Thay Nguyén Dinh Dé

CHUYEN PE
QUI TAC HIEU SO MOL

Céac em hoc sinh than mén!

Mot sb bai toan Hoa hoc nhu tinh hiéu suat phan @ng hidro hoa mét hidrocacbon; tim hiéu
suit phan ng téng hop NHs; tinh s6 mol Br; t6i da ma mot hdn hop gdm cac chét hitu co chwa no va H, sau
khi hidro héa, hay hdn hop sau phan wng tach mét ankan con c6 thé tac dung dugc thém; bién luan ciu tao
mot chat hitu co . . . déu c6 thé giai nhanh nho ding qui tac hiéu sé mol.

Luu y trong toan tong hop NHs thi hiéu sé mol giita hdn hop dau va cudi chinh 1a sé mol NHs
duoc tao ra, con trong toan tach H, cua ankan va cong H. ctia cac hop chat hitu co chua no thi hiéu sé mol
gitta hdn hop dau va cudi chinh 1a sé mol H, di tach hodc di cong.

Diéu quan trong can biét khi tinh hiéu suat mot phan tng 1a higu sugt-phdi.tinh theo chat
phan seng hét trén Iy thuyét. Tat nhién néu cac chat ban dau da ding vira da thi hiéu suat tinh theo chét nao
cling cho cting mot két qua.

A. TINH HIEU SUAT PHAN UNG
|. HIEU SUAT HIDRO HOA ANKEN

Ngoai cong thirc giai nhanh dé tinh hiéu suit hidro héa mot anken nhu thy di trinh bay ¢
mét trong cac chuyén dé trudc, cic em ciing c6 thé tinh rat nhanh hiéu/suat hidro hoa mot anken dya vao qui
tac hiéu sé mol: “sé mol H, da phdan eng bang hiéu sé mol gida hén hep dau va hén hep cudi”

Vi du 1 H3n hop khi X gdm C,H4 va Hs ¢6 ti 18 mol twong tng'd : 1. Dan X qua Ni nung néng, thu duoc
hdn hop khi Y. Biét dx;y = 0,75. Tinh hiéu suat phan tng hidro hoa
Gidi

+ Céach dung hiéu sé mol
Gia sir X gom 1 mol C;H4 va 1 mol Hy, vayny = 2 mol.

M
Vimy = my nén nxMx = nyMy, dod6 n = nl)i/l X =2.0,75=1,5mol.
Y

Do d6 s6 mol H, d& phan tng =2~ 1,5 = 0,5 mol.

Vi céc chat da dung vira ¢ nén hiéu suat H = 015 =50%

+ Céach dung cong th#c gidi nhanh
TacodHY% = (1+k)(1-d

)= (1 +1)(1-0,75) = 50%
Vidu 2 Hin'hopkhi X/gém CyH,4 va Hy ¢6 ti 18 mol twong wng 1 : 2. Dan X qua Ni nung néng, thu duoc
hén hop khi'Y. Biét.dyy = 0,8. Tinh hiéu suat phan tng hidro hoa
+ Céach dung hiéu sé mol
Gia sir X gom 1 mol C,H,4 va 2 mol Hy, vay nx = 3 mol.

M
Vi mx = my nén nxMx = nyMy, do dé n, = “i/[ X ~3.0,8=2,4mol.

Y
Do d6 s6 mol H, di phan tmg = 3 — 2,4 = 0,6 mol = s6 mol C,H, di phan tng.
ChU ¥ H, dung du trén 1y thuyét nén hiéu suat tinh theo C,Hs.
0,6
1

=60%

Vay hiéu suat hidro hoa =

+ Cach dung cdng thac gidgi nhanh
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Tacé H% = (1+k)(1—-d )= (1 +2)(1-0,8) =60%
Vidu3 Hdn hop khi X gdbm CyHs va Hs €6 ti 1é mol twong tng 3 : 2. Dan X qua Ni nung néng, thu duoc
hon hop khi Y. Biét dy,y = 0,8. Tinh hiéu suat phan tng hidro hoa
+ Céach dung hiéu sé mol
Gia sir X gom 3 mol C,H,4 va 2 mol Hy, vay nx = 5 mol.

M
Vi my = my nén nxMx = nyMy, do dé n, = nl)i/l X =5.0,8=4mol.
Y
Do d6 s6 mol H, da phan tng=5— 4 =1 mol.
Chu ¥ CoHy4 dung du trén 1y thuyét nén hiéu suit tinh theo H.
Vay hiéu suat hidro hoa = % =50%

+ Céch dung céng th#c gigi nhanh
Tac63:2=15:1nénk=1,5vadodo H% = (1+1,5)(1-0,8)=50%
Vidu4 HGn hop khi X gom propylen va Hy c6 ti khdi so voi Hy 1a 16. Dan X qua Ni nung néng, thu duoc
hdn hop khi Y ¢ ti khéi so véi Hy 1a 20. Tinh hiéu suat phan tng hidro hoa
Gial

+ Céach dung hiéu sé mol

Bing phuong phap dudng chéo tim dugc n., :n, =3:1

Gia sir X gom 3 mol C,H4 va 1 mol Hy, vay nx = 4 mol.

My 4.16
MY

Do d6 s6 mol H, di phan tng = 4 — 3,2 = 0,8 mol.

Chi'y C,H, ding dur trén 1y thuyét nén hiéu suét tinh theo H.

Vay hiéu suat hidro hoa = ? =80%

Vi my = my nén nxMx = nyMy, do dé6 n = =3,2mol.

+ Céch dung céng thec gidgi nhanh
Bang phuong phap duong chéo tinh dugc n., :n, =3:1,tack=3

Vay H% = (1+3)(1—£) =80%

1. HIEU SUAT TONG HOP NH;

Tuong tir trong trudng hop tinh hiéu suat hidro hoa mot anken, cic em ciing c6 thé tinh rat
nhanh hiéu suat tong hop NH3 nho cong thuc giai nhanh theo cac chuyén dé thay da trinh bay trude day,
hoac dua vao qui tac hiéu s6 mol: “sé mol NHs da sinh ra bang hiéu sé mol giiza hén hop dau va hén hep
cudi”

Vidu 1 Tién hanh tdng hop NHsz tir hdn hop X gém N, va H, (c6 ti 1é mol twong tmg 1 : 3) thu duoc hdn
hop Y. Biét dx,y = 0,8. Tinh hiéu suat tong hop NH;
Gial

+ Céch dung hiéu sé mol
Gia sir X gom 1 mol N va 3 mol Hy, vay nx = 4 mol.

N R i n M
Vimyx = my nén nxMx = nyMy, do d6 n, = i/[ X =4.0,8=3,2mol.
Y

Do d6 s6 mol NH3 di sinh ra =4 — 3,2 = 0,8 mol.
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Vi c4c chat da dung vira di nén NH; thu dugc trén ly thuyét 1a 2 mol, do d6 hiéu sut tong hop

0.8 =40%
2

NH;laH =

+ Céch dung cong thic gidgi nhanh
(1+k)(1—dX/Y) _ 1+3)1-0,8)

Tacd H% = = 40%

Vidu 2 Tién hanh tong hop NHs tir hdn hop X gdm Ny va Hy (c6 ti 18 mol twong tmg 1 : 4) thu dugc hdn
hop Y. Biét dx,y = 0,8. Tinh hiéu suat tong hop NH;
Giai

+ Céch dung hiéu sé mol
Gia str X gom 1 mol N, va 4 mol Hy, vay nx = 5 mol.

M
Vimy =my nén nxMx = nyMy, do d6 n, = nl)i/l X =5.0,8=4mol.
Y
Do d6 s6 mol NH; dd sinhra=5—4 =1 mol.
Vi H, da dung du nén 1 mol N, phai phan ung hét trén Iy thuyét'tao thanh 2 mol NHs, do d6

hiéu suat tong hop NHz la H = %: 50%
+ Cach dung cong th#c gidgi nhanh

1+k)(1—d -
Taco Ho= " )(2 wv) - (”4)(21 0-8) - 500

Vidu3 Tién hanh tong hop NHs tir hdn hop X gom Ny va Ha. (¢ ti 1é mol twong tng 1 : 2) thu duoc hdn
hop Y. Biét dx,y = 0,8. Tinh hiéu suat tong hop NH;
Giai

+ Céach dung hiéu sé mol
Gia sir X gom 1 mol N va 2 mol Hy;vay nx = 3 mol.

N R , n,M
Vimy = my nén nxMx.= nyMy, do d6 n, = i/[ X =3.0,8=2,4mol.
Y

Do d6 sé mol NH3 da sinh ra=3— 2,4 = 0,6 mol.

Vi N, di dung du nén 2 mol Hy phai phan tng hét trén Iy thuyét tao thanh ; mol NHa, do d6

hicu sudt téng hop NHs JAH = Of _ 0’2'3 _45%

3
+ Cach dung cdng therc gidgi nhanh
31+k)(1-dy,) _ 31+2)(1-0,8)
2k B 2.2
Vidu4 Tién hanh tong hop NH; tir hdn hop X géom N va Ha (c6 ti 18 mol tuong tng 2 : 3) thu duoc hdn
hop Y. Biét dx,y = 0,9. Tinh hiéu suat tong hop NH;
Giai

Taco H% = =45%

+ Céch dung hiéu sé mol
Gia sir X gom 2 mol N va 3 mol Hy, vay nx = 5 mol.

M
Vimy = my nén nxMx = nyMy, do d6 n, = n;/[ X =5.0,9=4,5mol.

Y

Do d6 s6 mol NH3 di sinh ra=5 — 4,5 = 0,5 mol.



Thay Nguyén Dinh Dé

Vi N, dd dung du nén 3 mol H, phai phan tung hét trén ly thuyét tao thanh 2 mol NHa3, do d6

0.5 =25%
2

hiéu suét tong hop NHz la H =

+ Céch dung cong thic gidgi nhanh

Tac62:3=1:15nénk=15<3 Vay Hop = U 7dyy) 304150209 _ 550,
2k 2.1,5
B. PHAN UNG CONG HIDRO CUA HON HOP CAC CHAT HU'U CO CHUA NO
Khi dan hdn hop (X) gdm H, va cac chat hitu co chua no qua bot Ni nung néng maot thoi gian
dugc hdn hop () thi “higu sé mol giza hon hep (X) va (Y) chinh 1a sé mol H, datham gia phdn #ng
cong”.

Tir két qua trén, néu biét s mol H, téi da ma cac chét hitu co chua no trong X e6.thé tac dung
V6i Hy, ta s& tinh duoc s6 mol Hy téi da ma hdn hop (Y) cd thé tc dung. Py ciing chinh-1a s6 mol Br, tbi da
trong dung dich ma han hop (Y) cd thé tac dung.
Vidul

HaN hop X gom 0,15 mol vinylaxetilen va 0,6 mol H,. Nung néng-hon hop X (xtc tac Ni) mot
thoi gian, thu dugc hon hop Y’cé ti khoi so véi Hy bang 10. Dan hon hop Y qua dung dich brom du, sau khi
phan ng xay ra hoan toan, khoi lugng brom tham gia phan tng la

A. 40 gam B. 24 gam C. 8 gam D. 16 gam
Tacd my=mynénny = My My _ 0,15.52+0,6.2 = 0,45 mol
, M, 20

Vay s6 mol H, da tham gia phan ung céng.= (0,15 +.0,6) — 0,45 = 0,3 mol

Vi vinylaxetilen c6 3m trong phan tir nén 0,15 mol vinylaxetilen c6 kha ning tac dung tdi da voi
0,15.3 = 0,45 mol Ha, nhu vay Y con cé kha nang tac dung tdi da véi (0,45 — 0,3) = 0,15 mol Hy, tirc ciing
0,15 mol Br; hay 0,15.160 = 24 gam Br, trong dung-dich brom.
Vidu?2

Hon hop X gém hidro, propen, axit acrylic, ancol anlylic (CsHsOH). P4t chay hoan toan 0,75

mol X, thu dugc 30,24 lit khi CO; (dktc). Pun nong X v&i bot Ni mot thoi gian, thu duoc hdn hop Y. Ti
khdi hoi cua Y so véi X bang1,25.°Choe 0,2'mol Y phan &ng vira di véi V lit dung dich Br, 0,1M. Gia tri
cuaV la

A. 0,6. B. 0,5. C.0,3. D.04.
Giai
Vi céc chit hitu co da cho déu c6 3C trong phan tr nén téng sé mol 3 chat hitu co trong X
30,24
n 1 r
= (;)02 = 223’4 = 0,45 mol. Vay 0,75 mol X gdm 0,45 mol ba chit hitu co va (0,75 — 0,45) = 0,3 mol H.
M ,
Taco mx =my &n M, =n M, <n, = n;/l X = (1);: =0,6 mol, nén s6 mol H; da phan

Y
ung la (0,75 -0,6) = 0,15mol.
Dé y rang cac chat hitu co da cho déu tac dung véi H, theo ti 18 mol 1 : 1 nén 0,45 mol ba chét
hitu co trén c6 kha ning tac dung tdi da voi 0,45 mol Ha,. Vay 0,6 mol Y con c6 kha ning tac dung téi da voi
(0,45 - 0,15) = 0,3mol Hy, tic ciing 0,3 mol Bry.

2

63:0,05 mol Brp, suy ra V =

Do d6 0,1 mol Y c¢6 kha ning tic dung téi da véi
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0,05
0,1
C. PHAN UNG TACH HIDRO CUA ANKAN
Khi thuc hién phan tng tach H, tir mot ankan CyHan + 2 dé duoc hdn hop (X) gom anken CpHan,
ankin CyHan _ 2, ankan CyHan + 2 du va Hy thi “hiéu sé mol giia hén hop (X) va ankan ban dau chinh 1a sé
mol H, datach”.
Can luu ¥ rang H, da tach ra bao nhiéu mol thi hdn hop X ciing ¢6 kha niang cong bay nhiéu mol

= 0,5 (lit)

Br».
Vidul

Cho butan qua xuc tac thich hop & nhiét do cao dugc hdn hop X gébm C4Hig. C4Hs; CsHg va Hy c6 ti
khéi so vai butan 12 0,4. Néu cho 0,6 mol X vao dung dich brom dur thi s6 mol brom ti daphan ung la

A. 0,48 B. 0,36 C. 0,60 D. 0,24
Giai
Taco Mputan ban dau = Mx nén Nbutan ban dau = r;lg = 0’6220’4 = 0, 24 mol

Vay sé mol H, da tach ra = 0,6 — 0,24 = 0,36 = s6 mol Br, da phan &ng
Vidu 2 Cho etan qua x(c tac thich hop & nhiét do cao dugc hdn hop X gdm:.C,H,. CoHs; CoHg du va Ha ¢6
ti khdi so véi etan 13 0,7. Néu cho 0,5 mol X vao dung dich brom du thirsé mol'brom téi da phan tng la
A. 0,15 B. 0,36 C. 0,60 D.0,24
Giai

m, 0,7.30.0,5
30 4 30
Vay sb mol H, da tach ra = 0,5 — 0,35 = 0;15 = s6'mol Br, dd phan ung

Taco Metan ban diu = Mx nén Netan ban dau = = 0’ 35mol

D. BIEN LUAN CAU TAO CHAT HUU CQO DUA VAO PHAN UNG CHAY
Luu y rang “mét chdt hiu ce. X mgch hg, chira C, H hogc C, H, O chay cho
Do, —Myy o =Ky thi X phdi c6 (k+ 1) Tién két = ”.

Co,

Ung dung diéu nay ta c6 thé& bién luan duoc cau tao hoac rat ra mot sé dic diém, tinh chat cua
chat hitu co.
Vidul
=n,. Phat biéu ding la

Dot chdy hoan'tean axit cacboxylic mach hd A duoc N —Ny 6

A. A c6 thé cho duge phan tng trang guong
B. A la/axit hai lan axit, chua no (1 ndi déi C = C)
C. A tacdung v6i Brp theo ti 1€ mol 1 : 2
D. A phai c6 t0i thiéu 2C trong phan tir
Giai
Vi axit cacboxylic mach ho A chay cho o, —0y 6 =1, nén A phai chia 27 trong phan ti.
Nhu vay:
+ Loai A, vi axit cacboxylic cho dugc phan ting trang guong la HCOOH chi ¢6 1n trong
phan tur.
+ Loai B, vi axit hai lan axit, chua no (1 ndi d6i C = C) phai c6 3r trong phan tu.
+ Loai C, vi do c6 2x trong phan tir nén axit cacboxylic A hoac khéng tac dung véi Br, (néu
A 4 axit nhi chiic), hodc A chi tac dung véi Br; theo ti 1 mol 1 : 1 (néu A 12 axit don chirc).
Vay chon D.
Vidu?2
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Dbt chay hoan toan este mach ha E (chi chira mot loai nhém chirc), tao bai axit cacboxylic X
va ancol Y duoC n., —n, , =2n,. Ancol Y tac dung vo6i Na du cho n, :n, =1:1.Phat biéu nao sau day

dang?
A.Y la ddng dang cua etylen glicol
B. X phai lam mat mau nuéc brom
C. Xa phong héa E c6 thé thu duoc andehit hodc xeton
D. Pét chay X ciing nhu Y déu thu duoc Do, =Ny,
Vi este mach ho E chay cho Do, =Ny =2n_ nén E phéi chira 3 trong phan tir. Mat khac

ancol Y tac dung véi Na du cho n, :n, =1:1 nén Y phai la ancol nhi chuc. Nhu vay cong thic ciu tao cua

E phai c6 dang R’”COOROOCR’ (R’ no; R chua no, chira mot néi d6i C=C). Do do:

+ Loai A, Vi Y 13 ancol chua no, khong thé 1a ddng ding cua etylen glycol.

+ Loai B, vi X la axit no nén khong 1am méat mau nuéc brom (trir trudng hop X 1a HCOOH,
vi HCOOH Ia axit no nhung 1am mat mau duoc nudc brom).

+ Loai C, vi E |4 este tao bai axit cachoxylic X va ancol Y, tie Y 12 ancol bén. Vay sy xa
phong hoa E phai tao ancol bén Y.

Vay chon D.
Vidu3

D6t chay hoan toan mot lugng este mach ho E (chi.chira chirc este) dugc Neo, —Ny0 = 2Ng -

Thay phan E (méi truong axit) duoc axit cacboxylic X vasancol Y. D6t chay hoan toan axit cachoxylic X
thu duoC N, —ny, o =N, . Phat bidu dung 1a

A. E phai 2 este hai lan este

B. X phai la axit cacboxylic no

C. E phai c6 cbng thac chung la CyHaz, 240,

D. Este E phai c6 it nhat 5C trong’phan tr
Giai

Theo dé este E phai.chira 3m va axit cacboxylic X phai chira 27 trong phan ti.

Do axit cachoxylic'X chata 2w trong phén tur nén X 1a axit nhi chic no hoac 1a axit don chic
chura no, mot néi d6i C=C. Nhung néu X Ia axit nhj chirc no, céng thirc HOOC-R-COOH thi este E khi d6
phai c6 dang R’00C-R-COOR’ (loai, vi cAu tao nay khdng thé c6 3n).

Vay X(a axit don chirc chua no (Mot ndi doi C=C), cdng thirc R-COOH, va do dé este E
phai c6 dang RCOOR’ (R'va R’ déu chua no, chira mét ndi doi C=C). Do do:

+ Loai A, Vi E 12 este mot lan este (este don chirc).

+ Loai B, vi X 14 axit don chirc chua no (mét ndi do6i C=C).

+Loai D, vi este E phai c6 it nhit 6C trong phan tir (t6i thiéu X phai ¢ 3C; tdi thiéu Y ciing
phai c6 3C, tao este E tdi thiéu c6 6C , tng véi cau tao CH,=CH-COO-CH,-CH=CH,).

Vay chon C.

E. TINH TOAN DUA VAO PHAN UNG CHAY
Dua vao qui luat “Chéat hiru co X mach ho, chta C, H hoic C, H, O chay cho

N, — Ny o = kn, thi X phai ¢ (k + 1) lién két 7, suy ra:

+ Chét hitu co X mach ha, chira C, H hoic C, H, O, phan tir khdng c6 lién két © (tuc k=—1),

chay cho N0 ~Neo, =Nx:

co,

+ Chit hitu co X mach ha, chita C, H hoic C, H, O, phan tir ¢ 1 lién két n (tec k=0), chay

6



Thay Nguyén Dinh Dé
cho Neo, =Dy
+ Chat hiru co X mach hé, chira C, H hoic C, H, O, phan tir c6 2 lién két = (tic k =1), chay cho

Neo, “My0 = Nx.

Diéu nay ciing dung khi dbt chay hdn hop céc chit hiru co dong ding voi X.
Vidul

D6t chay hoan toan mot lugng hdn hop 2 ancol don chire 1a dong dang lién tiép duoc 0,35
mol CO, va 0,5 mol H,O. Tim cdng thirc 2 ancol.

.z N Do 0,35 R A s R
Ta c0 so C trung binh = 2 — 05035 =2,33.Vay 2 ancol trén la C,HsOH va C3H;0OH.
n J T Uy

hh
Vidu?2
’ Hon hop A gdm ancol X, axit cacboxylic Y (déu no, don chirc, mach*hg) va este Z tao ra tir X
va Y. bot chay hoan toan 1,4 mol A thu dugc 2,2 mol CO, va 3 mol H,O. Tim cbng théc caa X, Y, Z.
Neo, 2,2
n_ L4

hh

Ta c6 s6 C trung binh = =1,57 nén c6 2 kha nang;

+ Axit Y [a HCOOH.
Ta phai c6 n, =3-2,2=0,8mol nén ny,z =1,4-0,8=0,6 mol
bat cdng thuc ancol X la C,Ha, + 20 va cong thic trung binh cta Y; Z 1a CyHomO2 (m > 1)

Taco Neo, =0,8n+0,6m=2,2 < 4n+3m=11.

Xét bang sau:
n | 1) 2|3 |
m|233| 1 [ éam |
Nhung n = 1 thi X 1a CH;0H; do'do Y 14 HCOOH; Z 1a HCOOCHj3, dan dén m < 2 (loai)
+ Ancol X la CH30H.
Taco n =3-2,2=0,8molnénny.,=1,4-0,8 =0,6 mol

CH;OH

bat cdng thuc trung binh cua Y va Z la CH2,0, (n>1)
Taco Mo, =0,8+0,6n=2,2 <n=2,33.

Vi X 12 CH30H nén Y va Z phai c6 s6 C lién tiép. Vay Y, Z lan lugt c6 cong thiic CoH40; va
C3HsO05, tirc X1a CH30H;'Y 13 CH3;COOH va Z la CH3COOCH:s.

Vidu3

Hon hop A gdom ancol X, axit cacboxylic Y (déu no, don churc, mach ho) va este Z tao ra tur X
va Y. A khong cho phan ung trang guong. Chia 0,6 mol A lam 2 phan bang nhau:
+ Dot chay hoan toan phan 1 thu dugc 0,475 mol CO, va 0,725 mol H,O
+ Phan 2 cho t&c dung véi mét luwong dung dich NaOH nong, vira du. C6 can dung dich sau phan tmg dugc
m gam ran khan.

Giatrim la

A.55 B. 3,28 C. 432 D.4,1

o
Ea

S6 mol mdi phan = 0,3 mol.
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LA N Neo, 0,475 L x
Ta co so C trung binh = 2= ’0 3 - 1,58 va hon hop A khong trang guong nén ancol X
Ilhh ’
phai la CH3;0H.
D& thay n,, ., =0,725-0,475=0,25mol. Do d6 ny;z = 0,3 0,25 = 0,05 mol

bat cdng thic trung binh cia Y va Z 1a CH2,0,.

Tacd ny, =0,25+0,05n=0,475<n=4,5.

Vi X 12 CH3OH nén Y va Z phai c6 s6 C lién tiép. Vay Y, Z lan lugt c6 cong thic C4HgO- va
C5H1002, tac X la CH30H; Y la C3H7COOH vaZla C3H7COOCH3.

Vi ny.z = 0,3 0,25 = 0,05 mol nén phan 2 phai tao 0,05 mol C3H;COONa.

Vaym=0,05.110 =5,5
Trén 1a mot sé bai toan st dung qui tic hiéu sé mol dé giai nhanh két quarcan.tim. Chuc cac
em tim thdy niém vui trong hoc tap va hen gip cac em ¢ cac chuyén dé hoic Dé thi‘thir ké tiép.



