Chuong 7

Giai toan Hoa hoc

tinh dién t& CASIO 570VN Plus la mdt cong cu tinh toan
hitu hiéu dé st dung trong Hoa hoc véi nhitng phép tinh phic tap lam
don gian héa bai toan phai giai. Trong qua trinh tinh toan, ngudi giai hay
1am tron s6. Viéc 1am tron s6 nhiéu 1an sé cho ra két qua véi mot sai s6
nhit dinh va chdp nhan dugc. Tuy nhién trong nhiéu trudng hop sé lam
khé ngudi gidi né, néu ngudi ra dap 4n khong 1am tron sd trong sudt qua
trinh gidi. Do d6, hoc hdi d€ st dung mdy tinh thanh thao la viéc tit yéu
phai thyc hién.

Viéc st dung mdy tinh cAm tay, nhét 12 mdy tinh CASIO 570VN Plus ,
gilip ngudi giai toan hda hoc cac cong viée sau day:

1. Nhitng phép tinh phiic tap dugc thé hién trén man hinh nhu trén
gidy, khién viéc theo doi qua trinh nhap liéu d& dang va chéc chin.

2. Céc tinh todn nhu giai hé phuong trinh, lily thita v6i sé mi 16n,
don gian céc biéu thic, tinh mdt 4n tif mot phuong trinh nhiéu 4n
dugc mdy tinh hé trg tdi da.

3. Cac hang sb vat ly va héa hoc, viéc d6i don vi trong héa hoc nhu
doi tir °C sang °F, d6i tt at m sang Pa hodc sang mmHg v.v...
dugc tich hgp sén trén mdy tinh lam cho viéc nhap liéu tranh sai
sot khong dang c6.
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S.tam: N.C .Tuén Gidi todn véi mdy tinh CASIO 570VN Plus

V6i nhitng vu diém trén day, mdy tinh CASIO 570VN Plus t6 ra 1a ngudi
ban than thiét cho cdc ban hoc sinh, sinh vién va gido vién giang day
mon héa hoc trong viéc hoc tap, giang day mon hoc nay, déc biét 1a viéc
chuin bi cho cac ky thi cling nhu qu4 trinh lam bai thi mén Hoa hoc.

Céc vi du sau day dugc trich tif cac ky thi hoc sinh gidi mdy tinh cam tay
CASIO va VINACAL hing nam. Ldi gidi ctia n6 1a dép 4n ctia Ban t§
chiic cudc thi, chiing t6i 16ng vao d6 k¥ ning st dung mdy tinh cAm tay
dé minh hoa. Hy vong ring bai giing nay sé gitip cho cdc dong nghiép
dang giang day hoa hoc thém cac cong cu hd trg tinh toén tich cuc.

7.1 Hoa dai cuong

Vi du 1: Mbi phan ti X Y3 c6 tdng cdc hat proton, neutron, electron

bing 196; trong d6 s6 hat mang dién nhiéu hon s hat khong mang
dién 1a 60, s6 hat mang dién ctia X it hon sb hat mang dién cta Y 1a

76. Hay xac dinh ki hiéu héa hoc cia X, Y va XY3.

Bai giai:

Ky hiéu s6 don vi dién tich hat nhan ctia X 14 Zx, ctia Y 1a Zy, s6 neutron
(hat khéng mang dién) ctia X la Nx, cia Y la Ny. V6i X3 ta c6 cac
phuong trinh:

2Zx+6Zy+ Nx+3Ny=196
2Zx+6Zy —Nx—3Ny =60
6Zy —2Zx =76

Cong hai phuong trinh dau va ciing véi phuong trinh cudi, ta c6 hé
phuong trinh:

47x+127y =256
—2Zx+6Zy =76

O ko (5) (D)
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4 B12 BE256 B
©2 Be6 B76 B
Bx=13 By=17
Vay ta co6:
ZX:13;ZY:17

Viét ciu hinh electron ctia X, Y ta c6:

X:1s%25%2p%3s23pt; Y :1s5%25%2p°®35%3p°
Vay X la Nhom, Y 1a Clo. XY3 la AICl3

Vi du 2: Mot loai khodng chét ¢6 chida 13,77%Na, 7,18% Mg, 57,48%
0, 2,39%H va con lai 1a nguyén t6 X vé khoi lugng. Hay xac dinh cong
thiic phan ti ciia khodang san do.

Bai giai:

Ham lugng %X =100—-13,77—-7,18—-57,48—-2,39=19,18%
Can bang s6 oxi hoa trong hop chit:

13,77 7,18 57,48 2,39 19,18
2— 2+ 1+ X

- 1 -

X X
23 24 16 1 X
Suyra: X=5,33Y

Lap bang: St dung chic ning 1ap béang ctia CASIO 570VN Plus

Nhap biéu thic: 5.33X
Gart) ] E(End 8 B Eep)1 B

Ta sé nhan dudc két qua ghi vao trong mot bang nhu sau:
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1 2 3 4 5 6 7 8

5,33 | 10,66 | 15,99 | 21,32 | 26,65 @ 37,31 | 42,64

Chi ¢6 Y =6 la thoa man X = 32. Suy ra X 1a luu huynh S.
Na:Mg:0:H:5=2:1:12:8:2
Vay cong thitc phan ti cia khoang san do 1a: Na, M g 012 HgS»

Vi du 3: Tai 400°C, 10atm phan tng No(k)+3Hz(k) <= 2N Hs(k)

06 K, =1,64 x 107,
Tim % thé tich N H3 & trang thdi cin bang, gia thiét lic dau Na(k) c6

ti 1& s6 mol theo diing hé sb ctia phuong trinh.

Bai giai:

Ny(k)+3H,(k) <= 2N Hj3(k)
Theo PTHH ta co:

P, n 1

2= M o~ Py, =3Py,

Py, Ng, 3

Theo gia thiét: Py, + Py, + P, =10, suy ra Py, +4Py, =10 (1)
Ngoai ra:

_ (Pvm ) C16ax10~t o (Pnms )

— _\NH) — 7 —1,64x107%
P Py, (P, Py,.(3Pn, )

(Pn,)?
(Pn, )t

Suy ra: Py, = 6,65 x 1072.(Py, )%
Thay vao (1) ta c6 phuong trinh bac 2:

=27%x1,64x107%

6,65 x 1072.(Py,)* + 4Py, —10=0

BAm mdy tinh CASIO 570VN Plus, thuc hién chic niing gidi phuong
trinh bac hai:
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B0
6.65 X @@ (g (10" @2 B4 B @10 B
ta co: Py, =2,404V Py, = —62,55

Ta nhin dugdc Py, = 2,404 = Pyp, =10—4Py, =0,384atm. Vay:
% thé tich N Hz & trang thai can bang 1a 3,84%.

Vi du 4: Nitrosyl Clorua 1a mét chét doc, khi dun néng sé phan hiiy
thanh Nito monoxid va Clo. Tinh K}, cta phén ting 6 298K (theo atm

va Pa)
Nitrosyl Clorua | Nito monoxid | Cly
AH34(KJ/mol) 51,71 90,25 0
S59g(J/K.mol) 264 211 223

Khong yéu cau ngudi hoc phdi gidi bai téan ndy, chi yéu cau st dung
mdy tinh CASIO 570VN Plus dé€ tinh theo huéng din sau day:

Bai giai:

Phan ting héa hoc: Hing sd can bang nhiét dong luc hoc K dugc tinh
theo cong thuc sau:
AG=—-R.TInK

Trong d6 AG=AH - T.AS
AH=(2x%90,25%x103)+0—(2x 51,71 x 103)
AS=(2x211)+233—(2x 264)

J

T=298; R=8,314
K.Mol

(6@ %D 27 )

latm =1,013.10°Pa 1 (o) 25 &

(1) AH =(2x90.25x 103)+0 — (2 x 51.71 x 103) = 77080
®
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(2) AS=(2x211)+233 (2 x 264) =127

(3) AG=AH-T.AS=39234 W@ S 298 @M

AG
(4) nK= —o 7 =15.836= K= 1986 =1,326x 10 "atm

B o 0 @ © & ) 27 X298 B @ (@ (ef) by &

(5) K=1,326x10"7x 1,013 x 10°=1,343 x 102Pa
25 @

Vi du 5: Tinh ban kinh nguyén tif gan ding ctia Ca & 20°, biét tai nhiét
do d6, khéi lugng riéng ctia Ca bang 1,55g/cm3. Gia thiét trong tinh
thé Ca c6 hinh cau, c6 do dic khit 1a 74% .

Bai giai:
40,08 . . .
5 (lay khoi luong chia cho khoi luong

Thé tich ctia mot mol Ca la:
riéng) ’
Biét 1 mol Ca chita Ny = 6,022 x 1023 nguyén tir Ca. S6 N4 dudc bAm
trén CASIO 570VN Plus 1a 24,

o , . 25,858 x 0,74
Theo d6 déc khit, thé tich cia mdt nguyén tu Ca la:

6,022 x 10%3

. o 4 3V
Ap dung cong thic V = gTERg tasuyra R= i
T

40,08
— =25,858
1,55
(2) v= 20.74 =3,18x 10723
T B 24
(3) R=1} —1 965 x 10~8 (xem chi thich & dudi) !
4 @A) @ (m)

'PE truc quan ching t6i viét dusi dang hién thi trén man hinh, cic ban bAm phim

nhusau: (Vm) B 3 B9 @ 4 A 60 (T) B
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Vi du 10: M6t miu than 14y tif hang dong & ving nii d4 voi tinh hoa

Binh c6 9,4 phan hily 14C. Hay cho biét ngudi Viét c6 dai di tao ra
méu than d6 cach day bao nhiéu nim? Biét chu ky bdn ri ctia 4 C 1a
5730 nim, trong khi quyén c6 15,3 phan hity 14C. C4c phan hidy néi

trén déu tinh vdi 1,0 gam cacbon, xay ra trong 1,0 gidy.

Hiing s6 phong xa:
In2 In2

K=—=——
t 5730

1
2

Nién dai cia miu than ¢ = nim:

1. No 5730 15.3
—In—= X In 94 =4027.038219

K Nt In2

Vay ngudi Viét ¢d dai da tao mau than d6 cach day khoang 4000 niam.

Vidu 6: Cho can bing héa hoc

N,+3H, S2NHs v6i AH=-92K]/mol

Néu xuét phat tit hon hop chita N> va H theo ti 1& s6 mol bang ding
biang hé s6 ti lugng tiic 1a ti 18 1:3 thi khi dat t6i trang thdi can bang (6
450°C;300atm) thi N Hs chiém 36% thé tich.

@ Tinh hing s6 can bing Kj,.

(2) Giit nhiét do khong ddi (450°C) can tién hanh dudi dp sudt bao
nhiéu d€ khi dat t6i trang thai can bang N Hz chiém 50% thé
tich.

(3) Giit dp suét khong d6i (300atm) cin tién hanh dui nhiét do
bao nhiéu dé khi dat téi trang thdi cin bang N Hz chiém 50%
thé tich.
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Bai giai:

(1) Goi x1,%2,x3 12 % thé tich ciing 1a % s6 mol ciia Na, Ha, N Hs
tuong tng. Theo dé bai, ta tinh dudc: x3 =0,36;x, =0,48;x; =
0,16.

x5

Hing s6 cin bing K, = W
X1.{X2)".

(2) Theo diéu kién can bing, ta tinh dugc: x3 = 0,5; xp = 0,375; X1 =
0, 125.
2

. _ 3
Ta co: Kp = —xl.(xz)E‘.Pz’

v6i P can tim va Ky la

(3) Theo diéu kién can bing, ta tinh dugc: x3 = 0,5; xp = 0,375; X1 =
0,125. O nhiét do khéo sat:
2
X3

K=— 3
2T X1.(3x2)3.3002

Ap dung phuong trinh Van’t Hoff:

K\ -AH(1 1
In(2)=—"2(=-=
K; R L T
ta tinh duge Tp, & day Tj = 450° = 723K, R= 0 ©0WD 27 va
°C=K-273

(1) x3=0,36;x,=0,48;x; =0, 16.
0,36 &
0.16 30.48 B @ X300 &

(2) Theo diéu kién can bing, ta tinh dudgc: x3 = 0,5; xp = 0,375; X1 =
2

=8,138 x 10715 [ @

X

0,125 bAm tim Pt K, = ———>——
P xl.(x2)3.P2

X0.125 ®0.375 A (&I

B@ & @ 683 at
0.5 @ = am
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@ Theo diéu kién can bang, ta tinh dudc: x3 =0, 5;x, = 0,375;x1 =
2
” X
0,125. O nhiét do khao sat: K» = —32
x1.(x2)3.300
0.52

0.125 x 0,3753 x 3002

&4.21399177 x 104 (A

Apd t Van’t Hoff: 1 K X R + L
un an omrr: N | — — —_— =
p dung p K, “AH T, T

1
— B3 =652,8512921

i = (0] 27
n —_— _—
92 X11000 723

@
& 273 B 380°C

Vi du 7: Coi nguyén ti Flo ?gF 1a mot hinh cau c6 dudng kinh

1071972 va hat nhan ciing 12 mot hinh cau c¢6 dudng kinh 10714 m
1. Khbi lugng ctia mdt nguyén ti Flo tinh theo gam 1a bao nhiéu?
2. Ti s6 khdi ctia hat nhan nguyén ti Flo?

3. Tinh ti s thé tich ctia hat nhan nguyén ti Flo so véi thé tich clia
toan nguyén tu Flo.

Bai giai:

1. Khbi lugng ctia mdt mol nguyén ti Flo 51)9}7 bing 19g.

Do d6 khéi lugng ctia mot nguyén tit Flo ?9F bing:
19g

m= -
6,022 x 10%3 nguyén ti

2. Tikhbi ctia hat nhan nguyén ti Flo 1a:

o do vV G
=—; trong d6 V=—-7mr
p =y tong 3

m 1a khéi lugng nguyén ti coi nhu khdi lugng hat nhan, V 1a thé
tich hat nhéan.
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3. Ti sb thé tich ctia hat nhan nguyén ti Flo so véi thé tich ctia toan
nguyén ti Flo la: 4

191000
(1) ————=3,155023688 x 1026 k g
Ny

véi Ny = () 24 — 6,022 x 1023
@ =7
1 —

1 :
—mr3  —m(: x 10714)3
3 37 )

B0®E4 @®3 ®EA ) (T) (DB @2 ® X @)
(10" @14 ® O @@ &) BE6,025651386 x 1016k g/m3

3 —14)3
G LU0 g
R3 (10—10)3

7.2 Hoa huu co

Vidu 8: Hon hop B gom Cp Hy, C3Hg va Cp Hg. Néu dbt chdy hoan
toan 24,8g hén hop B rdi cho sdn phdm chdy di qua mot binh dung
H,S0, dic, du thi khéi lugng binh ting thém 28,8g. Néu cho 11,2 lit
hon hgp B phén tng véi 500g dung dich brom 25,6% mdi nhat may
brom, sau d6 suc thém 3,92 lit khi SO, nita thi brom méi méat mau
hoan toan. Tinh phan trim khoi luong mdi chit trong hén hop B (cic
thé tich khi déu do & dktc).

Bai giai:

O dktc cac thé tich khi 11,2 1it va 3,92 lit 1an Iugt chia 0,5 mol va 0,175
mol. S6 mol brom 12 0,8.

bit s6 mol Co Ho, C3Hg va Cy Hg trong 24,8g hon hop B 1an lugt bing
X, 9,z
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Ta c6 phuong trinh: 26x +42y +30z =24,8 (1)
Ta ¢6 cac phan tng héda hoc:

5
C2H2+§Oz —2C0+ H>,0O
X X

9
C3H6+502 —3C0,+ 3H,0
y 3y

7
C2H6+502 —2C0+ 3H,0
z 3z

Do ting H,SO, dic 1a khdi luong nudc bi hap thy, khdang 1,6 mol
Viy ta c¢6 phuong trinh: x+3y +3z=1,6
C,H, va C3Hg 1lam nhat mau dung dich brom:

C2H2+ 237'2 — CgHgBr4
X 2X

C3H6+ Brg — C3H63r2

y y
SO+ Br, + 2H,O — H»SO4+2HBr
0,175 0,175

S6 mol Br, da phan tng véi hidrocacbon =0,8 — 0,175 =0, 625.
T6ng sd mol céc chét trong 24,8g B chua biét nén ta 1ap ti 1&:
x+y+z 0,5
2x+y 0,625

=>3x—y-—-5z=0
BAm mady tinh gi4i hé phuong trinh:

26x+42y+30z =24,8
x4+ 3y+3z =1,6
3x—y—>bz =0

o ko (5) (2
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26 B 42 B30 B 24806
1 B33 & 3 B 16 B
3 B8 918 @5 880 B3

BEx=04 (STO) (A) By =0.2 [ (STO) B) Bz=
0.2 @A (STO) (C)

Vay mc,n, = 26 X 0,4 = 10,40g chiém 12(11984
26 X [ @) &

Vay mc,p, = 42 X 0,2 = 8,40g chiém % x 100 = 33,87%
42 X W E S e

Vay mc,n, = 30 X 0,2 = 6g chiém 218 100 = 24,19%

30 X @ © B

x 100 =41,94%

Vi du 9: Dan 1,68 lit hén hgp khi X gém hai hidrocacbon vao binh

dung dung dich brom (du). Sau khi phan Gng xay ra hoan toan, cé
4 gam brom da phan dng va con lai 1,12 lit khi. Néu d6t chay hoan
toan 1,68 lit X thi sinh ra 2,8 lit khi CO,. Cong thuc phan ti cta hai
hidrocacbon 1a (biét cac thé tich khi déu do & dktc)

A. CH4 va C3H6. B. CzHG va C3H6.
C. CH4 va C3H4. D. CH4 va C2H4.

Giai nhanh: Bim mdy tinh:

28 5
——=-—c6CHy
1.68 3
4
160 _ ) ]
T68—112 — ! — ¢0anken (A hoic D)
22.4
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1.12x 1+ (1.68—1.12)x3=2.8 (chon A)

Vi du 10: Dé thi HS gidi todn trén mdy tinh cdm tay ndam 2013, Bo

Gido duc va Pao tao.
Cho hén hop A gdm Ha, mdt anken va mot ankin c6 cuing sd nguyén

tl carbon trong phan tit. Ti khoi hoi ctia A so véi Ho biang 7,8. Sau
khi cho A qua bot Ni nung néng dé phan tng x4y ra hoan toan, thu

< ) < . 20
dugc hon hgp B ¢6 ti khoi hai so véi hon hgp A bang N

Xdc dinh cong thiic phan ti ctia anken, ankin va tinh thanh phan phan

tram theo th€ tich ciia mdi chat trong hdén hop A noi trén.

Bai giai:

Dit cong thiic chung cua anken, ankin la Cp H,,  » %
(K 1a sb lién két 7 trung binh cia nken va ankin; didu kién 1 < k < 2)
Goi x, y 1an lugt 1a s6 mol H, va s6 mol Dit cong thiic chung ctia anken,
ankin la C,H,, , .3 trong mot mol hdn hop ban dau.
Ta co: NhhA =x+y =1

Khbi luong ctia modt mol hon hop A la:

ma=My=7,8x2=156=2x+(14n+2—-2k)y

— 20
Mg = 15,6 % ? R 34,6667.

Suy ra trong B phai c6 mot chit cé6 M > 24,667, d6 1a ankan C,, Hy, 42,
Vi trong trudng hop nay ankan 1a chit c6 KLPT 16n nhét. Khi d6

Mnkan =14n+2>34,6667=>n>2,3333=>n >3 (vi n €N).
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Khi 7 > 3 thi hidrocacbon c6 KLPT nhé nhit trong trudng hdp nay la
ankin C3Hy da c6 M =40 > 34,6667 ching t6 trong B phai con c¢6 H»
con du. Vay anken, ankin da phan tng hét.

Phuong trinh phan tng:

CoHpppp sk + kHo— CoHonpa (1)
(mol) y ky y

Theo (1) taco nypp =1 —Ey
Theo dinh luit bao toan khéi ludng ta cé: ma = mp = 15, 6g (tinh cho

1 mol A)
— mp 15,6 20 — 0,5500
SuyraMp=—=———=15,6 X —= k= .
ng 1-—ky 9 y

13 8 X e =) 9 ®20 @@ COSOLVE) 1 B

Vil<k<2nén0,2750 <y <0,5500.

Ta c6 hé phuong trinh:
2x+(14n+2-2k)y = 15,6
xX+y =1
ky = 0,5500
2x+(14n+2)y = 16,7
1,05
&1{ 2x+2y = 2 Suyra y =——
ky = 0,5500 n

Vi0,2750 <y <0,5500 nén 1,9091 < n < 3,8181 va n > 3 suy ra
n =3. Vay anken la C3Hg va ankin la C3Hjy.

Trong trudng hgp nay nghiém cua hé la: luu vao B dé'tinh k
W ED2B0 4X3B2816731 8181 8
BEX=0,65 8Y=0,35 @ (STO) (B)

11
kg ([ 0.5500 B W B & —

7
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x = 0,65
y = 0,35
— 11
k = —

7

Goi a 1a % thé tich ctia C3Hg trong A (0 < a < 0,35), suy ra % thé tich
ctia C3Hy trong A12 0,35 —a.

— a+2(0,35—a) 11

Vi k 035 —7=>a=0,15

EBmmXBE 2003588 X0 ® 035 @ A=) 11
7 (6 (SOLVE) 0.1 B do diéu kién cta a
Vay:

%H2 =65% ’ %C3H6 =15% ; %C3H4 =20%

7.3 Hoa vo co

Vi du 11: Cho 16,22g hon hgp Al va Fe tac dung véi 200 ml dung

dich CuSOj. Sau khi cc phan ting xay ra hoan toan thu dugc chét rin
A ning 18,335¢g va nuéc loc B. Thém dung dich NH3 du vao nuéc loc
B 1di tach iy két tiia dun néng manh trong khong khi dén trong luogng
khong d6i nhan dugce 9,02g chit rin D. Tinh phan trim khéi lugng mdi
kim loai trong hén hgp ban dau va ndng d6 mol ctia dung dich CuSO4

da dung.

Bai giai:
Ta ¢6 cac phan tng héda hoc:

2A1 +  3Cu?t — 2AI3T+ 3Cu | (1)

2x 3x 2X 3x
Fe + Cu¢t — Fe?t + Cu| (2)
y y y y
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’

S6 mol kim loai nhoé nhat = =0,2896

Vay s6 mol Cu |> 0,2896 x 64 = 18,537g > 18,335

hoic: Néu kim loai phan tng hét thi chit ran D nhan dugc gdm Al,O3 +
Fe, 03 phai ¢6 khéi lugng 16n hon khéi luong Al + Fe(12.55). Theo gia
thiét, khéi lugng D = 9,02g < 16,22 suy ra dong phan dng hét, kim
loai con du.

Theo (1) va (2) d6 ting khéi luong:

(190,5—54)x +-(63,5—56)y = 18,335 — 16,22

thu gon ta dugc: 136,5x + 7,5y =2,115

Dung dich nudc loc B chita AI3+ va Fe?*
AT + 3NH3+3H,0 — Al(OH)3 |
Fe?t +2NH;3 +2H,0 — Fe(OH), |

©

2A1(OH)s3 Al;03+3H,0

4Fe(OH); + 0y —— 2Fe, 03 + 4H,0

Theo 4 phén ting trén ta c6 s6 mol Al,O3 bing x va s6 mol Fe;O3 bing
0,5y. Suy ra: 102x +80y =9, 02.

Ta c6 hé phuong trinh:

136,5x+7,5y =2,115
102x +80y =9,02

B @
1365 B 75 B 2115 B

102 & 80 & 9.02 B
& x=0.01 (STO) (A) B y=0.1 &g (STO) (B)

% khdi lugng Al bang 0,01 x 2 x 27 =0,548 ~ 3,33%
i A X 2 X 27 B3 1622 B X 100 E &A@ & (STO)

()
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% khéi lugng Fe bing 100% — 3,33% = 96, 67%
100 & GRS

Nong dd mol ctia CuSOy béng: 3 W @& ® 02 &
3x+y 0,13

=——=0,66M
0,2 ,2

Vi du 12: Ngudi ta hoa tan 20 gam kali sunfat vao 150 c¢m?3 nudc

16i dem dién phan. Sau khi dién phan, khéi lugng kali sunfat c6 trong
dung dich 1a 15%.

1. Viét cac phuong trinh héa hoc xdy ra tai cic dién cuc.

2. Tinh thé tich cac khi thu dudc trén céc dién cuc & nhiét do 20°C
va ap suat 101.325 Pa (tinh theo d m?3)

Bai giai:

@ Trong dung dich dién phan c6 H»0 va chi yéu la cic ion KT va

SO3™:

K,S0;, — 2K +S0;~
O anot: 2H,0 — O, +4H™' +4e x 1
O catot: 2H,O0+2e — H, +20H~ X 2

2H,0 (1) —2— 2H, (k) + 05 (K)
(K2S04)

2
(2) Trong qué trinh dién phan dung dich K>SOy chi ¢6 nudc 1 bi phan

hity, lugng K»SO4 van con nguyén trong dung dich dién phan.
Khéi lugng nudc trong dung dich:

e Trudc dién phan: 150cm3 x 1 g/cm3 =150 (gam)
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e Sau dién phan:

0
——20=113,3(gam
0.15 (8 )

Khbi lugng nudc bi phan hity trong dién phan:

MH,0 = Mdung dich — MK,50, =

36.7
150—-113.3=36.7 hay BTY =2.04 (mol)

Vi ZHZO — 2H2+Og nén ng, = 2.04 mol; no, = 1.02 (mol)
Ta c6 cong thuc:

RT
pV=nRT —V=n.—
p
Theo hé SI thi 1 atm = 101,325 kPa ; 1 (& dktc) = 22,4 dm®
Viay
V  101.32x22.4
_PT_PC7 20T 8314 kPa.dmPmol LK
nT 1x273
npg, .RT  2.04x8.314 %273
= —2 = =49 (dm®)
p 101.32
1 49 3

Vi du 13: Thi HS gidi todn trén mdy tinh cdm tay ndm 2013, Bé Gido

duc va Pao tao.

Hobn hgp X c¢6 khdi lugng 12,21gam gdm CuO,Al;O3 va mot oxit
ctia sit. Cho H» (du) qua X nung néng, sau khi phan ting xong thu
dduwwojc 2, 16gamH, 0. Hoa tan hoan toan X can diing 255ml dung
dich H»SO4 loang 1M, thu ducch dung dich Y. Cho dung dich NaOH
(du) vao dung dich Y, sau phan tng loc 14y két tia r6i dem nung trong
khong khi dén khi luong khong ddi, duge 7, 8gam chét ran.

Xdc dinh cong thiic phan ti clia oxit sat va tinh khdi lugng ctia mi

oxit trong hdn hgp X ban dau.
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Bai giai:

S6 mol H,O =0,1200(mol) ; S6 mol H,SO4 =0, 2550(mol)
Phuong trinh hoa hoc:

CuO+Hy —— Cu+H,0 1)
Fe,Oy +yH, —— xFe+yH,0  (Al,O5 khong bi khi) )
CuO+H,S04 — CuS0O4+H,0 3)
FeyOy +yH2S04 — Fex(SO4)y +yH20 4)
Al,O3+3H,S0O4 — Al»(SO4)3 +3H,0 5)
CuSO4 + 2NaOH — Cu(S04), | +NayS0Oy4 (6)
FCX(SO4)Y + ZyNaOH — XFG(OH)ZY/X J, +yNa2 804 (7)
AJZ(SO4)3 +8NaOH — 2Na[Al(OH)4] + 3Na2804 (8)
Cu(OH), —— CuO + H,0 )
3x—2y ©
2xFe(OH)ay/x + 0, xFe,03 +2yH,0 (10)

So sanh (1), (2) véi (3), (4) ta thay s6 mol H»0 = mol H,S04 = 0, 12mol.
Suy ra H»SO4 phan ting v6i Al,O3 s6 lugng:

0,2550—-0,1200=0, 1350mol

Theo (5) s6 mol Al,O3 = 0,1350 : 3 = (mol), khéi luong Al,O3 bing
0,0450 x 1,02 =4,5900gam.

Suy ra tong khdi lugng CuO va Fe,Oy béng:
12,21 —4,5900 =7,6200gam
bit s6 mol CuO, FexOy la a, b ta co:

e Tng khdi lugng CuO va Fe,Oy bing 80a+(56x+16y)b =7,62
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e Theo (1) va (2) tacé: ng,0o =a+by=0,12
e Theo (9), (10) ta c6 t6ng khdi lugng CuO va Fe,Oy bing

80a +80bx=7,8

Viy ta c6 hé ba phuong trinh theo ba 4n a, bx, b:

80a +56bx +16by = 7,62 a = 0,03

a+by = 0,12 <4 bx = 0,0675

80a +80bx = 7,8 by = 0,09
B3

80 Bl 56 B 16 B 7.62 B
180381 80123

80 B s0o B0 3783
EX=0.03 @3 (STO) (A)
BEY=0.0675 & (STO) (B)

EZ=0.09 @ (STO) (C)
.. bx x 3
Tacotilg —=—=-.
"by y 4
50 mEE MmO

Suy ra cong thifc oxit sat 1a Fe3O4 va b = 0,025
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