Tén Giao Vién Soan: Nguyén Tran Thay Tién
Mau soan thir 2 gianh cho céc chuyén dé HSG hodc 6n chuyén hoa

Quy wéc tén file: 12-Nong d6 dung dich, pha ché va chuin do dung dich — Nguyén Tran Thuy Tién —
Daklak

_ Tén Chuyén bé: NONG PQ DUNG DICH, PHA CHE VA CHUAN PQ DUNG DICH
Phan A: Li Thuyet

1. Dung méi, chit tan, dung dich

- Dung moi 1a chit c6 kha ning hoa tan chit khac dé tao ra dung dich.
- Chét tan 13 chét bi hoa tan trong dung méi.
- Dung dich 12 hdn hgp copper nhét ciia dung méi va chat tan.
Vi Puong 1a chit tan, nudc 1a dung méi, hoa tan dudng vao nude ta duoc dung dich nude duong.

2. Dung dich chwa bdo hoa, dung dich bao hoa

O mdt nhiét d6 xac dinh:
- Dung dich chua bao hoa la dung dich ¢6 thé hoa tan thém chat tan.
- Dung dich bio hoa 1a dung dich khong thé hoa tan thém chét tan.

3. Lam thé niao dé qua trinh hoa tan chit rin trong nwéc dién ra nhanh hon

- Khuéy dung dich.
- Bun néng dung dich.
- Nghién nho chit ran.

4. Tinh tan trong nwéc cia mot so acid, base va muoi

- Acid: Hau hét céc acid tan trong nudc (tror H,S105)
- Base: Phan 16n céac base déu khong tan trong nude trir KOH, NaOH, Ba(OH),, va Ca(OH), it tan.
- Muoi:

+ Mubi ciia sodium va potassium déu tan.

+ Mubi nitrate déu tan

+ Phan 16n mudi chloride, mudi sulfate tan duoc (-BaSO,, con CaSO4 PbSO., Ag,SO, it tan)

+ Phan 16n mudi carbonate déu khong tan.

5. D) tan ciia mot chat trong nudc
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Tén Giao Vién Soan: Nguyén Tran Thay Tién
Dinh nghia: D6 tan (S) ctia mot chét trong nudc 14 sd gam chat d6 hoa tan trong 100g nude dé tao

s =" 100

My,

ra dung dich bao hoa & mdt nhiét do xac dinh.

Trong d6: my: 1a khdi lugng chét tan; man 14 khéi lugng dung méi nude.
Do tan ctia mot chét phu thude vao ban chét cua chét tan, dung moi, diéu kién hoa tan.
VD: O 25°C, d6 tan ctia NaCl 1a 36 gam, ky hiéu Sx.ci(20°C) = 36g.
Nhitng yéu té anh hwéng téi dj tan

- D0 tan caa chat ran phu thudc vao nhiét do (Nhiét do tang thi do tan cling tang)

- D0 tan cta chét khi phu thude vao nhiét do va ap suét.(D(f) tan cta chét khi tang khi gidam nhiét do va ap
sudt tang)

6. Tinh thé hidrat h6a

Nudc gin véi tinh thé goi 1a nude két tinh. Nhirng tinh thé chtra nude két tinh goi 1a tinh thé
hydrat hoa.

Vi du: CuSO, khan 12 tinh thé mau tring; tinh thé CuSO,.5H,0 (copper sulfate ngdm nuéc) 1a tinh thé
mau xanh.

Ngodi ra ta con gap nhiéu tinh thé ngdm nudc khac nhu: FeSO,.7H,0; Na,CO;.10H,0;
CaSO4.2H20 .

7. Nong dd phan trim cia dung dich

- Nong do phan traim (C%) cho biét s6 gam chét tan trong 100 gam dung dich.

Com, )
C% =—=100%
m,

- Cong thtrc:
Trong d6: C%: nong d6 phan tram (%)
me: khdi lugng chit tan (g)
maq: khdi lwong dung dich (g) va mag = mm + mq

8. Nong do mol ciia dung dich

- Nong d6 mol (Cy) ctia dung dich cho biét sé mol chat tan c6 trong 1 lit dung dich.

n
C.w =?

- Cong thuc:

Trong do:

Cw: nong d6 mol (mol/1) (hay M)
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Tén Giao Vién Soan: Nguyén Tran Thay Tién

n: s mol chét tan (mol)
V: thé tich dung dich (lit)

9. Moi lién hé gitra nong d6 mol va nong do phan tram

C _C%.104 = C% _C, M

" M 10.d

MGéi lién hé gitra Cy va C%:

Trong do: Cu: ndng d6 mol (mol/l)
C%: ndng d6 phan tram (%)
d: khéi lugng riéng cta dung dich (g/ml)
M: phan tir khi (g)
Vi du minh hoa:

a) Pinh néng d6 phan trim cta dd H,SO4 8M c6 khdi lwong riéng d = 1,44 g/ml.

898 oy as0,

Gialr C%-= _
AL =048

b) Pinh ndng d6 mol ciia dd KNO; 5% c6 khéi lwong riéng d = 1,03 g/ml.

:5><1[}><],[}3

Gialt C,, =>"—

=05IM

10. Mbi lién hé oitra do tan cua mot chit va nf”)ng do ph?m tram

Ctr 100g dm hoa tan dugc Sg chét tan dé tao thanh (100+S)g dung dich bao hoa.
0y 100.C (%)

———. 1 00(%4) P
Cong thirc lién hé: 100 +5 Hoic 100- C(%)

11. Pha ché dung dich theo ndng dé cho trude

11.1. Pha ché mét lwong dung dich theo nong dé phan trim (C%)
Cac budc thuc hién:

- Tinh khéi lugng chét tan cho vao.
- Tinh khéi luong (hay thé tich d = 1g/ml) nudc can cho su pha ché.
11.2. Pha ché mét lwong dung dich theo nong dé mol (Cy)

Cac budc thuc hién:

- Tinh s6 mol chat tan.

- Tinh khéi luong chét tan.

- Xéc dinh thé tich nudc can cho sy pha ché (bang véi thé tich dung dich can pha).
12. Pha loing mét dung dich theo ndong dd cho truéc
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Tén Giao Vién Soan: Nguyén Tran Thay Tién

12.1. Pha loding mot lwong dung dich theo néng dg phén tram (C%) cho truéc
Cac budc thuc hién.

- Tinh khdi luong chit tan c6 trong dung dich sau khi pha lodng.

- Tinh khéi lugng dung dich ban dau dem pha lodng chira luong chét tan trén.
- Tinh khdi lvong nudce can cho vao dung dich ban dau.

12.2. Pha loang mgt lwong dung dich theo nong dg mol (Cy) cho truwde

Cac budc thuc hién.

- Tinh s6 mol chit tan trong dung dich sau khi pha lodng.
- Tinh thé tich dung dich ban dau dem pha lodng chira lugng chat tan trén.
- Tinh thé tich nuéc can cho vao dung dich ban dau.

- Phan li thuyét dugc soan chi ti€t va cd su lién két vdi cac bai tap bén dudi.

Phin B: Bai Tap Dwgc Phan Dang (m?)i dang toi thiéu 10 cau) o
Dang 1: TINH NONG DQ C%, Cvi CUA CAC CHAT TRONG DUNG DICH SAU PHAN UNG

+ Phwong phap

Budc 1 : Tinh s6 mol chat.

Budc 2 : Viét phuong trinh phan tng.

Budc 3 : Pua s6 mol 1én phuong trinh d¢é tinh toan.

Budc 4 : Xac dinh s6 mol hay khdi lwong cic chat tan trong dung dich sau phan ung.

Budc 5 : Néu bai toan yéu cau tinh C% thi can xac dinh khéi lugng dung dich sau phan ung.

FEE e

4+  IMada™ Mpan adu T Meho vao — Micét tia — mkhJ

Vi du 1: Hoa tan 3,1 gam Na,O vao 50 gam nudc. Tinh ndng d6 % cua dung dich thu dugc?

Huwéng din gidi
PT: Na,O + H,O — 2NaOH.

m _31_4 05 mol.

Moo — M 62

Theo PT: nyaon = 2 X ¥40=2 X 0,05 = 0,1 mol = maon=n XM =0,1 X40 =4 gam.

Khéi luong dung dich: mddy.on = mu2o0+ mya20 =50+ 3,1 =53,1 gam.

m, x100% o
: 4X100% _y 1

Nong d6 % cuia dung dich NaOH thu dugc: CY%yaon= Mia = 33l

Vi du 2: Nong d6 phan trim caa dung dich tao thanh khi hoa tan 39 gam potassium vao 362 gam nudc 1a

bao nhiéu?

Huwéng din gidi
ng=39:39=1mol
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Tén Giao Vién Soan: Nguyén Tran Thay Tién
(2K + 2H,0— 2KOH + H, s

— I — |:|'_5 (”If”r)j Erf"'l:.lj‘-:]].l. :mxtm@u:liﬂh

PTHH:

Vi du 3: Cho 8 gam luu huynh trioxit (SOs) tac dung véi nude, thu duge 250 ml dung dich H,SO..
a) Viét phuong trinh hoa hoc;

b) Xéc dinh ndng d6 mol cua acid thu dugc.

, Huwéng din giai
S0 mol SO; la:n=8 : 80=0,1 mol

(SO, + H.O0— H.50,

0,1 — 0,1 { .
a) PTHH: * ' (mol) b) Nong do mol ctia dd acid: Cy= n:V=0,1:0,25=04

M.

Vi du 4: Cho 100 gam dung dich H,SO4 19,6% vao 400 gam dung dich BaCl, 13%.
a) Tinh khdi lwong két tia BaSO, thu dugc

b) Tinh ndng do phan trim cac chat co trong dung dich thu duoc sau phan tng.

Huéng din giai
100 =19,6 400 =13

=0,2mol

n onooa n ———— =0,25mol
H,50, = 100 =98 BaCl, = |00 %208

Nhan xét; /50 < "5t = 11,80, hét, tinh theo H,SOs.
|H,S50, + BaCl, — BaSO,+ 2HCI
0,2 02 0,2 0.4 (mol)
PTHH:
a) Khoi lugng két tia: 0,2 x 233 =46,6 g
b) maa sau pu = 100 + 400 — 46,6 = 4534 g

oy 0AX305 o s e, _(0,25- 0,2) X208

=200 = x100% =2,29%
M0 T 453 4 C%y.50, 453.4 ' !

Bai tap tu giai
Céu 1: Cho 50ml dung dich HNO; 40% c6 khéi luong riéng 1a 1,25¢/ml. Hay:
a/ Tim khéi lugng dung dich HNO; 40%?
b/ Tim khéi lwong HNO5?
¢/ Tim ndéng d6 mol/l ciia dung dich HNO; 40%?

Hudéng dan giai
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Tén Giao Vién Soan: Nguyén Tran Thay Tién
a/ mgg =D.V=62,5¢g

b/ m=md.C/100 = 25¢g

¢/ Cu =10C.D/M= 7,94M

Céu 2: Hay tinh ndng d6 mol/l cta dung dich thu dugc trong mdi truong hop sau:

a/ Hoa tan 20g NaOH vao 250g nudc. Cho biét Dy = 1g/ml, coi nhu thé tich dung dich khong doi.

b/ Hoa tan 26,88 lit khi hydro chloride HCI (dktc) vao 500ml nuéc thanh dung dich acid HCI. Coi nhu thé
dung dich khong doi.
¢/ Hoa tan 28,6g Na,COs.10H,O vao mét luong nude vira du dé thanh 200ml dung dich Na,COs;.
Huwéng din gidi
a/ Cum(naon) = 2M
b/ Cymcueny = 2,4M
¢/ Cu(Na,CO;) = 0,5M

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

Hudéng dan giai

mgi= mNa+mH,0 — mH,
C%(NaOH) = mNaOH/ mdd =8%

Cau 4. Hoa tan 16 gam CuSO4 khan vao 160ml nudc ta thu dugc dung dich copper (II) sulfate. Tinh
ndng d6 mol cua dung dich copper (II) sulfate.

Huwéng din giai
n=m/M ; Cy=n/Vdd=0,625M

Céu 5. Khi 1am bay hoi 50 gam mét dung dich mudi thi thu dwgc 0,5 gam mudi. Hoi dung dich luc dau
c6 ndng d6 phan tram 1a bao nhiéu?

Huwéng din giai
C%=1%

Cau 6. Tim s6 mol HCI ¢6 trong 200ml dung dich HCI 3,65% (D = 1,02). Tinh ndng d6 mol ctia dung
dich nay.

Huwéng din gidi
Cum = 10C.D/M = 1,02M

Cau 7. Cho 50ml dung dich HCI 15% (D = 1,194).
a/ Tinh ndng d6 mol ctia dung dich nay.
b/ Tinh lugng dung dich Ca(OH), 25% duogc trung hoa boi dung dich nay.

Hudéng dan giai
Cu =4,9M; myq =36,31g

Cau 8. Cho 50ml dung dich HNOs 40% c6 khéi luong riéng 1a 1,25g/ml. Hay:

a/ Tim khdi lvong dung dich HNO; 40%?
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Tén Giao Vién Soan: Nguyén Tran Thay Tién
b/ Tim khoi lugng HNO;?

¢/ Tim ndng d6 mol/l ctia dung dich HNO; 40%?

Huwéng din gidi
mdd =D.V =62,5g; m =25g; Cy=7,94M

Céu 9. Hiy tinh ndng do mol/l ctia dung dich thu duoc trong mdi trudng hop sau:

a/ Hoa tan 20g NaOH vao 250g nudc. Cho biét Dino = 1g/ml, coi nhur thé tich dung dich khong
doi.

b/ Hoa tan 29,748 lit khi hydrochloride HCI (dktc) vao 500ml nude thanh dung dich acid HCI. Coi
nhu thé dung dich khong doi.
¢/ Hoa tan 28,6g Na,COs.10H,O vao mét luong nude vira du dé thanh 200ml dung dich Na,COs;.
Huwéng din gidi
a. 2M
b. 2,4M
c. 0,5M

Cau 10. Hoa tan 38,61 gam Na,COs.10H,0 vao 256 gam nudc thi thu duge dung dich c6 d = 1,156 g/ml.
Tinh néng do6 C% va néng dd mol ctuia dung dich thu dugc.

Hudéng dan giai
N212CO3.10H20|:| Na2C03 + 10H2O

286 106

38,61g => 14,31

my= 38,61+256=294,61¢g

C%=4,86%

Cau 11. Hoa tan 41,7 gam FeSO,.7H,0 vao 207 gam nudce, thu duge dung dich c6 d = 1,023 g/ml.
a) Tinh khi lwong va s6 mol FeSO, c6 trong tinh thé hidrat.
b) Tinh khdi lwong dung dich sau pha tron.
¢) Tinh ndng d6 % va ndng d6 mol cua dung dich thu dugc.

Huéng din giai
FGSO47H20D FCSO4+ 7H20

278 152

41,7g  =>228¢
nFeSO, =m/M = 0,15mol
mg=41,7+207=248,7¢g

C% =9,16%
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Tén Giao Vién Soan: Nguyén Tran Thay Tién
Vdd:mdd/D =243ml = 0,243 L

Cv=1n/Vdd = 0,62M
Céu 12. Hoa tan 36,92 gam P,0; vao 200 ml nudc (du). Tinh ndng d6 mol ctia dung dich sau phan tng.

Huéng din giai
P,Os + 3H,0 02H5PO,

0,26 =>(),52mol

Cw=0,52/0,2 =2,6M

Cau 14. D6t chay hoan toan 5,4 gam nhom, san pham chay tac dung vira di v6i dung dich HCI 14,6%.
a) Tinh khi lwvong dung dich HCI da dung.
b) Tinh C% cua dung dich mubi tao thanh.

Hudéng dan giai
4A1 + 30, 02A1,0;

0,2 =>0,15=>0,1
AlLOs + 6HCI2AICI; + 3H,0
0,1=> 0,6 =>0,2
mdd = 0,6*36,5/14,6% = 150g
C% =(0,2*133,5)/(0,1*102+150)=16,67%
Céu 15. Pé trung hoa 50 gam dd H,SO4 19,6% can vira da 25 gam dd NaOH C%.
a) Tinh ndng d6 phan trim cta dd NaOH da ding?
b) Tinh ndng do phan trim ciia dd thu duoc sau phan (mg?

Huéng din giai
mH,SO,4 = 50*%19,6% = 9,8g => nH,SO, = 0,1mol

H,SO, + 2NaOH INa,SO, + 2H,0
0,1 =>0,2mol => 0,1mol
mNaOH= 0,2*40=8g
C% = 8/25 = 32%.
C%Na,S0, = (0,1*142)/(50+25)=18,93%
Céu 16. Trung hoa dd KOH 2M bang 250ml HCI 1,5M.
a) Tinh thé tich dd KOH can dung cho phan tng.

b) Tinh ndéng d6 mol cua dd mudi thu duoc sau phan tng.
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¢) Néu thay dd KOH bang dd NaOH 10% thi can phai 1ay bao nhiéu gam dd NaOH d¢ trung hoa
hét luong acid trén.

Huéng din giai
Vdd=0,25*1,5/2=0,1875 L = 187,5ml

Cn = 0,25%1,5/(0,1875+0,25) = 0,86M
mdd =150g

Dang 2: TOAN PHA CHE DUNG DICH

Phuong phap

Buée 1 : Dua vao dit kién dé bai tinh toan khéi lugng chét tan va khdi lugng dung méi can.
Budc 2 : Can chinh xéac khdi lugng chét tan, khéi luong nudc hodc thé tich nudc can

Budc 3 : Chon dung cu do phu hop véi cac s6 liéu can pha ché

+
+
+
+

Vi du 1: Tir mudi CuSO,, nude cit va nhitng dung cu can thiét, hiy tinh toan va gidi thidu cach pha ché.
a/ 50g dd CuSO, ¢6 nong do 10%.

b/ 50ml dd CuSO, c6 ndng do 1M.

Huwéng din giai

«* Tinh toan:
10.50
) ) Mo = =5(g).
- Tim khoi lugng chat tan: 100

- Tim khéi lugng dung méi (nwdc): Men = Myg - Mg = 50 - 5 = 45(g).

% Céch pha ché:
+ Can lay 5g CuSO, 16i cho vao céc.

+ Can lay 45g (hodc dong 45ml) nude cat, rdi d6 dan vao cdc va khudy nhe ~ Thu duge 50g dd CuSO,
10%.

b.
+* Tinh toan:

. . e =0.05.1=0,05 3
- Tim s6 mol chét tan: e 0,05.1=0,05(mol)

7 — q p—
- Tim khdi lugng cta 0,05mol CuSO.. Mewso, =0,05.100 =8(g).

% Céch pha ché:
+ Can lay 5g CuSO, 16i cho vao céc.

+ Db dan dan nude cit vao cde va khuéy nhe cho di 50ml dung dich = Thu dugc 50ml dd CuSO4 1M.
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Vi du 2: C6 nude cit va nhitng dung cu can thiét, hy tinh toan va gidi thidu cach pha ché
a/ 50ml dung dich MgSO, 0,4M tir dung dich MgSO, 2M

b/ 50g dung dich NaCl 2,5% tir dung dich NaCl 10%

Huwéng din giai

a)
+* Tinh toan

_ Tim sé mol chét tan ¢6 trong 50ml dd MgSO, 0,4M: "0 = Cy, .V = 0,4 . 0,05 = 0,02 (mol)

- Thé tich dd MgSO,4 2M trong d6 c6 chira 0,02 mol MgSOs: Ve= v = 2 =0,01 (1) = 10ml

% Céch pha ché
- Pong 10ml dd MgSO,4 2M cho vao cdc chia do.

- Thém tir tr nude cat vao cde dén vach 50ml va khqu déu => ta duoc: 50ml dd MgSO, 0,4M.
b)

¢ Tinh toan:
C%.m,, 2,550
- Tim khéi lugng NaCl ¢6 trong 50g dd NaCl 2,5%: m,= 100% = 100 =125¢

m 1,25

100%
- Tim khéi lugng dd NaCl ban dau cé chira 1,25g NaCl: mg= C% .100% = 10% =12,5¢g

- Khéi luong nude can dung dé pha ché : M0 50— 12,5=37,5(g)

% Céch pha ché
- Can léy 12,5g dd NaCl 10% da co, sau do dd vao cbe chia do.

- Pong (hodc can) 37,5g nude cat (37 ml), sau d6 d6 vao cdc chia 46 dung dd NaCl va khudy déu, ta duoc
50g dd NaCl 2,5%.

Vi du 3: Dé diéu ché 560g dung dich CuSO, 16% can phai liy bao nhiéu gam dung dich CuSO, 8% va bao
nhiéu gam tinh thé CuSO4.5H,0.
Huéng din giai
* Cach 1:
Trong 560g dung dich CuSO, 16% c6 chira.
56016 2240
met CuSO4(co trong dd CuSO, 16%) = 100 = 25 =89 6(g)
bat "CuS04.5H,0 = x(g)
Imol(hay 250g) CuS0O4.5H,0 chira 160g CuSO4
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160x 16x

Viy x(g) /) chia 250 = 25 (g)
"dd CuSO; 8% c6 trong dung dich CuSO4 16% 1a (560 —x) g
(560-x).8 (560- x).2

met CuSO4(co trong dd CuS048%)1a 100 = 25 (g)

(560-x).2 16x
Ta c6 phuong trinh: 25+ 25 =396
Gidi phuong trinh dugc: x = 80.
Vay can lay 80g tinh thé CuSO..5H,0 va 480g dd CuSO, 8% dé pha ché thanh 560g dd CuSO, 16%.
* Cach 2: Tinh toan theo so dd duong chéo.

Luwu y: Lugng CuSO; ¢6 thé coi nhu dd CuSO. 64%(vi cit 250g CuSO..5H,0 thi c6 chira 160g CuSO,).
160

Vay C%(CuSOy) = 250.100% = 64%.
Bai tap tuwong tu

Cau 1: Tir mudi CuSO,, nudc cit va nhitng dung cu can thiét, hily néu cach pha ché 75 ml dung dich CuSO
4 ¢6 ndng do 2M?
Huwéng din giai

Tinh toan:

75

S6 mol chét tan 1a: neuwsos = Cy.V = 2. 1000 = 0,15 mol
Khéi lwong chét tan 1a: meusos = 160.0,15 = 24 gam

Pha ché: Can lay 24 gam CuSO, cho vao cdc thuy tinh c6 dung tich 100 ml. P6 dan dan nudc vao coc va
khudy nhe cho du 75ml dung dich thu dugc 75ml dung dich CuSO, 2M

Céu 2: Tir mubi CuSOs, nudc cat va nhitng dung cu can thiét, hiy tinh toan va néu cach pha ché 150 gam
dung dich CuSO, c6 néng do 7%?

Hudéng dan giai

Tinh toan:

mdd.Co _ 150.7
Khdi lugng chat tan 13: meysos = 100% 100 =10,5 gam

Khéi lugng dung moi nudc 1a: Muyse = Myq - me = 150-10,5 = 139,5 gam

Pha ché: Can lay 10,5 gam CuSO, khan cho vao coc ¢6 dung tich 200ml. Pong 139,5 ml nuéc cat, d6 dan
dan vao cdc va khudy nhe. Ta dugc 150 gam dung dich CuSO, 7%

Cau 3: Hay néu cach pha ché 200 ml dung dich KCI 3M
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Hwéng dan giai
200

S6 mol chét tan 1a: nge = Cu.V = 3. 1000 = 0,6 mol
Khoi luong chét tan 13: mgc = 74,5.0,6 = 44,7 gam

Pha ché: Can lay 44,7 gam KCI cho vio cbc thity tinh c6 dung tich 500 ml. D6 dan dan nudc vao coc va
khudy nhe cho du 200ml dung dich thi thu dugc 200 ml dung dich KC1 3M.

Céu 4. Dé pha ché 300 gam dung dich AgNO; 5% thi can:

Hudéng dan giai
Khdi lwong AgNO; chira trong 300 gam dung dich 5% la:

mdd.C% _ 300.5
my = 100% 100 =15gam

Khoi lugng nudce can lay la:
Myyge = Mdung dich = Mchit tan = 300 - 15=1285 gam

Cau 5: Mudn pha 400 ml dung dich CuCl, 0,2M thi khéi lwong CuCl, can 1y la:

Huéng din giai
DPoi: 400ml = 0,4 lit

S6 mol chét tan 1a: ncuer = Cu.V = 0,2. 0,4 = 0,08 mol
Khéi lwong chét tan 1a: meyen = 135.0,08 = 10,8 gam

Céu 6: Mubn pha 300 ml dung dich NaCl 2M thi khéi lvong NaCl can lay la:
Huwéng din giai

Doi: 300ml = 0,3 lit

S6 mol chit tan 1a: nyaer = Cu.V = 2. 0,3 = 0,6 mol

Khéi lugng chit tan 13: my.c = 58,5.0,6 = 35,1 gam

Cau 7. Dé pha 100 gam dung dich CuSO, 5% thi khdi luong nude can 1y 1a

Huéng din giai
Khdi lugng CuSO, chira trong 100 gam dung dich 5% la:

mdd.C%  100.5

Khoi lugng nudce can lay la:
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Mnuse = Mdung dich = Mchét tan = 100-5=95 gam

Céu 8: Hoa tan 25 g duong voi nudce duge dung dich c6 ndng do 20%. Tinh khdi luong nude can dung dé

pha ché dung dich nay ?
Hudéng dan giai
mct.100%  25.100%
Khéi luong dung dich 1a: mgs=  C% 20%  =125gam

Khéi lwong nude can dé pha ché la:
Myyoe = mdung dich = Michéttan = 125 - 25 = 100 gam

Cau 9: Pé pha ché 100g dung dich Na,SO,4 7% thi khdi luong nude can ldy 1a
Huwéng din gidi
Khéi lugng Na,SO, chira trong 100 gam dung dich 7% 1a:

mdd.Coq __100.7
10004 100

Mg = =7 gam

Khoi lugng nudce can lay la:
Myyoe = Mdung dich = Mchéttan = 100-7=93 gam

Cau 10: Mot nguoi tién hanh pha mot dung dich nhu sau: Can ldy 16 gam CuSO, khan cho vao cdc thily
tinh, sau d6 dd nudce tir tr vao cde cho t6i vach 200ml. Khuéy nhe dung dich dé chét rin tan hét. Dung dich

thu duoc c6 nong do 1a:

Hudéng dan giai
16

S6 mol chét tan 1a: neusos = 160 = 0,1 mol

Nong d6 mol ctia dung dich 1a:

=
=

¥

n
Ap dung cong thic: Cy =V = 0.2 =0,5M

Cau 11: Hoa tan duong véi nude duge 250 gam dung dich duong 10%. Tinh khdi luong nude can dé pha

ché dung dich

Huwéng din gidi
Khéi luong duong cé trong dung dich 13: my = 250.10% = 25 gam

Khoi lugng nudce can dé pha che la:

Myyge = Mdung dich = Mchit tan = 250 -25=1225 gam
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Céu 12. Bé pha ché 450 ml dung dich CuCl, 0,1M thi khéi luong CuCl, can lay la:

Hudéng dan giai
Doi: 450ml = 0,45 lit

S mol chit tan 1a: newcr = Cy.V = 0,1. 0,45 = 0,045 mol

Khéi lugng chét tan 1a: meuep = 135.0,045 = 6,075 gam

Dang 3: TOAN LIEN QUAN PEN PQ TAN

+ Phwong phap
Bwéc 1: Tinh khéi lwong chét tan va khdi lugng dung méi c6 trong dung dich bio hoa & t,(°c)

Buéc 2: it a(g) 1a khdi lugng chat tan A can thém hay da tach ra khoi dung dich ban déu, sau khi
thay d6i nhiét d6 tir t;(°c) sang t,(°c) véi t;(°c) khac tx(°c).

Budre 3: Tinh khéi lugng chit tan va khéi luong dung méi c6 trong dung dich bio hoa & t,(%).
Buéc 4: 4p dung cong thirc tinh d6 tan hay nong d6 % dung dich bao hoa(C% ddbh) dé tim a.

Luu ¥: Néu dé yéu cau tinh lugng tinh thé ngdm nudc tach ra hay can thém vao do thay d6i nhiét o
dung dich bio hoa cho sin, & budc 2 ta phai dit an s 1a sd mol(n)

Vi du 1: G 20°C, khi hoa tan 20 gam NaCl vao 40 gam nudc thi thiy c6 5,6 gam NaCl khong tan duoc
nita. Tinh d6 tan cua NaCl ¢ nhiét do trén.

’ Hudéng dan giai
Cach 1. Khoi lugng NaCl tan trong 40 gam nudce: 20 — 5,6 = 14,4 gam.

0 20°C, 40 gam nudce hoa tan dugc 14,4 gam NaCl tao dung dich bao hoa.
100 gam Snaci
Do tan ctia NaCl ¢ 20°C 1a: Snaar= (100.14,4):40 = 36 gam.

M- 5
s =" 100 :.,D. ”"‘r:'_m[] =36(g)
2. Ap dung cong thure (1) ta dugc m,, 40

Cach

Vi du 2: Tinh nong d6 C% cuia dung dich bdo hoa NaCl & 90°C, biét do tan ctia NaCl & nhiét do d6 1a 50
gam.

" Huéng dan giai
Cach 1. O 90°C, 100 gam nuéc hoa tan duge 50 gam NaCl dé tao 150 gam dung dich bdo hoa.

.Ii
ﬁ_ 100% =33,33%

Viy C%= 150

q
) C% = S A00% = 20 A100% =33,33%
Cich 2. Ap dung cong thirc (2) ta dugc 100+5 100+ 50
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Vi du 3: O 10°C, nong do C% ciia dung dich NaNO; bdo hoa 1 44,4%. Tinh d6 tan cia mubi nay ¢ 10°C.

Hudéng dan giai
Cach 1. Goi d6 tan cia mudi nay ¢ 10°C la a gam.

0 10°C, 100 gam nudc hoa tan a gam NaNO:s tao (100 + a) gam dung dich bdo hoa.

a

. A00{%) =44,4% — a =80 g)
Nong do C% cua dung dich thu duoc (cong thire (2)): C% = 100 +a

100.C(%0) _ 100.44,4(%)

_ —80(g)
100- C(%) 100- A4.4%) %

Cich 2. Ap dung cong thuc (3) ta duoc S =

Vi du 4: O 50°C, d6 tan cua KC11a 42,6 gam. Néu cho 120 gam KCl vao 250 gam nudc thi dung dich thu
duogc 12 bdo hoa hay chua bdo hoa. Tinh khéi lugng KCI1 khong tan hay cho thém vao dé dugc dung dich
bao hoa & nhiét do trén.

9 Hwéng din gidi

O 50°c, 100 gam nudce hoa tan 42,6 gam KCl tao 142,6 gam dung dich bdo hoa.
250 gam ?

Khéi lugng KCI t6i da tan trong 250 gam nudc: 250.100/42,6 = 106,5 gam

Vay khi cho 120 gam KCl vao 250 gam nudc thi tao thanh dung dich bao hoa.

Khdi lugng KCI khong tan 1a 120 — 106,5 = 13,5 gam.

Bai tap tuwong tw

Cau 1: § 40°C, d tan ctia K,SO, 14 15. Hay tinh ndng d6 phan trim cua dung dich K>SO, bio hoa ¢ nhiét
do nay?

Huéng din giai

Dap s6: C% = 13,04%
CAu 2: Tinh dd tan cta Na,SO, ¢ 10°C va néng do phﬁn tram cua dung dich bao hoa Na,SO4 & nhiét do
nay. Biét rang & 10°C khi hoa tan 7,2g Na,SO, vao 80g H,O thi dugc dung dich bdo hoa Na,SO..

Huéng din giai

Dap s6: S =9g va C% = 8,257%
Céau 3: Tinh luong tinh thé CuSO,.5H,0 can dung dé diéu ché 500ml dung dich CuSO, 8%(D = 1,1g/ml).

Hwéng din giai

Piép s6: Khéi luong tinh thé CuSO,.5H,0 can lay 1a: 68,75g
Cau 4: § 12°C ¢6 1335g dung dich CuSO, bdo hoa. Pun néng dung dich 1én dén 90°C. Hoi phai thém vao
dung dich bao nhiéu gam CuSO4 dé duge dung dich bao hoa & nhiét do nay.
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Biét & 12°C, @6 tan ciia CuSO, 12 33,5 va ¢ 90°C 1a 80.

Huwéng din giai

Pap s6: Khéi lugng CuSO, can thém vao dung dich 14 465g.
Cau 5: § 85°C ¢6 1877g dung dich bdo hoa CuSOs. Lam lanh dung dich xudng con 25°C. Hoi ¢6 bao nhiéu
gam CuSO,.5H,0 tach khoi dung dich. Biét do tan ciia CuSO, & 85°C 14 87,7 va & 25°C 14 40.

Huwéng din giai

Dap s6: Luong CuSO,.5H,0 tach khoi dung dich 1a: 961,75g

Cau 6: Cho 0,2 mol CuO tan trong H,SO, 20% dun néng, sau d6 lam nguoi dung dich dén 10°C. Tinh khoi
lwong tinh thé CuS0O,.5H,0 di tach khoi dung dich, biét rang do tan ctia CuSO,4 & 10°C 1a 17,4g/100g H,O.

Huwéng din giai
Piép s6: Lugng CuS0..5H,0 tach khoi dung dich 1a: 30,7g

Dang 4: TOAN PHA TRON DUNG DICH KHONG PHAN UNG
* Phwong phdp

Co6 thé ap dung cong thirc pha lodng hay c6 dic

TH,: Vi khéi lugng chat tan khong doi dui pha lodng hay c6 dic nén.

Myq(1)-C%1) = Maa).C%02)

TH,: Vi s6 mol chat tan khong d6i du pha loang hay c¢6 dic nén.

Vaay. Cuy = V. Cue)

Néu gip bai toan bai toan: Cho thém H,O hay chat tan nguyén chit (A) vao 1 dung dich (A) c6 nong d6 %
cho trudc, co6 thé &p dung quy tac duong chéo dé giai. Khi do co6 theé xem:

- H,0 1a dung dich c6 ndng d6 0%

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

+ TH;: Thém H,O
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Dung dich dau  Cy(%) Cy(%) - O

\

\ con

H,O O(%) Ci(%) — Ca(%)

CE
¢-¢, my,

1
=

- "l”..:'.:'

+ TH,: Thém chét tan (A) nguyén chat
Dung dich ddu C(%)

Chit tan (A)  100(%) /

100-C, my

c-C, m,

/ 100 - Cx(%)
Cx(%)

Ci(%) — Cx(%)

Luu y: Ti 1é hiéu s6 ndng d6 nhan dugc dung bang sé phan khdi luong dung dich dau( hay H,O, hodc chét
tan A nguyén chat) can lay dat cung hang ngang.
Vi du 1: Can bao nhiéu gam tinh thé CuSO, . 5H,0 hoa vao bao nhiéu gam dung dich CuSO, 4% dé diéu
ché dugc 500 gam dung dich CuSO,4 8%.
Huéng din giai
Giai Bang phuong phap thong thudng:
Khéi lwong CuSO, c6 trong 500g dung dich bang:
Meyso, = o048 40gam
100 (1)
Goi x 12 khéi lugng tinh thé CuSO, . 5 H,O can l4y thi: (500 - x) 1 khéi lugng dung dich CuSO, 4% can
lay:
Khéi lwong CuSO; c6 trong tinh thé CuSO, . 5H,0 bang:
Meyso, = X160
250 )
Khéi lugng CuSO, c6 trong tinh thé CuSO, 4% la:
_ (500~ x).4

m
Cuso, 100 3)
T (1), (2) va (3) ta co:
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x16 500- x).4
( 2500)+( 100) ~ 40
=>(,64x + 20 - 0,04x = 40.
Giai ra ta duoc:
X =33,33¢g tinh thé
Vay khdi lugng dung dich CuSO, 4% can lay la:
500 - 33,33 gam = 466,67 gam.
+ Gidi theo phwong phap dwong chéo

Goi x 12 s6 gam tinh thé CuSO, . 5 H,O can ldy va (500 - x) 13 s6 gam dung dich can l4y ta c6 so dd duong
chéo nhu sau:

X 69 — /|4-8| x 4 1

500- x s \|64-8| = 500-x 56 14

Giai ra ta tim dugc: x = 33,33 gam.

Vi du 2. Tron V(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 nong d6 mol/lit ctia dung dich D.

Tinh ndng d6 mol/lit ctia dung dich A, dung dich B (Biét hiéu ndng d6 mol/lit cia dung dich A trir nong do
mol/lit dung dich B 1a 0,4mol/l)

Huwéng din gidi
Cwmuanp) = 0,2M
bat néng dd mol/I cua dung dich A 1a x, dung dich B 1a y ta c6:
x—-y=0,4 ()
025 015
Vi thé tich: Vaip = Vaa + Vas= X + Y =2()
Giai hé phuong trinh ta dugc: x =0,5M, y =0,IM
Vay ndng d6 mol/l ctia dung dich A 14 0,5M va cta dung dich B 13 0,1M.
Bai tap tuwong tu
Bai toan ap dung:
Céau 1. Tron 2 lit dd HCI 4M véi 1 lit dd HCI 0,5 M. Tinh ndng d6 mol ciia dd thu dwoc sau phéan mg.
Huéng din giai
Cv=2,83M

Céu 2. Tron 150 gam dd NaOH 10% véi 460 gam dd NaOH x% dé tao thanh dung dich ¢6 ndng do
6%. Tinh gia tri cua x.

Hudéng dan giai
C%=4,7%
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Cau 3: Tinh thé tich H,O can thém vao 2 lit dung dich NaOH 1M d¢ thu dugc dung dich méi c6 nong do
0,1M.

Huwéng din giai
Pap s6: 18 lit
Céau 4: Tinh s6 ml H,O can thém vao 250ml dung dich NaOH1,25M dé tao thanh dung dich 0,5M. Gia sir
su hoa tan khong 1am thay doi dang ké thé tich dung dich.

Hudéng dan giai

Daép sb: 375ml

Céau 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).

Hudéng dan giai

Dép s6: 1500ml
Cau 6: Lam bay hoi 500ml dung dich HNO; 20%(D = 1,20g/ml) dé chi con 300g dung dich. Tinh ndng d6
% cua dung dich nay.

Hudéng dan giai

Dap s6: C% = 40%
Cau 7: Cho 14,84g tinh thé Na,COs vao binh chira 500ml dung dich HCI 0,4M dugc dung dich B. Tinh
ndng d6 mol/lit cac chét trong dung dich B.

Hudéng dan giai

Dép s6: Nong do cua NaCl 1a: Cy = 0,4M
Nong d6 ciia Na,CO; con du 1a: Cy = 0,08M

Cau 8: Hoa tan 5,6lit khi HCI (¢ dktc) vao 0,11it H,O dé tao thanh dung dich HCI. Tinh ndng d6 mol/lit va
néng dd % cua dung dich thu duogc.

Huwéng din giai

Dap sb:
CM = 2,5M
C% =8,36%

Cau 9. Cho 200g SO; vao 1 lit dung dich H,SO4 17%(D = 1,12g/ml) dugc dung dich A. Tinh néng do %
dung dich A.

Hudéng dan giai

Dap s6: C% = 32,985%
Cau 10: xac dinh lugng SO; va luong dung dich H,SO, 49% can iy dé pha thanh 450g dung dich H,SO
4 83,3%.

Hudéng dan giai
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Diép sb:
Khéi lugng SO; can 1y 1a: 210g
Khdi lugng dung dich H,SO4 49% can 14y 1a 240g

Céu 11: Xac dinh khdi luong dung dich KOH 7,93% céan lay dé khi hoa tan vao d6 47g K,O thi thu dugc
dung dich 21%.

Hudéng dan giai

Dap s6: Khéi luong dung dich KOH 7,93% can 1y 1a 352,94¢g

Céu 12.: Cho 6,9g Na va 9,3g Na,O vao nudc, duge dung dich A(NaOH 8%). Hoi phai 1y thém bao
nhiéu gam NaOH c¢6 do tinh khiét 80%(tan hoan toan) cho vao dé dugc dung dich 15%?

Dap s6: - Khdi lugng NaOH c6 d tinh khiét 80% can lay 1a 32,3g

Cau 13: Can pha ché theo ti 18 nao vé khi lugng giita 2 dung dich KNO; ¢6 ndng do % tuwong tmg 13 45%
va 15% dé dugc mot dung dich KNO; ¢6 ndng do 20%.

Huwdng dan giai

Dap sb: Phai lay 1 phan khdi lugng dung dich ¢6 ndng do 45% va 5 phan khoi luong dung dich c6 nong do
15% dé tron véi nhau.

Cau 14: Hoi phai lay 2 dung dich NaOH 15% va 27,5% mdi dung dich bao nhiéu gam trén vao nhau dé
duoc 500ml dung dich NaOH 21,5%, D = 1,23g/ml?

Piép s6: Dung dich NaOH 27,5% can 1ay 13 319,8g va dung dich NaOH 15% can lay 13 295,2g

Cau 15. Tron 1an 150ml dung dich H,SO, 2M vao 200g dung dich H,SO4 5M (D = 1,29¢g/ml). Tinh nong
d6 mol/I cua dung dich H,SO4 nhan duoc.

Huwéng din giii

Dép s6: Nong do H,SO, sau khi tron 14 3,5M

Cau 16. Tron 1/3 (1) dung dich HCI (dd A) véi 2/3 (1) dung dich HCI (dd B) dugc 1(1) dung dich HCl méi
(dd C). Ly 1/10 (1) dd C tac dung véi dung dich AgNO; du thi thu duoc 8,61g két tia.

Tinh ndng d6 mol/l ctia dd C.
Tinh ndng d6 mol/l ciia dd A va dd B. Biét nong d6 mol/l dd A = 4 nong do mol/l dd B.

Hudéng dan giai

Dép s6: Nong do mol/l ciia dd B 13 0,3M va cua dd A 13 1,2M.

Cau 17: Tron 200ml dung dich HNO; (dd X) véi 300ml dung dich HNO; (dd Y) duge dung dich (Z). Biét
rang dung dich (Z) tac dung vira du voi 7g CaCOs.

Tinh ndng d6 mol/l cua dung dich (2).

Nguoi ta c6 thé didu ché dung dich (X) tir dung dich (Y) bang cach thém H,O vao dung dich (Y) theo ti 18
thé tich: V2o : Vaay) = 3:1.

Tinh ndng do mol/l dung dich (X) va dung dich (Y)? Biét su pha tron khong lam thay d6i dang ké thé tich
dung dich.
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Hwéng dan giai

Daép sb:
CMdd(Z) = 0,28M
Né)ng dd mol/l cua dung dich (X) 1a 0,1M va cua dung dich (Y) 1a 0,4M.

Ciu 18.: Dé trung hoa 50ml dung dich NaOH 1,2M can V(ml) dung dich H,SO, 30% (D = 1,222g/ml).
Tinh V?

Huwéng din gidi

Dap s6: Thé tich dung dich H,SO4 30% cén lay 14 8,02 ml.

Céu 19. Cho 25g dung dich NaOH 4% tac dung véi 51g dung dich H,SO,4 0,2M, ¢6 khéi lugng riéng D =
1,02 g/ml. Tinh ndng d6 % cac chit sau phan tng.

Huwéng din gidi

Daép sb:

Nong d6 % ctia dung dich Na,SO, 13 1,87%

Nong d6 % cua dung dich NaOH (du) 14 0,26%

Cau 20:Tron 1an 100ml dung dich NaHSO, 1M vé&i 100ml dung dich NaOH 2M dugc dung dich A.
Viét phuong trinh hoa hoc xay ra.

Cb can dung dich A thi thu dugc hdn hop nhiing chat nao? Tinh khéi lugng ciia mbi chat.

Hwéng din giai

Dap s6: b) Khdi lwong cac chat sau khi ¢6 can.
Khdi lugng mubi Na,SO, 14 14,2g
Khéi lvong NaOH(con du) 1a 4 g

Cau 21.: Khi trung hoa 100ml dung dich cua 2 acid H,SO4 va HCI bﬁng dung dich NaOH, roi ¢6 can thi
thu duoc 13,2g mubi khan. Biét rang c trung hoa 10 ml dung dich 2 acid nay thi can vira di 40ml dung dich
NaOH 0,5M. Tinh ndng d6 mol/l ciia mdi acid trong dung dich ban dau.

Hudéng dan giai

Dép s6: Nong do mol/l ctia acid H,SO, 14 0,6M va cia acid HC1 13 0,8M
Céau 22. Tinh ndng d6 mol/l cua dung dich H,SO, va dung dich NaOH biét rang:
Ctr 30ml dung dich H,SO, duoc trung hoa hét boi 20ml dung dich NaOH va 10ml dung dich KOH 2M.

Nguoc lai: 30ml dung dich NaOH dugc trung hoa hét béi 20ml dung dich H,SO, va 5ml dung dich HCI
IM.

Huwéng din giai

bap $6: Néng do mol/l cua dd H,SO4 14 0,7M va ctia dd NaOH la 1,1M.
Dang 5: TOAN PHA TRON DUNG DICH CO PHAN UNG
* Phwong phdp
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Vi du 1: Tinh ndng d¢ ban dau cua dung dich H,SO4 va dung dich NaOH biét rang:

- Néu d6 3 lit dung dich NaOH vao 2 lit dung dich H,SO, thi sau phan tng dung dich ¢6 tinh kiém v&i ndng
d6 0,1M.

- Néu d6 2 lit dung dich NaOH vao 3 lit dung dich H,SOj thi sau phan tng dung dich ¢é tinh acid v&i nong
do 0,2M.

Huwéng din gii
PTHH: 2NaOH + H,SO, -> Na,SO4 + 2H,0
Goi ndng d6 dung dich xut 1a x va ndong d6 dung dich acid 13 y thi:
* Trong truong hop thir nhat lwgng kiém con lai trong dung dich 1a
0,1.5=0,5mol.
Luong kiém d tham gia phan tng 13: 3x - 0,5 (mol)
Luong axit bi trung hoa 1a: 2y (mol)
Theo PTPU s6 mol xut 16n hon 2 1an H,SO,

Vay 3x-0,5=2y.2 =4y hay 3x -4y =10,5 (1)

* Trong trudong hop thir 2 thi lugng a xit du 12 0,2.5 = 1mol
Lugng axit bi trung hoa 1a 3y - 1 (mol)
Luong xut tham gia phan g 1a 2x (mol). Cling 1ap luén nhu trén ta dugc:

1

3y-1=2.2x=xhay3y-x=1(2)
Tir (1) va (2) ta c6 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, néng d6 ban dau cua dung dich H,SO, 14 0,7M cuia dung dich NaOH 1a 1,1M.
Vidu 2: C6 2 dung dich H,SO, 1a A va B.

Néu 2 dung dich A va B duoc tron 13n theo ti 1& khdi lwong 7:3 thi thu dugc dung dich C ¢6 ndng do 29%.
Tinh ndng d6 % cta dd A va dd B. Biét nong d6 dd B bang 2,5 1an ndng d6 dd A.

Lay 50ml dd C (D = 1,27g/ml) cho phan tig v6i 200ml dd BaCl, IM. Tinh khéi lugng két tia va ndng do
mol/l ciia dd E con lai sau khi da tach hét két tia, gia sir thé tich dd thay d6i khong dang ké.
Huwéng din giii
a/ Gia st ¢6 100g dd C. Bé c6 100g dd C nay can dem tron 70g dd A ndng d6 x% va 30g dd B ndng do y%.
Vi ndng d6 % dd C 13 29% nén ta c6 phuong trinh:

70x 30y
"H,SOuwongascy = 100 + 100 =29 (1)
Theo bai ra thi: y =2,5x (1)
Giai hé (I, IT) duoc: x% = 20% va y% = 50%

C%.m, 2950127
b/ "HaSOu(wong somiaac)= 100M = 10098 —0,1879 mol
"BaCl, = 0,2 mol > "H,SO,. Vay acid phan tng hét
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"BaS04=0,1879 . 233 =43,78¢g

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

Vay néng d6 cua dd HCI 1a 1,5M va cua dd BaCl, 1a 0,0484M
Bai tap twong tu
Céu 1: Tinh ndng d6 mol/I ctia dung dich NaOH va dung dich H,SO,. Biét néu 1y 60ml dung dich NaOH

thi trung hoa hoan toan 20ml dung dich H,SO,. Néu ldy 20ml dung dich H,SO, tac dung vai 2,5g CaCO:s thi
mudn trung hoa luong acid con du phai dung hét 10ml dung dich NaOH & trén.

Huwéng din gidi

bap $6: Néng do mol/l cua dd H,SO,4 1a 1,5M va ctia dd NaOH Ia 1,0M.

Céu 2: Tinh néng d6 mol/l cua dung dich HNOs va dung dich KOH. Biét

20ml dung dich HNO; duoc trung hoa hét béi 60ml dung dich KOH.

20ml dung dich HNOjs sau khi tac dung hét voi 2g CuO thi duge trung hoa hét bi 10ml dung dich KOH.

Huwéng dan giai

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

Céu 3: Tron dd A chira NaOH va dd B chira Ba(OH), theo thé tich bang nhau dugc dd C. Trung hoa
100ml dd C can hét 35ml dd H,SO, 2M va thu dugc 9,32g két tia. Tinh ndng d6 mol/l cia cac dd A va B.
Can tron bao nhiéu ml dd B v&i 20ml dd A dé hoa tan vira hét 1,08g bot Al.

Huwéng din gidi
bap $6: "H>SO, = 0,07 mol; "NaOH = 0,06 mol; "Ba(OH), = 0,04 mol.

Cummaon) = 1,2M; Cygaom 2y = 0,8M.
Can tron 20ml dd NaOH va 10ml dd Ba(OH), dé hoa tan hét 1,08g bot nhom.

Cau 4. Tron 300 gam dung dich HC1 7,3% véi 200 gam dung dich NaOH 4%. Tinh nong d6 phan trim
clia cac chét tan trong dung dich thu duoc.

Hudéng dan giai
Cau 5. Tron 100 ml dung dich H,SO, 20% (d = 1,137 g/ml) véi 400 gam dung dich BaCl, 5,2% thu duoc

két tiia A va dung dich B. Tinh khi lugng két tia A va ndng do phan tram ciia cic chat trong dung dich
B.

Hudéng dan giai
Cau 6. Tron 1an 200 ml dung dich H,SO, 1,5M vao 301 gam dung dich H,SO, 3M (D = 1,29 g/ml). Tinh
nong d6 mol/lit ciia dung dich H,SO, nhan duoc.

Hudéng dan giai
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Cau 7. Hoa tan vura du oxit ciia kim loai M ¢6 cong thitc MO vao dung dich H,SO, lodng nong d6 4,9%
dugc dung dich chi chira mot mudi tan c6 néng do 7,69%. Xac dinh tén kim loai M.

Huéng din giai
Cau 8. Hoa tan 6,2 gam hoan toan Na,O vao trong 193,8 gam nudc thu duoc dung dich A. Tinh nong do
phan trim ctia dung dich A.

Hwéng din giai
Cau 7. Cho 50 gam dung dich CuSO4 16% vao dung dich A trén, thi thay xuat hién chat két tia. Loc ldy

két tia dem dun nong dén khdi lwong khong d6i duge chét ran B, sau d6 hoa tan hét chat ran B vao trong
dung dich acid HCI 2M. Tinh thé tich dung dich acid HCI d4 dung.

Hwéng din giai
Cau 8. Tron V(1) dung dich A (chtra 9,125g HCI) voi V(l) 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.
a) Tinh ndng d6 mol/lit ctia dung dich D.

b) Tinh ndng d6 mol/lit ciia dung dich A, dung dich B (Biét hiéu ndng do mol/lit ciia dung dich A
trir nong d6 mol/lit dung dich B 14 0,4mol/1)

Huéng din giai
Cau 9. Tron 1/3 (1) dung dich HCI (dd A) véi 2/3 (1) dung dich HCI (dd B) dugc 1(1) dung dich HCl méi
(dd C). Ly 1/10 (1) dd C tac dung véi dung dich AgNO; du thi thu duoc 8,61g két tua.
a) Tinh néng 6 mol/l ciia dd C.
b) Tinh néng d6 mol/l cua dd A va dd B. Biét nong do mol/l dd A = 4 ndng dé mol/I dd B.

Huwéng dan giai

Céu 10. Tinh ndng d6 ban dau cua dung dich H,SO, va dung dich NaOH biét rang:
- Néu d6 3 lit dd NaOH vao 2 lit dd H,SO, thi sau phan tng dd c6 tinh kiém v&i nong do 0,1M.
- Néu d6 2 lit dd NaOH vao 3 lit dd H,SO, thi sau phan tmg dd c6 tinh acid véi nong do 0,2M.

C6 4 chat 1ong trong sudt : dung dich NaOH ; dung dich NaCl ; dung dich H,SO, ; H,O. Chi dung thém
mét thude thir, hay néu cach nhan ra tirng dung dich.

Huwéng din giai

Phan C: Bai Tap Tir Cac Pé Thi Chon Loc (6i thiéu 20 ciu)
( Chon loc cac bai tap tir cac dé thi HSG hoic thi chuyén)
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Céu 1: (trich tir dé vao 10 chuyén Lam Son — Thanh Hoéa ) Sodium chloride 0.9% 13 nuge muéi sinh

1y chira NaCl ndng do 0,9%(D =1,009 g/ ml) tuong duong cac dung dich trong co thé nguoi nhu mau ,

nudc mat,...thuong dugc st dung dé siac mié€ng, sat khuan,...Hay trinh bay cach pha ché 500ml nudc mudi
sinh 1y tr mudi dn nguyén chat va nudce cat.

Huwéng din giai
mm;:| {g}
NaZl — {m}

::Iurg dich

C% 100%

= m,, =200.0,009 =4,5gam

= m, , =304,5- 4,5=500gam

Khéi luong dung dich NaCl 1a 500.1,009 = 504,5 gam
Céch pha dung dich NaCl 0,9%:
- Bué6c 1: Can cdc thuy tinh (loai ¢6 chia vach, thé tich cdc trén 500 ml)
- Bude 2: Gia sir cdc c6 khdi lwgng 1a m gam. Cho mudi vao cde khi can chi (m + 4,5) gam
- Bué6e 3: Cho tir tir nude vao ce dén khi can chi (m + 4,5 + 500) gam.
(Ghi cha: Ciing co thé dong nudc bang dng dong thé tich, sau d6 can mudi va cho vao dng dong thé tich)
Luu §: c6 3 loai nong do phan tram (C%) thuong gap nhu sau:

Khoi lwgng chat tan/Khoi
lwgng dung dich (w/ w)

Khoi lwgng chat tan/Thé tich
dung dich (w/v)

Thé tich chét tan/Thé tich
dung dich (v/v)

C% =

my,

C% =

v
C% = 100%

dd

Mg khéi luong chat tan (g)
myq: khoi lugng dung dich (g)

Mgy khf')i luong chat tan (g)
Vaa: the tich dung dich (mL)

Ve thé tich chat tan (mL)
Vaa: thé tich dung dich (mL)

Dang co trong chuong trinh

VD: nhu cac dung dich nudc muodi

VD: nhu tinh d6 rugu

hoc chinh thire sinh 1i, thudc nho mat,.....

Céu 2: (trich tir @& vao 10 chuyén Nam Dinh )
Binh dinh muc 12 mét dung cu thﬁy tinh ¢6 c¢6 dai, nhé, chi khic mot vach duy nbét "7
(hinh minh hga). Khi thém nudc dén dung vach nay s€ thu dugc dung dich c6 thé =
tich bang thé tich dugc ghi trén nhén ctia binh dinh muc v6i d chinh xac rét cao.
NaOH la mét chét rdn mau tr'fmg, hit Am manh. Do d6, sau khi pha ché, néng do cua
dung dich NaOH ¢ip phai duoc xac dinh lai. Hoa tan 1,0986 gam mot mau NaOH
rin trong cdc, 10i dung phéu dé chuyén dung dich A vira thu dugc vao binh dinh o

murc nhan ghi S00mL  Cha y cén trang can than cdc va phéu bang nudc cat va
chuyén hét nudc trang vao binh. Ti€p tuc thém nudc cat vao binh dinh mirc dén
vach thu duoc dung dich B . Liy 1% 99ML 4yno dich B cho vao binh tam gidc,
thém khoang 10mL pypgc ct, 2 giot chét chi thi phenolphtalein thu duoc dung dich
C . Thém tr tir dung dich HC10,0520M vao dung dich C trong binh tam giac dén
khi dung dich vira mat mau thi dung vira hét 10,50 mL dung dich HCI

1. Viét phuong trinh hoa hoc cta phan Gng dé xay ra. Dung dich C c6 mau gi?

500 mL
a2

2. Tinh ndng dd (mol/ L) cua NaOH trong dung dich B .

3. Trong mdi truong hop sau, nong do NaOH trong dung dich B x4c dinh dugc s& 16n hon, nho hon hay
bang so v6i gid tri thu dugc & ¥ 2 (c6 giai thich ngan gon)?

a) Khong trang cdc va phéu dan dén mot phan dung dich A khéng vao binh dinh mic.

b) Thém nudc cat vuot qua vach binh dinh mirc khi pha ché dung dich B.
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¢) Thém 12mL thay vi 10mL nyée cAt vao binh tam gide khi tao ra dung dich C.

4. Tinh khéi lwong nude da bi hap thy vao mau NaOH rep,
Huwdng dan giai
So do phan tich:

Lag 10mL B
Then10 noa czh
heén nBoafied 00 2 giot phenolphtain +HCI =i L .
gy e — g B —=rmeREs, gd C - -~ e — fied khi C malmea
cheall 0986 gam i V=300 m Ve=20ml  Vuo=105ml
1. NaOH +HCl - NaCl+H,0 ; Dung dich C ¢6 mau d6 hodc hong.
5. Mo =Nyg =0,052.10,5.10"" =5,46.107" (mol)
q -a
ﬂ =0,0546mol/ L
Néng d¢ ciia NaOH rong dung dich B1la  0-01 (xét 10 ml = 0,01 lit dung dich B)

3.

a) Do ¢c6 mdt lugng NaOH bi that thoat nén két qua s€ nho hon.

b) Dung dich B bi pha lodng nén két qua s& nho hon.

¢) Thé tich thay doi lugng NaOH ciing thay doi twong ing nén nong do NaOH s& khong thay doi.
n =5,40.107 (mol)= n,_, .0, =5.46.107.50 (mol)

4. MaOH (10ml)
5 . A0 =1.092
mNaOHtrongméu:40. 5,40.107.50=1,092 gam

= M nugeaaipng = 1,0986 — 1,092 = 6,6.107 gam
Cau 3: (trich tir de vao 10 chuyén Ha Nam)

=

5%

Cho 9 gam oxit ciia kim loai R téc dung vira dit véi dung dich H250412:5% g qiroc dung dich

chtra mot mubi c6 ndng do 17.757% (dung dich A ). Lam lanh dung dich A thy c6 6,95 gam chit rin

X tachra, phan dung dich bio hoa c6 nong do 15,19% (dung dich B ). Xac dinh kim loai R va cong thirc
chat ran X. )
Huwéng dan giai
R>0O,: a mol
Rzon + IleSO4 Rz(SO4)n + l’lHQO
a an a
.98.100
mddH,SO,4 = aan: 784 an (gam)

mR,(SO,), = a(2R+96n) = 2Rn+ 96an

mdd sau phan img= 9+ 784an

C% mudi = 2X090AN 4560, =17 757 9(1)
9+784 an

mR,0, =a(2R+16n) =9 (2)

Giai (1) va (2) ta c6: aR= 3,5 ; an=0,125

R_)g chon n=2; R=56

n
CT: FeO
FeO + H,SO, FeSO, + H,O
0,125 0,125 mol

mFeSO4 = 0,125%152 =19 gam

98+x0,125% 100
12,5

Piat CT cua X: FeSO,4.nH,0 : x mol

mFeSO, = x(152+18n2=6,95 (3)
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19—-152x. —
) =——100%=15,19% =
C%FeSO, bh 107—6.95 0= 0 x= 0,025 mol

Thé x= 0,025 mol vao (3) ta c6 n=7
CT cua X: FeSO4.7H,O

Céu 4: (trich tir @& vao 10 chuyén PH KHTN Hué)
A va B 13 hai dung dich HCI ¢ néng dd khac nhau. Dung dich tao thanh khi tron Vi lit A voi Va lit B
tac dung vira du voi 5,304 gam hon hop kim loai gdm Fe, Al , Cu thu duoc dung dich C, chit rin khong

tan D va gidi phong 1,0752 lit khi H, & dktc. Pét chay hoan toan D trong khong khi roi hoa tan bang

V, +V, =0.156

dung dich HCI thi cling can luong dung dich HCI phy trén. Biét lit, ndng do ciia B gip

A |

4 1an cia A va 2 it dung dich B hoa tan vira hét 6 luong Fe trong hdn hop.
(a) Tinh % khoi lugng moi kim loai trong hon hop
(b) Tinh ndng do Mol/ it cua dung dich 4 va dung dich B

Hwéng din giai
1,0752

n, = 1 = 0,048 (mol)
a) S
bt s6 mol cua Fe, Al, Cu trong 5,304 gam hon hop ban dau 1an luot 1a x, y,z(X,y,z>0)
— Ta c6 phuong trinh: 56x + 27y + 64z = 5,304 (gam) (I)
Phuong trinh hoé hoc:
(1) Fe + 2HCI — FeCl, + H»

X ==== 2X =mmmmmmemmeeeeee X (mol)
(2) 2A1 + 6HC1 — 2AICI; + 3H,

y 3y 1,5y (mol)

— Taco phu:ong trinh: x + 1,5y = 0,048 (mol) (II)

(3)2Cu+ 0, —— 2Cu0

Z -mmmmmmmmmoeoes z (mol)
(4) CuO + 2HCI1 — CuCl, + H,O
Z --—---- 2z (mol)

— Theo gia thiét: D6t chay hoan toan D trong khong khi rdi hoa tan bang dung dich HCI th ciing can

luong dung dich HCI phy trén nén ta co phuong trinh: 2z = 2x + 3y (mol) (III)
Giai (I) (II) va (III): x = 0,036; y= 0,008; z= 0,048
Vay, phan trim khéi lugng mdi kim loai trong hdn hop bang

vim, =220 30 1000 ~38,01%
5304
3
Joom,, =220 27 100% ~4,07%
15304
%m,, =100%- 38,01%- 4,07% =57,92%

b) Theo (1) (2): nuci = 2x + 3y = 0,096 (mol)
Goi ndng do dung dich A va B 1an luot 13 t va 4t (t > 0)
Ta c¢6 phuong trinh: t.V; + 4t.V, = 0,096 (mol) (IV)
VaV,+V,=0,156 (Lit) (V)

1

Trong © hdn hop ban dau ng. = 0,006 (mol)
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Phuong trinh hod hoc:
(5) Fe +2HCl — FCClz + Hz
0,006 -- 0,012 (mol)
V2

Ta c6 phuong trinh: 4t. 2 =0,012 (VI)

Giai (IV), (V) va (VI): t=0.,5, V, =0,144; V,= 0,012

Vay, néng do cua dung dich A 1a 0,5M va dung dich B 1a 2M.

Céu 5: (trich tir dé vao 10 chuyén Quang Trij)

Trong phong thi nghiém c6 cac dung cy, hoa chét 14 can, 6ng nghiém, binh chia do, 6ng hit, nude cit va
dung dich H,SO. 98% c6 khdi luong riéng D = 1,84 (g/mL). Hiy tinh toan va trinh bay cach pha ché 0,5
lit dung dich H,SO,4 1,5M.

Huwéng din giai
_0,75.98.100

Nyso, =0,5.1,5 =0,75(mol) = my, oo o, =

- 75
=75(eami= V =—— =40.76(mL
(gam) 1,84 (L)

dd H,50, 98%
98 o

=V, , =500- 40,76 =459,24(mL)

H,O
Cich pha ché: Dung 6ng hit va binh chia d6 (1) dé ldy chinh xac 40,76 mL H,SO. 98%; lay chinh xéac
459,24 mL nudc cit vao binh chia do (2). D6 that tir tir binh (1) vao binh (2) va khudy déu bang diia thity tinh
ta dugc 500 mL dung dich H,SO4 1,5M.
CAu 6: (trich tir dé vao 10 chuyén Phi Yén ) , ,
Nghién ctru ve do tan cua muodi clorua kim loai nhom 1A theo nhiét d giup con ngudi tach lay mudi clorua
ra khoi cac loai quing c6 gia tri cho cudc séng. Cu thé, tach KC1 va NaCl ra khoi quing xinvinit (NaCLKCI),
qua d6 str dung KC11am phén bon va NaCl 1am mudi n tir qua trinh khai thac quing ndy. Céc thong sé vé do
tan (S — khdi luong chit dé tan trong 100 gam nudc dé tao dung dich bdo hoa) ¢ cac nhiét do duoc ghi lai &
bang gia tri sau:

t°C 0 10 20 30 40 60 70 90 100

S(NaCl) | 35,6 35,7 35,8 36,7 36,9 37,04 37,5 38,5 39,1

S (KCI) 28,5 32,0 34,7 42,8 45,2 45,8 48,3 53,8 56,6

Hoc vién A da tién hanh thyc nghiém véi cac budc sau:

- Budc 1: Hoa tan mot luong quing xinvinit da dugc nghién nho vao 1000 gam nude & 100°C, cho dén
khi chét ran khong tan dugc nita, loc bo phan rin khong tan, thu duoc dung dich béo hoa.
- Budc 2: Lam lanh dung dich bao hoa vira thu duge ¢ bude 1 dén 0°C (lugng nudce khong déi) théy
tach ra m; gam cht ran.
- Budc 3: Tiép tuc cho m; gam chét ran nay vao 100 gam H,O & 10°C, khuay déu, thay tach ra m, gam
chét ran khong tan.
Hoc vién A khi xir 1y thong tin va sd liéu thuc nghiém dé c6 cac nhan dinh sau:

(a) Gid tri ciia m; va m lan lwot bang 316 va 249.
(b) Trong chat ran ing véi khoi heong m, gam van con mot hrong nhé mudi NaCl.
(¢) Sau budc 2, chuwa tach dwoc hoan toan KCI ra khéi hon hop.

Bing cac phép tinh va 1ap luan, em hiy cho biét hoc vién A da c6 nhan dinh nao ding, sai?
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Cho réng su c6 mat cia NaCl khong anh hudng dén d6 tan cia KCl va nguoc lai.
Hwéng din giai
Khdi lwong chit tan tai 100°C 1a NaCl: 391 gam va KC1: 566 gam.
KCl :566- 285 =281g _316g
(2) Gid tri m, = NaCl :391- 356 =35¢g

Khi hoa tan vao 100 gam nudc (10°C) thi mKClyena = 281 — 32 =249 gam. Vay nhan dinh (1) 1a ding.
(b) Sai. Vi ran m2 gam chi c6 KC1
(c) bung.
Céu 7: (trich tir dé vao 10 chuyén Ninh Binh)
Trong phong thi nghiém, hoc sinh c6 thé ty pha ché dung dich nudc rira tay kho, cong thirc pha ché nhu
sau: Con (ruou etylic) 96°% 400ml; oxi gia (H,0,) 3% 20ml; glixerol (CsHs(OH)s); 10ml; tinh dau: 2ml;
nuéce cat hoac nudc dun soi dé ngudi; 68ml. Tinh d6 con ciia dung dich sau khi pha tron cac nguyén lidu
trén vo1 nhau.

Huéng din giai
Do con ctia dung dich sau khi pha tron cac nguyén liéu véi nhau 1a:

400%

100 #100 =76,8"°
400+204+10+2+08

Céu 8: (trich tir dé vao 10 chuyén Pa Ning) Lam lanh 250 gam dung dich FeCl, bdo hoa & 90°C xudng
10°C thu duge m gam tinh thé mudi két tinh X va dung dich Y. Cho dung dich Y tac dung voi lugng du
dung dich AgNO:; thi thu duge 169,1 gam két tua. Biét do tan cia FeCl, & 90°C va 10°C lan luot 1a 100
va 64. Tinh m va xac dinh cong thic ctua X.
Hwéng din giai
Goi tinh thé c6 cong thirc phan tir 1a FeCl,.nH,O
Dung dich Y tac dung véi AgNOs c6 phuong trinh
FeCl, + 3AgNO; — Fe(NOs); + 2AgCl + Ag
a a a
Miéttia = Mager + Mag = 143,5.2a +108.a = 169,1 — a = 0,428 — Mg = 54,4 gam
Xét & 90°C co: 100 gam chat tan FeCl, tan trong 100g nudc tao thanh 200g dung dich mudi FeCl,
? gam chit tan FeCl, tan trong nudc tao thanh 250g dung dich mudi FeCl,
Nén khdi lwong chét tan trong 250 gam dd 1a Mg.,= 125 gam — Ng.c.= = 0,98 mol
Xét ¢ 10°C ¢o 64 gam chit tan FeCl, tan trong 100g nudc tao thanh 164 gam dung dich mudi FeCl,
54,5 gam chit tan FeCl, tan trong nudc tao thanh ? g dung dich mudi FeCl,
54,4.164 13
a1 9,4 gam
Bao toan khdi luong 6 Magwan g = mx + my hay 250 = 139,5 + m, — m, = 110,5 gam
Bao tOél’l khél hIO’Ilg cua FeCIZ Cé mFeClzbandau = mFeClztrongX + mFeClztrongY
— Mpecprongx = 125 — 54,4 = 70,5 gam
Trong tinh thé ¢6 FeCl,.nH,O — FeCl, + nH,0O
M (127+18n) 127
m 110,5 70,5
c6 (127+18n). 70,5=110,5. 127 —n=4
cong thic cua tinh thé 1a FeCl,.4H,0
Céu 9: (trich tir dé vao 10 chuyén TAy Ninh) Khi lam nguoi 513.2 gam dung dich bdo hoa R,SO, (R 1a
kim loai kiém) tir 80°C xudng 10°C thi ¢6 197,7 gam tinh thé R,SO,.nH,O tach ra khoi dung dich (n
nguyén, thoa mén diéu kién 7 < n < 12). Biét d6 tan cua R,SO, & 80°C va 10°C lan luot 14 28,3 gam va
9,0 gam. Xac dinh cong thirc cua tinh thé R,SO4.nH,0.
Huéng dan giai

Nén mdd FeCl,~

0 80°C, S =28,3 gam ,
100g H,O hoa tan 28,3 gam chat tan tao thanh 128,3 gam dung dich bao hoa
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400g H,O hoa tan 113,2 gam chattan <~ — 513,2 gam dung dich bdo hoa
rpddsaukéttinh: 513,2 - 197,7 = 315,5 (gam)
O 10°°C, S =9 gam ,
100g H,O hoa tan 9 gam chat tan tao thanh 109 gam dung dich bao hoa

289,5 gam 26,1 gam < 315,5 gam dung dich bao hoa
Im, . =1132- 26,1=87,1
® o
m,, ., =400- 289,5=110,5
Tinh thé c6 cong thitc R,SO..nH,O nén ta ¢ ti 18
2R +96 87,1

= P R=71n- 48
18n 110,5
Bién luan voi 7<n <12
n | 8 | 9 | 10 | 11
R | 8,8 | 159 | 23 | 30,1

Vé6in=10, R =23 (Na)
Cong thue tinh thé 1a: Na,SO4.10H,O

Céau 10: (trich tir dé vao 10 chuyén Yén Bai) , ’

C6 166,5 gam dung dich MSO, 41,561% & 100°C. Ha nhiét do dung dich xudng 20°C thi thay c6 m; gam
MSO,.5H,0 két tinh va con lai m, gam dung dich X. Biét m;-m, = 6,5 va d6 tan caia MSO, & 20°C 13 20,92
gam trong 100 gam nudc.

a. Tinh ndng d6 phan trim cta dung dich bio hoa MSO, ¢ 20°C.
b. Xac dinh cong thirc mubi MSO..

‘ ‘ Hwéng din giai
.a. Nong d6 phan trdm cua dung dich bao hoan MSO4 ¢ 20°C la:

20,92
CQ/OMSO4 _ 2092+100 : =17,3%

my+m, =166,5 [m; =86,5gam
b. Theo dé bai ta co: 1~ M2 =65 = |[m, =80gam

0 20°C, ta co:
04 100 M0, 900 805  80x2092
= My.0 _ Murgden - Muso, — Muso, _ 100+S - 100+20,92 _ 13,84 gam

m
H20 =80 - 13,84 = 66,16 gam
0 100°C, trong dung dich c6:

166,541,561

m
Muso, 100 = 69,2 gam; H20 — 166,5 - 69,2 =97,3 gam

- Msgedia_6or . 1384=5536gam | "2LPP=073 66,16 = 31,14 gam
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3,14 173
— nH20 tJCh a_ 18 — 1,73 mol — nM504 t;chra: 5 — 0,346 mol

— 0,346(M + 96) =55,36 7 M =064
Viay M 1a Cu. Cong thic cia mudi 13 CuSO..

Cau 11: (trich tir dé vao 10 chuyén Binh Dwong)

Hoa tan hoan toan 36 gam oxit kim loai M (hoa tri IT) bang lugng vira du dung dich H,SO4 20% (lodng), thu
dugc dung dich X c6 néng d6 28,07%.

a) Tim M.

b) Lam ngudi dung dich X dén nhiét d6 t°C thdy tich ra m gam tinh thé MSO,.5H,0. Biét rang d6 tan cua
MSO, ¢ nhiét d6 t°C 1a 17,074 gam. Tinh m.

Huong dan gidi
a) Goi cong thirc hoa hoc cua oxit kim loai M 1a MO c6 s6 mol trong 36 gam la x (mol, x > 0)

Phuong trinh hoa hoc:
MO + HzSO4 g MSO4 + Hzo
X X X (mol)

M,y 50 =98x 'IDDD.f:ﬁ =490x f_gam}
Theo phuong trinh: o 20%
BT khéi hrgng: Mas wso, = 30 + 490x (gam)

(M<+9
e =X MH90) 6000 —28.07%

Ta c6 phuong trinh: W 30+490x )
Va myo =x(M + 16) = 36 (gam) (II)

Giai (I) va (I): M = 64 (Cu); x = 0,45

Vay, M la Cu.

b) Thay x = 045 (mol) — Masvso, = 30 + 490.0.45 =256.5 (gam)

bat s6 mol CuS0O4.5H,0 bi tach ra la y (mol, y > 0)
/ :; . - .
0,45 160~ x 160 100 =17.074

Ta c6 phuong trinh: ~7256,5- 0,45 160- 5x 18 — x =0,28 (mol)

Vay, gia tri cuia m = 0,28.(160 + 5.18) = 70 (gam)

Céu 12: (trich tir dé vao 10 chuyén Nguyén Du-Daklak)

Dbt chay hoan toan 12 gam mot mudi sunfua kim loai M (héa trj IT), thu dwoc chit rin A va khi B. Hoa tan
hét A béng mot lugng vira du dung dich H,SO4 24,5% vira da thu dugce dung dich mudi co nong do 33,33%.
Lam lanh dung dich mubi nay thiy tach ra 15,625 gam tinh thé mudi ngdm nudc X, phan dung dich bio hoa
luc nay cé né)ng do 22,54%. Xac dinh kim loai M va cong thirc hda hoc mudi tinh thé ngam nuoc X.

Hudéng dan giai

Goi mudi sunfua cta kim loai M hoa tri II 1a MS

2MS + 30, 12MO + 2S0,
Xmol 2x 2x
MO + H,SO, IMSO, + H,0
Gia st 1y 1mol MO (chét ran A) phan tmg véi 1mol H,SO, thu duwgce 1 mol MSO,
98.100
=400g
Khéi luong dung dich H,SO, 1 243
M + 96
M+ 6+400°

Tir cong thire tinh C% mudbi ta co
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Giai dugec M = 64 (Cu)
-
) 12 =0,125mol
12gCuS chira s6 mol CuS = 04+32 =nCuSO,; => mCuSO0;, = 20g
0,125.98.100

Khéi lugng dung dich CuSO; = mCuO + mdd H,SOs = 0,125.80+ 24 =60g
CUSO4 + l’leo DCUSO4.1’IH20
160 160+18n
15,625.160

160+18n <= 15,625
C% dung dich bio hoa

n_ 15,625.160
22,54 =—100+18n_ 109
00-15,025  —n =5 Vay cong thic X la CuSO4.5H;0.
Cau 13: (trich tir dé vao 10 chuyén Gia Lai )

Cho biét ndng do cua dung dich KAI(SO,), bdo hoa ¢ 25 C 13 5,75%
KAI(SO,), . »5'C

- Tinh d0 tan cta
- L4y 800 gam dung dich bio hoa KA1(SO.) & 25 C dem nung noéng dé 1am bay hoi b6t 200 gam nudc,

\ p ° , ; p P
phan con lai duoc lam mat dén 25 € Hoi c6 bao nhiéu gam tinh thé phén (80,),.12H.0 g ;1o
Huwdng dan giai

S
CU"E'K.!-.I[SDL b _5+1m— .1DD%=5,?5% = %AI[EDQE 2540 =6} 1 {g}

) Do tan (S):
Tir d6 tan ta c6 trong 800 gam dung dich bdo hoa gom: 46 gam KAI(SO.), va 754 gam H,O.
bat: KAI(SO4), 12H,0 (a mol)

Sau khi lam bay hoi 200 gam H,O thi lugng H,O con lai: 754-200=554 (g)

7  5=10- 589 44461~ 2=0,0498(mol)
Do nhiét do khong ddi nén dé tan ciing khong ddi: ~ 954- 216a
m <258+12.18)a = m =236(0),

KANSD, ), 12H O
Céu 14: (trich tir dé vao 10 chuyén Gia Lai) ’
Tt mudi epsom (MgSO4.nH,0) 1a mot loai muoi khoang ty nhién 1a mét loai mudi khodng tu nhién thuong
dugc sir dung trong viéc 1am giam viém, giam dau va thu gidn co bap. Khi 1am lanh 110 gam dung dich
MgSO, 27,27% thiy c6 12,3 gam mudi epsom tach ra. Phan dung dich bio hoa c6 ndng d6 24,56%. Xac
dinh gia tri cia n.

KAIS0, ), 12H,0

Huwéng dan giai

_110.27,27

MgSO,
Trong 110 gam dung dich: 100
Sau khi tach ra 12,3 gam MgSO.,.nH,O thi trong phan dung dich bio hoa:
(110~ 12,3).24,56
Myes0,
100

=~3(0(gam)

=24 (gam)

12,3

27120 =30- 24= n =7
Bio toan khéi lugng MgS0,: 120 +18n
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Cau 15: (trich tir dé vao 10 chuyén Binh Phuéc )

Xéc dinh khéi lugng FeSO,.7H,O tach ra khi 1am lanh 300 gam dung dich FeSO, bio hoa ¢ 30°C xudng 10
°C. Cho biét d6 tan ctia FeSO, ¢ 30°C 14 35,93 gam va ¢ 10°C 14 21 gam.

Huéng din giai

Dung dich bao hoa ¢ 30°C:

my, =300 g

35,93>300 _

m,., = 79,30
FeS0, 135,93 g

Goi khoi lwong FeS04.7H,0 tach ra 1a x gam.
152x

. . 278
Khoi lugng FeSO, két tinh 1a: gam.

152x
278

79.30-

Khdi lwong FeSO, con lai trong dung dich 14 gam.

Khéi lugng dung dich con lai 1a 300 — x gam.
Ta co:
152x

79,30- 775 21

300-x 121 = x=7297¢g

Viy ¢6 72,97 gam tinh thé FeSO,.7H,0 két tinh.

Céu 16 : (trich tir dé vao 10 chuyén Quang Nam )
Khi nung néng CuSO.4.5H,0, khoi lugng chat ran
giam dan do mat nudc:

CuSO,5H,0 —*— CuSO,nH,0+(5- n)H,0
*) - , ,
Df) thi béq biéu dien gi(f) giém khoi lugng cﬁa chat
ran (% khoi lugng chat ran giam so voi khoi luong
chat ran ban dau) theo nhiét d khi nung CuSO4.5H
20.

Xac dinh gia tri cia n trong phuong trinh (*) khi
nung CuSO4.5H,0 & nhiét d 230°C. 40

]

0 ghiim kbl hrgmg (%)

Hwéng din giai
CuSO,5H,0 —* CuSO,nH,0 +(5- n) H,0
Khéi lwong giam = 18(5-n) = 28,8%.250 = n =1

Céu 17: (trich tir dé vao 10 chuyén Quang Nam )

i -
g
1¥
1% =
¥
5
gl

a5 9

I'\"l"
1 "

w

0

| L L L L L |

1
&8 1M & W 15 Mg M 4
MhbEn ) mung {(F0)

Quing sylvinite c6 thanh phan chinh 1a NaCl, KCI. Tir sylvinite, c6 thé tach KC1 théng qua quy trinh 3 budc

nhu sau:
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Budce 1: Nghién quang, hoa vdi nudc, gitr on dinh & 100°C, léng, loc, thu dugc dung dich bao hoa NaCl,
KCl1 ¢ 100°C (goi 12 dung dich X, c6 khdi lugng riéng 1,9 g/cm?).

Budc 2: Cho V, m® khéi dung dich X vao bé két tinh, 1am ngudi vé 30°C, sau khi NaCl va KCI két tinh
hoan toan, lang, loc, thu duoc m; kg hdn hop mudi Y va nudc cai (1).

Bude 3: Hoa tan m, kg Y trong V, m® nuée & 100°C, thu duge dung dich Z va phéan rén khong tan. Lang,
loc, 1am nguoi dung dich Z vé 30°C. Sau khi mubi két tinh hoan toan, lang, loc, thu dugc m, kg chat ran T va
nuoc cai (2).

Gia sir thanh phan khac trong quing (ngoai NaCl, KCI) khong bi két tinh; KCI, NaCl két tinh & dang mubi
khan; d9 tan S (gam/100 gam nudc) cua NaCl va KCI nhu bang bén va khong anh hu0’ng dén nhau khi hai
mudi cting ¢6 mat trong mot dung dich, hiéu suét cac bude déu dat 100%, khéi lwong riéng cua nudc 1a 1
gam/cm’; trong qua trinh két tinh & bude 2 va , lugng nudc khong doi.

TT | Nhiét 39 (°C) 30 100
S\ 36,1 39,2
2 S, 372 56,3

a. Phan nudc cai (1) hay (2) c6 thé duoc cho vao hoa véi quang & budc 1? Vi sao?
b. Tinh khéi luong nude c6 trong dung dich X va gia tri cia m; mot khi V, =1.
¢. Tuong img véi V, = 0,2 va gid tri m; ¢ y b, hdy tinh gia tri mo.
d. Tuong tng vé6i gia tri m; & ¥ b, hay tinh gia tri V, dé thu dugc KCl tinh khiét v6i khdi luong 16n nhit trong
T.
Hwéng din giai

. Phin nudc cai (1) hay (2) déu co thé duge cho vao hoa véi quing ¢ bude 1 vi chira NaCl va KCl
b.
*V,=1m’= 1000 lit
- Khéi luong dung dich X 14 1,9.1000 = 1900 kg
- 0 100°C:

+ 195,5 gam dung dich X ¢6 39,2 gam NaCl va 56,3 gam KCl

+ 1900 kg dung dich X c6 380,972 kg NaCl va 547,161 kg KCl
- Khéi luong nudc cé trong dung dich X 1a 1900 — 380,972 — 547,161 = 971,867 kg
* Khi ha nhiét d6 tir 100°C xudng 30°C:

+ 100 gam nudc ¢6 3,1 gam NaCl va 19,1 gam KCI tach ra

+ 971,867 kg nude c¢o 30,128 kg NaCl va 185,627 kg KCl tach ra
- Khéi lwgng mubi trong Y: m, = 30,128 + 185,627 = 215,755 kg

m, ., =30,128kg m, ., =185627 kg
¢. V,=0,2 m* =200 lit = 200 kg nudc
-0 100°C.
+ 100 gam nuéc hoan tan tdi da 39,2 gam NaCl va 56,3 gam KCl
+ 200 kg nudc hoa tan t6i da 78,4 kg NaCl va 112,6 kg KCI

30,128 kg NaCl trong Y tan hét, 185,627 kg KCI tan mot phan trong 200 kg nudc.

= Dung dich Z ¢6 30,128 kg NaCl va 112,6 kg KCl
-0 30°C:
+ 100 gam nudc hoan tan 36,1 gam NaCl va 37,2 gam KCI
+ 200 kg nudc hoa tan 72,2 kg NaCl va 74,4 kg KCl

= NaCl chua bj két tinh, KCI bj két tinh mot phin

=

=

m, = Kl — 12,6 74,4 =382 kg

d. Dé thu duoc KCl tinh khiét voi khdi lwong 16n nhat trong T thi dung dich Z chira lugng KCl1 16n nhit
Ctr 100 gam nudc hoan tan ti da 56,3 gam KCl

m kg nuéc hoa tan ti da 185,627 kg KCI

m = 329,71 kg 7 V,=329,71lit=0,32971 m’

=

Céu 18: (trich tir dé vao 10 chuyén Ha Tinh )
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Dung dich sat khuan Povidine 10% dugc tng dung rong rii trong sat Fovidine 10%
khuan céc vét thuong. Mot chai Povidine 10% c6 thé tich 20 ml véi ndng do . 2L
iot 10%, chat 1ong cho vao dé hoa tan iot 1a con 70°. Hiy trinh bay cach pha E ::" umé
;

mdt chai Povidine trén. Biét con 70° ¢6 khéi luong riéng 14 0,855 g/ml va chat
rin khong lam thay d6i thé tich dung dich khi pha tron.

Hudéng dan giai
Tinh todn:
Vi chat ran khong 1am thay d6i thé tich dung dich khi pha tron nén:

Veaidine— Vean 70 = 20 mL = Meén 70° = 20 X0,855 = 17,1 gam.

Goi x 1a khéi lugng iodine can ldy (x > 0). Theo dé bai:

X
————>100
x+17,1 =10% = x=1,9 gam

* Pha ché: Pong lay 20 mL con 70° cho vao cdc thuy tinh; tiép tuc can liy 1,9 gam iodine cho vao cbc,
khudy déu thu duoc 20 mL dung dich sat khuan Povidine 10%.

Cau 19: (trich tir d¢ vao 10 chuyén Long An) o
. Glyphosate 1a mdt trong nhirng loai thudc dét co dugc st dung pho bién.
Glyphosate c6 cong thirc cdu tao nhur sau:
H

o
y N
\ NPZN

0 H
\C_'Cli—N/C\H O\H
o/ ,L \H

a) X4c dinh cong thire phan tir cua glyphosate.
b) Mot ngudi néng dan mua mot dung dich glyphosate dam dic c6 nong do
la 470 gam glyphosate trong 1 lit dung dich (470g/lit).

Trude khi ding dé diét co, ngudi néng din phai pha lodng dung dich ddm
dic ban dau sao cho ndng d6 dung dich giam xubng con 2,35g/lit.

Tinh thé tich (ml) dung dich ddm dic ban dau nguoi nong dan da dung dé
sau khi pha loang thu duoc 50 lit dung dich glyphosatecos nong do 2,35g/1it.

Huwéng din giai
a. Cong thtrc phan tir ciia glyphosate 1a C;HsOsNP.
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b. Khoi lugng glyphosatecos c6 trong 50 lit dung dich glyphosatecos nong dg 2,35g/1it 1a
50.2,35=117,5 (g)

Thé tich dung dich dam dic ban ddu ngudi néng dan da dung dé pha la
117,5 : 470 =0,25 lit = 250 ml

Cau 20: (trich tir d¢ vao 10 chuyén Hai Phong)

SO, H,50

Mot trong cac cong doan san xudt axit H,50, trong cong nghiép 1a hap thu bang ''2°* dic tao ra
ha , R , . H. 50, 1850, 2 .. H.S0O, , N

on hop cac oleum, cong thic chung [a “" 27 4 i. Bé thu dugc dung dich “"277* ¢c6 nong do mong
mudn, ngudi ta pha oleum vao nudc.
a) Hoa tan 58 gam oleum c6 cong thirc H,50,.n50, vao nudc, thu dugc 100 gam dung dich H,50,
66,64%. Xac dinh gia tri n.

SO. H,SO

b) Héap thu hoan toan m gam 3 vao 360 gam dung dich “72°%* 98%, thu dugc oleum c6 cong thic
.
H.50.-2,350; y4¢ dinh gia tri m.
Huwéng din giai
H,SO,nSO, + nH,0— (n +1)H,50, (1)
100 gam dung dich 1,50, 66,64% chtra 66,64 gam chat tan H,50,
Theo (1):
cg 78+80n (gam) H,50,.n50, tao ra 98(n +1) gam

Suy ra: 58 gam H,50,150, tao ra 66,64 gam chét tan H,50,

— —
Do dé: 66,64(98 +80n) =98(n+1) .58 = n=2.4
b) PTHH:
H.,S0, +2,550, — H,50,.2,550, (2)

SO 360.98% =352,8 H,S0,

360 gam dung dich 1,50, 98% chura gam chat tan
352,8
= Ny g, =——— =3,0 mol
— — —
Theo (2): Ngo, =2,5n, o, =2,5.3,6 =9 mol

mg, =9.80 =720 gam

Luuy:

- Khoéng duogc stir dung céc bai tap thién vé toan nhiéu, chu yéu khai thac ban chit hoa hoc
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