CHUYEN DE 1.

DAY HOAT PONG HOA HOC CUA KIM LOAL

Y nghia:
K|{Ba|Ca|Na|Mg]| Al |[Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg|Au]|Pt
- o N— O
+ Oy nhi¢t dythuong O nhié®do cao Kho phan ung™”
K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg]| Au]|Pt
- o S— _—
~ —~—
Téac dung vdi nude Khéng tac dung véi nude ¢ nhiét do thuong
K|{Ba|Ca|Na|Mg]| Al |[Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg|Au]|Pt
~— ——~ — ~ R
Tac dung vai cac axit thong thuong giai phong Hidro Khong tac
dung.
Ba|Ca|Na|Mg| Al |Zn | Fe | Ni|Sn|Pb | H|Cu|Ag | Hg | Au | Pt
S— B
g
Kim loai dung trude ddy kim loai dimg sau ra khoi mubi
Ba|Ca|Na | Mg | Al [Zn | Fe | Ni|Sn|Pb|H|Cu|Ag | Hg | Au | Pt
\— N
e YT
H2, CO khong khtr dugc oxit khtr dugc oxit cac kim loai nay ¢ nhiét do cao
Chuay:
Céc kim loai dung trude Mg phan tng v6i nude ¢ nhiét do thuong tao thanh dd Kiém va
giai phong khi Hidro.
Trir Au va Pt, cac kim loai khac déu co thé tac dung véi HNO3 va H,SO4 dac nhung khong
giai phong Hidro.
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1. PHUONG PHAP DAI SO
Trong cac phuong phap giai cac bai toan Hoa hoc phuong phap dai sO ciing thuong dugc
sir dung. Phuong phap nay c6 uu diém tiét kiém dugc thoi gian, khi giai cac bai toan tong
hop, twong doi kho gidi bang cac phuong phap khac. Phuong phap dai so dugc dung dé giai
cac bai toan Hoa hoc sau:

a. Gidi bai todn ldgp CTHH bang phwong phdp dai so.

Thi du: D6t chdy mot hdn hop 300ml hidrocacbon va amoniac trong oxi c¢6 du. Sau khi
chay hoan toan, thé tich khi thu dwoc 1a 1250ml. Sau khi 1am ngung tu hoi nudc, thé tich
giam con 550ml. Sau khi cho tac dung v6i dung dich kiém con 250ml trong d6 ¢6 100ml nito.
Thé tich cua tit ca cac khi do trong diéu kién nhu nhau. Lap cong thirc cta hidrocacbon?

Bai giai
Khi d6t chay hdn hop hidrocacbon va amoniac trong oxi phan (mg xay ra theo phuong trinh
Sau:

4NH3 + 30, -> 2N, + 6H,0 (l)
CxHy + (x + %) 0, -> xCO, + % H,0 @)

Theo dir kién bai toan, sau khi d6t chdy amoniac thi tao thanh 100ml nito.

Theo PTHH (1) sau khi d6t chay hoan toan amoniac ta thu duoc thé tich nito nhé hon 2 lan
thé tich amoniac trong hdn hop ban dau, vay thé tich amonac khi chua c6 phan tng 1 100. 2
= 200ml. Do d6 thé tich hidro cacbon khi chwa c6 phan tng 1a 300 - 200 = 100ml. Sau khi
dbt chay hon hop tao thanh (550 - 250) = 300ml, cacbonnic va (1250 - 550 - 300) = 400ml
hoi nudec.

Tir d6 ta c6 so d6 phan tng:
CxHy + (x + %) 0, -> xCO, + % H,0

100ml 300ml  400ml
Theo dinl} luat Avqgadro, 6 thé thay thé ti 1¢ thé tich cac chat khi tham gia va tao thanh trong
phan g bang ti 1€ so phan tir hay s6 mol cua chiing.
CxHy + 50, -> 3CO; + 4 H,O
=>x=3;y=8
Vay CTHH cua hydrocacbon 1a C3Hg
b. Gidi bai todn im thanh phén ciia hén hop bing phwong phdp dgi sé.

Thi du: Hoa tan trong nudc 0,325g mot hon hop gém 2 muéi Natriclorua va Kaliclorua.
Thém vao dung dich nay mot dung‘dich jbac Nitrat léyNdu’ - Két taa 132_10 clorua thu duoc co
khoi luong 1a 0,717g. Tinh thanh phan phan tram cua moi chat trong hon hgp.

Bai giai
Goi Macr 12 X va mgey1a y ta ¢6 phuong trinh dai $b:
x+y=0,35(1)
PTHH: NaCl + AgNO3 -> AgCl { + NaNO;

KCI + AgNO3 -> AgCI { + KNO;
Dura vao 2 PTHH ta tim duoc khdi luong ctia AgCl trong mdi phan tmg:
M pgei 143

m’ =X. =X. =X.2,444
S VI 58,5
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M sci 143

Mt =V . -y =y.1.919
Agct =Y M, Y- 24577
=> Magor = 2,444% + 1,919y = 0,717 @)
X+Yy=0,325

Tu (1) va (2) => hé phuong trinh
(1) va (2) => h¢ phuong trin {2,444x+1,919Y=0'717

Giai hé phuong trinh ta dugc: x = 0,178
y = 0,147

=>% NaCl = 0178 .100% = 54,76%
0,325

% KCI = 100% - % NaCl = 100% - 54,76% = 45,24%.
Vay trong hdn hop: NaCl chiém 54,76%, KCI chiém 45,24%

2. PHUONG PHAP AP DUNG PINH LUAT BAO TOAN NGUYEN TO VA KHOI
LUOQNG.

a/ Nguyén tic:
Trong phan tmg hoa hoc, cac nguyén t6 va khdi lugng cta chiing dugc bao toan.
Tt do suy ra:
+ Tong khéi luong cac chat tham gia phan tng bang tong khéi lwong cac chit tao thanh.
+ Tong khdi luong cac chat trude phan Gng bang tong khdi luong cac chit sau phan tng.
b/ Pham vi ap dung:
Trong céac bai toan xay ra phiéu phan mg, lic nay do6i khi khong can thiét phai viét cac
phuong trinh phan ng va chi can 1ap so do phan ung dé thdy moi quan h¢ ti 1¢ mol gitta cac
chat can xac dinh va nhitng chat ma dé cho.

¢/ Cac bai tap van dung:

Bai 1. Cho mét luéng khi clo du tac dung v6i 9,2g kim loai sinh ra 23,4g mubi kim loai hoa
tr1 I. Hay xac dinh kim loai ho4 tri I va mudi kim loai do.

Huéng dan giai:
bat M 1a KHHH cua kim loai hoa tri I.
PTHH: 2M + Cl, —— 2MCI

2M(9g) (2M + 71)g

9,29 23,49
Taco: 23,4x2M = 9,2(2M + 71)
Suyra: M = 23.

Kim loai c6 khdi lugng nguyén tir bang 23 1a Na.
Vay mubi thu dugc 1a: NaCl

Bai 2: Hoa tan hoan toan 3,22g hdn hop X gdm Fe, Mg va Zn bang mot lugng vira du dung
dich H,SO, loang, thu dugc 1,344 lit hidro (& dktc) va dung dich chira m gam muoi. Tinh m?

Huéng dan giai:
PTHHchung: M + H,SO, —— MSO; + H;
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ap dung dinh luat BTKL ta co:
Mmuéi = Mx + My, s0,- My, =3,22+98*0,06-2* 0,06 = 8,989

Bai 3: Co 2 14 sét khdi lrong bing nhau va bang 11,2g. Mot 14 cho tac dung hét véi khi clo,
mot 14 ngdm trong dung dich HCI du. Tinh khoi lugng sat clorua thu dugc.

Huéng dan giai:
PTHH:
2Fe + 3Cl, —— 2FeCl; @

Fe + 2HCI —— FeCl, + H; (2)
Theo phuong trinh (1,2) ta co:

Nreci, = NFe= % =0,2mol Nreci, = NFe= % =0,2mol

S6 mol mudi thu duoc 6 hai phan ung trén bang nhau nhung khi lwong mol phan tir cua
FeClz 16n hon nén khoi Iugng 16n hon.

Meeci, = 127 * 0,2 = 25,49 Meeci, = 162,5 * 0,2 = 32,59

Bai 4: Hoa tan hon hop 2 mudi Cacbonnat kim loai hoa trj 2 va 3 bang dung dich HCI du
thu dugc dung dich A va 0,672 lit khi (dktc).

Hoi ¢6 can dung dich A thu dugc bao nhiéu gam mubdi khac nhau?

Bai giai:
Bai 1: Goi 2 kim loai ho4 tri I va III lan luot 1a X va Y ta ¢ phuong trinh phan tng:
XCOj3 + 2HCI -> XClI, + CO;, + H,0 Q)
Y,(CO3); + 6HCI -> 2YCl3 + 3CO; + 3H,0 (2).
S6 mol CO; thoat ra (dktc) & phuong trinh 1 va 2 1a:

0,672

co, — 22

=0,03mol

Theo phuong trinh phan tmg 1 va 2 ta thdy sé mol CO, bang s6 mol H,0.
Nyy,0 =Neo, = 0,03mol

va n, =0,03.2=0,006mol

Nhu vy khéi lugng HCI di phéan mg 1a:

Mucr = 0,06 . 36,5 = 2,19 gam

Goi x 1a khdi lwong mudi khan (" XCl,+"YCI,)

Theo dinh luat bao toan khdi lugng ta co:

10+2,19=x+44.0,03 +18. 0,03
=>x =10,33 gam

Bai toan 2: Cho 7,8 gam hdn hop kim loai Al va Mg tac dung v&i HCI thu dugce 8,96 lit
H, (¢ dktc). Hoi khi c6 can dung dich thu dugc bao nhiéu gam mudi khan.

Bai gidi: Ta c6 phuong trinh phan tng nhu sau:
Mg + 2HCI -> MgCl, + H, ™

2Al + 6HCI -> 2AICI; + 3H,T

S6 mol H, thu duoc la:
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n, :@:0,4mol
* 224

Theo (1, 2) ta thiy s6 mol HCL gép 2 1an sé mol H,
Nén: S6 mol tham gia phan tng la:
"HCl =2.0,4=0,8 mol
Sé mol (s6 mol nguyén tir) tao ra mudi ciing chinh bang sé mol HCI bang 0,8 mol. Vay
khoi lugng Clo tham gia phan tng:
mcy = 35,5. 0,8 = 28,4 gam
Vay khdi luong mudi khan thu duogc 13: 7,8 + 28,4 = 36,2 gam
3. PHUONG PHAP TANG, GIAM KHOI LUQNG.
a/ Nguyén tic:

So sanh khoi luong cua chét cén xé4c dinh véi chat ma gia thiét cho b,ié't luong cua no, dé
tir khoi lwong tang hay giam nay, két hop voi quan hé ti 1€ mol gitra 2 chat nay ma giai quyét
yéu cau dat ra.

b/ Pham vi sir dung:

Dbi voi cac bai toan phan Ung xay ra thuoc phan (mg phéan huy, phan ung gitra kim loai
manh, khong tan trong nudc day kim loai yéu ra khoi dung sich mudi phan tng, .. Dic biét
khi chua biét rd phan tng xay ra 1a hoan toan hay khong thi viéc sir dung phuong phép nay
cang don gidn hoé cac bai toan hon.

Bai 1: Nhing mét thanh sdt va mot thanh kém vao cung mot cde chtra 500 ml dung dich
CuSO4. Sau mot thoi gian iy hai thanh kim loai ra khoi coc thi mdi thanh c6 thém Cu bam
vao, khoi luong dung dich trong coc bi giam mat 0,22g. Trong dung dich sau phan tng, nong
do mol cua ZnSO4 gap 2,5 lan nong d6 mol ciia FeSO,. Thém dung dich NaOH du vao cdc,
loc lay két tia roi nung ngoai khong khi dén khéi luong khong ddi , thu duge 14,5g chat ran.
S6 gam Cu bam trén mdi thanh kim loai va nong do mol ctia dung dich CuSOy ban dau 14 bao
nhiéu?

Huong dan gidi:

PTHH

Fe + CuSO, —> FeSO, + cu M

Zn + CuSO, —> ZnSO, + Cu ()

Goi a 1a s6 mol ciia FeSO,

Vi thé tich dung dich xem nhu khong thay doi. Do do ti 1¢ vé nong d6 mol cia cac chat
trong dung dich ciling chinh la ti 1€ vé s6 mol.

Theo bai ra: Cmznso, =2,5 Cmreso, Nén ta co: Nznso, = 2,5 Nreso,

Khéi lugng thanh sit ting: (64 - 56)a = 8a (g)

Khéi luong thanh kém giam: (65 - 64)2,5a = 2,5a (Q)

Khéi lwong ctia hai thanh kim loai ting: 8a - 2,5a = 5,5a ()

Ma thyc té bai cho 1a: 0,22g

Ta c0: 5,5a=0,22 = a=0,04 (mol)

Vay khéi luong Cu bam trén thanh sit 1a: 64 * 0,04 = 2,56 (g)

va khéi lugng Cu bam trén thanh k&m 1a: 64 * 2,5 * 0,04 = 6,4 (g)

Dung dich sau phan trng 1 va 2 c6: FeSO,4, ZnSO,4 va CuSO,4 (néu co)

Ta c6 so d6 phan tng:
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t0,kk

FeSO, LHdu) Fe(OH)z —_—> Fe,O3

a a (mol)

Mre,0, = 160X 0,04 X % =3,2(9)

NaOH du t 0

CusO; —— Cu(OH), —— CuO

b b b (mol)
Mcuo =80b =14,5-3,2=11,3(g) = b =0,14125 (mol)
Vay > Newso, banain=2a + 2,58 + b =0,28125 (mol)

= Cwmoauso, = 0'208;25 =0,5625 M

Bai 2: Nhing mét thanh sit nang 8 gam vao 500 ml dung dich CuSO4 2M. Sau mt thoi
gian lay 14 sdt ra can lai thay nang 8,8 gam. Xem th¢ tich dung dich khong thay doi thi nong
ddé mol/lit cia CuSOy trong dung dich sau phan ung la bao nhiéu?

Hudng dan giai:
S6 mol CuSO4 ban dau 1a: 0,5 x 2 =1 (mol)

PTHH

Fe + CuSO, —— FeSO, + Cu M)

1 mol 1 mol

S56g 64g 1am thanh sit ting thém 64 - 56 = 8 gam

Ma theo bai cho, ta thdy khéi luong thanh sit ting la: 8,8 - 8 = 0,8 gam

Vay ¢o % = 0,1 mol Fe tham gia phan tng, thi cling c6 0,1 mol CuSO,4 tham gia phan
ung.
= S6 mol CuSO, con du : 1-0,1=0,9 mol

Taco CMCUSO4 = % =18M

Bai 3:’D§n V lit CO; (dktc) vao dung dich chtra 3,7 gam Ca(OH),. Sau phan tng thu dugc
4 gam két tia. Tinh V?

Huéng dan giai:
Theo bai ra ta co:

S6 mol cta Ca(OH); = % = 0,05 mol

Sé mol cita CaCOs = —— = 0,04 mol
100

PTHH

CO, + Ca(OH), ——> CaCO; + H,0
Néu CO; khong du:

Ta c¢6 s6 mol CO, = s6 mol CaCO3 = 0,04 mol
Vay Ve = 0,04 * 22,4 = 0,896 lit
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Néu CO, du:

CO, + Ca(OH); —— CaCO; + H,0

0,05 «—— 0,05 mol — 0,05

CO, + CaCO; + H,0 —— Ca(HCO3),

0,01 «——(0,05 - 0,04) mol

Vay tong s6 mol CO, di tham gia phan Gng 1a: 0,05 + 0,01 = 0,06 mol
= Ve = 22,4 * 0,06 = 1,344 lit

Bai 4: Hoa tan 20gam hdn hop hai mudi cacbonat kim loai hod tri 1 va 2 bang dung dich
HCI du thu dugc dung dich X va 4,48 lit khi (& dktc) tinh khoi lvong mudi khan thu dugc ¢
dung dich X.

Bai giai: Goi kim loai hod tri 1 va 2 l4n lugt 13 A va B ta c6 phuong trinh phan tng sau:

A,CO; + 2HCI -> 2ACI + CO,T + H,0 (1)

BCO; + 2HCI -> BCl, + CO,T + H,0 2)

S6 mol khi CO; (¢ dktc) thu duge & 1 va 2 1a:

4,48

Neo, = 294 0,2mol

Theo (1) va (2) ta nhan thdy ctr 1 mol CO, bay ra te 1a o 1 mol muéi cacbonnat chuyén
thanh mu6i Clorua va khoi luong tang thém 11 gam (goc COsz la 60g chuyén thanh goc Cl, co
khoi lugong 71 gam).

Viy ¢6 0,2 mol khi bay ra thi khéi lwong mudi ting la:
0,2.11=2,2gam
Vay tong khdi lugng mubi Clorua khan thu duoc 1a:
M Muéi khany = 20 + 2,2 = 22,2 (gam)

Bai 5: Hoa tan 10gam hdn hop 2 mudi Cacbonnat kim loai hoa tri 2 va 3 bang dung dich
HCI du thu dugc dung dich A va 0,672 lit khi (dktc).

Hoi ¢6 can dung dich A thu dugc bao nhiéu gam mudi khac nhau?

Bai giai

Mot bai toan hoa hoc thuong la phai ¢6 phan tmg hoa hoc xay ra ma c6 phan ung hoa hoc
thi phai viét phuong trinh hoa hoc 1a diéu khong thé thiéu.

Vay ta goi hai kim loai c6 hoa tri 2 va 3 lan luot1a X va Y, ta co phan ung:

XCO3 + 2HCI -> XCl;, + CO;, + H,0 Q)

Y,(CO3); + 6HCI -> 2YCl3 + 3CO; + 3H,0 (2).

S6 mol chat khi tao ra & chuong trinh (1) va (2) 1a:

Neo, = 0672 _ 0,03 mol

: 224

Theo p}}én ung (1, 2) ta thiy ¢t 1 mol CO; bay ra tic 1a ¢6 1 mol mudi Cacbonnat chuyén
thanh mudi clorua va khoi lugng tang 71 - 60 = 11 (gam) (m¢, =60g; mg =71g).

S6 mol khi CO; bay ra 12 0,03 mol do d6 khéi lwong mubi khan ting 1én:

11.0,03 = 0,33 (gam).

Vay khdi luong mudi khan thu dugc sau khi c6 can dung dich.

M (muéi khan) = 10 + 0,33 = 10,33 (gam).

Bai 6: Hoa tan 20gam hdn hop hai mudi cacbonat kim loai hod tri 1 va 2 bang dung dich
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HCI du thu dugc dung dich X va 4,48 lit khi (& dktc) tinh khdi lugng mubdi khan thu duogc &
dung dich X.

Bai gidi: Goi kim loai hoa tri 1 va 2 1an luot 1a A va B ta c6 phuong trinh phan tng sau:
A,CO3 + 2HCI -> 2ACl + CO,T + H,0 (1)
BCO; + 2HCI -> BCl, + CO,T + H,0 2)
S6 mol khi CO; (6 dktc) thu duge ¢ 1 va 2 la:
Neo, = 4’_48 =
2224
Theo (1) va (2) ta nhan thdy ctr 1 mol CO; bay ra te 1a 6 1 mol muéi cacbonnat chuyén
thanh muodi Clorua va khoi lugng tang thém 11 gam (goc COs la 60g chuyén thanh goc Cla co
khoi lugng 71 gam).

0,2mol

Vay ¢6 0,2 mol khi bay ra thi khéi lwong mudi ting la:
0,2.11=2,2gam
Vay tong khdi lvong mudi Clorua khan thu duoc 1a:
Mmuéi khany = 20 + 2,2 = 22,2 (gam)

Bai 6: Nhung mot thanh kim loai M hoa tri II vao 0,5 lit dd CuSOy4 0,2M. Sau mot thoi gian
phan ting, khoi luong thanh M tang 1én 0,40g trong khi nong dd CuSO4 con lai 1a 0,1M.

a/ Xac dinh kim loai M.

b/ Lay m(g) kim loai M cho vao 1 lit dd chira AgNO3 va Cu(NOs), , ndong d6 mdi mudi 1a
0,1M. Sau phan g ta thu dugc chat ran A khoi lugng 15,28g va dd B. Tinh m(g)?

Huéng dan giai:
a/ theo bai rata co PTHH .
M +  CuSOq4 ——>  MSO, + Cu 1)
S6 mol CuSOy tham gia phan tng (1) 13: 0,5 (0,2 —0,1) = 0,05 mol
Do tang khdi lugng cia M la:
Mtang = Mkigp = Mkitan = 0,05 (64 — M) =0,40
gidira: M =56, vay M la Fe
b/ ta chi biét s6 mol ctia AgNO3 va s6 mol ctia Cu(NO3),. Nhung khong biét sé mol cua Fe
(chatkhir  Fg Cu | Ag (chif oxh manh)
! 01 | 01 | (mol)

Ag C6 Tinh oxi hoa manh hon Cu nén mudi AgNOs tham gia phan tmg vé6i Fe trudc.
PTHH:

Fe + 2AgNO; —— Fe(NOg), + 2Ag (1)

Fe + Cu(NOs); ——> Fe(NO3), + Cu (2
Ta c6 2 mdc dé so sanh:

- Néu vira xong phan tmg (1): Ag két tia hét, Fe tan hét, Cu(NO3), chua phan tng.

Chat rin A 1a Ag thi ta c6: ma = 0,1 x 108 = 10,8 g

- Néu vira xong ca phan tng (1) va (2) thi khi d6 chit rin A gém: 0,1 mol Ag va 0,1 mol
Cu

ma =0,1(108+64)=17,2¢g

theo dé cho ma = 15,28 g tacd: 10,8 < 15,28 < 17,2

viy AgNOs phan tmg hét, Cu(NOs), phan tmg mot phan va Fe tan hét.

Mcy tao ra = ma — Mag = 15,28 — 10,80 = 4,48 g. Vay s6 mol ctia Cu = 0,07 mol.
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Téng $6 mol Fe tham gia ca 2 phan ung 1a: 0,05 (spv 1) + 0,07 (¢pr 2) = 0,12 mol
Khéi luong Fe ban dau la: 6,72¢

4. PHUONG PHAP LAM GIAM AN SO.

Bai toan 1: (Xét lai bai toan da néu & phuong phap thir nhat)
Hoa tan hon hop 20 gam hai mudi cacbonnat kim loai hoa trj I va II bang dung dich HCI du

thu duoc dung dich M va 4,48 lit CO, (¢ dktc) tinh khdi lugng mubn tao thanh trong dung
dich M.

Bai giai
Goi A va B lan luot 1a kim loai hoa trj I va IL. Ta c6 phuong trinh phan tmg sau:
A,CO; + 2HCI ->2ACI + H,0 + CO,T (1)
BCO3 + 2HCI -> BCl, + H,0 + CO,T  (2)
S6 mol khi thu dugc ¢ phan tmg (1) va (2) la:

= ﬂ =0,2mol
22,4

Neo,

Goi a va b lan luot 1a s6 mol cua A,CO3 va BCO;3 ta duge phuong trinh dai s6 sau:
(2A + 60)a + (B + 60)b = 20 (3)

Theo phuong trinh phan tmg (1) s mol ACI thu dugc 2a (mol)

Theo phuong trinh phan g (2) sé6 mol BCI, thu dugc 1a b (mol)

Néu goi s6 mudi khan thu dugc 1a x ta c6 phuong trinh:
(A+355)2a+(B+71)b=x (4)

Ciing theo phan g (1, 2) ta co:

a+b=ng =02(mol) (5)

Tur phuong trinh (3, 4) (Lay phuong trinh (4) trir (5)) ta dugc:
11 (a+b) =x-20(6)

Thay a + b tir (5) vao (6) ta dugc:

11.02=x-20

=>Xx=22,2gam

Bai to4an 2: Hoa tan hoan toan 5 gam hdn hop 2 kim loai bér}g dung dich HCI thu dugc
dung dich A va khi B, ¢6 can dung dich A thu dugc 5,71 gam mudi khan tinh thé tich khi B ¢
dktc.

Bz‘li gidi: Goi X, Y 1a cac kim loai; m, n 1a hoa tri, x, y 1a s6 mol tuong ung, s6 nguyén tu
khoi 1a P, Q ta co:

2X +2n HCl => 2XCIn=nH,T (1)

2Y +2m HCI -> 2YCIm + mH,T  (ll).

Taco:xP+yQ=5(1)

x(P + 35,5n) + y(Q + 35,5m) = 5,71 (2)

Lay phuong trinh (2) trir phuong trinh (1) ta c6:

X(P +35,5n) + y(Q + 35,5m)- xP - yQ =0,71

=>35,5 (nx + my) =0,71

Theo I vall: Ny, :%(xn+my)
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=> thé tich: V =nx + my = SIS 22,4 =0,224 (lit)

355.2

5. PHUONG PHAP DUNG BAI TOAN CHAT TUONG DUONG.

a/ Nguyén tic:

~ Khi trong bai toan xay ra nhiéu phan tng nhung cac phan tng cung loai va cung hiéu
sudt thi ta thay hon hop nhi€u chat thanh 1 chat twong dwong. Lic do lugng (s6 mol, khoi
luong hay thé tich) ctia chat tuong duong bang luong ctia hon hop.

b/ Pham vi sir dung:

Trong vo co, phuong phap nay ap dung khi hdn hop nhiéu kim loai hoat dong hay nhiéu
oxit kim loai, hon hop mudi cacbonat, ... hodc khi hdn hop kim loai phan tng véi nude.

Bal 1: Mot hop hop 2 kim loai klemNA, B thuc 2 chu ki ké tiép nhau trong bang hé thong
tuan hoan c6 khoi luong 1a 8,5 gam. Hon hop nay tan heét trong nude du cho ra 3,36 lit khi Hp
(dktc). Tim hai kim loai A, B va khoi lugng cua moi kim loai.

Huéng dan giai:

PTHH

2A + 2H,O0 —— 2A0OH + H; (1)
2B + 2H,0 —— 2BOH + H; (2)
bPata=na,b=ng

3,36
tacé:a + b=2 — =0,3 (mol I
594 (mol) (1)

M trung binh: M = 85 28,33

Ta thiy 23 < M = 28,33 < 39

Gia sit Ma < Mg thi A 1a Na, B 1a K hoac nguoc lai.
ma+mg =23a+39% =85 (Il)

Tu (I, IT) ta tinh dugc: a = 0,2 mol, b= 0,1 mol.
Vaymna, =0,2*23=4,69, mg=0,1*39=39g¢.

Bai 2: Hoa tan 115,3 g hdn hop gdm MgCO3 va RCO3 bang 500ml dung dich H,SO, lodng
ta thu dugc dung dich A, chét ran B va 4,48 1it CO, (dktc). Co6 can dung dich A thi thu dugc
12g mudi khan. Mit khac dem nung chat ran B t&i khéi lugng khong doi thi thu dwoc 11,2 lit
CO, (dktc) va chat ran By. Tinh ndng do mol/lit cia dung dich H,SO, lodng da dung, khoi
luong ciia B, By va khéi lwong nguyén tir ctia R. Biét trong hdn hop dau sé mol ciia RCO3
gip 2,5 lan s6 mol cia MgCOs.

Hudng dan gidi:

Thay hén hgp MgCOs vd RCOs bing chit twong dwong M COs

PTHH
M CO; + H,80, ——> M SO, +CO, +H,0 (1)
0,2 0,2 02 02

S6 mol CO thu duge la: nco, = % =0,2 (mol)

Vﬁy ny, so, = f'l(:o2 =0,2 (mol)
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0,2
= Cmh,s0, = 05 =04 M

Rin B 1a M COjs du:

MCO; —> MO+CO, (2)

0,5 05 05

Theo phan tng (1): tr 1 mol M COj3 tao ra 1 mol M SO, khéi luong tang 36 gam.
Ap dung dinh luat bao toan khéi luong ta co:

115,3 = Mg + My tan - 7,2

Vaymg = 110,59

Theo phan ng (2): tr B chuyén thanh By, khéi lugng giam la:

Mco, =0,5*44=22¢.

Viymg, =mMg- Mco, =110,5-22=88,5¢

Téng s6 mol M COsla: 0,2 +0,5 = 0,7 mol

Taco M +60= 1153 164,71 = M =104,71

Vi trong hdn hop dau sé mol ciia RCO3 gap 2,5 1an s6 mol ciia MgCOs.

24*1+R*25

Nén 104,71 = = R=137

Vay R 1a Ba.

Bai 3: Pé hoa tan hoan toan 28,4 gam hdn hop 2 mudi cacbonat ctia 2 kim loai thudc phan
nhom chinh nhém II can dung 300ml dung dich HCI aM va tao ra 6,72 lit khi (dktc). Sau
phén tng, ¢6 can dung dich thu dugc m(g) mudi khan. Tinh gié tri a, m va xac dinh 2 kim
loai trén.

Hudng dan gidi:
_ 6,72 _

moz—EEZ—OB(mM)

Thay hdn hop bing M COs

M CO; + 2HCI —> MCl, + CO, +H,0 (1)
0,3 0,6 0,3 0,3

Theo ti 1€ phan ung ta co:
mu:anzzz*Q3:Q6mm

0,6
CmHol = — =2M

M HCI 0,3
S6 mol ciia M CO3 = nco, = 0,3 (mol)

Nen M + 60= 284 = 94,67
0,3

= M = 3467

Goi A, B 1a KHHH cua 2 kim loai thu¢c phan nhém chinh nhom I, Ma < Mg
tacd: Ma< M =34,67 < Mg dé thoa min ta thiy 24 < M = 34,67 < 40.
Vay hai kim loai thuc phan nhém chinh nhom I do la: Mg va Ca.
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Khoi luong mudi khan thu dugc sau khi ¢6 can 1a: m = (34,67 +71)* 0,3 =31,7 gam.

6/ PHUONG PHAP BAO TOAN SO MOL NGUYEN TU.
a/ Nguyén tic ap dung:
Trong moi qua trinh bién ddi hod hoc: S6 mol mdi nguyén té trong cac chit duoc bao toan.
b/ Vi du:

Cho 10,4g hon hop bot Fe va Mg (cotile s6 mol 1:2) hoa tan vua }lét trong 600ml dung
dich HNOj3 x(M), thu dugc 3,36 lit hon hop 2 khi N,O va NO. Biét hon hop khi ¢6 ti khoi d =
1,195. Xac dinh tri s0 x?

Huéng dan giai:

Theo bai ra ta co:

Nre:Nmg=1:2 (1) va 56ng + 24nyvg = 10,4 (I1)
Giai phuong trinh ta duoc: nre = 0,1 va nyg = 0,2

So dd phan tmg.

Fe, Mg + HNOjz------ > Fe(NO3)s , Mg(NO3), + N,O, NO + H,0O

0,1va0,2 X 0,1 0,2 avab (mol)

Ta cé:

a+b= 336 _ 0,15 va 44a+300 =1,195--->a=0,05mol va b = 0,1 mol
22,4 (a+b)29

S6 mol HNOj3 phén (g bang:

NHNO , = NN = 3NFe(NO 5) 5 T 2NMgNO 5), + 2NN, 0 + Mo
=3.0,1+20,2+2.0,05+0,1=0,9mol

Nong do mol/lit cia dung dich HNO3:

x(M) = 22 1000 =15M
600

7/ PHUONG PHAP LAP LUAN KHA NANG.
a/ Nguyén tic dp dung:

Khi giai cic bai toan hoa hoc theo phuwong phép dai s6, néu s6 phuong trinh toan hoc
thiét lap dugc it hon s6 an s6 chua biét can tim thi phai bién ludn ---> Bang cach: Chon 1 an
sO lam chuan rdi tach cac an so con lai. Nén dua vé phuong trinh todn hoc 2 an, trong d6 c6 1
an co gidi han (tat nhién néu ca 2 an c6 gioi han thi cang tot). Sau do cé thé thiét 1ap bang
bién thién hay du vao cac di€u kién khac dé chon cac gia tri hop 1i.

b/ Vidu:

Bai 1: Hoa tan 3,069 oxit MOy bang dung dich HNOg3 du sau d6 ¢ can thi thu dugce 5,22g
mudi khan. Hay xé&c dinh kim loai M biét n6 chi c6 mot hoa tri duy nhat.

Huéng dan giai:

PTHH: MOy + 2yHNOs; ----- > XM(NOg3),yx + YH20

Tu PTPU ta cé ti 1é:
306 5,22

M, +16y M, +124y

Trong d6: Bat 2y/x =n la hoa tri cia kim loai. Vay M = 68,5.n (*)

Choncacgiatri 1,2, 3,4. Tu (*) ---> M = 137 van =2 la phu hop.

---> M = 68,5.2y/x
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Do d6 M 1a Ba, hoa tri II.

Bai 2: A, B 1a 2 chat khi ¢ diéu kién thuong, A 1a hop chat cua nguyén t6 X v6i oxi (trong
d6 oxi chiém 50% khoi lugng), con B 1a hop chit ctia nguyén t6 Y véi hidrd (trong d6 hidro
chiém 25% khdi lwong). Ti khéi ciia A so véi B bang 4. Xéac dinh cong thie phan tir A, B.
Biét trong 1 phan tir A chi c6 mot nguyén tir X, 1 phan tir B chi c6 mot nguyén tir Y.

Huéng dan giai:
bat CTPT A 1a XOp, Ma = X +16n = 16n + 16n = 32n.
Pat CTPTAIaYOm Mg=Y +m=3m+m =4m.

Diéu kién thoa man: 0 < n, m < 4, déu nguyén va m phai 14 sé chén.
Vay m chi c6 thé 1a 2 hay 4.

Néum =2 thi Y = 6 (loai, khong cé nguyén té nio thoa)

Néum =4 thi Y = 12 (1a cacbon) ---> B 1a CH,

van =2 thi X =32 (1a luvu huynh) ---> A la SO,

8/ PHUONG PHAP GIOI HAN MOT PAI LUQNG.
a/ Nguyén tic ap dung:
Dua vio céc dai lugng c6 gidi han, chang han:
KLPTTB (M ), hod tri trung binh, s6 nguyén tir trung binh, ....
Hiéu suit: 0(%) < H < 100(%)
S6 mol chat tham gia: 0 < n(mol) < S& mol chét ban dau,...
Dé suy ra quan hé véi dai luong can tim. Bang cach:
Tim sy thay d6i & gia tri min va max cua 1 dai lugng nao d6 dé dan dén gi6i han can tim.

Gia str thanh phan hdn hop (X,Y) chi chita X hay Y dé suy ra gia tri min va max ctia dai
luong can tim.

b/ Vi du:

Bai 1: Cho 6,2g hdn hop 2 kim loai kiém thudc 2 chu ky lién tiép trong bang tuan hoan
phéan tng véi Hy0 du, thu dugc 2,24 lit khi (dktc) va dung dich A.
Tinh thanh phan % vé khi lugng timg kim loai trong hdn hgp ban dau.

Huéng dan:

a/ Pit R 1a KHHH chung cho 2 kim loai kiém di cho

Mg 12 khéi lwong trung binh ctia 2 kim loai kiém A va B, gia sit Ma < Mg
—->Ma<Mr<Mg.

Viét PTHH xay ra:

Theo phuong trinh phan tng:

Ng = 2nH2 =0,2mol. ---->Mr=6,2:0,2=31

Theo dé ra: 2 kim loai nay thudc 2 chu ki lién tiép, nén 2 kim loai do la:
A laNa(23) va B 1a K(39)

Bai 2:

a/ Cho 13,8 gam (A) 1a mudi cacbonat cua kim loai kiém»véo 110ml dung dich HCI 2M.
Sau phan tmg thay con axit trong dung dich thu dugc va thé tich khi thoat ra V; vuot qua
2016ml. Viét phuong trinh phan ung, tim (A) va tinh V; (dktc).
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b/ Hoa tan 13,8g (A) & trén vao nudc. Vira khudy vira thém tung giot dung dich HCI IM
cho to1 du 180ml dung dich axit, thu dugc V lit khi. Viét phuong trinh phan tng xay ra va
tinh V; (dktc).

Hudng dan:

a/ MCOj3 + 2HCI ---> 2MCl + H,0 + CO;,

Theo PTHH ta c0:

S6 mol M,CO3 = s6 mol CO, > 2,016 : 22,4 = 0,09 mol

---> Khdi lugng mol M,CO3 < 13,8 : 0,09 = 153,33 ()

Mt khéc: S6 mol MaCO3 phan img = 1/2 s6 mol HCI < 1/2. 0,11.2 = 0,11 mol

---> Khdi lugng mol M,CO3 = 13,8 : 0,11 = 125,45 (11)

T (I, IT) --> 125,45 < M,CO3 < 153,33 ---> 32,5 < M < 46,5 va M 1a kim loai kiém

---> M la Kali (K)

Vy s6 mol CO, = s6 mol K,CO3 =13,8: 138 = 0,1 mol ---> Vo, = 2,24 (lit)

b/ Giai tuong tu: ---> V, = 1,792 (lit)

Bai 3: Cho 28,1g quing d6lomit gom MgCOs; BaCO; (%MgCOs = a%) vao dung dich
HCI du thu dugce V (lit) CO; (¢ dktc).

a/ Xac dinh V (lit).

Hudng dan:

a/ Theo bai rata cd PTHH:

MgCO; + 2HCI —— MgCl, + H,O + CO; (1)

x(mol) x(mol)

BaCO; + 2HCI——> BaCl, + H,0 + CO, (2

y(mol) y(mol)

CO, + Ca(OH), —> CaCOz;{ + H,0 (3)
0,2(mol) «— 0,2(mol)—— 0,2(mol)

CO, + CaCO; + HyO — Ca(HCO3), (4)
Gia str hdn hgp chi c6 MgC0s.Vay "BaCO3z = 0

28,1

S6 mol: "MgCO; = i 0,3345 (mol)

Néu hdn hop chi toan 1a BaCOj3 thi "MgCO3 = 0
S6 mol: "BaCO; -84 _ 0,143 (mol)
197
Theo PT (1) va (2) ta c6 s6 mol CO, giai phong 1a:
0,143 (mol) < "CO, < 0,3345 (mol)
Vay thé tich khi CO; thu duoc & dkte 1a: 3.2 (lit) < Veo , < 7,49 (lit)
CHUYEN DE 2:
PO TAN - NONG PO DUNG DICH
M@t s6 cong thive tinh cdn nhd:

0
Cong thitc lién hé: C% = —005_ Hoge § = ~00C%
100+S 100 - C%
Cong thic tinh ndng ¢ mol/lit: ~ Cy = n(m_OI) _1000.n(mol)
v (iit) v (mi)
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* Mbi lién hé giita ndng d6 % va nong do mol/lit.

C,.M 10D.C%

Cong thurc lién h¢: C% = Hoac Cy = M

Trong do:

Me; 12 khoi luong chét tan (don vi: gam)

Mgm 12 khoi lwong dung méi (don vi: gam)

Mg 14 khdi lwong dung dich (don vi: gam)

V 1a thé tich dung dich (don vi: lit hodc mililit)

D 1a khdi lwong riéng ctia dung dich( don vi: gam/mililit)

M 1a khéi lwong mol cua chat( don vi: gam)

S 1a do tan cta 1 chat & mot nhiét d6 xéac dinh( don vi: gam)

C% la ndong do % cia 1 chat trong dung dich( don vi: %)

Cwm 1a ndng d6 mol/lit cta 1 chét trong dung dich( don vi: mol/lit hay M)
m

Cong thirc tinh d0 tan: S=—=.100
md

m

\ m
Cong thire tinh nong do %: C% = —% . 100%
Myq

Mdd = Mam + Mgt Hodc mag = Vigd mi) - Digimi)
* Mbi lién hé giira d6 tan ciia mot chat va nong do phan trim dung dich bdo hoa cua chit
d6 & mot nhiét do xac dinh.
Ctr 100g dm hoa tan dugc Sg chat tan dé tao thanh (100+S)g dung dich bio hoa.
Vay: x(g) /l y(g) // 100g //
DANG 1: TOAN PQ TAN

Phin dang 1: Bai to4n lién quan giira dd tan ctia mét chit va nong d6 phan trim
dung dich bao hoa cua chat do.

Bai 1: ¢ 40°C, do tan cua K,SO4 1a 15. Hay tinh ndng do phan trim cua dung dich K,SO4
bao hoa ¢ nhiét d§ nay?

Dap s6: C% = 13,04%

Bai 2: Tinh d6 tan cua Na,SO4 & 10°C va ndng dd phan trim cta dung dich bdo hoa
Na,SO,4 ¢ nhiét d0 nay. Biét rang & 10°C khi hoa tan 7,29 Na;SO,4 vao 80g H,O thi dugc
dung dich bao hoa Na,SO,.

Dap s6: S =9g va C% = 8,257%
thln dang 2: Bai toan tinh lwong tinh thé ngdm nwéc cin cho thém vao dung
dich cho san.
Cach lam:
Dung dinh luat bao toan khdi lugng dé tinh:

* Khéi lugng dung dich tao thanh = khdi lwong tinh thé + khéi lugng dung dich ban dau.

* Khoi lugng chat tan trong dung dich tao thanh = khéi lugng chét tan trong tinh thé + khéi
lugng chat tan trong dung dich ban dau.

* Cac bai toan loai nay thuong cho tinh thé can 1ay va dung dich cho san cé chtra cing loai
chat tan.

Bai tap ap dung:

Bai 1: Tinh luong tinh thé CuSO4.5H,0 cin dung dé diéu ché 500ml dung dich CuSO,
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| 8%(D = 1,1g/ml).

Dap s6: Khoi lugng tinh thé CuS04.5H,0 can lay 1a: 68,75g

Bai 2: Bé diéu ché 560g dung dich CuSO4 16% can phai lay bao nhiéu gam dung dich
CuSO4 8% va bao nhiéu gam tinh thé CuSO4.5H,0.

Hudng dan

* Céch 1:

Trong 560g dung dich CuSO4 16% c6 chtra.

Mct CuSO4(co trong dd CuSO4 16%) = 53236 = 2;20 =89,6(Q)

Dbt "CuS04.5H,0 = x(g)
1mol(hay 250g) CuSO4.5H,0 chira 160g CuSO,
A , 160x _ 16x
Vay x(g) / chura 250 - 25 (9
Mdd CuSQ4 8% c6 trong dung dich CuSO, 16% la (560 — x) g
(560—%).8 _ (560—X).2
100 25

Mct CuSO4(co trong dd CuSO48%) la (9)

(560-x).2 , 16x
25 25
Gidi phuong trinh dugc: x = 80.
Vay can ldy 80g tinh thé CuS04.5H,0 va 480g dd CuSOy4 8% dé pha ché thanh 560g dd
CuSO4 16%.

* Cach 2: Tinh toan theo so d6 dudng chéo.

Luwu y: Lugng CuSO,4 c6 thé coi nhu dd CuSO, 64%(vi ctr 250g CuS0O4.5H,0 thi ¢6 chtra

160g CuSOy). Vay C%(CuSOy) = % .100% = 649%.

Ta c6 phuong trinh: = 89,6

Phén dang 3: bai toan tinh lwong chit tan tich ra hay thém vao khi thay doi

nhiét do mot dung dich bao hoa cho san.

Céach lam:

Buwéc 1: Tinh khdi lwong chét tan va khéi lugng dung moéi c¢6 trong dung dich bdo hoa ¢
t:(°c)

Budre 2: Dit a(g) 1a khdi lugng chét tan A can thém hay da tach ra khoi dung dich ban déu,
sau khi thay ddi nhiét do tir t1(°%c) sang to(°c) véi t1(°c) khac t(°c).

Buwéc 3: Tinh khdi lwong chét tan va khéi luong dung moi c¢6 trong dung dich bdo hoa ¢
tz(OC).

Budic 4: ap dung cong thuc tinh d6 tan hay nong d6 % dung dich bao hoa(C% ddbh) dé tim
a.

Luwu ¥: Néu d@é yéu cau tinh lwong tinh thé ngdm nudc tach ra hay cdn thém vao do thay doi
nhiét do dung dich bao hoa cho san, o buoc 2 ta phai dat an so la so mol(n)

Bai 1: ¢ 12°C c6 1335g dung dich CuSO, béo hoa. Pun néng dung dich lén dén 90°C. Hoi
phai thém vao dung dich bao nhiéu gam CuSQO,4 dé dugc dung dich bao hoa ¢ nhiét d6 nay.
Biét ¢ 12°C, d6 tan ctia CuSOy4 12 33,5 va ¢ 90°C 12 80.

Dap s6: Khoi lugng CuSO, can thém vao dung dich 1a 465g.

Bai 2: & 85°C c6 1877g dung dich bdo hoa CuSO,. Lam lanh dung dich xudng con 25°C.
Hoi ¢6 bao nhidu gam CuSO,.5H,0 tach khoi dung dich. Biét do tan cia CuSO4 & 85°C la
87,7 va 6 25°C 13 40.
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Daép sb: Luong CuS04.5H,0 tach khoi dung dich 1a: 961,75g

Bai 3: Cho 0,2 mol CuO tan trong H>SO4 20% dun nong, sau d6 lam ngudi dung dich dén
10°C. Tinh khéi lugng tinh theé CuSO4.5H,0 da tach khoi dung dich, biét rang do tan cua
CuSO,4 & 10°C 14 17,49/100g H,0.

Pap s6: Luong CuS04.5H,0 tach khoi dung dich 1a: 30,7g

DANG 2: TOAN NONG PQ DUNG DICH

Bai 1: Cho 50ml dung dich HNO3 40% c6 khdi lugng riéng 13 1,25g/ml. Hay:
a/ Tim khéi luong dung dich HNO3 40%?

b/ Tim khéi lwong HNO3?

¢/ Tim néng dd mol/l cua dung dich HNO3 40%?

Dap s6:
al Mgg = 62,59
b/ mHNo3 = 25g

c/ CM(HNO3) =7,94M

Bai 2: Hay tinh ndng do mol/l ciia dung dich thu duoc trong mdi trudng hop sau:

a/ Hoa tan 20g NaOH vao 250g nudc. Cho biét Dy ,0 = lg/ml, coi nhu thé tich dung dich
khong doi.

b/ Hoa tan 26,88 lit khi hidro clorua HCI (dktc) vao 500ml nuéc thanh dung dich axit HCL
Coi nhu thé dung dich khong doi.

¢/ Hoa tan 28,69 NayCO3.10H,0 vao mét luong nudc vira di dé thanh 200ml dung dich
Na,COs.

Daép sb:

a/ Cm(naoH) = 2M

b/ CM(HCI) = 2,4M

¢/ Cm(Na,CO3) = 0,5M

Bai 3: Cho 2,3g Na tan hét trong 47,8ml nudc thu duogc dung dich NaOH va c6 khi H;
thoat ra . Tinh nong dd % cua dung dich NaOH?

Pap s6: C%aoH) = 8%

CHUYEN DE 3:
PHA TRON DUNG DICH
Loai 1: Bai toan pha loang hay c6 dac m¢t dung dich.
Pic diém cia bai toan:
- Khi pha loang, néng do dung dich giam. Con c6 dac, néng dd dung dich tang.
- Du pha lodng hay c6 dic, khdi lugng chat tan ludn ludn khong thay doi.
Cach lam:
C6 thé ap dung cong thirc pha lodng hay c6 dic
THi: Vi khéi luong chét tan khong d6i du pha loang hay c6 dac nén.
Mad()-C%(1) = Mua(z)-C%¢2)
THo: Vi s6 mol chat tan khong d6i du pha lodng hay ¢6 déc nén.
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Vi) Cm@) = Vi) Cm )

Néu gap bai toan bai toan: Cho thém Hp0 hay chit tan nguyén chat (A) vao 1 dung dich
(A) c6 ndng dd % cho trudce, co thé ap dung quy tac duong chéo dé giai. Khi d6 co6 thé xem:

- H,0 14 dung dich ¢6 ndng d6 0%

- Chét tan (A) nguyén chat cho thém 1a dung dich nong d6 100%

+ THy: Thém H,0

Dung dich ddu C1(%) \ Co(%) -

m
CZ(%) _ dd.dau

H20 O(%) C1(%) — Ca(%)

+ THy: Thém chét tan (A) nguyén chét

Dung dich dau  C1(%) 100 - Cy(%)
w —_ mdd dau
\ mctA

Chét tan (A)  100(%) C1(%) — Co(%)
Luu y: Ti 1€ hi¢u s6 nong do nhén dugc dung bang s6 phan khéi lwong dung dich dau( hay
H0, hoac chat tan A nguyén chat) can lay dit cung hang ngang.

Bai toan ap dung:

Bai 1: Phai thém bao nhiéu gam H,O vao 200g dung dich KOH 20% dé duoc dung dich
KOH 16%.

Dap s6: "H,0(can thém) = 50g

Bai 2: C6 30g dung dich NaCl 20%. Tinh néng dd % dung dich thu dugc khi:
Pha thém 20g H,O
C6 dic dung dich dé chi con 25g.

Dap s0: 12% va 24%

Bz‘i‘i 3: Tinh s6 ml H,0 can thém vao 2 lit dung dich NaOH 1M dé thu dugc dung dich méi
€6 nong do 0,1M.

Dap s0: 18 lit

Bai 4: Tinh s6 ml H,0 can thém vao 250ml dung dich NaOH1,25M d¢ tao thanh dung dich
0,5M. Gid st sy hoa tan khong lam thay doi dang ké thé tich dung dich.

Dap sb: 375ml

Bai 5: Tinh s6 ml dung dich NaOH 2,5%(D = 1,03g/ml) diéu ché duoc tir 80ml dung dich
NaOH 35%(D = 1,38g/ml).

Pap sb: 1500ml

Bai 6: Lam bay hoi 500ml dung dich HNO3z 20%(D = 1,20g/ml) dé chi con 300g dung
dich. Tinh nong dg % cua dung dich nay.

Dap s6: C% = 40%
Loai 2:Bai toan hoa tan mdt hos chit vao nwéc hay vao mot dung dich cho séin.
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a/ Pic diém bai toan:

Hoa chat dem hoa tan c6 thé 1a chét khi, chat long hay chat ran.

Su hoa tan c6 thé gay ra hay khong gdy ra phan Ung hoa hoc giira chat dem hoa tan voi
H,0 hodc chat tan trong dung dich cho san.

b/ Céch lam:

Budc 1: Xac dinh dung dich sau cung (sau khi hoa tan hoa chét) c6 chtra chat nao:

Cén luu y xem c6 phan Ung gitta chat dem hoa tan v6i HO hay chat tan trong dung dich
cho san khong? San pham phan tmg(néu c0) gém nhing chat tan nao? Nh¢ rang: co bao
nhiéu loai chét tan trong dung dich thi ¢6 bay nhiéu nong do.

. Néu chét tan ¢ phan ng hoa hoc voi dung moi, ta phai tinh nong d6 ctia san pham phan
ung chir khong dugc tinh ndng d cua chat tan do.

Budc 2: Xac dinh lwong chét tan(khdi lwong hay s6 mol) ¢6 chua trong dung dich sau cing.

. Luong chét tan(sau phan tmg néu c6) gdbm: san pham phan ng va cac chét tac dung con
du.

. Luong san phém phan tGng(néu cb) tinh theo pttu phai dwa vao chat tac dung hét(luong
cho du), tuyét doi khong dugc dua vao luong chat tdc dung cho du (con thira sau phan rng)

Budc 3: Xac dinh luong dung dich méi (khdi lugng hay thé tich)

. Pé tinh thé tich dung dich m&i ¢ 2 trudng hop (tuy theo dé bai)

Néu dé khong cho biét khoi lwong riéng dung dich méi(D gqrm)

+ Khi hoa tan 1 chat khi hay 1 chat rén vao 1 chét 16ng c6 thé coi:

Thé tich dung dich méi = Thé tich chat 1ong

+ Khi hoa tan 1 qhéit long vao 1 chat long khac, phai gia sir sy pha tron khong lam thay doi
dang ke the tich chat long, dé tinh:

Thé tich dung dich méi = Tong thé tich cac chat 1ong ban dau.

Néu dé cho biét khdi lrong riéng dung dich méi(Dggm)

mddm

Thé tich dung dich méi: Vygm =

ddm
Madm: 14 khéi lugng dung dich mai
+ Pé tinh khdi luong dung dich méi
Madm = Tong khdi lugng(trude phan tng) — khdi lugng két tna(hodc khi bay 1én) néu co.
Bai tap ap dung:

Bai 1: Cho 1‘4,84g tinh thé Nazcg)3 vao binh chira 500ml dung dich HCI1 0,4M duoc dung
dich B. Tinh nong dd mol/lit c4c chat trong dung dich B.

Daép s6: Nong do ciia NaCl 1a: Cy = 0,4M
Nong do ciia NayCOs con du 1a: Cy = 0,08M

‘Béi 2: Hoa tan 5,6lit khi HCI (¢ dktc) vao 0,1lit H,O dé tao thanh dung dich HCI. Tinh
nong do mol/lit va nong dd % cua dung dich thu dugc.

Dap s0:
Cwv=25M
C% = 8,36%

Bai 3 Cho 200g SO3 vao 1 lit dung dich H,SO4 17%(D = 1,12g/ml) dugc dung dich A.
Tinh ndng d6 % dung dich A.

Dap s6: C% = 32,985%

Bai 4: xac dinh luong SO; va luong dung dich HySO4 49% can 1ay dé pha thanh 450g dung ‘

Pinh Tho

Page 19



dich H,SO, 83,3%.

Dap s6:
Khéi lugng SO3 can 1ay 1a: 210g
Khéi lugng dung dich H,SO4 49% céan lay 1a 240g

Bai 5: Xac dinh khéi luong dung dich KOH 7,93% can 14y dé khi hoa tan vao d6 47g K,0
thi thu dugc dung dich 21%.

Dap s6: Khéi lugng dung dich KOH 7,93% can ldy 1a 352,94¢

Bai 6: Cho 6,99 Na va 9,3g Na;O vao nuéc, duoc dung dich A(NaOH 8%). Hoi phai lay
thém bao nhiéu gam NaOH c6 dg tinh khiét 80%(tan hoan toan) cho vao dé dugc dung dich
15%7?

Dap s6: - Khdi lwong NaOH c6 d6 tinh khiét 80% can 1dy 1a 32,3g

Loai 3: Bai toan pha tron hai hay nhiéu dung dich.

a/ Pic diém bai toan.

Khi pha tron 2 hay nhiéu dung dich voi nhau c6 thé xay ra hay khong xay ra phan tmg hoa
hoc gifra chat tan cta cac dung dich ban dau.

b/ Cach lam:

THy: Khi tron khong xay ra phan ing hoa hoc(thudng gap bai toan pha tron cac dung dich
chtra cung loai hod chat)

Nguyén tac chung dé giai 1a theo phwong phap dai s6, 1ap hé 2 phuong trinh toan hoc (1
theo chat tan va 1 theo dung dich)

Cac budrc giai:

Budc 1: Xac dinh dung dich sau tron ¢ chira chét tan nio.

Budc 2: Xac dinh lugng chét tan(mg) c6 trong dung dich méi(ddm)

Budc 3: Xac dinh khoi lugng(mggm) hay thé tich(Vggm) dung dich mai.

Maam = Tong khdi luong( cac dung dich dem tron )

+ Néu biét khdi luong riéng dung dich m&i(Dgdm)
Magm
Dddm

+ Néu khong biét khdi luong riéng dung dich méi: Phai gia sir sy hao hut thé tich do sy pha
tron dung dich 1a khong dang ke, dé co.

Vdm =

Vgam = Tong thé tich cac chit 16ng ban dau dem tron
+ Néu pha tron cac dung dich ctng loai chit tan, cting loai ndng dd, c6 thé giai bang quy
tac duong chéo.

m1(g) dd C1(%) Cy-Cs
Cs(%)
mz(g) dd C2(%) \ Cs-Cs
(Gia sir: C1< C3 < Cy) va su hao hut thé tich do su pha tron cac dd 1a khong dang ké.
m G, -G
m, C,-C,

+ Néu khong biét ndng do % ma lai biét ndng do mol/lit (Cy) thi ap dung so do:
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Vi(l)dd Ci(M) C,-Cs

\ /
ca(M)\

Vo(g) dd  Cx(M) C;-C
(Gia su: C1<C3<Cy )
vV, C,-C,
vV, C,-C,
+ Néu khong biét nong do % va nong do mol/lit ma lai biét khéi luong riéng (D) thi 4p
dung so do:
Vi(l) dd Dy(g/ml) D, D3

\/

Ds(g/ml)

Vo(l) dd Ds(g/mi) — \b3 D,

(Gia str: D1< D3 < D) va su hao hut thé tich do su pha trdn cac dd 1a khong dang Kké.
V1 _ Dz B D3
V_z ) D3 - D1
TH>: Khi trén c6 xay ra phan Gmg hoa hoc ciing giai qua 3 budc tuong tu bai toan loai 2
(Hoa tan mét chat vao mot dung dich cho san). Tuy nhién, can luu y.
6 budce 1: Phai xac dinh cong thic chat tan moi, sO lwong chat tan méi. Can cha y kha ning
c6 chat du(do chat tan ban dau khong tac dung hét) khi tinh toan.
0 budce 3: Khi xac dinh lugng dung dich méi (mggm hay Vgm)
TaCO Mgam = Tong khéi lwong cic chat dem trong — khéi lwong chat két tia hodc chét khi
xuét hién trong phan tmg.

Thé tich dung dich méi tinh nhu trudng hop 1 loai bai toan nay.

Thi du: ap dung phwong phap dudong chéo.

Mot bai toan thuong c6 nhiéu cach gidi nhung néu bai toan nao c6 thé sir dung duwogc
phuong phap duong chéo dé giai thi s€ 1am bai todn don gidn hon rat nhiéu.

Bai toan 1: Cr?ln bao nhiéu gam tinh thé CuSOy, . 5H,0 hoa vao bao nhiéu gam dung dich
CuS04 4% de diéu che dugc 500 gam dung dich CuSO,4 8%.

Bai giai: Giai Bang phuong phap théng thuong:

Khdi lwong CuSOy ¢6 trong 500g dung dich bang:

. _5008

cua 100

Goi x 1a khoi lugng tinh thé CuSO4 . 5 H20 can lay thi: (500 - x) Ia khéi lugng dung dich
CuSO4 4% can lay:

Khéi lwong CuSO4 c6 trong tinh thé CuSO, . 5H,0 bang:

Meyso, = %%0 (2)

Khéi lwong CuSO4 c6 trong tinh thé CuSO,4 4% la:

=40gam (1)
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Meyso, = (50200)()._4 3)

Tu (1), (2) va (3) ta co:

(x.160) N (500-x).4 _
250 100

=>0,64x + 20 - 0,04x = 40.

Giai ra ta duogc:

X =33,33g tinh thé

Vay khéi lugng dung dich CuSOy 4% can lay la:

500 - 33,33 gam = 466,67 gam.

+ Gidi theo phwong phap dwong chéo

40

Goix la s6 gam tinh thé CuSO; . 5 H,0 can ldy va (500 - x) 14 s6 gam dung dich can l4y ta
c6 so d6 duong chéo nhu sau:
x _4_1
500-x 56 14

X
500 - x

69 ~_ ; _la-8] =
4~ “Nles-8|

Giadi ra ta tim dugc: X = 33,33 gam.

Bai toan ap dung:

Bai 1: Can pha ché theo ti 1¢ nao vé khdi lugng giira 2 dung dich KNO3 ¢6 nong do %
tuong g 1a 45% va 15% de dugc mot dung dich KNO3 ¢6 nong d6 20%.

Dip s0: Phai ldy 1 phan khoi luong dung dich c6 nong do 45% va 5 phan khoi lugng dung
dich c6 nong do 15% deé tron véi nhau.

Bai 2: Tron Vi(1) dung dich A(chtra 9,125g HCI) v6i V(1) dung dich B(chtra 5,475g HCI)
duoc 2(1) dung dich D.

Coi thé tich dung dich D = Tong thé tich dung dich A va dung dich B.

Tinh néng d6 mol/lit ciia dung dich D.

Tinh néng d6 mol/lit ciia dung dich A, dung dich B (Biét hiéu nong do mol/lit cia dung
dich A trtr ndng d6 mol/lit dung dich B 1a 0,4mol/1)

Dap s0:
Cm@dp) = 0,2M
bat néng d6 mol/l cta dung dich A 1a x, dung dich B 1a y ta c6:
x—=y=04()
Vithétich: Vadp =Vdada+ Vags = % + % =2 (”)
X y

Giai hé phuong trinh ta dugc: x = 0,5M, y=0,IM
Vay nong d6 mol/l ctia dung dich A 13 0,5M va cta dung dich B 13 0,1M.

Bai 3: Ho1 phai liy 2 dung dich NaOH 15% va 27,5% mdi dung dich bao nhiéu gam tron
vao nhau dé dugc 500ml dung dich NaOH 21,5%, D = 1,23g/ml?

Pép s6: Dung dich NaOH 27.5% can ldy 1a 319,8g va dung dich NaOH 15% can lay la
295,29

Bai 4: Tron lan 150ml dung dich H,SO, 2M vao 200g dung dich H,SO4 5M (D =
1,29g/ml). Tinh nong d¢ mol/l ciia dung dich HSO4 nhan dugc.

Daép sb: Nong do H,SO4 sau khi tron 1a 3,5M
‘ Bai 5: Tron 1/3 (1) dung dich HCI (dd A) véi 2/3 (1) dung dich HCI (dd B) duoc 1(1) dung‘
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dich HCI méi (dd C). Lay 1/10 (1) dd C tac dung v&i dung dich AgNOj3 dur thi thu duogc 8,61g
ket taa.

Tinh ndng d6 mol/l cta dd C.

Tinh ndng d6 mol/l cua dd A va dd B. Biét ndng d6 mol/l dd A = 4 néng dé mol/l dd B.

Dap sb: Nong do mol/l ciia dd B 13 0,3M va ctia dd A 13 1,2M.

Bai 6: Tron 200ml dung dich HNOs (dd X) v6i 300ml dung dich HNOs (dd Y) dugc dung
dich (Z). Biét rang dung dich (Z) tdc dung vtra du voi 7g CaCOs.

Tinh ndng d6 mol/l ctia dung dich (Z).

Ngudi ta ¢6 thé diéu ché dung dich (X) tir dung dich (Y) bang cach thém H,0 vao dung
dich (Y) theo ti I¢ thé tich: Vh,o0: : Vader) = 3:1.

Tinh wnor}g d6 mol/l dung dich (X) va dung dich (Y)? Biét sy pha tron khong lam thay doi
dang ke the tich dung dich.

Dap s6:
Cwmddz) = 0,28M
Nong dd mol/l cua dung dich (X) 1a 0,1M va cua dung dich (Y) 1a 0,4M.

Bai 7: Bé trung hoa 50ml dung dich NaOH 1,2M can V(ml) dung dich H,SO, 30% (D =
1,222g/ml). Tinh VV?

bap s6: Thé tich dung dich H2SO4 30% can léy la 8,02 ml.

Bai 8: Cho 25g dung dich NaOH 4% tac dung voi 51g dung dich H,SO4 0,2M, ¢ khdi
lwong riéng D = 1,02 g/ml. Tinh ndng d6 % cac chat sau phan ung.

bap s6:
Nong d6 % cua dung dich NaySO4 12 1,87%
Nong d6 % ctia dung dich NaOH (du) 13 0,26%

Bai 9:Tron 1an 100ml dung dich NaHSO,4 IM vé&i 100ml dung dich NaOH 2M dugc dung
dich A.

Viét phuong trinh hoa hoc xay ra.
C6 can dung dich A thi thu duoc hdn hop nhitng chat nao? Tinh khéi lwong ctia mdi chat.

Dap s6: b) Khoi luong cac chat sau khi ¢6 can.
Khbi luong mudi Na,SO, 13 14,29
Khéi lugng NaOH(con du) 1a4 g

_Bai 10: Khi trung hoa 100ml dung dich cua 2 axit H,SO,4 va HCI bang dung dich NaOH,
roi ¢ can thi thu dugc 13,2g mudi khan. Biét rang ctr trung hoa 10 ml dung dich 2 axit nay
thi can vira du 40ml dung dich NaOH 0,5M. Tinh ndong dd mol/l cia moi axit trong dung dich
ban dau.

bap s6: Néng d6 mol/l cua axit H,SO4 1a 0,6M va cua axit HCI 1a 0,8M

Bai 11: Tinh nong d6 mol/l cia dung dich H,SO, va dung dich NaOH biét rang:
Ctr 30ml dung dich H,SO4 dugc trung hoa hét boi 20ml dung dich NaOH va 10ml dung
dich KOH 2M.

Nguoc lai: 30ml dung dich NaOH duoc trung hoa hét boi 20ml dung dich H,SO,4 va 5ml
dung dich HCI 1M.

Dap sb: Nong do mol/l cua dd H,SO4 13 0,7M va cua dd NaOH 13 1,1M.

Huwdéng din giai bai toan ndng do bang phwong phap dai sb:
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Thi du: Tinh ndng d6 ban dau cia dung dich H,SO, va dung dich NaOH biét rang:

- Néu d6 3 lit dung dich NaOH vao 2 lit dung dich HSO, thi sau phan tmg dung dich ¢6
tinh kiém vd&i1 nong do 0,1M.

- Néu d6 2 lit dung dich NaOH vao 3 lit dung dich H,SO; thi sau phan ¢mg dung dich ¢6
tinh axit voi nong d¢ 0,2M.

Bai giai
PTHH: 2NaOH + H,SO,4 -> Na,SO,4 + 2H,0
Goi ndng d6 dung dich xut 1 x va ndng d6 dung dich axit 14 y thi:
* Trong trudng hop thir nhit luong kiém con lai trong dung dich 1a
0,1.5=0,5mol.
Luong kiém di tham gia phan tng 13: 3x - 0,5 (mol)
Luong axit bi trung hoa la: 2y (mol)
Theo PTPU s6 mol x1t 16n hon 2 1an H,SO,
Vay3x-0,5=2y.2=4yhay 3x -4y =0,5(1)
* Trong trudong hop thir 2 thi lugong a xit du 1a 0,2.5 = Imol
Luong axit bi trung hoa 1a 3y - 1 (mol)
Lugng xut tham gia phan g 1a 2x (mol). Ciing lap luén nhu trén ta dugc:

3y-1:%.2x:xhay3y-x:1(2)

Tur (1) va (2) ta ¢6 hé phuong trinh bac nhét:
3x—-4y=0,5
{3y -x=1
Giai h¢ phuong trinh nay ta dugc x = 1,1 vay =0,7.
Vay, ndng do ban dau cua dung dich H,SO4 14 0,7M cuia dung dich NaOH 1a 1,1M.

Bai 12: Tinh néng d6 mol/l cta dung dich NaOH va dung dich H,SO,. Biét néu liy 60ml
dung dich NaOH thi trung hoa hoan toan 20ml dung dich H,SO,. Néu lay 20ml dung dich
H,SO, tac dung véi 2,5g CaCO; thi mubn trung hoa lugng axit con du phai dung hét 10ml
dung dich NaOH ¢ trén.

Pap sb: Nong do mol/l cia dd H,SO4 13 1,5M va cua dd NaOH 1a 1,0M.

Bai 13: Tinh néng do mol/l ciia dung dich HNOj3 va dung dich KOH. Biét
20ml dung dich HNOj3 duoc trung hoa hét boi 60ml dung dich KOH.

20ml dung dich HNOj3 sau khi tac dung hét voi 2g CuO thi duoc trung hoa hét bai 10ml
dung dich KOH.

Pap sb: Nong do ciia dung dich HNO3 12 3M va cua dung dich KOH 1a 1M.

Bai 14: C6 2 dung dich H,SO,4 l1a A va B.

‘Né'u 2 dung dich A yé B duogc tron 1an theo ti 16 khéi h‘Ic_mg 7:3 thi th}l duoc d}lng ‘dich Cco
nong dd 29%. Tinh ndong do % cua dd A va dd B. Biét nong d§ dd B bang 2,5 1an nong d6 dd
A

Lay 50ml dd C (D = 1,27g/ml) cho phan tng v6i 200ml dd BaCl, 1M. Tinh khdi lugng két
tua va néng d¢ mol/l cua dd E con lai sau khi da tach hét két tua, gia sir thé tich dd thay doi
khong dang ke.

Huéng dan:
a/ Gia st co 100g dd C. Pé c6 100g dd C nay can dem tron 70g dd A ndng do x% va 30g
dd B nong dd y%. Vi nong d6 % dd C 1a 29% nén ta c6 phuong trinh:
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mHZSO4(trong ddc) = Ig—())( + ig—g
Theo bai rathi: y=2,5x (Il)
Giai hé (I, II) dugc: x% = 20% va y% = 50%
C%m,, _ 29(50.127)

100M  100.98
"BaCl, = 0,2 mol > "H,S0,. Vay axit phan tng hét
MBaSO, = 0,1879 . 233 = 43,78g

Dung dich con lai sau khi tach hét két tua c6 chira 0,3758 mol HCI va 0,2 — 0,1879 =
0,0121 mol BaCl, con du.

Vay ndng d6 cua dd HC1 1a 1,5M va caa dd BaCl, 1a 0,0484M

=29 (1)

b/ nHZSO4(tr0ng 50mlddC) = =0,1879 mol

Bai 15: Tron dd A chita NaOH va dd B chira Ba(OH); theo thé tich bing nhau dugc dd C.
Trung hoa 100ml dd C cén‘ hét 35ml dd H,SO,4 2M va thu duoc 9,3Zg két taa. Tinh r;éng do
mol/l cua cac dd A va B. Can tron bao nhiéu ml dd B véi 20ml dd A d€ hoa tan vira hét 1,08g
bot Al

Pap sé: "H,S04 = 0,07 mol; "NaOH = 0,06 mol; "Ba(OH), = 0,04 mol.
CmnaoH) = 1,2M; Cmgaon) , ) = 0,8M.
Can tron 20ml dd NaOH va 10ml dd Ba(OH); dé hoa tan hét 1,08g bot nhom.

CHUYEN DE 4:
XAC PINH CONG THUC HOA HQC
Phwong phap 1: Xac dinh cong thirc hoa hoc dya trén biéu thirc dai so.
* Cach giai:
Budc 1: Pit cong thirc tong quat.
Budc 2: Lap phuong trinh(Ttr biéu thirc dai s6)
Budc 3: Giai phuong trinh -> Két luan
Cic biéu thirc dai so6 thuong gip.
Cho biét % ctia mot nguyén to.
Cho biét ti 1¢ khdi luong hodc ti 1¢ %(theo khdi lwong cac nguyén td).
Cic cong thirc bién doi.
Cong thirc tinh % ciia nguyén td trong hop chat.

CTTQ ABy ABy
: 9 M,.
%A = MaX 1000 > %A _ MpX
M gy %B Mj.y
Cong thirc tinh khéi lugng ctia nguyén t6 trong hop chét.
CTTQ ABy A«By
m M ,.X
Ma = nAxB .Ma.X --> A = A
’ mg Mgy
Luuy:

Pé xé4c dinh nguyén td kim loai hodc phi kim trong hop chat c6 thé phai lap bang xét hoa tri
ung voi nguyén tir khoi cua kim loai hodc phi kim do.

Ho4 tri ciia kim loai (n): 1 < n < 4, v6i n nguyén. Riéng kim loai Fe phai xét thém hoa tri
8/3.
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Hoa tri ctia phi kim (n): 1 < n < 7, véi n nguyén.
Trong oxit ctia phi kim thi s6 nguyén tir phi kim trong oxit khéng qué 2 nguyén tu.
Bai tap ap dung:

Bai 1: Mot oxit nito(A) c6 cong thirc NOy va cd %N = 30,43%. Tim cong thirc cta (A).

Dap sb: NO,

Bai 2: Mot oxit sit co %Fe = 72,41%. Tim cong thirc cta oxit.

Dap s6: Fez04

Bai 3: Mot oxit cua kim loai M ¢6 %M = 63,218. Tim cong thirc oxit.

Dap sb: MnO,

Bai 4: Mot quang sat c6 chira 46,67% Fe, con lai 14 S.

Tim cong thuc quang.

Tir quing trén hay diéu ché 2 khi c6 tinh khir.
Dap sb:

FeS;

H,S va SO,.

Bai 5: Oxit dong c6 cong thirc CuxOy va co Mg, : Mg =4 : 1. Tim cong thirc oxit.

Pap s6: CuO

Bai 6: Oxit ciia kim loai M. Tim cong thirc cia oxit trong 2 trudng hop sau:
My:Mo=9:8
%M :%0=7:3

Daép sb:
Al,O3
Fe,O3

Bai 7: Mot oxit (A) cta nito ¢6 ti khdi hoi cia A so v6i khong khi 1a 1,59. Tim cong thirc
OXit A.

Dap s6: NO,

Bai 8: Mot oxit ctia phi kim (X) c6 ti khdi hoi cta (X) so v6i hidro bang 22. Tim cong thic

(X).

Dap s0:
THq: CO,
TH>: N,O

Phwong phap 2: Xac dinh cong thirc dua trén phan tng.
Cach giai:
Budc 1: bat CTTQ
Bude 2: Viét PTHH.
Budc 3: Lap phuong trinh toan hoc dua vao cac an s theo cach dat.
Budc 4: Giai phuong trinh todn hoc.
Mot sb goi y:
Vi céc bai todn c6 mdt phan ng, khi 1ap phuong trinh ta nén 4p dung dinh luat ti I¢.
Tong quat:
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COPTHH: aA + bB ---—> qC + pD @)

Chuanbi: a b.Mg 0.22,4
Pé cho: DA pu NB pu Vc ) ¢ dktc
Theo(1) ta co:
a _ b.M, _ 9224
Na pu Mg pu Ve

Bai tap ap dung:

Bai 1: D4t chay hoan toan 1gam nguyén té R. Can 0,7 lit oxi(dktc), thu dugc hop chit X.
Tim cong thuc R, X.

Pap sb: R1a S va X 1a SO,

Bai 2: Khir hét 3,48 gam mot oxit ciia kim loai R can 1,344 lit Hy (dktc). Tim cong thirc
OXit.

bay la phan tng nhiét luyén.
Téng quat:
Oxit kim loai A + (Hz, CO, Al, C) - Kim loai A + (H,0, CO,, Al,03, CO hodc CO,)

Piéu kién: Kim loai A 1a kim loai dtirmg sau nhom.

Daép sb: Fes0,
Bai 3: Nung hét 9,4 gam M(NO3), thu dugc 4 gam M,0;,. Tim cong thirc mubi nitrat ‘

Huéng dan:
Phan g nhiét phan mudi nitrat.
Cong thirc chung:

Pap s6: Cu(NO3),.

Bai 4: Nung hét 3,6 gam M(NO3), thu dugc 1,6 gam chit rin khong tan trong nudc. Tim
cong thirc mudi nitrat dem nung.

Huéng din: Theo dé ra, chat ran co thé 1a kim loai hodc oxit kim loai. Giai bai toan theo 2
truong hop.

chay:

TH: Rén 1a oxit kim loai.

Phan tmg: 2M(NOg)y () --'--=-> M2Op (i + 2nOgg + -

O29

Hoac 4M(N03)n 0 et 2M>0p, ot 4n02(k) + (2ﬂ — m)Oz(k)
Piéukién: 1 <n<m<3,véin,m nguyén duong.(n, m 1a hod tri cia M )
Dap s6: Fe(NO3);

Bai 5: B4t chay hoan toan 6,8 gam mot hop chat vo co A chi thu dugc 4,48 lit SOx(dktc) va
3,6 gam H,0. Tim cong thirc cia chat A.

Pap s6: HoS

Bai 6: Hoa tan hoan toan 7,2g mot kim loai (A) hoa tri II bang dung dich HCI, thu dugc
6,72 lit H, (dktc). Tim kim loai A.

Dap s6: A 1a Mg
‘ Bai 7: Cho 12,8g mot kim loai R hoa tri II tac dung véi clo vira du thi thu dugc 27g mubdi ‘
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‘ clorua. Tim kim loai R.

Pap s6: R 1a Cu

Bai 8: Cho 10g sit clorua(chua biét hoa tri cua sét ) tac dung v6i dung dich AgNO; thi thu
dugc 22,6g AgCly (khong tan). Hay xac dinh cong thirc ciia muoi sat clorua.

bap s6: FeCl,

Bai 9: Hoa tan hoan toan 7,56g mot kim loai R chua rd hoa tri vao dung dich axit HCI, thi
thu duoc 9,408 lit H (dktc). Tim kim loai R.

Pap s6: R 1a Al

Bai lO:‘ Hoa tan hoan toan 8,9g hdn hop 2 kim loai A va B c6 cung hoa tri II va ¢o ti 1€ mol
la1l:1 bang dung dich HCI dung du thu duoc 4,48 lit Hp(dktc). Hoi A, B 1a cac kim loai nao
trong so cac kim loai sau day: ( Mg, Ca, Ba, Fe, Zn, Be )

Dap s6:A va B 1a Mg va Zn.

Bai 11: Hoa tan hoan toan 5,6g mot kim loai hoa tri 11 béng dd HCI thu duoc 2,24 lit
H-(dktc). Tim kim loai trén.

Dap sb: Fe

Bai 12: Cho 4,48g mot oxit ciia kim loai ho4 tri tic dung hét 7,84g axit H,SO,4. Xac dinh
cong thirc cia oxit trén.

Pap sb: CaO

Bf}li 13: Pé hoa tan 9,6g mot hdn hop dong mol (cting sb mol) cua 2 oxit kim loai c6 hoa tri
IT can 14,6g axit HCI. Xac dinh cong thure cta 2 oxit trén. Biét kim loai hoa tri II c6 thé 1a Be,
Mg, Ca, Fe, Zn, Ba.

Dap s6: MgO va CaO

Bai 14: Hoa tan hoan toan 6,59 mot kim loai A chua rd hoé tri vao dung dich HCI thi thul
ldugc 2,24 lit Ha(dktc). Tim kim loai Al

Dap sb: A 1a Zn

Bai 15: C6 mot oxit sat chwa rd cong thirc, chia oxit nay lam 2 phan bang nhau.
a/ Pé hoa tan hét phan 1 can dung 150ml dung dich HC1 1,5M.
b/ Cho ludng khi H, du di qua phan 2 nung néng, phan tng xong thu duoc 4,2g sit.

Tim cong thirc cua oxit sdt ndi trén.

Dap s0: Fe,03

Bai 16: Khir hoan toan 4,06g mot oxit kim loai bang CO ¢ nhiét d6 cao thanh kim loai.
Dan toan bo khi sinh ra vao binh dung nudc voi trong du, thdy tao thanh 7g két tua. Néu lay
lugng kim loai sinh ra hoa tan hét vao dung dich HCI du thi thu dugc 1,176 lit khi H, (dktc).
Xac dinh cong thtrc oxit kim loai.

Huéng dan:
Goi cong thure oxit 1a MOy = amol. Ta c6 a(Mx +16y) = 4,06
MOy + yCO ----->xM + yCO;

a ay ax ay (mol)
CO, + Ca(OH), ----> CaCO; +H;0
ay ay ay (mol)
Ta ¢ ay = s6 mol CaCO3 = 0,07 mol.---> Khdi luong kim loai = M.ax = 2,94g.
2M + 2nHCI ----> 2MCl, + nH;ax 0,5nax (molTa
c6: 0,5nax = 1,176 :22,4=0,0525molhaynax=0,105Laptilé: M 2,94 =28.Vay M = 28n ---
nax 0,0525
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> Chicogiatrin=2vaM =56 1aphuhop. Vay M la Fe. Thay n =2 ---> ax = 0,0525.
,oax _ 00525 _ 3 _ x

Taco: —= —— = — = —-—-->x =3 vay=4. Vay cong thirc oxit 1a Fe3O,.
ay 0,07 4 vy
CHUYEN DE 5:

BAI TOAN VE OXIT VA HON HQP OXIT
Tinh chit:
Oxit bazo tac dung voi dung dich axit.
Oxit axit tdc dung véi dung dich bazo.
Oxit ludng tinh vira tac dung véi dung dich axit, vira tac dung dung dich bazo.
Oxit trung tinh: Khong tac dung dugc véi dung dich axit va dung dich bazo.
Céach lam:
Bude 1: bat CTTQ
Bude 2: Viét PTHH.
Budce 3: Lap phuong trinh toan hoc dya vao cac 4n s theo céach dat.
Budc 4: Giai phuong trinh todn hoc.
Budc 5: Tinh toan theo yéu cau cua dé bai.

A - TOAN OXIT BAZO

Bai tap ap dung:

Bai 1: Cho 4,48g mdt oxit ciia kim loai hoa tri tac dung hét 7,84g axit H,SO4. Xéac dinh
cong thirc cia oxit trén.

Pap sb: CaO

Bai 2: Hoa tan hoan toan 1 gam oxit ctia kim loai R can dung 25ml dung dich hén hop gom
axit H,SO4 0,25M va axit HCI 1M. Tim cong thirc cia oxit trén.

bap $6: F e,03

Bai 3: C6 mot oxit sit chua 16 cong thirc, chia oxit ndy 1am 2 phan bang nhau.

a/ Pé hoa tan hét phan 1 can dingl150ml dung dich HCI 1,5M.

b/ Cho ludng khi H, du di qua phan 2 nung néng, phan tng xong thu dugc 4,2g sit.
Tim cong thirc ciia oxit sit noi trén.

bap $6: F e,03

Bai 4: Khi hoa tan mot luong cua mot oxit kim loai hoa tri IT vao mdt lugng vira du dung
dich axit HySO4 4,9%, nguoi ta thu duge mdt dung dich mudi c6 nong do 5,78%. Xac dinh
cong thirc cia oxit trén.

Huéng dan:

bat cong thirc cua oxit 1a RO

PTHH: RO + H,SO; ----> RSO,+ H,0

(Mr+16) 989 (Mg + 96)g

Gia str hoa tan 1 mol (hay Mg + 16)g RO

Khéi lugng dd RS04(5,87%) = (Mg + 16) + (98 : 4,9).100 = Mg + 2016
My +96

My + 2016

C% = .100% =5,87%
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Giai phuong trinh ta dugc: Mg = 24, kim loai hoa tri II 1a Mg.
Dap sb: MgO

Bai 5: Hoa tan hoan toan mat oxit kim loai hoa tri II bang dung dich H,SO4 14% vira du thi
thu duoc mot dung dich mudi c6 nong do 16,2%. Xac dinh cong thirc cua oxit trén.

Dap sb: MgO

B - BAI TOAN VE OXIT AXIT

Bai tip 1: Cho tur tir khi CO; (SO,) vao dung dich NaOH(hoac KOH) thi c6 cac PTHH xay
ra.

CO, + 2NaOH — Na,CO; + H,0Y

Sau d6 khi s6 mol CO; = s6 mol NaOH thi c6 phan tng.

CO, + NaOH —— NaHCO; (2

Huwéng gidgi: xét ty 1& sé mol dé viét PTHH xay ra.
"NaOH

"CO,
Néu T < 1 thi chi c6 phan tng (2 ) va co thé du CO».
Néu T > 2 thi chi c6 phan tng ( 1) va c6 thé du NaOH.
Néu 1 < T < 2 thicoca2phanimg (1) va(2)d trénhodc co thé viét nhu sau:
CO, + NaOH — NaHCO; (Y’
tinh theo s6 mol ctua CO.
Vasaudé: NaOHg + NaHCO; ——> Na,CO; + H,0 ()

Hoac dua Vz‘lg s6 mol CO, va sé mol NaOH hoic s6 mol Na,CO3; vd NaHCO; tao thanh
sau phan tng dé 1ap cac phuong trinh todn hoc va giai.

pit T =

bat an X,y lan luot 1a s6 mol cua Na,CO3 va NaHCO3 tao thanh sau phan ng.
Bai tap ap dung:

1/ Cho 1,68 lit CO; (dktc) suc vao binh dung dd KOH du. Tinh nong d¢ mol/lit cia muoi
thu dugc sau phan trng. Biét rang thé tich dd 1a 250 ml.

2/ Cho 11,2 lit CO, vao 500ml dd NaOH 25% (d = 1,3g/ml). Tinh nong d6 mol/lit ctia dd
muoi tao thanh.

3/ Dan 448 ml CO; (dktc) suc vao binh chira 100ml dd KOH 0,25M. Tinh khéi lwong mubi
tao thanh.

Vi du 2: Cho ttr tir khi CO, (SO,) vao dung dich Ca(OH), (hoac Ba(OH),) thi c6 cac phan
ung xay ra:

Phan (g uu tién tao ra mudi trung hoa trudc.

CO, + Ca(OH), —> CaCO; + H,0 (¥

Sau d6 khi s6 mol CO; = 2 1an s6 mol ctia Ca(OH); thi ¢6 phan tng

2CO, + Ca(OH), —— Ca(HCO3), (?

Huéng gidi - xét ty 1& s mol dé viét PTHH xay ra:

"CO,

Pit T= — 2
"Ca(OH),

Néu T < 1 thi chi c6 phan tmg (1) va ¢ thé du Ca(OH),.
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Néu T > 2 thi chi c6 phan tmg (2 ) va c6 thé du CO,.

Néu 1 < T < 2 thico ca?2 phan tng (1) va (2) & trén hodc co thé viét nhu sau:
CO, + Ca(OH), —> CaCO; + H,0 !

tinh theo s6 mol ciia Ca(OH); .

CO,qe + HO + CaCO3; —> Ca(HCO3), (2

Hoic dwa vao sé mol CO; va sé mol Ca(OH); hoidc s6 mol CaCOs tao thanh sau phan tng
dé 1ap cac phuong trinh toan hoc va giai.

bit 4n x, y 1an luot 13 s6 mol cta CaCO3 va Ca(HCO:s3); tao thanh sau phan tng.
Bai tap ap dung:

Bai 1: Hoa tan 2,8g CaO vao nudc ta dugc dung dich A.

a/ Cho 1,68 lit khi CO, hip thy hoan toan vao dung dich A. Héi c6 bao nhiéu gam két tua
tao thanh.

b/ Néu cho khi CO; suc qua dung dich A va sau khiakét thuc thi nghiém thy c6 1g két tua
thi c6 bao nhiéu lit CO, da tham gia phan tng. ( cac thé tich khi do & dktc )

Dap sb:

a/ "CaCOs = 2,59

b/ TH1: CO2 hét va Ca(OH), du. ---> Vo, = 0,224 lit
TH,: CO; du va Ca(OH); hét ----> Vo, = 2,016 lit

Bai 2:Dan 10 lit h(f)n hop khi gdm N; va CO; (dktc) suc vao 2 lit dung dich Ca(OH),
0,02M, thu dugc 1g két tua. Hay xac dinh % theo thé tich ctia khi CO; trong hon hgp.

Dap sb:
THy: CO, hét va Ca(OH), du. > Vo, = 0,224 lit va % Vo, = 2,24%
TH,: CO, du va Ca(OH), hét ----> Vco , = 1,568 lit va % VCQ2 =15,68%

Bai 3: Dan V lit COx(dktc) vao 200ml dung dich Ca(OH), 1M, thu duoc 10g két tia. Tinh
V.

Dap s0:
TH1: CO; hét va Ca(OH), du. ---> Vo, = 2,24 lit.
TH,: CO, du va Ca(OH); hét ----> Vo, = 6,72 lit.

Bai 4: Cho m(g) khi CO; suc vao 100ml dung dich Ca(OH); 0,05M, thu duoc 0,1g chat
khéng tan. Tinh m.

Dap s0:
TH;: CO; hét va Ca(OH), du. ---> "CO, = 0,044g
TH,: CO; du va Ca(OH), hét ----> ™CO, = 0,3969

Bai 5: Phai dt bao nhiéu gam cacbon dé khi cho khi CO tao ra trong phan tng trén tac
dung voi 3,4 lit dung dich NaOH 0,5M ta dugc 2 mudi véi mudi hidro cacbonat c6 nong do
mol bang 1,4 1an ndng d6 mol ctia mudi trung hoa.

Dap s0:
Vi thé tich dung dich khong thay doi nén ti 1& vé ndng do ciing chinh 1a ti 1& vé s6 mol. --->
mc = 14,4g.

Bai 6: Cho 4,48 lit COz(dktc) di qua 190,48ml dung dich NaOH 0,02% c6 khéi lwong riéng
la 1,05g/ml. Hay cho biét mudi nao duoc tao thanh va khdi lugng If bao nhiéu gam.

bap s6: Khbi luong NaHCOj3 tao thanh 1a: 0,001.84 = 0,084g

‘ Bai 7: Théi 2,464 lit khi CO, vao mét dung dich NaOH thi duoc 9,46g hon hop 2 mubi
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Na,COj3 va NaHCOs. Hiy x4c dinh thanh phan khdi lugng ctia hdn hop 2 mudi d6. Néu mudn
chi thu duoc muoi NaHCOs thi can thém bao nhiéu lit khi cacbonic nira.

Dap sb: 8,4g NaHCO; va 1,069 Na,CO3. Can thém 0,224 lit CO,.

Bai 8: Détqchéy 12g C va cho toan bd khi CO; tao ra tac dung véi mot dung dich NaOH
0,5M. Vi thé tich nao ctia dung dich NaOH 0,5M thi xay ra cac truong hop sau:

a/ Chi thu dugc mudi NaHCOs(khong du CO,)?
b/ Chi thu dwgc mudi NayCOs(khong du NaOH)?
¢/ Thu duoc ca 2 mubi v6i ndng d6 mol cia NaHCO; bang 1,5 1an nong do mol cua
Na,CO3?
Trong truong hop nay phai tiép tuc thém bao nhiéu lit dung dich NaOH 0,5M nita dé
duoc 2 mudi ¢6 cung nong dé mol.

Dap s6:
&/ NnaoH = Ncoz = Imol ---> Vg naoH osm = 2 lit.
b/ NNaon = 2Nco , = 2Mol ---> Vg NaoH 0.5m = 4 lit.

c/

Dit a, b 1an luot 1a s6 mol cua mudi NaHCO; va Na,COs.

Theo PTHH ta co:

"CO,=a+b=1mol (1)

Vi nong @6 mol NaHCOs bang 1,5 1an ndng do mol Na,CO3 nén.
2 _ 152 sa=150 (1)

vV vV

Giai h¢ phuong trinh (I, II) ta dugc: a = 0,6 mol, b = 0,4 mol

NNnaoH = a + 2b=06+2x0,4=1,4mol ---> V 4d NaOH 0,5M = 2,8 lit.

Goi x 1a s6 mol NaOH can thém va khi d6 chi x4y ra phan tng.

NaHCO3; + NaOH ---> Na,CO; + H»0

x(mol) x(mol) x(mol)

"NaHCOs (con lai) = (0,6 — x) mol

"Na,CO3 (sau cung) = (0,4 + x) mol

Vi bai cho nong do mol 2 mudi bang nhau nén s6 mol 2 mudi phai bang nhau.
(0,6 —x) = (0,4 + x) --->x =0,1 mol NaOH

Vay $6 lit dung dich NaOH can thém 13: Vg naon osm = 0,2 lit.

Bai 9: Suc x(lit) CO; (dktc) vao 400ml dung dich Ba(OH), 0,5M thi thu dugc 4,925g két
taa. Tinh x.

Dap s0:
TH1: CO; hét va Ca(OH); du. ---> Vo, = 0,56 lit.
TH,: CO; du va Ca(OH), hét ----> Vo, = 8,4 lit.
C - TOAN HON HQP OXIT.
Cic bai toan van dung s6 mol trung binh va xac dinh khoang s6 mol ciia chit.
1/ Dbi véi chit khi. (hdn hop gém c6 2 khi)
Khdi lwong trung binh cia 1 lit hdn hop khi & dktc:

Men = MV +M,,V,
B — ~224v

Khdi lwong trung binh ciia 1 mol hdn hop khi & dktc:
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— MV +M,V,
Mrs = =55

Hoc: Myg = Mo (4 13 tng s6 mol khi trong hén hop)

Hogc: Myg = M) (4,13 % cua khi thir nhat)

Hodc: M1g = dhhknix - Mx

__ My,
MTth Ny

2/ Dbi véi chit ran, 16ng Nhh

Tinh chat 1:
Mg ciann €O gié tri phu thudc vao thanh phan vé luong cac chét thanh phan trong hdn
hop.
Tinh chit 2:
’ Mg cia hih ludén nim trong khoang khdi lugng mol phan tur ctia cac chit thanh phﬁn nho
nhat va 16n nhat.
I\/Imin < Npn < I\/Imax
Tinh chét 3:
Hon hop 2 chat A, B c6 Ma < Mg va c6 thanh phan % theo s6 mol 14 a(%) va b(%)
Thi khoang xéc dinh s6 mol cia hdn hop 1.
Mg

Ma
W, < Mhh < 3

Gia str A hodc B ¢6 % = 100% va chét kia 6 % = 0 hodc nguoc lai.

Luuy:

- Véi béli tpén hdn hop 2 chit A, B (chua biét $6 mol) cung tac dung véi 1 hoac c:él 2 ~ch'2it X,
Y (da biét s6 mol). D& biét sau phan img da hét A, B hay X, Y chua. C6 thé gia thiét hon hop
A, B chi chita 1 chat A hodc B

- Vi Ma < Mg néu hdn hop chi chira A thi:

— m — m
NA =5 > M= g

Nhu vay néu X, Y tac dung v6i A ma con du, thi X, Y s& c¢6 du dé tac dung hét véi hon hop
A, B
V&i Ma < Mg, néu hon hop chi chita B thi:

— —
g =&, < Nhn = §o

Nhu vay néu X, Y tic dung chwa du véi B thi ciing khong du dé tac dung hét véi hdn hop
A, B.
Nghia 14 sau phan tmg X, Y hét, con A, B du.

3/ Khéi lwgng mol trung binh ciia mdt hén hep (M )

Khéi lwong mol trung binh (KLMTB) ctia mdt hdn hop 1a khdi lwong ctia 1 mol hon hop
do.
m,, _ M,.n +M,n,+..M,.n
N, n, +n, +..n;

M = *)

Trong do:
Min 13 tong sb gam ctia hdn hop.
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Nny 12 tong s6 mol ctia hdn hop.
M1, Mg, ..., M 1a khoi luong mol cua cac chat trong hon hop.
N1, N, ..., Nj 1a s0 mol twong ing cua cac chat.
Tinh chit: Mmin < M < Mnax
Déi vai chit khi vi thé tich ti 18 voi s mol nén (*) dugc viét lai nhu sau:
M = MV, + M.V, +..M}\V, (%)
V. +V, +..V,
Tur (*) va (*¥*) dé dang suy ra:
M = MgX; + MoXo + ... + Mixi (***)

Trong do: x3, Xa, ..., Xj 1a thanh phan phan tram (%) s6 mol hoic thé tich (neu hon hop
khi) twong ing cua cac chat va duogc 14y theo sb thap phén, nghia 1a: 100% tng véi x = 1.

50% tmg vo1 x = 0,5.
Ch0 y: Néu hén hop chi gdm ¢ hai chat c6 khdi lwgng mol twong tmg M; va M, thi céc
cong thirc (*), (**) va (***) dugc viet dudi dang:
M,.n,+M,.(n—n,)

()= M = : )
(**) = M = Ml-V1+|\\/|/z-(V -Vi) (**)/

(**) =M =M+ Mp(L-x) (%)

Trong d6: ny, Vy, X la s6 mol, thé tich, thanh phﬁn % vé sd mol hoac thé tich (hSn hop
khi) cua chat thir nhat M. B¢ don gidn trong tinh toan thong thudng nguoi ta chon M1 > My,
. . o = _ M, +M, .
Nhén xét: Néu so mol (hoac thé tich) hai chat bang nhau thi M = % va nguoc lai.

Bai tdap ap dung:

Bai 1: Hoa tan 4.88g hdn hop A gébm MgO va FeO trong 200ml dung dich H,SO4
0,45M(loang) thi phan ing vira du, thu dugc dung dich B.

a/ Tinh khdi lugng mdi oxit ¢ trong hdn hop A.

b/ Dé tac dung vua du voi 2 mubi trong dung dich B c?m dung V(lit) dung dich NaOH
0,2M, thu dugc két tua gobm 2 hidroxit kim loai. Loc lay két tua, dem nung trong khong khi
dén khoi lugng khong doi thu duge m gam chat ran khan(phan ting hoan toan). Tinh V va m.

Dap s0:
a/ Mugo = 29 Va Meeo = 2,889
b/ Vdd NaOH 0,2M = 0,9 lit va Min = 5,2g

Bf‘ii 2: Bé hoa tan 9,6g mot hdn hgp dong mol (clng sd mol) cua 2 oxit kim loai 6 hoa tri
II can 14,6g axit HCI. Xac dinh cong thirc cta 2 oxit trén. Biét kim loai hoa tri II c6 thé 1a Be,
Mg, Ca, Fe, Zn, Ba.

Dap sb: MgO va CaO

Bai 3: Khir 9,6g mot hdn hop gom Fe,03 va FeO bang Hy ¢ nhiét do cao, ngudi ta thu duoc
Fe va 2,889 H,0.

a/ Viét cac PTHH xay ra.
b/ Xac dinh thanh phan % ciia 2 oxit trong hdn hop.
¢/ Tinh thé tich Ho(dktc) can dung dé khir hét luong oxit trén.

Dap so:
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b/ % Fe,0; = 57,14% va % FeO = 42,86%
o/ Vi, = 3,584 lit

Bai 4: Khur 2,4g hén hop gdbm CuO va Fe,03 béng‘Hz & nhiét d6 cao thi thu dugc 1,76g
hon hop 2 kim loai. Pem hon hgp 2 kim loai hoa tan bang dd axit HCI thi thu dugc V(lit) khi
Ho.

a/ Xac dinh % vé khdi luong ctia mdi oxit trong hdn hop.

b/ Tinh V (¢ dktc).

Dap sb:
a/ % CuO = 33,33% ; % Fe,O3 =66,67%
b/ vy, = 0,896 lit.

Bai 5: Hoa tan 26,2¢g hép hop Al,03 va CuO thi~c§m phai dung vira da 250ml dung dich
H,SO4 2M. Xac dinh % khoi lwong moi chat trong hon hop.

Dap s6: % Al,03 = 38,93% va % CuO = 61,07%.

Bai 6: Cho hdn hop A gém 16g Fe,O3 va 6,4g CuO vao 160ml dung dich H,SO4 2M. Sau
phan ung thay con m gam ran khong tan.

a/ Tinh m.

b/ Tinh thé tich dung dich hdn hgp gom axit HCI 1M va axit H,SO4 0,5M can ding dé phan
ung hét hon hop A.

Daép sb:
a/3,2<m<438
b/ Vdd hh axit — 0,06 lit.
CHUYEN DE 6:
AXIT TAC DUNG VOI KIM LOAI

Céach lam:
1/ Phan loai axit:
Axit loai 1: Tét ca céc axit trén( HCI, H,SO4lodng, HBr,...), trir HNO3 va H,SO, dic.
Axit loai 2: HNOs va H,SO4 dic.
2/ Cong thirc phan tng: gdm 2 cong thirc.
Cong thire 1: Kim loai phan tng véi axit loai 1.
Kim loai + Axit loai 1 ----> Mudi + H,
Diéu kién:
Kim loai 1a kim loai diing truéc H trong day hoat dong hoa hoc
Day hoat dong hoé hoc

K, Na, Ba, Ca, Mg, Al, Zn, Fe, Ni, Sn, Pb, H, Cu, Hg, Ag, Pt, Au.

Pic diém:
Mudi thu dugc ¢ hod tri thap(ddi voi kim loai c6 nhiéu hoa tri)
Thi du: Fe + 2HCI ----> FeCl, + H;

Cu + HCI ----> Khong phan tng.
Cong thure 2: Kim loai phan ing véi axit loai 2:

Kim loai + Axit loai 2 -----> Mudi + H,O + Sin pham khi.

Pic diém:
Phan Ung xay ra v4i tat ca cac kim loai (trir Au, Pt).
Mudi c6 hod tri cao nhat(dbi véi kim loai da hoa tri)
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Bai tap ap dung:

Bai 1: Hoa tan hét 25,2¢ kim loai R trong dung dich axit HCI, sau phan tng thu dugc 1,008
lit H (dktc). Xac dinh kim loai R.

Bai 2: Hoa tan hoan toan 6,5g¢ mdt kim loai A chua rd hoa tri vao dung dich axit HCI, thi
thu dugc 2,24 lit H, (dktc). Xac dinh kim loai A.

Dap s6: A 1a Zn.

Bai 3: Cho 10g m6t hdn hop gom Fe va Cu tac dung voi dung dich axit HCI, thi thu dugc
3,36 lit khi H; (dktc). Xac dinh thanh phan % veé khoi lugng ctia moi kim loai trong hon hop
dau.

Dap s6: % Fe = 84%, % Cu = 16%.

Bai 4: Cho 1 hdn hop gém Al va Ag phan tng voi dung dich axit HpSO4 thu dugc 5,6 lit
Hz (dktc). Sau phan ng thi con 3g mot chat rin khong tan. Xac dinh thanh phan % theo khéi
lwong cua mdi kim loai trong hdn hop ban dau.

Dap sb: % Al = 60% va % Ag = 40%.

Bai 5: Cho 5,69 Fe tac dung v6i 500ml dung dich HNO;s 0,8M. Sau phan tng thu duge
V(lit) hon hop khi A gom N,O va NO, ¢6 ty khoi so vai Hp 1a 22,25 va dd B.

a/ Tinh V (dktc)?

b/ Tinh ndng d6 mol/l cia cac chat cé trong dung dich B.

Huéng dan:

Theo bai ra ta c6:

Nee = 5,6 : 56 = 0,1 mol

"HNO3=0,5.0,8 =0,4 mol

Mhh khi = 22,25 .2= 44,5

Pit x, y 1an luot 14 s6 mol ctia khi N,O va NO,.

PTHH xay ra:

8Fe + 30HNO; ----> 8Fe(NO3); + 3N,0 + 15H,0 @
8mol 3mol
8x/3 X

Fe + 6HNO; -----> Fe(NOs); + 3NO, + 3H,0 @
1mol 3mol
y/3 y

Ti 18 thé tich cac khi trén 1a:

Goi a 1a thanh phan % theo thé tich ciia khi N,O.

Vay (1 —a) 1a thanh phan % cta khi NO,.

Taco: 44a +46(1 —a) = 44,5

a= 0,75 hay % cua khi N,O la 75% va ctia khi NO, 1a 25%
Tir phuong trinh phan ting két hop véi ti 18 thé tich ta co:

x =3y ()

>y =0,012 va x = 0,036
8x/3 +y/3=0,1"
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Vay thé tich cua cac khi thu duoc ¢ dktc 1a:

Vn, 0 =0,81(lit) va Vo, = 0,27(lit)

Theo phuong trinh thi:

86 mol HNO3 (phin i) = 10NN, 0 + 2N no, = 10.0,036 + 2.0,012 = 0,384 mol
S6 mol HNO3 (¢on auy = 0,4 — 0,384 = 0,016 mol

S6 mol Fe(NOs)3 = nge = 0,1 mol

Vay ndng d6 cac chat trong dung dich Ia:

Cm(Fe(NOs)3) = 0,2M

Cm(HNO3)du = 0,032M

Bai 6: Dé hoa tan 4,48¢ Fe phai dung bao nhiéu ml dung dich hdn hop HCI 0,5M va H,SO,
0,75M.

Huéng din: Gia sir phai dung V(lit) dung dich hdn hop gdm HCI 0,5M va H,S04 0,75M
S6 mol HCI1 = 0,5V (mol)

S6 mol H,S04 = 0,75V (mol)

S6 mol Fe = 0,08 mol

PTHH xay ra:

Fe + 2HCI ---> FeCl, + H,

Fe + HySO4 ---> FeSO4 + Hy

Theo phuong trinh ta c6: 0,25V + 0,75V = 0,08

--->V =0,08:1=0,08 (lit)

Bai 7: Dé hoa tan 4,8g Mg phai ding bao nhiéu ml dung dich hén hop HCI 1,5M va H,SO,
0,5M.

a/ Tinh thé tich dung dich hdn hop axit trén can dung.
b/ Tinh thé tich H, thu duoc sau phan ung ¢ dktc.

Dap sb:
&/ Vhn dd axit = 160ml.
b/ Thé tich khi H, 12 4,48 lit.

Bai 8: Hoa tan 2,8g mot kim loai hoa tri (II) bang mot hdn hop gom 80ml dung dich axit
H,SO4 0,5M va 200ml dung dich axit HC1 0,2M. Dung dich thu dugc c6 tinh axit va muon
trung hoa phai dung 1ml dung dich NaOH 0,2M. X4ac dinh kim loai hoa tri II dem phan Ung.

Huéng dan:

Theo bai ra ta co:

S6 mol cua H,SO, 12 0,04 mol

S6 mol cia HCI 12 0,04 mol

S6 mol ctia NaOH 14 0,02 mol

bat R 1a KHHH cua kim loai hoa tri 11

a, b 12 s6 mol cua kim loai R tac dung véi axit H,SO,4va HCI.
Viét cac PTHH xay ra.

Sau khi kim loai tac dung véi kim loai R. S mol cua céc axit con lai 1a:
S6 mol ctia H,SO, = 0,04 — a (mol)

S6 mol cia HC1 = 0,04 — 2b (mol)

Viét cac PTHH trung hoa:

Tu PTPU ta co:
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S6 mol NaOH phan tng 1a: (0,04 — 2b) + 2(0,04 — a) = 0,02
—-->(a+b)=0,1:2=0,05

Vay s mol kim loai R = (a + b) = 0,05 mol

> Mg =2,8:0,05=56vaR c6 hoa trj Il ---> R 1 Fe.

Bai 9: Chia 7,22g hdn hop A gdm Fe va R (R 1a kim loai ¢6 hoé trj khong ddi) thanh 2
phan bang nhau:

Phan 1: Phan tng véi dung dich HCI dur, thu duoc 2,128 lit Ho(dktc)

Phén 2: Phan tmg voi HNOs, thu duge 1,972 lit NO(dktc)

a/ Xéac dinh kim loai R.

b/ Tinh thanh phan % theo khéi lugng mdi kim loai trong hdn hop A.

Huéng dan:

a/ Goi 2x, 2y (mol) 14 s6 mol Fe, R ¢6 trong hdn hop A --> S6 mol Fe, R trong 1/2 hén hop
Alax,y.

Viét cac PTHH xay ra:

Lap cac phuong trinh toan hoc;

Mph a = 56.2X + 2y-MR (|)

Ny, =X+ny/2=0,095 (II)

Nno =X +ny/3=0,08 (1)

Giai h¢ phuong trinh ta dugc: Mg =9n (v6i n 14 hod tri cua R)
Lap bang: Véin =3 thi Mg = 27 1a phu hgp. Vay R 1a nhom(Al)
b/ %Fe = 46,54% va %Al = 53,46%.

CHUYEN DE 7:
AXIT TAC DUNG VOI BAZO
(bai toan hén hop axit tac dung véi hén hop bazo)

* Axit don: HCL, HBr, HI, HNO3. Ta c6 Ny = Nait
* Axit da: HoSOq4, H3POg4, HySO3. Tacd ny = 2naxit hodc ny = 3Na it
* Bazo don: KOH, NaOH, LiOH. Taco noy~ = 2Npaze
* Bazo da: Ba(OH),, Ca(OH),. Tacd noy = 2ng,ze
PTHH cua phan img trunghoa: H + OH —— H)O
*Lyu ¥: trong mot hdn hgp ma c6 nhidu phan (mg xay ra thi phan ng trung hoa dugc uu
tién xdy ra trudec.

Céach lam:

Viét cac PTHH xay ra.

Dit 4n s6 néu bai toan 1a hon hop.

Lap phuong trinh toan hoc

Giai phuong trinh toan hoc, tim 4n.

Tinh toan theo yéu ciu cua bai.

Luuy:

Khi gip dung dich hon hop cac axit tac dung v6i hon hop cac bazo thi dung phuong phap
dat cong thuc tuong duong cho axit va bazo.

Pit thé tich dung dich can tim 1a V(lit)

Tim V can nhd: nqx = Nmok.
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Bai tap:
Cho tu tu dung dich H,SO,4 vao dung dich NaOH thi c6 cac phan ung xay ra:
Phéan tmg wu tién tao ra mudi trung hoa trudc.
H,S0; + 2NaOH ——» Na;SO; + H,0 M
Sau d6 khi s6 mol H,SO4 = s mol NaOH thi ¢6 phan tng
H,SO, + NaOH ——> NaHSO; + H,0(%
Hudng gidi: xét ty 16 s6 mol dé viét PTHH xay ra.
"NaOH
"H,SO,
NéuT < 1 thi chi c6 phan tng (2) v c6 thé du H,SOs.
NéuT > 2 thi chi c6 phan tmg (1) va c6 thé du NaOH.
Néu 1 < T < 2 thicoca2 phantng (1) va (2) & trén.

bat T =

Nguwge lai:
Cho tur tir dung dich NaOH vao dung dich H,SOg4 thi c6 cac phan ing xay ra:
Phan (g uu tién tao ra mudi axit trudc.
H,SO4 + NaOH —— NaHSO;, + H,0 V!
Vasaudd NaOHgy, + NaHSO; —— NaSO, + H,0 (!

Hoac dua vao $6 mol H,SO, va s6 mol NaOH hodc s6 mol Na,SO, va NaHSO, tao thanh
sau phan tng dé 1ap cac phuong trinh todn hoc va giai.
Dit 4n x, y 1an luot 12 s6 mol ctua Na,SO, va NaHSO, tao thanh sau phan ng.

Bai tap ap dung:

Bai 1: Can dung bao nhiéu ml dung dich KOH 1,5M dé trung hoa 300ml dung dich A chta
H,SO,4 0,75M va HCI 1,5M.

Dép s6: Vg kon 15m = 0,6(lit)

Bai 2: B¢ trung hoa 10ml dung dich hdn hop axit gom H,SO,4 va HCI can ding 40ml dung
dich NaOH 0,5M. Mat khac lay 100ml dung dich axit dem trung hoa mot lwong xut vira du
o1 ¢O can thi thu duge 13,2g mudi khan. Tinh ndng d§ mol/l ciia moéi axit trong dung dich
ban dau.

Huéng dan:
Dit x, y 1an lugt 1a ndng d6 mol/lit cia axit H,SO4 va axit HCI
Viét PTHH.
Lap hé phuong trinh:
2x+y=0,02 (I)
142x + 58,5y = 1,32 (II)
a1 phuong trinh ta duogc:
Néng d6 cua axit HCI 1a 0,8M va néng do cua axit HySO4 la 0,6 M.

Béi‘S: Can bao nhiéu ml dung dich NaOH 0,75M dé trung hoa 400ml hdn hop dung dich
axit gom H,SO,4 0,5M va HCI 1M.

Dap s6: Vaor = 1,07 lit

Bai 4: Pé trung hoa 50ml dung dich hon hop axit gém H,SO,4 va HCI can dung 200ml dung
dich NaOH 1M. Mit khac lay 100ml dung dich hon hop axit trén dem trung hoa véi mat
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luong dung dich NaOH vira da roi ¢6 can thi thu duoc 24,65 g mudi khan. Tinh néng d6 mol/l
clia mdi axit trong dung dich ban dau.

bap sb: Néng do cua axit HCI 1a 3M va néng do cua axit H,SO4 1a 0,5M

Bai 5: M6t dung dich A chira HCI va H,SO, theo ti 18 s6 mol 3:1, biét 100ml dung dich A
duogc trung hoa bdi 50ml dung dich NaOH c6 chira 20g NaOH/lit.

a/ Tinh ndng d6 mol ciia mdi axit trong A.

b/ 200ml dung dich A phan Ung vira di véi bao nhiéu ml dung dich bazo B chira NaOH
0,2M va Ba(OH), 0,1M.

¢/ Tinh téng khdi lvong mudi thu duoc sau phan tng giita 2 dung dich A va B.

Huéng dan:

a/ Theo bai ra ta co:

"HCI : "H,SO4 = 3:1

Dit x 1a s6 mol ctua HySO4 (A1), thi 3x 14 s6 mol ciia HCI (Ay)
S6 mol NaOH c¢6 trong 1 lit dung dich 1a:

"NaOH =20:40=0,5(mol)

Nong d6 mol/lit ciia dung dich NaOH Ia:

Cm(naoH) =0,5:1=0,5M

S6 mol NaOH di dung trong phan tng trung hoa la:

"NaOH = 0,05 * 0,5 = 0,025 mol

PTHH xay ra :
HCI + NaOH —— NaCl + H;O (1)
3X 3X

H,SO, + 2NaOH —— NaSO, + 2H,0 (2)
X 2X
TerPTHH 1va2tacdé: 3x + 2x = 0,025 <-->5x = 0,025 — x= 0,005
Vay "H,SO, = x = 0,005 mol
"HClI = 3x = 3*0,005=0,015 mol
Nong do cua cac chat c6 dung dich A 1a:
Cm(a1) = 0,005 : 0,1 = 0,05M va Cm(a2y = 0,015 : 0,1 = 0,15M
b/ bat HA la axit dai di¢n cho 2 axit da cho. Trong 200 ml dung dich A c6:
"HA = "HCI + *"H,SO, =0,015*0,2 + 0,05*0,2*2 = 0,05 mol
it MOH 1a bazo dai dién va V(lit) 1a thé tich cua dung dich B chtra 2 bazo di cho:
"MOH = "NaOH + “"Ba(OH), =02V + 2*01V = 04V
PTPU trung hoa: HA + MOH —— MA + HO (3)
Theo PTPU taco "MOH = "HA = 0,05 mol
Vay: 0,4V=0,05 > V=0,125lit =125 ml
¢/ Theo két qua ciia cau b ta co:
"NaOH = 0,125 * 0,2 = 0,025 mol va "Ba(OH), = 0,125 * 0,1 = 0,0125 mol
"HCI =0,2*0,015=0,03mol va "H,SO4 =0,2*0,05=0,01 mol
Vi PU trén la phan uing trung hoa nén cac ch:?it tham gia phan Ung d~éu tac dung hét nén
du phan tng nao xay ra trudce thi khoi lugng mudi thu duge sau cung van khong thay doi hay
no duoc bao toan.
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Mphmuéi = Mso, + Mna + Mea + Mc
= 0,01*96 + 0,025*23 + 0,0125*137 + 0,03*35,5
= 0,96 + 1,065 + 0,575 + 1,7125 = 4,3125 gam
Hoac tu:
"NaOH = 0,125 * 0,2 = 0,025 mol — mpaon = 0,025 * 40 = 1g
" Ba(OH), =0,125*0,1 = 0,0125 mol — Mg, (o), = 0,0125 * 171 = 2,13759
"HCI =0,2*0,015=0,03mol — myc; =0,03*36,5=1,095¢g
" H,SO,4 =0,2*0,05=0,01 mol - my,so,=0,01*98=0,98g
Ap dung d1 BTKL ta c6:  Mpp muéi = MNaoH + Mga (OH) , T Muct + My, s0,- My, 0
Vi s6 mol: "H,0 = "MOH = "HA = 0,05 mol. — my,0=0,05*18 = 0,99
Vay ta ¢6: mypmuéi =1 +2,1375 + 1,095 + 0,98 — 0,9 = 4,3125 gam.

Bai 6: Tinh ndng d6 mol/l ciia dung dich H,SO, va NaOH biét rang:

30ml dung dich NaOH dugc trung hoa hét bai 200ml dung dich NaOH va 10ml dung dich
KOH 2M.

30ml dung dich NaOH duoc trung hoa hét boi 20ml dung dich H,SO4 va 5ml dung dich
HCI 1M.

Daép s6: Nong do cua axit HySO4 14 0,7M va nong do ciia dung dich NaOH 1a 1,1M.

Bai 7: Tinh ndng d6 mol/l ctia dung dich HNO3 va dung dich KOH biét:
20ml dung dich HNOj3 duoc trung hoa hét boi 60ml dung dich KOH.

20ml dung dich HNOj3 sau khi tac dung hét v6i 2g CuO thi duoc trung hoa hét boi 10ml
dung dich KOH.

Dap s6: Nong do dung dich HNO; 12 3M va ndng do dung dich KOH 1a 1M.

Bai 8: Mot dd A chira HNO3 va HCI theo ti 1€ 2 : 1 (mol).
a/ Biét rang khi cho 200ml dd A tac dung véi 100m!l dd NaOH 1M, thi lugng axit du trong
A tac dyung vira da v6i 50ml d Ba(OH), 0,2M. Tinh nong d6 mol/lit cia mdi axit trong dd A.

b/ Néu tron 500ml dd A véi 100ml dd B chira NaOH 1M va Ba(OH); 0,5M. Hoi dd thu
duogc c6 tinh axit hay bazo ?

¢/ Phai thém vao dd C bao nhiéu lit dd A hodc B dé c¢6 duge dd D trung hoa.

b/S: a/ CM[HCI] :0,2M ; CM[HZSOA] :0,4M
b/ dd C ¢6 tinh axit, sb mol axit du 12 0,1 mol.
¢/ Phai thém vao dd C vdéi thé tich 1a 50 ml dd B.

Bai 9: Hoa tan 8g hon hop 2 hidroxit kim loai kiém nguyén chat thanh 100ml dung dich X.

a/ 100ml dung dich X dugc trung hoa vira du boi 800ml dung dich axit axétic CHsCOOH,
cho 14,72g hon hop mudi. Tim tong s6 mol hai hidroxit kim loai kiém co6 trong 8g hon hop.
Tim nong d6 mol/l cia dung dich CH;COOH.

b/ Xéc dinh tén hai kim loai kiém biét ching thudc 2 chu ki ké tiép trong bang tudn hoan.
Tim khoi lugng timg hidroxit trong 8g hon hop.

Huéng dan:
Goi A, B 1a ki hiéu cua 2 kim loai kiém ( ciing chinh 13 ki hi¢u KLNT ).
Gid sit Ma < Mg va R 1a ki hi€u chung ctia 2 kim loai ---> Ma < Mg < Mg
Trong 8g hon hgp c6 a mol ROH.
a/ Nong d6 mol/l cia CH3COOH = 0,16 : 0,8 = 0,2M
b/ Mg = 33 ---> M = 23(Na) va Mg = 39(K)
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MNaoH = 2,4g va MkoH = 5,6g
CHUYEN DE 8:
AXIT TAC DUNG VOI MUOI
1/ Phan loai axit
GoOm 3 loai axit tac dung voi mudi.
a/ Axit loai 1:
Thuong gap 1a HCI, H,SOqlodng, HBr,..
Phan tng xay ra theo co ché trao doi.
b/ Axit loai 2:
La cac axit co tinh oxi hoa manh: HNO3, H,SO,déc.
Phén tmg x4y ra theo co ché phan Gmg oxi hoa khu.
¢/ Axit loai 3:
La céc axit c6 tinh khur.
Thuong gap 1a HCI, HI, H,S.
Phan (g xay ra theo co ché phan mg oxi hoa kh.
2/ Cong thirc phin @ng.
a/ Cong thuc 1:
Mubi + Axit ---> Mudi méi + Axit méi.
Diéu kién: San pham phai co:
Két tua.
Hoic c6 chat bay hoi(khi).
Hoic chat dién li yéu hon.
Dic biét: Cac mudi sunfua ciia kim loai ké tir Pb tré vé sau khong phan tng véi axit loai 1.
Vi du: Nap,COs3 + 2HCI ---> 2NaCl + H,0 + CO5
BaCl, + H,SO4 ---> BaSOy() + 2HCI
b/ Cong thure 2:
Mudi + Axit loai 2 ---> Mubi + H,0 + san pham khtr.
Diéu kién:
Mubi phai co tinh khir.
Mudi sinh ra sau phan tng thi nguyén tir kim loai trong mudi phai c6 hoa tri cao nhat.
Chu y: C6 2 nhém mudi dem phan tng.
Véi cac mudi: COs™, NOg', SO,~, CI.
+’Diéu kién: Kim loai trong muéj phai 1a kim loai da hoa tri va ho4 tri ciia kim loai trong
muoi trude phai tng khong cao nhat.
Véi cac mudi: SO5”, S, Sy
+ Phan (g ludn xdy ra theo cong thirc trén véi tat ca cac kim loai.
¢/ Cong thuc 3:
Thuong gip v6i cac mudi sat(IIl). Phan Gmg xay ra theo quy tic 2.(1a phan @mg oxi hoa
khr)
2FeCl3 + H,S ---> 2FeCl, + Sy + 2HCL.
Chay:
Bai tip: Cho tir tir dung dich HCI vao Na,CO3 (hodc K,COs3) thi c6 cdc PTHH sau:
Giai doan 1 Chi c¢6 phan Ung.
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Na;CO; + HCI —— NaHCO; + NaCl (*)
x (mol) x mol x mol
Giai doan 2 Chi c6 phan tng
NaHCO; + HClgq ——> NaCl + H,0 + CO,
X X x mol
Hodc chi c6 mot phan tmg khi sé mol HCI =2 1an s6 mol Na,COs.
Na,CO; + 2HCI —— 2NaCl + H,O0 + CO, ¥
DPbi voi K,COs cling tuong tu.
Hudng gidi: xét ty 1& s6 mol dé viét PTHH xay ra

"Na,CO,
Néu T < 1 thi chi c6 phan Gng (1) va c6 thé du Na,COs.
Néu T > 2 thi chi c6 phan tmg (3) va c6 thé du HCL.

Néu 1 < T < 2 thicoca2 phantng (1) va (2) & trén hodc c6 thé viét nhu sau.
Pit x 13 s6 mol ctia Na,COj3 (hodc HCI) tham gia phan tmg (1)
Na,CO; + HCl —— NaHCO; + NacCl (¥
x (mol) x mol x mol
Na,CO; + 2HCI —— 2NaCl + H,0 + CO, ®
Tinh s6 mol ctia Na;COj3 (hoic HCI) tham gia phan ung(2!)dua vao bai ra va qua phan
ng(1).
Thi du: Cho trr tr dung dich chira x(mol) HCI vao y (mol) NayCOs (hodc KoCOg). Hay

bién luan va cho biét cac truong hop co thé xay ra viét PTHH , cho biét chét tao thanh, chat
con du sau phén ng:

TH1: X <y
COPTHH: Na,CO; + HCI —— NaHCO; + NaCl
X X X X mol

- Dung dich sau phan tmg thu duoc 1a: sé mol NaHCO3; = NaCl = x (mol)
- Chét con du 12 Na,COs (y — x) mol
TH 2: X =y
C6PTHH: Na,CO3; + HCI —— NaHCO; + NaCl
X X X x  mol
- Dung dich sau phan ting thu dugc la: NaHCO3;; NaCl
- Ca 2 chit tham gia phan tng déu hét.
TH 3: y < X < 2y
C62PTHH: Na,CO3; + HCI —— NaHCO3; + NaCl
y y y oy mol
sau phan ung (1) dung dich HCI con du (x — y) mol nén ti€p tuc cé phan ung
NaHCO; + HCI —— NaCl + H,O + CO;
(x-y) (x-y) (x-y) (x-y)
- Dung dich thu dugc sau phan tmg la: ¢6 x(mol) NaCl va (2y —x)mol NaHCOj; con
du

TH 4: X =2y
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COPTHH: NaCO; + 2HCI —— 2NaCl + H,O + CO;
y 2y 2y y mol
- Dung dich thu dugc sau phan tmg la: ¢6 2y (mol) NaCl, ca 2 chét tham gia phan tmg déu
het.
THS5: x > 2y
COPTHH: NaCO; + 2HCI —— 2NaCl + H,O + CO;
y 2y 2y y mol
- Dung dich thu dugc sau phan ung la: ¢6 2y (mol) NaCl va con du (x — 2y) mol HCI.

Bai tip 5: Cho tir tir dung dich HCI vao hdn hop mudi gdbm NaHCO; va Na,COs (hoic
KHCO;3; va K,CO3) thi cé cac PTHH sau:

Dit x, y 1an luot 1a s6 mol ciia Na,CO3 va NaHCO:s.
Giai doan 1: Chi c6 Mudi trung hoa tham gia phan tng.
Na,CO; + HCI ——> NaHCO; + Nacl (¥
x (mol) x mol x mol
Giai doan 2: Chi c6 phan ing
NaHCO; + HClgq@ ——> NaCl + H,0 + CO, @
(x+y) (x+y) (x+y) mol
Déi véi K,CO3 va KHCO; ciing tuong ty.

Bai tap: Cho tir tir dung dich HCI vao hdn hop mudi gdbm Na,COs3; K,CO3; NaHCO; thi ¢o
cac PTHH sau:

Dit x, y, z 1an luot 1a s6 mol ciia Na,CO3; NaHCO3 va K,COs.
Giai doan 1: Chi ¢c6 Na,CO3 va K,CO3 phan ung.
Na,CO; + HClI —> NaHCO; + NaCl (¥

x (mol) X X X
K,CO; + HClI —— KHCO; + Kcl (@)
z (mol) z z z

Giai doan 2: c6 cac phan tng
NaHCO; + HClgq@ ——> NaCl + H,0 + CO, ¥

(x+y) (x+y) (x+y) mol
KHCO; + HClgyq@ ——> KCI + H,O + CO, )
z (mol) z z mol

Bai tap: Cho tir tir dung dich HCI vao dung dich NaAlO; thi c6 cac PTHH sau.
NaAlO, + HCl + H,0 ——> AIOH); + Nacl (¥
AIOH); + 3HClg4 —> AICl; + 3H,0 (&
NaAlO, + 4HCI ——> AICl; + NaCl + 2H,0 ¥
Bai tap ap dung:

Bai 1: Hoa tan Na,COj3 vao V(ml) hon hop dung dich axit HCI 0,5M va H,SO4 1,5M thi )
thu dugc mot dung dich A va 7,84 lit khi B (dktc). C6 can dung dich A thu dugc 48,45g mudi
khan.

a/ Tinh V(ml) hon hop dung dich axit da dung?
b/ Tinh khdi lvgng Na,CO; bi hoa tan.

Huéng dan:
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Gia str phai dung V(lit) dung dich gdm HCI 0,5M va H,SO, 1,5M.
Na,CO3 + 2HCI ---> 2NaCl + H,0 + CO,

0,25V 0,5V 0,5V 0,25V (mol)
Na,CO3 + H,SO, ---> Na,SO,4 + H,O + CO»
15V 15V 15V 1,5V (mol)

Theo bai ra ta co:

S6 mol CO, = 0,25V + 1,5V = 7,84 : 22,4 =0,35 (mol) (1)

Khdi lugng mubi thu duoc: 58,5.0,5V + 142.1,5V =48 45 (g) (1D
V =0,2 () = 200ml.

S6 mol NayCOs = s6 mol CO, = 0,35 mol

Vay khéi luong Na,COs di bi hoa tan:

™Na,CO; = 0,35 . 106 = 37,1g.

Bai 2:

a/ Cho 13,8 gam (A) 1a mudi cacbonat ciia kim loai kiém vao 110ml dung dich HCI 2M.
Sau phan mg thay con axit trong dung dich thu duoc va thé tich khi thoat ra V; vuot qua
2016ml. Viét phwong trinh phan tmg, tim (A) va tinh V; (dktc).

b/ Hoa tan 13,8g (A) & trén vao nude. Vira khudy vira thém timg giot dung dich HCI 1M
cho t6i di 180ml dung dich axit, thu duoc V; lit khi. Viét phuong trinh phan Gng xay ra va
tinh V; (dktc).

Huéng dan:

a/ M,CO; + 2HCI ---> 2MCl + H,0 + CO;

Theo PTHH ta co6:

S6 mol M,CO3 = s6 mol CO, > 2,016 : 22,4 = 0,09 mol

---> Khdi lugng mol M,CO3 < 13,8 : 0,09 = 153,33 (1)

Mt khac: S6 mol MaCO3 phan img = 1/2 s6 mol HCI < 1/2. 0,11.2 = 0,11 mol
---> Khbi lugng mol M,CO3 = 13,8 : 0,11 = 125,45 (l1)

T (I, IT) --> 125,45 < MCO3 < 153,33 ---> 32,5 <M < 46,5 va M 1a kim loai kiém
—--> M la Kali (K)

Vay s6 mol CO2 = s mol K,CO3 = 13,8 : 138 = 0,1 mol ---> Vo, = 2,24 (lit)
b/ Giai twong tu: ---> V, = 1,792 (lit)

Bai 3: Hoa tan CaCO3 vao 100ml hon hop dung dich gdm axit HCI va axit H2S04 thi thu
dugc dung dich A va 5,6 lit khi B (dktc), c6 can dung dich A thi thu dugc 32,7g muoi khan.

a/ Tinh ndng d6 mol/l mdi axit trong hdn hop dung dich ban dau.
b/ Tinh khéi lugng CaCO; di ding.

Bai 4: Cho 4,2¢ mubi cacbonat ciia kimrloai hoa tri II. Hoa tan vao dung dich HCI du, thi
c6 khi thoat ra. Toan b luong khi dugc hap thu vao 100ml dung dich Ba(OH), 0,46M thu
duoc 8,274¢g két tua. Tim cong thure ctia mudi va kim loai hoa tri II.

Dap s0:
TH; khi Ba(OH); du, thi cong thirc ctia mudi la: CaCO3 va kim loai ho tri I 1a Ca.
TH, khi Ba(OH); thiéu, thi cong thirc ciia mudi 1a MgCO3 va kim loai hoa tri IT 1a Mg,

NBéi 5: Cho 1,16g mubi cacbonat cuia kim loai R tac dung hét véi HNOg, thu dugce 0,448 lit
hon hop G gdm 2 khi c6 ti khoi hot so véi hidro bang 22,5. Xac dinh cong thire mudi (biét thé
tich cac khi do ¢ dktc).

Huéng dan:
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Hdn hop G gdém c6 khi CO; va khi con lai 1a khi X.
CO dincrm,= 22,5 =-> Mrp ciatnc = 22,5 . 2 = 45
Ma Mco, = 44 < 45 ---> My x > 45. nhan thy trong céc khi chi ¢ NO2 va SO, c6 khoi
luong phan tir lon hon 45. Trong trudng hop nay khi X chi c6 thé 1a NO..
Dit a, b 1an luot 13 s6 mol ciia CO; va NO».
Ta c6 hé { Mg =a+b=0,02 a=0,01
44a + 46b _ 45 {

Mrghhe = b=0,01
a+b
PTHH:
R2(CO3)p + (4m — 2n)HNO3 ---> 2R(NO3), + (2m — 2n)NO, + nCO, + (2m —
n)HZO.

2Mpg + 60n 2m—2n

1,169 0,01 mol
Theo PTHH ta cé: 2V +000 _ 2m=2n 1 116m_ 146n

116 0,01

Lap bang: didukiénl1 <n<m<4
n 1 2 2 3 3
m 3 2 3 3 4
Mg 56

Chi ¢6 cap nghiém n =2, m =3 --> Mg = 56 la phu hgp. Vay R 1a Fe
CTHH: FeCOg3

Bai 6: Cho 5,25g mudi cacbonat ctia kim loai M tac dung h,ét v6i HNOs, thu duoc 0,336 lit
khi NO va V lit CO,. Xac dinh cong thirc muoi va tinh V. (biét thé tich cac khi dugc do ¢
dktc)

Pap s6: Giai twong tu bai 3 ---> CTHH 1a FeCO3

Bai 7: Hoa tan 2,84 gam hdn hop 2 mudi CaCOs va MgCOs bang dung dich HCI du thu
dugc 0,672 lit khi CO, (dktc). Tinh thanh phan % sé mol méi mudi trong hdn hop.

Bai giai

Céac PTHH xay ra:

CaCOj; + 2HCI ——> CaCl, + CO, + H,0 @

MgCO3 + 2HCI ——> MgCl, + CO, + H,0 @
0,672

T (1) va(2) = Npp = nc02—224 = 0,03 (mol)

Goi x 1a thanh phan % s6 mol ctia CaCOj3 trong hdn hop thi (1 - x) 1a thanh phan % s6 mol
cua MgCOs.

Tacd M 5 mus = 100X + 84(1-x)= % x =0,67

—> % s mol CaCO3 = 67% ; % s6 mol MgCO3 = 100 - 67 = 33%.
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Béi 8: Hoa tan 174 gam hon hop gdm 2 mubi cacbonat va sunfit cua cung mét kim loai
kiém vao dung dich HCI du. Toan bg khi thoat ra dugc hap thu t6i thiéu béi 500 ml dung dich
KOH 3M.

a/ Xac dinh kim loai kiém.
b/ Xac dinh % sé mol mi mudi trong hdn hop ban dau.

Bai giai
cac PTHH xay ra:

M,COj3 + 2HCl ——> 2MCl + CO, + H,0 @

M,SOj3 + 2HCl ——> 2MCl + SO, + H,0 @

Toan bd khi CO; va SO, hip thu mot lwong t6i thiéu KOH —> san pham 13 mudi axit.
CO, + KOH ——> KHCO; ©

SO, + KOH —> KHSO; @
Tu (1), (2), (3) va (4)
500.3
SUY ra: No muéi = Nokhi =N = —— =1,5(mol
y 2 2kni = NkoH = o (mol)

— M 2 muéi = % =116 (g/mol) - 2M + 60 < M <2M + 80

— 18 <M < 28, vi M la kim loai kiém, vay M = 23 1a Na.

106 +126

b/ Nhan thdy M  nusi = = 116 (g/mol).

—> %nNazco3 =nNa2503 = 50%.

Pinh Tho

Page 47



CHUYEN BE 9:
DUNG DICH BAZO TAC DUNG VOI MUOL

Bai tip: Cho tir ttr dung dich NaOH (hoac KOH) hay Ba(OH); (hoac Ca(OH),) vao dung
dich AICl; thi ¢6 cac PTHH sau.

3NaOH + AICl; — AIOH); + 3Nacl (¥
NaOH ¢ + AI(OH); ——> NaAlO, + 2H,0 (?)
4NaOH + AICl; ——> NaAlO, + 3NaCl + 2H,0 (¥
va:
3Ba(OH), + 2AICI; — 2AI(OH); + 3BaCl, (V)
Ba(OH), ¢« + 2AI(OH); —> Ba(AlO,), + 4H,0 ()
4Ba(OH), + 2AICl; — Ba(AlO,), + 3BaCl, + 4H,0 )

Nguoc lai: Cho tir tir dung dich AlCl3 vao dung dich NaOH (hoac KOH) hay Ba(OH),
(hoac Ca(OH);) chi c6 PTHH sau:

AICI; + 4NaOH —s NaAlO, + 3NaCl + 2H,0
va 2AICI; + 4Ba(OH), ----> Ba(AlO;), + 3BaCl, + 4H,0

Bai tip: Cho tir tir dung dich NaOH (hoac KOH) hay Ba(OH), (hodc Ca(OH),) vao dung
dich Aly(SO4); thi c6 cac PTHH sau.

6NaOH + Al,(SOs); —> 2AI(OH); + 3Na,SO, )
NaOH ¢ + AI(OH); ——> NaAl0, + 2H,0 (2
8NaOH + AlySOs);s ——> 2NaAlO, + 3NaS0; + 4H,0
Va:
3Ba(OH), + AlySOs); —> 2AI(OH); + 3BaSO, (M
Ba(OH); 4v + 2AI(OH); —— Ba(AlO,), + 4H,0 (?
4Ba(OH), + Aly(SOs); —— Ba(AlO,), +3BaS0O, +4H,0 (*)

Ngugc lai: Cho tir tir dung dich Alx(SO4)3 vao dung dich NaOH (hoac KOH) hay Ba(OH);
(hoac Ca(OH),) thi c6 PTHH nao xay ra?

Al,(SOs); + 8NaOH ——  2NaAlO, + 3NaSO, + 4H,0 GV
Aly(SO4); + 4Ba(OH), ——> Ba(AlO,), + 3BaSO, + 4H,0
Mét s6 phan ung dic biét:
NaHSO; g + NaAlO; + H,O ——> AI(OH); + Na,SO,
NaAlO, + HCI + H,0 — AI(OH)3 + NaCl
NaAlO, + CO, + H,0 —— AI(OH); + NaHCO;
Bai tap ap dung:

Bai 1: Cho 200ml dung dich NaOH vao 200g dung dich Al>(SO4); 1,71%. Sau phan ng
thu dugc 0,78g két tia. Tinh nong d§ mol/l cia dung dich NaOH tham gia phan tng.

Daép sb:

TH;: NaOH thiéu

S6 mol NaOH = 3s6 mol AI(OH)3 = 3. 0,01 = 0,03 mol ---> Cp naon = 0,15M
TH,: NaOH du ---> Cy naoH = 0,35M

Bai 2: Cho 400ml dung dich NaOH 1M vao 160ml dung dich hon hop chira Fex(SO4)s
0,125M va Al5(SO4)3 0,25M. Sau phén tng tach ket tua dem nung dén khoi lugng khong doi
duoc chat ran C.
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a/ Tinh my, c.
b/ Tinh néng d6 mol/l ciia mudi tao thanh trong dung dich.

Dap s6:
a/ my, ¢ =0,02. 160 + 0,02 . 102 = 5,249
b/ Nong d6 cua Na,SO4=0,18 : 0,56 = 0,32M va né)ng do cua NaAlO;, = 0,07M

Bai 3: Cho 200g dung dich Ba(OH) 17,1% vao 500g dung dich hon hop (NH4)2S04 1,32%
va CuSO, 2%. Sau khi két thuc tat ca cac phan tng ta thu dugc khi A, két tia B va dung dich

a/ Tinh thé tich khi A (dktc)

b/ Lay két tua B rira sach va nung ¢ nhiét cao dén khdi lvong khong d6i thi dugc bao nhiéu
gam ran?

¢/ Tinh néng d6 % cla cac chat trong C.

Dap sb:

a/ Khi A 1a NH; co thé tich 1a 2,24 lit

b/ Khéi lvong BaSO4 = 0,1125 . 233 = 26,29 va Mcyo = 0,0625 . 80 = 5g
¢/ Khéi lwong Ba(OH), du = 0,0875 . 171 = 14,969

Myg = Téng khoi lugng cac chit dem tron - Mg wa - Mihi

Mgg = 500 + 200 — 26,21 — 6,12 — 1,7 = 6669

Nong d6 % ctia dung dich Ba(OH), = 2,25%

Bai 4: Cho mot mﬁu’Na vao 200ml dung dich AICl; thu dugce 2,8 lit khi (dktc) va mot két
tua A. Nung A dén khoi luong khong doi thu duge 2,55 gam chat ran. Tinh ndng d§ mol/l cua
dung dich AICl; .

Huong dan:

Misn: Al,O3 --> 56 mol ciia Al,O3 = 0,025 mol ---> s6 mol AI(OH)3 = 0,05 mol
s6 mol NaOH = 2sb mol H, = 0,25 mol.

TH;: NaOH thiéu, chi c¢6 phan ung.

3NaOH + AIClI; ---> Al(OH)3 + 3NaCl

Khéng xdy ra vi s6 mol AI(OH)s tao ra trong phan tng > sé mol AI(OH); dé cho.
TH,: NaOH du, c6 2 phan ung xay ra.

3NaOH + AICl; ---> Al(OH)3 + 3NaCl

0,15 0,05 0,05 mol
4NaOH + AICI; > NaAlO, + 3NaCl + H,0
(0,25 — 0,15) 0,025

Tdng s6 mol AICI; phan tmg & 2 phuong trinh 14 0,075 mol
----> Nong d6 caa AlCl; = 0,375M

Bai 6: Cho 200ml dung dich NaOH x(M) tac dung voi 120 ml dung dich AICl3 1M, sau
cung thu duoc 7,8g két ttia. Tinh tri sO x?

Daép sb:
TH;: Nong do AICl; = 1,5M
TH,: Nong do AlCl; = 1,9M

Bai 7: Cho 9,2g Na vao 160ml dung dich A c6 khéi luong riéng 1 ,25g/ml chira Fey(SO4)3
0,125M va Al3(S04)3 0,25M. Sau khi phan tmg | két thiic nguoi ta tach két tia va dem nung
néng dén khéi lugng khong doi thu duoc chit ran,

a/ Tinh khéi lugng chét ran thu dugc.
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b/ Tinh ndng d6 % cua dung dich mubi thu dugc.

Dap s0:
al mFEzOg = 3,29 va mA|203 = 2,049.
b/ Néng d6 % cua cac dung dich la: C%(Na,SO,4) = 12,71% va C%(NaAlO,) = 1,63%

CHUYEN DE 10:
HAI DUNG DICH MUOI TAC DUNG VOI NHAU.
Cong thire 1:
Mubi + Mubi ---> 2 Mudi méi
biéu kién:
Mubi phan tmg: tan hodc tan it trong nudc.
San pham phai c6 chat:
+ Két taa.
+ Hoac bay hoi
+ Hodc chét dién 1i yéu. H,O
Vidu: BaCl; + Na,SO, ---> BaSO, + 2NaCl
Cong thire 2:
Cac mubi cua kim loai nhom, kém, sét(HI) ---> (Goi chung la mubi A
Phan ung \{(’Yi cac mudi ¢co chira cac géc axit: CO3, HCOg3, SO3, HSO3, S, HS, AlO; ---> Goi
chung la mudi B.
Phdn vrng xdy ra theo quy ludt:
Mubi A + H,0 ----> Hidroxit () + Axit
Axit + Mudi B ----> Mudi méi + Axit méi.
Vi du: FeCl3 phan tng v6i dung dich NayCO3
2FeCl3 + 6H,0 ----- > 2Fe(OH); + 6HCI
6HCI + 3Na,CO; ---> 6NaCl + 3CO, + 3H,0

PT t6ng hop:

2FeCl; + 3H,0 + 3Na,COj3 ---> 2Fe(OH)3 + 3CO; + 6NaCl.
Cong thue 3:

Xay ra khi gdp sat, phan tng xdy ra theo quy tac 2.

Vi du:

AgNO; + Fe(NO3), ---> Fe(NOs)s + Ag.

Bai 1: Cho 0,1mol FeCls tac dung hét v6i dung dich NapCOj du, thu dugc chat khi B va
két tua C. Bem nung C dén khoi luong khong do1 thu dugc chat ran D. Tinh thé tich khi B
(dktc) va khoi lugng chat ran D.

Dap s0:
Thé tich khi CO 14 3,36 lit
Rin D 1a Fe,0;3 c6 khdi lwong 1a 8g

Bai 2: Tron 100g dung dich AgNO3 17% vé6i 200g dung dich Fe(NO3), 18% thu duge dung
dich A c6 khoi lugng riéng (D = 1,446g/ml). Tinh nong d¢ mol/l ctia dung dich A.

Dap sb:
Dung dich A gdm Fe(NO3), 0,1 mol va Fe(NOs); 0,1 mol.
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Nong d6 mol/l ctia cac chat 13: Cy(Fe(NO3),) = Cm(Fe(NOs)3) = 0,5M

Bai 3: Cho 500ml dung dich A gérp BaCl, va MgCl; phan tmg v6i 120ml dung dich
Na,SO4 ’O,SM du, thu duoc ‘1 1,65¢g ket tua. Bem phan dung dich c6 can thu dugc 16,77g hon
hop muoi khan. Xac dinh nong do mol/l cac chat trong dung dich.

Huéng dan:

Phan tng cua dung dich A v6i dung dich NaySOs.

BaCl; + Na,SO, ----> BaSO, + 2NaCl

0,05 0,05 0,05 0,1 mol

Theo (1) s6 mol BaCl, trong dd A 13 0,05 mol va s6 mol NaCl = 0,1 mol.

S6 mol NaySO4 con du 1a 0,06 — 0,05 = 0,01 mol

16,77-0,01.142-01.585 _
95 -

Vay trong 500ml dd A ¢6 0,05 mol BaCl, va 0,1 mol MgCl..

---> Nong d6 cua BaCl, = 0,1M va ndng do cia MgCl, = 0,2M.

0,1 mol.

S mol MgCl, =

Bai 4: Cho 31,84g hon hop NaX, NaY (X, Y la 2 halogen ¢ 2 chu ki lién tiép) vao dung
dich AgNOg3 du, thu duge 57,34g két tia. Tim cong thire cia NaX, NaY va tinh thanh phan %
theo khoi lugng cua moi muoi.

Hudng dan;

* THy: X 14 Flo(F) --> Y 1a CI. Vay két taa 1a AgCl.

Hon hop 2 mudi can tim 13 NaF va NaCl

PTHH: NaCl + AgNO3 ---> AgCIl + NaNO3

Theo PT (1) thi Nnaci = Nager = 0,4 mol ---> %NaCl = 73,49% va %NaF = 26,51%.
* TH,: X khong phai la Flo(F).

Goi NaX la cong thirc dai dién cho 2 mudi.

PTHH: NaX + AgNOs--> AgX + NaNOs

23+ X) (108 + X)
31,849 57,34
Theo PT(2) tacé: ot X =108+ X S X -8313
31,84 57,34

Vay hdn hop 2 mudi can tim 13 NaBr va Nal ---> %NaBr = 90,58% va %Nal = 9,42%

Bai 5: Dung dich A chira 7,2g XSO4 va Y2(SO4)s. Cho dung dich Pb(NO3); tac dung véi
dung dich A (vtra du), thu duogc 15,15g két tia va dung dich B.

a/ Xéc dinh khéi luong mudi co trong dung dich B.

b/ Tinh X, Y biét ti 18 s6 mol XSO4 va Y2(SO4)3 trong dung dich A 12 : 1 va ti 1¢ khoi
lugng mol nguyén trctia X vaY lag8: 7.

Huéng dan:

PTHH xay ra:

XS0, + Pb(NO3); ---> PbSO,4 + X(NO3),

X X X mol
Y2(SO4)3 + 3PB(NO3); ---> 3PbSO, + 2Y(NO3)3
y 3y 2y

Theo PT (1, 2) va dé cho ta co:
Mph muéi = (X+96)X + (2Y+3.96)y =7,2 (1) ---> X x+2Y.y=24
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Téng khéi lwong két tua 1a 15,15g --> S6 mol PbSO, = x + 3y = 15,15/303 = 0,05 mol
Giai hé ta dlI(.)’C: Mmyéi trong dd B = 816g
(c6 thé 4p dung dinh luét bao toan khéi luong)

Theo dé ra va két qua cua cau a ta co:

x:y=2:1
X:Y=8:7
x+3y=0,05

Xx+2Yy=24
--->XlaCuvay laFe
Vay 2 mudi can tim 12 CuSO4 va Fey(SO,)s.

Bai 6: C6 1 lit dung dich hdn hop gdm NayCOjz 0,1M va (NH4),CO3 0,25M. Cho 43g hon
hop BaCl, va CaCl, vao dung dich trén. Sau khi cac phan trng két thic thu dugc 39,7g két tua
A va dung dich B.

a/ Chirng minh mudi cacbonat con du.

b/ Tinh thanh phan % theo khdi lwgng cac chét trong A.

¢/ Cho dung dich HCI du vao dung dich B. Sau phan tng c6 can dung dich va nung chat
ran con lai t&i khéi lwong khong doi thu duge ran X. Tinh thanh phan % theo khdi luong ran
X.

Huéng dan:

Pé chirmg minh mubi cacbonat du, ta chimg minh mpg; phan tng < Mmuéi ban dau
Ta c6: S mol NayCOs3 = 0,1 mol va s6 mol (NH4)2CO3 = 0,25 mol.

Tdong s6 mol CO3 ban déu = 0,35 mol

Phan tng tao két tua:

BaCl, + CO3 ----> BaCOj3 + 2ClI

CaCl, + CO3 ---> CaCOg3 + 2ClI

Theo PTHH ta thay: Tong s6 mol COj3 phan tng = (43 — 39,7) : 11 = 0,3 mol.
Vay $6 mol CO3 phéan tng < s6 mol COj3 ban dau.---> sb mol CO3 du

b/ Vi CO3 du nén 2 mubdi CaCl, va BaCl, phan g hét.

Mimuéi két twa = 197X + 100y = 39,7

Téng s6 mol Cl phan timg =x +y =0,3

--->x=0,1vay=0,2

Két tia A c6 thanh phan: %BaCO3 = 49,62% va %CaCO3 = 50,38%

¢/ Chét ran X chi ¢6 NaCl. ---> %NaCl = 100%.
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CHUYEN DE I1:
BAI TOAN HON HOQP KIM LOAL
Thuwong gip duwéi dang kim loai phan tng véi axit, bazo, mudi va véi nuwéc.
Y nghia:

K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg]| Au]|Pt

- N A

Y N Y

+ Oy nhiét 6 thuong O nhiét d6 cao Kho phan tng

K|{Ba|Ca|Na|Mg]| Al [Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg|Au]|Pt

- S

~ "

Tac dung v6i nudce Khoéng tac dung véi nude & nhi¢t dd thuong

K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg]| Au]|Pt

S~— _— —

——~— ~

Tac dung vdi cée axit thong thuong giai phong Hidro Khong tac dung.

K|Ba|Ca|Na| Mg | Al |Zn|Fe|[Ni|Sn|Pb|H|Cu|Ag|Hg| Au|Pt

SN—

———

Kim loai dung trude diy kim loai dimg sau ra khoi mudi

K| Ba|Ca|Na| Mg | Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg| Au|Pt

- —
Y e
H2, CO khong khtr dugce oxit khtr dugc oxit cac kim loai nay ¢ nhiét do cao
Chuy:

Céc kim loai ding trude Mg phan tng v6i nude & nhiét d thuong tao thanh dd Kiém va
giai phong khi Hidro.

Trir Au va Pt, cac kim loai khac déu ¢ thé tac dung vdi HNOjz va H,SOy4 ddc nhung khong
giai phong Hidro.

Y NGHIA CUA DAY HOAT PONG HOA HQC
K Na Ba Ca Mg Al Zn Fe Ni Sn Pb H Cu Hg Ag Pt Au

Diy duoc sip xép theo chidu giam dan tinh hoat dong hoa hoc (tir trai sang phai)
Mot s6 kim loai vira tac dung dugc véi axit va voi nude: K, Na, Ba, Ca
Kim loai + HyO ----> Dung dich bazo + H;
Kim loai vtra tac dung véi axit, vira tdc dung voi bazo: (Be), Al, Zn, Cr
2A +2(4 —n)NaOH + 2(n — 2)H,0 ---> 2Nas _,AO; + nH,
Vi du: 2A1 + 2NaOH + 2H,0 ----> 2NaAlO,+ 3H,
2Al + Ba(OH), + 2H,0 ----> Ba(AlO,), + 3H,
Zn + 2NaOH ---> NayZnO; + H,
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Zn + Ba(OH), ---> BaZnO; + H;

Kim loai dimg trude H tac dung véi dung dich axit HC1, H,SO4 lodng tao mudi va giai
phong H,.

Kim loai + Axit ----> Mudi + H,
Luu ¥: Kim loai trong mudi c6 ho4 tri thap (d6i véi kim loai da hoa tri)
Ké tir Mg tr6 di kim loai dung trude day duogc kim loai dimg sau ra khoi mudi cia ching.
theo quy tac:
Chat khir manh + chit oxi hoa manh — chét oxi hod yéu + chat khir yéu.
“Luu y: nhimg kim loai dau diy (kim loai tac dung duoc v6i nude) thi khong tuan theo quy
tac trén ma no xay ra theo cac budc sau:
Kim loai kiém (hoic kiém thé) + HO —— Dungdichbazo + H;
Sau d6: Dung dich bazo + dung dich mubi —— Mubi méi + Bazo méi (*)
Diéu kién(*): Chit tao thanh phai c6 it nhit 1 chit két tua (khong tan).
VD: cho Ba vao dung dich CuSOj,.
Trude tién: Ba + 2H,0 —— Ba(OH), + H;
Ba(OH), + CuSO, —— Cu(OH), + BaSO4
DPic biét: Cu + 2FeCl; ---> CuCl; + 2FeCl,
Cu + Fey(SQOy)3 ---> CuSO4 + 2FeSO,

CAC BAI TOAN VAN DUNG SO MOL TRUNG BINH
VA XAC PINH KHOANG SO MOL CUA CHAT.
1/ Ddi véi chét khi. (hdn hop gdm cé 2 khi)
Khéi lugng trung binh cua 1 lit hdn hop khi & dktc:

Men = MV +M,,V,
B — T 22av

Khdi lwong trung binh ciia 1 mol hdn hop khi & dktc:

— MV +M,V,
Mrs = =55

Hodc: Myg = M) (4 13 tng s6 mol khi trong hdn hop)

Hodc: Myg = MwaMel@X) (4,13 9% cua khi thir nhat)

Hodc: Mtg = dhnknix - My

2/ Doi véi chat ran, 16ng. M1B ciahy = b

Nhi

Tinh chét 1:
M1 ciann €O gid tri phu thude vao thanh phﬁn vé luong cac chit thanh phén trong hon
hop.
Tinh chét 2:
) Mg cia hh luén nam trong khoang khdi lugng mol phén tir ctia céac chét thanh phén nhé
nhat va 1on nhat.
IVlmin < Npp < I\/Imax
Tinh chét 3:
Hon hop 2 chat A, B c6 Ma < Mg va c6 thanh phﬁn % theo s6 mol 13 a(%) va b(%)

Pinh Tho

Page 54



Thi khoang xac dinh s6 mol ctia hdn hop 1a.

Mg Ma
W, < Mhh < 3

Gia sir A hodc B ¢6 % = 100% va chat kia c6 % = 0 hoic nguoc lai.
Luu y:
- V6i bai toan hon hop 2 chat A, B (chua biét s6 mol) cing tac dung véi 1 hodc ca 2 chét X,

Y (da biét s6 mol). Dé biét sau phan ung da hét A, B hay X, Y chua. C6 thé gia thiét hdn hop
A, B chi chtra 1 chit A hoac B

- V&i Ma < Mg néu hdn hop chi chira A thi:

_m _m
A =5 > M= 5>

Nhu vay néu X, Y tac dung v&i A ma con du, thi X, Y s€ c6 du dé tac dung hét v6i hdn hop
A B
V61 Ma < Mg, néu hdn hop chi chira B thi:

— M —_
B =% < N =

Mhn
Min

Nhu vay néu X, Y tac dung chwa du véi B thi ciing khong du dé tac dung hét véi hdn hop
A, B.

Nghia 14 sau phan tmg X, Y hét, con A, B du.

Viduy 1: Cho 22,2 gam hon hop gom Fe, Al tan hoan toan trong HCl, ta thu dugc 13,44 lit
H; (dktc). Tinh thanh phan % khdi lugng moi chat trong hon hop va khoi lugng mudi clorua
khan thu duoc.

Bai giai

Vi phiin g hoan toan nén ta c6 thé thay hon hop Fe, Al bang kim loai twong duong M ¢
hod tri n. Goi x 1a s6 mol Fe trong 1 mol hdn hop.

M =56.x+27(1-X)

n=2x+3(1-x)
PTHH: M+  nHCl —> MCl + gHg
22,2 22,2 222 n
M M M 2
Theo bai ra: g .E =ny, = 1344 _ 0,6 (mol)
2 22,4

22,2[2x+3(1-x)]
[56x +27(1-x)]2
— x=0,6 mol Fe va 0,4 mol Al

M =0,6.56 + 27.0,4 = 44,4 (g/mol)

% Fe = - 06:56 .100% = 75,67%

% Al =100 - 75,67 = 24,33%

Tacé n =0,6.2+0,4.3=2,4 (mol)
Khéi lugng mudi clorua khan:

=0,6
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22,2

Eave (M +355. n)=222+ 22224

.22,2 = 64,8 gam.

Chay : C6 thé ap dung KLMTB cua mot hdn hop vao bai toan xac dinh tén kim loai.
Thong thuong do 1a bai toan hon hgp hai kim loai thudc 2 chu ky, hai phan nhoém ké ti€p, ...

Vi du 2: Khi cho 3,1 gam hon hop hai kim loai kiém thudc hai chu ky lién tiép tic dung hét
voi nude ta thu duge 1,12 1it Hp (dktc). Xac dinh hai kim loai va tinh thanh phan % theo khoi
lugong ctia hon hop.

Bai giai

Vi phan ting xdy ra hoan toan nén ta c6 thé thay thé hn hop hai kim loai kiém bang mot
kim loai twong duong A c6hodtri 1 (kim loai kiém)

2A +2H,0 ——> 2A0H +H, ©

Theo (1) > nA =2ny,= 2% =0,1 (mol)

- 323—’1:319/mol

SNa=23< A=31<K=39
23+39

[

Mit khac: A =31 = — 56 mol hai chat bang nhau nghia 1a trong 1 mol hon hop

mdi kim loai ¢6 0,5 mol. Thanh phan % khéi luong:

% Na = % .100 = 37,1% va % K = (100 - 37,1)% = 62,9%.

Nhan xét: Str dung céac dai luong trung binh s& cho phép ching ta giai quyét nhanh cac bai
tap hoa hoc.

HON HQP KIM LOAI TAC DUNG VOI AXIT

Bai 1: Cho 10g hdn hop gdm Zn va Cu téc dung v6i dung dich axit H,SO,4 loang thi thu
duoc 2,24 lit H, (dktc). Tinh thanh phan % vé khoi lugng ctia moi kim loai trong hon hop ban
dau.

bép so:

Bai 2: Hoa tan 5,2g hon hop gdm Mg va Fe bang dung dich axit HC1 1M, thi thu duoc 3,36
lit Hy (dkte).

a/ Tinh thanh phan % theo khéi lwong mdi kim loai trong hdn hop.
b/ Tinh thé tich dung dich axit HCI d4 dung.

Dap sb:
a/
b/

Bai 3: Cho mot lugng hdn hop gom Ag va Zn tac dung vo1 lugng du dung dich axit HSOs,
thu duoc 5,6 lit khi H; (dktc). Sau phan tng thay con 6,25g mét chat ran khong tan. Tinh
thanh phan % vé khoi lugng moi kim loai trong hon hop.

Dap so:

Bai 4: Hoa tan hoan toan 15,3g hdn hgp gom Mg va Zn bang dung dich axit HCI 1M thi
thu duoc 6,72 lit H, (dktc).

Pinh Tho

Page 56



a/ Xéc dinh khéi lwong mdi kim loai trong hon hop dau.
b/ Tinh thé tich dung dich axit HCI can dung.

Dap sb:
al Mmg = 2,469 va Mzy = 12,84g va b/ VddHerim = 0,6 lit.

Bai 5: A 12 hdn hop gdm: Ba, Al, Mg.
Lay m gam A cho tac dung v6i nude t6i khi hét phan tmg thiy thoat ra 3,36 lit H, (dktc).
Liay m gam A cho vao dung dich xut du téi khi hét phan tng thiy thoat ra 6,72 lit H,

(dktc). LAy m gam A hoa tan bang mot lugng vira da dung dich axit HCI thi thu dugc mot
dung dich va 8,96 lit H, (dktc).

Hay tinh m gam va thanh phan % theo khdi lugng ctia mdi kim loai trong hdn hop.

Daép sb:
m = 24,65g trong d6 mg, = 19,559, ma| = 2,79, Mug = 2,40.

Bai 6: Hoa tan hdn hop gém Fe, Zn trong 500ml dung dich HC1 0,4M dugc dung dich A va
10,52g muoi khan.

a/ Tinh thanh phan % theo khéi lwong mdi kim loai.

b/ Tinh thé tich dung dich B gdm NaOH 0,02M va Ba(OH); can dung dé trung hoa dung
dich A.

Dap sb:
a/ %Fe = 46,28% va %Zn = 53,72%
b/ Vyas = 1(lit)

Bai 7: Hoa tan hét 12g hdn hop A gom Fe va kim loai M (hod tri I khong ddi) vao 200ml
dung dich HCI 3,5M thu dugc 6,72 lit khi (dktc). Mat khac lay 3,6g kim loai M tan hét vao
400ml dung dich H,SO4 nong d¢ 1M thi H,SO,4 con du.

a/ Xac dinh kim loai M.
b/ Tinh thanh phan % theo khéi lugng ciia Fe, M trong hdn hop.

Dap s0:
a/ M la Mg.
b/ %Mg = 30% va %Fe = 70%.

Bai 8: Hoa tan hét 11,3g hon hop A gdm Fe va kim loai R (hod tri 11 khong doi) vao 300ml
dung dich HCI 2,5M thu dugc 6,72 lit khi (dktc). Mat khac 1ay 4,8g kim loai M tan hét vao
200ml dung dich H,SO4 nong d¢ 2M thi H,SO,4 con du.

a/ Xac dinh kim loai R.
b/ Tinh thanh phan % theo khéi luong cta Fe, R trong hdn hop.

Dap s0:
a/ vab/

Bai 9: Hoa tan hét 12,1g hdn hop A gém Fe va kim loai M (hoa trj II khong d6i) vao 150ml
dung dich HCI 3M thi thu dugc 4,48 lit khi (dktc). Mat khac mudn hoa tan hét 4,875g kim
loai M thi can phai dung 100ml dung dich H,SO,4 0,75M, dung dich thu dugc khong lam ddi
mau gidy quy.
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Bai 10: Hon hop A gdm Mg va kim loai M hod tri III, dimg truge hidrd trong day hoat
dong hoa hoc. Hoa tan hoan toan 1,275 g A vao 125ml dd B chira dong thoi HCI nong d6
C1(M) va H,SO4 nong d6 Co(M). Thay thoat ra 1400 ml khi Hy (¢ dktc) va dd D. B¢ trung
hoa hoan toan lugng a xit du trong D can dung 50ml dd Ba(OH), 1M. Sau khi trung hoa dd D
con thu duogc 0,0375mol mdt chat ran khong hoa tan trong HCI.

a/ Viét cac PTPU xay ra.

b/ Tinh C; va C; cua dd B.

¢/ Tim NTK cta kim loai M (Aw) va khéi luong mdi kim loai trong hdn hop A dem thi
nghiém.

Biét rang dé hoa tan 1,35g M can dung khong qua 200ml dd HC1 1M.

Huéng dan giai:

a/ cac PTHH xay ra.

Mg + 2H" —— Mg + H, ()

2M + 6H" —— 2M¥* + 3H, (2
Trong dd D c6 céc lon: H'du, CI', SO/, Mg*, M*.
Trung hoa dd D bang Ba(OH),.

H" + OH —— HO0 3)

Ba®* + S04 ——> BaSO, (4)

Theo bai ra ta co:

S6mol OH™ = 2 s6 mol Ba(OH), =0,05. 1.2 = 0,1 mol
Sé mol Ba?* = sé mol Ba(OH), = 0,05 mol.

b/ S6 mol H' trong dd B = 0,125C; + 2.0,125C,

s6 mol H® tham gia cac phan tng (1,2,3) 1a: 0,0625 . 2 + 0,1 = 0,225 mol

( Vi s6 mol cua Hy thoat ra = 0,0625 mol )

Tacd: 0,125C; + 2.0,125C, = 0,225 (*)

Mt khac , s6 mol Ba?" = 0,05 mol > s6 mol ctia BaSO, = 0,0375 mol.
Nhu vay chimg to SO,* da phan tng hét va Ba®* con du.

Do d6 s6 mol ciia SO4” = s6 mol ctia BaSO, = 0,0375 mol.

Nén ta c6 néng do mol/ lit cua dd H,SOq4 la: C, = 0,0375: 0,125 =0,3M
Vi s mol ctia H,SO, = sb mol ciia SO, = 0,0375 (mol)

Thayva (*)taduge: C; = 12M

¢/ PTPU hoa tan M trong HCI.

2M + 6HCI —— 2MCl; + 3H; (5)

S6 mol HC1=0,2 x 1=0,2 mol

Theo (5): S6 mol cia kim loai M < 0,2 :3 (Vi theo bai ra M bi hoa tan hét)
Dodo NTK ciaM la: Ay > 1,35:(0,2:3)=20,25

Vi M la kim loai hoa tri III nén M phai la: Al (nhom)

Goi x, y lan luot 13 s6 mol cia Mg va Al trong 1,275 g hdn hop A

Taco: 24x + 27y = 1,275 ()

Theo PT (1,2): x+ 1,5y = 0,0625  (II)

Giai h¢ pt (I) va (II) ta duge: x =y =0,025.

Vay khdi luong cua cac chit trong hdn hop 1a: mpmg = 0,6 gva ma = 0,675 g.
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Bai 11: Cho 9,86g hdn hop gdm Mg va Zn vao 1 cbc chira 430ml dung dich H,SO4 1M
lodng. Sau khi phan trng hoan toan, thém tiép vao coc 1,2 lit dung dich hon hop gdm
Ba(OH), 0,05M va NaOH 0,7M, khuay déu cho phan trmg hoan toan, roi loc 1dy két tiia va
nung néng dén khdi luong khong ddi thi thu dwoc 26,08g chat ran. Tinh khdi lvong mdi kim
loai trong hdn hop dau.

Huéng dan;
Dit s6 mol Mg va Znla x va y.
Tacd: 24x + 65y =9,86 (I)
S6 mol H,SO,4 = 043.1= 0,43 mol
bat HX 1a cong thire twrong duong ciia HySOy4 ---> Npyx = 2Ny ,80,= 0,43.2 = 0,86 mol
S6 mol Ba(OH), = 1,2 . 0,05 = 0,06 mol
S6 mol NaOH = 0,7 . 1,2 = 0,84 mol
bat ROH 1a cong thuc tung duong cho 2 bazo da cho.
Taco: Nron = 2Nga(oH) , + Nnaon = 0,06.2 + 0,84 = 0,96 mol
PTHH xay ra
Gia str hon hop chi chira minh Zn ---> x = 0.
Vay y=9,86:65=0,1517 mol
Gia str hon hop chi Mg --->y =0
Vay x =9,86 : 24 = 0,4108 mol
0,1517 < Nph kim 10ai < 0,4108
Vix >0 vay>0nén sd mol axit tham gia phan tng v&i kim loai la:
0,3034 < 2x + 2y < 0,8216 nhan thiy luong axit da dung < 0,86 mol.
Vay axit du --> Do d6 Zn va Mg da phan tng hét.
Sau khi hoa tan hét trong dung dich c6.
x mol MgX; ; y mol ZnX; ; 0,86 — 2(x +y) mol HX va 0,43 mol SO,.
Cho dung dich tac dung vdi dung dich bazo.
HX + ROH---> RX +  H)0.

0,86 -2(x+y) 0,86 -2(x+Y) mol
MgX, + 2ROH ----> Mg(OH), + 2RX
X 2X X mol
ZnX; + 2ROH ----> Zn(OH), +2RX
y 2y y mol

Ta €O Nrow da phan g = 0,86 — 2(X +y) + 2x + 2y = 0,86 mol
Vay nropn ¢ = 0,96 — 0,86 = 0,1mol
Tiép tuc c6 phan tng xay ra:

Zn(OH)2 + 2ROH ----> R»Zn0O; + 2H,0

bd: vy 0,1 mol
Pa: yi 2y1 mol
con:y —yi 0,1-2y; mol

( Piéu kién: y > yi)
Phan tng tao két tua.

Ba(OH), + H,SO, ---> BaSO, + 2H;0
bd: 0,06 0,43 0 mol
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pu: 0,06 0,06 0,06 mol

con: 0 0,43-0,06 0,06 mol
Nung két taa.

Mg(OH); ----- > MgO +H,0

X X mol
Zn(OH); ------- > 7Zn0 +H,0

y-yi Y-y mol

BaSO, ----> khong bi nhi¢t phan huy.

0,06 mol

Ta cd: 40x + 81(y — y1) + 233.0,06 = 26,08

--->40x + 81(y—y1) =12,1 )]

Khiy—y; =0--->y =y tathdy 0,1 —2y; > 0 --->y; < 0,05
Vay 40x = 12,1 --->x = 12,1 : 40 = 0,3025 mol

Thay vao (I) ta dugc y = 0,04 (y =y1 < 0,05) phu hop

Vay myg = 24 . 0,3025 = 7,269 va mz, = 65 . 0,04 = 2,69
Khiy—y;>0-->y>vy;tacd0,1—2y; =0 (Vi Nroy phan tng hét)
---->y; = 0,05 mol, thay vao (II) ta dugc: 40x + 81y = 16,15.

Giai hé phuong trinh (I, IT) ---> x = 0,38275 va y = 0,01036

Két qua y < y1 (khong phu hop véi diéu kién y > y; ) ---> loai.

HON HOQP KIM LOAI TAC DUNG VOINUOC VA BAZO

Bai 1: Hoa tan hoan toan 17,2g hdn hop gom kim loai kiém A va oxit ctia n6 vao 1600g
nudc dugc dung dich B. C6 can dung dich B duoc 22,4g hidroxit kim loai khan.

a/ Tim kim loai va thanh phan % theo khéi lwong mdi chat trong hdn hop.

b/ Tinh thé tich dung dich H,SO4 0,5M can dung dé trung hoa dung dic B.

Huéng dan:

Goi cong thuc cua 2 chit di cho 12 A va A,O.

a, b 1an luot 1a s6 mol cua A va A,0

Viét PTHH:

Theo phuong trinh phéan tng ta co:

a.Ma +b(2Ma + 16) =17,2 (1)
(@+2b)(Ma+17)=22,4 (II)

Lay (I) — (1): 17a + 18b = 5,2 (*)

Khéi lugng trung binh ctia hén hop:

Mg =17,2:(a+b)

Tuong duong: Mg =18.17,2 : 18(a + b).

Nhan thay: 18.17,2 : 18(a+b) < 18.17,2 : 17a + 180 =18.17,2: 5,2
---> Mg < 59,5

Ta cd: Ma <59,5 <2Ma + 16 ---> 21,75 < Ma < 59,5.
Vay A c6 thé 13: Na(23) hodc K(39).

Giai h¢ PT toan hoc va tinh toan theo yéu cau cua dé bai.
Dap s0:

a/
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Vi A 1a Na thi %Na =2,67% va %Na,0 = 97,33%
Vi A 1a K thi %K =45,3% va %K,0 = 54,7%

b/

TH: A la Na ----> Vgq axit = 0,56 lit

TH: AlaK ----- > Vg axit = 0,4 lit.

Bai 2: Hoa tan hoan toan 3,1¢ hén hop 2 kim loai kiém trong nudc thu duoc dung dich A.
beé trung hoa dung dich A phai dung 50ml dung dich HCI 2M, sau phan ung thu dugc dung
dich B.

a/ Néu ¢6 can dung dich B thi s€ thu dugc bao nhiéu gam hdn hop mubi khan?
b/ Xéc dinh 2 kim loai kiém trén, biét rang ti 1& s6 mol ctia ching trong hdn hop 1a 1 : 1.

Dap sb:
al mys = 6,659
b/ 2 kim loai d6 la: Na va K.

Bai 3: Cho 6,2g hdn hop 2 kim loai kiém thudc 2 chu ky lién tiép trong bang tuan hoan
phéan tng véi Hy0 du, thu dugc 2,24 lit khi (dktc) va dung dich A.

a/ Tinh thanh phan % vé khoi lugng timg kim loai trong hdn hop ban dau.

b/ Suc CO Vao dung dich A thu dugc dung dich B. Cho B phan tmg v6i BaCl, du thu dugc
19,7¢g két tiia. Tinh thé tich khi CO; da bi hap thu.

Huéng dan:

a/ bat R 1a KHHH chung cho 2 kim loai kiém di cho

Mg 14 khéi lwong trung binh ctia 2 kim loai kiém A va B, gia sit Ma < Mg
——->Ma<Mgr<Mg.

Viét PTHH xay ra:

Theo phuong trinh phan ng:

NR = 2nH2 =0,2mol. ---->Mr=6,2:0,2=31

Theo dé ra: 2 kim loai nay thudc 2 chu ki lién tiép, nén 2 kim loai do la:
A la Na(23) va B la K(39)

b/ Ta c6: Nron = Ng = 0,2 mol

PTHH xay ra:

CO,; + 2ROH ----> R,CO3 + H,0

CO; + ROH ---> RHCO3

Theo bai ra khi cho BaCl, vao dung dich B thi c6 két tiia. Nhu vay trong B phai ¢ RoCO3
vi trong 2 loai muoi trén thi BaCl, chi phan ing vdi R;CO3z ma khong phan ing voi RHCO3.

BaCl, + R,CO3 ----> BaCO3 + RCI

-—--> Nco, =NR, co,= nBac03 =19,7:197 =0,1 mol ----> V(;o2 = 2,24 lit.

Bai 4: Hai kim loai kiém A va B c6 khéi luong bang nhau. Cho 17,94g hdn hop A va B tan
hoan toan trong 500g H,O thu dugc 500ml dung dich C(d = 1,03464g/ml). Tim A va B.

Bai 5 Mot hén hop X gdm 2 kim loai A, B thugc 2 chu ki lién tiép trong bang tuan hoan,
c6 khoi luong 1a 8,5g. Cho X phan trng hét véi nude cho ra 3,36 lit khi Hy(dkte)

a/ Xéc dinh 2 kim loai va tinh khdi lugng mdi kim loai trong hdn hop dau.

b/ Thém vao 8,5g hon hop X trén, 1 kim loai kiém thd D duoc hdn hop Y, cho Y tac d,ung
Vo1 nudc thu dugc dung dich E va 4,48 lit kh1 H; (dktc). Co can dung dich E ta dugc chat ran
Z c6 khoi lugng 1a 22,15g. Xac dinh D va khoi lugng cua D.
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Dap sb:
al my, = 4,69 va mg = 3,90.
b/ kim loai D 1a Ba. --> mg, = 6,85¢.

Bai 6: Hoa tan 23g mot hdn hop gém Ba va 2 kim loai kiém A, B thudc 2 chu ky ké tiép
nhau trong bang tuan hoan vao nudc thu dugc dung dich D va 5.6 lit H, (dktc).
Néu thém 180ml dung dich Na,SO, 0,5M vao dung dich D thi chua két tua hét dugc
Ba(OH),. Néu thém 210ml dung dich Na;SO4 0,5M vao dung dich D thi dung dich sau phan
ung con du NaySOy4. Xac dinh 2 kim loai ki€ém & trén.

Dap sb: 2 kim loai kiém 1a Na va K.

HON HQP KIM LOAI TAC DUNG VOI DUNG DICH MUOI.

Thi du 1: Ngam thanh sit vao hdn hop dung dich gdbm AgNO; va Cu(NO3),

Phan g x4y ra theo tha tu nhu sau:

* Mudi ctia kim loai c6 tinh oxi hoa manh hon s& ( Ag> Cu) tham gia phan (g trude voi
kim loai ( hodc ndi cach khac 1a mudi cua kim loai hoat dong hoa hoc yéu hon sé tham gia
phén Gng trudce ).

Fe + 2AgNO3; —— Fe(NO3),; + 2Ag

Fe + Cu(NO3), —— Fe(NOs3), + Cu

Bai tap ap dung:

1/ C6 200ml hon hop dung dich gém AgNO3 0,1M va Cu(NOs); 0,5M. Thém 2,24¢ bot Fe
kim loai vao dung dich d6 khuay déu t4i phan g hoan toan thu dugc chat ran A va dung
dich B.

a/ Tinh sé gam chat rin A. ’ o 7
b/Tinh ndng d6 mol/lit ctia cac muoi trong dung dich B, biét rang thé tich dung dich khong
doi.

Huéng dan giai
Fe + 2AgNO; —— Fe(NO3); + 2Ag (1)
Fe + Cu(NO3); —— Fe(NO3), + Cu (2)
S6 mol cua cac chat 1a: "Fe = 0,04 mol ; "AgNO; = 0,02 mol ; "Cu(NO3); = 0,1 mol

Vi Ag hoat d6ng hoa hoc yéu hon Cu nén mudi ciia kim loai Ag s& tham gia phan tng véi
Fe trudc.

Theo ptr (1): "Fe (pr ) = 0,01 mol ; Vay sau phan tng ( 1) thi "Fe con lai = 0,03 mol.
Theo (ptr (2 ): ta 6 "Cu(NO3); pit = "Fe con du = 0,03 mol.

Vay sau ptr (2 ): "Cu(NO3); con du 1a = 0,1 — 0,03 = 0,07 mol

Chat rdn A gdm Ag va Cu

ma = 0,02 x 108 + 0,03 x 64 = 4,08g

dung dich B gdbm: 0,04 mol Fe(NO3); va 0,07 mol Cu(NOs), con du.

Thé tich dung dich khong thay d6i V = 0,2 lit

Vay ndng d6 mol/lit ciia dung dich sau cting 1a:

Cm[cuNo,),1de =0,35M  Cmireno,),1=0,2M

2/ Cho 1,68 g Fe yéo 200m] hon hop dupg dich gém Cu(NO3); 0,15M va AgNO3 0,1M.
Sau khi phan tng két thuc thu dugc chat ran A va dung dich B.
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a/ Tinh khéi lugng chat rn A.
b/ Tinh ndng d6 mol/lit cia dung dich B. Gia st thé tich dung dich khong thay doi.

b/S:a/ ma= 3,449
b/ Cmrcuno,),1dr =0,05M va Cmireno,),1=0,15M

Thi du 2: Cho hdn hop gdm bot sit va k&m vao trong cung 1 éng nghiém ( 1 lo ) chira
dung dich AgNO:s.
Phan tng x4y ra theo thir ty nhu sau: )
Kim loai c6 tinh khtt manh hon s€ tham gia phan tng truéc voi muoi.
Zn + 2AgNO3; —— Zn(NOs3), + 2Ag
Fe + 2AgN03 v —> FE(NO;g)z + 2Ag

Bai tap ap dung:

Nhung 2 miéng kim loai Zn va Fe cing vao mét dng nghiém dung dung dich CuSO,, sau
mot thoi gian 14y 2 miéng kim loai ra thi trong dung dich nhan duoc biét ndng d6 ctia mubi
Zn gip 2,5 1an mudi Fe. Pong thoi khdi luong dung dich sau phan tng giam so voi trude
phan tmg 0,11g. Gia thiét Cu giai phong déu bam hét vao cac thanh kim loai. Hay tinh khoi
lugng Cu bam trén mdi thanh.

Hudng dan giai:

- Néu khoi luwgng thanh kim loai ting = Myim 10 ai giai phong = Mkim lo ai tan
- Néu khoi lugng thanh kim loai ting = Myim 10 ai tan = Mkim lo ai giai phong

Vi Zn hoat dong hoa hoc manh hon Fe. Nén Zn tham gia phan tmg v&i mubi trudc.

Zn + CuSOq4 ——> ZnSO, + Cu (1

X X X X (mol)
Fe + CuSOq ——> FeSO, + Cu (2

y y y y (mol)

Vi khéi lugng dung dich giam 0,11 g. Trc 1a khdi lugng 2 thanh kim loai tang 0,11 g
Theo dinh luat bao toan khéi lugng ta co: (160y — 152y) + (160x — 161x) = 0,11

Hay 8y-x=0,11 (D)
Mat khac: néng d6 mudi Zn = 2,5 lan néng dd6 mubi Fe
* Néu la nong dd mol/litthitacé x:y = 2,5 (I) (Vi thé tich dung dich khong doi)
*Néulandngddo % thitacé 161x : 152y = 2,5 (1) (Khdi lugng dd chung)

Giai hé (1) va (II) ta dugc: x=0,02mol va y=0,05mol.
Mmey = 3,29 va mz = 13¢g
Giai hé (I) va (II)/ ta duoc: x =0,046 mol va y= 0,0195 mol

Mey = 29449 va mgz, = 12679

PHUONG PHAP DUNG MOC SO SANH
Bai toan 1: Nhung 2 kim loai vao cung 1 dung dich mubi cta kim loai hoat dong hod hoc
yéu hon (céc kim loai tham gia phan ing phai tor Mg tr¢ di).

Truwong hop 1: Néu S:ho 2 kim loai trén vao 2 ng nghiém dung cung 1 dung dich mudi thi
luc nay ca 2 kim loai dong thoi cung xay ra phan ng.

Vi du: Cho 2 kim loai 1a Mg va Fe vao 2 dng nghiém chtra dung dich CuSO,

Xay ra ddng thoi cac phan tng:
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Mg + CuSOq ——> MgSO, + Cu

Fe + CuSO,4 —> FeSO, + Cu

Truong hop 2:

- Néu cho hén hop gé)rr} 2 kim loai 13: Mg va Fe vao cing mot ng nghiém thi lac nay xay
ra phan tng theo th ty lan lugt nhu sau:

Mg + CuSO, — > Mgso, + cutt

- Phan tng (1) s& dung lai khi CuSO, tham gia phan tng hét va Mg dung véi luong vira du
hodc con du. Luc nay dung dich thu gTu(_)’c 1a MgSQy; chat ran thu dugc 1a Fe chua tham gia
phan ung Cu vira dugc sinh ra, c6 thé c6 Mg co du.

- C6 phan tng (2) xay ra khi CuSO4 sau khi tham gia phan tng (1) con du (tire la Mg da
hét)

Fe + CuSO, ——> FeSO, + cu®

Sau phan tmg (2) c6 thé xay ra cac truong hop do 1a:

+ Ca Fe va CuSO, déu hét: dung dich thu dugc sau 2 phan tng l1a: MgSOg, FeSOy; chét rin
thu duoc la Cu.

+ Fe con du va CuSOq4 hét: dung dich thu duoc sau 2 phan Gng 1a: MgSO4, FeSOy; chit ran
thu duoc 1a Cu va co thé co6 Fe du.

+ CuSOQOy con du va Fe hét; dung dich thu dugc sau 2 phan ung la : MgSO, , FeSO,4 va co
thé c6 CuSOy4 con du ; chat ran thu duoc la Cu.

Giai thich: Khi cho 2 kim loai trén vao cung 1 éng nghiém chtra mudi cta kim loai hoat
dong hoa h(_)c,yéu hon thi kim loai nao hoat dong hoa hoc manh hon s€ tham gia phan ung
trudc voi muodi theo quy udce sau:

Klm loai manh + Mudi ctia kim loai yéu hon —— Muébi cua kim loai manh hon + Kim loai
yeu

Truong hop ngoai l€:

Fe(y + 2FeClz (qay ——> 3FeCly(qq)
CU(r) + 2FeCI3(dd) > 2F8C|2(dd) + CUC|2(dd)

Bai toan 2: Cho hén hop (hodc hop kim) gdm Mg va Fe vao hon hop dung dich mudi ciia 2
kim loai yéu hon. (cac kim loai tham gia phan Gng phai tr Mg tr¢ di)

Bai 1: Cho hop kim gém Fe va Mg vao hén hop dung dich gom AgNO; va Cu(NOs), thu
dugc dung dich A va chat ran B.

a/ C6 thé xdy ra nhimng phan ng nao?

b/ Dung dich A c6 thé c6 nhitng mudi ndo va chat ran B ¢6 nhitng kim loai nao? Hay bién
luan va viét cac phan ung xay ra.

Huéng din

caua.

Do Mg hoat dong hoa hoc manh hon Fe nén Mg s€ tham gia phan ing trude.

Vilon Ag* ¢6 tinh oxi hod manh hon ion Cu " nén mudi AgNOj; s& tham gia phan tng
trudce.

Tuan theo quy luat:

Chét khir manh + chat Oxi hoa manh — Chét Oxi hoa yéu + chét khir yéu.

Nén c6 cac phan tng.

Mg + 2AgNO; —— Mg(NO3), + 2Ag (1)

Mg + Cu(NOsz);, —— Cu(NO3), + Cu (2)
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Fe + 2AgNO; —— Fe(NOs3), + 2Ag (3)
Fe + Cu(NO3); —— Fe(NOs3), + Cu (4)
Caub

C6 cac trudong hop c6 thé xay ra nhu sau.

Truwong hop 1: Kim loai du, mudi hét
* Piéu kién chung

- dung dich A khong c6: AgNO3 va Cu(NO3),

- chat rin B c6 Ag va Cu.

Néu Mg du thi Fe chwa tham gia phan tmg nén dung dich A chi c6 Mg(NO3), va chit rin B
chira Mg du, Fe, Ag, Cu.

Néu Mg phan tng vua hét v6i hon hop dung dich trén va Fe chua phan tng thi dung dich A
chi c6 Mg(NO3), va chat ran B chira Fe, Ag, Cu.

Mg hét, Fe phan ing mot phan Yén con du (tic la hén hop dung dich hét) thi dung dich A
chita Mg(NO3),, Fe(NO3), va chat ran B chtra Fe du, Ag, Cu.

Truong hop 2: Kim loai va mudi phan Gng vira hét.

Dung dich A: Mg(NO3),, Fe(NO3);

Chat ran B: Ag, Cu.

Truwong hop 3: Muébi du, 2 kim loai phan tng hét.

* Piéu kién chung

Dung dich A chic chin c6: Mg(NOs),, Fe(NOs),

Két tia B khong c6: Mg, Fe.

Néu AgNO; du va Cu(NOs), chua phan ting: thi dung dich A chira AgNO3, Cu(NO3),,

Mg(NOs), Fe(NO3), va chit ran B chi c6 Ag.(duy nhét)

Néu AgNOj3 phan tg vira hét va Cu(,NQ3)2 chua phan tng: thi dung dich A chira
Cu(NO3),, Mg(NO3),, Fe(NOg3), va chat ran B chi co6 Ag.(duy nhat)

AgNO;3 hét va Cu(NOs), phan tmg mot phan van con du: thi dung dich A chira Cu(NO3),
du Mg(NO3),, Fe(NOgs), va chat ran B chi c6 Ag, Cu.

Bai tap:

Mot thanh kim loai M hoa tri II dugc nhung vao trong 1 lit dung dich CuSO4 0,5M. Sau
mot thoi gian lay thanh M ra va can lai, thay khoi lugng cua thanh tang 1,6g, nong d6 CuSOq
giam con bang 0,3M.

a/ Xac dinh kim loai M

b/ Lay thanh M c6 khéi lugng ban dau bang 8,4g nhiing vao hh dung dich chira AgNO3
0,2M va CUSQ4 0,1M. Thanh M c6 ’tan hét khong? Tinh khoi lugng qhét ran A thu dugc sau
phan tmg va nong do mol/lit cac chat c6 trong dung dich B (gia st thé tich dung dich khong
thay d6i)

Huéng dan giai:

a/ M la Fe.
b/ s6 mol Fe = 0,15 mol; s6 mol AgNO;3; = 0,2 mol; s6 mol CuSO, = 0,1 mol.
(chat khtr FF Cu2+I Ag’ ((ihét oxh manh)

[ | [

0,15 01 0,2 (mol)
Ag" C6 Tinh o xi hod manh hon Cu** nén mudi AgNOj3 tham gia phan tmg v&i Fe trude.
PTHH :
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Fe + 2AgNO3; —— Fe(NO3), + 2Ag (1)

Fe + CuSO, ——  FeSOq + Cu 2)
Theo bai ra ta thiy, sau phan tGng (1) thi Ag NOs phan tng hét va Fe con du: 0,05 mol
Sau phan tmg (2) Fe tan hét va con du CuSO, 1a: 0,05 mol

Dung dich thu dugc sau cung 1a: ¢6 0,1 mol Fe(NO3z),; 0,05 mol FeSO,4 va 0,05 mol
CuSOy 4y

Chét ran A 1a: ¢6 0,2 mol Ag va 0,05 mol Cu
ma = 248¢
Vi thé tich dung dich khong thay ddi nén V =1 lit
Vay ndng d6 cta cac chat sau phan tmg 13 :
CmreN0,),1=0,IM 5 Cmicuso,jar =0,00M ; Cwmireso,;=0,05M

Bai tap ap dung:

Bai 1: Nhung mot thanh kim loai M hoa tri I vao 0,5 lit dd CuSO4 0,2M. Sau mét thoi
gian phan ung, khoi luong thanh M tang 1én 0,40 g trong khi ndng d¢ CuSO4 con lai 1a 0,1M.

a/ Xac dinh kim loai M.

b/ Lay m(g) kim loai M cho vao 1 lit dd chira AgNO3 va Cu(NOs), , ndong d6 mdi mudi 1a
0,1M. Sau phan tng ta thu dugc chat ran A khoi lugng 15,28¢g va dd B. Tinh m(g)?

Huéng dan giai:

a/ theo bai rata co PTHH .

Fe + CuSOq4 ——>  FeSO, + Cu (1)

S6 mol Cu(NO3), tham gia phan tng (1) 13: 0,5 (0,2 — 0,1) = 0,05 mol

Do tang khdi lugng cua M la:

Mtang = Mkigp = Mkitan = 0,05 (64 - M) = 0,40

gidi ra: M = 56, vay M 1a Fe

b/ ta chi biét s6 mol ctia AgNO; va s6 mol ctia Cu(NO3),. Nhung khong biét sé mol cua Fe

(chat khir Fe Cu | Ag (chat pxh manh)
I [ I

0,1 0,1 (mol)
Ag® C6 Tinh oxi hoa manh hon Cu®* nén mudi AgNOj3 tham gia phan tng véi Fe trudce.
PTHH:
Fe + 2AgNO; —— Fe(NOg), + 2Ag (1)
Fe + CuSOq4 ——>  FeSO, + Cu (2)
Ta c6 2 mdc dé so sanh:
- Néu vira xong phan tmg (1): Ag két tiia hét, Fe tan hét, Cu(NO3), chua phan tng.
Chat ran A 1a Ag thi ta c6: ma=0,1x 108 = 10,8 g
- Néu vira xong ca phan tmg (1) va (2) thi khi d6 chit rdn A gom: 0,1 mol Ag va 0,1 mol
Cu
ma =0,1(108+64)=17,2¢g
theo dé cho ma = 15,28 g tacd: 10,8 < 15,28 < 17,2
viy AgNOs phan tmg hét, Cu(NOs), phan tmg mdt phan va Fe tan hét.
Mcy tao ra = ma — Mag = 15,28 — 10,80 = 4,48 g. Vay s6 mol ctiia Cu = 0,07 mol.
Téng $6 mol Fe tham gia ca 2 phan ung la: 0,05 (s pv 1) + 0,07 (¢pr 2) = 0,12 mol
Khdi luong Fe ban dau la: 6,72g
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Bai 2: Cho 8,3 g hdn hop gom Al va Fe c6 s6 mol bing nhau vao 100ml hdn hop dung dich
chira AgNO3; 2M va Cu(NO3); 1,5M. Xac dinh kim loai dugc giai phong, khoi Iugng 1a bao
nhiéu?

D/S:muy =mag+ mey = 0,2 .108 + 0,15.64 = 31,2¢

Bai 3: Mot thanh kim loai M hod tri II nhing vao 1 lit dd FeSOy, thay khdi lugng M ting
Ién 16g. Néu nhung cung thanh kim loai ay vao 1 lit dd CuSO, thi thay khoi lugng thanh kim
loai do tang 1én 20g. Biét rang cac phan ng noi trén déu xay ra hoan toan va sau phan (mg
con du kim loai M, 2 dd FeSO4 va CuSO, ¢6 cung nong do mol ban dau.

a/ Tinh néng d0 mol/lit ctia mdi dd va xac dinh kim loai M.

b/ Néu khdi luong ban dau cua thanh kim loai M la 24g, ching to rang sau phan tng voi
moi dd trén con du M. Tinh khoi lugng kim loai sau 2 phan ing trén.

HDG:
a/ Vi thé tich dung dich khong thay d6i, ma 2 dd lai co ndng do bang nhau. Nén chung c6
cung s0 mol. Goi x 1a s0 mol ctiia FeSO4 (cling chinh 1a s6 mol cia CuSQOy)
Lap PT toéan hoc va giai: M 1a Mg, néng do mol/lit cua 2 dd ban dau 1a: 0,5 M
b/ V&i FeSOy thi khdi lwgng thanh Mg sau phéan tng 1a: 40g
V6i CuSOy thi khéi lugng thanh Mg sau phan tng 1a: 44g
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CHUYEN DE 12:
BAlI TOAN HON HQP MUOI
Cac bai toan van dung s6 mol trung binh va xac dinh khoéng s6 mol ciia chit.
1/ Béi véi chét khi. (hdn hop gém co 2 khi)
Khdi lwong trung binh cia 1 lit hdn hop khi & dktc:
Mg =

MV +M .V,
22,4V

Khdi lwong trung binh ciia 1 mol hdn hop khi & dktc:

— MMMV,
Mrs = =25

Hogc: Mpg = MwMem) (i 13 tng s6 mol khi trong hdn hop)

Hoac: Mg

Mol 02) - (x41a % ctia khi thir nhat)

Hoac: Mg = hhkhix - Mx

2/ Poi vbi chat ran, long. M1B ciahh = %

Tinh chét 1:
M1B ciann €O gid tri phu thudc vao thanh phﬁn vé luong cac chit thanh phén trong hon
hop.
Tinh chat 2:
) Mg cia hh luén nim trong khoang khéi lugng mol phan tir ctia cac chét thanh ph?m nho
nhat va 16n nhat.
I\/lmin < Npph < I\/lmax
Tinh chét 3:
Hon hop 2 chat A, B c6 Ma < Mg va ¢ thanh phan % theo s6 mol 13 a(%) va b(%)
Thi khoang xéc dinh s6 mol ciia hdn hop 1.
T < ppp <

Mg M,

Gia str A hodc B ¢6 % = 100% va chét kia c6 % =0 hodc nguoc lai.

Luu §:

- V6i bai toan hon hop 2 chat A, B (chua biét s6 mol) cing tac dung véi 1 hodic ca 2 chat X,
Y (da biét s6 mol). D€ biét sau phan ing da hét A, B hay X, Y chua. C6 thé gia thiét hon hop
A, B chi chtra 1 chat A hoac B

- Vi Ma < Mg néu hdn hop chi chira A thi:

— m — m
NA =5 > M= 7=

Nhu vay néu X, Y tac dung véi A ma con du, thi X, Y s€ c6 du dé tac dung hét v&i hdn hop
A B
V&i Ma < Mg, néu hdn hop chi chira B thi:

Mpp
Mg

Mpp

< Mhh = @

Ng =

Nhu vay néu X, Y tac dung chwa da véi B thi ciing khong du dé tac dung hét voi hdn hop
A, B.
Nghia 1a sau phan tng X, Y hét, con A, B du.
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A- TOAN HON HQP MUOI CACBONAT

Bai 1: Cho 5 ,08g hdn hop gdm CaCO3 va MgCO; hoa tan vao dung dich HCI du, khi CO,
thu dugc cho hip thu hoan toan boi 50ml dung dich Ba(OH), 0,9M tao ra 5,91g két tia. Tinh
khdi lwong va thanh phan % theo khdi lwong mdi mudi trong hdn hop.

Dap s6: Mwmgco, = 1,689 va M caco, = 49

_Bai 2: Hoa tan hoan toan 27,4g hén hop gdm M,CO3 vd MHCOs3 (M la kim loai kiém)
bang 500ml dung dich HCI 1M thay thoat ra 6,72 lit khi CO; (dktc). B¢ trung hoa axit du
phai dung 50ml dung dich NaOH 2M.

a/ Xac dinh 2 mudi ban déu.
b/ Tinh thanh phan % theo khéi lwgng mdi mudi trong hdn hop ban dau.

Daép sb:
a/ M 1a Na ---> 2 mubi do 1a Na,CO3 va NaHCO;
b/ %Na,CO; = 38,6% va %NaHCO;

Bai 3: Hoa tan 8g hdn hop A gém K,CO3 va MgCO;3 vao dung dich H,SO4 du, khi sinh ra
duogc suc vao 300ml dung dich Ba(OH); 0,2M, thu dugc m(g) két tua.

Tinh thanh phan % theo khoi lugng mdi mudi trong hdn hop A dé m dat gid tri cyc tiéu(nho
nhat) va cuc dai(lén nhat).

Dap sb:

Khéi lwong két taa 13 cuc tiéu(nho nhét) khi CO; 1a cuc dai. Tirc 13 %K,CO3 = 0% va
%MgCO3 = 100%.

Khéi lugng két ta 1a cuc dai(I6n nhat) khi "CO, = "Ba(OH); = 0,06 mol. Tic 13 %K,CO; =
94,76% va %MgCOs = 5,24%.

Bai 4: Cho 4,2g mudi cacbonat ctia kimrloai hoa tri II. Hoa tan vao dung dich HCI du, thi
c06 khi thoat ra. Toan bd lugng khi dugc héplthu vao 100ml dung dich Ba(OH), 0,46M thu
duoc 8,274¢g ket tda. Tim cong thirc cua muoi va kim loai hoa tri I1.

Dap s0:
TH; khi Ba(OH); du, thi cong thirc ctia mudi 1a: CaCO3 va kim loai hoa tri IT 14 Ca.
TH, khi Ba(OH); thiéu, thi cong thirc ciia mudi 1a MgCO3 va kim loai hoa tri IT 1a Mg.

Bai 5: Hoa tan hét 4,52g hon hop gdm 2 mudi cacbonat ctia 2 kim loai A, B ké tiép nhau
trong phan nhém chinh nhom II bang 200ml dung dich HCI 0,5M. Sau phan tng thu duoc
dung dich C va 1,12 lit khi D (dktc).

a/ Xac dinh 2 kim loai A, B.
b/ Tinh tong khdi lugng ciia mudi tao thanh trong dung dich C.

¢/ Toan bo luodgg khi D thu duoc ¢ trén duoc hép thu boén toan bdi 200ml dung dich
Ba(OH),. Tinh nong d6 mol/l cua dung dich Ba(OH), dé:

Thu dugc 1,97¢g két tua.
Thu dugc lugng két tha 16n nhit, nho nhat.

Daép sb:

a/ 2 kim loai 1a Mg va Ca

b/ My = 5,079

¢/ - TH1: 0,15M

THy: khi két tiia thu dugc lon nhét 13 0,25M.
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THa: khi két taa thu duoc nhé nhét 1a 0,125M.

Bai 6: Cho 10,8g hdn hop gdm 2 mudi cacbonat ctia 2 kim loai ké tiép nhau trong phan
nhom chinh nhém II tac dung vo6i dung dic}} H,S0, loéng du, thu duoc 23,64¢ két taa. Tim
cong thirc cia 2 muoi trén va tinh thanh phan % theo khoi lugng cua moi mudi trong hon hop
ban dau.

%MgCO; = 58,33% va %CaCO3 = 41,67%.

Bai 7: Hoa tan hon hop Na,CO; va KHCO;3 vao nude thanh 400 ml dung dich A. Cho tir tir
100 ml dung dich HC1 1,5M vao dung dich A dong thoi khudy déu, khi phan tmg két thuc ta
duoc dung dich B va 1,008 lit khi (¢ dktc). Cho dung dich B tac dung vdi dung dich Ba(OH),
du duoc 29,55¢g két tta. Tinh khéi luong céac chét c6 trong hon hop ban dau. Néu cho tir tir
dung dich A vao binh dung 100 ml dung dich HC1 1,5M thi thu duoc thé tich khi thoat ra (¢
dktc) l1a bao nhiéu?

HDG:

a, Dat x, y 1an luot 14 s6 mol ciia 2 mudi Na,CO3 va KHCO;3 (X, y > 0)

Ta c6 PTPU:

Giai doan 1: NaCO3 + HCl — NaCl + NaHCO3; (%)

Mol: X X X X

Nhu vay: Z "HCO, = x+ y(mol) ; Theo PT (1) thi "NaHCO3 = "Na,CO3 = x (mol)

Goi a, b 1 s6 mol cia HCO3 ~ tham gia phan tng véi dung dich HCI va dung dich
Ba(OH),

Giai doan 2: HCO3 ~ + HCl —— CI~ + H,0 + CO, (¥

Mol: a a a a
Theo bai ra: "HCI =0,1.1,5=0,15 ( mol )
1,008 _

nHCI(PU(yZ) = ”COzza: m —0,045(m0|)

= "Na2CO3 (ba) = "HCl (pus1)=0,15 — 0,045 = 0,105 (mol)
Sau phan tmg (1) thi toan b Na,CO3 da chuyén thanh NaHCOs. Khi cho dung dich B tac
dung vé1 dung dich Ba(OH); du xay ra phan ing sau:
HCO; -~ + Ba(OH), —> BaCO; + OH™~ + H,0 )
Mol: b b b b
"BaCO3=b = 2955 _ 0,15 (mol)
197
Vay "HCO; ~(puy=a+b =x+y=0,045+ 0,15 = 0,195 (mol)
= "KHCO3 (b4)= 0,195 — 0,105 = 0,09 (mol)
Khéi lwong ctia mdi chét trong hdn hop ban dau:
™Na,CO3z = 0,105 . 106 = 11,13g
MKHCO3 = 0,09. 100 = 9g
b/ Khi cho dung dich A vao binh chtta dung dich HCI1 1,5M thi x4y ra phan ung
*Né'u‘cé 2 phan tng xay ra déng thoi thi ta thdy ¢ phuong trinh (4) néu giai phong 1 mol
khi CO; can 2 mol HCI ,gap d6i s6 mol HCI dung cho phan tng (5).
Dit z 1 s6 mol HCI tham gia phan tmg (5); thi s6 mol HCI tham gia phan mg (4) 1a 2z
(mol)
Na,CO; + 2HCI —— NaCl + H,0 + CO, ")
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KHCO; + HCl —— KCI + H,0 + CO, )
Theo PTPU ta ¢6: 2z +z=0,1.1,5=0,15 (mol) = z=10,05 ( mol ). S6 mol CO; thoét
rala: 0,1 (mol)

*Néu phan tmg (4 ) xdy ra trude: ta cd 2z=0,15 (mol ) =z =0, 075 (mol); ma s6 mol
ctia NayCO3 = 0,105( mol ) > 0,075.V4ay nén axit phai phan Gmg hét,nén sé mol khi CO, thoat
rala 0,075 (mol)

*Néu phan tmg (5) xay ra truge: ta ¢6 z= 0,09 (mol ) = z=0,09 (mol); ma s6 mol cta
HC1= 0,15 (mol).Vay s6 mol HCI con du = 0,15 — 0,09 = 0,06 q(mol)’ s€ tiép tuc tham gia
phan tng (4) .Khi d6 2z = 0,06 (mol) = z = 0,03 (mol). Vay tong so mol CO; thoét ra la:

"C0O,=0,09 + 0,03 =0,12 (mol)
két hop cac dir kién ta duoc: 0,075 (mol ) <" CO, < 0,12(mol)
Hay 1,68 (lit) <Vco, <2,688 (lit)

Bai 8: Cho 28,1g quing d6lomit gdbm MgCOs; BaCO3z (%MgCO; = a%) vao dung dich
HCI du thu dugc V (lit) CO; (& dktc).

a/ Xac dinh V (lit).

b/ Suc V (lit) CO, vira thu dugc vao dung dich nude voi trong. Tinh khéi luong két~tﬁa t6i
da thu dugc biét s6 mol Ca(OH); = 0,2 (mol) va khoi lugng ctia moi chat cé trong hon hop
ban déu.

Hudng dan:
a/ Theo bai rata cd PTHH:
MgCO; + 2HCI —— MgCl, + H,O + CO, (1)

x(mol) x(mol)

BaCO; + 2HCI —— BaCl, + H,0 + CO; (2

y(mol) y(mol)

CO, + Ca(OH), — CaCOz;{ + H,0 (3)
0,2(mol) «— 0,2(mol)—— 0,2(mol)

CO, + CaCO; + H,0 — Ca(HCO3); (4)
Gia str hdn hgp chi c6 MgC0s.Vay "BaCO3 = 0

281

S6 mol: "MgCO; = o - = 0,3345 (mol)

Néu hdn hop chi toan 1a BaCOj3 thi "MgCO3 = 0
S6 mol: "BaCO; -84 _ 0,143 (mol)
197
Theo PT (1) va (2) ta c6 s6 mol CO; giai phong 1a:
0,143 (mol) < "CO, < 0,3345 (mol)
Vay thé tich khi CO; thu duoc & dktc 1a: 3.2 (lit) < Veo , < 7,49 (lit)
b/ Khéi luong két tua thu duoc la:

*Néu s6 mol ctia CO, 1a: 0,143 ( mol ), thi chi c6 PTPU (3) xay ra va du Ca(OH),, theo
PTPU thi "CaCO; = "CO, = 0,143 (mol).

Vay khéi lugng két tia thu duoc 13: "CaCO; = 0,143 . 100 = 1,43g

*Néu s6 mol caa CO; 1a: 0,3345 (mol), thi ¢6 ca PU (3) va (4), theo PTPU ta co: S6 mol
CO, tham gia PU ¢ (3) 1a: "CO, = "Ca(OH), = 0,2 (mol). Viy s6 mol CO, du 1a: 0,3345 - 0,2
= 0,1345 (mol). Tiép tuc tham gia PU (4) khi do:

S6 mol cita CaCOs tao ra & (3) 1a: "CaCO3 = "Ca(OH); = 0,2 (mol).
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S6 mol ctia CaCO3 dd PU & (4) 1a: "CaCO3 = "CO; (4, ) = 0,1345 (mol)
Vay sau PU (4) s6 mol ctiia CaCOj3 con lai 13: 0,2 — 0,1345 = 0,0655 (mol)
Khéi lwong két tua thu dugc 1a: "CaCO; = 0,0655 . 100 = 6,55¢

*Pé thu duoc két tua tdi da thi "CO, = "Ca(OH), = 0,2 (mol).

Vay "CaCOs; = "Ca(OH); = 0,2(mol)

Khéi lugng ciia CaCO;3 1a: "CaCO5 = 0,2 . 100 = 20g

Dit x,y lan luot 1a s6 mol cia MgCO3 va BaCO3

Theo bai ra va PT (3) ta co:

X +y =02 x = 0,1(mol)
Giai h¢ PT (*) va (**) ta dugc:

84x + 197y =28,1 (**) y = 0,1(mol)

Vay khdi luong ctia mdi chit c6 trong hdn hop ban dau la:

Mmgcosz = 0,1 . 84 = 8,49

Meacos = 0,1.197 =19,79

Bai 9: Khi thém tr tir va khudy déu 0,8 lit dd HC1 0,5 M vao dd chira 35g hon hop A gom
2 muoi Na,CO3 va K,CO5 thi c6 2,24 lit khi CO; thoat ra (¢ dktc) va dd D. Thém dd Ca(OH)z
¢6 du vao dd D thu duoc keét tia B.

a/ Tinh khdi lugng méi mudi trong hdn hop A va khéi lugng két tua B.

b/ Thém m (g) NaHCO;3 vao hon hop A duoc hdn hop A’. Tién hanh thi nghiém tuong tu
nhu trén, thé tich dd HCI 0,5M thém vao van 1a 0,8 lit, dd thu duoc la dd D’. Khi thém
Ca(OH), du vao dd D' duoc két tia B' ning 30 g. Tinh V (lit) khi CO; thoat ra (& dktc) va m
(9)-

Huéng dan giai:

a. Goi x, y 1an luot 13 s6 mol ctia Na,CO3 va K,COs.

Theo bai ra: S6 mol HCI = 0,4 mol

Giai doan 1:

HClI + Na,CO; —— NaHCO; + NaCl (1)

HClI + K,CO3 —— KHCO3; + KCI (2)

Sau phan ung (1 va 2) S6 mol HCI con lai 1a: 0,4 — (x + y) tiép tuc tham gia phan tng

Giai doan 2:

HCI + NaHCO; —— NaCl + H),O + CO, (3)

HCI + KHCO;3; —— KCI + H,O + CO; (4

Theo bai ra ta c6: S6 mol CO, = 0,1 mol.

Theo PTPU (3 va 4 ) thi: S6 mol HCI () = S6 mol CO, =0,1 mol.

Khi thém dd Ca(OH), du vao dd D thu dugc két tia B, chung to HCI da tham gia phan tng
hét. Trong D chi chira Muoi clo rua va mudi hidré cacbonat (con lai sau phan img 3 va 4)

Theo PTPU:

NaHCO; + Ca(OH), ——> CaCO; + NaOH + H,O (5)

KHCO; + Ca(OH), —— CaCO3; + KOH + H,O (6)

Twcac PT (1,2,3,4)tacd: x+y = 0,3 (D)

Theo bairataco: 106 x +138y = 35 (II)
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Giai hé PT (I) va (I): ta dugoc x=0,2; y=0,1.

Khéi lugng cua cac chét trong hon hop ban dau la: MNa, co, = 21,29 ; Mk, co, = 13,8¢
Theo PT (5,6) S6 mol CaCO3 = S6 mol (NaKHO3; + KHCO3) con lai sau phan tmg (3,4)
Theo PT (3,4) S6 mol NaHCO; + KHCOj3 phan tmg = S6 mol CO; giai phéng = 0,1 mol
Viy sb mol NaHCO3 + KHCO3 con lai 1a: 0,3 — 0,1 = 0,2 mol

Khdi luong CaCOs tao thanh 1a: 0,2 x 100 =20 g

b/ khi thém m(g) NaHCO3 vao hon hop A

giai doan 1: chi ¢c6 Na,CO3 va K,COj3 phan ung nén s6 mol ctia HCI van la: x + y = 0,3 mol
s6 mol HCI phan tng & giai doan 2 van 1a: 0,1 mol

Do d6 s6 mol CO van 14 0,1 mol. Vay Vco, =0,1X 22,4 = 2,24 lit

Néu goi s6 mol ciia NaHCO3 thém vao la b (mol)

Thi téng $6 mol NaHCOj3; + KHCOj3 ¢on lai sau giai doan 2 1a: (0,2 + b) mol

Theo bairata co: 0,2 +b=30:100=0,3. Vay b= 0,1 (mol)

Khéi lwong NaHCO; thém vao 1a: 0,1 x 84 =8,4 g

Bai 10: Cho 38,2g hon hop gdm 2 mubi cacbonat trung hoa ciia 2 kim loai ho4 tri I tac
dung vira da véi dung dich axit HCI thi thu dugc 6,72 lit CO, (dktc).

a/ Tim tong khdi luong 2 mudi thu duoc sau phan tng.

b/ Tim 2 kim loai trén, biét 2 kim loai nay lién tiép nhau trong phan nhém chinh nhém L

Dap sb:
a/ Mph musi = 41,59.
b/ 2 kim loai trén l1a Na va K.

Bai 11: Mot hon hop X gém Na,CO3 va K,CO3 ¢6 khdi luong 1a 10,5g. Khi cho hon hop X
tac dung véi HCI du thi thu dugc 2,016 lit khi CO; (dkte).

a/ Xac dinh thanh phan % theo khdi luong ctia hdn hop X.

b/ Lay 21g hdn hop X véi thémhqph'?ln nhu trén cho tic dung voi dung dich HCI vira
da(khong co6 khi thoat ra). Tinh thé tich dung dich HCI 2M cén dung.

Dap s0:
a/ %Na,CO3 = 60,57% va %K,CO3 = 39,43%.

Bai 12: Cho 7,2g hdn hop A gém 2 mudi cacbonat ciia 2 kim loai ké tiép nhau trong phan
nhom chinh nhém II. Cho A hoa tan hét trong dung dich H,SO4 lodng thu duoc khi B, cho
toan bo khi B hap thy hét bai 450ml dung dich Ba(OH), 0,2M thu dugc 15,76g két taa. Xéac
dinh 2 mudi cacbonat va tinh thanh phan % theo khdi lwong cua chiing tronh hon hop.

Dap sb:

TH;: Ba(OH); du --> 2 mudi d6 1a: MgCO3 va CaCOs3
%MgCOs = 58,33% va %CaCOs; = 41,67%

THy: Ba(OH); thiéu --> 2 mudi d6 1a: MgCO3 va BeCOs
%MgCOs = 23,33% va %BeCOs; = 76,67%

Bai 13: Cho 9,2g hdn hop A gdm 2 mubi cacbonat ciia 2 kim loai ké tiép nhau trong phan
nhom chinh nhém II. Hoa tan hoan toan hdn hop a trong dung dich HCI thu dugc khi B, cho
toan bo khi B hap thu hét boi 550ml dung dich Ba(OH), 0,2M thu dugc 19,7g két tua. Xac
dinh 2 mubi cacbonat va tinh thanh phan % theo khdi lugng cta chiing trong hdn hop dau.

Dap s0:
TH;: Ba(OH); du --> 2 mudi d6 1a: MgCO3 va CaCOs3
%MgCO3 = 45,65% va %CaCOs = 54,35%
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TH,: Ba(OH); thiéu --> 2 mudi d6 1a: MgCO3 va BeCO;
%MgCO; = 44% va %BeCO; = 56%

Bai 14: Mot hdn hop X gbém 2 kim loai A, B thudc 2 chu ki lién tiép trong bang tuin hoan,
c6 khoi luong 1a 8,5g. Cho X phan trng hét véi nudce cho ra 3,36 lit khi Hy(dkte)

a/ Xéc dinh 2 kim loai va tinh khdi lugng mdi kim loai trong hdn hop dau.

b/ Thém vao 8,5g hdn hop X trén, 1 kim loai kiém tho D duoc hdn hop Y, cho Y tac d,ung
voi nu:ég thu duoc dung dich E va 4,48 lit khi’ H; (dktc). Co6 can dung dich E ta dugc chat ran
Z c6 khoi lugng 1a 22,15g. Xac dinh D va khoi lugng cua D.

¢/ Bé trung hoa dung dich E ¢ trén can bao nhiéu lit dung dich F chira HCI 0,2M va H,SOy
0,1M. Tinh khoi lugng két tia thu dugc.

Dap sb:

al my, = 4,69 va mg = 3,90.

b/ kim loai D 1a Ba. --> mg, = 6,85¢.

¢/ S6 mol BaSQy = s6 mol Ba(OH), = s6 mol Ba = 0,05mol.
---> khdi luong ciia BaSO,4 = 0,05 . 233 = 11,65g.

Bai 15: Hoa tan 23g mot hon hop gém Ba va 2 kim loai kiém A, B thudc 2 chu ky ké tiép
nhau trong bang tuan hoan vao nudc thu dugc dung dich D va 5,6 lit Hy (dktc).

a/ Néu trung hoa 1/2 dung dich D cin bao nhiéu ml dung dich H>S04 0,5M? C6 can dung
dich thu dugc sau khi trung hoa thi dugc bao nhiéu gam muoi khan?

b/ Néu thém 180ml dung dich Na;SO4 0,5M vao dung dich D thi chwa két tia hét dugc
Ba(OH),. Néu thém 210ml dung dich Na;SO4 0,5M vao dung dich D thi dung dich sau phan
ung con du NaySO,. Xac dinh 2 kim loai kieém & trén.

Dap sb:
al Mpp musi = 23,759
b/ 2 kim loai kiém 14 Na va K.

B- TOAN HON HQP MUOI (NHOM VII)
Can nho:
halogen dimg trén day duoc halogen dimg dudi ra khoi mudi.
Tt ca halogen déu tan trir: AgCl, AgBr, Agl.
Hién nhién: AgF tan.

Bai 1: Mot hon hop 3 mubi NaF, NaCl, NaBr ning 4,82g. Hoa tan hoan toan trong nudc
dugc dung dich A. Suc khi Cl; vao dung dich A roi €0 can, thu dugc 3,93 mubi khan. Ly
mot nira lwgng mubi khan nay hoa tan trong nudc r0i cho phan 1 Ung v6i dung dich AgNOs du,
thu duoc 4,305g két tiia. Viét cac phan ing xay ra va tinh thanh phan % theo khdi lugng mdi
mubi trong hon hop ban dau.

Huéng dan:

PTHH xay ra:

Cl, + 2NaBr---> 2NaCl + Br, (1)
z z mol

Tt PT (1) --> Trong 3,93g hon hop c6 chira x(mol) NaF va (y + z) mol NaCl.
Phan tng tao két tua:
AgNO; + NaCl ----> NaNO; + AgCl (2

Pinh Tho

Page 74



yxz yrz mol
2 2

Ta c6 hé PT.

Munuéi ban diu = 42X + 58,5y + 1032 = 4,82 (1)

Miuéi khan = 42X +58,5(y +2) =3,93  (lI)

y+z

S6 mol AgCl = =4,305:143,5=0,03 (1)

Giai hé 3 phuong trinh: x = 0,01, y = 0,04, z= 0,02
---> %NaCl = 48,5%; %NaBr = 42,7% va %NaF = 8,8%.

Bai 2: Dung dich A c6 chtra 2 mubi 1a AgNO3 va Cu(NOg),, trong do ndng d6 cua AgNOs3
12‘1, IM. Cho 500ml dung dich A tac dung véi 24,05g mudi gom KI va KCl, tao ra dugc 37,,85g
ket tia va dung dich B. Ngam mot thanh k&m vao trong dung dich B. Sau khi phan Gmg keét
thiic nhan thay khoi luwong thanh kim loai kém tang thém 22,15g.

a/ Xac dinh thanh phan % theo s6 mol ctia mubi KI va KCI.

b/ Tinh khéi lugng Cu(NO3); trong 500ml dung dich A.

Dap sb:
a/ Nk; = Nker -—-> %Nk = %nkcer = 50%.
b/ $6 mol Cu(NO3); = 0,5 mol ----> khdi lugng Cu(NOs), = 94g.

Bai 3: Hoa tan 5,94g hdn hop 2 mudi clorua cta 2 kim loai A va B( A, B 1a 2 kim loai
thugc phan nhém chinh nhém II) vao nuée, duoc 100ml dung dich X. Nguoi ta cho dung
dich X tac dung vira du yéi dung dich AgNOj thi thu dugc 17,22g két tua. Lc_zc két tua tl}u
dugc dung dich Y ¢6 thé tich 1a 200ml. C6 can dung dich Y thu dugc m(g) hon hgp muoi
khan.

a/ Tinh m?

b/ Xéc dinh CTHH cua 2 muéi cloru’a. Biét ti 1& KLNT A so v6iB1a 5 : 3 va trong mudi
ban dau c6 ti 1¢ so phan tor A doi véi so phan tr muoi Bla 1 : 3.

¢/ Tinh ndng d6 mol/l ciia cac mudi trong dung dich X.

Huéng dan:

Viét cac PTHH xay ra.

batx, yla $6 mol cia mudi ACl, va BCl,

Taco: (Ma+71).x+ (Mg +71)y=5,94

S6 mol AgCl tao ra=2(x +y) = 17,22 : 143,5= 0,12 mol ---> x + y = 0,06.
---->XMa + YMp = 1,68

dd Y thu dugce gdm x mol A(NOs), va y mol B(NO3); ---> mudi khan.
(Ma + 124)x + (Mg + 124)y = m

Thay cac gia tri ta dugc: m =9,12¢g

b/ theo bai ra ta co:

Ma:Mg=5:3

X:y=na:ng=1:3

x+y=0,06

XMa + yMpg = 1,68

Giai hé phuong trinh ta dugc: Ma =40 va Mg = 24.

Néng d6 mol/l ciia cac dung dich 1a:

Cm(CaCl,) = 0,15M va Cy(BaCly) = 0,45M.
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Bai 4: Chia 8,84 gam hdn hop MCl va BaCl, thanh 2 phén bang nhau. Hoa tan phan 1 vao
nuoc roi cho phan tng voi AgNOs du thu dugc 8,61g két tna. Dem dién phan nong chay phan
2 dén hoan toan thu dugc V lit khi X & dktc. Biét s6 mol MCl chiém 80% s6 mol trong hon
hop ban dau.

a/ Xac dinh kim loai M va tinh thanh phan % theo khdi lugng mdi chat trong hdn hop dau.

b/ Tinh V?

Huéng dan:

Goi s6 mol MCI va BaCl, trong 8,84g hdon hop 13 2x va 2y (mol)

Cac PTHH xay ra:

MCI + AgNOj; ---> AgCl + MNO;

BaCl, + 2AgNO; ----> Ba(NO3), + 2AgCl

Phan 2:

2MCI ----- >2M +Cl,

BaCl; ------ > Ba + Cl;

Ta co: Nagel = X + 2y = 8,61 : 143,5 = 0,06 mol

--->Ncy, = (X +2y) : 2=10,03 mol

Vay thé tich khi Cl, thu dugc ¢ dktc la:

V =0,03.22,4=0,672lit

- Vi MCl chiém 80% tong s6 mol nén ta co: x =4y --->x = 0,04 vay = 0,01.
My x = (M + 35,5).2x + (137 + 71).2y = 8,84 ---> M =23 va M ¢ hoa tri I, M 1a Na.
%NaCl = 52,94% va %BaCl, = 47,06%.

Bai 5: Mot hop chét hod hoc dugc tao thanh tir kim loai hoa tri II va phi kim hoa tri I. Hoa
tan 9,2g hop chat nay vao nude dé c6 100ml dung dich. Chia dung dich nay thanh 2 phan
bang nhau. Thém mot lugng du dung dich AgNO; vao phan 1, thay tao ra 9,4g két tia. Thém
mot lugng du dung dich NayCO3 vao phan 2, thu duoc 2,1g két tua.

a/ Tim cong thirc hoa hoc ciia hop chat ban dau.

b/ Tinh ndng d6 mol/l ctia dung dich d3 pha ché.

Huéng dan.
bat R 1a KHHH cua kim loai hoa tri IT va X 1a KHHH cuia phi kim c6 hod tri [
Ta c6 CTHH cua hop chéit 1a: RX;
Dit 2a 14 s6 mol ctia hop chat RX, ban dau.
Taco: 2a(Mg + 2Mx) =9,2 (g) ---->a.Mg + 2a.Mx =46 ()
Viét cac PTHH xay ra:
Phan 1: 2a(Mpg + My) = 216.a + 2.a.Mx = 9,4 (1)
Hay 2.a.Mag-a.Mgr =216.a-a.Mr =9,4-4,6 =4,8 (*)
Phén 2: a(Mr + Mco,) =aMg +60.a=2,11 (111)
Hay 2.a.Mx - a.Mco, =2.aMx-60.a=4,6 -2,1=2,5 (**)
Tu (*) va (II) ---> 216.a + 60.a=4,8 + 2,1 = 6,9 --->a = 0,025.
Thay a = 0,025 vao (Il1) ---> Mg =24. Vay R la Mg
Thay vao (I) ---> Mx = 80. Vay X la Br.
CTHH ciia hop chit: MgBr;
Dap s0:
a/ Cong thirc hoa hoc ctia hop chat 1a MgBr;
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b/ Nong d6 dung dich MgBr; 14 0,5M.

Bai 6: Hon hop A gébm 3 mubi MgCly, NaBr, KI. Cho 93,4g hén hop A tac dung voi 700ml
dung dich AgNO3z 2M. Sau khi phan tng két thuc thu duogc dung dich D va két tua B, cho
22,4g bot Fe vao dung dich D. Sau khi phan tmg xong thu duoc chat ran F va dung dich E.
Cho F vao dung dich HCI du tao ra 4,48 lit H, (dktc). Cho dung dich NaOH du vao dung dich
E thu duoc két tia, nung két tua trong khong khi cho dén khdi luong khong ddi thu duoc 24g
chat ran. Tinh khéi luong két tua B.

Huéng dan:

Goi a, b, ¢ 1an luot 1a s6 mol MgCl,, NaBr, KI.

Viét cac PTHH xay ra.

Dung dich D gom: Mg(NO3),, NaNO3, KNO3, va AgNO; con du.
Két tia B gom: AgCl, AgBr, Agl.

Rin F gom: Ag va Fe con du.

Dung dlCh E: FC(N03)2, Mg(N03)2, NaNO;, KNOs chi ¢6 Fe(NO3)2, Mg(N03)2 tham gla
phan img v4i dung dich NaOH du.

---->24¢g ran sau khi nung la: Fe,O3 va MgO. bap $6: mg = 179,69.

Bai 7: Hoa tan 104,25¢ hdn hop cac muéi NaCl va Nal vao nugc. Cho du khi clo di qua 10i
dun can. Nung chat ran thu dugc cho dép khi hét hoi mau tim bay ra. Ba chat ran thu duoc
sau khi nung ndng 58,5g. Tinh thanh phan % theo khoi lugng moi mudi trong hon hgp.

Huéng dan:

Goi a, b 1an luot 14 s6 mol ctia NaCl va Nal

Khi suc khi clo vao thi toan bd mudi Nal chuyén thanh mudi NaCl.
Téng s6 mol mudi NaCl sau phan tmg 1a: (a + b) =58,5: 58,5 =1 mol
va ta cd: 58,5a + 150b = 104,25

Giai phuong trinh ta dugc: a=0,5vab=10,5

---> %Mpac) = (58,5 . 0,5 : 104,25 ) . 100% = 28,06%

va %myg = 100 — 28,06 = 71,94%

Bai 8: Cho 31,84g hon hgp NaX va NaY (X, Y la hai halogen thudc 2 chu ki lién tiép) vao
dung dich AgNOj3 ¢6 du thu duoc 57,34g két tua. Tim cong thirc cia NaX va NaY va thanh
phan % theo khoi lugng cua moi mudi trong hon hop ban dau.

Huéng dan:

Goi R 1a halogen tuong duong cua X va Y.

Cong thirc trong dwong cta 2 mudi NaX, NaY 1a Na R

NaR + AgNO; ---> AgR + NaNOj;

C 1 mol két tia AgR nhidu hon 1 mol NaR la: 108 — 23 = 85g
Vay s6 mol NaR phén tmg 1a: (57,34 — 31,84) : 85 = 0,3 mol

Ta c6: Khbi lugng mol cta NaR la: 31,84:0,3=106,13

---> Khéi lugng mol ciia R = 106,13 — 23 = 83,13,
VayXlaBrvaYlal
---> %Mpa = 9,43% va Y%mpagr = 90,57%

Bai 9: C6 hdn hgp gém Nal va NaBr. Hoa tan hdn hop vao nude rdi cho brém du vao dung
dich. Sau khi phan tng thyc hién xong, lam bay hoi dung dic 1am kho san pham, thi thay khoi
lwong ctia san pham nho hon khdi lwong hdn hop 2 mudi ban dau 1a m(g). Lai hoa tan san
pham vao nude va cho clo 16i qua cho dén du, 1am bay hoi dung dich va lam khé, chat con lai
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ngudi ta thiy khdi lugng chét thu dugc lai nho hon khoi lrgng mudi phan tmg 1a m(g). Tinh
thanh phan % theo khdi lugng ctia NaBr trong hdn hop ban dau.

Huéng dan;
Goia, b lan luot 1a $6 mol ctia NaBr va Nal.

Khi suc Brz vao trong dung dich thi chi ¢6 Nal phan g va toan by Nal chuyén thanh
NaBr. Viy téng sé mol NaBr sau phan tng (1) 1a: (a + b) mol.

Sau phan tng (1) khéi lugng giam: m =m, - mg, = (127 - 80)b = 47b (*)

Tiép tuc suc Cl, vao trong dung dich thi chi c6 NaBr phan tng va toan by NaBr chuyén
thanh NaCl. Vay tong s6 mol NaCl sau phan ung (2) la: (a + b) mol.

Sau phan tmg (2) khéi lugng giam: m = mg; — mc; = (80 — 35,5)(a + b) = 44,5(a + b) (**)
Tu (*) va (**)tacoé:b=17,8a
Vay %mpagr = (103a : (103a + 150b)) . 100% = 3,7%

CHUYEN DE 13:
BAI TAP TONG HOP VE TiNH THEO PTHH

Bai 1: Chia hdn hop gom 2 kim loai A, B ¢6 hoa tri n, m lam 3 phan bang nhau.
Phan 1: Hoa tan hét trong axit HCI thu dugc 1,792 lit H, (dktc).
’Phﬁn 2: Cho tac dgng Vo1 dl{ng dich NaOH du thu c}uqc ‘1,344 lit khi (dktc) va con lai chat
ran khong tan c6 khoi luong bang 4/13 khoi lugng moi phan.
Rhﬁn 3: Nung trong oxi du thu duoc 2,84g hén hop gém 2 oxit 14 A,Op va BoOy, . Tinh tong
khoi lwong moi phan va xac dinh 2 kim loai A va B.

Hudng dan:

Goi a, b 1 s6 mol ctia A, B trong mdi phan.

Phén I:

Viét PTHH:

S6 mol Hy = = + m7b 1,792 : 22,4 =0,08 mol --—>na+mb =0,16 (I)

Phan 2:

Tac dung vé1 NaOH du chi c6 1 kim loai tan, gid sur A tan.

A+ (4-n)NaOH + (n — 2)H,0 ---> Nas - ,AO; + n/2 H,

a (mol) na/2 (mol)

S6 mol Hy =na/2=1,344: 22,4 -->na=0,12 (ll)

Thay vao (1) --> mb = 0,04.

Mit khac khdi lwong B trong mdi phan:

Mg = 4/13.My31n

Phan 3:

Viét PTHH:

Mph oxit = (2Ma + 16n).2/2 + (2Mg + 16m).b/2 = 2,84
=Ma+Mg+8(na+mb)=284--->Ma+Mg=156() (¥

mg = 4/13. 1,56 = 0,48 (g) ----> ma = 1,08 (Q)

--->Ma=1,08n:0,12 =9n --> n =3 va Ma =27 la phu hop. Vay A 1a Al

--->Mpg =0,48m : 0,04 = 12m --> m = 2 va Mg = 24 1a phu hgp. Viy B 1a Mg.
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Bai 2: Nung a(g) hon hop A gom MgCOs, Fe;0s va CaCOgs ¢ nhi€t d6 cao dén khéi luong
khong d6i, thu dugc chat rin B c¢6 khdi lugng bang 60% khéi lwong hon hop A. Mit khac hoa
tan hoan toan a(g) hon hgp A trong dung dich HCI thu duoc khi C va dung dich D. Cho dung
dich D tac dung v6i dung dich NaOH du, loc lay két tia, nung dén khoi luwong khong doéi, thu
duoc 12,92g hon hop 2 oxit.

Cho khi C hép thu hoan toan vao 2 lit dung dich Ba(OH), 0,075M, sau khi phan tng xong,
loc lay dung dich, thém nudc voi trong du vao trong dung dich thu dugc thém 14,85g két taa.

a/ Tinh thé tich khi C & dktc.

b/ Tinh % khdi lugng cac chét trong hdn hop A.

Huéng dan:

Dit s6 mol MgCO3, Fe;03, CaCOs lan luot 13 x, y, z (mol) trong hdn hop A.
Tacd: 84x + 160y + 100z = a(g) (I)

Sau khi nung chit rin B gdm: x mol MgO, y mol Fe;O3 va z mol CaO.

40x + 160y + 56z = 0,6a (1)

Tu (1, ID) ta c6: 44(x + y) = 0,4a --->a = 110(x + y) (D)

Cho A + HCI.

Khi C gém c6: S6 mol CO, = x +y (mol)

Hon hop D gé)m ¢6: x mol MgCly, y mol FeCls, z mol CaCl,.

Cho D + NaOH du thu dugc 2 két tiia: x mol Mg(OH), va y mol Fe(OH); ---> 2 oxit tuong
ung la: x mol MgO, y mol Fe,Os .

Moxit = 40X + 160y = 12,92 (V)

Cho C + dd Ba(OH), ---> a mol BaCOj3 va b mol Ba(HCOs3),
Ta c6: S6 mol CO, phantingla:a+2b=x+z

S6 mol Ba(OH), phan tng 1a: a+b=2.0,075
->b=(x+y)-0,15 (V)

PTHH:
Ba(HCO3), + Ca(OH); ----- > CaCOs + BaCOj3 + 2H,0
b mol b mol b mol

Ta co: 100b + 197b = 14,85 ---> b = 0,05.

Te (V)-->x+y=0,2

Tur (1) -->a = 110. 0,2 = 229

a/ Thé tich khi CO, thu duoc ¢ dktc 1a: 4,48 lit

b/ Giai hé PT (I, 111, V) ---> x = 0,195, y = 0,032, z = 0,005.
Khéi lugng va thanh phan % cua cac chat 1a:

™MgCOs = 16,389 ( 74,45%)

MFe,03 = 5,129 (23,27%)

MCaCO0s = 0,59 ( 2,27%)

Bai 3: Hon hop bot A gom Fe va Mg ¢6 khdi lugng 2,72g dugc chia thanh 2 phan bang
nhau.

Phan 1: Cho vao 400ml dung dich CuSO4 a(M) cho cho phan tmg xong thu dugc 1,84g
chat ran B va dung dich C. Cho dung dich NaOH du vao dung dich C thu dugc két tua. Say
nung két tiia trong khong khi dén khdi luong khong d6i can duoc 1,2g chit ran D.

Tinh thanh phan % theo khi lugng ciia mdi kim loai trong hdn hop A va tri s6 a?
Phan 2: Cho tac dung voi V(ml) dung dich AgNOs 0,1M. Sau khi phan ing xong thu dugc
chit ran E c6 khéi lugng 3,36g. Tinh thanh phan % theo khéi lugng cac chat trong chét rin
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| E? Tinh V?

Huéng dan:

Xét phan 1:

M(Mmg + Fe) = 2,72 : 2 =1,360.

TH;: 1/2 hh A phan tmg hét v6i CuSO4. --—-> dd C gém cd: FeSO,, MgSO4, CuSO,.

Chat rn B 1a Cu (c6 khéi luong 1,84g)

Cho dd C + dd NaOH ---> két taa Fe(OH),, Mg(OH), Cu(OH), ---> Oxit twong tmg sau
khi nung trong kk la Fe;03, MgO, CuO c6 khoi lugng 1a 1,2g < 1,36g --> Vay A chua tham
gia phan tng hét.

TH,: 1/2 hh A phan tng chua hét voi CuSOs.

Gia thiét Mg Mg phan tmg chua hét (ma Mg lai hoat dong hoa hoc manh hon Fe) thi dd
CuSO, phai hét va Fe chua tham gia phan tmg --> dd C |a MgSQO, va chat ran D chi ¢6 MgO.

--->S6 mol Mg phan tng = ncy = Nmgo = 1,2 : 40 = 0,03 mol

Chat ran B gdbm Cu, Fe va Mg con du.

Nhung ta thdy mcy ora = 0,03 . 64 = 1,929 > 1,849 --> Trai vdi diéu kién bai toan. Vay Mg
phai hét va Fe tham gia 1 phan.

Nhu vay:

chat rin B gdm c6: Cu va Fe con du

dd C gdm c6 MgSO4 va FeSO,

chat ran D gém c6 MgO va Fe,03 c6 khdi lwong 1a 1,2g.

Pit x, y 1a s6 mol Fe, Mg trong 1/2 hh A va s6 mol Fe con du 1 z (mol)

56x + 24y = 1,36

(x—2).64 +y.64 +56z=1,84

160(x —z):2+40y=1,2

Giai h¢ phuong trinh trén ta dugc: x = 0,02, y = 0,01, z=0,01.

---> %Fe = 82,35% va %Mg = 17,65%

S6 mol ctia CuSO, = 0,02 mol ---->a = 0,02 : 0,4 = 0,05M

Xét phan 2:

1/2 hh A c6 khéi lwong 14 1,36¢

Do ting khi lwgng chéat rin = 3,36 — 1,36 = 2,09

Gia thiét Fe chua phéan {ng.

Ta c6: s6 mol Mg phan img =2 : (2. 108 — 24) = 0,0104 mol > nyg trong phan 1.

----> Nhu vy Fe di tham gia phan Gng va Mg da phan tmg hét.

Mizn do Mg sinh ra = 0,01 . (2. 108 — 24) = 1,929

Miin do Fesinnra = 2 — 1,92 =0,08 ¢

NFe phan g = 0,08 : (2. 108 — 56) = 0,0005 mol.

Nre g = 0,02 — 0,0005 = 0,0195mol

Vay chét rin E gdm c6 Fe con du va Ag duoc sinh ra sau phan tng.

Téng s6 mol AgNO3 d3 phan tng = (0,01 + 0,0005).2 = 0,021 mol

Thé tich cta dd AgNO;3 0,1M da dung = 0,021 : 0,1 = 0,21 lit.
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Bai 4: Cho 9,86g hdn hop gdm Mg va Zn vao 1 cdc chira 430ml dung dich H,SO4 1M
lodng. Sau khi phan trng hoan toan, thém tiép vao coc 1,2 lit dung dich hdn hop gdm
Ba(OH), 0,05M va NaOH 0,7M, khuay déu cho phan trmg hoan toan, roi loc 1iy két tiia va
nung néng dén khdi luong khong ddi thi thu dugc 26,08g chét ran. Tinh khdi lvong mdi kim
loai trong hdn hop dau.

Huéng dan;
Dit s6 mol Mg va Znla x va y.
Tacd: 24x + 65y =9,86 (I)
S6 mol H,SO,4 = 043.1= 0,43 mol
bat HX 1a cong thire twrong duong ciia HySOy4 ---> Npyx = 2Ny ,80,= 0,43.2 = 0,86 mol
S6 mol Ba(OH), = 1,2 . 0,05 = 0,06 mol
S6 mol NaOH = 0,7 . 1,2 = 0,84 mol
bat ROH la cong thirc tung duong cho 2 bazo da cho.
Ta c0: NroH = 2Nga(oH) , + Nnaon = 0,06.2 + 0,84 = 0,96 mol
PTHH xay ra
Gia str hon hop chi chira minh Zn ---> x = 0.
Vay y=9,86:65=0,1517 mol
Gia str hon hop chi Mg --->y =0
Vay x =9,86 : 24 = 0,4108 mol
0,1517 < Nph kim 10ai < 0,4108
Vix >0 vay>0nén sd mol axit tham gia phan tng v&i kim loai la:
0,3034 < 2x + 2y < 0,8216 nhan thiy luong axit da dung < 0,86 mol.
Vay axit du --> Do d6 Zn va Mg da phan tng hét.
Sau khi hoa tan hét trong dung dich c6.
x mol MgX; ; y mol ZnX; ; 0,86 — 2(x +y) mol HX va 0,43 mol SO,.
Cho dung dich tac dung vdi dung dich bazo.
HX + ROH---> RX +  H)0.

0,86 -2(x+y) 0,86 -2(x+Y) mol
MgX, + 2ROH ----> Mg(OH), + 2RX
X 2X X mol
ZnX; + 2ROH ----> Zn(OH), +2RX
y 2y y mol

Ta €O Nrow da phan g = 0,86 — 2(X +y) + 2x + 2y = 0,86 mol
Vay nropn ¢ = 0,96 — 0,86 = 0,1mol
Tiép tuc c6 phan tng xay ra:

Zn(OH)2 + 2ROH ----> R»Zn0O; + 2H,0

bd: vy 0,1 mol
Pu: y; 2y, mol
con:y —yi 0,1-2y; mol

( Piéu kién: y > yi)
Phan tng tao két tua.

Ba(OH), + H,SO, ---> BaSO, + 2H;0
bd: 0,06 0,43 0 mol
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pu: 0,06 0,06 0,06 mol

con: 0 0,43-0,06 0,06 mol
Nung két taa.

Mg(OH); ----- > MgO +H,0

X X mol
Zn(OH); ------- > 7Zn0 +H,0

y-yi Y-y mol

BaSQO, ----> khong bi nhi¢t phan huy.

0,06 mol

Ta cd: 40x + 81(y — y1) + 233.0,06 = 26,08
--->40x + 81(y—y1) =12,1 )]

Khiy—yi1=0-->y =y tathiy 0,1 —2y; = 0--->y; < 0,05
Vay 40x = 12,1 --->x =12,1: 40 = 0,3025 mol
Thay vao (I) ta dugc y = 0,04 (y =y1 < 0,05) phu hop
Vay mpg = 24 . 0,3025 = 7,269 va mz, = 65 . 0,04 = 2,69
Khiy—y;>0-->y>vy;tacd0,1—2y; =0 (Vi Nroy phan tng hét)
---->y; = 0,05 mol, thay vao (II) ta dugc: 40x + 81y = 16,15.
Giai hé phuong trinh (I, IT) ---> x = 0,38275 va y = 0,01036
Két qua y < y1 (khong pht hop voi diéu kién'y = y; ) ---> loai.

Béi 5: Cho X 1a hon hop cua 3 chét gom kim loai R, oxit va mudi sunfat cua kim loai R.
biét R c6 hoa tri Il khong doi trong cac hgp chat. Chia 29,6 gam X thanh 2 phan bang nhau.

Phan 1: Pem hoa tan trong dung dich HSO4 lodng du thu duoc dung dich A, khi B. lugng
khi B nay vira du d€ khir hét 16g CuO. Sau d6 cho dung dich A tac dung v6i dung dich KOH
du cho dén khi ket thuc phan ing thu dugce két tua C. Nung C dén khoi lugng khong doi thi
thu dugc 14g chat ran.

l?hﬁp 2: Cho tac dung v6i 200ml dung dich CuSO4 1,5M. Sau khi phan tng két thuc tach bo
chat ran, c6 can phan dung dich thi thu dugc 46g mudi khan.

a/ Viét cac PTHH xay ra.

b/ Xac dinh kim loai R.

¢/ Tinh thanh phan % theo khi lugng cac chat trong X. Biét cac phan (mg xay ra hoan
toan.

Huéng dan:

Dit x, y, z 12 s6 mol R, RO, RSO, trong 1/2 hh X ta co:
X.Mgr + (Mg + 16).y + (Mg + 96).z = 14,89

phan 1;

Viét cac PTHH xay ra;

dd A c6 RSO, = (x +y + z) mol va H,SO, du

Khi B 1a H, = x mol

H, + CuO ----- >Cu + H)O

X X X mol

Ncuo =X =16:80=0,2 mol

dd A + KOH du

H,SO, + 2KOH ----> K,SO; + H,0
Pinh Tho

Page 82



RSO; + 2KOH ----> K;SO; + R(OH);
R(OH), ------ > RO + H0
(x+y+2) (x+y+2) mol
Taco: (MR+16). (x+y+2z)=14 (lI).
Thay x = 0,2 vao (I, 1) -->z =0,05

Phén 2:

R + CuSO,----> RSO, + Cu
bd: 0,2 0,3 mol
pa: 0,2 0,2 0,2 mol

S6 mol CuSO4 du = 0,3 0,2 = 0,1 mol

Téng sé mol RSO, = (0,2 + z) mol

MMusi khan = Mrso , + Mcuso , = 0,1.160 + (Mg + 96)(0,2 + z) = 46.
Thay z =0,05 ---> Mg =24, R ¢6 hoa tri IT ---> R la Mg

Thay céc gia tri vao tinh dugc y = 0,1.

Mg = 4,89 --> %Mg = 32,43%

Mmgo = 4,09 --> %MgO = 27,03%

Mmgso , = 6,09 --> %MgSO, = 40,54%

Bai 6: Hoa tan hét 7,74g hdn hop bot 2 kim loai Mg va Al bang 500ml dung dich hén hop
chira axit HC‘I 1M va axit H,SO,4 loﬁr}g 0,28M, thu dugc dung dich A va 8,736 lit khi H,
(dktc). Cho rang cac axit phan ung dong thoi vai 2 kim loai.

a/ Tinh tong khdi lugng mudi tao thanh sau phéan tmng.

b/ Cho dung dich A phan ng vo1 V lit dung dich hén hop gom NaOH 1M va Ba(OH),
0,5M. Tinh thé tich V can dung d¢ sau phan Gmg thu dugc luong két tia 16n nhat, tinh khoi
luong ket tua do.

Huéng dan:

Pit x, y 1a s6 mol Mg va Al

24x + 27y =7,74 (1)

Dit HA 1a cong thirc tvong duong ctia hdn hgp gom 2 axit HCI va H,SO,.

NHA = NHel + 2NH, s0, = 0,5 +2.0,14 = 0,78 mol.

Viét cac PTHH xay ra.

Ny,=X+15y=8736:22,4=0,39 (ll)

Tu (1, 1) -->x =0,12 vay = 0,18.

Mumuéi = Mhh kim loai * Mhh axit - My, = 38,93

Pit ROH la cong thirc trong duong ctia hdn hop gom 2 bazo 1a NaOH va Ba(OH);

NROH = NNaoH *+ 2NaoH), = 1V +2.0,5V =2V (mol)

Viét cac PTHH xay ra.

----> Tong s6 mol ROH = 0,78 mol. Vay thé tich V can ding la: V = 0,39 lit

Ngoai 2 két tia Mg(OH); va Al(OH); thi trong dung dich con xay ra phan tng tao két tua
BaSO,.Ta ¢6 Ngaso, =NH, so, = 0,14 mol

(Vi NBaoH) , = 0,5.0,39 = 0,195 mol > ny , s0,=0,14 mol) ---> ny , so, phan img hét.

Vay khéi luong két tua tdi da co thé thu dugc 1.

Miétwwa = Mmg(oH) , + MAI©OH); + Measo , = 53,629
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Bai 7:
1. Hoa tan vira du axit cua kim loai M ¢6 cong thirc MO vao dung dich H>SO4 loang nong
do 4,9% dugc dung dich chi chira mot muoi tan c6 nong do 7,6 %.
a) Cho biét tén kim loai M.
b) Tinh khéi luong dung dich H,SO4 da dung

2. Hap thy toan bd hdn hop gdm khi CO; va hoi H20 vao 900 ml dung dich Ca(OH), 1M,
thu dugc 40 gam ket tua. Tach bo phan keét tua, thay khoi luong dung dich tang 7.8 gam so
v6i khoi lugng dung dich Ca(OH); ban dau.

Hay tim khéi luong CO, va khdi lvong H,O dem dung.

Huéng dan:
Goi x 1 s6 mol MO

MO + H,SO4 — MSO, + H,0
Khéi lugng chit tan MSOy 1a: (M+96)x.
Khéi lugng MO la: (M+16)x.
Khbi lugng H,SO4 ban dau:

M= 98x.100 _ 2000

)

Khdi lwong dung dich MSO,:  2000x + (M + 16)x

(M +96)x
m=
2000x + (M +16)x

100 = 7,69

= m=2000(g) (x=1)
Do x c¢6 nhiéu gia tri nén co rat nhiéu gia tri khdi luong dung dich H,SO4 twong tng.
2,
a . Khi s6 mol CO, < s6 mol Ca(OH),
CO, + Ca(OH), — CaCO; { + H,0

S6 mol CaCO3 = 40 _ 0,4 mol
100

Khéi luong CO; 120,4 . 44 = 17,6 (Q)

17,6 + mygg+tmyzo=m' + 40 (Mm' = myy+7,8)

My20=7,8+40-17,6 = 30,2 (g)

b) Khi Ncaomy2 < Ncoz < 2NcaoH)2

CO; + Ca(OH), —» CaCO0O3;| +H,0

? 0,9 0,9

CO, + CaCO3 + H,0 — Ca(HCO3),

S6 mol két tua:

09-t= 4—0:0,4:>t:0,5

100

S6 mol CO: 0,9 + 0,5 = 1,4 (mol)

Khéi lwong COy: 1,4.44 = 61,6 (Q)

Khéi lwong H,0: 40 47,8 - 61,6 <0 - > Ta loai truong hop nay.
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Bai 8: Hoa tan hoan toan 25,2 g mot mudi cacbonat cia kim loai héa tri 11 bfing dung dich
HC17,3% (D = 1,038 g/ml). Cho toan bo khi CO; thu dugc vao

500 ml dung dich NaOH 1M thi thu dugc 29,6g mudi.
Xéac dinh CTHH cta mudi cacbonat.
Tinh thé tich ctia dung dich HCI d3 dung.

Huéng dan:

a/ bat cong thuc cua mudi cacbonat 14 MCOs.
Céc PTHH:

MCO; + 2 HCl —»MCl, + COJ+ H,0 (2)

NaOH + CO, —» NaHCOsa. (3)

a a a

2NaOH + CO, —p Na,COs+H,0.  (4)
2b b b

S6 mol NaOH: nnzon = 0,5. 1 = 0,5 mol
Goi a, b 1an luot 14 s6 mol CO; tham gia & phan tng (3) va (4).
Theo phuong trinh va bai ta co:
NnaoH = @ + 2b = 0,5 mol (5).
Mmuéi =84 a+ 106 b =29,6 9 (6)
Giai (5) va (6) ta dugc: a=0,1mol ; b = 0,2mol.
= S6 mol CO, tao thanh & (2):
Ncop=a+b=0,1+0,2=0,3mol.
Theo pt (2):
Nmcos= Ncoz = 0,3 mol.
Khéi lugng phan tir ciia mudi ban dau:
25,2

=—- =84
MCO, 0,3

=

< M+60=84 = M=24dvC.
Vay M 1a Mg suy ra CTHH ciia mudi can im: MgCO3
Luu ¥: HS c¢6 thé bién luan dé chimg minh xay ra ca (3) va (4).

Ta théy:

29,6 29,6
T < Niugi < ——
106 84

< 0,28 mol < nyuei < 0,35 mol.

Ma Ncoz = Nimuéi.

=:0,28 < ncp2 <0,35.
0,5 < Meont 0,5

< < <2
0,35 Neo, 0,28

= 1< Nnaon/ Ncoz < 2

—ratao 2 mubi =co ca (3)va(4) xay ra.
Theo phuong trinh (2)

NHel =2nco2 =2 . 0,3 =0,6 mol
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= Khéi luong HCI di dung:
Muci =0,6 .36,5 =21,9 (g)
= Khbi luong dung dich HCI da dung:

21.9x100
m = /""" =300g.
ddHClI 73 g

Thé tich dung dich HCI da dung:

300 )
V = —— =289ml = 0,289 (lit
dd HCl 1038 (lit)

Bai 9: Cho 4g Fe va mét kim loai hod tri Il vao dung dich H2SO4 loang 1y du thu duoc
2,24 lit khi Hy (dktc). Néu cho 1,2g kim loai hoa tri II ndi trén phan Gng vai 0,7 it khi

Oy(dktc) thi lwong Oxi con du sau phan ung.

a, Xac dinh kim loai hoa tri II.

b, Tinh % khbi lugng ting kim loai trong hon hop.

Huéng dan:
a/ Cac PTPU:

Fe + H,SO, — FeSO, +

xmol xmol xmol

A + H,SO, — ASO,

ymol ymol ymol

Ny = 2,24 _ 0,1mol
? 224

Theo bai ra ta c6 h¢ phuong trinh:

56x+Ay=4
x+y=0,1
= Ay- 56y=-1,6
1,6

Y= 56-A

(@)

0< 51’6 <01l=M, <40

2A+ 0, — 2A0 (*)

00, = 07
22,4

2

=0,03125mol

Theo PTPU (*):
2A

-->2A >384 Vay A>19,2
(1) va (2) Taco 19,2 < Mx < 40.
Do A la kim loai c6 hoa tri II nén A 1a Mg.

b. Thay A vao hé PT (a)

56X +24y =4
=
X+y=01

Mg = 0,05. 56= 2,89
mmg = 1,29
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2,8

% Fe = 4 .100% = 70%

% Mg = 100% - 70% = 30%

Bai 10: Nhiét phan hoan toan 20 g hon hgp MgCOs, CaCOs, BaCO; thu dugc khi B. Cho
khi B hap thu hét vao nudc voi trong thu duoc 10 gam két tia va dung dich C. Pun néng
dung dich C t6i phan tng hoan toan thay tao thanh thém 6 gam két tiia. Hoi % khdi lwong cua
MgCOj3 nam trong khoang nao?

Huéng dan: Cac PTHH:

0
MgC03 t—) MgO +C02(k) (1)
(B)
tO
CaCO; — Ca0+ COgyy 2)
(B)
BaCO; —"— BaO +COyy ?3)
(B)
COz(k) + Ca (OH)Z(dd) -——-> CaCO3(r) + H20(|) (4)
(B)
2C02(k) + Ca(OH)z(dd) -——-> C&(HCOg)z(dd) (5)
(B) (©)
Ca(HCOs)y ——> CaCOsy +COa +H:0p  (6)
(©)

Theo phuong trinh phan tng (4) va (6) ta c6:
Ncacoz = 0,1+ 0,06 =0,16 (mol) ----> n 2= 0,1+ 0,06 x 2 =0,22 (mol)
theo phuong trinh phan ting (1), (2), (3), (4 ), (5) ta c6:
Téng $6 mol mudi: nmus =Ncox = 0,22 (mol)
Goi X, Y, Z lan luot 1a $b mql cua mudi: MgCO3, CaCOg3, BaCOg3 c6 trong 100 gam hon
hop va tong s6 mol cua cac mudis€ la: x +y+z = 1,1 mol
Vi ban dau 12 20 gam hdn hop ta quy vé 100 gam hdn hop nén npeg; = 1,1 (mol)
Tacd: 84x + 100y +197z =100 ---> 100y + 197z =100 — 84x

Va X+ y+ z=11--> y+z =11-X
100y +197z 100-84x
<--> 100 < = < 197
y+2 1,1-x

----> 525 < 84x < 86,75
Vay % luong MgCO3 nam trong khoang tir 52,6% dén 86,75 %

Bai 11: Hoa tan 11,2g CaO vao nudc ta dugc dd A.
1/ Néu khi CO; suc qua A va sau khi két thuc thi nghiém c6 2,5 g két tia thi c6 bao nhiéu
lit khi CO, da tham gia phan ung?
2/ Néu hoa tan 28,1g hdn hgp MgCO3 va BaCOs c6 thanh phén thay doi trong d6 chira a%
MgCO; bang dd HCI va cho tat ca khi thoat ra hap thy hét vao dd A thi thu dugc két tta D.
Hoi: a c6 gié tri bao nhiéu thi luong két tiia D nhiéu nhét va it nhat?

1. nCaO =£ =0,2 mol
56
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Phuong trinh hoa hoc:
CaO +H,0 —— Ca(OH); (1)
0,2 0,2 mol
Khi suc CO; vao c6 phan tng:
CO, + Ca(OH), —— CaCO3+H,O (2)
Truwong hop 1: Ca(OH), du va CO, phan tng hét thi:
Theo (2) nCO,=nCaCO; = % =0,025 mol

Vcoz = 0,025 . 22,4 = 0,56 Ll’t.

Truong hop 2:
CO, du, Ca(OH), phan tmg hét c6 thém phan tng:
CaCO3 + CO, + H,O > Cﬂ(HCOg)z (3)

Theo (1) nCO; = nCa(OH), = nCaCO3; = 0,2 mol.
nCaCOs phan tng & (3): =0,2 - 0,025 = 0, 175 mol.
Theo (3) nCO, = nCaCO3 = 0,175 Mol.
Tong nCO, ¢ (2) va (3) 1a: 0,2 + 0,175 = 0,375 mol.
Vcoz =0,375. 22,4 = 8,4 Lit.
2. Cac phan ung x4y ra:
MgCO3+2HCI —— MgCl,+CO; T +H,0 (1)
BaCO3;+2HCI —— BaCl,+CO, T +H,0 (2)
Khi suc CO, vao dd A c6 thé xay ra cac phan tng :
CO, +Ca(OH), —— CaCOs;J+H,0 (3)
2 CO, + Ca(OH), —> Ca(HCO3), 4)
Pé luong két tia CaCO;3 thu duoc 13 16n nhit thi chi x4y ra phan tng (3).
Khi d6: nCO, = nCa(OH); = 0,2mol.
Theo d¢ bai khéi luong MgCOs ¢6 trong 28,1 g hdn hop 1a:

2813 _ 49812 = nMgco; = Oéila

mMgCO; =

"BaCOs = 281-0,281a
197
Theo (1) va (2) nCO; = nMgCO3 + nBaCO3
Ta c6 phuong trinh:
0281a  281-0,281a
84 197
Giai ra ta duoc: a=29,89 % . Vay khi a = 29,89 % thi luong két tia 16n nhat.
Khi a = 0 % thi nghia 12 hdn hop chi toan mubi BaCO3

Khi @6 nCO, = & = 0,143 mol.
197

=0,2.

Tacd:  nCO; <nCa(OH),.
Theo (3): nCaCO3; = nCO, = 0,143 mol.
m CaCO3; = 0,143 . 100 = 14,3g.
Khi a = 100% nghia 12 hdn hop chi toan mudi MgCO; khi do:
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nCO, = % = 0,334 > nCa(OH), = 0,2 mol.
Theo (3): nCaCO3; = nCa(OH), = 0,2 mol.
Vi CO; du nén CaCOs tiép tuc phan tmg:
CaCO3+CO, +H,O —— C&(HCOg)z (5)
Theo (5): nCaCO3 =nCO, du=0,334 - 0,2 =0,134.
nCaCOs con lai : 0,2 - 0,134 = 0,066
mCaCO3; = 0,066 . 100 = 6,6 < 14,3g.
Vay khi a = 100% thi luong két tua thu dugc bé nhét.

Bai 12: Hoa tan 7,74g hon hop 2 kim loai Mg, Al trong 500ml dung dich hén hop chira
HCI 1M va H,SO,4 0,38M (loang). Thu dugc dung dich A va 8,736 lit khi Hy(dktc).

Kim loai d4 tan hét chua? giai thich?
Tinh khéi lvong mudi c6 trong dung dich A?

Hudng dan:
n HCl =0,5mol ;nH,S0,=0,19 mol ;nH, = 0,39 mol
a/ Cac P.T.H.H: Mbi PTHH dung cho.

Mg + 2HCI —— MgCl, + H, (1)

2Al + 6HCI —— 2AICI; +3H, (2
Mg + H,SO, —> MgSO; + H, (3)

2Al  + 3H,S0,— Al(SOs); + 3H,  (4)

1

Te 1,2 = nH, = % n HCI = E.0,5:0,25 (mol).

Tu3,4-> nH, =nH,SO,= 0,19 (mol)
Suyra: Tong nH, = 0,25+ 0,19 = 0,44 (mol)
Ta théy: 0,44 > 0,39
Vay: Axit du, kim loai tan hét.
b/ Theo cau a: Axit du.
* THy:  Gia stit HC1 phan tng hét, H,SOy du:
nHClI =0,5mol — nH,=0,25 mol
(1.2)
nH,= 0,39 -0,25=0,14 (mol) suyra nH,SO, =0,14 mol
(3.4) (pw)
Theo dinh luat BTKL:
Mmé = 7,74 +0,5.35,5+0,14 .96 = 38,939
A ,
*TH,: Giast H,SO,4 phan ung hét, HCI du
Suyra nH,SO,=0,19 mol suyranH, = 0,19 mol
3.4)
nH,=0,39-0,19=0,2 (mol) suy ran HCI = 0,2.2 =0,4 (mol)
(1.2) (pu)

Theo dinh luat bao toan khdi lugng:
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m meéi = 7,74 +0,19.96 + 0,4.35,5 = 40,18 ()
Vi thuc té phan Gmg xay ra dong thoi. Nén ca 2 axit déu du.
Suy ra tong khéi luong mudi trong A thu duoc 1a:
38,93 (9) <M musi A <40,18 (9)

Bai 13: Cho hén hop gom MgO, Al;O3 va mot oxit cua kim loai hoa tri IT kém hoat dong.
Lay 16,2 gam A cho vao 6ng st nung néng rdi cho mot luong khi H, di qua cho dén phan
mg hoan toan. Luong hoi nudc thoat ra duge hap thy bang 15,3 gam dung dich H,SO4 90%,
thu duoc dung dich H,SO,4 85%. Chét ran con lai trong Oong dem hoa tan trong HCI voi luong
vira du, thu dugc dung dich B va 3,2 gam chét rdn khong tan. Cho dung dich B tac dung véi
0,82 lit dung dich NaOH 1M, loc léy két tua, siy kho va nung nong dén khéi lugng khong
ddi, duoc 6,08 gam chét rin.

Xac dinh tén kim loai ho tri II va thanh phan % khdi luong ciia A.

Huéng dan:
Goi R 1a KHHH cua kim loai hoa tri II, RO la CTHH cua oxit.
Dit a, b, ¢ 1an luot 13 s6 mol cia MgO, Al,03, RO trong hdn hop A.
Theo bai ra ta co:
40a + 102b + (Mg + 16)c = 16,2 (I)
Céac PTHH xay ra:
RO + H; --—--- >R + H,O (1)
MgO + 2HCI---->MgCl, + H,O (2)
Al,O3 + 6HCI --->2AICIl; + 3H,O (3)
MgCl, + 2NaOH ----> Mg(OH), +2NaCl (4)
AICIl;  + 3NaOH ----- > AlI(OH); + 3NaCl (5)
C6 thé co: Al(OH); + NaOH -----> NaAlO; + H,O (6)
X X X
Goi x 1 s6 mol ctia NaOH con du tham gia phan ung véi AI(OH)3
Mg(OH); ----- > MgO + HO0 (7)
2Al(OH)3 ------ > AlbO3 + 3H,O (8)

2b —x

2b—x mol

Ta co:
Khbi lwong cua axit H,SO,4 trong dd 90% la:
m=153.0,9 = 13,77 (g)

I§h6i luong cua axit HoSO4 trong dd 85% van 1a 13,77(g). Vi khi pha lodng bang H,O thi
khoi lugng chat tan dugc bao toan.
Khéi luong dd H,SO,4 85% 1a: (15,3 + 18¢)
13,77

Taco: C%=——""  100% =85%
(15,3+18¢)

Giai phuong trinh: ¢ = 0,05 (mol)
Chat rin khong tan trong axit HCI 1a R, c6 khi lwong 3,2g.
Mg = 32 =64. Vay R 1a Cu.

0,05

Thay vao (I) --->40a + 102b = 12,2 (lI)
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S6 mol NaOH = 0,82.1 = 0,82 (mol)
TH;: Phan tmg 6 xay ra nhung Al(OH); tan chua hét.
Nnaon = 28+ 6b +x = 0,82 (111

2b—x

2

Giai hé phuong trinh (II) va (IV) dugc: x = 0,12 (mol)
Thay vao (I11) ---> 2a + 6b = 0,7 (111)’
Giai hé phuong trinh: (I) va (III)/ duogc:a=0,05vab=0,1
%CuO = 24,69% ; %MgO = 12,35% va %Al,03 = 62,96%
TH,: Phan tmg 6 xay ra va AI(OH); tan hét
Mgn = Mugo = 6,089
Nmgo = 6,08 : 40 = 0,152 mol
Mai,0,=12,2-6,08=6,12¢g
Nai, 0,= 6,12 : 102 = 0,06 mol

NNaOH = 2n|\/|go + 6N 2057 2.0,152 + 6.0,06 = 0,664 mol

40a + 102(

)=6,08 (IV)

NAloH) , = 2Nar, 0, = 0,12 mol

NNaon de = 0,82 — 0,664 = 0,156 mol

Nhan thiy: nneon ar = 0,156 > Nayor , = 0,12 mol => AI(OH)s tan hét.
Tinh dugc: mcyo = 49 => %Mcyo = 24,69%

Mmgo = 6,089 => %mpmgo = 37,53%

Mal, 0,= 6,12 =>% maj, 0,= 37,78%

CHUYEN DE 14:
NHAN BIET - PHAN BIET CAC CHAT.
I/ Nguyén tic va yéu ciu khi gidi bai tip nhén biét.

Mudn nhan biét hay phan biét cac chat ta phai dwa vao phan Gmg dic trung va c6 cac hién
tugng: nhu c6 chat két tiia tao thanh sau phan ng, d6i mau dung dich, gidi phong chat co
mui hodc c6 hién tuong sui bot khi. Hodc c6 thé stir dung mot so tinh chat vét i (néu nhu bai
cho phép) nhu nung & nhiét do khac nhau, hoa tan cac chat vao nuéde,

Phan Umg hod hoc dugc chon dé nhan biét 1a phan tng dac trung don gian va co déu hiéu 1o
rét. Tru truong hop déac biét, thong thuong muon nhan bi€t n hoa chat can phai tién hanh (n —
1) thi nghiém.

Tét ca cac chat duoc lva chon dung dé nhan biét cac hoa chat theo yéu cau cua dé bai, déu
duoc coi la thuodc thur.

Luwu y: Khai niém phan biét bao ham v so sanh (it nhat phai c¢6 hai hoa chét tré 1én) nhung
muc dich cudi cung ctia phan biét cling 1a d€ nhan biét tén ctia mot s6 hoa chat nao do.

[1/ Phwong phap lam bai.

1/ Chiét(Trich miu thtr) cac chat vao nhan biét vao cac 6ng nghiém.(danh sd)

2/ Chon thudc thtr thich hop(tuy theo yéu cau dé bai: thude thir tuy chon, han ché hay
khong dung thudc thir nao khéc).

3/ Cho vao cac 6ng nghiém ghi nhén cac hién tugng va rit ra két luan d3 nhén biét, phan
biét duoc hoa chat nao.

4/ Viét PTHH minh hoa.
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[11/ Cac dang bai tap thuwong gap.

Nhan biét cac hoa chét (rin, 1ong, khi) riéng biét.

Nhan biét cac chat trong cung mot hdn hop.

Xéc dinh sy c6 mit cta cac chat (hodc cac ion) trong cung mot dung dich.

Tuy theo yéu cau cia bai tdp ma trong mdi dang co thé gip 1 trong cac truong hop sau:

+ Nhan biét voi thude thir ty do (tuy chon)

+ Nhan biét voi thude thir han ché (co gidi han)

+ Nhén biét khong duoc dung thude thir bén ngoai.

Poi véi chét khi:

Khi CO,: Dung dung dich nudc voi trong c6 du, hién tugng xay ra la lam duc nudc voi
trong.

Khi SO,: Co mﬁi’héc khé ngtri, 1am phai mau hoa hdng hodc Lam mét mau dung dich nudc
Brom hoac Lam mat mau dung dich thude tim.

5580, + 2KMnO; + 2H,O0 —— 2H,S0, + 2MnSO; + K,SO,

Khi NH3: C6 mui khai, 1am cho quy tim tAm w6t hoa xanh.

Khi clo: Dung dung dich KI + Hb tinh bot dé thu clo 1am dung dich tir mau trdng chuyén
thanh mau xanh.

Cl, + KI —— 2KCI + I,

Khi H,S: C6 mui tring thdi, dung dung dich Pb(NO3); dé tao thanh PbS két tia mau den.

Khi HCI: Lam gidy quy tam u6t hoa do hodc suc vao dung dich AgNOs tao thanh két tua
mau trang cia AgCL

Khi N,: Pua que diém dé vao lam que diém tit.
Khi NO ( khong mau ): D¢ ngoai khong khi hoa mau nau do.
Khi NO; ( mau nau do ): Mui hic, 1am quy tim tim wdt hoa do.
ANO, + 2H,O0 + O, —— 4HNO;
Nhin biét dung dich bazo (kiém): Lam quy tim hoa xanh.
Nhan biét Ca(OH),:
Dung CO; suc vao dén khi xuat hién két tia thi dimg lai.
Dung Na,COs dé tao thanh két tia mau tring ciia CaCOs3
Nhan biét Ba(OH),:
Dung dung dich H,SO4 dé tao thanh két tia mau tréng cua BaSOy.
Nhan biét dung dich axit: Lam quy tim ho4 dé
Dung dich HCI: Dung dung dich AgNO; lam xuat hién két tiia mau trang caa AgCl.
Dung dich H,SO4: Ding dung dich BaCl, hoic Ba(OH); tao ra két tia BaSOj.

Dung dich HNOg3: Dung bot déng do va dun & nhiét do cao lam xuat hién dung dich mau
xanh va c6 khi mau nau thoat ra cia NO».

Dung dich H,S: Dung dung dich Pb(NOs), xuét hién két tia mau den cia PbS.

Dung dich HsPOy4: Dung dung dich AgNO; lam xuat hién két tia mau vang ctia AgsPO,.

Nhan biét cac dung dich mudi:

Mudi clorua: Dung dung dich AgNOs.

Mudi sunfat: Ding dung dich BaCl, hoic Ba(OH),.

Mubi cacbonat: Dung dung dich HCI hoic H,SO,.

Mudi sunfua: Ding dung dich Pb(NOs),.

Mudi phétphat: Dung dung dich AgNO3 hoic dung dung dich CaCl,, Ca(OH); 1am xuét
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hién két tha mua tréng cua Caz(POy),.
Nhan biét cac oxit ciia kim loai.
* Hon hop oxit: hoa tan timg oxit vao nudc (2 nhém: tan trong nudc va khong tan)
Nhom tan trong nude cho tac dung vadi COa.
+ Néu khong cé két taa: kim loai trong oxit 1a kim loai kiém.
+ Néu xuat hién két taa: kim loai trong oxit 14 kim loai kiém thd.
Nhoém khong tan trong nude cho tac dung véi dung dich bazo.
+ Néu oxit tan trong dung dich kiém thi kim loai trong oxit 1a Be, Al, Zn, Cr..
+ Néu oxit khong tan trong dung dich kiém thi kim loai trong oxit 1a kim loai kiém tho.

Nhan biét mdt sé oxit:
- (Na,0; K,0; BaO) cho tac dung voi nude--> dd trong subt, 1am xanh quy tim.
- (Zn0O; Al03) vira tac dung véi dung dich axit, vira tac dung vai dung dich bazo.
- CuO tan trong dung dich axit tao thanh dung dich c6 mau xanh déc trung.
- P20s5 cho tac dung véi nude --> dd 1am quy tim hoa do.
- MnO;, cho tac dung véi dd HCI dac c6 khi mau vang xuét hién.
- Si0; khong tan trong nude, nhung tan trong dd NaOH hoéc dd HF.

Bai tap ap dung:

Bai 1: Chi dung thém mot hoa chét, néu cach phan biét cac oxit: K,0, Al,O3, CaO, MgO.

Bai 2:Co 5 mau kim loai Ba, Mg, F e, Al, Ag néu chi dung dung dich H,SO4 lodng c6 thé
nhén biét dugc nhiing kim loai nao. Viét cic PTHH minh hoa.

Bai 3: Chi c6 nudc va khi CO, hdy phan biét 5 chit bot tring sau ddy: NaCl, Na,COs,
Na,SO4, BaCO3, BaSO,.

Bai 4: Khong duoc ding thém mot hoa chit nao khac, hiy nhan biét 5 lo bi mat nhan sau
dﬁy. KHCOs, NaHSO,, Mg(HC03)2, N3.2C03, Ba(HC03)2

Bai 5: Chi dung thém Cu va mot mubi tuy y hay nhan biét cac hod chat bi mat nhan trong
cac lo dung tung chat sau: HC1, HNO3, H2SO4, H3PO,.

CHUYEN PE 15:
TACH - TINH CHE CAC CHAT
Dé tach va tinh ché cac chat ta c6 thé:

1/ Str dung céac phuong phap vat 1i.

Phuong phap loc: Dung dé tach chat khong tan ra khoi hon hop 1ong

Phuong phap ¢6 can: Dung dé tach chét tan rin (Khong hoa hoi khi gap nhiét do cao) ra
khoi dung dich hon hop long.

Phuong phéap chung cit phan doan: Dung dé tach cac chat 1ong ra khoi hdn hop 1ong néu
nhiét do dong dac cua ching cach biét nhau qua 16n.

Phuong phap chiét: Dung dé tach cac chat 16ng ra khoi hdn hop 1ong khong dong nhat.
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2/ Str dung phuong phéap hoé hoc. XY

So d6 tach: +Y Tach bang
AX phuong phép
Tach (P tai tao) vat i
hh{A,B} + X pbing
ptr tach \ PP vat li (A)
(B)

Luru y: Phan irng dwoc chon dé tich phai thoa mén 3 yéu ciu:

Chi tac dung 1én mot chat trong hdn hop can tach.

San pham tao thanh c6 thé tach dé dang khoi hon hop

Tir san pham phan tmg tao thanh c6 kha ning tai tao dugc chat ban dau.
Bai tap ap dung:

Bai 1: Tach riéng tig chit ra khoi hdn hop ran gdm: Al,O3 ; CuO ; Fe;03
Bai 2: Tach cac kim loai sau day ra khoi hdn hop bot gdm: Cu, Fe, Al, Ag.

Bai 3: Bang phuong phap hoa hoc hiy tach 3 mudi KCl, AICI; va FeCls ra khéi nhau trong
mot dung dich.

Bai 4: Tach riéng timg chét nguyén chét tir hn hop cac oxit gdom: MgO, CuO, BaO.

Bai 5: Trinh bay cach tinh ché: Cl, ¢6 1dn CO, va SO,.

Bai 6: Tach riéng tung chét ra khoi hdn hop khi: H,S, CO,, N, va hoi nudec.

Bai 7: Tach riéng N,, CO, & dang tinh khiét ra khoi hdn hop: N,, CO, CO,, O va hoi H,0.
Mot s6 luu y:

Phuong phép thu Thu khi c6 tinh chat Két qua thu dugc khi
Up ng-ic éng thu NhN h=n kh«ng khY H,, He, NH3, CH4, N,
Ngda éng thu N/Eng h-n kh«ng khY 0,, Cly, HCI, SO,, H,S
§Ey n-ic Kh«ng tan v kh«ng t,c déng vii H,O Hy, Oz, N2, CHy, He

CHUYEN DE 16:
VIET PHUONG TRINH HOA HQC PIEU CHE CHAT VO CO VA THUC HIEN
SO PO CHUYEN HOA

(Van dung tinh chat hoa hoc ctia cac chat va cac phan g hoa hoc diéu ché cac chat dé
Viét)
Bai 1: Viét PTHH dé thuc hién so dd sau.

( Biét A,B,C,D,E la nhiing chat
:\ khac nhau )
Na,CO3
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Bai tip ap dung: HOAN THANH CAC PTHH THEO SO PO PHAN UNG.
1/ Xéc dinh cac chat A,B,C,D,E va hoan thanh so dd bién ho4 sau
NaHCO;
2N

CO, +D +E CaCOs;

N /c

Na,CO3

2/ Xac dinh cac chit A, B, C, D, E, F, M va hoan thanh céc phuong trinh hoa hoc theo so
dd sau:

A +NaOH4q) C

+HCM kk,to

D—H yM  +Fet® Cl, t°

+CI2,NA
B

3/ Xac dinh B, C, D, E, M, X, Z. Giai thich va hoan thanh cac phuong trinh hod hoc thé
hién theo so do bién hoa sau:

B
.V W‘Z
M D t
+ NaOH +Y+Z
C

4/ Viét cac phuong trinh hod hoc thé hién theo so dd bién hoa sau ( ghi rd diéu kién néu co

)-

t° cot°®
E D =2 M.

+ NaOH(dd)

0 »E___dpnc M.

/Eec|2 L; FE(NO3)2 ) > Fe(OH)z
1)

\Q‘
Fe (9) l(Lo ) (11) l Fe O3
( /

5
\eCIg 5 Fe(NO3); —5 > Fe(OH); ~ (85

5/ Xac dinh cac chit A, B, C, D, E, F, G, H va hoan thanh so d6 bién ho4 sau:

Pinh Tho

Page 95



C

(2) (3)E
+H,S0,
+ H,O + G
AT (1) B (6) H
H,S0,4
(4) v ) +F

D

Biét H 12 mubi khong tan trong axit manh, A 1a kim loai hoat dong hoéd hoc manh, khi
chdy ngon ltra c6 mau vang.
6/ Hoan thanh déy bién ho4 sau ( ghi r& diéu kién néu c6 )

FeSO 2 Fe(OH 3 Fe,O 4
‘4 L‘ )2 3) _ s

@) i
e’ @) ® / 10)
N ‘

Fez(SO4)3 (6 ) N FE(OH)3 FesO,
7/ Hoan thanh cac phuong trinh phan tng theo so d6 bién hoa sau( ghi rd diéu kién néu co)
BaCO;3

A
(2) \\

Ba Y, Ba(OH), (8) BaCl®__ ,BaCO;— " ,Ba0O

N,, /

B&(HCOg)z

8/ Hoan thanh cac phuong trinh phan tmg theo so @6 bién hoé sau( ghi r& diéu kién néu co )

CaCQ
(2) \\
Ca—) 5 Ca(OH), SRS ¥ CaCl— (&), caco—) ,Ca0
v /
(4) (5)
Ca(HCO3),
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Hoic cho so d6 sau: Biét rang C 1a thanh phan chinh cta d4 phan.

C
A
@) .
9)
(8)
+G
(4)

A——"8 E & _,c——F
+H,0
v
D
9/ Hoan thanh cac phuong trinh phan tng theo so dd bién hoa sau( ghi rd diéu kién néu co )
K2CO3
VV \
K—2) , KOH (8) 1 KCl —&) _ KNO,— ) L KNO,
N 4 %
KHCO;

10/ Al Y ALO; (2 JAIC (3) Al(NO3); (4 AIOH); ) AlLO;
_— _— _—
11/ Xac dinh cac chat Xl, X2 Va hoan thanh so dd bién hoa sau

(1)

FeCl, \
|

4FeCl, + 8KOH + 2H,0 + O, — > 4Fe(OH); + 8KClI

4Fe(OH), + O, —“ 2Fe,05 + 4H,0

12/ Hoan thanh day bién hoa sau (ghi rd diéu kién néu co)

+B
VA ———> X+D
X7 +0,8° | B +Br+D [ VY+Z

C FYhoacZ ~A+G
Biét A 1a chat khi c6 mui xdc dic trung va khi suc A vao dung dich CuCl, ¢ chat két
tia tao thanh.
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BAI TAP TONG HQP: VIET PTHH THEO SO PO — CHUOI PHAN UNG, GIAI
THICH THI NGHIEM, NHAN BIET - PHAN BIET —- TACH CHAT VO CO

1/ Cho so db sau:

S 1

Biét A 1a kim loai B, C, D, E, F, G 1a hop chét ciia A. Xéc dinh cong thirc ciia A, B, C, D,
E, F, G viét phuong trinh phan tng x4y ra.
AlaFe; BlaFeCly; ClaFeCls; D laFe(OH),; ElaFe(OH);; F laFeO;
G 12 Fe,0s.
Céc phuong trinh ~ Fe + 2HCI > FeCl, + H,T
2Fe + 3Cl, > 2FeCl;
2FeCl; + Fe - 3FeCl,
FeCl, + NaOH-> Fe(OH),\ + NaCl
Fe(OH), + O, + 2H,0 > 4Fe(OH);
Fe,03 + CO 2 FeO + CO,T
Fe,03 + 3CO > 2FeO + 3CO,T
FeO + CO > Fe + CO,T

2/ Dbt cacbon trong khong khi ¢ nhi€t d6 cao dugc hon hop Aj. Cho A; tac dung véi CuO
nung nong duogc khi A, va hon hop As. Cho A; tac dung véi dung dich Ca(OH); thi thu dugc
két tua A4 va dung dich As. Cho As tac dung vdi Ca(OH); lai thu dugc Ay. Cho Az tac dung
Vol HZSO4’ dac nong thu dugc lfhi B; va dung dich Ba. Cho B; tg’lc c}ung v6i dung dich NaOH
du duogc két tua Bs. Nung B3 dén khoi lugng khong o1 dugce chat ran Ba.

Viét cac PTHH xay ra va chi1d : A1, Az, Az, A4, As, By, By, B3, B, 13 chat gi?

- D6t cacbon trong khong khi thu duogc hdn hop khi Ay

PTHH : 2C+0, - ;0 CO (1)
2CO + 0,- {0 CO, 2)

Hon hop khi A; gdm CO va CO;

- Cho A; tac dung véi CuO

PTHH : CO+CuO - ;0 u+CO; (3)

Khi A; 12 CO,

Hon hop Az 14 Cu va c6 thé c6 CuO du.
- Cho A; tac dung voi dd Ca(OH),
CO; + Ca(OH), — CaCO; + H,O 4)
CO; + CaCO3 + H,O0 — Ca(HCOs3), (5)
Két tia Aq 1a CaCOs
dung dich As la Ca(HCOs3);
- Cho As tac dung véi Ca(OH), thu duoc Ay
Ca(HCOg3); + Ca(OH), — 2CaCO0s3 + 2H,0 (6)
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- Cho As tac dung véi HaSO4 (d, nong) duge khi By va dung dich Bo.
Cu+2H;SO4 40 SO4 +2H,0 + SO; @)
CuO +H,S04 40 S04+ HO (8)
Khi B; 1a SO,, dung dich B, 1a CuSO,4
- Cho B; tac dung v6i NaOH du thu dugc két tia B
CuSO4 + 2NaOH — Cu(OH); + Na;S04 9
- Két tiia B; 1a Cu(OH),
- Nung B3 dén khdi lugng khong dbi duoc Ba.

Cu(OH), — CuO +Hx(C ;0 (10)
B, 1a CuO
Theo phan tmg 1 — 10taco :

A;: CO; CO, B; : SO,

A,: CO; B, : CuSOq4

A3 : Cu; CuO (du) B3 : Cu(OH),

As: CaCOs B, : CuO

As . C&(HCOg)Q
3/ Hon hop A gdm Fe304, Al, Al,O3, Fe.

Cho A tan trong dung dich NaOH du, thu duoc chét ran B, dung dich C va khi D. Cho
khi D du tac dung voi A nung nong duoc chat rin Aj. Dung dich C cho tac dung véi dung
dich H,S0, lodng du duoc dung dich C;. Chit ran A; tac dung voi dung dich H,SO, dic nong
(vtra du) thu dugc dung dich E va khi F. Cho E tac dung véi bot Fe du duge dung dich H.
Viét cac PTHH xay ra.

4/ D6t chay cacbon trong oxi ¢ nhiét do cao duoc hdn hop khi A. Cho A tac dung véi FeO
nung néng duge khi B va hon hop chét rin C. Cho B tac dung véi dung dich nude voi trong
thu dugc két tia K va dung dich D, dun s6i D lai thu duoc két tia K. Cho C tan trong dung
dich HCI, thu dugc khi va dung dich E. Cho E tac dung véi dung dich NaOH du dugc két tua
hidroxit F. Nung F trong khong khi tdi khéi lwong khong doi thu duge chét ran G. Xac dinh
cac chat A, B, C, D, K, E, F. Viét cac PTHH xay ra.

5/ Xac dinh cac chat tir A; dén Aj; va viét cac phuong trinh phan tng sau:
AA + A — Az + Ay
Ay + As —> As + Ay
As + As + Ao —> Ayp
Ao —% s Ay + Ag

An + A —S AL+ Ag

Biét A 1a muoi sat Clorua, néu lay 1,27 gam As tac dung v6i dd AgNO3 du thu duge
2,87 gam két tua.

6/ Hon hop A gdbm BaO, FeO, Al,03. Hoa tan A trong lugng nude du duge dd D va phan
khong tan B. Suc khi CO, du vao D, phan tng tao két tua. Cho khi CO du di qua Bnung
néng dugc chét ran E. Cho E tac dung véi dd NaOH du, thay tan mot phan va con lai chat ran
G. Hoa tan hét G trong luong du H,SO,4 loang r6i cho dd thu duge tac dung voi dd NaOH du,
loc két tia nung ngoai khong khi dén khoi lugng khong doi thu duge chat ran Z.

Giai thich thi nghiém trén bang cac phuong trinh hoa hoc.

7/ Co cac phan tng sau:

Pinh Tho

Page 99



MnO, + HClsy —— KhiA

Na,SO; + H,SO, (ny —— Khi B

FeS + HCI —— KhiC

NH4HCO; + NaOHg, —— KhiD

Na,CO; + H»SO, (ny —— Khi E

Xac dinh cac khi A, B, C, D, E.

Cl}o A tac dung C, B tac dung voi dung dich A, B,taic dung voi C, A tac dung dich NaOH
0 dicu kién thuong, E tdc dung dung dich NaOH. Viét cac PTHH xay ra.

C6 3 binh khi A, B, E mat nhin. Bing phuong phap hoa hoc hiy phan biét cac khi.

8/ Mot hon h(_)p X gém céc chét: Na}zo, NaHCO3, NH,CI, BaCl, ¢6 sé mol mdi ghét béng
nhau. Hoa tan h@n hop X vao nudc, ré,i dun nhe thu dugc khi Y, dung dich Z va két tua M.
Xac dinh céc chat trong Y, Z, M va viét phuong trinh phan rng minh hoa.

9/ Nhiét phan mot lugng MgCOs trong mot thoi gian thu dugc mot chat rin A va khi B.
Cho khi B hap thu hoan toan vao dung dich NaOH thu dugc dung dich C. Dung dich C c6
kha nang tac dung dugc vdi BaCl, va KOH. Cho A tac dung véi dung dich HCI du 1ai thu d-
uoc khi B va mot dung dich D. C6 can dung dich D

dugc mudi khan E. Dién phan nong chay E dugc kim loai M.

Xac dinh A, B, C, D, E, M va Viét cac phuong trinh phan (mg x4y ra trong thi nghiém trén.

10/ Cho BaO vao dung dich H,SO,4 lodng ,sau khi phan trng xay ra hoan toan thu dqu két
tua A va dung dich B. Cho nhém du vao dung dich B thu dugc khi E va dung dich D. Lay
dung dich D chg tac dung véi dung dich Na,COj3 thu dugc két tua F. Xéc dinh cac chat
A,B,C,D,F . Viét cac phuong trinh phan rng xay ra.

11/ Tim céc chit A,B,C,D,E (hop chét ctia Cu) trong so d6 sau va viét phuong trinh hoa
hoc:

A P# Pt _D_y
\

Cu
B — s —As -, _—
So d6 va cac PTHH xay ra:
A - Cu(OH), B- CuCl, C - Cu(NO3), D-CuO  E-CuSO,

1) ) ©) (4)
CU(OH)Z —yCUC|2 —_ CU(N03)2 —_ CuO \

(5) (6) () (8) Cu

CUC|2_> CU(N03)2 E— CU(OH)z —_ CuSOq,
(1) Cu(OH), + 2 HCl —> CuCl, + 2 H,0

(2) CuCl, + 2AgNO;  — 2AgCl + Cu(NO3),

tO

(3) 2Cu(NO3), > 2CuO+4NO,+0,
tO

(4) CuO + H; >  Cu+H,0
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(5) CuCl; + 2AgNO3  —  2AgCl + Cu(NOs3);

(6) Cu(NO3z), +2NaOH  — Cu(OH); +2 NaNOs

(7) CU(OH)2 + H,S0O, —  CuS0O, + 2H,0

(8) Fe + CuSO; — FeSO4 + Cu.

12/ Nung néng Cu trong khong khi, sau mot thoi gian duoc chit rin A. Hoa tan A trong
H,SO, dac, nong dugc dung dich B va khi C. Khi C tac dung véi dung dich KOH thu duogc
dung dich D, Dung dich’D vira tac dung duoc voi BaCl, vira tac dung duge voi NaOH. Cho
B tac dung véi KOH. Viét cac PTHH Xay ra.

13/ Co6 mot miéng Na do khong can than nén da tiép xtc voi khong khi 4m trong mot thoi
gian bién thanh san pham A. Cho A phan g v6i nuéce duge dung dich B. Cho bict thanh
phan c6 the c6 cua A, B? Viét cac PTHH va giai thich thi nghiém trén.

14/ HSn hop A gdm BaO, FeO, Al,O3. Hoa tan A trong lugng nude du duge dung dich D
va phan khong tan B. Suc khi CO; du vao D, phan tmg tao két tua. Cho khi CO du di qua B
nung néng dugc chat ran E. Cho E tac dung v6i dung dich NaOH du thay tan mét phan va
con lai chat ran G. Hoa tan hét G trong lugng du dung dich H,SO4 loang. Viét cac PTHH xay
ra.

15/ Chét rin A mau xanh lam tan duoc trong nudc tao thanh dung dich. Khi cho thém
NaOH vao dung dich d6 tao ra két tia B mau xanh lam . Khi nung néng chat B bi hoa den.
Néu sau do ti€p tuc nung nong san pham trong dong khi Hj thi tao ra chat ran C mau do. Chat
ran C té’c dung Vé:i mét axit vo co dam ddc tao ra dung dich cia chat A ban dau. Hay cho biét
A 1a chat nao. Viét tat ca cac PTHH xay ra.

PHAN B. HOA HOC HUU CO

CHUYEN PE 17:

VIET PONG PHAN CTCT, VIET PTHH THEO CHUOI PHAN UNG - PIEU CHE,
NHAN BIET - PHAN BIET - TACH CAC CHAT HU'U CO.

Bai 1: Viét cac cong thirc ciu tao co thé c¢6 Gmg véi cong thirc phan tir CsHao:

CHz =CH - CH2 - CH2 - CH3 CH2 =C -l CH2 - CH3
CH;
CH; - CH =CH-CH, - CHs CHs - C=| CH - CHs
CH
CHj; % 2 N
CH, CH,
CH,=CH-CH - CH v
2 | 3 \CH — CH
CHs 2 2
CH2 CH2 - CH2
pd N
CH, CH - CH,-CHs
CH, — CH™— CH;,
CH,
AN CHs CH —— CH,
CH2 C /
Pinh Tho CHs _
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Bai 2:
A, B, D, F, G, H, 1 1a cac chit hitu co thoa man cac so dd phén g sau:

A—5>B+C ; B+C—5D ; D+E—"2,F ;
F+0, "X ,G+E ; F+G -5, H+E ; H+NaOH "> I+F

G+L—> I+C
Xac dinh A, B, D, F, G, H, I, L. Viét phuong trinh hoa hoc biéu dién so d6 phan tng trén.
2. Viét cong thie cdu tao cac dbng phén cua A Umg v6i cong thire phan tir CsHy,. Xac ‘
dinh cong thire cau tao ding cua A biét rang khi A tac dung véi clo( askt ) theo ty 16 1 : 1 vé
sd mol tao ra mot san pham duy nhét.

3. Tur nguyén li¢u chinh 1a da v61, than da, cac chat vo co va diéu kién can thiét. Viét so
do phan ing diéu ché cac ruou CH3OH; C,HsOH; CH3 — CH;, — CH,0H va céc axit tuong

ung.

Bai 3:

1/ Viét cong thirc cau tao co thé co ung véi cong thirc phan tir : CsHip , C3HgO; , CsH70

2/ Co cac chat dung riéng biét trong cac lo mat nhan gom: Ruou etylic, axit axétic,
benzen, dung dich NaOH, dung dich H,SO4, dung dich Ba(OH),. Bang phuong phap hoa hoc
hay phan biét cac chat dung trong moi lo trén.

Bai 4: Hoan thanh so dd bién hoa sau (ghi rd diéu kién néu co)

B—2>C % Caosubuna

(2)
CaC,_ ) | A
(5)

D —® 5 Ruouetylic —2>E —O 5 F O, G
—19 5 CH4CI
Biét F 1a: CH;COONa

Bai 5:
1/ a- Viét cong thirc cau tai c6 thé c6 ctia C4Hg, C,H40,, C3HgO.
b - C6 céc chét khi sau CaHg, CoHa, CoHa, CO, N2, O,. Bang phuong phéap hoa hoc hay
phén biét cac chat trén.
2/ Viét PTPU theo so d6 bién hoa sau (Ghi rd diéu kién néu co):

CH;COOH \
2

CoH, —— CH3CHO 4 CH3COOC —
3 / C,HsOH
C,HsOH
3/ T than d4, d4 voi, cac chit vo co va cac diéu kién can thiét. Viét cac PTPU
(Ghi 13 diéu kién) diéu ché Vinyl clorua, Poly etilen, Cao su buna.
Bai 6:
a. Xéac dinh cac chat A, B, C, D, E, F va viét cac PTHH minh hoa.
CoHs CLAS | A _ +NaoH g Xy +CalOH), y p +Na,CO;,

M Vv

E +NaOH,xtCa0,t°

N
7
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b. Viét tat ca cac dong phan co thé c6 tmg voi cong thire phan tir : CsHgO,

Bai 7:

C6 cac chat: Hy0, ruou etylic, axit axétic va axit cacbonic. Sép xép theo thir tyr giam dan vé
tinh axit, tr 6 dan ra cac phuong trinh phan tmg dé minh hoa cho trat tu sap xép do.

Ttr khi thién nhién, cac chét vo co va diéu kién can thiét viét cac phuong trinh phan Gmg
diéu ché axétilen, ruou etylic, axit axétic, poli vinyl clorua (PVC), cao su buna.

Bai 8: Hay nhan biét cac lo mat nhan dung cac chat long: CH3COOH, HCI, C;Hs0H,
NaOH va C¢Hs bang phuong phap hoa hoc.

Bai 9: Viét cac phuong trinh hoa hoc thé hién theo so d6 chuyén ho4 sau.

CaCOs &) > CaO 2 > CaC, ® > CoH, @) > CoHy ) > CoHs0H
—® 5 CH3COOH —2— CH3COONa—&— CH,; —% 5 C0, —£2 5 Ba(HCO3),.

Bai 10:

1/ Hoan thanh cac phuong trinh hoa hoc theo diy bién hoa sau .
al caC — CH=CH —CH;,=CH,——CH3-CH,~-OH —
CH;— COOH —— CH3 - COONa —— CHy; —— CHs;Cl

b/ CH; — COOH —— CH;- COOC;Hs —— CH3;-CH; —OH ——
CH;3; - CH, —ONa
2/ Viét phuong trinh hoa hoc ciia axétilen véi Hp, HCI, dung dich Brom va véi Ag,0
trong moi truong NHj (hodac AgNO; trong moi truong NHs).
Bai 11:
1/ Vi,ét cac cong thirc cdu tao thu gon ctia cac ddng phan c6 cling cong thirc phan tir ciia cac
hop chat hitu co sau : C4Hg , C4H100 , C3HgO5 .
2/ Hon hop X gébm mot ankan va mot ankin c6 ty 1é phan tir khéi twong g 1a
22 :13. Dbt chay hoan toan 0,2 mol hén hop X, thu dugc 22g CO, va 9g H,0. Xac dinh
cong thirc phan tir ciia ankan va ankin trén.

Bai 12:
1/ C6 3 hop chit hitu co c6 cong thirc phan tir nhu sau: CH,0,, CoH40,, CsHgO,. Hay viét
cong thurc cau tao c6 thé c6 ung voi 3 cong thure phan tur ¢ trén.

2/ Hoan thanh so do bién hoa sau (ghi 1d diéu kién néu co)

B—® sCc—% 5 Caosubuna
(2/

cac, A

(5)

D —9 5 Ruguetylic 2> E —&@ 5 F O G

Biét G (thanh phan chinh ciia khi bun ao)

3/ Bang phuong phap hoa hoc hay phan biét cac dung dich dung trong cac lo mat nhin
chura riéng biét cac dung dich: CH;COOH, HCOOH, C,Hs0H, CgHe.

4/ Hay xac dinh cong thure ciu tao c6 thé c6 cua cac hop chat hitu co tng v6i cong thirc

tong

quét: CxHyOz khi x < 2. Biét rang cac hop chit d6 déu tac dung dugc véi kali va khong
phai la

hop chét da chuc.
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5/ Cho mot hidrd cacbon A, dé dbt chay hoan toan 1 mol A can 6 mol oxi. Xéc dinh cong
thire phan tir, viét cong thirc cau tao va goi tén A. Bict A ¢ thé khi.

Bai 13:

1/X4c dinh cac chét A, B, C, D, E, F, G, H va hoan thanh so d6 bién ho4 sau (ghi rd diéu
ki€n néu co)

C—3) »D

(2) (4

Lén men giam
Lén men + Cl, , askt
A (1) B G—8)—H
(5)
+H, , xt Ni, t°

E ®) > F

Biét: E 1a nguyén liéu chinh dé san xuat cao su buna.
G 1a thanh phan chinh cta khi bun ao.

2/ Cho mot rugu no X, dé dét chay hoan toan mét mol X can 3 mol oxi. Xac dinh cong
thirc phan tir, viét cong thirc cau tao va goi tén X.

3/ Béng phuong phap hoa hoc hay tach riéng CO, va C,Hg ra khoi hén hop khi CO,, CoHo,
C,H4 va CzHe

4/ Co 4 1o mét nhan chtra rleng biét cac khi C02 ,CH4 ,CoH4 va CoH,. Bang phuong phap
hoa hoc hiy nhéan biét cac ndm trong mdi lo. Viét phuong trinh hoa hoc minh hoa (néu co).

Bai 14:

1/ Viét cong thirc ciu tao cac déng phan tng vdi cong thirc phan ti: C3HgO,, C3HsO, C3Hg,
CsHio

2/ Chét A c6 cong thirc phan tor CoHg . Xac dinh chg thie ciu tao cta cac chat B, C, D, E,
F va hoan thanh c4c phuong trinh hoé hoc theo so do phan tng sau:

CoHg —ClASKT g NaOH  ~  +0XT [y +Ca(OH), Jp _ +NaCO

+NaOH, Xt:CaO,t° N CH4

3/ Dot chay 1 lit hon hop gom 2 Hidro cacbon ¢ thé khi thu dwoc 1,6 lit khi CO, va 1,4 lit
hoi I}Lt("yc. Cac thé tich dg ¢ cung dicu kién nhiét dJ va ap suat. Xac dinh 2 chat va thanh phan
% vé s6 mol ctia mdi chat trong hon hop.

4/ Bang phuong phap hoa hoc hay néu cach phan biét 4 chat khi sau: CHy, CoH,, SO,va
COs.

Bai 15: Cho so dd biéu dién bién hoa hoa hoc sau:
Ri — yR;—Rs l —Ry

>R6
Rs—  » Rs3

- Xac dinh cong thirc cac chat Ry, Ry, Rs, R, Rs, Re (thudc hop chét hitu co) va viét cac
phuong trinh hod hoc biéu dién céc bién hoa trén (moi miii tén chi viet mot PTHH).

- Trong cac bién hoa trén c6 khi nao phan ng xay ra theo chidu nguoc lai khong? (Viét cac
PTHH, néu dicu kién x4y ra cac phan Gng)

Vi R tac dung véi I, tao ra mau xanh nén Rj 1a tinh bot(CgH100s), ta co:

Ri1->R2: (CeH1005 ) +nH,O 5 nCgH1206 (1)
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R>->R3 : CeH1206 men zima 2C,Hs0H + 2C0O, (2)
—

R3;->R4 : CoHsOH + O, XT Ct';;COOH + H,0 (3)

R3->R5 : CoHsOH H,SO, C,H4 + H,O (4)
—_—

Rs->R3 : CoH4 + HO AX C,Hs0OH (5)

R3->Rg : CoHsOH + CH3;COOH H,SO,4 CH3COOC,Hs + H,0O (6)
—_—
R4s->Rg : CH;COOH +C,HsOH — 5 CH3COOC;Hs5 + H,O (7)

Nhitng phan Gng xay ra theo chiéu nguoc lai dugc 14 :(4), (5)
C,Hs + H,O XT,P C,Hs0OH
—
C,HsOH H,SO4 CoH4+ H,O
—_—

CHUYEN DE 18:
TOAN HIDPROCACBON

Cong thirc phén tir tong quat va cong thirc phan tir ciia chit twong dwong véi hdn

hop.
Cong thirc mot chat Cong thirc chét twong duong
CxHy diéu kién: y < 2x +2 CXHY, X >1;y >2

Hay CoHan+2 - 2« diéu kién: x, y,n € N° Vi k
la tong so lién ket 7 va vong. - L
Néu mach ho --> k = tong sé nbi 7, keN. n>1k >0

Hay Cn Han + 2- 2k

k = 0: Ankan CnHona+o:n>1
CnH2n+2;n 21

k = 1: Xicléankan hay anken.
Xicléankan: C,Hz,;n > 3 Cn Homin>2
Anken: CoHon;n > 2

k =2 (mach h¢): Ankadien hay ankyn
Ankadien: CyHon_2;n >3 CnHon .o n>2
Ankyn: CoHzp 2;n > 2

k =4: Aren (37 + 1 vong) Cn Hon.6:Nn>6
CnHZn—B ;N > 6

1/ Phan &ng cong:

Hidrocacbon ¢6 né1 7, Xiclopropan, xiclobutan mai c6 phan tmg cong.

Cong Hy: v6i chat xuc tac 1a Ni hodc Pt nung nong.
CnHan+2- 2k + kHz ----> CHzn + 2
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Cn Hzn +2-2k + kHa—->Chn Han + 2

1mol k mol 1mol

H¢ qua:

Do giam s6 mol cia hdn hop ludn ludn bang sé mol H, tham gia phan tng.

Tong s6 mol hidrocacbon san pham va s6 mol hidrocacbon nguyén li¢u (du) luoén luén
bang s6 mol hidrocacbon nguyén li€u ban dau.

2/ Phan trng cfng Br,:

Cn Hen +2- 2k + kBr2--=->Cn Hazn + 2- 2k Brak

H¢ qua:

S6 mol hidrocacbon tham gia phan tig bang % s6 mol Bry,

3/ Phan wng chay:

CXHY +(x + %)02 > XCOp + %HZO

Chn Han + 2.2k + 3n +1-k)/20,---->nCO, + (n +1- k) H,0.
H¢ qua:

*) k =0, ta co:
Cn Han +2 +(3n +1)/20,----> nCO, + (n + 1) H,0
x mol nx mol (ﬁ + 1)x mol

—-->X = (ﬁ + )X - nx
=80 mol H,O — s6 mol CO»
Vay ta c6: Cn Han + 2 chdy <---> s6 mol H,O > s6 mol CO,
vasdmol Cn Han + 2 = sd mol H,O - s6 mol CO,
*) k =1, ta co:
Cn Han +3n/20;---> nCOz + nH,0
Cn Hzn chay <-->s6 mol H,0 = s6 mol CO;

*) k =2, ta co:
Cn Hzn -2 +(3n -1)/20, > nCOz + (n -1) H,0
x mol nxmol (n - 1)x mol

—->X = NX- (ﬁ + 1)x
= 56 mol CO; - s6 mol H,0
Vay ta co: Cn Han - 2 chdy <---> s6 mol H,0 < s6 mol CO;
va sd mol Cn Han - 2=s6 mol CO; - s6 mol H,O
*)Chay:
- Hon hop hidrocacbon & thé khi thi: n < 4va n < 4
- Chi ¢6 nhitng Ankyn — 1 (c6 ndi 3 & ddu mach) méi c¢6 phan tng thé AgNOs/NH,OH.
- Ngoai trt CH =CH, céc ankyn con lai khi bi hydrat hoa cho san phém chinh Ia xéton.
- Néu hidrocacbon bi hydrat ho4d ma tao ra rugu don churc no thi hidrocacbon nay chinh la
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anken (hay olefin)
Bai tap ap dung:
Bai 1:
1. HOn hop A gdm métan, axétylen theo ty 18 thé tich 1a 1:1
a/ Tinh ché CH, tir hdn hop
b/ Tinh ché C,H; tir hdn hop
2. Hdn hop A gdm axétylen va hidro c6 ty khéi so voi hidro bang 4.
a/ Tinh % vé thé tich ciia mdi khi trong hdn hop A,
b/ Dét néng hén hop trong binh kin c6 it bt Ni lam xiic tdc thu dwoe hén hop khi B.

- Cho 1/2 khi lugng B di qua dung dich AgNOj trong NH; thdy tao thanh 0,12g két tua
mau vang. Tinh khoi lugng ctiia CoH> trong hon hop B.

- Cho 1/2 lugng khi B qua dung dich nudc Brom thdy binh ning thém 0,041(g). Tinh
khoi luong cua étylen c6 trong hon hop B.

Huéng dan:

1.

a/ Cho hén hop di qua nuée Bro die:

CoHz + 2Br; — C3H4Bry

Tinh ché dugc CHy

b/ Cho hon hop di qua dung dich Ag>0 (NHy)
C,H, + Ag,0 — CoAg; + + Hy0
- Loc lay két tiia hoan tan bang HNO;
C,AQ; + HNO; — AgNOs + CoH, T

2.

a. Goi mét s6 mol ciia CoHp lax ->nH, =1 -x

.. 26x+2(1-x) _

Tacod 4

->x=0,25

Ta c6: CoH, chiém 25%; va HoChiém 75%
b. Pot néng hén hop

CoHs + H, %> CoH4

CoH; + 3H; % > CyHg

Hon hop khi B; CH,; CoHa; CoHe

Cho 1/2B di qua dung dich Ag,0O (NHz3)

CoH, + AgO —M= 5 CAg, + + H,0
0,12

nC,H; = nC,Ag,; = 220 0,0005 (mol)

Khéi lwong CyH, ¢6 trong hdn hop B: 0,0005.2. 26 = 0,026(g)

- Cho 1/2 B di qua dung dich Br

Céc phan ung:

CoHs + Br, — CyHy Brs

Czhy + 2Br, — CyH; Bry
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- Khéi luong cta CyHy trong hdn hop B 1a:
0,026
(0041 - 722,220,056 (g)

Bai 2: Cac hi@rocacbon A, B, C déu & trang thai khi & diéu kién thuong, xac dinh cong
thirc cua chung bang két qua cua tung thi nghiém sau:

a, 1,4¢g chit A 1am mat mau vira dt mot dung dich chira 8g brom.

b, Mot thé tich V ctia B chay can 2,5V khi 6xi.

c, Té)ng thé tich C va thé tich 6 xi vira du bang tong thé tich cua khi CO, va hoi nudc tao
thanh, thé tich hoi nudc dung bang thé tich CO,.

1,4.160
=28(9)

Xét cac truong hop :- hidrocacbon CyHans2 Va CyHan.2 khong cé truong hop nao co M =
289

- hidrocacbon CyHg, : chi c6 CoH, 1a thoda man M=28g vay A 1a CoH, (1d)
b, Goi cong thirc B 1a CxHy va dat Vg = Vg

a, theo TN ta co : Ma=

Taco :CoHy + (x+ % )0, — XxCO,+ % H,0

Voo (X + % )Vo

I

P

+
N<

VCxHy VO
X, y phai thod man diéu kién :
X, y 1a nhitng s6 nguyén duong
2X-2 <y <2x+2
Chi c6 nghiém x=y=2 thod man . Vay B la C;H,

C,Taco: CoHon+ (N+ % )0, ——> NnCO, + nH,0
“Theo PTHH Vcoz= Vizo(hoi )

Néu iy VCnH2n =1 thi Vgz = 1+ n +g

Veusi =Vaia  -> 1:2 >n=2 Vay C 1a C;Hq

Bai 3: Hon hop A gom cdc khi métan, étylen va axétylen.
a. Dan 2,8 lit hdn hop A & dktc qua binh dung dung dich nudc Brom thay binh bi nhat
mau di mot phan va c6 20g brom phan tng.

b. Mit khac ddt chay hoan toan 5,6 lit A dktc rdi cho toan bo san pham chay qua binh
dung 175,2 gam dung dich NaOH 20% sau thi nghiém thu dugc dung dich chua 1,57%
NaOH.

Tinh % theo thé tich ctia mdi khi c6 trong hdn hop A.
Huéng dan:
Goix,y,z lan luot 1a cac s6 mol ctia CHy , CoH,4 va CoH, ¢6 trong 2,8 lit hon hop:

Ny = ﬁ =0, 125 mol
22.4
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Khi cho 2,8 lit hdn hop di qua binh dung nudcBrom chi cé CoH, va CoH, phan tng
Phuong trinh phan ung:
C,H4 + Bry, -> CoH4BI
C,H, + 2 Bry, -> CoHLBr
Taco:nBr,=y+2z= 20 _ 0, 125
100

Dbt chay 5,6 lit hon hop
CH4 + 20, -> CO5 + 2h,0
2X 2X
CoH,4 + 30,-> 2C0O, + 2H,0
2y 4y
2C,H, + O, >4 CO, + 2 H,O

2z 4z
Tacd:nCO,=2x+4y+4z=0,375+y
n NaOH = 0,876 mol
CO; + 2NaOH -> Na,CO3 + H,0
1mol 2mol
n NaOH phan ung =2n CO, = 0,75 + 2y
n NaOH du=0, 876 -0,75 -2y =0,126 - 2y

X+y+z=0125
Ta c6 h¢ phuong trinh Jy 4+ 27 = 0,125
40.(0,126 — 2y)
(0,375+ y).44 =175,2
Giai hé ta dugc: y = 0,025
x=z=0,05
% CH4 = 40%
% CoH, = 20%
% CoH, =40%
Bai 4: Hon hop A gdm CHy, CoH, va mot hidrocacbon X ¢ cong thirc

100 =1,57

CnHzq +2. Cho 0,896 lit h(’)n~ hop A di qua dung dich Brom du dé phan tng xay ray ra hoan
toan, thay thoat ra 0,448 lit hon hop hai khi .

Biét rang ty 1& s6 mol CH4 va CyHans 2 trong hdn hop 14 1:1, khi d6t chay 0,896 lit A
thu dugc 3,08gam CO; (6 DKTC).

a- Xac dinh cong thirc phan tur ciia Hidrocacbon X
b- Tinh thanh phan % theo thé tich ctia mdi khi trong hdn hop A.
Huéng dan:
a- Khi cho hon hop A qua dung dich brom du, c6 phan tng:
CoHy+2Br, —> C,H3Bry

Vi phan ng xdy ra hoan toan va c6 hai khi thoat ra khoi dung dich brom, nén hai khi d6
la CH,4 va CnHons 2

Theo dé bai, VC,H, tham gia phan tng 1a: 0,896 - 0,448 = 0,448 (lit)
Vay s6 mol CoH, la: 0,448 = 0,02 (mol)
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22,4
Goi $6 mol ctia CHy 14 x. Theo bai => s6 mol ctia CyHop + 2 cling 1a x.
Vaytaco: x +x=0,448 = 0,02 =>x=0,01.
22,4
Phuong trinh hod hoc cuia phan tmg d6t chay hon hop:
2CyH; + 50, —» 4CO0O, + 2H,0

0,02 mol 0,04 mol

CH4 + 20, CQp+ 2H,0

0,01 mol 0,01mol

2CHon+2+(3n+1) O, 20, + 2 (n +1)H,0

0,01 mol 0,01,n mol

Vay ta c6: nco2 = 0,04 + 0,01 +0,01n = 3,08 =>n=2

44
Vay cong thurc phan tir cua hidrocacbon X 1a CoHe
b- Tinh % thé tich cac khi:
% VC,H, = 0,448: 0,896 x 100% = 50%
% VCH4 = % VC,Hg = (100% - 50%) : 2 = 25%
Bai 5: Nguoi ta df'):[ chay mot hidrécacbon no bang O du rdi dan san pham chay di lan lugt
qua H,SOy4 dac roi dén 350ml dung dich NaOH 2M thu duoc dung dich A. Khi thém BaCl,

du vao dung dich A thiy tac ra 39,4gam két tia BaCO3 con lugng H,SO, ting thém 10,8gam.
Ho1i hidrd cac bon trén la chat nao ?

Huéng dan:

- San phém chay khi ddt Hidro cac bon béng khi O, 1a CO,; H,0; O, du. Khi dan san phém
chdy di qua H,SO,4 dac thi toan bd HpO bi gitr lai (do H,SO4 dac hut nude manh), do vay
luong H,SO, ting 10,8gam, chinh bang luong nudc tao thanh (m,, , =10,8gam), khi con lai
la CO,, O, du tiép tuc qua dung dich NaOH, x4y ra phan tng giita CO, va NaOH

CO; + 2NaOH — Na,CO; + H,0 (1)

CO; + NaOH — NaHCO; 2
Tgy thuc}c vao s6 mol ctia CO, va NaOH ma c6 thé tao ra mudi trung hoa
Na,COj3 lan muoi axit NaHCO3)

* Truong hop 1:

NaOH du, san pham cua phan tng giita CO, va NaOH chi 1a mubi trung hoa. Dung
dich A gobm Na,COj3 + H,0

Khi phan tmg véi dung dich BaCl,, toan bd mudi gdc cacbonat bi chuyén thanh két tua
BaCO:s.

Na,CO3 + BaCl, — BaCO; + 2NaCl (3)

Ta co: N0, = Neo,
39,4
Vi n.. =——=0,2(mol
0197 (mol)
— Ny =02 (mol)
Trong khi: n,, , = 10é8 = (0,6(mol)
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nCO2 0’2 1 A A C 1t FA r B A Yoo A 5
= = — khong ton tai hidré cac bon no nao nhu vay vi ty s6 nhd

n, 06 3

Suy ra: Ty s6

|
nhat la 5 & CHy4 chay

* Truong hop 2:

- Nhu vy NaOH khong du. Nghia la NaOH phan ung hét. Dong thoi tao ra ca mudi axit va
muoi trung hoa (ca phan g (1) va (2) déu xay ra, lugng CO;, phan Gng hoan toan, lugng
CO;, bi gitr lai hoan toan)

- Theo phuong trinh (1) N naon ban ddu = 0,35 . 2 = 0.7 (mol)

NNaoH = 2. N =2. Ny, =2.02=04(mol)

Na,C0,
— Ny, 6(1)=0,2(mol) (*)

Luong NaOH con lai: 0,7 - 0,4 = 0,3 (mol). Tham gia phan ung (2)
- Theo phuong trinh (2): N, = Nnaon= 0,3 (mol) (**)

- Vay tr (*), (**) lugng khi CO; tao thanh trong phan tng chay la

Ny, =02 +0,3=0,5(mol)

(@6
Goi CTHH hidr6 cac bon no 1a CyHaps2 (n > 1)
Phan ung chay;

3n+1
CnHaopsp +

02 —>nCO; + (n+ 1)H,0

n 0,5

n+1 0,6

Vay hidr6 cac bon can tim ¢6 cong thtrc hoa hoc CsHj»

Do d6; —>n=>5

Bai 6: Cho biét X chtra 2 hodc 3 nguyén tb trong sb cac nguyén t6 C; H; O.

1/ Tron 2,688lit CHy4 (dktc) voi 5,376lit khi X (dktc) thu duoc hdn hop khi Y ¢ khéi
lugng 9,12¢g. Tinh khoi luwong phén tir X.

2/ D6t chay hoan toan hon hopY. Cho san pham chay hap thy hét vao dung dich chira 0,48
mol Ba(OH); thay tao ra 70,92¢g két tia. Xac dinh CTPT va viét CTCT cua X.

Huéng dan:

1/ 86 mol cac chat = §§§_012 |
0 mol cac chat = 22.4 =0,12mo
5,376
Ny= —— =0,24 mol

22,4
mx=912.0,12.16= 7,2

= M= @ =30
2/ Cac PTHH c6 thé xdy ra gdm:
CHy + 20, -> CO;+ 2H,0 1)
CxHyO, + (x + % - %)02 -> xCO, + %HZO 2)
CO; + Ba(OH), -> BaCOgzy+ H,0 (3)
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COy4y + H,O + BaCO3 -> Ba(HC03)2 (4)

Xay ra 2 truong hop:
a, Truong hop 1:  CO, thiéu -> khong c6 PTHH(4)
70,92
Neo, = Neaco, = 797 = 0,36 mol
luong CO, do CHj4 tao ra theo PT (1) = Ney, = 0,12 mol. Do d6 lugng CO, do X taora =
. 0,24
0,36 - 0,12 = 0,24 mol. Nhu vay so nguyén tu C trong X = 024 =1
—» 12.1+y+162=30 hay y+ 16z = 18.
Cap nghiém duy nhat z=1vay=2 0
=>CTPT la CH,0 CTCTIlaH-C <
H

b, Truong hop 2: CO;, du c6 PTHH (4)

Lac d6 nC0O,=0,48+(0,48-0,36) =0,6 mol
du du

Neo, do X taora=0,6-0,12 = 0,48 mol

0,48

0,24 =2

->nguyén ti C trong X =

tac6 12.2+y+16z2=230
<=>24+y+16z2=30 <=>y+162=6

Ciap nghiém duy nhitz=0; y=6

CTPT la C;Hs CTCT la

Bai 7: D6t chay hoan toan 1 hdn hop khi gébm 2 hidrocacbon ¢ cong thirc tong quat CnHan
Va C nHom+2. (4> m>1); (4> n>2) can dung 35,2g khi Os.

Sau phan tmg thu dugc 14,4g H,0 va luong khi CO, ¢ thé tich bang % thé tich cua

hdn hop khi ban dau.
a. Tinh % thé tich ciia hdn hop khi ban dau.
b. Xéac dinh CTPT va CTCT co thé ¢ clia cac hidrocacbonat néi trén.

no, = 352 =1,1 mol
32

nH,O= 144 =0,8 mol
18

Goia, b lan luot 1a $6 mol cta 2 hidrocacbon CyHon Va CrHam + 2

Tacé PTHH
CnHon +3?n02 ->nCO, +nH,O

3na
— na na

2
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CmHZm +2t

+
% > m CO;, + (m +1)H,0

3m+1)
2)

b ( )-b mb (m+1)b

no, = 3na N (3m2+1) b=11 1)

2
n H,O=na+ (m+1)b=0,8 2
nCO,=na+ mb = %(a+b) 3)

Giai hé PT ta dugca=10,2
b=0,1

-2 % C,H2, =0,2/0,3 x 100% ~ 66,7%
a. % CpHom+2=100% - 66,7% = 33,3 %

b.na + mb = g(a+b)

-2 0,2n+0,1m = % x 0,3

2n+m=7
n 2 3
m 3 1
-> Cac hidrocacbon ¢6 CT: C,H4 va C3Hg
CsHgva CHy

Bai 8: Cho hén hgp A gdm CzHg va CoH,. Lay 2,96g hon hop A dem ddt chay hoan toan
thu dugc m;g CO va myg H,0. Lay 0,616 lit A(dktc) cho phan tmg véi luong du nude Brom
thay c6 6,8g Br, tham gia phan ung (phan ing xay ra hoan toan).

a, Viét PTPU.
b, Tinh % theo khéi lwong va theo thé tich cia mdi hidrocacbon trong A.
¢, Tinh my va m,.

a) (1 diém) CoHs + 0, — 2C0O; + 2H,0 1)
CoH, + %Oz — 2C0O, + H,0 (2)
C,Hs + Br, - C,H4Br» (3)
C,H, +2Br, > C,H,Bry (4)

b) Ny hep 4 = 0616 _ 0,0275mol va ny, = % =0,0425mol

Goi s6 mol C,H, 1aamol
C,H; 1a b mol
(@ +b=0,0275 4 2= 0,0125mol
a+2b = 0,0425 b =0,015mol
mC,H, trong 0,0275 mol hén hgp : 0,0125.28 = 0,35 g.

Theo PT (3) va (4) ta c6 hé PT:
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m C,H, trong 0,0275 mol hdn hop : 0,015.26 = 0,39g.
Tong khdi lugng = 0,35 + 0,39 = 0,74 ¢
Ty 1€ 2,96g : 0,616 1it =2,96:0,74 =4:1
— S6 mol C,H4 va CoH, trong 2,96 g hon hop la:
nC,H, =0,0125.4 = 0,05mol
nC,H, =0,015.4 = 0,06mol

0,05

% C,H, theo V bang: T .100% = 45,45%

b

% C,H, theo V bang 100%- 45,45% = 54,55%
0,05.28

% C,H,4 theo m béng 100% = 47,3%

% C,H, theo m bang 100%- 47,3%= 52,7%
¢, Tinh my, m,
Theo PT (1) va (2):
nCoO,=2nC,H, + 2nC,H, =0,1+0,12=0,22 (mol)
— my = 0,22.44=9,68(g)
nH,O = 2nC,H, + 2nC,H, =2.0,05+ 0,06 = 0,16 (mol)
— m; =0,16.18 = 2,88(Q)

Bai 9: Cho 3,36 lit hon hop khi A (PKTC) gém hidro cacbon X ¢6 cong thirc CyHzp +2 VA
hidro cacbon,Y (cong th}'rc CmH2m) di qua binh nuéc Brom du thﬁy‘ c6 8 gam brom tham gia
phéan tng. Biét 6,72 lit hon hop A ndng 13 gam, n va m thod man diéu kién: 2 < n; m < 4.

Tim cong thirc phan tir 2 hidro cacbon X; Y.

Hudng dan:

Cho hén hop khi qua dd nuéc brom

X: CyHap:i2 + Brp — Khong phan ung
Y: CwHom + Bz - CmH2omBrI2
Goi s6 mol X, Y trong hdn hop lan lugt 1 a va b ta co:

a+b = 336 = 0,15 (mol)
22,4

8
Nny= n =pb=—=0,05(mol = a =0,1mol
Y Brom 160 (
Theo khéi lwong hdn hop:
(14n+2)0,1 +14m.0,05 = 13. % =6,5

Rat gon: 2n +m=9

Vi can thoa man diéu kién 2 < n; m <4. (m, n nguyén duong)

Chihgplikhin=m=3

Vay cong thirc phan thirc phan tir X 1a C3Hg; Y la CsHe.

Bai 10: Mot hon hop gdm khi Metan, Etilen c6 thé tich 5 lit dwoc tron Ian v6i 5 lit khi
Hidro r6i nung dén 25‘00C co bot kén xuc tac cho dén khi phan tng két thuc. Sau khi tro lai
nhiing diéu kién luc dau. Vé nhi¢t do va ap suat the tich tong cong chi con lai 8 lit dugc dan
qua dung dich nu¢c Brom. Hoi
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1) Dung dich Brom c6 bj mat mau khong ?
2) Tinh thanh phan % theo thé tich cia CH, va C,H, trong hdn hop lic dau
‘ 3) Néu thay CyH,4 bang cung thé tich ciia CoH, thi sau phan tmg thé tich téng cong
bang bao nhiéu ?
Huéng dan:
a) Khi tron hon hop khi CHy; CoH, véi khi Hy dén khi phan tng két thiic c6 nghia phan mg
da xay ra hoan toan vi ' " 6 C,H, phan rng voi Hp.
PTHH : CoHyt Hy —> CoHe
+0
Theo phan ng ta c6 n copg = N2

Ma theo bai ra : Ncopa < Npp nén sau phan ing c6 H; (du) va CHy ; CoHg 1a nhitng chét
khong phan img v6i dd Brom. Nén Brom khong mat mau.

b) Theo phan Umg trén : Vh hop gidm = Vcona da phan Umg.
=>Veos =5+5 -8=2(lit)
% CoHy = g.lOO% =40%
% CH4 =100% - 40% = 60%
¢) Néu thay C,Hs + 2H;  CoF -
Theo PTHH : —>
VH2 = 2VC2H2 =22=4 (l) fo
=> Vi, (du) =5 -4 =1 (lit)
Vin=3+2+1 =6 (lit).
Bai 11: Hop chat hitu co A chi chira hai nguyén t6 X va Y. P6t chay hoan toan m gam A
thu dugc ding m gam H,O. A c6 phan tir khoi trong khoang 150 <M < 170.
a. X va Y 1a nguyén t6 gi?
'b. Xac dinh cong thirc don gian nhit (cong thic trong do ti 16 s6 nguyén tir ciia cac nguyén
to 1a to1 gian) va cong thirc phan tir cua A.
Huéng dan:
- Néu duoc vi A 12 hop chét hitu co nén trong X va Y phai c6 mot nguyén t 1a C.
Mit khac khi d6t A thu duge H,O. Vay X va Y 1a C va H
- Viét duge phuong trinh tong quat:

CxHy + (X +%)o2 5 xCO, + % H,0
a 1 .a
2
- Lap duoc hé thirc a(mol) CyHy => % a(mol) H,0 —

MaMa= I VA My, 0= = =18 =>aMa=9ay=>Ma=9y.
a

®
N\~<‘3

Vil50<M <170 nén 16 <y <19.

Ta co:
y 16 17 18 19
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Ma 145 156 162 171

Vi néu M = 156, y =17 thi x = 11,5 (loai). Vay chi c6 y =18, x = 12 va M = 162 1a phu
hop.
= Cong thirc phan tir cua A 1a: CioHig

Cong thirc don gian nhit 1a: (C,Ha3),

Bai 12: Hon hop khi B chita métan va axetilen.

1. Cho biét 44,8 lit hon hop B ning 47g. Tinh % thé tich mdi khi trong B.

2. b6t chay hoan toan 8,96 lit hon hop B va cho tt ca san phérn hap thy vao 200ml dung
dich NaOH 20% (D = 1,2 g/ml). Tinh nong d6 % ctua moi chat tan trong dung dich NaOH sau
khi hap thu san pham chay.

3. Tron V lit h5r~1 hop B véi V' Hidrdcacbon X (chit khi) ta thu duge hon hop khi D ning
271g, tron V' lit hon hop khi B voi Vlit Hidrocacbon X ta thu dugc hon hop khi E nang 206g.
Biét V' - V =448 lit. Hay xac dinh c6ng thirc phén tir cua Hidrocacbon X. Cac thé tich khi
déu do ¢ diéu kién tiéu chuan.

Huéng dan:

1.Goinla $6 mol C,H trong 1 mol hon hop B ta c6 phuong trinh vé khbi

lugng mol: Mg = 26n +16 (1 - n) =47/2 = 23,5 =>n = 0,75 trc axetilen= 75%,

métan = 25%

2. Cac phuong trinh:

2C,H;, + 50, 5 A4C0Oy+2H0 Q)

CHg+ 20, 5 CO,+2H,0 2

Tinh ng = 0,4 mol , trong d6 c6 0,3mol C,H; va 0,1mol CH,4

Theo cac phan ung : 1;2:

Téng mol CO, =0,3x2+0,1x1=0,7mol

Téng mol HO=0,3x1+0,1x2=0,5mol

S6 mol NaOH = 200x 1,2 x 20 /100x40 = 1,2mol

Vi: s6 mol CO,< s6 mol NaOH < 2 x s6 mol CO.,.

Do d6 tao thanh 2 mudi :

CO,+ 2NaOH —»Na,CO5 + H,0 (3)
CO, +NaOH — NaHCO; (4)
Goi a, b 1an luot 1a sé mol Na,CO3 va NaHCO3 Ta cd:
a+b=0,7

=>a = 0,5mol Na,CO3

2a+b= 1,2

b = 0,2mol NaHCO3

Khéi lwong dung dich NaOH sau khi hap thu CO, vaH,0 Ia:
200x 1,2+ 0,7 x44+0,5x 18=279,8¢

Vay % N,CO3=106 x 0,5 x 100/279,8 = 18,94%

% NaHCO; = 84 x 0,2 x 100/279,8 = 6%

3- Ta ¢6 cac phuong trinh vé hdn hop D va E:

V.235 + V'.M =271 (@)
22,4 22,4
V'.235+ V.M =206 (b)
22,4 22,4
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Mat khac: V' -V =44 8 lit (©)

Trong d6: M 1a khéi lwong phan tir cia HidrocacbonX.

Tu (a), (b) va (c) giai ra ta dugc M = 56

Goi cong thire X 1a CxHy taco: 12 x +y =56

Suy ra cong thirc cia X 1a C4Hg

Bai 13: Hon hop X ¢ (dktc) gém mot ankan va mot anken. Cho 3,36 (l)~h5n hop X qua
binh nudc Brom du thay c6 8(g) Brom tham gia phan ung. Biét 6,72 (1) hon hop X nang
13(9). o

1, Tim cong thirc phan tir ciia ankan va anken, bi€t s6 nguyén tir cacbon trong moi phan tu
khéng qua 4.

2, Bt chay hoan toan 3,36 (1) hdn hop X va cho tat ca san phdm chay I}ép thu vao dung
dich NaOH (du), sau d6 thém BaCl; du thi thu dugc bao nhiéu (g) chat két tia?
Huéng dan:
Dit CTPT ctia X, Y 1an luot 1a CoHan + 2 VA CrHom
Didu kién: 1 < n<4va2< m<4(m,n nguyén duong)
Cho hén hop khi qua dd nuéc brom
X: CiHop+o + B — Khong phan ung
Y: CyhHom + B — CmHamBr2
Goi s6 mol X, Y trong hdn hop lan luot 1a a va b ta co:

a+h = 3’—32 - 0,15 (mol)
Ny=n :b:iZOOS(moI = a =0,1 mol
Y Brom 160 ) )
Theo khdi lugng hdn hop:
(14n+2)0,1 +14m.0,05 = 13. % =6,5

Rat gon: 2n+m=9
Vi can thoa méan didu kién: 1 < n< 4va2< m< 4 (m,n nguyén duong)
Chihgp likhin=m=3
Vay cong thirc phan thirc phan tir X 1a C3Hg; Y 1a C3He.

2/ Ta c¢6 cac PTHH xay ra:

CsHg + 50, ----> 3CO; +4H,0

0,1 0,3 mol

2C3Hg + 90, ----- >6CO; + 6H,0
0,05 0,15 mol

CO, + 2NaOH ----- > Na,CO; + H,0O
0,45 0,9 0,45 mol

BaCl, + Na,COj3 ----> BaCO3 + 2NaCl
0,45 0,45 ----- > 0,45 mol
M, = 0,45 . 197 = 88,659
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CHUYEN PE 19:
TINH CHAT - PIEU CHE ANCOL
Cong thirc phan tir tong quat va cong thirc phan tir cia chit twong dwong véi hdn hop
ruou.

Cong thirc mot chat Cong thirc chit twong duong
Rugu no: CyHap + 20« Cn Hzn +20x
x<n;nxeN <n
Ruou no don chire: CpHzn 420 Cn Han + 20

n>1

hI’{uo'u chua no no, mach hé, c6 k néi 7 va don Cn Hon + 2.0k O
chtre.

ChHan+2-20
n>3nkeN

n>3

Cac phan &ng cia rugu:

Phan tmg v&i kim loai kiém:

2R(OH), + 2nM ----> 2R(OM), + nH,

2R-OH + 2M ----> 2R-OM + H;,

R(OH), : Ruou n chttc, R-OH: Rugu don churc.

Phén tng véi axit:

R-OH + H-Br ---> R-Br + H,0

- Phan g tach nudec:

CnHa2n +1-OH ------- > CpHa, + H20.

Phan Umg ete hoa cua rugu don chirc, ta co:

S6 mol ete = 1/2 s6 mol cta rugu tham gia phan tng.

Hon hop 2 ruou bi ete hao s& tao ra 3 ete.

Phan tng chdy cua ruou no hay ete no.

Cn Hzn + 20X + (3N +1-X)/2 --—--> nCO, + (n + 1)H,0

xmol n xmol (ﬁ + 1)x mol

H¢ qua:

Ruou no hay ete no chay ----> $b mol H,0 > s6 mol CO,. Va sd mol rugu no hay ete no
tham gia phan rng = s6 mol H,0 — s6 mol CO..

Bai tap ap dung:

Bai I: Dbt chay 3,075 gam hdn hop 2 ruou no don chirc ké tiép nhau trong diy déng dang.
San pham thu dugc lan luot cho qua binh 1 dung H>SO4 déc va binh 2 dyng KOH ran. Tinh
khoi lugng cac binh nay tang 1€n, biét rang n€u cho luong rugu trén tac dung véi Na thay
thoat ra 0,672 lit H, (dktc). Lap cong thirc phan tir ctia 2 rugu.

Bai giai

Goi n lasé nguyén tir cacbon trung binh cta 2 ruou. Ta c6 CTPT tuong duong cua 2 rugu
laCn Han+10H.
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Phan tmg dot chay:
Cn Hzﬁ+10H+37”ozt—°> nCO; +(n +1) H,0 @

Khi cho san phim thu duoc qua binh 1 dung H,SO, thi H,0 bi hip thu va qua binh 2 dung
KOH thi CO; bi giir lai theo phuong trinh.

CO, + 2KOH —— K,CO3 + H,0 @

Phan tng ruou tac dung véi Na

2Cn Han+1OH +2Na —— 2Cp Hyn+1ONa+H, ©

Theo (3) s6 mol hdn hop 2 ruou 1.

hh:2-nH2:2022742 0,06 (mol)

N Mhh-e‘oj =51,25=14n +18
0,06

5 n= 2,375. Vi 2 ruou ké tiép nhau nén suy ra: C;HsOH va C3H;OH.

Theo (1) ta co:

Khbi lugng binh 1 tang = my ,0= 0,06(2,375+1).18 =3,645 ¢

Khéi lugng binh 2 ting = mco, =0,06.2,375.44=6,279

Bai 2: A 1a hdn hop gdm rugu Etylic va 2 axit hitu co ké tiép nhau ¢6 dang CyHz2q+1COOH
va Cp+1H2n+3COOH. Cho 1/2 hon hop A tac dung hét vdi Na thoat ra 3,92 lit H, (dktc). Dot

1/2 hén hop A chay hoan toan, san pham chay duogc hip thu hét vao dung dich Ba(OH), du
thi c6 147,75g ket tua va khoi lugng binh Ba(OH), tang 50,1 g.

a, Tim cong thic 2 axit trén.
b, Tim thanh phan hon hop A.

nH, = 392 _ 0,175 (mol)
22,4
PT phan ung:
2C,HsOH + 2Na — 2C,Hs0Na + H, (1)

2C Hons1 COOH +2Na — 2CH 2,+1COONa+H, (2)
2C+1H2n+3 COOH +2Na — 2C,+1H20+3COONa + H, (3)
Bién luén theo trj sb trung binh.

Téng sb mol 3 chit trong 1/2 hén hop = 0,175.2= 0,35 (mol)

tO
C,HeO + 30, — 2C0O, + 3H,0 (4)
tO
3x—2
CH>0, + 0, - xCO, + xH,O (5)

Chat két tiia 1a BaCO; = nBaCOs = % =0,75 (mol)

PT: CO, + Ba(OH), — BaCO; + H,0 (6)
Theo PT (6) ta c6: nCO, = nBaCO3 = 0,75 (mol)
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— mCO, = 0,75 x44 = 33(g)

— mH;0 = m tang - mCO;

— mH,0 =50,1-33=17,1(9)

— nH0 = 1l 0,95 (mol)

18

T PT (4) ta thdy ngay:

S6 mol rugu C,HsOH = 0,95 - 0,75 = 0,2 ( mol)

Theo PT (4) ta thdy s6 mol CO; tao ra la

nCO, = 2.nC,HsOH =2.0,2 = 0,4 (mol)

Suy ra: 2 a xit chay tao ra 0,75 -0,4 =0,35 (mol CO,)

Tir PT (4) ta thdy nH,0 = 3.nC,HsOH = 3.0,2 = 0,6 (mol)

Suy ra 2 axit chay tao ra: 0,95 - 0,6 = 0,35 mol H,O

Véi sé mol 2axit = 0,35-0,2=0,15 — x =0,35: 0,15 = 2,33

(x 12 s6 mol trung binh giita n+1 va n+2)

— 2 axit la CH3;COOH va C,HsCOOH.

Goi s6 mol CH;COOH, C,HsCOOH trong 1/2 A la a, b.

Theo phuong trinh dot chay ta cé:

SO mol cia 2 axit=0,15mol =a +b.

NCO;,;sinhra=2a+3b=0,35. Giairataco: a=0,1; b=0,05.

Vay hén hop c6 0,2 mol CH;COOH 4 12 g va 0,10 mol C;HsCOOH la 7,49

Bai 3: Hon hop A g@)m 0,1 mol Rugu Etylic va a mol Ruqu X co cf)ng thire 1a: CH2n(OH),.
Chia A thanh 2 phén bang nhau. Phan 1 cho tac dung hét v6i Na thay bay ra 2,8lit khi Hidrd
(6 BDKTC). Phan thtr 2 dem dot chdy hoan toan thu dugc 8,96 lit khi CO, (6§ PKTC) vab g
nudc.

a/ Tim céc gid tri cua a, b?
b/ Xac dinh cong thirc phan tu, viét cong thirc cdu tao ctia X, biét ring mdi nguyén tir C chi
lién két dugce voi 1 nhom OH?
Huéng dan:
1. Cac phan ung xay ra.
2C,HsOH + 2Na —> 2C,HsONa + H, T (1)
CiHan(OH); +2Na  —— CoHn(ONa), +H2 T (2)
CoHsOH + 30, —°> 2 CO; +3H0 (3)

CaHan(OH), + 3”2‘1 0, —°5nCO+ (M) HO  (4)

Theo phan tng (1), (2) ta co:
01 a 2,8

nHy,= —+—- =—— =0,125 (mol) = a=0,2mol.
22 2 224
Theo phan tng (3), (4):
nco,= 2t 2422 1 289 g4 imol). = n=3.
2 2 22,4

Theo phéan tng (3), (4):

nH,O = %.3 +% .4 =0,55 (mol).
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mH,0=b=0,55.18=9,99
2. Cong thirc phan tur cua X 1a: C3HgO, hay C3Hg(OH),.
Cong thirc cAu tao hop chit Ia:
CH;- CH - CHs CH; - CH;- CH;
OH OH OH OH
Bai 4 : D6t chay hoan toan 23g mot ruou no don chirc A, thu duge 44g CO, va 27g H,0.
a/ Xac dinh CTPT, CTCT cua A
b/ Hon hop X gdm A va B 1a dong dang ctia nhau. Cho 18,8g hon hop X tac dung voi Na du, thu
duoc 5,6 lit Hy (dktc). Xac dinh CTPT, CTCT cta A, B va tinh thanh phan % theo khoi lugng ctia A, B
trong X.
¢/ 6t chay hoan toan hdn hop X rdi cho toan b san pham di qua binh dyng dung dich Ca(OH), du,
thu dugc 35g két tia. Tinh khoi luong hon hop X dem dot chay.
Hudng dan
a/ S6 mol CO, = 1 mol va s6 mol cia H,O = 1,5 mol. Nhan théy 6 mol cia HyO > s6 mol ctia CO, -
--->Ruou A 1a ruou no.
n+1

Ny ,0 . rlc;o2 = T =15-->n=2.CTPT cua A la CzHgO vaCTCT la CH3 - CHZ —OH.

b/ Goi CTPTTBcuaAvaBlaCn Hon + 1OH, ala s6 mol cua ruou tuong duong.
m=(14n +18)a=18,8 (*)
2Cn Han + 1OH + 2Na------>2Cp Hzn + 1ONa +H,
a(mol) a/2(mol)
S6 mol H, = a/2 = 5,6/22,4 = 0,25 ----> a = 0,5 mol
Thaya=0,5va0 (*) > n =14 Vayn<n <n+ 1 (nnguyén duong vin > 1)
Vay ruou B chi ¢ 1 nguyén tr C, B 1a CHz — OH.
Pit s6 mol ctia CHz — OH 1a x, s6 mol cia CH3; — CH, —OH la .
x+y=a=05
32x + 46y = 18,8
Gidi phuong trinh ta dugc: x =0,3 vay =0,2.
-==>Mch on = 0,3 . 32 = 9,69 ---> % Mcy, on = 51,06% va % McH ;- cH, - o = 48,94%.

c/
2Cn Han +10OH +3n 0,—>2nCO; + 2(n +1)H,0
a mol na mol
CO; + Ca(OH); ----> CaCOj3 + H,0
namol na mol

Sé mol ciia CaCO3 = na=35:100=0,35mol ---->a=0,35: n =0,35: 1,4 = 0,25.

Taco: my = (14n +18)a=14na+ 18a=14.0,35 + 18.0,25 = 9,4g.

Bai 5:

1 - Trong binh kin ¢ 150 °C chira hdn hop khi gdm 1 thé tich axetilen va 2 thé tich oxi. Dét
chay axetilen bang chinh khi oxi trong binh. Sau khi phan tng két thuc dua binh vé nhiét do
ban dau thi 4p suat trong binh thay doi nhu thé nao?

2 - Tron 12,4 g hdn hop hai rugu CHzOH va C;HsOH véi 3 g axit CxHyCOOH rdi dem dot
thi thu dugc 13,44 1 khi CO; (BDKTC). Néu dem 3 g oxit trén trung hoa boi dung dich KOH
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0,5 M thi can 100 ml DD KOH.
a. Tim CTHH cua axit trén.
b. Tinh % khdi luong hdn hop ruou ban dau.
c. Viét PTHH céc phan tng Este hod giita cac chat trén.
Huéng dan:
1 - 6 150°C nudc & thé hoi.
Goi V 1a thé tich cua CoH,
thi Vo, =2V

Thé tich hdn hop C2H; va O, trong binh bang 3V

PTHH:

2C;Hy(K) + 50,(k) > 4COy(k) + 2H,0(h)

2 mol 5 mol 4 mol 2 mol
\A 25V I 2V I Vi

X | 2 VI A zl

. _ 4 1
VCZH2 condu=V - gV = gV
8 4 1 13
Vphsau phdning =(=V + =V +=V )= —=V
hh p g (5 5 5 ) 5
Goi 4p suat trong binh luc dau 1a 100%
. P n \Y%
ap suat trong binh sau phéan tng la a %. ap dung cong thirc Fd =4 = V—d
S nS S
100.E

Taco:a= = 86,7 (%)

Vay ap suat khi trong binh giam di la:

100 % - 86,7 % = 13,3 %

2.

a- Tim CTHH cua axit:

Nkon = 0,5.0,1=0,05 (mol)

PTHH: CxH,COOH (dd) + KOH (dd) - CxH,COOK (dd) + H,O (I)

0,05 mol 0,05 mol
3
M =—— =60
Cy H, COOH 0.05
12x+y+45=060
12x +y =15
x=1lvay=3 ---->  CTHH cua axit la: CH3COOH.
b. Tinh phan khéi lugng ctia hdn hop rugu ban dau:
13,44
co, = m = 0,6 (mOI)
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Goi x, y 1an luot 13 s6 mol CH30H va C,HsOH trong hdn hop (x, y > 0).
PTHH: Dbt chay hdn hop
2CH30H (1) + 30; (k) = 2CO,(k) + 4H,0 (h)

x mol x mol

C2HsOH (1) + 30, (k) > 2 CO; (k) + 3H0 (h)

y mol 2y mol

CH3COOH (1) + 20, (k) —» 2 CO; (k) + 2H,0 (h)
0,05 mol 0,1 mol

Téng sé mol COz: 2y +x +0,1=0,6

2y +x=0,5

Khéi lwong hdn hop hai ruou bang 12,4 gam
46y+32x=12,4
suy rax =0,1 mol va y=0,2 mol

% CH3OH = % .100% =~ 25,8%

% C,HsOH =100% - 25,8 % = 74,2%

c. Phan tng ESTE hoa:
H,SO4(dic), °

CH3COOH (I) + Co,HsOH (I)  —————— CH3COOC,H:s (1) + H,0 (1)
H,SO4(dic), °

CH3COOH (1) + CH3OH (1) »CH3COOCH; (1) + H,0 (I)

CHUYEN DE 20:
TINH CHAT, PIEU CHE AXIT VA ESTE
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Cong thirc phan tir tdng quat ciia axit va este da chirc no, mach hé.
CnHon + 2 - 2kO2 vO1 k: nhom chire — COOH véin, k thrlcf)c N = 1,2 3.
)

Hon hop: C.n Han + 2.2k O2k v6in, k > 1.

k = 1: ---> este va axit déu don chtrc no ¢ cong thirc phén tir 13
CnH2nO; voi axit thin > 1 vaeste thin > 2.

Hdn hop: C.n Han O, voi axit thi n > 1 va este thi n > 2.

Néu mét trong hai géc ruou hodc axit 1a don chtrc thi este mach ho. Néu rugu va axit déu
da chuec thi este mach vong.

Axit va este déu tac dung véi dung dich kiém goi chung 13 phan g xa phong hoa, déu tao
ra muoi kiém cua axit hiru co.

RCOOH RCOOM +H;0

R-C-0-R + MOH ----> | RCOOM + R'OH

Il
@)

Este c6 phan tng thuy phan trong moi truong axit H,SO,4 tao ra rugu va axit.

Phan tng chéy ctia axit va este don chirc no déu tao ra CO; va H,0 c6 s6 mol bang nhau.

Téng quat, mot cha?ilt c6 cong thuc phan tur la C,H2,0O va maqh hé th:1 CnH2n0x c6 mot ndi
7 trong cong thirc cau tao va khi chay tao ra CO; va H,O c6 s6 mol bang nhau.

Bai toan ap dung:

Bai 1: Pt chay 3(g) mot hop chit hitu A co trong khong khi thu duoc 4,4g CO, va 1,89

Hzo.

a. Xac dinh CTPT cua hop chét hitu co A. Biét rang ty khéi ctia A so v6i Hp 14 30. Viét
CTCT c6 thé c6 cua A.

b. Néq dem toan bo ,luzqng khi Cng)’ tréq tac dung véi 100 ml dd NaOH 1,5M thi thu

dugc mudi gi? Tinh khoi lugng cia moi muoi.

Hudng dan;

a.Vi dot chay hop chat hiru co A thu dugc CO; va H,0 nén chéc chan trong A phai chira
hai nguyén to la C va H c6 thé c6 O.

S6 mol san pham.

4.4
Neo, = - 01mol => n. =ne, =01mol =>m; =0,1.12=12g

Nyo = % =0mol =>n,, =2n,, , =0,2mol =>m, =0,2.1=0,2¢g

Taco: m.+m, =2,4+0,2=2,6(g) <m, =69
Do d6 trong A phai chira nguyén t6 O
My =m, —(Mm; +m,)=3-(1,2+0,2) =1,6(9)

No = % =0,1(mol)

Tilé:n.:n,:ny=01:0,2:01=1:2:1

Cong thirc don gian nhat cua A 1a CH,0. Pit cong thirc tong quat ctia A 1a ( CH,0), ¢6 ma
=30n

Theo cong thirc day ", 30.2 =60=>30n=60 =>n=2.
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Vay cong thuc phan tir cua A 1a CoH40..
b. Nyon =01.1,5=0,15mol .
Phuong trinh phan tmg: CO; + NaOH — NaHCO;

Trudc phan ung: 0,1 0,15
Phan ung: 0,1 0,1
Sau phan tng 0 0,05 0,1
Tiép tuc c6 phan tng: NaHCO3 + NaOH —— Na,COs3 + H,0
Trudc phan ung: 0,1 0,05
0,05 0,05
Sau phan ung 0,05 0 0,05

Ta thu dwoc 2 mudi: NaHCO3 va Nay;CO; ¢6 khéi luong 1a:
Myarco, = 0,05.84 = 4,29
Mya,co, = 0,05.106 = 5,39
Bai 2: B4t chay hoan toan 4,4g hop chét htru co Y chra C, H, O can vira da 5,6 lit khi Oxi
(PKTC), thu dugc khi CO; va hoi nudc voi thé tich bang nhau.
a) Xé4c dinh cong thic phan tir ctia Y, biét rang khéi lugng phan tir ciia Y 14 88 dve.
b) Cho 47,4gam Y tac dung hoan toan véi mot lugng vira du dung dich NaOH sau do6 lam
bay hoi hon hgp thu dugc m; gam hoi ciia mét rueou don chire va m; gam muoi cia mot A xit

hiru co don chtrc. S6 nguyén tir cac bon & trong rugu va A xit thu dugc bang nhau. Hay xac
dinh cong thirc cau tao va tén goi ciia Y. Tinh lugng m; va m;

Hudng dan:
a/ Goi cong thirc phan tir ciia chat Y 1a CxHyOz. Phan tmg dot chay Y:

CxHyOz + (x+%-§)02 0, xCOp+ %HZO. L)

(0.05mol)  0.25mol 0.05x 0.05%
4.4 5.6
Tinh ny=— =0.5mol ; No= —— = 0.25(mol
" g8 7 24 (mol)
Nco2=0.05x ; nHzo:O.OS%

Vi thé tich CO,bang thé tich hoi nudc, do d6 ta co:

0.05x = 0.05% Sy=x (2)

n02:(x+%- %)0.05:0.25 3)

Thay (2) vao (3) tacd:  3x-z=10 (4)

Khéi lwong phan tir ctia Y=12x+y+16z =88 (5)

Tur cac phuong trinh (2,3,4,5)tacé: x=4;y=8;z2=2

Vay cong thirc phan tir cua Y 1a:  C4HgO-

b/ Phan tng vé1 NaOH

Vi Y(C4HgO2) + NaOH — Ruou (migam) + mudi(mpgam) nén Y phai 1a mot este vi sb

A £ A oo . _ 4 A
nguyén tir cacbon trong rugu =so nguyén tir cac bon trong axit = 5 =2 nguyén tir C
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Do do6 cong thuc cia rugu la CoHsOH véi mp= 0.05%x 46 = 23g
Cong thuc axit la CH3COOH V61 mp=0.05 x82 =4.1g CH3COONa

Bai 3: Dot chay hoan toan 3 gam chat A, thu duoc 2,24 lit CO, (¢ dktc) va 1,8g nude. Ty
khoi hoi ctia A so voi Métan 1a 3,75. Tim cong thic cau tao cua A biét A tac dung dugc véi
NaOH.

Huéng dan: Ta co.

2,24
n, =——=0,Imol =>m¢ =1,2
©: =954 = Me =29
1,8
n,,= 18 0,lmol=m, =0,2g

=>mo=3-(1,2+0,2)=1,69
bat cong tac cua A 1a: CyH,0, theo bai ra ta co:
Ma =3,75.16 =60 (9)
12y 'y 162 60
12 02 16 3
Gidiratadugc: x =2, y=4,z=2
= CTTQ cua A la: C;H,0,
A C6 cac CTCT: CH3COOH va HCOOC;Hs
Vi A phan tmg dugc véi NaOH nén A c6 thé 1a CH;COOH va HCOOC,Hs (axit axetic)
* CH3COOH + NaOH — CH3COONa + H,0
* HCOOCHj3 + NaOH — HCOONa + CH3;0H

Ta co:
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