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Cau 1: (5,0 diém)

1. C6 5 1o hoa chit khac nhau, mdi lo chira mot dung dich cua mdt trong cac hoa chit sau: NaOH, HCI, H,SOs,
BaCl,, Na,SO,. Chi dugc dung thém phenolphtalein (cac diéu kién va dung cu thi nghiém c6 du), hay trinh bay
phuong phap hoa hoc nhan biét 5 hoa chat trén va viét phuong trinh héa hoc minh hoa (néu c6).

2. Cho X la dung dich H,SO4 c6 néng dé a mol/lit. Tron 500 ml X véi 200 ml dung dich KOH 2M, sau khi phan
{mg xay ra hoan toan thu duoc dung dich Y. Biét dung dich Y hoa tan vira du véi 0,78 gam Al(OH)3. Xac dinh gia
tri clia a.

Cau 2: (5,0 diém)

1. Mudi an bi 14n cac tap chat: Na,SO,4, MgCl,, CaCl, va CaSO,. Trinh bay phuong phap hoéa hoc dé loai bo cac
tap chat trén va viét phuong trinh héa hoc ctia cac phan tng xay ra.

2. Hoa tan hoan toan 42,4 gam hdn hop X gdm FexOy va Cu trong dung dich HSO4 dac, nong, thu duge dung dich
Y chi chira 93,6 gam chit tan gdm hai mudi sunfat trung hoa va 4,48 lit khi SO; (& dktc, san pham khtr duy nhat
cua HzSO4).

a. Xac dinh cong thirc phan tir ciia Fe,Oy.

b. Cho 42,4 gam X vao dung dich HCI du. Sau khi cic phan ting xay ra hoan toan, con lai m gam chat rdn khong
tan. Tinh gi4 tri cia m.

Cau 3: (5,0 diém)

1. Hoan thanh cac phuong trinh phan tmg sau (biét ti 16 mol cac chat déu 1a 1:1):

a. Dung dich BaCl; tac dung vé1 dung dich NaHSOa.

b. Dung dich Ba(HCO3), tac dung v6i dung dich KHSO,.

c. Dung dich Ca(H,PO,); tac dung véi dung dich KOH.

d. Dung dich Ca(OH), tac dung v&i dung dich NaHCOs.

2. Hon hop X c¢6 khoi luong 28,11 gam g6m hai mubi v co R,CO3 va RHCO3. Chia X thanh 3 phan béng nhau:

- Phan 1 hoa tan trong nudc 10i cho tac dung hoan toan voi dung dich Ba(OH)g du, thu duoc 21,67 gam két tua.

- Phan 2 nhiét phan mét thoi gian, thu duoc chat ran c6 khdi lugng giam nhiéu hon 3,41 gam so v6i hon hop ban dau.

- Phan 3 hoa tan trong nudc va phan tng duoc téi da véi V ml dung dich KOH 1M, dun néng.

Viét phuong trinh héa hoc ctia cdc phan tng xay ra va tinh gia tri ciia V.

Cau 4: (5,0 diém)

1. Hon hop A gém Fe,Oy, FeCO3, RCO3 (R thugc nhém ITA). Hoa tan m gam A dung vira hét 245 ml dung dich
HCI 2 M. Mit khac, dem hoa tan hét m gam A bang dung dich HNO3 duoc dung dich B va 2.8 lit khi C (dktc) gom
NO (san pham khir duy nhat) va CO,. Cho dung dich B tac dung hoan toan véi dung dich NaOH du, thu dwoc 21,69
gam két tia D. Chia D thanh 2 phan bang nhau. Nung phan 1 trong khong khi dén khéi luong khong doi thu dugc
8,1 gam chat ran chi gdm 2 oxit. Hoa tan hét phan 2 bang dung dich H,SO, lodng vira du dugc dung dich G. Cho
23,1 gam bt Cu vao mét nira dung dich G, sau khi phan tmg hoan toan loc tach duogc 21,5 gam chét ran. Viét
phuong trinh héa hoc ctia cac phuong trinh phan tmg x4y ra va xac dinh cong thirc Fe,Oy, RCOs.

2. Cho hinh v& mo td mdt thi nghiém sau:

a. Hinh v& trén chirng minh tinh chat vét 1i gi ctia khi hidroclorua?
b. Giai thich hién tugng thi nghiém ¢ hinh v€ trén.
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Cadn bé coi thi khong gidi thich gi thém, hoc sinh dwgc s dung bdang hé thé'ng tudn hoan.
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PHONG GIAO'DUC VA PAO TAO HUON G DAN CHAM THI CHON HOC SINH GIOI
TP BAC GIANG CAP THANH PHO NAM HOQC 2016 - 2017

Mén: Hoa Hoc - Lop 9
Thoi gian lam bai: 150 phut

Cau 1: (5,0 diém) i ,
1. Co6 5 1o hoa chat khac nhau, moéi 1o chira mot dung dich cia mdt trong cac hoa chat sau: NaOH, HCI, H,SOy,

BaCl,, Na,SO,. Chi duoc ding thém phenolphtalein (cac diéu kién va dung cu thi nghiém cé du), hdy trinh bay
phuong phap hoa hoc nhan biét 5 hoa chit trén va viét phuong trinh hoa hoc minh hoa (néu co).

Huwéng din chim
Pap an Piém

Lay mot lugng vira du mdi mau hoa chét cho vao cac ong nghiém riéng biét roi
d4nh s6 thu t.

Nho tir tir dung dich phenolphtalein vao cac dng nghiém chtra cac hoa chét noi trén,
+ Néu 6ng nghiém nao hoa chit lam phenolphtalein tir khong mau chuyén mau
héng la NaOH

+ Ong nghiém con lai khong c6 hién tugng gi la HCI, H,SO,, BaCl, va NapSOy.
Nho tir tir va lan luot vai giot dung dich c6 mau hong ¢ trén vao 4 6ng nghiém con
lai.

+ Ong nghiém nao lam mat mau hong 1a cac dung dich axit HCI va H,SO4.(Nhom 1)
+ Ong nghiém nao khong lam méat mau hdng 1a dung dich mubi BaCl, va Na;SOs, 0,5
(Nhom 11).

PTHH: NaOH + HCI —— NaCl + H;0

2NaOH + H,SO; —— Na,S0O, + H,0O

Nho mot vai giot dung dich cia mot dung dich & nhém I vao hai ong nghiém chira
dung dich nhém 11

+ Néu khong c6 hién tuong gi thi hoa chat d6 1a HCI. Chét con lai ciia nhom I 1a
H2804.
Nho dung dich H,SO, vao hai ng nghiém chira hoa chat nhom II

- Néu thay dng nghiém nao két tua tring thi ng nghiém d6 chtra dung dich BaCl,.

- Ong nghiém con lai khong c6 hién tuong gi d6 la hoa chat NaySOy 0,5
+ Néu thdy 6ng nghiém nao c6 két tia ngay thi dung dich & nhom 1 13 hoa chit
H,SO,, ong nghiém gay két tia BaCl,, dng nghiém con lai khong giy két tua chia
hoa chat Na,SO,.

Hoa chat con lai ¢ nhom I1a HCL,

PTHH: H,SO, + BaCl, —— BaSO4(kénﬁatr§ng) + 2HCI

1,0

0,5

2. Cho X 14 dung dich H,SO4 c6 ndng d6 a mol/lit. Tron 500 ml X véi 200 ml dung dich KOH 2M, sau khi phan tng
xay ra hoan toan thu dugc dung dich Y. Biét dung dich Y hoa tan vira da voi 0,78 gam Al(OH)s. Xéc dinh gié trj cia
a.

Huwéng din chim
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Pap an Diém
- S6 mol HySO,4 = 0,5a (mol); S6 mol KOH=2.0,2 = 0,4 (mol);
S6 mol Al(OH);= 0,78 : 78= 0,01(mol)
PTHH: H.SO, +2KOH — K,SO,4 + 2H,0 (1) 0,5
- Dung dich D phan tng duogc voi AI(OH)znén c6 2 truong hop: H,SO,4 du hoac KOH dur.
* Truong hop 1: Dung dich D chira H,SO,4 du
3H,S0, +2A|(OH)3 — A12(804)3 + 6H,0 (2)

Theo (1) va (2) tac6: 0,2 + g .0,01=0,5a = a=0,43

1,0
* Truong hop 2: Dung dich D chira KOH du
KOH +AI(OH); — KAIO; + 2H,0 (3)
Theo (1) va(3)tacdé:a+0,01=04 = a=0,39 1,0

Cau 2: (5,0 diém) , 9
1. Muoi an bi lan cac tap chat: Na,;SO4, MgCl,, CaCl, va CaSO,. Trinh bay phuong phap hoa hoc dé loai bo cac
tap chat trén va viét phuong trinh héa hoc ciia cac phan tng xay ra.

Huwéng din cham

Pap an Piém
1. Hoa tan mudi an vao nudc du, loc bo phan khong tan (néu co). 1,0

Cho dung dich BaCl; du vao dung dich nudc loc, loc bo két tha
BaCl, + Na;SO, — BaSO4 + 2NaCl

BaCl, + CaSO; — BaSO4\ + CaCl,

Cho dung dich Na;COj3 du vao dung dich nudc loc, loc bo két tua 0,5
BaCl, + Na,CO; — BaCOs3l +2NaCl
CaCl, + Na,CO3 — CaCO3{ + 2NaCl
MgCl, + Na,CO; — MgCOs{ + 2NaCl
Cho dung dich HCI du vao dung dich nudce loc, ¢6 can dung dich san phém, thu duoc 0,5
NaCl tinh khiét

Na;CO3 + 2HCI — NaCl + CO,T + H,0

2. Hoa tan hoan toan 42,4 gam hon hop X gom Fe Oy va Cu trong dung dich H,SO, déc, nong, thu dugc dung dich
Y chi chira 93,6 gam chat tan gom hai mudi sunfat trung hoa va 4,48 lit khi SO, (& dktc, san pham khir duy nhat
cua HySOy).

a. Xac dinh cong thurc phan tir cia FexOy,.

b. Cho 42,4 gam X vao dung dich HC1 du. Sau khi cac phan tmg xay ra hoan toan, con lai m gam chat rin khong
tan. Tinh gi4 tri ciia m.

Huwéng din cham
Pap an Diém

a. Goi Ny 5o =a=Ny o; Ngo =0,2 Mol

2L £ 0,5
- Bao toan khoi lugng: mx + my, oo = Minugi + My, + My, 4 ’

=42,4+98a=93,6 +0,2.64 +18a=>a=0,8
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CuSO, :cmol 3b+c=0,8-0,2

_o ) Neetrong x = 0,06 on _ 42,4-0,06.56—0,51.64
- n 20’51_ Otrong X 16

Truong hop 1:Y chua {

=0,4 mol

Cu trong X

0,06 .
=——=— =>loai

X
=> —
y 0,4

. FeSO, :bmol 152b +160c = 93,6 b=0,3
Truwong hop 2: Y chtrta => =>

CusSO,:cmol | b+c=0,8-0,2 c=0,3
:>{nFem,ngx 0,3 42,4-0,3.56-0,3.64
n

_0,3_> nOtrongX 16 0’4 mol

Cu trong X

= X_ 03 = 3 => Cong thtrc oxit la Fe3O4
y 04 4
b. Phuong trinh phan ung:
FesO4 + BHCI — FeCl, + 2FeCl; + 4H,0
Cu + 2FeCl; — 2FeCl, + CuCl,
Hoc sinh 1ap luan => n¢y, du=0,2 =>m =0,2.64 = 12,8 gam

Fe,(SO,); :bmol __ (400b+160c=93,6__ [b=0,03
B " lc=0,51

0,75

0,75

0,5
0,5

Cau 3: (5,0 diém)
1. Hoan thanh cac phuong trinh phan Gmg sau (biét ti 1¢ mol cac chat déu 1a 1:1):
a. Dung dich BaCl; tac dung véi dung dich NaHSO,.
b. Dung dich Ba(HCOs3), tac dung véi dung dich KHSO,.
c. Dung dich Ca(H2POy); tac dung véi dung dich KOH.
d. Dung dich Ca(OH); tac dung véi dung dich NaHCO:s.
Huwéng din chim

Pap an

Piém

BaCl, + NaHSO, — BaSO,4 + NaCl + HCI

Ba(HCO3), + KHSO,— BaSO, + KHCO3; + CO; + H,0O
Ca(H2P04)2 + KOH — CaHPO,4 + KH,PO,4 + H,O
Ca(OH)z + NaHCO3;— CaCO3 + NaOH + H,0

Mobi
PTHH
ding
dwgc
0,5d

2. Hon hop X c¢6 khoi luong 28,11 gam g6m hai mudi vé co R,CO3 va RHCO3. Chia X thanh 3 phan bang nhau:
- Phén 1 hoa tan trong nudc rdi cho tac dung hoan toan véi dung dich Ba(OH), du, thu duoc 21,67 gam két

tua.

- Phan 2 nhiét phan mot thoi gian, thu duoc chét ran c6 khoi lugng gidm nhiéu hon 3,41 gam so Vi hon

hop ban dau.

- Phan 3 hoa tan trong nudc va phan tmg duoc t6i da véi V ml dung dich KOH 1M, dun néng.

Viét phuong trinh héa hoc ctia cac phan tng xay ra va tinh gia tri ctia V.
Hwéng dan cham

Ta c6: S6 mol hdn hgp 2 mudi = Ngaco, = 0,11 mol => M = % = 85,18

Dap an Piém
-PTHH:
R,CO; + Ba(OH), — BaCOs{ + 2ROH
RHCO; + Ba(OH), — BaCOsd + ROH + H,0 0,5
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=>R+61< 85,18 < 2R+60 => 12,59 <R < 24,18

ViR hoa tri 1 nén: R =23 (Na) hoac R =18 (NHy,)

- Néu R=23 (Na)

+ Gia stir phan rng nhi¢t phan xay ra hoan toan:
Na,COs3( khong bi nhiét phan)

2NaHCO3 —— Na,CO; +CO,T + H,0
b b

b 2 2

a+b=0,11

] Na,co, = @ 28 11
+Got Nyarico, =B =~ |106a+84b = T

a=0,006
b=0,104

0,104
=> AMayirin gidm = — . (44+18) = 3,224 < 3,41 (loai)

- Nhu vay 2 mubi 1a (NH,),CO3; NHsHCO;
(NH2)2CO3 ——> 2NH," + CO,T + H,0

NH,HCOs —— NH, 7 + CO,T + H,0
- PTHH:

(NH)oCOs + 2KOH——> 2NH3t + KoCO3 + 2H,0

NHHCO; + 2KOH ——> NHat + K,.CO; +2 H,0
Tu phuong trinh hda hoc => nkon = 2nNpp = 2.0,11 = 0,22 — Vygkon = 220 ml

0,5

0,75

0,5

0,5

0,25

Cau 4: (5,0 diem)

1. Hon hop A gém Fe,Oy, FeCO3, RCO3 (R thugc nhém ITA). Hoa tan m gam A dung vira hét 245 ml dung dich
HCI 2 M. Mt khac, dem hoa tan hét m gam A béng dung dich HNOj3; dugc dung dich B va 2.8 lit khi C (dktc) gém
NO (san pham khir duy nhat) va CO,. Cho dung dich B tac dung hoan toan v&i dung dich NaOH du, thu duoc 21,69
gam két tia D. Chia D thanh 2 phan bang nhau. Nung phan 1 trong khong khi dén khéi luong khong doi thu dugc
8,1 gam chat ran chi gdm 2 oxit. Hoa tan hét phan 2 bang dung dich H,SO, lodng vira du dugc dung dich G. Cho
23,1 gam bot Cu vao mét nira dung dich G, sau khi phan tmg hoan toan loc tach dugc 21,5 gam chat rin. Viét

phuong trinh hoa hoc ctia cdc phuong trinh phén ing xay ra va xac dinh cong thirc FexOy, RCOs.
Hwéng din chim

Dap an

Piém

- PTHH:

FexOy + 2yHCI — xFeClyx + yH,0

FeCO; + 2HCI — FeCl, + CO, + H;0

RCO; + 2HCI — RCl, + CO, + H,O

3Fe, Oy + (12X — 2y)HNO3 — 3xFe(NOs),+ (3x — 2y)NO +(6x — y)H.0
3FeCO; + 10HNO; — 3Fe(NO3); + NO +3CO, +5H,0
RCO; + 2HNO; — R(N03)2 + CO, + H,0

Fe(NO3); +3NaOH —>Fe(OH); + 3NaNO;

R(N03)2 + 2NaOH —)R(OH)Z + 2NaNO;

2Fe(OH); —Y 5 Fe,03 + 3H,0

R(OH), Y, RO + H,0
ZFG(OH)g + 3H,S0, —)F92(804)3 + 6H,0
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R(OH)Z + H,S0, —» RSO, + 2H,0

Fez(SO4)3 + Cu — 2FeSO; + CuSO,

- Goi a, b 1an Iuot 1a s6 mol ciia Fe(OH)3 va M(OH),, do nung két tia tao hdn hop oxit nén M(OH),
khong tan trong nudce, goi z, t 1an luot 1a s mol cua Fe,Oy va FeCOj3 trong m gam hdn hop A

- Theo céac phuong trinh phan tng, bai ra va 4p dung DLBT ta c6 cac hé:

107a+(R+34)b=21,69 [a=0,2 mol
80a+(R+16)b=16,2 = {b=0,005 mol

a_4(231-215) R =24 (Mg)

2 64

2zy+2t+0,005.2=0,49 X = 0,12 3

(3X—2y)§+4%+0.005:0,125:> zy=0,16 = fzz
t=0,08

ZX+1t=0,2

Vay cong thirc ciia oxit va mudi cacbonat la: Fe304 va MgCOs.

1,5

1,0

1,0

0,5

2. Cho hinh v& md td mdt thi nghiém sau:

a. Hinh v& trén chirng minh tinh chat vét 1i gi ctia khi hidroclorua?
b. Giai thich hién tugng thi nghiém & hinh vé trén.
Hwéng dan cham

Pap an Piém

Hinh n6i 1én tinh tan tot trong nude cua khi HCI. 0,25

Do khi HCI tan nhiéu trong nudc nén lam cho s6 phan tir khi trong binh giam, dan dén
ap suat trong binh giam so véi ap suat bén ngoai, do d6 nudce trong chau phun 1én theo | 0,75
ong vudt vao binh thanh nhitng tia mau doé (vi dung dich axit HCI lam dé quy tim)




