Chuyén Pé S6 53 - Tu chon lugng chit — Nguyén Thién Loc — Lai Chau

Tén Chuyén Pé: TU CHON LUQONG CHAT

Phin A: Li Thuyét

1. Nguyén tic ap dung:

Phuong phép nay thuong duoc ap dung dé giai cac bai tdp hoa hoc ma tit ca cac dir kién dé bai cho déu ¢ dang
tuong d6i (ty 18).

Céc dir kién twong ddi thuong gap dudi 2 dang chinh:

+ Dang 1: Tit ca cac dit kién & dang phan s6 (dang % hoic mét ty 18 khac: 2/3, 4/9...).

+ Dang 2: Tét ca cac dit kién chira chung mot tham s6 phu (chir cai ma dé bai khong yéu cau tim n6): m (gam), V
(1it), x (mol)...

(Cdc tham s6 nay thyc ra la cac ty 1é néu ta chia chiing cho nhau)

*Chu y:

Céc dai lugng ma dé bai yéu ciu tim ciing chi 14 cac dai luong twong d6i, nhu: %m, %V, ty 1& luong chit, C%, C
w , khdi luong riéng (D), khéi lugng mol (M) .... (n6i chung 1 tim nhitng dai lugng ma don vi ciia né 1a mot phan s6).

Do cac dit kién déu ¢ dang ty 1¢ nén ta khong quan tdm dén gia tri thyc cua luong chat, vi theo ban chit toan hoc
thi khi nhan (hodc chia) tir s6 va mau sb ctia mot ty 18 cho cung mot s6 khac 0 thi gia tri cua phan s6 d6 khong thay doi.
Vivéy khi gap dang nay, ching ta c6 thé tu chon luwgng chat theo hudng lgi nhat dé viéc giai toan don gian hon ma két
qua cudi cing van khong thay doi.

2. Cac bude gidi toan bing ky thuat tu chon lugng chat:

Budc 1: Xt 1y dir kién twong dbi.

Ty chon lugng chét theo hudng loi nhat, sao cho tir lugng nay tinh dugc cac lugng con lai. Thuong chon lugng
chat theo cac hudng sau:

+ Chon 1 mol chdt bat ky: Tu s6 mol nay tinh cac dai lugng khac (hoac dat én).

+ Quy hén hop vé 100: Néu dé bai khao sat % céac chat trong hdn hop thi nén chon hdn hop d6 13: 100 gam,
100 lit, 100 mol ...

+ Chon lirgng chdt theo diing ty 1é dé cho.

Budc 2: Viét cac PTHH (néu c6) va tinh toan hoa hoc.

*Chu y:

+ Ty chon luong chit chi 1a mot ky thuat xir Iy dit kién (budc chuan bi). Sau khi xtr Iy xong dit kién, bai toan thudc
dang nao thi str dung phwong phap giai déc trung cua dang do.

+ Néu dé cho nhiéu ty 1¢ roi nhau (doc 1ap) thi chi dugc chon tir mot ty 18.
Phan B: Bai Tap Pwoc Phan Dang
Dang 1: Chon 1 mol bat ky
- Phuong phap:
+ Chon 1 mol chdt bat ky: Tu s6 mol nay tinh cac dai lugng khac (hoac dat én).
- Vi du minh hoa:
VD1: Khi hoa tan hoan toan mét lwong hdn hop gdm Fe va FeO bang dung dich H,SO, lodng vira du thu dugc dung

. . . 48 . =
dich X trong d6 s6 nguyén tir Hydrogen bang 55 lan s6 nguyén tir Oxygen. Viét cac phuong trinh hod hoc xdy ra va

tinh nong d6 phan trdm chét tan c6 trong dung dich X.
(Trich dé thi chon hoc sinh gioi l6p 9 TP Ha Néi, nam hoc 2011 — 2012)
Phan tich: Dady la bai toan ma khi gap bai nday hoc sinh dé mat phiong hiedmg, vi cdc phwong trinh phan img xdy ra
khéng cé ¥ nghia vé mdt dinh lwong. Pé cho duy nhdt mét dir kién ty I¢é va hoi C% (tat cd twong doi). Day la co so aé
ta thiee hién tw chon lwong chdt . mdu chét bai todn ¢ ché 1y 1é s6 nguyén tir H: O trong dung dich gom (FeSO,va H
20)
Hudéng dan giai:
Céc phuong trinh ho4 hoc:
Fe + H,SO, — FeSO, +H; 1
FeO + HzSO4 — FCSO4 + HzO
Gia s dung dich X c¢6 1 mol FeSO, va x (mol) HO
2x _ 48

3 oK =1,92 =>
Theo dé ta c6: —— dex 25 x =96 (mol)



Vay khdi lugng dung dich X: mx = 152 + 96.18 = 1880 (gam)
_ 0 _ 152 4000 0
=> C%Fes0, = 1330 .100%=8,1%
VD 2: Cho bot sat tac dung hoan toan voi lugng du dung dich H,SO, dac, néng do 78,4% thu dugc dung dich A
trong d6 ndng d6 % ctia Fe,(SO,)s va cua H,SO, du bang nhau va giai phong khi SO,. Tinh néng d6 % cia
Fez(SO4)3 va HzSO4 du
(Trich dé thi chon hoc sinh giéi l6p 9 TP Ho Chi Minh, ndm hoc 2011 — 2012)

Phin tich: Mau chot bai todn ¢ ché lwong axit H,SO, die bang C% ciia mudi. Vi nong dé % bang nhau nén khoi
liong mudi va axit dw bang nhau.
Huwéng din giai:
Gid str ¢6 1 mol Fe phan tng

2Fe + 6stO4 — Fez(SO4)3 + 6H20 + 3802 1

1 mol 3 mol 0,5 mol 1,5 mol

Ta co: mstoa(dlI) = mng\jsoA‘\s = 0,5 400 =200 (g)

Khéi luong dung dich H,SO, ban dau: % .100=630( gam)
Khéi lwong dung dich thu duoc: 56 + 630 — 1,5.64 = 590 (gam)
Nong d6 % cua chét tan trong dung dich sau phan tmg;
= C%H,S0, @y =C%Fe,(SO,),= % 100%=34%
- Bai tap giai chi tiét
Cau 1: Cho hén hop khi SO, va O, co ti khdi hoi so v6i H, 13 24. Nung nong hon hop trén voi xuc tac thich hop trong
binh kin thi duwoc hon hop méi 6 ti khéi hoi so véi H, 1a 30. Xéc dinh phan trim vé thé tich ctia mdi khi trong hdn hop
trudc va sau phan ung.

(Trich dé thi chon hoc sinh giéi I6p 9 tinh Qudng Nam, nim hoc 2012 — 2013)

Hwéng din giai

Khdi lwong mol trung binh ctia mdi hdn hop 1a:
Mkhi‘bandau: 242 =48 (g/mOI) > Mkhi'sauphc'zmi’ng: 30.2=60 (g/m()l)
Chon 1 mol SO, ban dau; goix la s6 mol O, ban dau
Tacod: 32x+ 64 =(1 +x)48 =>x=1
Phén tram thé tich mdi khi hon hop dau:
%Vso0, = %Vo,=50%

Phuong trinh phan Gng:
280, + 0%t 250,
Ban dau 1 1 (mol)
Phén tng a 0,5a a
Sau phanung 1-a (1-0,5a) a

S mol hén hop sau: ng., = (2-0,5a) (mol)
Bao toan khdi luong co:
(2-0,52).60 =32 + 64 =>a = 0,8 (mol)
Phan tram thé tich ctia mdi khi sau phan tGng:
o 0,8 o, 0,8 o o
% VSO; ~2-0.50.8 100% = —~ 16 .100%=50%
1-0,8
%Vs0, = 1.6
%Vo0,=100 % - 12,5% - 50% = 37,5%
Cau 2: Khi hoa tan hidroxide kim loai M(OH), bang mét lugng vira dit dung dich HxSO4 20% thu duoc dung dich
mudi trung hoa c¢6 néng dd 27,21%. Xac dinh tén kim loai M
Huéng dén giai

Chon s6 mol ctia M(OH), 1a 1 mol. Phuong trinh phan tmg :

M(OH)z + H2S04 — MSO4 + 2H20 (1)
Mol 1 1 1 2

100%=12,5%



98.100
20

Theo PT (1) va gia thiét c6: mad H.50.20% = = 490 (g)

Mwmso, =M + 96 (g)
Theo bao toan khé)l hl'O’l’lg ta cO: Myg Msos = Mmoon)e + Mdd H2S04 = (M + 34) + 490 = (M + 524) gam.

—> C%MSO, = 5:59; 100%=27,21%=> M = 64 (Copper)

Ngoai ra, ta co thé giai bai tap nay bang mét sb cach tu chon luong chét khac : (1) Chon khdi luong ciia dung dich
mudi 12 100 gam; (2) chon khdi lugng cia dung dich H2SO4 bang 100 gam; (3) chon s6 mol ctua H2SO4 bang 1
mol; (4) chon sb mol cia MSO4 bang 1 mol....

Céu 3: Hoa tan a gam mot oxide kim loai ho4 tri IT (khong d6i) bang mét lugng vira du dung dich H,SO4 4,9% ngudi
ta thu duoc mot dung dich mudi c6 ndng d6 5,88%. Xac dinh tén kim loai hoa trj II

Huwéng din giai

Gia st c6 1 mol MO phéan tng (M + 16gam)

Phuong trinh phan tng
MO + H,SO, MSO, + H,O
mol) 1 1 1 1
" _98Xx100 Ll
. . dd H,SO _, —
Khoi luvong dung dich axit can dung: 20 4,9

ap dung dinh luat bao toan khdi lugng ta co
Madmso, — M + 16 + 2000 = M + 2016 (gam)
M+96 . )
C %(MSO4) = 2+2016 6100 ¢ 5,88%
= M < 24 (M 1a Magie)
Ciu 4: Hon hop khi gdm oxygen va ozone c6 ti khéi so voi hidro 13 18. Xac dinh phan trim theo thé tich cua ting khi
trong hdn hop dau
(Trich dé thi chon hoc sinh giéi l6p 9 tinh Dién Bién, nam hoc 2005 — 2006)
Huwéng din giai
Gia sir ¢6 1 mol hon hop khi
Goi s6 mol cua oxi la x => S& mol cua ozon 13 1-x
Theo gia thiét ta co
_ 32x+48(1—x)

=18%X2=36
x+(1—x)
=x=0,75
Véy %V02:75% %V03 =100—75=25%

Cau 5: Trong qua trinh tong hop ammonia, ap suét trong binh giam di 10% so v&i 4p suat luc dau. Biét nhiét d6 cia
phan tng gitr khong doi trudc va sau phan tmg. Hiy x4c dinh phan trim theo thé tich ctia hdn hop khi thu dugc sau
phan tmg. Néu trong hdn hop dau lugng nitrogen va hydrogen dugc 1y ding theo hé sé ti luong.

Huéng din giai

Gia st luc dau ta 1y 1 mol N, va 3 mol H,

n, _ p
Trong mdt binh kin c¢6 nhiét d¢ khong ddi thi ap sudt ti 1& thuan vé6i sé mol hon hop khi = " P>
Vay ap suat giam di 10% thi s6 mol ctia hdn hop khi ciing giam 10%
4 Xﬂ =3,6mol
=> n hon hop khi sau phan tmg = 00

Gid str c6 x mol N, phan tng
Phuong trinh hod hoc: N, + 3H, «— 2NH;

S6 mol ban dau 1 3 0

S6 mol phan tmg X 3x 2x

Sau phéan tng 1-x 3-3x 2x



=> hon hop khi sau phan tng = (1-x) + (3-3x) + 2x =3 - 2x =3,6 =>x = 0,2

v, = %2100 = 22.22%
-3X
owr, = 2222925000 =66,67%
gy = 22225100 = 1111%

=> 5
Cau 6: Cho cung mot lugng khi Chlorine lan luot tac dung hoan toan véi kim loai R (hoa tri I) va kim loai X (hoa tri
IT) thi khéi luong kim loai R da phan tmg gip 3,375 lan khéi lwong cta kim loai X . Khéi lwong mudi cloride ctia R
thu duoc gép 2,126 1an khéi luong mudi cloride cta X di tao thanh. Xac dinh tén hai kim loai

Huéng din giai
Gia st c6 1 mol Chlorine tham gia phan ung

Phuong trinh phan ung:
) Cl + 2R - 2RCI
So6 mol 1 2 2
) Cl, + X - XChL
So6 mol 1 1 1
2 XM
M _ R = 3375 => 2M, = 3,375M,
. .z, m My
Theo gia thiét (D)
2 XM 1
Mu 2XMp 7L o6 => 2M - 2,126M, =79.946
M yqy, M, +71
(2)
Tur (1) va (2) ta c6 { X laCu (Mx = 64)
R1a Ag (Mg = 108)

Cau 7: Hoa tan x gam kim loai M trong y gam dung dich HCI1 7,3% (luong axid vira du) thu dugc dung dich A cé
ndng do 11,96%. Xac dinh tén kim loai M
Huéng dén giai
Gia sir s6 mol cua kim loai M (c6 hoa tri n) da phan tng 1a 1 mol

PTPU’ 2M  + 2nHCI — 2MCl, + nH»
So rpol 1 n 1 0,5n
Khéi lugng (gam) M 36,5n M + 35,5n n
Theo gia thiét ta co
o = 36,5;1 ;<100 —500n

ap dung dinh luét bao toan khdi lugng ta co:

My e, = My ¥ My pg = My
= M + 500n - n = M + 499
M +355n
=> C% = ———= X100 =11,96
ouct,) M + 4997
== M = 275n

Néu n=1 —— M = 27,5 (loai)
Néu n=2 —— M = 55 (nhin)
Néu n=3 —— M = 72,5 (loai)
Vay M la manganese (Mn) o ) )
Céu 8: Hoa tan a gam mot oxide cua kim loai sat bang dung dich H,SO, ddc, nong thay thoat ra khi SO, duy nhat.
Trong thi nghiém khéc, sau khi khir hoan toan a gam oxide cua kim loai sat d6 bang CO & nhiét do cao roi hoa tan



luong sat duoc tao thanh b?lng H,SO, dac nong thi thu dugc lugng khi SO, nhiéu gép 91an lugng khi SO, ¢ thi nghi¢m
trén, Xac dinh cong thurc oxide cua kim loai sat do.
Hwéng din giai
Goi cong thirc cta oxide sét 1 Fe,Oy
Gia st ¢6 1 mol oxide sit tham gia phan tng

Phuong trinh phan ing
2Fe O, + (6x-2y)H.SOs — 7 xFey(SO04); + (3x-2y)SO, + (6x —2y)H,O (1)
Fe,0, + yCO ! xFe + yCO, )
2 Fe + 6H,SO, —— Fez(SO4)3 + 35S0, + 6 H0 (3)
3x-2y
Rso,pr1y = (mol)
Theo phuong trinh (1)
3 _ 3x _ 3x
Bso,pr3y = E ng, = 7”Fexoy = 7(’"0[)
Theo phuong trinh (2) va (3)
. n = 9n

Theo gid thiét 0y

9 (Bx-2y) _ 3x x 3

- = — = _ = —

. 2 2 y 4

Vay cong thirc cua oxit sit 1a Fe;O,
Ciu 9: Cho hdn hop gdm Nal va NaBr hoa tan hoan toan vao nuéc duge dung dich A. Cho vao dung dich A mot
lvong Bromine vira da thu duoc mudi X c6 khéi luong nho hon khdi luong cua mudi ban daulaa gam. Hoa tan X vao
nuée thu duge dung dich B. Xuc khi Chlorine vao dung dich B thu dugc mudi Y ¢6 khdi lugng nhé hon khéi luong
ciia mudi X 13 2a gam.

Xéac dinh phan trim theo khoi lugng cac chat trong hdn hop mubi ban dau (coi chlorine, bromine, iodine khong tac
dung véi H,O)

Huwéng din giai

Gia str trong 1 mol hon hop c6 x mol Nal va (1 — x) mol NaBr

Cho dd A tac dung v6i Brom
2Nal + Br, —7 2NaBr + L (1)
X mol x mol

mudi X chi ¢6 NaBr voi sdé mol lax + (1 —x) =1 mol
=> myes: = 103.1=103 gam
=> mhh dau = 103 + a (gam)

Cho dung dich B tac dung vdi clo

2NaBr + Cl, —— 2NaCl + Bn (2)
1 mol 1 mol
=> mna = 58,5.1 = 58,5 gam
Theo gia thiét: mNaBr = mNaCl + 2a
=> 103 = 58,5 + 2a => a = 22,25
Vay mhh dau = 103 + 22,25 = 125,25 gam
Mamhh ddu = mNal + mNaBr =150x + 103(1 —x) = 125,25
= x =0,4734
_0,4734 X150

125,26
Yom,,, = 100- 56,69 = 43,31%
Céu 10: Hoa tan hoan toan mdt oxide kim loai M (hoa tri khong d6i) vao luong vira di dung dich H,SO4 10% tao
dung dich X chtra mot muoi c6 nong do 11,243%
a) Xac dinh oxide kim loai trén ‘ )
b) Viét phuong trinh phan rng trong cac truong hop sau (kéem di€u kién phan tng, néu co)

X100 = 56,69%

0
A)mNaI



+ Piéu ché kim loai twong tng tir oxide trén
+ Hoa tan oxide trén trong dung dich NaOH du.
+ Cho dung dich X tac dung v61 dung dich Na,COs.
(Trich dé thi chon hoc sinh gisi lp 9 tinh Thdi Binh, nim hoc 2010 — 2011)
Hwéng din giai
a) Dat cong thirc oxide 1a MOy
Gia st ¢6 1 mol MOy phan tng: (c6 thé chon 1 mol HSO,)

1\/[20X + XHzSO4 - Mz(SO4)x + XHzO

Mol 1 X 1 X

Gam (2M+16x) 98x (2M+96x) 18x

Béo toan khoi lugng ta co:

mdd (sau phan ung) = 2M + 16x + 98x. % = (2M + 996x) (gam)
Theo d& bai c6: ot 20X _1L243 ¢ 11543 o M- ox

2 M+996 x 100
Vay chi c6 x=3, M = 27 la thod man (Al). Cong thtrc oxide: AlLOs
b) Cac Phuong trinh hoa hoc:
2A1,0, dpne, criolit 4o+ 30,

Al,O; + 2NaOH - 2NaAlO, + H,O
Al(SO4); + 3Na,COs + 3H,O0 — 2AI(OH); | + 3Na,SO4 + 3COs1
Dang 2: Pai lugng tu chon quy vé 100
Cach nhan dién dang bai:
Théng thudong véi dang bai tap nay trong dé bai khéng xuat hién moét gia tri cé dinh nao vé khoi
lugng hay thé tich ma chi cé cac gia tri vé % céc chat
Vidu 1: Cho dung dich NaOH 20% tac dung vira du véi dung dich FeCl, 10%. Pun néng trong khong khi cho céac
phan mg xay ra hoan toan. Tinh ndng d6 phan trim mubi tao thanh trong dung dich sau phan tng, coi nuéc bay
hoi khong dang ké.
Hwéng din giai
Gia st c6 100 gam dung dich NaOH tham gia phan ing

NaOH 100x40
Phuong trinh phan tng:
FeCl, + 2NaOH Fe(OH), + 2NaC(l
Mol 0,25 0,5 0,25 0,5
4Fe(OH), + 0, + 2H,0 4Fe(OH);
Mol 0,25 0,0625 0,25

Theo gia thiét ta co

. 0,25%x127x100 .
Maa, reciaéa=""73 {4315(gam) (MFeCl, =127 ->mdd = 317,5 gam)
a

=(0,25%107=(26,75( gam ) ;&

. , m
S6 gam kéttia | el OH)y

ap dung dinh luat bao toan khdi luong ta co
M ga Nact = MadFect, ¥ ¢ Magnaon + ¢ Mo, = C M, gpy), €06

mdd NaCl= 317,5 + 100+ 32.0,0625 - 26,75 =392,25 gam
Khéi lwong mudi trong dung dich sau phan tng:
mNaCl =0,5.58,5 = 29,25 gam
C%(NaCl)= 29,25 x100=7,5%
390,25
Vi du 2: Hon hop gdm CaCO; lan ALOs va Fe,Os trong d6 ALOs chiém 10,2%. Fe,Os chiém 9,8% nung hon hop
nay ¢ nhiét do cao thu dugc chit ran c6 luong bang 67% lugng hdn hgp ban dau. Tinh phan trim mdi chat trong
hdn hop chét ran thu dugc.




Hudng qgn giai . )
Gid str hon hop ban dau c6 khoi luong 100 gam
Vay m Al,O; = 10,2 gam
m Fe;O0; =9,8 gam
m CaCOs =100 — 10,2 - 9,8 = 80 gam
m (chat ran sau phan ung) = 67 gam
khi nung hdn hop rin chi c6 CaCOjs bi nhiét phan:
CaCO;!"  CaO +CO;
Ta c6 khdi lwong chét ran giam chinh 1a khdi lwong cua khi CO,
=>mCO,=100-67 =33 gam
nCO, = 3—i—O,75(mol)
Theo PTHH nCO, = nCaCO; = 0,75 (mol)
mCaCO; (du) = 80 —(100.0,75) = 5 (gam)
Vay chét ran sau phan Gng gdm ( CaCOs du, Fe,0s, ALOs, CaO)

% ALOs = 222 100%=15,22%
%F6203= 9678 %= 14 63 %
% CaCO; du =% 100%="7,46%

%Ca0 = 100% - 15,22% - 14,63% - 7,46 % = 62,69%
- Bai tap giai chi tiét
Cau 1: Nung mot mau da voi X ¢6 1an tap chét1a MgCOs, Fe,0;, va ALOs; dén khéi lugng khong ddi duogc chét rdn A
¢6 khéi lugng bang 59,3% khdi lwong ciia X. Cho toan bd A vao H,O (lay du), khudy k¥ thay phan khong tan B ¢
khéi lwgng bang 13,49% khéi luong cua A. Nung nong B trong dong khong khi CO du dén khi phan tg xay ra hoan
toan duoc lwong chat rin D c6 khdi lwong bang 85% khdi lugng cua B.

Tinh phan trim khdi luong ctia CaCO; trong X.

Hwéng din giai
Gia sir ta nung 100 gam hon hgp X
Goi X, v, z, t 1an luot 14 s mol ciia CaCO;3, MgCOs3, Fe,0s, ALO:s.
Phuong trinh phan tng:
CaCO; €< CaO + CO, (1)

© MgCO; £ MgO + CO. (2)
Chat A ¢b CaO, MgO, F6203, A1203 tac dlll’lg véi Hzo du

CaO + H,O Ca(OH), (3)
, C‘a(OH)z + A1203 Ca(AlOz)z + HZO (3)
Chat B gom c6 MgO, Fe,Os
m —w—“;( am)(',
B 100 9
Fe,0; + 3CO < 2Fe + 3CO,
85><8 ~6.8 (gam)

r ’ D
Chét réin D ¢6 MgO va Fe: 100
Vay ta c¢6 hé phuong trinh sau:



m,=100x+84 y+160z+102t=100 x=0,825

m,=56x+40y+160z+102t=59,3 y=0,1
mp= 40y+160z =8 2=0,025
mp= 40y+2X56z =6,8 . \t=0,05
Khéi lwong ctia CaCOs trong X 14
82,5
0 =24 — 0
Mgy, =0,852X100=82,5 __ #Meoco, =7qy~ X 100=82,5%

Céu 2: Cho x gam dung dich H,SO, ndng do y% tac dung hét v6i mot luong du h(f)n hop khéi lugng Na, Mg. Luong
H, (khi duy nhat) thu dugc bang 0,05x gam. Vi€t phuong trinh phan rng va tinh néng d phan tram ctia dung dich H
2S0Os.
(D& thi HSG 16p 9 - Ha Tay - ndm hoc 2003-2004)
) . Huéng dan giai
Gia su khoi lugng dung dich H,SO,4 ban dau x = 100 gam

n,, = 0,05Xx100 =2,5(mol)

=> 2 2
Phuong trinh phan tng

HzSO4 + 2Na Nast4 + Hz (1)

HzSO4 + Mg MgSO4+ Hz (2)
Do Na va Mg con du nén c6 phan ung

2Na + 2H20 2NaOH + Hz (3)

2NaOH +  MgSO, Na,SO, + Mg(OH), 4)
Theo phuong trinh (1) va (2) => Ny (pe140)= nHZSOA:% (mol )

a
1 1_,100— 100—
Ny (pe3) =5 M0 =5 X S = Y (mol )

Theo phuong trinh (3) => 2 2 2 18 36

Vay tong s6 mol H, thu duge & cac phwong trinh trén 1a:

sn, =2 +107Y 5 5,
> 98 36 = y = 1581

_. C%(H,S0,)=15,81%
Ciu 3: Cho m gam hdn hop Na va Fe tic dung hét voi axit HCL. Dung dich thu duogc cho tac dung véi Ba(OH), du
r0i loc 14y két tna tach ra, nung trong khong khi dén luong khong ddi thu duoc chat rin nang m gam. Tinh %
luong mdi kim loai ban dau.
Huwéng din giai

Giai:

- PTHH xay ra khi cho m gam hdn hop Na va Fe tac dung véi HCI:
2Na+2HCI = 2NaCl + H, 1)
Fe +2HCl = FeCl2 + H, 2)

- PTHH x4y ra khi cho dung dich thu dugc tac dung véi Ba(OH), dur:

FeCl, + Ba(OH), ~ Fe(OH),t +BaCl,  (3)
- PTHH xay ra khi nung két tia trong khong khi:

4Fe(OH), + 0, — — 2Fe,0,+4H,0  (4)
- Goi m = mFe + mNa = 100 gam

100
= m,, =100gam= n__, =160 =0,625mal
- Theo PTHH (4): Necion, =2Ne. o, =2.0,625 =1,25mol
- Theo PTHH (3): Nec, =Necion, =1, 25Ol
nFe :nFa:|: :lr25md = mFe :1,2556 :?Dgam

- Theo PTHH (2):



- Vay: %Fe =170%

% Na = 30%.
Ciu 4: Hon hop gdm NaCl, KCI (hén hgp A) tan trong nude thanh dung dich. Thém AgNO; du vao dung dich nay
thiy tach ra mot lugng két tiia bang 229.6% so voi A. Tim % mdi chit trong A.

Hwéng din giai

- PTHH xay ra: NaCl + AgNO; — AgCl+NaNO; (1)

KCl+ AgNO; 7 AgCl+KNO; (2)
- Goi mA = 100g =My, =229,6 gam

- Goi nNaCl =x S6 mol AgCl sinh ra & phan tng (1) 1a: x
S6 mol AgCl sinh ra & phan tGng (2) 1a: 1,6 - x

= N, =16- x
- Ta co: MNaCl.nNaCl + MKCI1.nKCl1 = 100

58,5x + 74,5(1,6 — x) = 100
- Giai PT: x=1,2.
- Vay: nNaCl = 1,2 mol = Ma =1.2.38,5=70,2gam

%NaCl =70,2%

= | %KCl =100%- 70,2% =29,8%
Cau 5: Hon hop chtra Fe, FeO, Fe,0s. Néu hoa tan a gam hdn hop bang HCI du thi lwong H, thoat ra bang 1% luong
hdn hop dem thi nghiém. Néu khtr a gam hdn hop bang H, néng, du thi thu duoc 1 lwong nude bang 21,15% luong
hén hop dem thi nghiém. Xac dinh % mdi chit trong hdn hop.

Huwéng din giai
- PTHH xay ra khi hoa a vao HCI du:

- T
Fe+2HCl  FeCl,+ H, (1)
H
FeO +2HCl  FeCl, + H,O )

H
Fe,O; + 6HCI 2FeCl; + 3H,0 3)
- PTHH xay ra khi khtr a bang H:

_)
FeO+H, Fe+H,0 4)
H
FeZO3 + 3H2 2Fe + 3H20 (5)

- Gigi a = Mg+ Mo+ Mg, o =100 gam

mHZ:1gam=>nH2=%:0,5mol

—3
mHZO:21,15gam=>nHEO:211’815:1,175,"01
- Theo PTHH (1): ng,=ny, =0,5mol=mg,=0,5.56=28 gam

= Mpo+Mp, o =100—28=72gam
- GiQi Np,o=X = Ny o sinh ra & phan ung (4) la: x

=Ny o sinh ra & phan tng (5) 1a: 1,175 - x

- Theo PTHH (5): nFQZOSZ%(l,NS—x)

-Taco PT: 72x+ % (1,175 -x).160 =72



-Gt PT:  x=0,497
=M, 0, =0,497.72=35,8 gam

%Fe=28%
- Vay: %FeO=35,8%
%F e,0,=36,2%

Ciu 6: Nhiét phan hoan toan 20 g hén hop MgCOs, CaCO; , BaCO; thu dugc khi B. Cho khi B hap thu hét vao
nude voi trong thu dugc 10 gam két tia va dung dich C. Pun nong dung dich C t&i phan g hoan toan thy tao
thanh thém 6 gam két tiia. Hoi % khéi lugng cia MgCO; nam trong khoang niao?

Huéng din giai

Céc PTHH:
fD
MgCO; — ~ 7 MgO +CO, (1)
rD
CaCO; ~ ' CaO+CO; )
BaCO; — — BaO +CO, 3)
_®
CO,(k) + Ca(OH)x(dd) CaCOx(r) + H:0(l) (4)
(B)
2C04(k) + Ca(OH)y(dd) Ca(HCOs)(dd)  (5)
(B) ©)
Ca(HCO:2  — — CaCOxr) +COxK) +HO() (6)
©

Theo phuong trinh phan tng (4) va (6) ta co:

nCaCO3 = 0,1 + 0,06 =0,16 (mol) => nu CO,= 0,1 +0,06x2 =0,22 (mol)

theo phuong trinh phan ing (1), (2), (3), (4 ), (5) ta co:

Tong s6 mol mubi: nmubi =n CO,= 0,22 (mol)

Goi x, y, z 1an luot 13 s6 mol cuia mudi: MgCOs;, CaCOs, BaCO; o trong 100 gam hdn hop va tong s6 mol cua

cacmudiséla:x+y+z =1,1 mol

Vi ban dau 14 20 gam hén hop ta quy vé& 100 gam hdn hop nén nmudi = 1,1 (mol)
Ta co: 84x + 100y + 197z =100 => 100y + 197z =100 — 84x

Va x+ y+ z=11= y+z =11-x

100y +197z _100- §54x

> 100 < y+z L1-x _ o7

=> 52,5 < 84x < 86,75
Vay % luong MgCO; ndm trong khoang tir 52,6% dén 86,75 %
Ciu 7: Mot loai da chira MgCOs, CaCOs va ALOs. Luong AlLOs bang 1/8 tong khdi lugng hai mudi cacbonat. Nung
da & nhiét do cao t6i phan huy hoan toan hai mudi cacbonat thu dugc chat rin A c6 khéi lugng bang 60% khéi luong
da trude khi nung.

a) Tinh % khéi lugng mdi chat trong da trude khi nung.

b) Mubn hoa tan hoan toan 2g chit ran A can t6i thiéu bao nhiéu ml dung dich HC1 0,5M ?

Hudéng dan giai
a) Cac phan tng phan hity mudi cacbonat

MgCO; — — MgO + CO, (1)
CaCO; — — CaO +CO, (2)

ALO; ~—— Khong doi 3) ‘
goia, b, ¢ 1an lugt 1a s6 gam ctia MgCO;, CaCOs, AlLO; trong 100g da (a, b, ¢ cling chinh 1a thanh phan %) ta c6 hé
sau:



a +b+c =100
_atb
“" 73
a.40 b.56
ga 100 ¢~
Giai hé ta duoc: a=10,6;b=78,3;¢c= 11,1 (vira la s gam timg chét vira 13 ti 18 %)
a) Cac phan ung voi HC1 (3 PTHH)
Téng s6 mol HC1 =2.nMgO + 2.nCaO + 6.nALO; = 0,2226 mol
70’252,246'2 =0,0824 mol
Goi V 1a s6 lit HCI t6i thiéu can dung
V.0,5=0,0824 =>V =0,1648 lit = 164,8 ml

Vay dé hoa tan 2g A can

Cau 8: Khi hoa tan hoan toan mot lugng hdn hop gdm Fe va FeO bang dung dich H,SO, loang vira d thu duoc dung
. . . 48 ., .
dich X trong d6 s6 nguyén tor Hydrogen bang 75 lan s6 nguyén tor Oxygen. Viét cac phuong trinh hoa hoc xay ra va

tinh ndng d6 phan trim chat tan c6 trong dung dich X.
(Trich dé thi chon hoc sinh giéi lop 9 TP Ha Néi, niam hoc 2011 — 2012)
Huéng dén giai
Gia str ¢6 100 gam dung dich X
Goi sb mol cia FeSO, va H,O trong X lan luot 12 x, y (mol)
A aa: .2y _48_. v —
Theo dé bai ta co: Ixry 25 =(96x—y=0(1)
Mat khac: 152 x + 18y =100 (2)
Giai hé phuong trinh (1), (2) ta c6 x =0,053 ; y = 5,106 mol
Khéi luong dung dich X : 0,053.152 + 5,106.18 = 99,964 (gam)
0,053.152 .100%~8,1%
99,964
Cau 9: Cho bot sét tac dung hoan toan véi luong du dung dich H,SO, dac, néng do 78,4% thu dugc dung dich A
trong d6 ndng d6 % ctia Fe,(SO,)s va ctia H,SO, du bang nhau va giai phong khi SO,. Tinh ndng d6 % cta
Fez(SO4)3 va HzSO4 du

=> C% FeSO; =

(Trich dé thi chon hoc sinh giéi l6p 9 TP Ho Chi Minh, niam hoc 2011 — 2012)
Huéng dén giai
Gia st ¢6 100 gam dung dich H,SO, dic, ndong d6 78,4% => m H,SO4 (un ainy = 78,4 gam
Goi x 1a s6 mol Fex(SO); trong dung dich
Phuong trinh phan tng:
2Fe + 6H,.SO, - Fe»(SO4); + 6H,O + 38O, 1
2x mol 6x mol x mol 3x mol
Vi khéi lugng mudi bang khi lugng axid du nén
78,4 — 6x.98 = 400x => x = 0,079 (mol)
Khdi lwong dung dich sau phan tmg:
mdd = 2.0,079.56 + 100 — 3.0,079.64 = 93,68 gam
> Y 1500, ~CUFe(S05); = g oob 100%=34%
Cau 10: Khi hoa tan mot luong oxide kim loai hoa tri I vao mdt lugng vira di dung dich H,SO4 4,9%. Nguoi ta
thu dugc mét dung dich mubi cd néng do 5,87% Xéac dinh cong thic cua oxide trén.
(Trich dé thi chon hoc sinh giéi l6p 9 Séc Tring, nim hoc 2010 — 2011)
Huéng dén giai
Gia str ¢6 100 gam dung dich H,SO, ¢6 ndng dd 4,9% => m H2SO4 tan ainy = 4,9 gam
n HzSO4 (ban dAu) = % = 0,05 mol
Goi cong thuce cua oxide 1a RO
Phuong trinh phan tng:
RO + H,SOs - RSOs+ H:0
0,05 mol 0,05 mol 0,05mol



Khéi lwong mudi: mRSO, = 0,05 .(R + 96)

Khéi lugng dung dich sau phan tmg: mdd = 0,05.(R + 16) + 100
0,05.(R+96 .

0.05. (R(-I- 16)+1)00 100%=105,87% =>R =24 (Mg)

Dang 3: Chon lwong chét bing ding t¥ 18 mol hoic ty 1¢ thé tich (ddi véi cac chit khi va hoi)

- Vi du minh hoa:

VD1: Khi hoa tan hoan toan mét lugng hdn hop gdm Fe va FeO bang dung dich H,SO, loang vira du thu duoc dung

Viy ta co:

. 14 N 48 2 /4 e
dich X trong d6 s6 nguyén tor Hydrogen bang 75 lan s6 nguyén tor Oxygen. Viét cac phuong trinh hoa hoc xay ra va

tinh ndng d6 phan trim chat tan c6 trong dung dich X.
Huwéng din giai

Gia str hdn hgp X c6 48 mol H va 25 mol O
Goi x, y lan luot 13 s6 mol FeSO, va H,O trong X
| 4x+y=25(1)
Ta co: 2y=48(2)
=>x=0,25;y =24 (mol)
Khéi lwong dung dich X: 0,25.152 + 24.18 = 470 gam
0,25.152 .100%=8,1%

470
VD2: D6t chay hoan toan mot hop chét hitu co B gdm 3 nguyén t6 C, H, O bang mot luong khi oxygen vira di thu

=> C%FeSO, =

45 8 . . ,
dugc mH,O = 77 mB ; VCO, = 9 V O,. Tim cong thirc phan tir don gian nhat cua hop chat B.

Huwéng din giai
Gid st mB =77 gam => mH,0 =45 gam

Goi a 14 s6 mol CO, => n0, zga: 1,125a

CH,0, + (x%—%) 0, -» xCO, + % H,0

Theo bao toan khdi lugng cé:
77+ 32.1,125a=44a + 45 =>a =4 (mol)
nH = 2nH,0 = %.2:5(m01)
bao toan mol O =>nOE,=4.2 +2,5.1 - 1,125.4.2 = 1,5 (mol)
= x:y:z=nC:nH:nO =4:5:1,5=8:10:3
Vay cong thue don gian ctia B 1a CshyOs.
- Bai tap giai chi tiét
Cau 1: Hon hop khi X gdm N, va H, c6 ti khdi so v6i He bang 1,8. Pun néng X mét thoi gian trong binh kin (co
bot Fe 1am xtic tac), thu dwoc hdn hop khi Y ¢6 ti khdi so voi He bang 2. Hiéu suat cia phan tng tong hop NH; 1a
A. 50%. B. 36%. C. 40%. D. 25%.
(Dé thi tuyén sinh Pai hoc khdi A nim 2010)
Huéng dén giai

Theo gia thiét: <MX =1,84=172g/mol
My=24= 8 g/ mol

Str dung so dd dudng chéo cho khéi lwong mol trung binh ctia hdn hop X, ta co:

N,: 28 72-2=152
2 \ /

7,2
H: 2 — T—28-72=208

My, 5,2 1
ng, 20,8 4
Suy ra hiéu sudt phéan tng tinh theo N vi H, du (vi h¢ s6 can bé“lng trén phuong trinh 1a n, : n, = 3:1)




Chon s6 mol ctia H,, N, trong X 1an luot 1a 4 mol va 1 mol va goi s6 mol N, phan trng 1a x mol.
N, +3H, — 2NH;

Ban déau: 1 4 0
Phan Ung: X  3x 2x
Sau phan tng  1-x  4-3x 2x

Ta co ny =5-2x
Trong phan tng hoa hoc khoi lugng dugc bao toan nén c6 my = my, <=> ny.Mx = n,.My

<=>5.72=(5-2x).8 =>x=025

n
H= N phning) — 0 125 100%=25%

N, dau)
Céu 2: Hon hop X gém Fe;0, va Al ¢6 ti 18 mol twong tmg 1: 3. Thyc hién phan tng nhiét nhom X (khong c6 khong
khi) dén khi phan (mg xay ra hoan toan thu dugc hdn hop gém
A. A1203 va Fe. B. Al, Feva A1203.
C. Al, Fe, FC304 va A1203. D. A1203, Fe va FC3O4.
Hwéng din giai

So dd phan tng:
Fe;0, +Al t° ALO; +Fe

-

Can ¢ vao ti 18 mol caa Fe;0, va Al ta chon s& mol cua Fe;O, va Al 1an luot 13 1 mol va 3 mol.
Ap dung bao toan electron, ta cé: 8nFe;O, =8 mol < 3nAl =9 mol vi vay Al du
Vay thanh phan cac chat sau phan (ng la: B. Al, Fe va Al,O;.
Cau 3: Liy m gam hdn hgp X gom Na, Al chia 1am 2 phan bang nhau:
+ Phan 1: cho vao nudc du dén khi phan g xay ra hoan toan, thiy thoat ra V, lit khi H, (dktc).
+ Phan 2: cho vao dung dich Ba(OH)z du dén khi phan tng xdy ra hoan toan, thdy thoét ra V, lit khi H, (dktc).
Xéc dinh thanh phan phan trim vé khdi luong cua Al trong hdn hop 1a (biét V,=7,75V))
Huéng dén giai

Dé don gian, gia sir V1 lit khi tmg v6i 1 mol, suy ra V2 lit khi tng v&i 7,75 mol. Theo gia thiét: X tac dung v6i nude
du (1), thu dugc lugng khi it hon so véi khi X tac dung véi dung dich Ba(OH), du (2). Ching t6é ¢ (1) Al du, dung
dich thu dugc chi chira NaAlO.,.
Phin 1:  2Na+2H,0 - 2NaOH + H,

2Al +2NaOH +2H,0 — 2NaAlO, + 3H»
Phén 2: 2Na+2H,0 - 2NaOH +H,

2Al +2NaOH +2H,0 — 2NaAlO, + 3H»

Al + Ba(OH)z 2H,0 - Ba(A102)2 + 3H,
Theo bao toan electron ta co
O phan 1: nNa + 3nAl=2nH,=2 )
O phan 2: nNa + 3nAl =2nH,=7,75.2= 15,5 (II)
Giai h¢ 2 phuong trinh (I), (II) c6: nNa = 0,5 (mol); nAl =5 mol

5.27
%mAl =0 523+5.27
Ciu 4: Mot hdn hop X gdm Na, Al va Fe (ti 16 mol Na va Al twong tng 13 5: 4) tic dung v&i H,O dur thi thu duoc V lit
khi, dung dich Y va chat rin Z. Cho Z tac dung v6i dung dich H,SO4 loang du thi thu dugce 0,25V lit khi (cac khi do &
cung diéu kién). Xac dinh thanh phan % theo khéi luong cua Fe trong hdn hop X

Hudéng dén giai
Dé cho don gién, ta coi V lit khi H, tmg véi 1 mol khi, suy ra 0,25V lit khi tmg véi 0,25 mol khi. Vi ti 1¢ mol

cua Nava Alla nNg :na] = 5:4, nén trong phan trng vo1 H,O, Al tan hét

Phuong trinh héa hoc:
2Na + ZHzo - 2NaOH + H2 (1)
2A1 +2NaOH + 2H20 - 2NaA102 + 3H2 o)
Fe + H,SO4 —» FeSO4 +H, ©)
Trong NaOH sinh ra



+ O phan tng (1,2), chat khir 1a Al va Na, chat oxi hoa 1a H,O, san pham khir ciia H,O 13 H..
+ O phan tng (3), chat khir 1a Fe, chit oxi héa 1a H+ trong H,SO,, san pham khir ctia H+ 1a H,.
Theo gia thiét va ap dung bao toan electron cho phan tmg (1,2) va (3), ta co:

nNg :nAl = 5:4 < 4nNa—5nAl=0

nNa+3nAl=2nH,=2.1=2 < nNa +3nAl =2

Giai hé phuong trinh ta c6 nNa = 0,6 ; nAl=0,5

2nFe = 2nH, < 2nFe = 2.0,25 = 0,5 =>nFe = 0,25 (mol)
0,25.56.100 %

0 — :Z’ 0
mEe = e 56+0,527+0,6.23 o8

Ciu 5: Hoa tan hoan toan a gam mot oxit sat bang H,SO, dic nong (TN1) thiy thoat ra khi SO, duy nhét. Trong thi
nghiém khac (TN2), sau khi khir hoan toan ciing a gam oxit d6 bang CO & nhiét d6 cao rdi hoa tan luong sit tao
thanh bang H,SO, dic nong thi thu dugc lugng khi SO, nhiéu gap 9 lan luong khi SO, & thi nghiém trén. Xéc dinh
Cong thirc ctia oxit sat

Huwéng din gidi
Quy ddj oxit sat thanh Fe va O
Chon s6 mol SO, & TN, 14 1 mol thi s6 mol SO, & TN, 12 9 mol.
Theo bao toan electron Ta c6
0 TN1: 3nFe=2n0O+2nS0O2 < 3nFe=2n0+2.1 &  3nFe=2nO+2

O TN2: 3nFe = 2nSO2 < 3nFe=29 <  3nFe=18
Giai h¢ phuong trinh ta co:

nFe =6 mol

nO =8 mol

=>nFe:n0=6:8=3:4
Vay cong thirc oxit st 1a Fe;O,
Ciu 6: Hon hop gdm Hydrocarbon X va oxygen c6 ti 18 sb mol twong g la 1 : 10. Dot chay hoan toan hon hop trén
thu duoc hdn hop khi Y. Cho Y qua dung dich H,SO, dic, thu dugc hon hop khi Z ¢6 ti khdi dbi véi H, = 19. Xac dinh
Cong thtrc phan tur ciia X
Huwéng din giai
Chon nCxHy = 1 mol; nO2 = 10 mol
Phuong trinh hod hoc

Yy Yy
CH, +(xt4)0, = xCO, + H,0
1 mol (xt4)mol  xmol » mol

x 5 A
Hon hop Z gom x mol CO; ; 10 - (x+4) mol O

44 x+| 10— .32

Y
4

M

2=2.19=38 & A4 x+x+2 =38 & 8x=40-y =>x=4,y= 28 thoa man diéu kién
4

Vay cong thire cua Hydrocarbon X 1a C4Hg
Céu 7: Mot hon hop gom Na, Al, Fe.
- Néu cho hon hop tac dung véi nude du thi thu duge V lit khi.
7

- Néu cho hdn hop tac dung véi NaOH du thi thu dugc 4 V lit khi.

9
- Néu cho hon hop tac dung véi HCI du thi thu duge 7 V lit khi.
Tinh thanh phan phan trim khdi luong ctia mdi kim loai trong hdn hop.

(trich tir dé thi HSG 16p 9 tinh Lam Pong, nim hoc 2004 — 2005)
Hwéng dan giai

Gia st nH, (TN1) = 1 mol =>nH, (TN2) = 1,75 (mol) ; nH, (TN3) = 2,25 (mol)
Vi s6 mol H, (TN1) <s6 mol H, (TN2) nén ¢ TN 1 kim loai Al con du
Goi x, y, z lan luot 1a s6 mol Na, Al, Mg trong hon hop



TNI1: 2Na +2H,O — 2NaOH + H; M

X X 0,5x (mol)
2Al1 +2NaOH + 2H,O = 2NaAlO, +3H, 2)
X X 1,5x (mol)

=>2x=1=>x=0,5 (mol)
TN2: cac phan ing xay ra nhu thi nghiém 1

2 2
Ta Cé: nAl = 5 nH2 (sinh ra do Al) = § (1)75_0’5 055) = 1 (mOI)
TN3: : 2Na+2HCI - 2NaCl +H,

2A1+ 6HClI - 2AICL; +3H;
Fe +2HCl - FeClz + H,
nFe = nH; inhradore) = 2,25 — 1,75 = 0,5 (mol)
mhh =0,5.23 +27 +0,5.56 = 66,5 gam
Phén tram khéi luong mdi kim loai trong hdn hop:

0,25.23 _
vmNa =56 5 +100%=17.29%
27 _

“%mAl= gg g 100%=40,6%

Y%mFe =42,11%

Cau 8: Hon hop X gom CuO, Fe,05 , MgO

- TN1: Hoa tan hoan toan m gam hén hop X trong dung dich HCI du, sau phan ung cb can dung dich thu duoc

65m
32

- TN2: Cho m gam X tac dung véi CO (du) nung néng dén khi phan tg hoan toan, dan san pham khi qua dung dich

25m
24

Tinh % khoi lugng mdi chat trong hdn hop X

gam muoi khan.

nudce voi trong du thu dugce gam két tia trang.

Huéng din giai
Giastm=24 gam =2 Mumuéi (TN1) = 48,75 gam; Mgét twa(TN2) = 25 gam
Goi X, y, z 1an luot 1a s6 mol ctia CuO, Fe,0s, MgO trong 24 gam hdn hop
TNI:
CuO +2HCI - CuCl, + H,O
x mol X
F6203 + 6HCI —» 2FeCl3 + 3H20
y mol 2y
MgO + 2HCI1 - MgCl, + 3H,O
z mol z
TN2: MgO khong bi khir boi1 CO
CuO +CO - Cu +CO,
x mol X
F6203 +3CO = 2Fe +3CO;,
y mol 3y
COz + Ca(OH)z - CaCO3 + HzO
(x+3y) (x+3y)
Theo gia thiét ta co:
80x+160 y+40z=24
135x+325 y+952z=48,75
x+3y=0,25 = x=0,1;y=0,05 ;z=0,2
%mCuO = %mFe,0; = %mMgO ~ 33,33%
Ciu 9: Cho hdn hop X gom alkene va hydrogen c6 ti khéi so v6i heli bang 3,33. Cho X di qua bot niken nung nong
dén khi phan tig xdy ra hoan toan, thu duoc hdn hop Y ¢6 ti khi so vai heli 1a 4. Xéac dinh cong thie phan tir ciia X
Hwéng din gii
Vi My = 4.4 =16 nén H, con du, C,H,, dd phan tng hét.



Ap dung bao toan khéi lugng ta co:

o — . n. MY 44 _1,2
mX =mY =>nXMx=nY.My=> "= T =337

y

Ta chonnX =1,2 mol ;nY =1 mol =>nC,H,, =nH, =nX —nY = 0,2 mol
=> Trong X ¢6 0,2 mol C,H,, va 1 mol H,

_ . +1. )
Tacd Mx= %ZS,SSAZ(Jn:S . alkene 1a CsHj,

Céu 10: Cho hon hop khi A gdm O, va Os; ti khdi hdn hop khi A dbi v6i H, 1a 18. Xéc dinh % theo thé tich ciia cac
chat trong hdn hop khi?
Huwéng din giai
Ta c6 dam,= 18 => M, =18.2=36
Ta co 0O,: 32 48-36 =12

O,: 48— T 36-32=4

Chon nO, =3 mol ;nO;=1mol & cung diéu kién ti 18 thé tich bf?mg ti 18 s6 mol nén
%VO, = %.100%275%
%V0O;=100% - 75% =25%
Phin C: Bai tip tu luyén
Céu 1: Cho m gam hdn hop bot X gdbm Zn va Fe vao mot lugng du dung dich CuSOs. Sau phan tng loc boé phan dung
dich, thu dugc m gam bt ran.
Viét cac phuong trinh hoa hoc xay ra va tinh thanh phan phan trim theo khéi luong ciia Fe trong hdn hop X. Biét cac
phan ing xay ra hoan toan.
(trich tir dé thi vao 16p 10 chuyén Hing Vwong (Gia Lai), nim hoc 2015 — 2016)
Hudéng dén giai
Gid st c6 1 mol Zn va x mol Fe
Zn +CuSOs = ZnSO; +Cu

1 1 mol
Fe +CuSO; —= FeSO4 + Cu
X X mol

Theo dé bai va theo phuong trinh phan tmg co:
65 + 56x = 64~+ 64x =>x=0,125 mol
Khoi lvgng hon hop X: 65 +0,125.56 =72 gam

%mZn = %.100%:90,28%

%mFe = 100% - 90,28% = 9,72%

Céu 2: Cho m gam dung dich H,SO, x% tac dung véi mot lugng hon hop hai kim loai K va Mg lay du. Sau phan
g két thuc lugng khi H, thu dugc co gia tri 0,05m gam. Tinh gid tri x.
(trich tir d@ thi vao 16p 10 chuyén Hing Vwong (Gia Lai), niim hoc 2008 — 2009)
Hwéng din gidi
0,05.100

> 2,5 mol

Gid st m = 100 gam =>mH,SO; =x gam , mH,O =100 —x gam ; nH, =



Ta ¢6: nH,SO4 = — mol

98
100—x
nH,O = 18 mol
x 1 100—x
=, —+—_—: = = o
>98 5 T 2,5 =>x=158%

Céu 3: Hoa tan mot luong mu01 Carbonate cua kim loai hoa tri (II) trong mét luong vira di dung dich H,SO4 20% thu
duge mot dung dich mudi co ndng d6 28,196%. Tim cong thirc hoa hoc ciia mudi Carbonate trén.
(trich tir dé thi HSG 16p 9 (dw bi) tinh Cao Bang, nim hoc 2010 — 2011)
Huéng din giai

Dit cong thirc mudi Carbonate: MCOs
Gia st c6 1 mol MCO; phan tng

MC03 + H,SO, - MSO, + CO, + H,O

1 1 1 1 1 (mol)
(M + 60) 98 M+96) 44 gam

mdd sau phan tng =M + 60 + 98. 12000 -44 =(M +506) gam

Taco M+ 96 =0,28196.(M + 506) =>M = 65 (Zn)
Viy cong thire cia mudi Carbonate: ZnCOs
Cau 4: Nhiing thanh kim loai A hoa tri IT vao dung dich CuSO.. Sau mét thoi gian 1dy thanh kim loai ra thiy khoi
luong giam 0,05%. Mit khac ciing 1iy thanh kim loai nhu trén nhing vao dung dich Pb(NOs), thi thdy khéi luong
thanh kim loai tang 7,1 %.
Xéc dinh tén kim loai A. Biét rang s6 mol CuSO, va Pb(NOs), tham gia & 2 truong hop bang nhau
(trich tir @ thi HSG 16p 9 tinh Tra Vinh, nim hoc 2010 — 2011)
Huéng din giai
Gia sir s6 mol mdi mudi CuSO, ; Pb(NO:), phan tg 1a 1 mol
Phan Ung cua thanh thu 1:
A +CuSOs; = ASO4 +Cu

1 1 1 mol
Do giam khéi luong kim loai Am1 = (M, — 64)
Phan Ung cua thanh thu 2:

A +Pb(NO;), - A(NO;), +Pb

1 1 1 mol

Do giam khdi luong kim loai Am?2 = (207 - M)
o o 207-M, 7.1 — 140
Theo d¢ bai ta co: M,—64 0,05 => Ma = 65 (Zn)
Cau 5: Khi hoa tan mot lugng cia oxide kim loai hoa tri IT vao mdt lugng vira du dung dich acid H,SO4 4,9%, nguoi
ta thu dugc mdt dung dich mubi c6 néng do 5,87%. Xéc dinh cong thire cua oxide trén.
(trich tir dé thi HSG 16p 9 tinh Séc Tring, nim hoc 2010 — 2011)
Hwéng din gii

bat cong thuc cua oxide kim loai 1a MO
Gid str c6 1 mol MO phan ung
MO + H,SO, - MSO, +H,0

1 1 1 1  mol
. M+tle6 98 M+96 18 gam
Khoi luvgng dung dich sau phan tng:
mdd = M+16 + 98. 4110(; = (M +2016)
M+96 _ 5,87

Phuong trinh nong d6 mudi: =0,0587 =>M =24 (Mg)

M+2016 100

Vay cong thuc cua oxide 1a MgO



Céu 6: Hon hop X chira CO, , CO va H, voi phan trim thé tich tvong tmg 13 a, b, ¢ va phan trim khéi luong twong tmg
[] b r [] » . ) p . .
laa, b, c. batx Z% Y= izT % Hay cho biét x, y, z c6 tri s0 16n hon hay nhd hon 1?
(trich tir dé thi vao 16p 10 chuyén hoa tinh Bic Ninh, nim hoc 2013 — 2014)

N - Huwéng dan giai
Gid sur ¢6 1 mol hon hop X =>mhh =M
S0 mol cua CO,, CO va H; lan luot 1a 0,01a; 0,01b; 0,01¢ (mol)

0,01a.44 44 _.a'_44

%%mCos = %.IOOZWGZa :c%:ﬁ:x
Lam tuong tu cho CO, Hxta co
b'_28_ c¢'_2

b_M_y’ c M

Theo tinh chét cua tri s trung binh ta co: 2 <M < 44
=>X=ﬁ>l 'Z:i <1
M ’ M
Cau 7: Cho dung dich NaOH 20% tac dung vtra du véi dung dich FeCl, 10%. DPun nong trong khong khi cho phan
(g xdy ra hoan toan. Tinh C% cua dung dich mudi tao thanh sau phan tmg (coi nudc bay hoi khéng dang ké).
(trich tir dé thi HSG 16p 9 tinh S6c Ha Nam, nim hoc 2010 — 2011)
Huwéng din giai
Gia stir ¢o 1 mol NaCl tao thanh

Phuong trinh phan ung:
2NaOH +FeCl, = Fe(OH), +2NaCl
1 0,5 0,5 1 (mol)

1
2FC(OH)2 + 502 +H,O — 2FG(OH)3

0,5 0,125 025 0,5 (mol)

Theo bao toan khdi lugng ta co:

mdd(sau phén tmg) = 40.%+0,5.127.%+0,125.32—0,5.107:785,5( gam)
58,5

— (o =985 4009=7,45%

> C% NaCl 785.5 0=7, o

Céu 8: Hoa tan hoan toan m gam hdn hop gom Fe va MgCO:; bang dung dich HCI du dwuoc hdn hop khi A gom
H, va CO,. Néu cling m gam hon hop trén tac dung véi dung dich H,SO4 déc, nong, du thi thu duoc hon hop khi B
gdm SO, va CO, , ti khdi hoi ciia B d6i véi A 1a 3,6875.

Viét cac phuong trinh phan mg va tinh % khéi lugng mdi chat trong hdn hop dau.
(trich tir dé thi HSG 16p 9 tinh Gia Lai, nam hoc 2014 — 2015)
Huwéng din giai
Gia st m gam hdn hop c6 1 mol Fe , x mol MgCOs
TNI: Fe +2HCI - FeCl, +H,

1 1 Mol
MgCO; +2HCI - MgCl, + H,O + CO,
X X mol
W = 1.2+444x  2+44x
Taco Ma= = ™ ™ T1+x

TN2: 2Fe  + 6H,SOs — Fex(SO4); + 6H,O + 3S0O,
1 1,5 mol
MgCO; + H,SO, — MgSO, + H,O +CO,



X X mol
1.5.64+44x 96+44x

Taco: Mp= 1,54x  1,5+x
Theo dé bai ta co: M=L3,6875.2+44X
1,5+x 1+x

Giai phuong trinh dugc x = 0,5 (nhan) ; x =-1,4 Loai
Nhu vay hon hop X gdm 1 mol Fe ; 0,5 mol MgCOs
0 — L o/ — (o)
%mFe = 56+0.5.84 .100%=57,14%
%m MgCO; =42,86%
Cau 9: Cho bot sit vao dung dich CuSO, sau mgt thoi gian, loc léy chét ran rtra nhe, séy kho va can lai théy khdi
luong kim loai tang 10% so véi sat ban ddu. Tinh % khdi luong ciia Fe da phan tng.
Huoéng dén giai
Gia sir ¢6 1 mol Fe ban dau (56 gam)
Goi x 12 s6 mol Fe phan g
Fe +CuSO; - FeSO; +Cu
X x mol

10
Ta c6 64x — 56x = ﬁ'% =5,6 =x=0,7 (mol)

Vay %mFe = 017 .100%=70%

(do cing mot chat nén ty 1& % khdi lugng bang ty 18 % mol)

Céu 10: D6t chay hoan toan a gam hdn hop X gom C,H, va CH, bang oxygen du rdi hap thu hét san pham chay vao
(o)

dung dich NaOH du thu dugc 200 gam dung dich c6 ndng d6 mubi 1a 3105 e

. Tinh thanh phan % theo khi lugng céc

chét c6 trong hon hgp X ban dau?
(trich tir de thi HSG l6p 9 TP Ha Néi, nam hoc 2011 —2012)
Huéng din giai
200.53 _ 106 gam={n Na,COs = 1 mol

100

Giastta=15 gam => mNa,CO; =

CH, + 20, = CO; +2H,0

C,Hs+ 30, - 2CO; +2H,0

CO, +2NaOH - Na,COs; + H,O
Bao toan s6 mol carbon va bao toan khéi lugng ta co:

x+2y=1
16x+28 y=15

x=0,5

Ta co: y=0,25

Giai ra duoc :

Phan tram khéi luong mdi chat khi trong hdn hop dau

0,5.16
15

%mCH, = .100% = 53,33%

%m C2H4 = 46,67 %

Céu 11: C6 mot hdn hop M gdbm MgCO; , FeCO; , MgO, FeO trong d6 s6 mol méi mubi Carbonnate bang s6 mol
oxide kim loai twong ing. dem hoa tan hét hdn hop M trong dung dich H,SO, 9,8% vira du thi thu dugc dung dich X.
Tinh ndng d6 phan trim ctia dung dich FeSO, c6 trong dung dich X. Biét trong dung dich X néng d6 phan trim cta
dung dich MgSO, bang 3,76%.



(trich tir dé thi vao 16p 10 chuyén hoa Qudc hoc Hué 2009 — 2010)
Hwéng din gii
Gia str s6 mol cia MgCO; , MgO =1 mol ; s6 mol ciia FeCO; , FeO = x mol
Céc phuong trinh phan ng:
MgO + MgCO3 + 2stO4 — 2MgSO4 + 2H20 + COz

1 1 2 2 1 mol

FeO +FeCO; +2H,SO; — 2FeSO, +2H,O + CO,

X X 2x 2x X mol
2+2x/.98.100

Khéi luvgng dung dich H,S0, =(2000x +2000) gam

9,8

mddX =40+ 84 + 72x + 116x + 2000x + 2000 — 44 — 44x = (2144x + 2080)

, 2.120 3,76
é bai R = 2 = => =
Theo dé bai ta cé: 5144242080 - 100 0,0376 X =2 mol
4,152
A 0 s o o)
Vay C%FeSo0, 144,24+ 2080 .100%=9,55%

Céu 12: Cho mot lugng bot CaCOs tac dung hoan toan voi dung dich HCI 32,85%, sau phan img thu dugc dung dich
X trong d6 nong do HCl con lai 1a 24, 195%. Thém vao X mot lugng bot MgCO; khudy déu cho phan Gmg xay ra hoan
toan thu dugc dung dich Y trong 6 ndng d6 HCI con lai 14 21,11%. Tinh ndng dd % cua cac mubi c6 trong dung dich
Y
(trich tir dé thi HSG 16p 9 tinh Thanh Ho4, nim hoc 2013 — 2014)
Hudéng din giai

2
Gia str ¢6 100 gam dung dich HCl => nHCI = 33 6, 855 =0,9 mol
Goi x 1a s6 mol CaCO;
CaCO3 + 2HC1 — C&Clz + HzO + COz
X 2x X x mol

mgax = 100x + 100 — 44x = (56x + 100) gam
Theo dé bai ta c6 (0,9 — 2x).36,5 = 0,24195.(56x + 100) =>x =0, 1

MgCO3 + 2HC1 — MgCh + HzO + COz

y 2y y y mol

mddY =mX +m MgCO;—mCO, =56.0,1 + 100 + 84y — 44y = (105,6 + 40y) gam
nHCI du: nHCl du = 0,7 — 2y mol
Theo dé bai ta co: (0,7 —2y).36,5 =0,2111.(105,6 + 40y) =>y = 0,04 (mol)
Vay mddY =105,6 +0,04.40 =107,2 gam
Néng d6 % cac mudi trong Y:

0,04.95
0 = =2 100% = 409
C%MgCl, = =7->.100%=3,54%
0,1.111
C%CaClz = 10—7’2.100%:10,35%

Céu 13: Cho a gam dung dich H,SO, lodng ndng d6 x% tac dung hoan toan véi luong du hdn hop 2 kim loai K va Fe,
thay sinh ra 0,04694a (gam) khi H, . Tim x%
Huwéng din giai

4,694
Gia stra =100 gam => mH, = 4,694 (gam) ;n H,= ,(;9 =2,347(mol )

Céc phuong trinh phan ng:

2K + HZSO4 — KzSO4 + Hz

Fe + HzSO4 — FCSO4 + Hz

2K + 2H20 g 2KOH + Hz
Goia, b lan luot 1a s6 mol H,SO, va H,O
Ta co: HzSO4 — Hz 2H20 — Hz

a a b 0,5 mol

=>98a+ 18b =100 (1)



a +0,5b=2347 (2)
Giai phuong trinh (1,2) dugc a = 0,25 ; b=4,194 (mol)
=>mH,SO4 =0,25 .98 =24,5 gam
Vay x =24,5%
Céu 14: Hoa tan hét hdn hop A gdbm Na,CO; va K,COj5 vao nudce thanh dung dich. Thém dung dich BaCl, du vao dung
dich, két thuc phan tmg thu dugc luong két tia bang 149,7% so voi khdi luong ciia A. Tim % mdi chét trong A.
Huwéng din giai
Gia st co 100 gam A => mBaCO; = 149,7 gam
Goix,y 14n luot 1a s6 mol Na,CO; va KoCO,
Na2CO3 + BaC12 — BaCO3 + 2NaC1

X x mol
K2C03 + BaC12 — BaC03 + 2KC1
y y mol

Theo gia thiét ta c6 106x + 138y = 100 (1)
197x + 197y =149,7 (2)
Giai phuong trinh 1,2 tac6 x = 0,152 ; y = 0,608
=>mNa,CO; =0,152.106 = 16 (gam)
%mNa,CO; = 16 % ; %omK,COs = 84%
Céu 15: Hon hop khi A gém a gam SO, va 5a mol khong khi. Nung néng hdn hop A véi V,0s xtc tac thu duoc hdn
hop khi B. biét rang ti khdi hoi ctia A so v6i B bang 0,93. Tinh hiéu suat phan ng ctia SO, véi gia thiét khong khi chi
chira 80% thé tich 1a N, va 20% thé tich 1a O..
Huéng din giai
Gia st A c6 1 mol SO, va 5 mol KK( chira 1 mol O,)
Theo bao toan khdi lugng ta co
HAMA—HBMB—>HB—(HAMA) MB—0931'1A—0936 5581’1’101
Goi h 13 hiéu suat phan tng => s6 mol SO2 phin g = 1h (mol) (h< 1)
280, + O, — 2803
h 0,5h h  (mol)
s6 mol khi giam xudng chinh bang s6 mol O, phéan (g
Taco6: 0,5h=6- 5,58=0,42 =>h=0,84
Hiéu suét phan tmg: H% = 0,84.100% = 84 %
Ciu 16: Hon hop X gém N, va H; ¢6 ti khéi hoi so v6i H, bang 3,6. Nung néng hdn hop X ¢6 xtc tac thich hop thu
dugc mot hdn hop Y ¢6 ti khdi hoi so v6i H, bang 4. Tinh hi¢u suat phan tng tong hop NH.
Huwéng din giai
Ta co Mx=17,2 g/mol ; My =8 g/mol
Gia stir co 1 mol N,.x mol H,
Taco: 28 +2x =(1+x).7,2 =>x=4
Do s6 mol H, gép 4 1an s6 mol N, nén néu phan tng hoan toan thi N, thiéu
Goi h 1a hiéu suat phan ing (h< 1) => 0Ny ppaning) = 1h (mol)

Phuong trinh phan ng:
Nz + 3H2 — 2NH3
h  3h 2h (mol) =>giam An = 2h (mol)

S6 mol khi Y: nY =1 +4 -2h = 5 — 2h mol
Bao toan khdi luong ta c6: mX =mY

=> (5-2h).8=28+42 =>h=0,25

Hiéu suat phan img: H% = 0,25.100% = 25%

x N ‘. 3 x \ .
Cau 17: Hon hop A gom Mg va Fe ¢4 ti 1€ khoi lugng 1a o Hon hgp B gom FeO, Fe,0s, Fe;O4 trong d6 s6 mol FeO

bang Fe,0s. Hoa tan B trong dung dich HCI du sau d6 thém tiép A va cho cho phan tmg xong ta thu duge dung dich C
khong mau va V lit H, (dktc). Cho dung dich C tac dung véi dung dich NaOH du r6i loc lay két tia nung trong khong
khi dén khéi luong khong doi thu dugc chét ran D. Biét rang V lit H, noi trén khir vira dii hoan toan chét ran D khi
nung nong.
a) Viét cac phuong trinh phan tng xay ra.
b) Tron A va B thu dugc hdn hop X. Tinh % khéi lugng Mg va Fe trong X

(trich tir dé thi HSG 16p 9 TP Can Tho, niim hoc 2011 — 2012)



Hwéng din gii
Vi s6 mol FeO = s6 mol Fe,O; nén xem B chi gom Fe;O4
Myg 3 _ Mwg _3:24_7

m, 5  n, 5:56 5

Gia str ¢6 5 mol Fe va 7 mol Mg, goi x 1a s6 mol Fe;0,

Rin D: 7 mol MgO; (1,5x + 2,50 mol Fe,O; => nO (Fe,0s) = (4,5x + 7,5)
S6 mol Hauniy = s6 mol O (bi khtr) = (4,5x + 7,5) mol > s6 mol Fe (A,B)
Nhu vay Mg c6 tham gia tao khi véi HCI

Theo dé bai ta co:

Cac phuong trinh

a) Fe;0, +8HClI — 2FeCl; +FeCl, +4H,O (1)
X 2x X mol
Mg +2FeCls; — MgCl, + 2FeCl, (2)
X 2x mol
Mg + 2HCI — MgCL + H, 3)
(7-x) (7-x)
Fe + 2HCI — FeCl, + H; @)
5 5
NaOH + HCI — NaCl + H,0 (5)
MgCl, +2NaOH — Mg(OH), + 2NaCl (6)
FeCl, +2NaOH — Fe(OH),+ 2NaCl (7)
Mg(OH), {* MgO +H0 (3)
2Fe(OH)2+%Oz ® Fe,0; +2H,0 9)
Fe,0; +3H, {° 2Fe + 3H,O (10)

Tinh theo phuong trinh héa hoc
7—-x+5=45x+17,5 =>x=% (mol)

Theo béo toan khdi luong ta co: mx = 7.24 + 5.56 + 191 232 =637,82 (g)

Phan tram khéi luong Mg, Fe trong X la:

7.24
% = . .100%=26,349
%omMg 637.82 00%=26,34%
5.56
% = . .100% =4 , Y
%%omFe 637.82 00%=43,90%

Cau 18: Hoa tan hon hop X g6m Mg va kim loai M bang mot luong vira du dung dich HCI 20%, sau phan tng thu
dugc mot dung dich Y trong d6 nong d6 % cua MgClz 1a 5,78%. Biét trong hdn hop X ¢6 s6 lugng mol M gép 3 1an sd
mol Mg. Xéc dinh kim loai M va ndng d6 phan trim cua mudi thir hai trong X.

Huwéng din giai

Gid str c6 1 mol Mg va 3 mol M
Mg + 2HCI — MgCL + H,

1 2 1 1  (mol)
2M  +2xHCl — 2MgCl, + xH;
3 3x 3 1,5x (mol)

100

Khéi lugng dung dich HCI: (2 + 3x).36,5.—~— 0 - = (547,5x + 365) gam

Khéi lugng dung dich sau phan tmg:



ma =24 +3M + (547,5x +365) — (2 + 3x) =(3M + 544,5x + 387)
Phuong trinh biéu dién ndng d6 % cua MgCla:

95 _>,78
3M+544,5x+387 100

=M= 419 - 181,5x (1<x< 3)

Chi c6 x =2; M = 56 la thoa man. Vay M la Fe
myay = (3.56 + 544,5.2 + 387) = 1644 gam

3.127
== C%FCCIZ (dung dich Y) = M .100% ~ 23,18%

Cau 19: Nhi¢t phan hoan toan 20 g hon hop MgCOs, CaCOs, BaCOs thu dugc khi B. Cho khi B hép thu hét vao nudc
voi trong thu duoc 10 gam két tua va dung dich C. Pun néng dung dich C t&i phan tng hoan toan thay tao thanh thém
6 gam két tiia. Hoi % khdi lugng ciia MgCO; nam trong khoang néo?

Hwéng din giai

MgCO; —— MgO +CO, (1)

(B)
CaCO; ——  CaO+CO, 2)
(B)
BaCO: —'— BaO +CO, 3)
(B)
CO,+Ca(OH),  CaCO; +H,0 (4)
(B)
2C0, +Ca(OH),  Ca(HCO:),  (5)
(B) ©)

0

t
Ca(HCOs), ~— ~ CaCO; +CO,+H,0 (6)
©)
Theo phuong trinh phan tng (4) va (6) ta co:
Ncaco3 = 0,1 +0,06 =0,16 (mol) => nco2 = 0,1 +0,06 x2 =0,22 (mol)
theo phuong trinh phan timg (1), (2), (3), (4 ), (5) ta co:
Tong s6 mol mudi: N me =nco2 = 0,22 (mol)

Goi x, y, z lan luot 13 s6 mol cua mudi: MgCO;, CaCOs, BaCOs ¢6 trong 100 gam hdn hop va tong sé mol cia cac
mudiséla:x+y+z =1,1 mol



Vi ban dau 14 20 gam hén hop ta quy vé 100 gam hdn hop nén np.s = 1,1 (mol)
Taco: 84x + 100y + 197z =100 => 100y + 197z =100 — 84x
Va x+ y+ z=11= y+tz =11-x

100 y+197z _ 100—84x

= <
<= 100 y+z 1,1—x

< 197

=> 52,5 < 84x < 86,75
Vay % luong MgCO; ndm trong khoang tir 52,6% dén 86,75 %

Cau 20: Hoa tan 11,2g CaO vao nudc ta dugc dd A. Hoa tan 28,1g hdn hgp MgCO; va BaCOs ¢6 thanh phan thay doi
trong d6 chira a% MgCO; bang dd HCI va cho tit ca khi thoat ra hap thy hét vao dd A thi thu dwoc két tia D. Hoi: a co
gié tri bao nhiéu thi lugng két tia D nhiéu nhat va it nhat?

Hudéng dén giai

Cac phan ung xay ra:

—

MgCO; + 2HCl MegCL+Co, T +H,0 (1)

—_—

BaCO; + 2 HCI BaCl,+CO, T +H,0 (2)

Khi suc CO, vao dd A c6 thé xay ra cac phan tng:

—

CO, + Ca(OH), CaCO; Y+ H,0 (3)

—

2 CO, + Ca(OH), Ca(HCO;s), 4)
Dé luong két tia CaCO; thu duogc 14 10n nhét thi chi xay ra phan tng (3).
Khi d6: nCO, =nCa(OH), = 0,2mol.

Theo dé bai khéi lwong MgCOs c6 trong 28,1 g hdn hop la:

mMgCO; = 2,1%10.a =0,281a = nMgCO; = 0’2:41'61
28,1-0,281
nBaCO, = 28:1-0.281a

197
Theo (1) va (2) nCO, = nMgCOs + nBaCOs
Ta c6 phuong trinh:

0,281a + 28,1-0,281a _
84 197

0,2.

Giai ta dugc: 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

28,1

Khi @6 nCO, = 197

=0,143 mol.



Ta co: nCO;, <nCa(OH),.
Theo (3): nCaCO; = nCO, = 0,143 mol.
m CaCO; = 0,143 . 100 = 14,3g.
Khi a = 100% nghia 12 hdn hop chi toan mudi MgCO; khi dé:

28,1
84

nCO2 = = 0,334 > nCa(OH), = 0,2 mol.

Theo (3): nCaCO; = nCa(OH), = 0,2 mol.

Vi CO, du nén CaCO:s tiép tuc phan Gng:

—_—

CaCOs; + CO, + H,O Ca(HCO:s),
Theo (5): nCaCO; =nCO, du=0,334- 0,2 =0,134.
nCaCOs; con lai: 0,2 - 0,134 = 0,066
mCaCO; = 0,066 . 100 = 6,6 < 14,3g.

Vay khi a = 100% thi luong két tua thu dugc bé nhit.

)
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