BAI TOAN HON HQP PUQC CHIA NHIEU PHAN KHONG BANG NHAU
1- DAu hiéu nhan dang:
* Déu hiéu thir nhat: Cting 1 hdn hop (hodc dung dich) nhung phan tng & 2 thi nghiém vdi thé tich khoi luong
khac nhau (biét ti 18)
® Déu hiéu thtr hai: Cling mot hdn hop tham gia 2 thi nghiém nhung dit kién ctia hdn hop d6 & 2 thi nghiém
mang don vi khac nhau.(TN; cho gam; TN, cho mol),
* Déu hiéu thir ba: Hon hop chia phan nhung d& chua cho biét bang nhau.
2- Phwong phap giai:
* Xét phan 1 (hodc thi nghiém 1)
+ Goi X,y,Z ... 1an luot 14 s6 mol cia A,B,C & phén 1 (hoac TN1)
+ Viét cac phuong trinh hoa hoc va xir Iy cac dit kién phan 1
+ Lap cac phuong trinh toan lién hé gifta x,y,z voi cac dit kién ¢ phan nay.
* X¢ét phan 2 (hodc thi nghiém 2)
+ Gia str lugng chat & phan 2 bang k 1an phan 1.
= s6 mol A,B,C ... & phan 2 1an luot 1a: kx, ky, kz
+ Viét cac phuong trinh hoa hoc va xir 1y céc dir kién phan 2
+ Lap cac phuong trinh todn lién hé giira x,y,z, k v6i cac dit kién & phan nay.
® (Giai tim nghiém tr cac phuong trinh toan 14p dugc.
(O bude nay ta thuong thuwce hién khir @6 léch phan (k) bang cdach it k hodc chia cdc phwong trinh chira
chung nhan tw k cho nhau).
* Tinh todn dé hoan thanh theo yéu cau cua dé Cau.
3- Cac Cau minh hoa:
Cau 1. TYnh ning ®é mol/l ciia dung dbch HNOs v dung dbch KOH, biOt ryng:

- 20 ml dung dbch HNO; ®ic trung hop hOt béi 60 ml dung dbch KOH.
- 20 ml dung dbch HNO; sau khi t,c dong vii 2 gam CuO thx ®ic trung hop hOt béi 10 ml dung dbch

KOH.

Huéng din giai:
bata,bla néng dd mol ctia dung dbch HNO; vp dung dbch KOH
TN1: 0,02a = 0,06b
TN2:0,02a=0,01b + 0,025.2
= a=3;b=1

Ciu 2. Chuan d6 1a phuong phao thuc nghiém nham xéac dinh néng do ctia mot chét tan trong dung dich.
Chét can chuan d6 dugc chira trong binh tam giac (eclene) phan g véi chit da biét ndng d duoc chira
trong dung cu nho giot (burette) dit phia trén binh tam giac. Thoi diém lugng chat phan mg vira du dugc
xéac dinh thong qua viéc doi mau rd rét (thuong bén trong 10s) cua chét chi thi.

Thuc hién chuan do Acid - base (phan tng trung hoa sau):

Cho dung dich NaOH (A), dung dich NaOH (B) chua biét nong d6

- Tron A voi B theo ti 18 thé tich tuong tng la 2:1 thu duoc dung dich X

- Tron A voi B theo ti 18 thé tich tuong ung la 3:3 thu dugc dung dich Y

- Tron A voi B theo ti 18 thé tich chua xac dinh thu dugc dung dich Z

Léy 10 mL cua mbi dung dich X, Y, Z 14n luot cho vao binh tam giac co ki hi¢u twong tng, thém 1-2
giot phnelphtalein vao binh tam giac. Thuc hién chuan d6 dung dich trong binh tam giac bang dung dich
HC1 0,1M trén dung cu nhd giot c6 vach dinh mirc thé tich & mdc s6 0. Cho tir tur tung giot dung dich HC1
vao binh tam gidc va lac déu dén khi mau hong canh sen vira mat mau thi thé tich ctia dung dich HC1 da
dung duogc thé hién trong bang dudi day:

Dung dich X Dung dich Y Dung dich Z
Thé tich dung dich trong binh tam giac (ml) 10 10 10




Thé tich dung dich HC10,1M (mL) 30 3226
Xac dinh ti 18 tron vé thé tich cta dung dich A vé6i dung dich B dé thu dugc dung dich Z ¢ trén?
Huwéng din gidi:
Goi néng dd mol cua dung dich A 1a x, dung dich B1a Y. Ta c6

E:a<+E5,r'=3 'x=02
3737 =%
6x+dy=32 Y=

Dit thé tich dung dich A, dung dich B can tron dé tao thanh dung dich Z 1an luot 13 V4, Vi

V, +V, =10 V,=8_ V, 4
= = = =
02V, +0,5V, =2,6 |V,=2 V; 1

Cau 3. Dan lugng du khi CO di qua 25,6 gam hon hop X gom Fe;O., MgO, CuO nung ndng cho dén khi cac
phan mg xay ra hoan toan thu duoc 20,8 gam chat ran. Mat khac dé hoa tan hét 0,15 mol hdn hop X can
dung vira da 450 ml dung dich HCI 1M. Viét cac phuong trinh hoa hoc xay ra va tinh thanh phan phan trim
theo khdi lwong mdi chat trong hdn hop X.
(Trich dé thi HSG mén héa hoc l6p 9 TP Ha Nji, nim hoc 2012-2013)
Phén tich:

Dé thay cting mot hon hop X tham gia 2 thi nghiém: TN, (Idy vdo 25,6 gam); TN, (ldy vao 0,15 mol). Hai don
vi dé cho ciia hon hop X khéng twong thich, nén heong méi chdt trong hon hop & moi thi nghiém thuong khong
bang nhau. Pdy la co s¢ dé ta xdc dinh Cdu todn thudc dang chia phan khéng bang nhau.

Hwéng dén giai:

® Thi nghiém 1: Phan tng ctuia X véi CO

Goi x,y,z 1an luot 14 s6 mol Fe;0s, MgO, CuO trong 25,6 gam X

MgO khong bi khtr boi CO

Fe;0, + 4CO — 5 3Fe +4CO,

Cu0 + CO —" Cu +CO;
ng (bi khir) = ¥ =0,3(mol)
Suyrataco: 4x+z=0,3 (1) ; 232x +40y + 80z = 25,6 (2)
® Thi nghiém 2: Phan tng véi dung dich HCI
Ny =0,4501 = 0,45 (mol)
Gia str hdn hop & TN, bang k 1an TN,
Fe;04 + 8HCI — 2FeCl; + FeCl, + 4H,O
kx 8kx (mol)
MgO +2HCIl— MgCl, + H,O
ky 2ky (mol)
CuO +2HCI— CuCl, + H,O
kz  2kz (mol)
Taco: kx +ky +kz=0,15(3) ; 8kx + 2ky + 2kz= 0,45 (4)
Lay (3) chia (4) va bién doi duge: 5x—y—z=0(5)
Giai h¢ phuong trinh (1,2,5) = x=0,05;y=0,15;z=0,1
_0,05.232
0T 2506
_0,15.40
MO 256

om 100% =45,3125%

“om

100% =23,4375%



0,1.80

Yo, ===~ 100% =31,25%

Céau 4. Chia 60,2 gam hdn hgp X gom benzene va mot hydrocarbon c6 tinh chét hoa hoc tuong tu ethylene
c¢6 cong thirc phan tir 1a C;H,4 thanh 2 phan:
-Phan 1: dem tac dung véi dung dich bromine du thay c6 32 gam bromine phan tng.
-Phdn 2: dem d6t chay hoan toan trong oxygen rdi cho san pham vao binh chira dung dich Ca(OH), du, sau
phan tng loc bo két tia thay khoi luong dung dich trong binh giam 55,12 gam so v&i khéi luong dung dich
trudc phan tng. Tinh thanh phan % theo khéi lugng mdi chat c6 trong hdn hop X.

(Trich dé thi HSG mén héa hoc l6p 9 TP Ha Ni, nam hoc 2011-2012)

Phin tich:

Pé Cau cho biét hon hop dwoc chia 2 phan nhung khéng cho biét ¢é bang nhau hay khéng. Vi vdy ta gidi Céu
todn theo hwdng dat dg léch phan (k).

Chii y rang: benzene khéng tic dung véi dung dich bromine, C:H,4 ¢6 tinh chadt twong tw ethylene nén cé
phan vmg véi nuede bromine. Kinh nghiém cho thdy, logi todn nay thuwong xudt hién phwong trinh todn bdc 2
(dang chung: ax’ + bx + ¢ = 0).

Hwéng dén giai:

*Phin 1: Chi c6 C;H 4 phan tmg voi dung dich bromine

2
Ny, (phan tng) = l-% =0, 2(mol)

CHi + Br — — GHuBn

0,2 0,2 (mol)
Goi x 1a s6 mol C¢Hg (phan 1) ; gia st P, =k.P;
= NegHe (phan 2) = kx (mol) ; P4 (phan 2) = 0,2k (mol)
* Phan 2:

15
C5H6 + 702 _x"_) 6C02 + 3H20

kx — 6kx 3kx  (mol)
CHy + 22102 _ ¢, 7CO: + TH:0
0,2k — 1,4k 1,4k (mol)
CO, + Ca(OH), — — CaCO; ! + H.O
(6kx + 1,4k) (6kx + 1,4k) (mol)

Khéi lugng dung dich giam Am = 55,12 gam
— Meacoy ™ Mooy ™ Myy0= 55,12 gam

Tacé: 100.(6kx + 1,4k) - 44.(6kx + 1,4k) — 18.(3kx + 1,4k) = 55,12

55,12
= k=g s (D
Mat khac: 78x U(k + 1) +9800,20(k +1) = 60,2
60,2
= k4= 06 @
‘ , ‘ 55,12 60.2
Tu (1), (2) ta c6 phuong trinh: 282x +53.2 +1 = 78x+19.6 *)

Giai phuong trinh (*) dugc: x; =0,3 (nhan) ; x> <0 (loai)
Thay x=0,3vao (1) = k=04
Phan tram khdi luong mdi chat trong hdn hop X 1a:



T8 . :
_D.E.fﬂ-.4+|-.| 200 a5 42% .

os
Meets = 02 > %mg,  =45.58%

II- BAI TAP VAN DUNG

Cau 5. Dan 4,958 lit (& dkc) hdn hop khi Z gdm methane, ethylene va acethylene qua binh dung dung dich
bromine du thay khdi lwong binh ting 2,7 gam. Mt khac, néu dt chay hoan toan 1,2395 lit (¢ dkc) hdn hop
Z, toan bd san phém dugc dan qua binh dung H,SO4 dic théy khéi luong binh tang 1,575 gam.

Viét cac phuong trinh héa hoc xay ra va xac dinh % thé tich mdi khi trong Z.

Phén tich:
'CH, .
+ddB CH, 1 -
0, 2(mol)ZC.H, _E"mma'éjzr%nw . me y, *mey, =2.7(g)
cH sal phain 274 272
(CH, X )
o, |CO,1 +H5504 fiad Co, T - A,
D.Dﬁ(l]]o]]z E:EJ — —Ltn-z—! \HZEZ] — B—Irﬁﬁ-azg]-—;%ta;—a_m—J ‘H:SDJ_HH:D::. I'I]”:,: :l.ﬁ.'ﬁfgalll] Day la Cau toan co h/t‘o’ng

& méi TN khéng bang nhau, tuy nhién phirong phdp gidi don gian hon nhiéu so véi Cdu 31 (vi ta da biét do léch
phan k= 0,2:0,05 = 4)
Hwéng din giai:
®Cach 1: Phuong phap thong thuong
* Xét phan tmg dot chay Z:

112

n =
L4

Loy

=0,05(maol)

Goi x,y,z 1an luot 1a s6 mol CH,, C,H,, CoH, trong 0,05mol Z
CH, + 20, -% CO, + 2H,0
CH, + 30, - 2C0, + 2H,0

5
CH, + 20, ¢, 2C0O, + H,O

Binh H,SO, dic ting 1,575 (gam) = Mo =1575(gam)

1,575
Theo bdo toan mol H = 4x +4y +2z = — = 2=0,175 (1)

Mat khac: x +y +z=0,05 (2)
*Xét thi nghiém cua Z v6i dung dich Br,

4,48 L
n, = 74 =0, 2(mol) = Luong Z gap 4 lan lugng Z trong TN,

—4x: =y =
= n(‘E]_; ax n£‘3H4 4 n£‘3E13 4z

C,H4 + Br, — C,H4Bn
C,H, + 2Br, — C,H,Bry
Binh bromine tang 1,575 (gam) = 2804y + 2604z = 2,7 (3)
Giai phuong trinh (1,2,3) = x=0,025 ; y=0,0125; z=0,0125
LAY :% 100% =50%— %V, =%V, :? =25%
Céu 6. Hon hop Y gdm methane, ethylene, acethylene. Dan 1,2395 lit (dkc) hdn hop Y qua dung dich Br; lay
du thi thdy binh nudc bromine ting 1,1 gam. Mit khac, néu ddt chay hoan toan 2,479 lit (dkc) hdn hop Y rdi
dan san pham vao nudc voi trong du, két thiic thi nghiém thu duoc 18,0 gam két tua trang. Xac dinh thanh
phan % thé tich va % khdi luong mdi khi trong hdn hop Y.
Phin tich:



Can chii y: TN, c6 thé tich hon hop bang 2 lan TN,
Dé thudgn loi trong tinh todn ta quy hon hop ¢ TN2 thanh 1,2395 lit, thi két tia thu dwoc bang 9,0 gam (hodc
quy hon hop ¢ TN, thanh 2,479 lit thi binh nuéc bromine ting 2,2 gam.
Huwéng din gidi:
Goi x,y,z lan luot 1a s6 mol cua CH,, C,H4, CoH, trong 2,479 lit hon hopY
*Thi nghiém 1:
Gia sir dung 2,479 lit hdn hgp Y = binh nuéc bromine ting 2,2 gam
C,H4 + Br; — C,H4Bn
C.H, + 2Br; = C,H,Bry
Khéi luong binh bromine ting 1én chinh bang khdi lwong C,H,, C,H, bi hap thy.
[x+y+z=01 (1)
Suy ra ta co: 2By +262 =22(2)

18

*Thi nghlém 2: Ny 0, = 100 =0.1 S““D]]

CH, + 20, — Y5 CO, + 2H,0
C.H, + 30, —“ 2CO, + 2H,O

5
Csz + 502 _r"_) 2C02 + Hzo

CO, + Ca(OH), — CaCOs { + H,O
0,18 0,18(mol)
Bao toan mol nguyén t6 C = x + 2y + 2z = 10,18 (3)
Giai hé phuong trinh (1,2,3) duge: x=0,02 ; y=0,06 ; z= 0,02
Phan trim thé tich hdn hop Y:
0,02 . 0,06

=%V, == 100% =20% , %V, =—— 100% =60%

"V G T e T

CH,

Phan tram khéi luong hdn hop Y:

I,
%m, = 0,02 16 100% =~12,7%
©70,02.16+0,06.28 +0,02.26
28 . .
%m,., = 0,00 -2 100% =~66,67%
4 70,02.16 +0,06.28 +0,02.26
= %mg ;. =100%- (12,70 +66,67)% =20,63%

Céu 7. Hon hop khi X gdm C,H,, C,H, va C,He.

- b6t chay hét 14,2 gam X thu dugc 19,8 gam H,0.

- Dan 6,1975 lit khi X (dke) qua dung dich AgNO;./NH; (lay du), thu duoc 12 gam két taa.

a) Tinh % thé tich cac khi trong X.

b) Trinh bay phuong phap héa hoc tinh ché C,H, tir hdn hop X.

Phan tich:

Ta thay TN,: Ding 14,2 gam hén hop X ; con TN»: ding 6,1975 lit hon hop X.

Nhue viy Céu todn c6 dit kién ciia ciing mét hon hop la khéng twong thich vé don vi nén chira chdc hrong méi
chat trong hén hop 6 2 TN bang nhau. Ddy la co s¢ dé ta xdc dinh Céu todn can gidi theo dang chia phan khéng
bang nhau.

Huwéng din gidi:
a) Goi x,y,z lan luot 1a s6 mol C:H,, C,H4, C;H, trong 0,25 mol X
KX KY,KZ oo 14,2 gam X

*Thi nghiém 2: Phan tng cua 0,25 mol X vdi AgNO;/NH;



CH, + Ag0O -5 CAg L+ H0

X — x (mol)
l’!l
—=0,05 (1)
Ta co: ~240
|x +y +2=0,25 (2)

*Thi nghiém 1: Phan tng d6t chay hdn hop X trong khi oxygen
CH, + 2,50, —"-2C0; + H;0
CH, + 30, —“-2C0, + 2H,0
C2H6 + 3,50, - 2C0, + 3H,0

k\+”i@+3kz E3—11 (3)
Ta co: 18
| 26kx + 28ky +30kz =14,2 (4)

Lay (3): (4) va bién d6i duoc : 14,4x + 2,4y —9,62=0 (5)
Giai h¢ phuong trinh (1,2,5) dugc: x=0,05;y=0,1;z=0,1

. 0,05 | )
®YeaHy Th a8 100% = 20% ;  “Ve,n, =70Ve,n, 05 =40%
b) Tinh ché C,H.:

Dén qua AgNO; /NHsdu thi C,H, bi hap thu.
C.H, + 2AgNO; +2NH3 - CzAng + 2NH.NO;

Hoic viét: C,H, + Ag,0 — '35 CAg L + H,0

Khi di ra khéi dung dich cho qua dung dich Br, du thi C,H, gitr lai.
C2H4 + Bn, (dd) ™ C2H4BI'2
Cho Zn vao hdn hop chira C,H,Br, dun nong. Thu khi thoat ra dwgc C,Ha.

C2H4BI'2 + 7Zn —t0——> C2H4T + Zl’lBI‘z

Cau 8. C6 mot hdn hop B gdm aluminium va Iron(ILI1T) oxide. L4y 32,22 gam hdn hop B dem nung néng
dé phan tmg nhiét aluminium xay ra hoan toan. Chia hdn hop sau phan tng thanh 2 phan. Cho phan 1 tac
dung hét v6i dd NaOH du, thu dwoc 2,2311 lit H, (dke). Hoa tan hét phan 2 vao luong du acid HCI tao ra
8,064 x1,107 lit H, (dkc).

a) Viét phuong trinh phan tmg xay ra.

b) Tinh s6 gam Iron(ILI1I) oxide c6 trong 32,22 gam hdn hop B.

Phin tich:

Dé dang nhdn ra ddy la Cau todn hén hop chia phan khéng déu nhau, vi viy ngodi ddt an cho sé6 mol chat
can tim, ta can phai ddt thém dn cho dé léch phan (k).

Mau chét Céu todn & ché phan iing nhiét aluminium hodn todn, nén mét trong 2 chat ban dau phai hét. Mdt
khac, san phcfm tao khi voi kiem nén Al du, Fe;O, hét.

Khi gidi todn nhiét aluminium thi luén chii y bao toan khoi heong: M™s =May phad sog

Huwéng din gidi:
Phan tig nhiét aluminium: 8Al + 3Fe;0, —'— 9Fe + 4ALO;
Vi phan tng hoém toan, san pham tao khi véi NaOH nén Al du; Fe;O, hét.
® Phan 1: Tinh s6 mol H, = 0,09 mol.
ALO; + 2NaOH — 2NaAlO, + H,O
2Al+ 2H,0 + 2NaOH — 2NaAlO, + 3H, T
0,06 < 0,09 (mol)
Goi x 12 s6 mol Fe (phan 1)



Gia sit P, =k.P, = N (P, ) =kx(mal) ;ny (P,) =0,06k(mol)

* Phdn2: Tinh sé mol H, = 0,36 mol
Fe + 2HCl — F€C12 + H2 T

kx — kx (mol)
2Al + 6HCI — 2AICI; +3H, T
0,06k — 0,09k (mol)
0,36
Ta c6 phuong trinh: 0,09k + kx =0,36 = k= x +0.09 (1)

3 8
Mat khe: 50x.(k+1).232+ 5x.(k +1)27 +0,060(k + 1).27 = 32,22

275.4-912x  45.9- 152x
912x+14.58 ~ 152x+243 @

> k=

0,36 45.9-152x
Xx+0,09  152x +2.43

Tu (1) va (2) duoc: = x;=0,09 ;x> <0 (loai)
Thay x =0,09 vao (1) > k=2

0,27 \
=0,09.(2 +1) =0,27(mol) = Mg o, =—— 232=20,88(gam)
2

g (trong B)

Cau 9. Chia 201 gam hén hop X gom CH;COOH, C,H;OH, CH;:COOC,H; 1am 3 phan. Cho phan 1 tic dung
hét v6i Na thu duge 4,958 lit (¢ dkc) khi H,. Cho phan 2 phan tng vira du v6i 500 ml dd NaOH 2M dun
néng. Cho phan 3 (c6 khdi lugng bang khdi lugng phan 2) tac dung véi NaHCOs du thi ¢6 14,874 lit (dkc)
khi bay ra.

Xac dinh khbi lwvong mdi chat c¢6 trong hon hop X.

Phin tich:

Dé dang phat hién ra déy la Cau todn hén hop chia phan khéng bang nhau. O ddy Céu todn chia 3 phan gdy
bdt ngo cho nhiéu hoc sinh. Tuy nhién, mdc dit chia 3 phan nhung phan 2 va phan 3 ¢é khéi lwong bang nhau
nén viéc dat an va xir 1y cdc an dé nhw cdc Céu todn chia 2 phan.

Mau chét Céu todn & cdc thi nghiém phan 2 va phan 3 sé tinh dwoc s6 mol acid va ester & phdn nay. Chi con
lai alcohol chwa biét s6 mol ma théi (dét s6 mol alcohol = x, @@ léch phan giita P, va P, la k). Pdy la co sé dé ta
xw ly thi nghiém P, P; truoc.

Huéng din giai:
*Phén 3: Tinh s6 mol CO, = 0,6 mol
CH;COOH + NaHCO; — — CH;COONa + H,O + CO, T
0,6 < 0,6 (mol)

*Phan 2: Tinh s6 mol NaOH = 1 (mol)

Theo dé = s6 mol mdi chat rugu, acid, ester & phan 2 = phan 3
CH;COOH + NaOH - — CH;COONa + H,O

0,6 0,6 (mol)
CH;COOC;Hs +NaOH -— CH;COONa + C,HsOH
0,4 —(1-10,6) (mol)

® Phan 1: Tinh s6 mol H, = 0,2 (mol)
Goi x 12 s6 mol ruou & mdi phan: P, va Ps

Glé Sl:I'P1 :k'Pz
CH;COOH + Na —— CH;COONa+%H, T
0,6k — 0,3k (mol)

CszOH +Na — — CszONa + 1/2H2T



kx — 0,5kx (mol)
, 02
Mt khéc: 0,6+ (k+2)- 60 + 0.4+ (k+2)- 88 + x - (k+2) - 46 = 201

201
=k+2=3757a6x @

0.2 201
\ B _ R 2 —

Giai phuong trinh (*) duoc: x; =0,2 ; X, =-0,36 <0 (loai)
Thay x =0,2 vao (1) = k=0,5
Khéi lwong mdi chit trong hon hop X 1a:

Meonson=0,2. 2,5.46 =23 gam

Menycoon=0,6.2,5.60 = 90 gam
Meyyco0c;Hs = 0,4.2,5.88 = 88 gam

Céu 10. Hoa tan hoan toan hdn hop gém aluminium chloride va aluminium sulfate vao nuéc thu dugc 200
gam dung dich X, chia dung dich X 1am 2 phan: Phan 1 dem tic dung véi dung dich BaCl, du thu dugc
13,98 gam két tiia tring. Phan 2 dem tic dung véi 476 ml dung dich Ba(OH), 1M, sau khi phan tmg xong
thu dugc 69,024 gam két tia. Biét khdi lwong phan 2 gip n lan khdi luong phan 1 (n: nguyén) va luong chat
tan trong phan 2 nhiéu hon trong phan 1 1a 32,535 gam. Tinh ndng d6 C% clia cac chit tan c6 trong dung
dich X.
Huwéng din gidi:
+BaCl~

| P, — L2, 0,06molBaSO, |
. | .
AlL(S0,), | J— BaSO,
200(g) dd X o < { P, =nP,(n€z)— 2 69,024(g) 4 { 1) (codhe? o .
A e AUOH) (UL 11y chét Cau todn nim 6
\mip, )- m,(p, ) =32,535(g)
C% . =7
cab dhaitan trong X

két tiia sinh ra tir phan 2. Néu toan b Ba(OH), chuyén hét thanh két tia, ta cé:
2z
m,‘..l..l.‘ma.‘d :G',*f:?ﬁ 233 +a4?6 § T8 :I.ﬁﬁﬁ(gj > 69,024 (g) — KT chwa max
Huéng din giai:
® Phin 1: Tinh MBasos = 0,06 mol
Alz(SO4)3 + 3BaCl, — 3BaS0O;, 1+ 2AIC];
0,02 0,06(mol)
Goi x 14 6 mol AICL; (phan 1)
= Daic, (phan 2) = x.n (mol) ; ai(so,). (phan 2) = 0,02n (mol)

*Phdn 2: 21Ny (trong mudi) = 0,04n + x.n = n- (0,04 + x) (mol)
Theo dé ta co: 342 0,02n + 133,5xn — 342+ 0,02 — 133,5x = 32,535
32,535

=n-1=155ess (D

*Trudng hop 1: Phan tng khong tao mudi aluminate: - AlO,
Al(SO4); + 3Ba(OH), — 3BaSO4! + 2AI(OH); !
0,02n — 0,06n 0,06n 0,04n  (mol)
2AICI; + 3Ba(OH), — 3BaCl, + 2AI(OH);{



, 0476- 0,06n
(0,476 — 0,06n) — 2= (mol)
0,476- 0,06n

3 78 = 69,024

Ta c6: 0,06n-233 +0,04n-78 + 2 -

=>n = 3,17 (loai, vi khong nguyén)

*Truong hop 2: Phan tmg c6 tao mudi aluminate: - AlO,
Qua trinh tao két tia BaSO,:
Al(SO4); + 3Ba(OH), — 3BaSO4 ! + 2AI(OH); ! (*)

O (*) kiém du nén SO, két tiia hét: MBaso, = Bso4 = 0,06n (mol)

bat AlX; 1a cong thirc dai dién cho hdn hop mubi trong X
2A1X;5 + 3Ba(OH), — 2Al1(OH); | + 3BaX,

a 1,5a a (mol)
2A1X3 + 4Ba(OH)2 — Ba(A102)2 + 3BaX2 + 4H20
b 2b 0,5b (mol)

38 +4b=0476 -2 3a +4b=0952
Taco: 1a4b=n(008+x) ~ |48 +4b=4n (0,04 +x)
—>a=[4n-(x +0,04) — 0,952 ]
(cong thire tinh nhanh: Mal(oH); = 40, - ngy)
Theo d¢, ta c6: 233-0,06n + 4n - (x+0,04)-78 = 69,024 + 0,952 - 78 = 143,28

148
= D= 30x +2646

Tur (1,2) co: 3754 +26,46 “1=1335x+088 O

Giai phuong trinh (*) duoc: x, =0,03 ; x, = 0,0495
+ Néu x = 0,0495 — n khong nguyén (loai)
+Néu x = 0,03 > n =4 (nhan)

N AL (504)3 (dung dich X) = (1+4)-0,02 = 0,1 (mol)
Malcly (dung dich X) = (1+4)- 0,03 = 0,15 (mol)
Nong d6 % cac chét tan trong dung dich X:

01342

LIU-“'-I:|S{}_|.|_'-1 - '3[][) lDDU—l'l A0
15 -133.5 . _

SN 2% 100% =10,0125%

Céau 11. Cho hdn hop X gébm CH,, C,H,, C,H,. Liy 8,6 gam X tac dung hét voi dung dich bromine (du) thi
khdi lwong bromine tham gia phan tmg 1a 48 gam. Mt khac, néu cho 14,874 lit (dkc) hdn hop X tac dung
v6i lwong du dung dich AgNOs/NH; thu duoc 36 gam két tia. Tinh % thé tich cac khi ¢6 trong hdn hop X.
Huwéng din gidi:
Tinh duoc: s6 mol Bry(phan tmg) = 0,3 (mol) ; s6 mol C,Ag, = 0,15 (mol)
Goi x,y,z 1an luot 13 s6 mol CH,, CoHs, CoH, trong 0,6 mol hdn hop X
= KX, KY, KZ oo trong 8,6 gam hon hop X.
*Phan ung v6i dung dich bromine:
CHs + Br, — CHiBr,
ky ky (mol)
CH, + 2Br, = C,H,Br,
kz 2kz (mol)



Ta c6: 16kx + 28ky + 26kz = 8,6 (1)
ky +2kz=0,3 (2)

Lay (1) chia (2) va bién d6i dugc: 4,8x — 0,2y — 9,4z =0 (3)
® Phan tng v6i dung dich AgNOs/NHs:

C.H, +Ag,0 — Y3 C,Ag L+ H,0

0,15 0,15(mol)
Suyrataco: z=0,154) ; x+y+z=0,6(5)
Giai hé phuong trinh (3,4,5) dugc: x=0,3;y=0,15;z=0,15

0% _D"'3 07— Y0 A e S0%4
— YoV, =06 100% =50% . %V, , =%V, = - e

25%

Céau 12. Chia 14 gam hén hop X gom H,S va H, 1am 2 phan:
-Phan 1: Tac dung v6i dung dich NaOH du, xir Iy dung dich san pham thi thu duoc 23,4 gam mudi khan.
-Phan 2: D6t chay hoan toan bang khi O, cho toan b san pham chay vao dung dich Ca(OH), du thi thdy
khéi lugng dung dich giam 2,9 gam so v6i dung dich ban dau va thu duoc m (gam) két tua.
Tinh % khéi lugng mdi chat trong hdn hop va tinh m.
Phin tich:
Pé Cdu cho hon hop X chia 2 phan nhing khong biét ¢ bang nhau hay khéng, vi vy khi gidi Cdau todn ndy
nhat thiét phdi dat do léch (k) giita phan 1 va phan 2.
O Phan 1: Chi ¢é H-S tdac dung voi NaOH nén ta biét dwoc s6 mol H>S. Chi can ddt an cho sé mol cia H» (ph
an 1) — phan 2: H, ¢6 s6 mol kx; HS ¢6 s6 mol 0,3k.
Ldp 2 phwong trinh biéu dién k = f{x) va khir k — gidi tim x =?
Huwéng din gidi:
*Phan 1: tinh sé mol Na,S = 0,3 mol
H,S + 2NaOH — Na,S + H,O
0,3 0,3(mol)
*Phan 2: Goi x 14 s6 mol H, (phan 1) ; Gia sit P, =k.P,
ny sl Py) =0,3k{mol) ; M, (P ) =kx(mol)

2H,S + 30, - %5 2S0, + 2H,0

0,3k — 0,3k 0,3k (mol)
2H, + O, -— 2H,0
kx — kx (mol)

Ca(OH)z + SOQ — CaSO3 1+ HQO
0,3k 0,3k (mol)
Theo dé ta co: (0,3 + 0,3k).34 + (b+kx).2 = 14
3,8- 2x

= k=To2+2x D

Mat khac: 120.0,3k — 0,3k.64 — (0,3k + xk).18 =2,9

2,9
= k=T 18x @
. . 3,8- 2x 2,9 22,9
Tu (1) va (2) duoc: 102+2x— 1L4- 18x =>x;=0,15;x,=

. 22,9 .
* Neu x = e — k <0 (loai)

. 1
*Neux=0,15—-k= 3 (nhan)



m,, ¢ =(1+ %]-D- 3.34 =13,6(gam)

- 136 .
- ',"”“H:S :F 100% =97, 14% =97,14% ; I:!':fIITlH_‘_ =2,56%

messo, =M= 3 03120 = 12 gam
Cau 13. Cho 8 gam CaC, 1an 20% tap chét tro tac dung véi nude du thu dugce khi C,H,. Chia lugng C.H,
nay thanh 2 phan:
- Phéan 1: Cho tac dung v6i AgNOs/NH; du thu duge 9,6 gam két tia.
- Phén 2: Tron vé6i 0,24 gam H, duge hdn hgp X. Nung néng hdn hop X véi bot Ni thu duge hdn hop Y. Chia
Y thanh 2 phan bang nhau:
+ Phan A: Cho qua binh dyng Br, du con lai 784 ml khi thoat ra & dkc.
+ Phan B: Cho qua AgNOs/NH; du thu duge m gam két tua.
Biét % s6 mol C,H, chuyén héa thanh C,H, bang 1,5 lan C,H, thanh C,H.,.
Tinh gia tri cia m.
Huwéng din gidi:
_ 880,
Neye, = 00 1164 =0,1 mol
CaC, + 2H,.O0 — — Ca(OH), + GH,T (1)
0,1 —» 0,1 (mol)
*Phén 1: Tinh s6 mol C,Ag, = 0,04 mol
CGH, +Ag0 —Yis CGAgl+ HLO  (2)
0,04 «— 0,04 (mol)
*Phan 2: Tinh s mol H, = 0,12 (mol)

16,1, () = 0,1 - 0,04 = 0,06 (mol)

C2H2 + H, _I:)i—> C2H4 (3) X2

CH, + 2H, — % C.Hq (4)| x3

5CH, + 8H, —5%— 2C,H, + 3C,Hq

Ban dau: 0,06 0,12 (mol)
P/ing: x 1,6x 0.4x 0,6x
Sau pu: ( 0,06 —x) (0,12-1,6x) 0,4x 0,6x

Vay Y gébm C,H,, C,He, CH, du va H, du
*Phan A: Khi thoat ra khoi binh dung dich bromine gdm C,H, va H,

)

4
Suyra: 0,12 —1,6x + 0,6x = 2=0,07 = x = 0,05 (mol)

22,4
*Phan B: Chi c6 C,H, (du) phan tmg véi AgNO/NH;
— Ny (tong - Y) :M =0,005(mol}

Theo phan tng (2): Mas;c; “Mesn, =0,005 (mol)

- m :mﬂ;:{.: :|:|'.,|:|'|:|'5 2-|-|:|': 1,2 gam

Céu 14. D6t chay hoan toan 1,1 gam hdn hop A gdm methane, acethylene va propilen (CsHe) thu dugc 3,52
gam CO,. Mit khac, khi cho 495,8 ml hon hop A (dkc) di qua dung dich nuéc Bromine du thi chi c6 4 gam
bromine phan ng.



Tinh thanh phan % theo khéi lugng va thanh phan % theo thé tich ctia mdi chat khi trong hdn hop A.
Phin tich:
Pay la Céu todn dién hinh ciia dang hon hop c¢é 2 phan mang don vi khong twong thich (TN, = 1,1 gam ; TN2
= 495,8 ml). Ngoai cach gidi thong thirong, ching ta cé thé gidi thep phwong phdp sir dung gid tri trung binh.
Dé dang xdc dinh dwoc gid tri chi s6 carbon trung binh(1) va sé lién két & trung binh (k )

n\_ . \’ —_
o ZDe _ (4:160) i 352, oo

= - °  =I.25.
n, (0,448:22,4) > 14m-0,5 11

Nhdn xét: Hon hop 2 thanh phan cé gid tri trung binh bang gid tri riéng ciia mot thanh phan, thi thanh phan
con lai ciing c6 gid tri riéng bang gid tri trung binh.
Hwéng din giai:
Dit cong thirc trung binh ctia hdn hop: CyH

2n+2- 2k

*X¢ét thi nghiém cua A véi dung dich bromine.

CﬁHzmz-zE + kBr,— CﬁHzmz-:EBr:E
0,02 — 0,02k (mol)
4 .
= 0.02k" 160 %% = k=125

— Cong thuc cia A: Catlyr . o5

o Xét thi nghiém ctia A v6i O5(t°C)

Cetar o5 + (L57-0,125)0, ¢, 1 CO, + (57— 0,25)H,0
14n-0,5 _ LI - .
Taco: — o ~3.9 — N =2=chis6 C cua C;H,

— chi s6 carbon trung binh (CH,4 va CsHg) =2
Ap dung quy tic duong chéo, ta co:

N, 3-2 1

n 2-1 1

C.H,

Goi x,y lan luot 13 s6 mol CH., CoH, trong 1,1 gam A = Mcang =x(mol)

Bao toan khéi luong = 58x + 26y = 1,1 (1)

3,52

Béo toan nguyén tb carbon = 4x + 2y = =0.08 (2)

Giai (1,2) > x=0,01 ; y=10,02
Thanh phan % theo thé tich ctia hdn hop A:
00l

%0V, =V, Sppg 100% =25% = %V, =50%

Thanh phan % theo khdi lugng cua hdn hop A:
oMy, =w 100% =14,55%

YoM, :% 100% =~47,27% = %m_, =38.18%
Cau 15. C6 90 gam hdn hop (M) gdm acetic acid, rugu ethylic, nuée (sé mol rugu ethylic gip 2 1an s6 mol
acetic acid). Chia hdn hgp (M) thanh 2 phan:
- Phéan 1: Cho tac dung véi kim loai CaCO; du, thay thoat ra 1,68 x1,107 lit khi.
- Phan 2: Cho tac dung véi kim loai K du, thay thoat ra 21,0715 lit khi.
Biét cac phan tng xdy ra hoan toan, cac thé tich khi do ¢ diéu kién tiéu chuan.
Tinh khdi luong mdi chat trong hdn hop (M). Biét khdi lwong H,O it hon acid.



Phén tich:

Pay la Céu todn dién hinh vé kiéu hon hop chia phan khéng bang nhau. Méu chot Cdu todn & ché sé mol et
hyl alcohol gép 2 lan s6 mol acetic acid. Déi véi Cau todn logi nay thi thwong bat ddu tir thi nghiém cé it chdt
tham gia phan vmg nhat (bdt dau tir TN phan 1 — sé mol acid (phan 1) — sé mol alcohol phan 1),

Huwéng din gidi:
® Phan 1: Tinh s mol CO, = 0,075 (mol)
2CH;COOH + CaCO; — (CH;COO),Ca + H,O +CO, T
0,15 0,075(mol)

= Peonsonr) =200,15 = 0,3(mol)

Goi x 12 s6 mol H,O & phan 1

. 0,15.60 .
Vi khoi lugng HO it nhon CH;COOH nén = x < — =0, 5(mol)
® Phan 2: Tinh sé mol H, = 0,85(mol)
Gia st P, =k.P,
CH;COOH + K — CH;COOK + % H,1
0,15k 0,075k (mol)
C,H;OH + K- CHOK + %H,1T
0,3k 0,15k (mol)
H,0 + K— KOH + BH,T
kx 0,5kx (mol)

0.85
0.5x+0225 (D

Mit khac: 0,150600(k+1) + 0,30460(k+1) + 18x0(k+1) = 90

Taco: 0,225k +0,5kx = 0,85 =k =

=k+1=1577s @

‘ ‘ ) 0,85 90
Tu (1) va (2) ta co: 0.5x+0.225 +t1= 18x +22.8 (3)

71
Giai phuong trinh (3) duoc: x;=0,4; x, = 0 1,18 > 0,5 (loai)

Thay x =0,4 vao (1) = k=2
Menscoon =0,150600(2 +1) = 27 (gam)

Meonson ~0,30460(2 +1) = 41,4 (gam)
M0 =0,40180(2 +1) = 21,6 (gam)

Ciu 16. (1,75 diém)

Mot hdn hop X gdm FeO, Fe,0s, Fe;04, Fe(OH)s, FeCOs. Chia hdn hop X thanh hai phan.
- Hoa tan hét phan mot trong 65,7 gam dung dich HC1 20% (vira di), thu dugc dung dich Y va 0,2479 lit
khi. C6 can dung dich Y thu duoc mudi khan Z.
- Phan hai cho tac dung voi dung dich H,SO, dic (lay du 20,84% so v6i luong phan Gng) dun nong dén
phan tng hoan toan thu dugc dung dich A va 1,9832 1it hdn hop khi B gdm CO, va SO, (SO, 14 san phdm
khur duy nhét) ¢6 ti khi so véi Ha béng 29,5. Cho tur ttr dung dich Ba(OH), dén du vao A, thu duge két tua
D. Nung D trong khong khi dén khéi luong khong doi, thu duge m gam chit ran E. Tinh % khéi luong mdi
mubi c6 trong Z va tinh m gam chét rén E.

Biét rang cac phan (g xay ra hoan toan, cac khi do & diéu kién tiéu chuan.

(Chuyén Quéc hoc Hué 24-25)
Huéng din giai
Ta thiy: 2Fe(OH);= Fe,05.3H,0



FGCO3:FeO.C02

20% 27
N, _05,7 20% =0,36({mol): n_, ., _0,224 =0,01{mol)
- Phén 1: 30,5 B 22,4
Bt nre1) = x(mol), noen = y(mol)
ge /co, : 0,01 (mol)
+0,36(mol) HCI{  [FeC]
0, ( Z: 24 H,O
‘ s H.O | [Fecl
Ta c6 so d0 phan (mg: Quy doi hon hgp X ' 2
n H_ O (sinhra) :I_I]IK 1 :D'- I SEIHD]'}
BTNTHtaco: 2
BTNT O ta c('):nla:u-:x- +2n-:-;3:-:x- +n, .y, =Ny iy +”|;5:-:.\'- +2”<-;J: = Do, =Ny oginne — ¥ :D-IS('HDI}
- Phin 2: Goia,b la s6 mol CO,, SO, trong B
1792
.':1+b_22,|4 _ a=0,02
b=0,06
Ha+6d 555 |
Hpt: ; a+b
Ta thay : 2ncoxe1) = Neoxe2)
<=> 2111)1: Npr2
Fe Iy
o / CO,: 0,02
+ H,S0, — \ SO, : 0,06
2
|HoO -..FE{SO.i ); +H.O
Tacosodd - 2
BTNT Fe ta co:
1
nFc2(SO4)3:EnFc: x (mol)
BTNT S ta cO: Nizsos pr = 3Nreasos)s T Nsoz
<=> Nmso4pur = 3X + 0,06
BTNT H ta c6: npasos pu — NH20 sinhra = 3x + 0,06 (mol)
BTNT O ta c('): I]':.]-:.‘C- +2I]{R]: +n HO{ X} +4n|!:5{]4;\1 :Enﬁ . +2I]'§A] + I 3” Fea (501, 0y +I]|!:’§.]iinhr1 + I]H:R]-j.\'-

= 0,30 +43x+0,00) =2.0,00+12.x+3x+0,00 = x =0,14{

NH2504 py = 0,48 (1’1’101) =>> N804 du™— 0,4820%= 0,096 (mol)
HzSO4 + Ba(OH)z — BaSO4+ 2H20

mol) _ 1 sous = 0,14 (mol)

Mol: 0,096— 0,096
Fez(SO4)3 + 3Ba(OH)2 — 3BaSO4+ 2F€(OH)3
Mol: 0,14— 0,42 0,28
2F€(OH)3 — F€203 + HzO
Mol: 0,28— 0,14
= me =m = 0,14.160+ 233.( 0,096+0,42) = 142,628(g)
-Phén 1:

BTNT Cl ta c6: nua = ne =0,36 (mol)
Bét NFec2™ Z (1’1’101), Npecn=t (1’1’101)

z+t =014 'z =0,06
=]
2z+3t=036 |t=0,08
A2
%om, ., = 0,06 127 100% =36,95%
© 0,06 127 +0,08 162.5

Yom =03,05%

Fel(l,



Céu 17. Tinh ndng d6 mol/l ciia dung dich H,SO, va dung dich NaOH, biét rang:
- 30 ml dung dich H,SO, dugc trung hoa hét boi 20 ml dung dich NaOH va 10 ml dung dich KOH 2M.
- 30 ml dung dich NaOH dugc trung hoa hét bai 20 ml dung dich H,SO, va 5 ml dung dich HC1 1M.

Ciau 18. Nung néng m gam hdn hop A gdm bot Al va iron oxide Fe,O, trong diéu kién khong c6 khong khi,
dugc hdn hop B. Nghién nho, tron déu B rdi chia lam hai phan.
- Phan 1 c6 khéi lugng 14,49 gam dugc hoa tan hét trong dung dich H,SO, dic nong du, thu duoc dung
dich C va 5,544 x1,107 lit khi SO, duy nhét (diéu kién tiéu chuén).
- Phan 2 tac dung véi lwong du dung dich NaOH dun ndng, thay giai phong 0,371,85 ml khi H, (diéu kién
tiéu chudn) va con lai 2,52 gam chét ran. Cac phan Gmg déu xay ra hoan toan.
a. Viét cac phuong trinh phan tng xay ra?
b. Xéc dinh cong thic cua oxide iron va tinh m?
(HSG Ca Mau 17-18)

Cau 19. Thyc hién phan tng nhiét nhom hdn hop gom Al va Fe,Os (trong diéu kién khong c6 khong khi) thu
dugc 7,23 gam hdn hop X. Nghién nho, tron déu va chia X thanh hai phan. Cho phan mét tic dung vé6i dung
dich KOH du, thu dugc 0,371,85 ml khi H, (dkc) va 1,12 gam chét ran khong tan. Hoa tan hét phan hai
trong 170 ml dung dich HNO; 2M, thu dugc 0,7437 lit khi NO duy nhat (dkc) va dung dich Y chi chira m
gam hon hop mudi. Biét cac phan tng xay ra hoan toan.

c. Viét phuong trinh héa hoc cta cic phan Gng xay ra va tinh gia tri cta m.

d. Dung dich Y hoa tan duoc toi da p gam Cu. Tinh gia tri cua p.

e. Bang phuong phap hoa hoc, hiy trinh bay so d6 tach riéng ting chat ra khoi hdn hop X sao cho khong

1am thay d6i khéi luong ctiia mdi chat.
(TS 10 chuyén Bic Giang 18-19)

CAu 20. Tién hanh phan tng nhiét nhém véi iron (III) oxide trong diéu kién khong c6 khong khi, thu dugc
hdn hop A. Chia hdn hop A (da tron déu) thanh hai phan. Phan thir nhat c6 khdi lugng it hon phan thir hai 1a
26,8 gam. Cho phén thtr nhit tac dung véi lugng du dung dich NaOH théy c6 3,7185 lit khi H,bay ra. Hoa
tan phan thr hai bang lugng du dung dich HCI thay c6 18,5925 lit H, bay ra. Biét cdc phan tng xay ra hoan
toan véi hiéu suat 100%, cac thé tich khi dugc do & dke. Tinh khoi luong Fe co trong hdn hop A.

(TS 10 chuyén KHTN Ha Ngi 18-19)

Céu 21. Cho m, gam hdn hop gém Al va Fe,0,, nung néng hdn hop dé thyuc hién phan tmg nhiét nhom (chi
xay ra phan tmg tao thanh Fe va nhom oxide). Hon hop sau phan tig duoc chia 1am 2 phan, phan 1 ¢6 khdi
luong 12 9,39 gam. Hoa tan hoan toan phan 1 bang Acid HCI du thi thu dugc 2,60295 lit khi (dkc). Phan 2
tac dung vira dit véi 900 ml dung dich NaOH 0,2M thay giai phong 0,7437 lit khi (dke). Xac dinh cong thirc
hoa hoc ciia Fe,Oy, tinh gid tri m, (biét cac phan (mg xay ra hoan toan).

(TS 10 chuyén Qudng Tri 17-18)

Céu 22. Hon hop X gém kim loai Al va oxide Fe,Oy. Nung m gam X trong diéu kién khong c6 khong khi,
khi d6 xay ra phan ung: 2yAl + 3Fe,O, — yAL,Os+ 3xFe
Sau phan mg thu dugc hdn hop rin Y. Chia Y thanh ba phan:
- Phan 1: cho tac dung v6i dung dich NaOH (lay du), sau phan Gng thu dugc 1,68 x1,107 lit khi H, va 12,6
gam chét rin khong tan.
- Phan 2: cho tac dung v6i H,SO, (dic, nong, lay du), sau phan Gng thu duoc 27,72 x1,107 lit khi SO, va
dung dich Z ¢6 chira 263,25 gam mubi sulfate.
- Phan 3: c¢6 khéi lwong nhiéu hon phan 1 14 8,05 gam.
Biét cic phan (mg xay ra hoan toan va thé tich cac khi déu do & dke.
a) Tinh m
b) Xac dinh cong thirc phan tir ciia oxide FexOy.
(TS 10 chuyén TPHCM 17-18)






