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Chuyén dé: Cac bai toan tim céng thuc phan ti dua trén
phan ung dot chay

Phan ng dot chay la mot trong nhitng phan Ung quan trong nhat ctia-hda hoc
hitu co, cung cap thong tin quy gid vé thanh phan nguyén té cta hgp chéat. bay
la dang bai tap cot 16i gilp xac dinh céng thidc phan tk, la nén tdng dé€ giai

quyét cac bai toan phtc tap hon.
I. Nguyén tac chung va cac budc giai

Nguyén tac cla phuong phap nay la oxy hda hoan toan hop chéat hitu co bang
02, chuyén toan b6 céc nguyén to trong hop chat thanh céc oxit hoac don chat

& dang don gian.

C - CO:

H - H20

N - N2

S —» SO0:

Halogen (X) -» HX hoac Xz
Cac budc gidi bai toan tong quat:

1. Thiét 1ap so dé phan ung: Viét so dé phan ing chdy cta hgp chat hitu co

CxHyOZNt. ac
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2. Xt ly sé liéu: Tinh s6 mol cac chat da biét tir dit kién dé bai (khéi lugng, thé

tich khi...) nhu nCOz' r]Hzo' nNz' nOz phan ng’

3. Tim sd mol cdc nguyén té: Ap dung Dinh luat Bao toan Nguyén té dé tim

s6 mol cta C, H, N, O... trong hgp chat ban dau.

°Nc = Neo,
OnH=2an20
onN=2><nN2

4. Lap cdng thic don gidan nhat (CTPGN): Dat cong thlrc cla hgp chat la
CxHyO2N:. Ta co ti Ié

Xiy:z:t=n.:n,in,:in

C H" O N

T dé suy ra cong thic don gidn nhat (CaHeOnDk)n.

5. Xac dinh céng thuc phan ta (CTPT): Dua vao cac dir kién bé sung nhu
khoi lugng mol (M), ti khéi hoi so véi mot chat khi khac dé tim qgia tri n va suy
ra CTPT,

Il. Cac phuong phap giai chi tiét

1. Phuong phap dua vao khoi luong va phan tram nguyén té

Phuong phap nay truc ti€p tinh khoéi lugng cla ting nguyén té trong hop chat

hitu co tir khoi lugng sdn phdm chay, sau do lap ti 1é mol.

omc=nc02x12
omH=2an20x1
omN=2an2x14
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* My (trong hop chat) = Mhop chat ~ Mc ™ My - My (Ap dung Dinh luat Bao

toan Khoi lugng)
Sau khi cé khoi lugng cac nguyén t6, ta lap ti 1é mol dé tim CTDGN.

Vi du 1: Dot chdy hoan toan 4,6 gam hgp chéat hitu co A, thu dugc 8,8 gam CO:

va 5,4 gam H20. Xac dinh CTPT cua A, biét ti khoi hoi ctia A so véi Hz la 23.

Giai:
. nco2=8,8/44=0,2 mol—>nc=0,2 moI—>mC=0,2 x12=2,4¢
. nH20=5,4/18=0,3moI—>nH=2><0,3=O,6mo|—>mH=O,6>< 1=0,6¢9

mA=mC+mH+mO—>mO=4,6—2,4—O,6=1,69—>no=1,6/16=0,1

mol

Goi CTPT cua Ala CxHyO2. Tacoé tilé:x:y:z=n_.:n

:no=0,2:0,6:0,1

c My

=2:6:1.

CTDGN la (CzHeO)n.

MA = 23 X 2 =46 g/mol.

e (12X2 + 6 + 16)n =46 - 46n =46 » n = 1.

e Vay CTPT cua A la C2HeO.

2. Phuong phap st dung céng thic tong quat va bao toan nguyén té

Pay la phuogng phap phd bién va manh nhat, dac biét khi két hgp véi cac dinh
luat bao toan.

Phuong trinh chdy tong quat:

CxHyO2N:t + (X + y/4 - 2/2)02 -» xCO2 + (y/2)H20 + (t/2)N:
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Cac dinh luat bao toan thuong dung:

e Bdo toan nguyén té C: n

C (hop chat) — "co.

=2 XN

e Bao toan nguyeéen to H: ny (Noplehat) H,0

e Bdo toan nguyén t6 O: n +2Xn =2XN~.. +n

O (hop chat) Oz phan Ung CO2 H20

Vi du 2: Dot chdy hoan toan 0,1 mol mdt amin no, don chiic, mach hd X can

dung 0,525 mol Oz, thu dugc COz, H20 va Nz. Tim CTPT cua X.
Giai:
e CTPT tGng quat cla amin no, don chic, mach hd la CaHzn+sN(n = 1).

e Phuong trinh chay: CnH2n+3N + ( (6n+3)/4 )O2 -» nCO2 + ((2n+3)/2 )H20 +

1/2 N2
e Theo phuong trinh, 1 mol amin can (én+3)/4 mol O-.
e Theo dé bai, 0,1 mol amin can 0,525 mol Oa.
e Tacétilé:1/0,1 = ((6n+3)/4)/ 0,525
e »0,525=0,1 x (6n+3)/4-»2,1=0,6n+0,3->0,6n=1,8—->n = 3.

e Vay CTPT cua X la CsHoN.

Ill. Cac dang toan dac trung theo loai hop chat

1. Bai toan dot chay Hidrocacbon

Moi quan hé gilra s6 mol CO:z va H20 la chia khéa dé xac dinh loai hidrocacbon.
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Pac diém Quan hé mol san

Loai Hidrocacbon Cong thuc tinh nhanh
CTPT pham

Ankan (no, mach

CnHan+2 N, ~>n "Ankan = "H.0 = "
> H20 CO:
ho) CO:
Anken / Khéng cé cong thirc
CnH2n n =N
Xicloankan H0 - CO: dac trung

MHop chat ~— "co. ™ M

Hz20

Ankin / Ankadien CnH2n-2 Nh.o Nco,

Vi du 3: Dot chdy hoan toan mét hidrocacbon X thu dugc 6,72 lit CO2 (dktc) va

7,2 gam H20. Tim CTPT cua X.

Giai:

*Nep, = 6,72 /22,4 = 0,3 mol.

N, 5= 7,2 /18 = 0,4 mol.

o Vi Nu.o (0,4 mol) > Nco, (0,3 mol) nén X la ankan.
* Nankan = 1,0~ "co, = 0,4-0,3=0,1 mol.

S6 nguyén tir C trong X la: n = n =0,3/0,1 = 3.

co. ! Nx

e Vay CTPT cua X la CsHs.
2. Bai toan dét chay hop chat chua Oxi (Ancol, Axit, Este)

Su c6 mat cta Oxi trong phan t& khéng lam thay déi s6 mol COz va Hz0 sinh ra,
nhung dnh huédng dén lugng Oz can cho phdn Ung. Phuong phap chinh la dung
bdo toan nguyén to Oxi.
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Vi du 4: D6t chdy hoan toan 9 gam moét este no, don chiic, mach hé X can vira

da 10,08 lit Oz (dktc), thu dugc lugng CO:2 bang lugng H20. Tim CTPT cua X.

Giai:

Este no, don chic, mach hé cé CTPT la CaH2nO:s.

e Khi dot chdy CnH2n02 sé cho Nco, = "u,0 (dang vaéi dir kién dé bai).
e GOi Nco, = Nhyo = @ mol.

* Ny = 10,08 /22,4 = 0,45 mol.

e Ap dung Pinh luat B3o toan Khéi luong: my, + m. _=m + m

X Oz CO: H20

e 9+045x32=ax44 +a x 18

e 23,4 =62a—»a=23,4/62 = 0,377 (S0 |é, xem lai cach tiép can)
e Cach khéac: Bao toan nguyén té Oxi

e Goi ny la s6 mol este. "o (trong X) = 2 %Ny

omx=9g—>nx=9/(14n+32)

* Nc (trong x) = M * Nx = o,
y nH (trong X) =12n x nX =2 X nHzO
e Bao toan O: nO (trof§ X) + 2 X nOz =2 X nC02 -+ nHZO

2xnx+2><O,45=2><(n><nx)+(n><nx)

2><nx+0,9=3nxnx

Thay Ny =19/ (14n + 32) vao phuong trinh:

2X%X[9/(14n +32)]+ 0,9 =3n x[9/(14n + 32)]
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18/(14n + 32) + 0,9 =27n/(14n + 32)

18 + 0,9 x (14n + 32) = 27n

18 + 12,6n + 28,8 = 27n

46,8 = 14,4n -» n = 3,25 (Sai dé hoac hop chat khac)

Kiém tra lai dé: Néu thu duoc s6 mol COz bang sé mol Hz0 thi méi ding. Gia

s dé la: thu dugc s6 mol CO2 bang sé mol H:O0.

Nco, = N0 = @ mol.
nC = a, nH = 2a. mO (trong X) =90-12a-2a =9 - 14a.
= (9 - 14a)/16.

r]O (trong X)

Bdo toan O: (9 - 14a)/16 + 2 x 0,45 = 2a'+ a

(9-143)/16 + 0,9 =3a—-9-14a + 14,4 = 48a —» 23,4 = 62a—»a = 0,377

(Van 1é)

Céach tiép can dung: Goi CTPT la CxHy0x. Neo, = X:Nyi N 5 = (¥/2).0,. Pé cho

0]
lugng CO2 bang H20 (khoi luong): 44.x.n, = 18.(y/2).n, - 44x = 9y. Ti & x/y

= 9/44. Khong hap ly.

Gia sur dé dung la: thu dugc 13,29 CO:z va 5,49 H-:O. Nep,=0:3; Ny 5=0.3. -
Este no, don, ha. nC=O,3; n,=0,6. mo=9-0,3*12-0,6=4,89 - no=0,3. Ti 1é
C:H:0 =0,3:0,6:0,3 = 1:2:1. CTPGN la (CHzO)n. CTPT este don chuc la
C2H402, C3HeO2, C4HsOz2... C3Hs02 c6 M=74. n=0,3/3=0,1 mol. m=7,4g (khac
9g). CaHsO2 c6 M=88. n=0,3/4=0,075 mol. m=6,69g. Vay dé bai ban dau cé

van dé, vi du nay minh hoa céach tu duy khi gap sé liéu khéng khép.
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IV. Bai tap van dung téng hop

Bai 1: D6t chdy hoan toan m gam hén hgp X gém hai ancol déng dang ké tiép,
thu duogc 11,2 lit CO2 (dktc) va 14,4 gam H20. Xac dinh CTPT cuda hai ancol.

Loi gidi:

1. Tinh s6 mol san pham: n _=11,2/22,4=0,5 mol; Nho = 14,4/18 =0,8

CoO

mol.

2. So sanh: Lo (0,8) > Nco, (0,5), suy ra hai ancol trong X'la ancol no, mach

hé.
3. Ap dung cong thuc nhanh: NLan hop X = Lo "Nco, = 0,8-0,5=0,3 mol.
4. Tinh s6 nguyén t& Carbon trung binh: C = Neo, / Ny = 0,5/0,3=1,67.

5. Vi hai ancol la dong dang ké ti€p, nén sé C cla ching la 1 va 2.

6. CTPT cua hai ancol la CHsOH (CiH40) va CzHs0OH (C2He0).

Bai 2: Oxi héa hoan toan. 6,15 gam hgp chéat hitu co Y chira C, H, N bang O,
sau d6 dan toan bd san pham chay qua binh dung dung dich Ca(OH)2 du. Thay
khoi lugng binh tang 17,25 gam va cé 22,5 gam két tua. Khi thoat ra khdi binh

c6 thé tich 0,56 Iit (dktc). Tim CTPT cla Y, biét M, 150.
Lo gidi:
1. San pham chdy gom COz, H20, N2. Dan qua Ca(OH)2 du, CO2 va H20 bj gilt lai,

N2 thoat ra.

2. Két tua la CaCOs. n = 22,5/100 = 0,225 mol.

CaCoO

3. Bdéotoan C: n. =n

c~Nco, =N

Cacos = 0,225 mol -» me = 0,225 x 12 =2,7g.
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10.

11.

12.

Khéi lugng binh tdang = m +

cox T My,0 = 17220

My o= 17,25 -m =17,25-(0,225 x 44) =17,25-9,9 =7,35g.

H2 CO2

0= 7,35/18 = 0,40833 mol. - n,=2x0,40833 =0,81667 mol » m_, =

M, H

0,8167 g. (SO liéu cé thé khong chinh xac, lam tron n 0= 0,408)

H2

Khi thoat ra la N-. N\, = 0,56 /22,4 = 0,025 mol.

Bdo toan N: ny =2 xny =2x0,025=0,05mol »m, =0,05x14 =0,7g.

Kiém tra khoi lugng: me + my, +my =27+ 08167 + 0,7 = 4,2167 g. Khac

my = 6,159. =Y c6 chla Oxi.
Mg =6,15-(2,7 + 0,8167 + 0,7) = 1,9333 g (S6 1é, kiEm tra lai dé).

Gia sur dé cho khéi lugng binh tang 17,55g: m, o= #¥55-9,9 =7,659.n,
= 7,65/18 = 0,425 mol. n, = 0,85 mol. m, = 0,85q. my = 6,15-2,7-0,85 -

0,7 =1,90. N = 1,9/16 = 0,11875. Van I|é.

Xem lai cach tinh: nC = 0.225; nH = 2 ¥ (17.25 - 0.225*%44)/18 = 0.8166...;
NN = 2 * 0.025 = 0.05.Ti |é: C:H:N = 0.225 : 0.8166 : 0.05. Chia cho s6 nhd
nhat (0.05): C:H:N = 4.5 : 16.33 : 1. Ti I&é khéng nguyén. Dé bai c6 thé cé sai

sét. Tuy nhién, hudng giai la tim mC, mH, mN, sau dé tim mO va lap ti Ié mol.
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