sau :

FeS, — SO, — SO; — H,S0.. Néu dung 300 tdn quing pirit c6 20% tap chit thi san xuat duoc bao
nhiéu tin dung dich H,SO, 98%. Biét rang hao hut trong san xuét 1a 10%?
A. 72 tan. B. 360 tén. C. 245 tan. D. 490 tén.

L P =3 DD.% =240 tan

s Tacdchuci PHneng: FeS, — SO, — SO. — 2H,S0, (H% =90% vi hao hut 10%)

M: 120 298
240.2. o
m: 240 %% (tan)
1579
= My o =% 100 =360 tan

Cau 2. C6 mét loai quing pirit chira 96% FeS,. Néu mdi ngdy nha may san xuat 150 tdn dung dich axit
sunfuric 98% thi can m tin quing pirit trén va biét qua trinh san xuat theo so d6 phan ung sau :

o — " oF — 1 oF "
FeS, — ¥=¥% , g0, — W=, g0 _ H%=%% , Y4 50

4. Gia tri cua m gan nhat véi gia tri :

A. 186. B. 372. C. 178. D. 171.
® My 5 :% =147 tan va H% . iy, =0.8.0,7.0,9 =0,504 =50,4%
¢ Ta co chuoi phan ung: Fe§, — §0,— 50,— 2H,50, (H% =50,4%)
M: 120 2.98
AT 12 !
147.120  50.4 147 (tan)
1 298 0100
178,57 tan

100

* FeS, nguyen chat chiem 96% trong quang — m :l?S,ST.g =] 806 tan

wang pirit sat

Céu 17 : Trong cong nghiép ngudi ta san xudt axit sulfuric theo so do sau:

FeS, — SO, — SO; — H,S0.. Nguoi ta sir dung 15 tin quing pyrite (chira 80% FeS,) dé san xuit ra
39,2 tin dung dich H,SO4 40%. Vay hi¢u suit chung cho céd qua trinh san xuat sulfuric acid tir quang
trén la

A. 40%. B. 60%. C. 80%. D. 62,5%.

Cau 18 : Co mot loai quang pyrite chira 90% FeS,. Néu mdi ngay nha méay san xuat 200 tan dung dich
sulfuric acid 98% thi cAn m tan quing pyrite trén va biét qua trinh san xuit theo so @ phan tmg sau :

FesS, — "%, 50, - HH=M%, g0, HE=E% , 4 5O

4 Gi4 tri clia m gan nhit véi gié tri :
A. 195. B. 194. C. 158. D. 250.

Céu 19 : C6 mot loai quing pyrite chira 96% FeS,. Néu mdi ngay nha may san xudt 150 tan sulfuric acid
98% thi cAn m tan quing pyrite trén va biét hiéu suat clia ca qua trinh san xuit H,SO, 14 90%. Gi4 tri
cuam la

A. 69,44. B. 68,44. C. 67,44. D. 70,44.
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Cau 20 : Tu 1,6 tan quang c6 chira 60% FeS,, nguoi ta c6 thé san xuat dugc khoi lugng sulfuric acid 1a
bao nhiéu (H% = 80%) ?

A. 1558kg B. 1578kg C. 1548kg D. 1568kg

Cau 21 : Tir 300 tin quing pyrite iron chira 80% FeS, nguoi ta san xuit duoc bao nhiéu tin H,SO, 98%,
biét rang hao huyt trong qua trinh san xuat 1a 10%.

A. 320 tAn B. 360 tn C. 400 tn D. 420 tin.

Céu 22 : Tir 800 tan quing pyrite iron chira 25% tap chit tro ¢ thé san xuit duge bao nhiéu mét khbi
dung dich H,SO, 93% (D=1,83 g/ mL), néu hiéu suit qu4 trinh 13 95%.

A. =547 . B.= 1001 m’. C.= 1200 m’. D.~ 1500 m’.

Céau 23 : Cho hdn hop X gém SO, va O, theo ty 1€ sdmol 1:1di qua V,0s xtc tac, dun néng, thu duoc
hdn hop Y ¢6 khéi lugng 19,2 gam. Hoa tan Y vao nudc sau d6 thém Ba(NOs), du, thu duge 37,28
gam két tia. Hiéu suat phan ung gitta SO, va O, 1a

A. 40%. B. 75%. C. 80%. D. 60%.

Ciu 24 : Nung mét hdn hop X gém SO, va O, c6 ti khdi so voi O, 1a 1,6 véi xtic tac V,0s thu dugc hdn
hop Y. Biét ti khdi ctia X so voi Y 14 0,8. Tinh hiéu suét ctia phan tng tong hop SO;?

A. 66,7%. B. 50%. C. 75%. D. 80%.
Céu 3. Cho doan thong tin sau vé sulfur dioxide

Sulfur dioxide (SO;) 1 hop chit v6 co, mot loai khi doc ning, khong mau. N6 duge san xuét voi s6
lwong 16n trong cac bude trung gian ctia qua trinh san xudt acid sulfuric.

Sulfur dioxide c6 mui hang, kho chiu, quen thudc nhu mui ctia que diém vira danh. Xuét hién trong tu
nhién trong khi nai lra va trong mot sb sudi nudc nong, sulfur dioxide thuong dugc diéu ché cong nghiép
bang cach d6t chay sulfur trong khong khi hodc trong oxygen hodc cic hop chét cua sulfur nhu iron pyrite
hoac copper pyrite.

Mot lugng 16n sulfur dioxide dugc hinh thanh trong quéa trinh dot chdy nhién li€u c6 chira sulfur.
Trong khi quyén, né co6 thé két hop voi hoi nude dé tao thanh acid sulfuric, mot thanh phﬁn chinh cua
mua acid; trong nira sau cua thé ky 20, cac bién phap kiém soat mua acid di dwoc 4p dung rong rai.
Sulfur dioxide 1a tién chat cua trioxide (SOs) dugc sir dung dé san xuét acid sulfuric. Trong phong thi
nghiém, khi sulfur dioxdie ¢ thé duoc didu ché bang cach khir acid sulfuric (H,SO.) thanh acid sulfurous
(H,S03), acid nay phan hay thanh nudc va sulfur dioxide, hodc xtr 1y sulfite (mudi cua acid sunfurous)
bang acid manh, chang han nhu acid hydrochloric tao thanh acid sulfurous.

Sulfur dioxide c6 thé dugc hoa 1ong dudi 4p suat thich hop: hoa long & —73°C (—99,4°F) va sbi &
—10°C (14°F) dudi ap suét khi quyén. Mic du cong dung chinh cta n6 1a diéu ché acid sulfuric, sulfur
trioxide va sulfite, sulfur dioxide cling dugc st dung lam chét khir trung, chét lam lanh, chat khir, chit téy
trang va chat bao quan thuc phim, dic biét 1a trong trai cay sdy kho.

1. Hay viét phuong trinh phan tng ctia sulfur voi oxygen trong khong khi va phan tng diéu ché SO, tir
iron pyrite.

2. Khi SO, do c4c nha may thai ra 1a mot trong nhitng nguyén nhin quan trong gy 6 nhiém khong khi.
Tiéu chuan qudc té quy dinh: néu trong khong khi ndng do SO, vuot qua 30.10° mol/m® thi coi nhu khong
khi bi 6 nhiém SO,. Khi tién hanh phan tich 40 lit khong khi & mot thanh phd thay c6 chia 0,024 mg SO..
Hay cho biét thanh phd d6 c¢6 bi 6 nhiém SO, khong?
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3. Tai nhiéu lang nghé thu cong my nghé, sulfur dioxide dugc dung la chat chong
mdc cho cac san pham may tre dan. Trong mot ngay, mot lang nghé dét chay 20 kg %
sulfur dé tao thanh sulfur dioxide. —

a Viét phuong trinh hod hoc va tinh thé tich khi SO, (dkc) t6i da tao ra?

«
b. Gia thiét c6 20% lugng khi SO, trén bay vao khi quyén va chuyén hoa hét thanh H,SO, trong nudc

S0, - == 80, — =% H,S0,

mua theo so do:
+ Viét cac phuong trinh hoa hoc theo so do trén.

X . . T Sy A A A . . L2510
+ Tinh thé tich nudc mua bi nhiém acid néu nong d6 H,SO, trong nudc mura la 1.25-10"M

Huwéng din giai.

1. Phwong trinh diéu ché sulfur dioxide

0
Tirsulfur: S +0, — — SO,

0

Tir iron pyrite: 4FeS,+ 110, ~ — 850, + 2Fe;0;

_0,024.10”
w0, — - .

. =3,75.107" mol
2. Theo dé ta c6: 04

. ) ﬂ =9,375.10"" mol / m’ <30.10°°
Nong d6 ciia SO, trong khong khi ciia thanh pho 1a : 40.10
Nhuwr viy véi nong dd SO, nhu thé thi khong khi ciia thanh phé khong bi 6 nhiém.

3.

0
a. Phwong trinh phan ing: S + O, — — SO,

20.10° 'S + 0,-—80,
ng = =025 mol = ) ” -
' 32 | 025 mol — 235 mol

Theo dé ta c6:

. A T —
Thé tich SO, : Vo =025.24.79 =15493,75(L)

b. Cac phwong trinh xay ra trong chudi phan tng:
t%,V,0,

— —
— = _

SO, + O, SO;

SO; + H,O — — H,SOq

A 2 = 5 ':!_-" - .
Theo d thi 20% SO, bay vio khi quyén ~ "so:semes =023.20% =125mol

2 .
n =125mol = V :% =10000000(L) =10000m"

H.50, HS0, T

BTNT S trong toan by qua trinh: yonle

Cau 4. Sulfur dioxide 12 mot trong cac tac nhan gay mua acid, phat thai chii yéu tir cac qua trinh d6t chay
nhién li€u nhu than d4, xang, dau,...
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Mot nha may nhiét dién than sir dung hét 6000 tan than déd/ngay, c6 thanh phan chira 0,8% sulfur vé khoi
luong dé 1am nhién liéu.

a) Tinh thé tich khi SO, (dkc) t6i da do nha may tao ra trong mot ngay.
b) Gia thiét c6 1% luong khi SO, tao ra khuéch tan vao khi quyén roi bi chuyén hoa thanh sulfuric acid

. L S0, — 2480, -2 H.S0,
trong nudc mua theo so do: ~ ° 3 .00,

Tinh thé tich nuéc mua bi nhiém acid, gia thiét nong do sulfuric acid trong nuwéc mua la 11 0°M
Huéng din giai.

tO
a. Phwong trinh phian ing: S + O, — 7 SO,

48.10° : [ s 0, — — S0,
m, =6000.0,8% =48 = n_ =45-10 =15.10" mol = T )

A 2 5107 ¢ _ S 107 ¢
Theo dé ta co: 32 [15.10° mol 15.10" mol

2 / =15.10" 2= = 5.10°
Thé tich S0, : Veo. =15:10°.24,79 =371,85.10° (L)

3 2 - .= 5. F. I:.!"'.’ = 5
b. Theo d& thi 1% SO; bay vao khi quyén ~ 0 asmse =13-1071% =15000mol

_ 15000

n =15000mol = V T =15.10°L

BTNT S trong toan b qua trinh: ' 50,

Céu 5. Hién nay, mua acid, hiéu tmg nha kinh va thung ting ozone 1a ba tham hoa méi trudng toan cau.
Mura acid tan phd nhiéu rimg cdy, cac cong trinh kién triic bang d4 va kim loai. Tac nhan chu yéu gy ra
mua acid 1a sulfur dioxide.

a) Trong khi quyén, SO, chuyén hoa thanh H,SO, trong nudc mua theo so dd sau:
S0, - == 80, — == H,80,
Viét cac phuwong trinh hoa hoc.
b) Mt con mua acid xuét hién tai mot khu cong nghiép di¢n tich 10 km® 45 lugng mua trung binh 80
mm. Hay tinh:

+ Thé tich nuc mua dé roi xudng khu cong nghiép.

+ Khéi lwong H.SO, trong lwong nudc mua, biét ndng do H,SO, trong nude mua 1a 2 -10° ™
¢) Luong acid trong nuwdc mua cé thé an mon cac cong trinh bang dé voi.

+ Viét phuong trinh hoa hoc minh hoa.

+ Khdi lugng CaCOs ti da bi an mon bai luong acid trén.

Huéng din giai.

a. Cac phuong trinh xay ra trong chuéi phin rng:

. [.:_-_\_r&_>
(— —_—

SO, + 0, SO;

SO; + H O — 7 H,S04
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b.

- Thé tich mwa roi xudng khu cong nghiép: Vv =10.100,08 =8.10" m

n =2.107.8.10°.10° =16000mol= m

Ta cg: Miso, =16000.98 =1568000 gam =1568 kg

H.50,
¢. Phwong trinh pha hiy da véi ciia mwa acid
H,SO4 + CaCO; — — CaS0O4+ CO, + H,0

=Ny, ., =16000mol= m_, =16000.100 =16.10" gam

Tir phwong trinh ta c6: Neoco,

CAu 6. Sulfuric acid 1a mot hoa chit cong nghiép rat quan trong, va
san luong sulfuric acid ciia mot qudc gia 1a mot chi s6 tot vé st
manh coéng nghiép cua qubc gia d6. Ung dung phd bién nhét ciia
sulfuric acid 1a san xuat phan bon. Hang nam, cic nudc trén thé gisi
san xuat khoang 160 triéu tain H,SO, dung dé san xuat phan bon,
thudc trir sau, chat giat tay rira tong hop, to soi hoa hoc, chit déo, son mau

Sulfuric acid dugc san xuit trong cong nghiép theo mé hinh sau:
— %5 50, — i, 50, — % H,80

1. Viét cac phan Gmg xay ra theo so do trén.

2. Mubi Y (goém cation kim loai X hoéa tri II va gbc sulfate) dugc sir dung nhu thudc khang ndm hoic
thudc diét trir cac loai sau bo. Trong cong nghiép, Y dugc san xuat bang cach ngdm kim loai X trong

sulfuric acid loang va suc khong khi theo phuong trinh sau: X + H,SO, + O, = = XSO, + H,0.

a. Néu dung 0,96 gam kim loai X thi dé hoa tan hét luong kim loai thi can dung 50 mL acid sulfuric 0,3
M. Hiy xac dinh cong thtrc cia mudi Y.

b. O mot ndng trudng, ngudi ta dung mudi Y dang ngadm nudc XSO..nH,O dé bon rudng. Pun néng 18,75
gam mudi ngam nude thi thu dugc 12 gam mudi khan (coi nhu qua trinh dun néng chi c¢6 nudc bay hoi).

Xéc dinh cong thirc muodi ngdm nudc trén.

c. Ngudi ta bon 25kg mudi Y ngdm nude & trén cho 1ha dit. Luong X duoc dwa vao dat 1a bao nhiéu (véi
luong phéan bon trén). Biét rang mudi d6 chira 5% tap chat.

Huéng din giai.
1. Cac phwong trinh phan &ng xay ra:

Q
S +0, — — SO,

_ V05
P

SO + O, SO;

SO; + H;O — — H,S0,
2. a. Phuong trinh phan ung

2X +2H,S04 + O, — 7 2XSO0,4 + 2H,0

n =0,3.0,05 =0,015mol

H.30,

Theo dé ta c6:
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ny =n, ., =0,015mol= M, =0 =64 — <. CuSO,
Theo phwong trinh thi ' 0,015
b. Theo dé thi dun néng chi c6 nuéc bay hoi nén khdi lwong nuwéc 1a

0,75

m, , =1875-12=0,75gam= n, , :F =0,375mol
= 0,075 mol
N, ., =—— =0,075mo
Theo dé: 100

Ta cé 7 1 thanh phin: Moso, Do =0.075:0.375 =15 — = CuSO,.5H,0

p P =2 % =2
c. Khoi lwgng muoi trong phian bén la Meso, 5,0 =23:95% =23,75kg

23,75 .
om, = 64 =0,08kg
Luong Cu dwa vao dat la 250

Céau 7. Sulfuric acid 1a mot chat 1ong sanh nhur dau, khong mau, khong mui, khong bay hoi va nang gan
gap 2 lan nude (H,SO4 98% co khéi lugng riéng bang 1,83 gam/cm?. Sulfuric acid tinh khiét hoan toan
khong dugc tim thay trén Trai Dét, do ap luc rat 1on giita sulfuric acid va nudc. Phan ing ngam nudc
(hydrat hoa) cua sulfuric acid 1a mot phan tng téa nhiét cao. Néu nuée duge thém vao sulfuric acid ddm
dic thi nd bi s6i va bin rt nguy hiém.

Sulfuric acid 12 hoa chat hang ddu duoc ding trong nhiéu nganh cong nghiép (hinh v& bén dudi).

Ung dung cua sulfuric acid

son mau
11%

san xuat phan bén
., . e 30%
Ung dung khac: dau mo,
thudc né, accuy
28%

hudc trir sau, chat giat
rtra tong hop
14%

luyén kim .
e chat déo
5%

Hang nam, cac nudc trén thé gidi san xuat khoang 200 tri¢u tan sulfuric acid. Quy trinh san xuat sulfuric
acid trong cong nghiép dugc mo ta theo ba giai doan sau:

(1) Sulfur (hodc quing pyrite FeS,) duge dbt trong khong khi dé tao thanh khi sulfur dioxide

(2) Sulfur dioxide duogc oxi hda boi khi oxygen (c6 mat xac tdc V,0s & nhiét d6 450°C) thu duogc sulfur
trioxide.

(3) Khi sulfur trioxide dugc hip thu vao nudc thu duge sulfuric acid.
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a. Vi€t cac phuong trinh diéu ché sulfuric acid tir pyrite.

b. Dé san xuat 109,29 m* dung dich H,SO, 98% (D=1,84 g/cm’) thi cAn bao nhiéu tin quing iron pyrite.
Biét hiéu suat phan tmg 1a 90%
4FeS, +110, — ' 880, +2Fe,0,
280, +0, — =& 250,

. i SO, +H,0 — — H.SO,
a. Qua trinh di€u ché sulfuric acid tir pyrite : *

_109,29.10°.1,84.98 1970717

Lmy, = =197071,7gam = n, ., =2011mol
b. Theo d&: 100 o
- =7 =7 M =2411? =0 24132 .,
BINT S: res. =Mis.so, =20llmol= m, . =2011.120 =241320gam ~0,24132 tAn.
. , m,. =0,24132.190 _¢ 261 ,
Ma de cho hi¢u suat qua trinh 1a 90% nén ta cé : ) 90 tan.

Cau 8. Trong san xuat phan bén, surpephosphate kép chira thanh phan dinh dudng 1a Ca(H,PO,),, duoc
san xudt tir quang phosphorite theo hai giai doan sau:

Ca,(PO,), +3H.SO, — — 3CaSO, + 2H,PO,
Ca,(PO,), +4H,PO, — — 3Ca(H,PO,),
Pé san xuat duoc 1 tan Ca(H,PO,), voi hiéu suét cta ca qué trinh 1a 80% thi can bao nhiéu tin dung dich
H,SO4 70% ?
Huwéng din giai.

n :ﬁ =4273, 5mol
234

Ca{H PO, ),

Phwong trinh diéu ché:

Ca,(PO,), +3H,S0, — — 3CaSO0, +2H.PO,

Ca,(PO,), +4H,PO, — — 3Ca(H,PO,),

50098 «— 4273 5mol
i 50 5083 =8547 = m, ., =837000gam = m_ _837696.100 =1196580gam
= ™ | 2 - hian® | ?I:I'
. :I 196580.100 —1495725 gam ~ ,
Vi H=80% 80 1,5 tan

Céu 9. Trong cong nghiép, chat rin copper(Il) sulfate pentahydrate c6 thé dugc san xuét tir copper(II)
oxide theo hai giai doan cta qua trinh:

cunglih S0, losbg

kegtinh
CUO(S) - - CU.SO4 (aq) -0 CU.SO4.5H20(S)

a. Tr 1 tan nguyén liéu chira 96% copper(I) oxide theo khdi lugng (con lai 14 tap chat tro) s& thu dugc
bao nhiéu kg copper(Il) sulfate pentahydrate rin? Cho hiéu suit ctia qua trinh 13 85%.
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b. Mot ao nudi thuy san c6 dién tich bé mat nude 1a 2 000 m?, do sau trung binh cua nude trong ao
12 0,7 m dang c6 hién tuong pht dudng. Dé xir 1i tao xanh ¢ trong ao, ngudi dan cho copper (II)
sulfate pentahydrate vao ao trong 3 ngay, mdi ngay mot 1an, mdi 1an 1 0,25 g cho 1 m? nudc trong |
ao. Hiy cho biét tong khdi lwong (kg) copper (II) sulfate pentahydrate nguoi dan can st dung.

c. C6 thé pha ché dung dich copper(Il) sulfate 10* M dung dé diét mot s6 loai vi sinh vat. Tinh sé mg
copper (II) sulfate pentahydrate can ding dé pha ché thanh 1 L dung dich copper (II) sulfate 10 M.

Huwéng din giai.

m, ., =1.10°.96% =960000gam = n 200000 =12.10" mol
80

A , Culd
a. Theo dé ta co:

=12.10" mol = m_, 5, =12.10°.250 =3.10" gam =

BTNT Cu; "cs0.51:0 3 thn.
= 0s ,
Véi hi¢u suit qué trinh I3 85% thi Teso swo =383 =) 55y
b. Thé tich ciia ao l1a 0,7.2000 =1400m"
Theo dé thi ctr 1 m* nwéc thi dung 0,25 gam
-
. . MB =1050 gam
Nén deé xir li toan b9 ao thi khoi lwgng CuSO,4.5H,0 dung trong 1 ngay la
A s A . angis 1071 =107 mol
¢. Theo deé thi so mol CuSO45H,0 trong 1L dung dich CuSO4 10™ M la

Khéi lwgng CuS0,.5H,0 1a 107250 =0.025gam =25mg

Cau 10. Ac quy c6 nhiéu loai trong d6 c6 loai nhur ding dé khéi dong dong co, may phat, xe tai, 6 t0. ..
thuong phai bo sung thém dung dich H,SO, lodng sau thoi gian st dung.

Trong thuc té, dé wéc lugng gan ding ndng d6 acid H,SO, trong dc quy thay vi sit dung hoa chit va
dung cu phtrc tap. Ngudi ta sir dung ti trong ké dé do khdi lugng riéng va tir d6 uée lwong ndng do %. Ti
trong ké chira cac vach thé hién gia tri cua khdi lugng riéng. Khi dung dich dam dic thi déy ti trong ké
ndi 1én cao, khi dung dich lodng thi ti trong ké ha thap.
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5
€
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c
(=3
s
2
X

High density liquid

Low density liquid

Nong d6%
Ti trong ké D6 thi biéu thi moi twong quan giita khoi leong riéng va nong do
%

Thong thudng, ty trong ké s& cho chung ta mot sé két qua (tinh trang ndng d6 dung dich dién phan) nhu
sau:

Pay dién 1,250-1,270
Mait dién ~25% 1,210-1,230
Mit dién ~50% 1,170-1,200
Mit dién ~75% 1,130-1,160

Hét dién <1,100

Hay tra 161 cac Cau hoi sau:
(1) Néu acid H,SO, khi do khdi lwong riéng (ti trong) 1,100 g/cm? cho t6i 1,200 g/cm? thi ban can thay thé
dung dich acid méi. Dua vao db thi hiy xac dinh ndng do acid twrong tmg 13 bao nhiéu?

(2) Dung dich acid trong dc quy con tot khi khi ti trong khoang 1,200 dén 1,270 thi ndng d6 acid trong
binh dc quy khoang bao nhiéu?

(3) Khi nong d¢ acid H,SO, bi giam di thi khéi lugng riéng ciia dung dich tang hay giam?

(4) Khi thém acid H,SO, cho acquy néu so suét acid ndy nho vao thanh sat noi xe thi thay sui bot khi.
Vay, khi nay 1a khi gi? Viét phuong trinh iron tic dung dung dich H,SO, lodng.

(5) Bé thu dugc H,SO, lodng khoang 30% thi nén pha nudc vao H,SO, dic 98% hay pha H,SO, dic 98%
vao nudce? Tinh ty 18 khdi luong acid H,SO,4 98% va H,O dé pha duoc dung dich H,SO, 30%.

Huwéng din giai.

(1) Tir dd thi & trén:

- Tai ty trong 13 1,100 g/cm®: ndng dd acid khoang 15%

- Tai ty trong 13 1,200 g/cm*: ndng d9 acid khoing 29%

(2) Khi ty trong trong khoang 1,200-1,270 thi nong d¢ acid khoing 29%-37%

(3) Khi nong @6 acid giam thi ty trong ciia dung dich giam.

(4) Phwong trinh phan wng: Fe + H,SO, — — FeSO, + H,.
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(5) be pha loang H,SO, 98% thanh H,SO4 30% thi can cho tir tir acid vao nwéc, khong cho ngugce
lai vi H,SO, dam dac c6 tinh hdao nwéc manh va téa nhi€t 16n, nén khi cho H,O vao acid dac thi gay
s0i dot ngdt 1am bin cac giot acid giy béng acid.

Theo dé ta c: M €am ddH,S80,98% + m,gamH,0— — H.S0,30%

m

Ta cé: Miso, o =98%m, =0,98m,

Khi pha loding thi khéi lrgng chét tan khong thay d8i nén M0, s st =0 980,

9
~0.98M, 1005 68m, =30m, = M =30 ~0,44
m, +m, ~ m, O8

30
Ta co:

Phéan C: Bai Tap Tir Cac Pé Thi Chon Loc (6i thiéu 20 ciu)
( Chon logc cac bai tap tu cac dé thi HSG hoic thi chuyén).

Cau 1. Trich tir dé thi chuyén SP 2004
1

1/ Hoa tan 3,38 gam oleum X vao lugng nudce du, ta duoc dung dich A. Dé trung hoa 20 luong dung
dich A can dung 40 ml dung dich NaOH 0,1 M. Tim c6ng thtc cta oleum.

2/ Chi dugc dung thém mot thude thir va cac dng nghiém, hay trinh bay phwong phap héa hoc nhén ra cac
dung dich bi méat nhian: NaHSO,, Na,COs, NaCl, BaCl,, Na,S.

Huéng din gidi
1/ Goi cong thirc clia oleum can tim 1a H,50,.n50,
S6 mol cia oleum trong 3,38 gam 1a : a mol

N, =0,1%0,04 =0,004 (mol)

Céc phuong trinh phan g hoa hoc:
H,S0,n50, +nH,0 — (n +1)H,SO,

a a(n+1) ( mol)
H,SO, +2NaOH — Na_SO, +2H,0O
0,002 0,004 (mol)
| 1

Lay 20 dung dich X c6 s6 mol H,80, 1a: 20 a(n+1) =0,002 (1)
Mat khac ta c6: a(98 + 80n) = 3,38 (2)
a =0,01

Tir (1) va (2) ta co: { n =3

Viy cong thirc cta oleum can tim 1a: H,80,.350,

2/

- Trich miu thtr va danh sb thir tu

- Dung qui tim cho vao timg dng nghiém
NaHSO,

+ Dung dich lam qui tim hoa xanh 1a : Na,§ , Na,CO
BaCl

+ Dung dich 1am quy tim hoa d¢ la:
3 (nhom 1)

+ Dung dich khéng d6i mau qui la: 2 va NaCl ( nhom 2)
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NaHSO, v, nhan biét dugc cho viao nhém 2

NaHSO, |, BaCl

- Dung

+ Dung dich nao tao két taa tréng Vol
la NaCl
BaCl,, NaHSO, _, BaSO, +NaCl+HCI

2. Dung dich con lai khong c6 hién tugng

BaCl, vira nhan biét duoc cho vao cac dung dich & nhém 1

BaCl Na,CO

- Dung

+Dung dich nao tao két tia tring voi ? 1a dung dich chura 3. Dung dich con lai khong

¢6 hién twong la V225

BaCl, | Na,CO, — BaCO, +2NaCl

Céu 2. D6t chay hoan toan m gam hdn hop C gdm FeS,, CuS, thu dugc khi SO, va hdn hop chit ran D
gd6m, CuO. Chuyén héa toan bd SO, thanh SO; rdi hap thu hét vao nude thu duoc dung dich E. Cho toan
b6 D vao cdc chira dung dich E, sau d6 phai thém tiép 375 ml dung dich HC1 2M vao céc thi D méi vira
du tan hét tao ra dung dich F. Cho dung dich F tac dung véi luong du dung dich BaCl, thu dugc 116,5
gam két tiia. Viét cac phuong trinh phan tmg xay ra. Tinh m.

(trich tir dé chuyén KHTN HN 2010)
Huéng din giai

4FeS; + 110, — 2Fe;0; + 8 SO, 1 (1)
X 0,5x 2x

Cu,S + 20, — 2CuO + SO, 2)
y 2y y

2S0, + O, — 250; (3)
SO; + H,O — H,SO, 4)
Fe,O; + 3 H,SO,4 — Fex(S04); + 3H,0 (5)
0,5x 1,5x

CuO + H,SO; — CuSO, + H,O (6)
2y 2y

Fe,O; + 6HCI — 2FeCl; + 3H,O (7
CuO + HCI — CuCl, + H,O (8)
Fe,(S0,); + 3 BaCl, — 3BaS0O, + 2FeCl; 9)
CuSO, + BaCl, — BaSO4 + CuCl, (10)
Npasos= 116,5:233 = 0,5 npa= 0,375.2 = 0,75 mol

Dit sb mol FeS,; Cus,S trong hdn hop 14 x, y theo cac ptpu (1,2,3,4,5,6,9,10); nso2 = Nizsos= Npasos;

taco: 2x +y=0,5 (I)

0,75 mol HCI twong tng véi 0,75 : 2 = 0,375 mol H,SO.. Suy ra, V hon hgp Fe,03, CuO phan tng vira du
v6i 0,5 + 0,375 = 0,875 mol H,SOs.

Theo (5,6), ta co: 1,5x + 2y = 0,875 (II)

Giai hé (I, IT) duoc x=0,05; y= 0,4

m,= 120.0,05 + 160.0,4 = 70g

Cau 3. (trich tir ¢ chuyén KHTN HN 2013)

Hoa tan hoan toan 4,32gam hdn hop A gdm Fe va Cu vao cdc dung 24,5 gam dung dich H,SO,
dic nong, thu duoc khi B ( duy nhat) va dung dich C. Hap thu hét B vao nuéc chlorine du, réi thém dung
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dich BaCl, du vao dung dich tao thanh thu duoc 18,64 gam két tua. Rot dung dich C vao cbc dung 73,6
ml nuéc nguyén chit (d = 1gam/ml ) thu dugc dung dich D.

(a) Viét cac phuong trinh phan tng xay ra.

(b) Biét rang trong C luong H,SO4 con bang 20% luong H,SO, ban dau, tim ndng do phan trim
ctia dung dich H,SO, ban dau ciia mdi chét trong dung dich D.

Huwéng din giai

Caul:
to
a. 2Fe + 6stO4d5c - Fez(SO4)3 + 3SOzT + 6H20 (1)
tc
Cu + 2stO4d;;c - CUSO4 + SOzT + 2H20 (2)
SO, + Cl, + HO0 —— HSO, + 2HCI 3)
0,08 0,08
H,SO; +  BaCl — = BaSO,! +  2HCI @)
0,08 0,08

b. Theo cac phan tng tir (a) = két tia 1a BaSO, (4) = Ng,so, =0,08

= Do, =008 G ra tr (1),(2) = 0,08 mol
Goinpe =X ; Ny =y

z Av =4 17 )
50X +04y =432 x =0,02
—"

$+ y=0,08  |y=0,05

=
= Muso, phan ung 1,2 =0,02x3 + 0,052 =0,16
_ 0,298 x100%

Zn N I:I.. 10400 :D-. E[IHD” = Cc?a”:?“]a - 14 5 =80%
= 150y ban dau = 80 24,5
Mydp = Madc + 76,3(g) H,O

4,324 24,5- El,][:@ >ﬁ34+?ﬂ.3 =100i(g)

100mM00 0™e-0

= BTKL

T
{
= C%ecso, =%.IDU% ~8%
7 20%
= %, =2:220%-Cu80. 6500 3950
S04 100

Cau 4. (trich tir dé chuyén KHTN HN 2014)

Hoa tan 79,92 gam hop chét X 14 tinh thé mudi sulfate ngdm nudc cia kim loai R ( chi ¢ 1 hod tri
duy nhat ) vao nudc rdi chia dung dich ra ba phan bang nhau. Thdi khi NH; du vao phan mét, 1ay két taa
nung dén khdi lugng khong d6i, thu duoc 4,08 gam chat rin 14 hop chat ciia R. Thém luong nude du dung
dich Ba(NOs), vao phan hai duoc 27,96 gam két tua.

(a) Tim cong thirc cua X.

(b) Cho 250 ml dung dich KOH vao phan ba tao ra 2,34 gam két taa. Tim néng d6 mol cta dung
dich KOH.

Huéng din giai
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a. So d6 hop thic
Rz(SO4)x - R,O«

0,12 0,12
X — X
Rz(SO4)X e xBaSO4
0,12
X — 0,12
7 7
= D'I“.R:DE =408 = R =9 N eo 512 =0,04
X X = R1IaAl= x=3= ' 3
79,92
= 0,04[A12(SO4)31’1H20] = 3 = n= 18 = CTX: Alz(SO4)318H20
b. TH1:
AlL(SOs);  + 6 KOH— 2AI(OH); + 3K,S0,
0,04 0,09 — 0,03
,09
Cy 0 fq ~0,36(M)
= ALSO)du= 7 0.2
THzZ
AL(SOs); + 6 KOH— 2AI(OH); + 3K,S0,
0,04 0,24 — 0,08
Al(OH); + KOH — KAIO, + 2H,O (2)
0,08 0,04
S6 mol AI(OH); phan tng & (2) 13 0,08 — 0,03 = 0,05 = s6 mol KOH phan ting & (2)
0,29
= X 0y, =0,24+0,05=0,29=C,, =035 =1,16(M)

Céu 5. (trich tir ¢ chuyén KHTN HN 2016)

Dian tir tir 2,24 1it hdn hop khi X gdm CO va H, (c6 ti khdi so v6i hidro 1a 4,25) qua éng chira 8,8 gam
hdn hop A gdom Fe, FeCOs, Fe;04 nung néng (khong c6 mit oxi) thu duge hdn hop khi B va chat rin D.
Cho B suc vao dung dich Ca(OH), du, thu dugc 3,5 gam két tua va 0,7437 lit (dkc) mot khi E khong bi
hép thu. Hoa tan hoan toan D béng dung dich H,SO4 loang, rat du thu duge 1,12 lit khi E va dung dich F.
F tac dung vira di v6i 95 ml dung dich KMnO, 0,2 M. Tinh thanh phan phan trim theo khéi lugng cua
mdi chit c6 trong hdn hop A va D.

Huéng din giai
Dit s6 mol ctia CO va H, ¢6 trong hdn hop khi X lan luot 1a t va u

Co:  nx=t+u=224/22.4=0,1 mol (1)
_ g 2
Mx :“ST;I“” —4.25%2 =8.5
: )

Tir (1), (2) — t=0,025; u = 0,075
FeCO; — = FeO + CO, (*)
FesOs + CO — — 3 FeO + COs
FeO + CO — — Fe + CO,

FesOs+ Hy, — — 3 FeO + H,0
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FeO+H, — — Fe+H,0
Khi B: CO,, H,
Chét ran D: Fe, FeO, Fe;04
COz + Ca(OH)z —> CaC03 l, + H20
0,035 0,035 mol
Khi E: H,
Fe + H,SO4 loang — FeSO4 + H, 1
X X X
FeO + H,SO4 loang — FeSO4 + H,O
y y
Fe304 +4 HZSO4 lOﬁl’lg — FCSO4 + Fez(SO4)3 +4 HzO
Do D téac dung v6i dung dich H,SO4 loang chi sinh ra khi E (H») nén suy ra FeCO; bi nhiét phan hoan
toan.
Dung dich F: FeSO,, Fex(SO,);, H,SO,
10FeSO4 + 2 KMnO4 + 8 H,SO4 — 5 Fey(S04); + KoSO4 + 2 MnSO4 + 8 H,O
0,095 0,019
Dit s6 mol cua Fe, Fe;04 ¢6 trong hdn hop D lan lugt 1a x, y va z.

Ap dung dinh luat bao toan khdi lwong:
ma=mp+ 16.nco+ 16.n™ jpi e T 02 (5

— mp = 8,8 —16.0,025 - 16(0,075 — 0,03) — 44.0,01 = 7,24 gam

C6: mp=56x+72y+232z="7,24 gam 3)
Co: nM=x=1,12/22,4=0,05 mol @))
n F5% =x +y+z+ 0,095 mol (5)
Tir (3), (4), (5) — x = 0,05; y = 0,0375; z = 0,0075
Hén hop D:
50.0,05
~>=100
%Fe = /-2 =38,67%
. 5
'.T"H.U.El?s-?., 100
%FeO =  »24 = 37,29%

% F€304 = 24,04%
bit s6 mol cta Fe, FeCOs, Fes04 co trong hon hop A lan lugt la a, b, c.

C6: mu=56a+116b+ 232¢c= 8,8 gam (6)
m"% =b=0,035-0,025=0,01 mol (7
Bio toan nguyén t6 Fe:
mp, =a+b+3c=x+y+3z=0,11 mol (8)
T (6), (7), (8) suy raa=0,004375; b=0,01; c =0,031875
Hén hop A:
5 4375
20.0.04375 100 =2,78%
%Fe =
116.0,01 100
% FeCOy= &8 — 13,18%

%Fe;04 = 84,04%
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Cau 6. (trich tir 4 chuyén KHTN HN 2017)

Nung néng mot thoi gian hdn hop A gdm Al va mét iron oxide (gia sir chi xay ra phan tmg khir oxide
thanh kim loai) dwoc m gam hdn hop B. Chia hon hop B thanh hai phan bang nhau. Cho phan thir nhit tac
dung hoan toan vé6i dung dich KOH du thu dwoc 10,08 lit khi (dktc) va c6 29,52 gam chét rdn khong tan.
Hoa tan hoan toan phan thir hai bang dung dich H,SO, dic nong, du thu duoc 21,19545 lit khi SO, (san
pham khir duy nhét, dkc) va dung dich C. Cho dung dich C tac dung véi dung dich NH; du, 1y toan bo
luong két tiia tao thanh dem nung dén khéi lugng khong d6i thu dugc 65,07 gam chat ran. Xéac dinh cong
thirc cua iron oxide va tinh gié tri cua m.

Huwéng din gii
Cau II (2 diém)

2y Al+3 Fe,O, — — y ALO; + 3x Fe
Pu: 4ay/3x 2a/x 2ay/3x 2a
Du: 2c 2b
B: AlLO;, Fe, Fe, Oy, Al
Phén tht nhét cua B:
Al+ KOH + H,O — KAIO, +3/2 H, 1
c 1,5¢
Al,O; + 2KOH + H,O — 2KAIO, + H,O

Co:n'2 =1,5¢=12a0,08/22,4 = 0,45 mol 1))
M epgerin = S6a + (56X + 16y)b = 29,52 gam  (2)

Phan thir hai cia B:

2A1+ 6 H,SO, dac — — AL(SO4); + 3 SO, 1+ 6 HO
c 1,5¢

ALO; +3 HoSOs dic — — AL(SO4): + 3 H;0

2 Fe + 6 HQSO4 déC - t_'_) FGQ(SO4)3 + 3 SOz T + 6 HzO
a 1,5a

2 Fe Oy + (6x — 2y) H,SO4 dac — — x Fey(SO4); + (3x — 2y) SO, 1 + (6x — 2y) H.O
b 1,5bx — by

c6n®: =1,5¢+ 1,5+ 1,5bx — by = 19,152/22,4 = 0,855 3)
Dung dich C: Al(SO.)s, Fex(SO4)s, 2SO, du
H,SO; + 2 NH; — (NH,),S0,
AL(SO4); + 6 NH; + 6 H,O — 2A1(OH); | + 3 (NH.),SO,
Fex(SO); + 6 NH; + 6 H,O — 2 Fe(OH); | + 3 (NH,),SO4

2 A(OH); — — ALO; + 3 H,0
0,5¢ + ay/3x

2 Fe(OH); — — Fe,05+ 3 H,0
0,5bx + 0,5a

CO: M’ hiestn = (0,5¢ + ay/3x) X102 + (0,5bx + 0,5a) X160 =65,07 gam  (4)
T (1), (2), 3), (4) tathu dugc x=2;y=3;a=0,27;b=0,09; c =0,3
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Vay cong thire cua oxit sat 1a Fe,O;

CoOm=mp=m?12% + me +mF2% +my
=102 X0,27 + 56 X0,54 + 160 <0,18 + 27 X0,6 = 102,78 gam

Cau 7. (trich tir ¢ chuyén SP HN 2010)

1/ Hoa tan hoan toan hon hop X gém Fe va Zn béng mot lugng vira di dung dich H,SO4 10%, thu dugc
dung dich Y va 24,79 lit H, (dkc). Nong do cua ZnSO, trong dung dich Y 1a 11,6022%. Tinh khéi luong
ctia mdi kim loai trong hon hop X.

2/ Cho 5,53 gam mot mudi Hydrocarbonate A vao dung dich H,SO, lodng vira dii, sau khi phan tmg xay
ra hoan toan thu dugc 4,62 gam mudi sulfate trung hoa. Cho 15,8 gam A vao dung dich HNO; vura du, 10l
c6 can tir tir dung dich sau phan tmg thi thu duoc 37,6 gam mudi B. Xac dinh cong thirc phan tir cia mudi
B.

Huwéng din giai

AN

-
L 224
‘Fe: xmol .., |FeSO,

Zn: ymo Znso, 2
Ta c6: x +y =1 mol (1)
Fe + H,SO4— FeSO4+ H,T
X — X - X — x (mol)
Zn + H,SO,~ ZnSO,+ H,T
y =y -y —y (mol)
n(H>SO4) =x+y=1mol — m(H.SO4) =98 gam
C%(H2S04)= 10% — m(dd H,SO,)= 980 gam
— m(dd Y)=56x + 65y + 980 — 2x1= 56x+65y+ 978
C%(ZnS0O.)= 161y/(56x+65y+978) = 11,6/100 (2)
x =0,25

Tu (1) va (2) suy ra: ¥y =075
m(Fe) = 56x0,25 = 14 gam
m(Zn) = 65x0,75 = 48,75 gam
2. Goi cong thirc ctia mubdi A: R(HCO3), .
2R(HCO3)n + HHQSO4—> Rz(SO4)n + ZHCOQ + 21’1H20
Ca 2 mol - 1 mol 1am khéi lvong giam: 26n gam
Vay 0,07/nmol « 5,53 -4,62=0,91 gam

=1(mol)

M(R(HCO3)n)=5,53:(0,07/n)= 79n = R + 61n suy ra: R=18n

n 1 2 3
R 18 36 54
KL NH4 Khong thod man Khong thod man

mudi A la: NH;HCO;
NHHCO; + HNOs— NHNO; + H,O + CO-T
0,2 mol - 0,2 mol
m(NH,NO;) = 80 x 0,2 = 16 gam — mudi B 1a mubi ngdm nudc.
m(H,0) =37,6 — 16 = 21,6 gam — n(H,0) =21,6/18= 1,2 mol
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— n(H,O0) : n((NHsNO3)=1,2:0,2=6:1
Cong thtc cua B: NH4sNOs.6H,O

Cau 8. (trich tir ¢ chuyén SP HN 2014)

Hoa tan hoan toan 1,62 gam Al trong 20 gam dung dich H,SO4 98%, dun néng thu dugc dung dich A va
V lit khi SO, (duy nhat). Mit khéc, cho 7,35 gam hai kim loai kiém thudc hai chu ky lién tiép vao 500 ml
dung dich HCI thu dugc dung dich B va 3,09875 lit H, (dkc). Khi tron dung dich A vao dung dich B thi
tao thanh 1,56 gam két taa.

(a) Xac dinh tén hai kim loai kiém.

(b) Tinh ndng d6 mol/lit ciia dung dich HCI d3 dung.

(c) Lay m gam SO, (trong sd V lit trén) dem hép thu hoan toan vao 14 gam dung dich NaOH 10% thi thu
duoc dung dich Z. C6 can can than dung dich Z thu dugc 2,09 gam chét ran. Tinh m?

Huéng din giai
a) Goi 2 kim loai kiém 1a R.
2R +2HCl — 2RClI+H, (1)
2R +2H,0 — 2ROH + H, (2)

-
np =2.ny =2. 2,8 =0,25 (mol)= My =

Theo (1,2): © 224

7,
0,2

Lad
Ln

=29.4

n

(g/mol)= 2 kim loai kiém 1a Na, K.

b) 2A1+6H;S0, — — AL(SO4): + 3S0; + 6 H,0. (3)
0,06 0,18 0,03 0,09

Biso, =02 0.18=0,02 (o0

+ khi tron dung dich A vo61 dung dich B xdy ra cac phan tng sau:
H,SO4 + 2ROH — R,SO, + 2H,O 4)

AL(SO4); + 6ROH — 2A1(OH); + 3R,SO4  (5)

AI(OH); + ROH — RAIO; + 2H,O0. (6)

L56 .
NayoH), :_S =0,02 (mol)< 0,00

Vi 7 (mol) = Phai xét 2 truong hop:

+ TH: Chi xdy ra phan tmg (4,5): "Ron =2.0,02+3.0,02=0.1 )
0,15
I _ Cyy (HCI) === =0,3M
= Ny =Ngpy =0,25- 0,1=0,15 = bml
HCl R(I) ¥ 4 ! (mol) D._ 3

=7.0.02 ) - P =(). 24
+ TH,: Xéy ra phan tmg (4,5,6): "RoH =2.0,02+0.0,03+(2.0,03- 0,02) =0,24 |\
0,01
C,,(HCl) =——/— =0,02M

= Nye =Ng(;, =0,25- 0,24 =0,01 = bml

HCl R{l) ’ ! ! (mol) 0,5
c) khdi luong NaOH = 14-10/100 =1,4 gam — mol NaOH = 1,4/40 = 0,035 mol.
m =14.10% =14 (g) = nyyon :E =0,035

40 (mol)
C6 thé xay ra cac phan tng sau:
SO, + NaOH — NaHSO; (1)
SOz +2NaOH — Na2803 + HZO (2)
0,035

’ , 126 =2,205 (g) < -0.035.104 =3.64 A :
NéuNaOH hét thi 2 Mn =000 0% (g): Didu ndy tréi voi gid thiét my, =

2,09 (g) = NaOH du, chi xay ra phan ung (2)
SO, +2NaOH — Na,SOs; + H,O ( 20i b 1 s6 mol NaOH phan tng)
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b 2b b

120b +40.(0,035- 2b) =2,09 = b =0,015 (mol) = mgy =0,015.64 =0,96 (g)
mrén: r |

Cau 9. (trich tir ¢ chuyén SP HN 2018)

1/ Nung néng hdn hop gdm BaCO:s, Cu, FeO (trong diéu kién khong c6 khong khi), sau mot thoi gian thu
duoc chit ran A va khi B. Hép thu khi B vao dung dich KOH, thu dugc dung dich C, biét réng dung dich
C tac dung dugc véi cac dung dich CaCl, va NaOH. Cho A vao nudc du, thu duge dung dich D va chét
ran E. Cho E tac dung véi dung dich HCI du, thu duge khi B, dung dich F va chit rin G. Néu cho A vao
dung dich H,SO, dac, du, dun nong thi thu dugc hén hop khi H, dung dich I va két tua K. Xac dinh cac
chét chura trong A,B,C,D,E,F,G,H, [, K va viét cac phuong trinh phan tng.

2/ Tir hdn hop gébm CuCOs, MgCOs, ALO; va BaCOs hiy diéu ché timg kim loai riéng biét véi diéu kién
khong 1am thay d6i khéi lugng cua timg kim loai trong hén hop.

Huwéng din gii

1/. Chét chira trong:
-A: gém céc chét rin BaO, Cu, FeO, BaCO; du
- B: gém chét khi CO,
- C: dung dich gébm 2 mudi KHCO; va K,CO;
- D: dung dich Ba(OH),
- E: gé)m chét ran BaCO;, Cu, FeO
- F: dung dich gém BaCl,, FeCl,, HC1 du
- G: chat rin Cu
- H: gom chét khi CO, va SO,
- I: gdm dung dich CuSOs, Fex(SO,); va H,SO, du
- K: gém két tiia BaSO,
Céc phwong trinh phin \rng cu thé:

- Nung néng hdn hgp BaCO;, Cu, FeO khong c6 khong khi: BaCO, —— BaD+CO,

— rin A: BaO, Cu, FeO, BaCO; du
— khi B: CO,
- Hép thu khi B vao dung dich KOH, thu dugc dung dich C, biét réng dung dich C tac dung dugc vdi céc
dung dich CaCl, va NaOH. C phai gém 2 mudi axit va mudi trung hoa KHCO; va K,CO;
CO, + 2KOH — K,CO; + H,O
CO, + KOH — KHCO;
K,CO; + CaCl, — CaCO; + 2KCl
2KHCO; + 2NaOH — K,CO; + Na,CO; + H,O
- Cho A vio nuée du, thu duoc dung dich D va chat ran E: BaO + H,0 — Ba(OH),
— dung dich D: Ba(OH),
— riin E: Cu, FeO, BaCO;
- Cho E tac dung véi dung dich HCI du, thu dwoc khi B, dung dich F va chét ran G.
BaCO; + 2HClI — BaCl, + CO, + H,O
FeO + 2HCI — FeCl, + H,O
— dung dich F: BaCl,, FeCl,, HCI duw
— rin G: Cu
— khi B: CO;
- Néu cho A vao dd H,SO; dic, du, dun néng thi thu dugc hon hop khi H, dung dich I va két tha K
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BaO + H,SO, — BaSO,+ H,O
Cu + 2H,SO, — CuSO4 + SO, + 2H,0
2FeO + 4H,SO; — Fey(SO4); + SO, + 4H,0
BaCO; + H,SO, — BaSO, + CO, + H,O
— dung dich I: CuSO4, Fe;(SO4); va HSO, du
— két tia K: BaSO,
— khi H: CO; va SO,

2/ Tt hén hop gébm CuCOs, MgCOs, ALO; va BaCO; diéu ché timg kim loai riéng biét
CuCO,

MgCO, von CuCO;

BaCO, ddNaAlo, MgCO,
ALO, thu duogc dung dich ddNaOH va hdn hop rin BaCo,
- X1r Iy phan dung dich thu duogc kim loai Al.

‘ddNaAlo, - ipne

" —="i5 A(OH), —'— ALO, —F— Al

| ddNaOH ' o

- Xtr Iy hdn hop ran thu duge 3 kim loai riéng Ba, Cu, Mg.
[ ne  [ddBaCl,

, f /ddBaf_DH}ﬁ — o, { P ==, Ba

CuCO, CuO ) 'ddHCI

MgCO, —'"— {MgO — { , Cu

' CuO0 _, /Cu . .

BaCO, BaO { - = — ="—{ |ddMgCl, ,

' ' ' \ MgO ¢ MgO { T - Mg
' ddHCI o

| \

Cau 10. (trich tir dé chuyén SO HN 2007)

1/ Hai miéng kim loai Al va Mg c6 thé tich bang nhau dem hoa tan hét trong dung dich H,SO, lodng du
thdy thé tich khi thoat ra do Al phan tmg 16n gip doi thé tich khi thoat ra do Mg phan tmg. Tim khoi
luong riéng ciia Mg biét khoi luong riéng ciia Al 1a 2,7 g/em’.

2/ Tron 13,5 gam bot Al voi 34,8 gam bot iron oxide r0i thuc hién phan Ung trong diéu kién khong cé
khong khi. Sau phan tng thu duoc hdn hgp AlLO;, Fe va Al du. Cho toan bo hon hop nay tan hoan toan
trong dung dich H,SO, loding thay thoat ra 14,874 lit khi H, (dkc). Xac dinh cong thirc cua iron oxide.

Huwéng din giai
1/.Thi nghiém 1
- S6 mol H, do Al phan ting thoét ra 12 a mol thi sé mol do Mg phan tng thoat ra 1a 0,5a mol.
2 Alw + 3H2SOy sy — Al(SO4)s3 @ay  + 3Ha o
2a
— mol
3 a mol

IMgr + HoSO4 @y — MgSO4 w9y +  1Hz

a a
—mol —mol
2 2
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_ My _ 2 — mHg _ d
WTZ T O WTm T2
Ta co
m"!"II24 220 mﬁ" =§p mM =%mﬁ.l
2m, 3 m, 2 =3

_ 3 _ 3
D, =279/ an’ b DM; =1 8gam/ cm
(Céch 2: Ty chon lugng chit: Xét 1 cm3 tinh thé kim loai mdi chat ).

2/.Thi nghiém?2
- S6 mol:

Al 2?'
1344
NaOH ﬂ =0,6 mol

3 Fe,0, +2yAl — — yALO; + 3xFe
3amol 2yamo yamol 3xamoal

'n, =(0.5- a.y)mol]
n,. =(3.x.a)mol
'nALO, =(y.a)mol l

= Hdn hop sau phan tng gdm:
op P &8 Cho phan ung véi dd H2SO4 loang

1A1203(r) + 3H2$O4 (ddy — Alz(SO4)3 (dd) + 3H2 O o

2A1(r) + 3HQSO4 (day — Alz(SO4)3 (dd) + 3H2 (&)

3.(05- ya)
(0,5- y.a) mol — 5 mol
lFe(r) + HZSO4 (ddy — FCSO4 (dd) + le ()
(3.x.a) mal (3.x.a) maol
11\/Ig(r) + H2SO4 ddy — MgSO4 (dd) + le &)
a a
—mol —mol
2
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3(05- 2ya) _

2 a6

n, = 3. x.a+

Ta co

m_, =3.3xa+163ya=348P —= —=—
o) y

Vay cong thure oxit 1a Fe304

Cau 11. (trich tir dé chuyén SO HN 2009)

1/ M6t hon hop X gom 2 kim loai A, B (c6 hoa tri I trong hop chat).

(a) Néu cho X tac dung vé6i dung dich HCI vira du rdi ¢6 can thu dugc a gam hdn hgp mudi khan, néu lay
cung lugng X nhu trén cho tac dung vé6i dung dich H,SO, lodng vira du, rdi cd can thi thu duoc b gam
mubi khan. Lap biéu thtc tinh tong s6 mol ctia X theo a, b.

(b) Cho biét A 1a Mg; B 1a Zn; b = 1,225a. Tinh thanh phan phan trim khdi luong ciia hai kim loai trong
X.

Hwéng din giai
a/
X +2HCI — XCl; + H»1
a (gam)
X + HzSO4 had XSO4 + HzT
b (gam)
Ap dung phuong phap ting giam khéi lugng:

Z” 3 Am _ b—a _h—a
TTAM  96-71 25
b/ Gia sir a=1gam thi b=1,225 gam
Z”n :M:ﬂ,ﬂﬂ‘?mﬂf

Ta c6 hé phuong trinh:
x+y=0,009 L =5,46.10"
a=My ey F My I y=354.10"
vom, = 2301028 _ 369850, e,
M5 46.10724+3,54.107 65 Yam, =63,715%

Céu 12. (trich tir @ chuyén SO HN 2007)

Mot hdn hop X gém Al va kim loai M (cé héa tri II trong hop chét) tan hoan toan trong H,SO, dic, nong
tao ra dung dich Y va khi SO, toan bd luong khi nay duoc hap thu hét vao dung dich NaOH du tao ra
75,6 gam mudi. Khi thém vao X mét lugng kim loai M bang 2 1an luong kim loai M ¢6 trong X (gii
nguyén luong Al) thi khdi lugng mubi thu dugc sau cac phan tng cta kim loai v6i H,SO, ting 72 gam.
Néu giit nguyén lugng M, giam mét ntra lugng Al ¢ trong X thi thé tich khi thu dugc sau cic phan tng
ctia kim loai véi H,SO, 1a 11,1555 lit (dkc). Viét phuong trinh héa hoc cua cac phan Gng xay ra va xac
dinh kim loai M.

Hudéng dan giai
Goi s6 mol Al 14 a mol, s6 mol M 13 b mol.

2A1+ 6H;80; — = AL(SO4); + 380, + 6H,0
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a mol - 3a/2 mol
M+2H,S0 — = MSO, + SO, + 2H,0
b mol —>b mol
Ny.s0, =0.6 mol.
SOz + 2NaOH — NaQSO + Hzo
0,6 mol <--------- 0,6mol
n., =045nol.
0, =0 Ta c6 hé phuong trinh sau:
a +b=10,6
2
126.M ,, =72 a=0,2
b=0,3
a3
53 T0=0.45 M, =120 M, =24

Kim loai M can tim 1a Magie (Mg)

Céu 13. (trich tir dé chuyén SO HN 2011)

1/ Hoa tan hoan toan 15 gam hdn hop E gdm Al va Cu trong 90 ml dung dich H,SO, dic, dun néng, tao
thanh khi SO, (duy nhit) va 150 gam dung dich G. Trong dung dich G, s6 mol H,SO, du bang 40% sb
mol ban dau.

(a) Viét cac phuong trinh hoa hoc va tinh thanh phan phan trim vé khéi luong cac chat trong E. Biét khbi
luong riéng ctia dung dich H,SO, ban dau 14 1,82 g/ml.

(b) Tinh ndng do phan trim cua H,SO, trong dung dich G.

2/ Thanh phan phan tram vé khdi luong ciia nguyén té kim loai M trong hdn hgp MCl, va MSO, la
21,1%.

(a) Tinh thanh phan phan trim vé khi lugng ciia nguyén t6 clo trong hdn hop trén.

(b) Lay 9,1 gam hdn hop trén cho tac dung hét voi dung dich NaOH. Viét phuong trinh hoa hoc va tinh s6
gam M(OH), thu dugc.

Huwéng din gidi
1/
(a) Khéi luong dung dich H,SO, ban dau: 90.1,82 = 163,8 gam

My ieaiphansen = Tkimiosi T Mhdn_s0, ban e ™ Mso, o 150 =15+163,8- My, = %3:2&'3 gam
_268

=n — — =0,45 ol
B4

Ta co:

EDE'
2Al +6H.SO, — — Al (SO,),+350, T +6H.0
xmol— 3x — 0,5 — 15 mol
Cu+2H,50, — — CuS0,+5S0, T +2H,0
y— 2y - y mol
_ [ 27x + 64y =15_ 'x =0,2 nol
15x+y=045 |y =015mol

= %m,, =2 iﬂ-lm% =36% - om_ =100%- 36% =64%

=3x+2y=3.02 +20,15=09 mal

n o , \
(b) Theo 2 phan mg; =27« chiém 60% lugng axit ban dau
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n =20 5,.9=0,6 mol
60

H,50, &

= 86 mol H,SO, con du trong dung dich G la:
_0,6.98

.100% =39, 2%

(4]
= C "E:'.dHESJ::u;

2/
(a) Chon luong chat: Khéi luong hdn hop 1 100 gam
bit s6 mol MClL, : a mol; MSO,: b mol
211
= m,=(a+b).M :]JZ]EJ.ﬁ =211(1)
= Khéi lugng cua Cl, S va O trong hdn hop la: 71a+9%0=100- 211=789 (2)
Tt 2) ta co: 71ath) <71a +96b <%(atb) = T1(ath) <789 <%(ath)
= 0,821875 <(a+h) <1,11127

2L1 <M < 2L1
111127 0,821875 = 18 9<M <25,67

Thay khoang gié tri cua (a + b) vao (1) ta co:
Vay M la Mg (24)
242 +24b =211 _ [a=0,22 ol

Ta ¢6 hé phuong trinh: 7la+%b =789 |b=066mol

02271
a =
(b) Trong 100 gam hdn hop c6 MgCl, : 0,22 mol; MgSO,: 0,66 mol
Vay trong 9,1 gam hon hop co6: MgCl, : 0,02 mol; MgSO,: 0,06 mol
Khi cho dung dich NaOH du vao dung dich hdn hop trén:
MgCl, +2NaOH — — Mg(OH), | +2NaCl

= %m

100% =15,62%

0,02 — 0,02 mol

MgSO, +2NaOH — — Mg(OH), L +Na,S0,
0,06 — 0,06 mol

=m =0,08.58=4,64 gam

MgiOH,

Cau 14. (trich tir dé chuyén SO HN 2015)

1/ Cho 3,82 gam hdn hop X gém Al, Fe, Cu vao cdc dung 850 ml dung dich CuSO, 0,1 M. Sau phan tng
thu duoc dung dich Y va chit rin Z. Loc chét rin Z nung ndng trong oxygen du, & nhiét do cao, phan tng
xong thu duoc 6,8 gam chit ran. Pem ' lugng dung dich Y tac dung v6i dung dich NaOH du, loc rira két
tha roi dem nung ngoai khong khi dén khéi lugng khong doi thu duge 2.2 gam chét ran. Viét cac phuong
trinh hoa hoc xay ra va tinh khéi luong mdi kim loai trong hdn hop X. Biét cac phan tng hoa hoc déu xay
ra hoan toan.

2/ Khi cho m gam hdn hop A gdm MgCOs;, Mg, FeCOs, CuCO:; tac dung hét véi dung dich HCI du thu
duoc 4,8 gam hdn hop khi B chiém thé tich 6,72 lit (dktc). Néu c6 can dung dich sau phan tng thi thu
duoc 40,9 gam mubi khan.

(a) Tim gia tri cia m.

(b) Thém oxi vao hdn hop khi B néi trén dén khi s6 mol khi ting gip d6i, sau d6 ning nhiét do dé thuc
hién phan rng hoan toan, dua nhiét do vé 25 °C, con lai hdn hop khi C. Tinh khdi luong ciia 1 mol hon
hop C.
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(c) Ly mot lugng hdn hop A dem nung ngoai khong khi sau phan tmg thu dugc hdn hop chat rin D gém
FeO, Fe;04, Fe,0;, MgO, CuO. Néu dem toan bd chét rin D tac dung v6i dung dich H,SO, dac, nong du
thi thu duoc 0,37185 lit khi SO, duy nhat (dkc). Mit khac, néu dem toan bd chét ran D tac dung véi khi
CO du, nung néng, sau phan tmg thu dwoc chét rin E va hdn hop khi F. Dan toan bo hdn hop F vao dung
dich Ca(OH), du, thu dugc 7 gam chét két tia. Khi hoa tan hoan toan E trong dung dich H,SO, dic, nong
du, thu duoc V lit khi SO, duy nhat (dkc). Tinh gié tri caa V.

Hwéng din giai:

1/"CII(ND:\}: =0,085mol

*Néu ¢6 Fe con du — Cu(NO;), hét —

6,8 =m_,

fai e Ty T . = ]

Moy T Mo, = 0,085.80 + Moo Mre0, ™ Meepo,

Cu(NO;),

— V6 1y —Fe phan tng hét, con du.

Pu:
2Al+ 3Cu(NO; ), ¥3® 2A1(NO,), + 3Cul1)
Fe + Cu(NO,), %38 Fe(NO,), +Cu(2)

., ] _i.
Chit rén Z 1a Cu: 201+ - 2€u0(3)

#Viy dung dich Y gbm AI(NO); Fe(NO,), Cu(NO,),
AI(NO,), +3NaOH — — AI(OH), + 3NaNO, (4)
Fe(NO,), +2NaOH — — Fe(OH), +2NaNO, (5)
Cu(NO, ), + 2NaOH — — Cu(OH), +2NaNO, (6)

AI(OH), + NaOH_, — — NaAIlO, +H,0(7)

con du, tac dung voi dd NaOH — Pu:

*Chét ran nung trong khong khi ¢ Fe(OH), ; Cu(OH),

2Fe(OH), + _I}—D: —'— Fe,0, +2H,0(8)
Cu(OH), —'"— CuO +H,0(9)

*Goi s6 mol Al Fe;Cu lan luotla x; y; zva s6 mol Cu(NO,), duld
\ ) . g
. Theo dé co: 21X +30y +064z =3,82(a)

Theo phin tmg (1),(2),(6) — b % +¥ +1=0,085(b)

X, =L5x+y+z _68 _08 =0,085(C)

L
Theo phan tng (1),(2),(3) — CuO 80

m, , +m., =2,2x2= 160.2 +1.80 =4,4(d)
o, *m, =

Theo phan ung (2),(5),(6),(8),(9) co:
= v = = 25t = 2

Tt (),(b),(c),(d) _,x=0,02y =0,03:z =0,025:1 =0,025.

m, =0,02.27 =0,54gam: m__ =0,03.56 =1, 68gam:m_ =0,025.64 =1, 6gam.

2/
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MgCO, +2HC] — — MgCl, +CO, +H,O
Mg+2HCl — — MgCl, +H,

FeCO, +2HC] — — FeClL, +CO, +H,O
CuCO, +2HCl — — CuClL, +CO, +H., O
(44n,, +2n, =48 [n, =0,

=0,2

==
n. +n, =03 n

oo, H, H,

*
Ny =20, +2n, =2(n., +n, )=2.0,3=0,0mol

*

a)
b) Khi B gdm 0,1 mol CO, va 0,2 mol H,, thém O, dén khi s6 mol tiang gap d6i —
2H,+0, —'— 2H,0
bii: 0,2 0,3
po: 0,2 0.1 0,1
PU" spo: 0 02 0.1

m =40,9- m_ +m_, =40,9- 0,0.35,5+0,1.00 =25, 6gam

o0y

N =0, 3mol

Hdn hop khi C sau khi dua vé 25" gdém O, du 0,2 mol va CO, 0,1 mol —
n. =0,3mol ~m_ =0,2.32 +0,1.44 =10, 8gam.

= n. =lmol ~m_ :ID,S.% =36gam.

c/
) ‘MgO
MgCO, e
&
M
e +0, — — {Fe,0, +CO,
FeCO, : c -D :
u
RINiIE
s
(n]

‘MgO+H.,S0, — — MgSO, +H,0

2Fe0 +4H,S0, — — Fe, (S0, ), +S0, +4H,0 (1)

12Fe,0, +10H SO, — — 3Fe,(SO,), +SO, +10H,0 (2)

CuO+H SO, — — CuSO, +H,0

Fe,0, +3H,SO, — — Fe,(S0,), +3H.0
0 0 jﬁ] kiR

00 o 0rohoan 1o0o000¢0aoo
‘MgO

FeO ‘MgO

{Fe,0,+CO —'— {Fe +CO,

CuO quj

| Fe,0, E
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*HOon hop khi sau phan tmg gom CO du va CO.,.

CO+ CalOH), — %
CO, +Ca(OH), _ — — CaCO,+H,0

HL._“.I;_ :i :D,D? :HL.I;_ :”“ o
100 2
Baiiotoaone:2n_ =2n,  +0,015.2 =2.0,07 +2.0,015 =0,17mol
= n,, =0,085mol =V, =2,10715lit.
:;
n, _037185 4 615mol
e 24,79 )

Cau 15. (trich tir dé chuyén SO HN 2011)
1/ Mot nguyén tir ciia nguyén té X c6 dién tich hat nhan bang +41,652.107"° C va c6 30 hat khéng mang
dién; mot nguyén tr cia nguyén t0 Y c6 khdi luong bang 1,79334.10 2 gam. Biét dién tich ctia mdi

q =-1602.10°C

electron la .
(a) Xac dinh tén cac nguyén t6 X, Y.

(b) Hoan thanh so dd phan tng d6i voi X, Y nhu sau: X-— X80, -—= XCl, - = M-—Y

2/ Hoa tan hoan toan mot lugng Mg bang dung dich H,SO, 20% (lodng). Sau phan tng thu duoc dung
dich X, trong dung dich X néng dd cua H,SO4 12 9,78%. Thém vao dung dich X mdt lugng bot Zn khuéy
déu cho phan ung xay ra hoan toan, thu duoc dung dich Y, trong dung dich Y ndng d¢ ciia H,SO, 1a
1,8624%. Gia thiét H, khong tan trong nuéc va nude khong bay hoi trong qua trinh thi nghiém. Tinh ndng
d6 phan tram cia m&i mudi cé trong dung dich Y.

Huéng din giai
l.a:
- 41,652.10 "
- 1,602 =X la Fe

- 1,7933410% _ 08
|
1,6605.10°* = YliAg
b. Hoan thanh so db phan tng:

—_—

Fe + HzSO4 FCSO4 + Hz.

—_—

FeSO4 + BaC12 BaSO4 + FeClz

—_—

FeCl, + 2AgNO; Fe(NO;),+ 2AgCl

—_—

FG(NO3)2 + AgNO3 FC(NO3)3 + Ag
2. Cho s6 mol Mg=1

Tacod PTPUMg + HZSO4 MgSO4 + Hz.

1 1 1 1(mol)
Goi s6 mol H,SO,du trong dung dich X 1a x(mol)
Ta ¢6 M :m.u; + my, H.50, _mH:

98(x +1)
= 244+ — 100 — 2 =490x +512
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C% H,SO4du trong X=9,78 %

08;
9.78 = — X 100

Tacod: 409x +52 =x=1
Goi s6 mol Zn 14 y(mol)

—_—

Taco PTPU:  Zn+ H,SO4 ZnSO,4 + H,.
1 1 1 1(mol)
, y y y y(mol)
Vay so6 mol H,SO4du trong dung dich Y 14 1-y(mol)
m,,..

dd Y

= mz + ITI::\; - ITIH
o Fomy © = 65y +490.1+512-2y = 63y + 1002

C% H,SO.du trong Y = 1,8624%
Lac2dze = 2U-Y) y =08
Ta 6 - 63y +1002
Dung dich Y ¢6 2 mubi MgSO, va ZnSO,
120
47 53.0,8+1002

_161.0,8
4~ §3.0,8+1002°

C%MgSO 100 =11,4%

C%ZnS0O 100 = 12,24%

Céu 16. (trich tir dé.... (HSG TP. Pa Néing niam 2016-2017)

a) Trong cong nghiép, H,SO, dugc san xuat theo so do:

Fes, — 9 S0, — —% — S0, — ™2™, 1 50 nSO, — £ H, 50,

2 WOt p
Viét phuong trinh hoa hoc ctia cac phan tng theo so dd trén.

b) Cho mét hdn hop X gébm SO, va O, theo ty 16 mol 1:1 di qua V,0s nung néng xic tac, thu duoc hdn
hop Y ¢6 khéi lwong 19,2 gam. Hoa tan hdn hop Y trong nude sau d6 thém Ba(NOs), du thu duogc két tua
¢6 khéi lwong 37,28 gam. Tinh hiéu suat phan tng giita SO, va O..

¢) Trong phong thi nghiém c6 dung dich H,SO, 10M, nudc cit va cac dung cu can thiét. Trinh bay cach
pha ché dé c6 100ml dung dich H,SO, 1M.

d) Néu tac dung cta phan 1an superphosphate kép ddi véi cay trong va tinh ham luong P,Os trong mot
loai phan superphosphate kép ¢ chira 80% Ca(H,PO,),, biét tap chat trong phan khong co P.

Hudéng dan giai
Cau 17. (trich tir d&(Pé TS 10 chuyén Binh Dwong nim hoc 2018-2019)
Hay néu céch pha loang dung dich H>SO4 ddm déc. Gidi thich rd rang y nghia cua ting thao tac khi thuc
hién thi nghi¢ém nay
Huwéng din gidi
Cau 18. (trich tir (Pé thi HSG Tinh Nam Dinh nim hoc 2016-2017)

Sulfuric acid 1 mot trong nhimg héa chat c6 nhiéu ing dung quan trong ddi voi nén kinh té nhu san
Xuét phan bon, phém nhudm, ché bién dau mo, luyén kim.... Hang nam, thé gidi san Xuét gén 200 triéu tn
sulfuric acid. O Viét Nam, sulfuric acid dugc san xuét tai nha may supephotphat Lam Thao tir quing pirit

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 46



Tén Gido Vién Soan: Lé Thi Dung
(FeS,) bang phuong phép ti€p xtc. Hay trinh bay cic cong doan san xuat d6 va viét phuong trinh phan
ung xay ra.

Hudéng dan giai
Cau 19. Trong cong nghiép, khi SO, dugc ding dé san xuat sulfuric acid, chat tay trang, chdng nAm méc
cho Iuong thyc...; nhung trong khong khi ¢6 chira nhiéu khi SO, s& giy hai cho strc khoe con ngudi (giy
viém phoi, mit, da...). Theo qui chuan ciia B6 Tai Nguyén va Méi Trudng quy dinh néu luong SO, vuot
qua 0,35mg/m’ thi coi nhu khong khi bi nhiém SO..
a/ Tién hanh phan tich 50 lit khong khi & mot thanh phé thu dugc 8.10° ml SO, (dktc) thi khong khi d6 c6
bi 6 nhiém SO, hay khong?
b/ Néu khong khi c6 chtra nhiéu khi SO, s& gy ra hién twong gi cho mdi trudng? Viét phwong trinh hoa
hoc ctia cac phan ung xay ra (néu co).

(HSG Tinh Tién Giang nim 2016-2017)
Huwéng din gidi
Céu 20. Ham luong cho phép ciia tap chit sulfur trong mot loai nhién liéu 1a 0,30% khéi luong. Nguoi ta
dbt chay hoan toan 100 gam nhién liéu nay va dan san pham chay (gia thiét chi c6 CO,, SO, va hoi nudc)
qua dung dich KMnO, 5,0.10°M trong H,SO, thi thay thé tich dung dich KMnO, di phan tng vira hét véi
luong san pham chdy trén 1a 625ml. Hay tinh todn xac dinh xem lugng nhién liéu d6 c6 dugc phép sir
dung khong?
(P TS 10 chuyén Binh Dwong nam hoc 2018-2019)
Huwéng din giii
Céu 21. Cho hdn hop X (gém Fe va FeCO:s) tac dung v6i H,SO, dic, nong du thu duge hdn hop khi gdbm
CO; va SO, v6i ti 1¢ s6 mol 1an lugt 1a 2017 : 2018. Viét phuong trinh hda hoc xdy ra va tinh thanh phéan
% vé khoi luong cac chat trong hdn hop X.
(Dé TS 10 chuyén Pik Lik nim hoc 2017-2018)
Huéng din giai
Cau 22. Dbt chay hoan toan 84 gam hdn hgp X gom FeS,va Cu,S bang lugng oxygen lay du ta dugc chat
ran A va 20,16 lit SO, (dktc), chuyén toan bd SO, thanh SO; rdi hap thu vao nude duoc dung dich B. Cho
toan bd A vao B khudy ki cho cac phan tmg xay ra hoan toan roi loc, rira phan khong tan thu duoc chat
ran C. Tinh s gam C.
(Pé thi HSG Tinh Long An nam hoc 2014-2015)
Huéng din giai
Cau 23. Khi nung hén hop FeS, va FeCO; trong khong khi, thu dugc mot iron oxide va khi By, B,. Ti ¢
khéi lugng phan tir ciia B, va B, 1a 11:16. Viét phwong trinh hoa hoc cta cac phan tmg xay ra va xac dinh
hai khi Bl, Bz.
Huéng din giai
Céu 24. D6t chay hoan toan 12 gam mot mudi sulfide kim loai M (hoa tri 1), thu dugc chét ran A va khi
B. Hoa tan hét A bang mot luong vira da dung dich H,SO, 24,5% thu dugc dung dich mubi c6 nong do
33,33%. Lam lanh dung dich mubi nay thay thach ra 15,625g tinh thé mudi ngdm nuéc X, phan dung dich
bdo hoa lic ndy c6 nong do 22,54%.
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1/ Xac dinh kim loai M va cong thirc héa hoc muoi tinh thé ngdm nude X.

2/ Viét cac phuong trinh phan tng xay ra khi:
a/ Dun nong khi B vi Mg trong binh kin thay thoat ra chat ran mau vang.

b/ Cho khi B di qua nuéc Bromine cho dén khi vira mat mau d6 nau ciia dung dich. Sau d6 thém
BaCl, vao thay két tia trang.

b/ Khi B 1a mot trong nhitng khi gay ra hién tuong mua acid. Hiy viét cic phuong trinh phan tmg
héa hoc dé lam sang to nhan dinh trén.
(Pé TS 10 chuyén Binh Dwong nim hoc 2018-2019)
Huwéng din gidi
Cau 25. Trong mot dung dich H,SO, (dung dich X) s nguyén tir oxi gap 1,5 1an s6 nguyén tr hidro.

a/ Tinh néng d6 phan trim cta dung dich X?

b/ Ly 1 phan dung dich X o trén rdi pha lodng bang nudc cat, thu dugc dung dich H,SO, ¢6 ndng
d6 9,8%. Dung dich méi nay hoa tan vira di 1 lugng mudi cacbonat cua kim loai R, sau phan tng thu
mudi sunfat c6 ndng do 11,54%. Xac dinh kim loai R va cong thirc mubi cacbonat?

¢/ Cho 18,4 gam hdn hop Y gdm Fe, Cu (ti 1é mol 1 : 2) tan hoan toan trong phan dung dich X con
lai & trén (c6 t°), thu duge V lit khi SO, duy nhét (dktc). Tim khoang gia tri ctia V?

Céu 26. Pem 39,6 gam Fe,O, tac dung véi H, dun néng, thu duoc chat rin B gdm Fe va Fe,O, du. Pem
chét rin B tac dung hét véi dung dich H,SO, dac nong du, thu dugc dung dich C c6 chtrta 110 gam mubi
Fe,(SO,); va a mol khi SO, (san pham khtr duy nhat) thoat ra. TAt ca phan tng xay ra hoan toan.

a) Xac dinh cong thuac hoa hoc Fe,O,?

b) Biéta=0,775, tinh khdi luong timg chét trong B?

Cau 27. Nung néng hdn hop X gdm C va CuO dén khi phan ting xay ra hoan toan thu duoc chit rin A.
Cho chét rin A phan tng vira da véi 0,5 lit dung dich HCI 0,4M, loc lay phan khong tan sau phan tg
cho tac dung v4i dung dich H>SO, dac nong du, thu dugc 1,344 lit khi SO, duy nhat (¢ dktc).
¢) Tinh khéi lugng ctia hdn hop X.
d) Hoa tan hoan toan hdn hop X & trén bang 44 ml dung dich H,SO, dic néng (vira du), thu V lit khi Z
& dktc. Tinh V va nong d6 mol ctia dung dich H,SO, da dung.
e) Hip thu toan bo V lit khi Z & trén vao 200 ml dung dich gdm NaOH 0,75M va KOH 0,25M thu
dugc dung dich T. Tinh khdi lugng chét ran khan thu duoc khi ¢6 can dung dich T ?
(HSG TP. Bién Hoa nam hoc 2014-2015)

Huwéng din gidi
Cau 28. Cho m gam hdn hop X gém Al, Fe va Cu vao 800 ml dung dich H,SO, 1,125M. Sau phan tng,
thu dugc dung dich A va chat khong tan B. Chat B khong tac dung véi dung dich HC1. Hoa tan hoan toan
B trong dung dich H,SO, ddc néng, du thu dugc 2,24 it khi SO, (dktc). Cho tir tir dung dich nuéc brom
vao dung dich A, khudy déu cho dén khi thdy dung dich nudc brom vira méi bat dau khong bi doi mau
nita thi ding lai thu duoc dung dich Y, khi d6 thay tiéu ton vira dting 100 gam dung dich nudc brom 16%.
Dung dich Y tac dung vira du v6i 800 ml dung dich NaOH 2,75M thu duoc két tua. Tach két tua, rira
sach, dem nung dén khéi luong khong ddi, thu duoc 16,0 gam chét rin. Tinh khdi lugng mdi kim loai

trong hon hop X.
(Pé thi HSG Tinh Pong Nai nim hoc 2015-2016)
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Hwéng dan giai

Cau 29. Nung 16,2 gam hdn hop A gdm céc oxide MgO, ALO; va MO trong mot 6ng sir roi cho ludng
khi H, di qua. O diéu kién thi nghiém H, chi khir MO véi hidu suat 80%. Luong hoi nudc tao ra chi duoc
hép thu 90% vao 15,3 gam dung dich H,SO4 90%, két qua thu dugc dung dich H,SO, 86,34%. Chét ran
con lai trong 6ng dugc hoa tan trong mot lugng vira du axit HCI, thu dugc dung dich B va con lai 2,56
gam chat ran kim loai M khong tan. L4y 1/10 dung dich B cho tic dung véi dung dich NaOH dur, loc 1ay
két tua nung ¢ nhiét do cao dén khoi lugng khong dbi thi thu duoc 0,28 gam oxit.

a/ Xac dinh kim loai M.

b/ Tinh % theo khéi lwong cac chit trong hdn hop A.

(HSG huyén Nhon Trach nam hoc 2015-2016)

Céu 30. Mot hdn hop A gom FeS,, FeS, CuS duogc hoa tan vira du trong mot dung dich ¢6 chtra 0,33 mol
H,SO, dic nong. Sau phan tng thu dugc 7,28 lit khi SO, (dktc) va dung dich B. Nhing mét thanh sat
ning 50 gam vao dung dich B, phan ting xong nhéc thanh sit ra dem can thdy khéi luong thanh sat lic
nay la 49,48 gam va con lai dung dich C.

1/ Xéc dinh khéi luong cac chat co trong A (biét rang toan bd luong dong dugc day ra bam hét 1én

thanh sat).

2/ Viét phuong trinh phan tng xay ra (néu c6) khi cho dung dich C 1an luot tac dung véi dung dich

NaOH; dung dich K,S, khi Cl..

(HSG huyén Cim My niam hoc 2012-2013)

Céu 31. Hon hop X gdm (Al va oxit Fe,O,). Nung m gam X trong diéu kién khong c6 khong khi, khi d6

xdy ra phan tng: Al + Fe,Oy, — — AlLLOs + Fe (phan tig chua duoc can bang). Sau phan tng thu dugc
hén hop chit rin Y. Chia Y thanh hai phan:

- Phan 1: cho tac dung v6i dung dich NaOH du, sau phan tng thu duogc 1,68 lit khi va 12,6 gam chét rén.

- Phan 2: cho tac dung véi dung dich H>SO, dac nong du, sau phan tng thu dugc 27,72 lit SO, va

dung dich Z ¢ chtra 263,25 gam mudi sunfat. Biét cic phan ng xay ra hoan toan, cac khi do & dktc.

1. Viét phuong trinh cic phan ng xay ra.

2. Tim m va cong thirc phan tir cua oxit Fe,O,

(Pé thi HSG Tinh Hii Dwong nim hoc 2011-2012)

Céu 32. Cho b gam hdn hop Mg, Fe ¢ dang bot tac dung v6i 300ml dung dich AgNOs 0,8 M, khudy ki dé
phan mg xay ra hoan toan thu duoc dung dich A, va chat rin A, c6 khdi lugng 13 29,28 gam gdm hai kim
loai. Loc hét chét rdn A, ra khoi dung dich A,.
a. Viét cac PTHH cua cac phan tng xay ra?
b. Hoa tan hoan toan chat ran A, trong dung dich H,SO, dic, dun néng. Hay tinh thé tich khi SO, & (dktc)
dugc giai phong ra. Thém vao A, luong du dung dich NaOH, loc rtra toan bo két tia mai tao thanh, roi
nung trong khong khi ¢ nhiét d6 cao dén khéi lwong khong doi, thu dugc 6,4 gam chit ran. Tinh phan
tram theo khdi lugng ctia mdi kim loai trong hdn hop Mg, Fe ban dau.

Hudéng Din
Pit s6 mol Mg va Fe trong m; g hdn hop lan lugt 1a x va y. Vi Mg 1a kim loai hoat dong hon Fe va Fe 1a
kim loai hoat dong hon Ag nén theo d& Cau sau khi cac phan (mg xay ra hoan toan thu dugc két tiia gdm
2 kim loai thi 2 kim loai d6 phéi la Ag va Fe du. Cac PTHH cua cac phdn img xay ra :
Mg + 2AgNO; — Mg(NOs), + 2Agl (H
X 2x X 2x
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Fe + 2AgNO; — Fe(NO;), + 2Agl ()
a 2a a 2a
Vi Fe du nén AgNO; phan tmg hét, Mg phan tmg hét dung dich chira Mg(NOs),, Fe(NO:), va két tiia gom
AgvaFe du
Mg(NO;),+2NaOH — Mg(OH),l + 2NaNOs; (3)
X X
FC(NO3)2 + 2NaOH — FG(OH)zl + 2NaNOs (4)
a a
tO
Mg(OH), — — MgO + H,O (5)
X X
tO
4Fe(OH), + O, — — 2Fe,05 +4H,0 (6)
a 0,5a
Hoa tan A, bang H,SO, dic :
0
2Fe + 6H,SO, — t—) FCQ(SO4)3 +3S0, + 6H,0 (7)
y-a 1,5(y-a)
0
2Ag + 2stO4 - t_> AgQSO4 + SOzT + 2H20 (8)
(2x+2a) (x+a)
'x+a=012
216x + 56y + 160a =29, 28

Theo cac PTHH trén va dé Cau, ta c6 hé phuong trinh : | 40x + 802 =6,4

Giai h¢ phuong trinh ta dugc : x =0,08 ; a= 0,04 ; y =0,1

Y
Dapsé: 02 =(0,15-0,02+0,08).22,4 = 4,709 (lit)
%Mg ~25,53 % ; %Fe ~74,47%.

Cau 33. Cho 7,8 gam hdn hop gom 2 kim loai 1a R hoéa trj II va nhom tac dung vé6i dung dich H,SO,
lodng, du. Khi phan tmg két thuc thu dugc dung dich 2 mudi va 8,96 lit khi (& dktc).
a/ Viét cac phuong trinh hoa hoc da xay ra.
b/ Tinh khéi luong mudi thu duoc sau thi nghiém va thé tich dung dich H,SO, 2M tbi thiéu can dung?
¢/ Xac dinh kim loai R. Biét rang trong hdn hop ban dau ti 16 sé mol R : Al la
1:2.
Huwéng Din

a. Cac PTHH: R+ H,SOs > RSO, + H; (1)

2A1+ 3H,SOs 2 AlL(SO4); + 3H, ()
b. Goi x 12 s6 mol ctia kim loai R da phan ing = s6 mol Al d4 phan tng 1a 2x.
- S6 mol khi hidro sinh ra: ny, = 8,96 : 22,4 =04 (mol)
- Khéi luong khi hidro sinh ra 1a: 0,4 .2=0,8 (g)
R+ H,SO; - RSOs + H, (1)

X X X x (Mol)
2A1 + 3H,SO, 9A12(SO4)3 + 3H, (2)
2x 3x X 3x (Mol)

- Theo PTHH (1) va (2) ta c6: nmzsos = nw2 = 0,4 (mol)
- Khéi luong axit H,SO, da phan ung: 0,4 . 98 =39,2 (g)
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- Khoi lugng hon hop 2 muodi thu duge 1a: 7,8 + 39,2 — 0,8 = 46,2 (g).
0,4
- Thé tich dung dich H,SO, di phan tng 13:Viamson = 2 = 0,2 (lit)
c. Tong s6 mol khi hidro thu duoc 1a: x +3x =0,4 2 x=0,1 (mol)  (+)
- Khéi lugng hdn hop 2 mudi: (R +96). x + 342.x = 46,2 <> Rx + 96x + 342x = 46,2
& Rx +438x=46,2 & x.(R+438)=46,2 (**)
=> Thé (*) vao (**) ta duoc R = 24. Vay R 1a kim loai Magie (Mg)

Céu 34. Chia mot lugng Fe,O, thanh ba phan bang nhau. Hoa tan hét phan 1 can vira du dung dich chira a
mol H,SO, (lodng). Hoa tan hét phan 2 cin vira da dung dich chtra b mol H,SO, (dic, néng, phan tng co
sinh SO, 1a san pham khir duy nhat). Biét s6 mol nguyén té Fe trong mdi phan bang (b — a) mol.

a. Xac dinh cong thuc cua Fe, Oy

b. Ly phan 3 tron v6i Fe(OH),, FeCOs, Fe;04 dé dugec m gam hdn hop X (trong dé khdi luong
Fe;O, bang 116/313 tong khéi luong hon hop). Dé hoa tan hét hdn hop X & trén can dung dich chia 0,13
mol H>SO, (dac, nong). Két thuc phan tmg dugc dung dich Y chira mot chét tan duy nhét va thoat ra hdn
hop khi Z gdm CO,, SO, trong d6 thé tich khi SO, 13 0,56 lit (do ¢ dktc). Tim m.

(Pé thi HSG phong GD TP Vinh, Nghé An nim hoc 2023-2024)

4

. 44,8 2.0
4.0d)

1. m, =m, = 3 =22.4 (gam)

+Phan I:
CO + MO > M + CO;
Rian C gdbm M va Mg: khi B gom CO» va CO dur

—> ng, Iy (1)
v

Phén2:

2FexOy + (6x —2y)H2SO44a5c — xFea(SO0s); + (3x-2y)SOz +
(6x — 2y)H0

2.bx

- 2
ire 6x—2y )
Tir1va2taco: 2= 2bx 52 _bia > 3(b-a)=b+a — b=2a
y 6x-2y ¥y

Thay vao (1): D ba=a > x =y — Cong thirc oxit sit la FeO
‘.I‘
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b. Hoa tan X vao H,SO4 déc, nong, du: 1,0
2Fe(OH); + 4H,SO4 ——— Fex(S0s); + SO + 6H:0
2FeCO3; + 4H;SOs ——— Fex(SO4)3 + SO» + 2C0O5; +

4H,O
2Fes0s + 10H2SOs —— 5 3Fex(S04)3) SO» + 10H-O
2FeO + 2H,SOs —— Fex(SO4)3 + SO + 4HO

0.56
= = F)
g, W 0.025 (mol)
. J13-0.02
Bao toan S: n,, . =w =0,035 (mol) = ng, .5 =0.07 (mol)

Nhan thay: nx = 2nso» = 0,05 mol ‘ ,
Goi a’, b’ lan lwot 1a s0 mol Fe:O4 va tong so mol (Fe(OH),, FeO,

FeCOs)
—a +b’=0,05
3a”+ b = 0,07
—a =0,01
Mg o = 0,01.232=2.32 (gam) — m, =2.32.flﬁ= 6,26 (gam)

Céu 35. (4,0 diém)
1. Cho 13,52 gam chét X tan hoan toan trong 100 gam nudc thu dugc dung dich Y. Trung hoa hét

dung dich Y céan vira du 200 gam dung dich NaOH 6,4%. Cho dung dich BaCl, du vao Y, két thuc phan

tg thiy tach ra 37,28 gam két tia trang khong tan trong axit HNOs. Coi qua trinh thi nghiém nudc bay

hoi khong dang ké. Xéc dinh cong thirc hoa hoc ciia X va tinh ndng d¢ phan trim cta dung dich Y.

3 1 1.5

4,0d) | - Y tham gia phan ung trung hoa vo1 NaOH nén Y la axit. Goi CT cua Y

. W g or . : . 200.6,4%
la HyA (nla hoatricua goc axit A). n,. . ="—"""=0.32 (mol
( ' 8 ) oo 100%.40 (mol)

PTHH: HhA + nNaOH — Na,A + nH»O

0,32/n
2HA + nBaCl, — BasA» = 2nHCI
0,32/n 0.16/n

m, = 0.16 (137Tn+24)=37.28 — A=48n
n

Gia tri phi hop: n=2; A =96 (gbc SO4)
Vay dung dich Y chira HySO4:  n, , =0.16 mol
- X c6 thé la SOs, H2SO4 hodc H2S04.nS03

23,52

- TH;: X 1a SOs: Ny, = %0 =0.169 (meol)

SO; + HO — H;S04
0,169 0,169 = 0,16 (loai)

_TH,: X 1A oS04 n, = 185352 ~0.14%0.16 (loai)

- TH;: X 1a H:S04.n5803
HSO4nH,O + nH: O —  (n+1)H2SO4
0.16(n+1)

1. = @[98 +80m)=13.52 — n=3 — X la H»S04.3503

|
0.16.98
r=13,52+100=113,52 C%,\ = :
my . . {gam) — (1) 113.52

100% =13.81%

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 52



Tén Gido Vién Soan: Lé Thi Dung N i
Cau 36. Hoa tan hoan toan 2,82 gam hon hop X gom C, S va P vao 35 gam dung dich H,SO4 98%, dun
noéng, thu duge 0,35 mol hdn hop Y gém hai khi c6 ti 1 mol 1a 1 : 6 va dung dich Z. Cho dung dich
Ba(OH), du vio Z, thu dwoc m gam két tiia. Viét cdc phuong trinh hoa hoc va tinh gi tri ciia m.

(Dé thi HSG tinh Qudng Tri nam hoc 2022-2023)

Goi nS = x mol, nP = y mol trong 2,82 gam hon hgp X
S

C +2H,SO4 (ddc) — — CO, +2S0, + 2H,0 (1)
5 t

S +2H,S0, (dac) — — 3S0, +2H,0 (2)

to
2P + 5H,SO, (ddc) — ' 2H;PO, + 550, + 5H,0 (3)
Hoén hop Y gdom: CO, va SO,
Nhan xét: Theo (1): nSO, >nCO, = nCO,:nSO,=1:6
3 | ® nCO,=nC=0,35/7=0,05mol va nSO, = 0,3 mol 1,5
5 colthed [32x+ 31y =2,82- 00512 'x =0,05
Theo (1,2,3) va Céu ra 0.05.2+3x+2,35y =03 [y=002

BT luu huynh: nS + nH,SO, (bd) = nSO, + nH,SO, (du)

= nH,SO4 (du) = (35.98)/(100.98) + 0,05 — 0,3 =0,1 mol

H,SO,4 + Ba(OH), — BaSO, + 2H,0 (4)

2H;PO, + 3Ba(OH), — Bas(PO,), + 6H,0 (5)

Ta c6: m = mBaSO, + mBas(POs), = 0,1.233 + 0,01.601 = 29,31 gam

1) Cho so dd san xuat axit sunfuric nhu sau:
FeS, — — SO, —*="= 80, —"F"= H,S0,
a) Viét cac phuong trinh hoa hoc xay ra theo so d6 san xudt axit sunfuric trén.
b) Tinh khoi1 lugng dung dich H.SO4 98% diéu ché duogc tir quang pirit sat co chura 120 kg FeS,.
(Dé thi HSG tinh Dong Thap nam hoc 2022-2023)
1)
4FeSy + 1102 —— 2Fe203 +8S0;

280, + 0, =228 s 550,

SO; + H O — > H,S0O4
_ 120x1000

nFeSJ 120 =1000mol
. 5
my o = 1000 98100_2.ﬂ.8—=136000gam
G 98 100 100
Cau 37.

1. X 12 mudi axit ¢ tén goi 1a baking soda. Y 1a thanh phﬁn chinh ciia mudi an. Z 13 mot axit manh,
khong bay hoi, 1a mot trong nhing chit v6 co duge san xuit nhiéu nhat hién nay. X tic dung vé6i dung
dich Z tao khi T. Tinh thé Y tac dung voi dung dich Z ddm diac dun nong thu dugc khi R va hon hop 2
mudi Q va P (Mg < Mp).

Xéac dinh X, Y, Z, T, R, Q, P va viét cac phuong trinh hod hoc xay ra.
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2. Tron CuO véi mot oxit kim loai hoéa tri IT khong doi theo ti 1€ mol twong tng 1:2 thu dugc hon hop X.
Cho ludng khi CO (du) di qua 9,6 gam X nung néng thu dwgc hdn hgp Y. Cho Y tan hét trong dung dich
H,SO, dic, nong thu dugc 1,344 lit khi SO, (dktc) 1a san pham khir duy nhit. Biét cac phan ung xay ra
hoan toan, xac dinh oxit kim loai trén.

(Pé thi HSG tinh Pa Néing nim hoc 2022-2023)

Y | Piém Noi dung
3.1 | 2,0 |X:NaHCO;

Y: NaCl

Z: H,SO,

T:CO, R:HCI

Q: NaHSO,; P: Na,SO,
2NaHCO; + H,SO, — Na2S04 + 2C0O2 + 2H20

.“D

NaCl + H2SO4 — ~ 7 NaHSO4 + HCI

?.D

ONaCl + H2S04 ~ 7 Na2SO04 + 2HCI

3.2 | 2,0 | THI1: RO tac dung dugc voi CO
CuO + CO — Cu+CO2

a a
RO +CO —-R +CO2
2a 2a

Cu + 2H2S04 —CuS0O4 + SO2 + 2H20
R +2H2S504 —RS04 + SO2 + 2H20

3a=0,06 =>a=0,02

0,02.80 + 0,04(Mg + 16) =9,6

=> My = 184 (loai)

TH2 RO khoéng tac dung dugc véi CO
CuO +CO — Cu + CO2

a a

Cu + 2H2S0O4 —CuS04 + SO2 + 2H20

RO + H2SO4 —RS0O4 + H20

a=0,06

0,06.80 + 0,12(Mr + 16) = 9.6
Mg = 24 (nhan)

Vay R 1a Mg=> oxit MgO

Cau 38.
Lay 22,32 gam hdn hop A gdm M, MO, MCO; (M 1 kim loai) tac dung hoan toan véi 161,7 gam dung
dich H,SO4 80% déc, nong, du thu dugc dung dich B va 0,33 mol hdn hop khi D gém CO; va SOa,.
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- Hap thy hoan toan D vao dung dich Ca(OH), du, thay xuat hién 38,4 gam két tua.

- Trung hoa B béng dung dich NaOH thu dugc dung dich G. Lam bay hoi dung dich G thi thu dugc 277,5
gam hdn hop E gdm Na,S0,.10H,0 va mubi két tinh X (ti 1é s6 mol twrong tng 13 4:1). Lam khan hoan toan
E thi con lai 145,2 gam hén hgp muébi F.
a. Tinh thé tich (& dktc) mdi khi c6 trong hdn hop D.
b. Xac dinh cong thirc ciia mudi két tinh X va thanh phan % theo khdi lwong cac chét trong hdn hop A.
(Pé thi HSG tinh Hoa Binh nim hoc 2022-2023)
. |CO, :xmol
-D gém D tac dung véi Ca(OH): du:
O, :ymol ’
COz + Ca(OH)2 ——CaCOs + H20
SOz + Ca(OH) —— CaS0Os3 + H20
. [np=x+y=0.33 x=0.06 Voo =0,06.22,4 =1,344 it
Ta co: = — ) ,
m, =100x +120y=38.4 y=0,27 Vg, =0,27.22,4=6,048lit

M,(SO,), mH,0:amol M,(SO,), :amol
——>F +H,0 :(m.a+10.4a)mol

{NaESOrlOHEO:éIamol Na,SO, :4amol

‘au 5 m, =(2M+96n).a+142.4a=145,2

2,5 . 61750 _ 2M+96n +568 _ 968

iém) btS:ma+4a+0,27=—2""" =132 n+4 7
98.100

—>MlaFe =a=0.15 mol

7 _ n=3
Mo 2961 1043{

14
=My, =18.(0,15.m+4.0,15.10)=m; —m;=1323 > m=9
—CT muéi X: Fe2(S04)3.9H20

(Néu hoc sinh gidi theo cach lap hé ph:rm.rg trinh thi lap 4 phirong trinh diing
dirore 0,5 diém, gidi ra cong thicc muéi ngdm meée dicoe 0,5 diém)

Fe: bmol
A {FeO: cmol
FeCO,: 0.06mol

- m, = 56b+ 72¢c+ 116.0,06 = 22.32 - b=0.12
btFe:b+c+0.06=023 c=0.12

Cau 39.
1. Hoa tan 11,1 gam hdn hop A gdm Al va Fe trong 200 gam dung dich H,SO, 19,6% (lodng) thu duoc
dung dich B va 6,72 lit H, (dktc). Thém tur ttir 420 ml dung dich Ba(OH), 1M vao dung dich B, sau phan
tmg loc 14y két tia dem nung ngoai khong khi dén khéi luong khong d6i thu duge m gam chat ran khan.
Tinh gia tri m?
2. Dé m(g) bot sit ngoai khong khi, sau mot thoi gian thu duge chat rin X ¢ khdi luong 1a (m + 1,6) g.
Néu cho toan bd X tac dung véi dung dich H,SO4 dam dac, nong, du thi thu duoc 4,48 lit khi SO, (dktc)
duy nhat thoat ra. Tinh m.

(Pé thi HSG tinh Binh Phuwéc niam hoc 2022-2023)
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6.72 200.19.6
Wi 0.3(mol) ; ny 56, = T0098
g, om, = 0.42.1=0,42(mol)

PTHH: 2Al + 3H,SO4 —> AL(SO4)s + 3H, (1)

1.n =0,4(mol)

3 3
x X 0,5x 5% (mol)
5 Fe + HSO4 = FeSO4 + Hy 2)
' y vy y y (mol)

=H,S04 con du trong dd B; Al va Fe phan ting hét.

Tir (1), (2) ta co: Dugso, (P/ W) =10y, =0.3(mol) <ny g0, (bd) = 0,4(mol)

n, =x(mol)
Dat n,, = y(mol) - Dg 5o, (du) = 0,4 - 0,3 = 0,1 (mol)

i L ix+y:0.3
T (1), (2) két hop dé bai ta c6 hé PT: 2
27x+56v=111
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Ex+y—03
Tir (1), (2) két hop dé bai ta c6 hé PT: | 2 '

x=0.1
Lo
{yzo.ls

27x+56y =111

T (1), (2) tacé dd B gdbm: 0,05mol Alx(SOs)s ; 0,1mol H>SO4(dw);
0,15mol FeSO..

Cho dd Ba(OH); vao dd B:
Déu tién: HSO4 + Ba(OH); = BaSOs¥ +2H,0 (3)
0,1 > 0,1 0,1 (mol).
Sau d6: Al(SO4)s +3Ba(OH): = 3BaSO4 + 2A1(OH):  (4)
0,05 2 0,15 0,15 0,1 (mol)
FeSO4 + Ba(OH): = BaSO4 + Fe(OH),  (5)
0,15 = 0,15 0,15 0,15 (mol)

Néu cac phan vmg (3), (4), (5) xay ra hoan toan thi:

Téng Daacom), (can) = 0,1 + 0,15 + 0,15 = 0,4 (mol)< DNzacom), (bd) =
0,42(mol)

— Ngae0m, (du) = 0,42 — 0,4 = 0,02(mol)

C6 xay ra phan tng: Ba(OH); + 2AIl(OH); — Ba(AlO:); + 4H>O
(6)

Nhén xét: 1 .Uz 5 5
Nén sau phéan ¢ng (6) Ba(OH); p/u hét, Al(OH); du
0y 0m); (dl'f]l =0,1-0,02.2 = 0,06(mol).

D, com), _0.02 < D yom; 0.1

Chét rin sau p/u’ gom 0,06mol Al( OH);. 0,15 mol Fe(OH),, 0,15+

Chat rin sau phr gbdm: 0, 061:1101 Al(OH)3 0,15 mol Fe(OH)y, 0,15+
0.15+0,1=0 4molBaSO4
PTHH nung két tia trong khéng khi:

2AI(OH); ——AbLOs +3H:0  (7)
0,06 > 0,03 (mol)

4Fe(OH), + O, — > 2Fe;05 + 4H,0 (8)

0,15— 0,075 (mol)

Vay: m= Myp, T Mg o +Mp50, =0,03.102+ 0,075.160 + 0,4.233
m = 108,26(g)

2. Pat cong thirc cta ran X 1a Fe, O,

2x Fe + yO, — 2Fe, O, (1)

2Fe, Oy + (6x-2y) HySO4 — xFey(S04); + (6x-2y) H,O + (3x-2y)

S0O2(2)

2Fe + 6 H;SO4 — Fey(SO4)3 + 6 HYO +3S0; (3)

NFe :% (mol) nso= Z: = 0,2(mol)

o 3 " A m
Bao toan nguyén t6: Fe => n peys043 = —=

562 112 (mol)
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Bao toan nguyén t6: S => N 1504 phin tmg = ?TZ +0,2
7 r 3
Theo phan tng (2); (3) : D H20 = 1 H2SO 4 phan tng = Fﬂ: + 0,2

Bao toan khoi lwgng ta co:
Im 400m am
m+ 1,6+ 98(5 +0,2) = - IS(E +0,2) +0,2.64

<~ 15m =168
=>m = 11,2 (gam).

Cau 40.

1. Nung néng hdn hop Cu, Ag trong O, du, sau khi phan tmg xay ra hoan toan thu dwoc chit rin A. Cho
A vao dd H>SO, dac nong du, thu dugc dd B va khi C. Cho C tac dung véi dd KOH thu duge dung dich
D. Dung dich D vira ¢6 kha nang tac dung v6i dd BaCl,, vira ¢6 kha nang tac dung véoi dd NaOH. Xac

dinh cac chat c6 trong dd A, B, C, D va viét cac PTHH Xay ra.

2. Hoa tan hoan toan 17,2 g hdn hop X gdom Fe va 1 oxit sit vao 200g dung dich HCI 14,6% thu dugc dd

A va 2,24 lit khi H, & dktc. Thém 33g nuée vao dd A thu duoc dd B. Nong do % cua HCI trong dung dich
B 12 2,92%. Mt khéc, hoa tan hoan toan 34,4g hon hop X vao dd H,SO, dic nong, thu duge V 1it khi SO,

(12 san pham khir duy nhat, dktc).
a. Xac dinh CTHH ctia oxit sit trong X.
b. Tim khoang gié tri cua V

(Pé thi HSG tinh Ninh Binh nim hoc 2022-2023)
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2.
(4,00)

2.1

- Chat r3n A gém CuO va Ag khéng phan vmg.

2Cu + 02 —->2Cu0

- DD B la CuSO4, Ag2S04 va H2804 dw. Khi C 1a SOz
CuO + H2804 ddc ——> CuSO:s + H20

2Ag +2H280s ddc ——> Ag:804 + S0z + H20

- Cho C tac dung véi dd KOH thu duge dung dich D. Dung dich D vira c6 kha nang
tac dung véi dd BaCla, vira ¢6 kha ning tac dung véi dd NaOH nén D phai chira
K2S803 va KHSOs.

SOy +KOH —— K250s; +H0

S0z +KOH —— KHSO0s

BaCl +K:80:3 —— BaSOs3 +2KCI

2KHSO3; +2NaOH —— K2803 + NaxSOs; + H20

2.2,
a, Goi oxit 14 FexOy
Fe + 2HCl —— FeClz + H2 (1)

0.1 mol 0.2mol 0.1 mol
FexOy +2yHCl —— FeClyx +yH20 (2)
o)

—~ mol 0.4 mol
N

Ve, 22

Hy =——= =0.1mol
22,4 224

_ CY%gey XMy, 14,6200

ot
e

... 2902
e 100 100 &
g _Mpa _29.2 0.8 mol
My, 36.5
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11,6

”?Fe;.oj- =My — Mg, = 17.2-56x0.1=1L 6g = anl'OJ' - S6x+16vy

Mmdd a=200+ 17,2-0,1 x2=217g

mags=217 +33=250g
myz x C% ~ 250%x2.92
100 100

My, trong B= =7.3g

7.3
Ny t B=—— =0.2mol
2 TN BT RS

My (2)=0,8-0,2-0,2=0,4 mol

116 02 _ «x

=n == % Vay CT oxit la FesO4

=0 " S6x+16y ¥y
b, 2Fe + 6H2SOsdic  ——s  Fex(SOs)s + 3502 + 6H:0 (3)
0,2-x (0,2-x)/2 mol
DFe:0s + 10 HoSOsdic  —7—>  3Fex(SO4)s + 3502 + 10H:0 (4)
0.1 mol 0,3/2 mol
Fe +FexS04)3s —— 3FeSO4 (5)
' 0.2 0.2

Trong 17,2g hén hop X Meno, == =4 = 0.05mol
: y

Suy ra trong 34.,4g hén hgp X Mreo, =2x0,05=0,1mol , n,, =2x0.1=0,2mol
*Néu H2SO04 dur thi (5) khong xay ra

3 1 3 1
= — —_ = — ‘) J— =
M50 mas 5 My, + 5 Mz, 5 x0,2 + 5 x0,1=0,35mol
Viome =0.35x22.4 =7 8it
*Néu H2S04 khong du, tirc (5) xéy ra, khi d6 ng, .
1 0.3

T (5) tacd g g, :'TZEX(O'z_'T)JFT

-

Suy ra x=0,5/3
2Fe + 6H2SOsdic —2— Fex(S04)3 + 3502 +6H20 (3)
0,1/3 0,05 mol
2Fes04 + 10 H2SOs dac — 2> 3Fe2(S04)3 +3S02 + 10H20 (4)
0,1 mol 0,05 mol
Fe +FexS04)3 —— 3FeSO4 (5)
N pin = 0.05+0.05 =0, lmol = Veo,,. =0.1x22.4 =2.2lit

Viy 2.24<V <7.84

Huwéng din gidi
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Luuy:

- Khong dugc sir dung cac Cau tap thién vé toan nhiéu, chu yéu khai thac ban chat héa hoc
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