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CHUYEN DPE PHUONG PHAP BAO TOAN NGUYEN
TO TRONG BAI TOAN POT CHAY HOP CHAT HUU

coO

I. Nguyén tac chung cua phuong phap bao toan nguyén to
Pinh luat bdo toan nguyén t6 phat biéu rang: "Trong cdc phdn tng hda hoc

théng thuong, cdc nguyén té luén duoc bao toan."

Diéu nay c6 nghia la téng s6 mol cia moét nguyén té trudc phan ng bang téng
s6 mol cla nguyén toé d6 sau phan (ng. Day la chia'khda dé gidi quyét cac bai
todn héa hoc, dac biét la bai todn doét chay, mot cdch nhanh chéng va chinh xac
ma khong can viét va cadn bang phuong trinh phan (ng chi tiét.

Xét phan (ng dot chay téng quat cia mot hgp chat htu co CxHyOth:
CxHyOzNt + (X + y/4 - z/2)02 - xCO2 + y/2 H20 + t/2 N2

Dua vao phuaong trinh nay, ta thay:

e Toan bd nguyén té Carbon (C) trong hgp chat hitu co chuyén vao Co,.

e Toan b6 nguyén to6 Hydro (H) trong hop chat hitu co chuyén vao H,0.

e Toan bd nguyén té Nito (N) trong hgp chat hitu co chuyén vao N,.

e Nguyén td Oxy (O) c6 trong hgp chat h(tru co va O, tham gia phan (ng, sau

dé chuyén vao CO, va H,0.
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Il. Ap dung dinh luat bao toan nguyén té cho tirng nguyén
to cu thé
1. Bao toan nguyén té Carbon (C)

* Cong thuc:ng (g HeHe) = Nco2

e Giai thich: Do m6i phan tu CO, chdia 1 nguyén tu C, nén s6 mol nguyén t& C
trong hop chat hitru co ban dau chinh bang s6 mol phan ta CO,, tao thanh.

e Vi du minh hoa:
1. Vi du 1: b6t chdy hoan toan m gam ankan X, thudugc 8.8 gam COZ' Tinh

s6 mol nguyén t& C cé trong m gam X.

Giai:
Ta co: Nco2 = 8.8 /44 = 0.2 mol.
Ap dung bao toan nguyén té Carbon: Ne (tfong X) = Nco2 = 0.2 mol.

2. Vi du 2: Dot chdy hoan toan 0.15 mol hon hogp X gom hai hidrocacbon,
san pham chay thu dugc cho hap thu hét vao dung dich Ca(OH),, du, tao
ra 45 gam két tda. Tinh tong s6 nguyén t& C trong hai hidrocacbon.
Giai:

Phan ung: CO, + Ca(OH), » CaCO4! + H,0

Ta co: Ncacos = 45 /100 = 0.45 mol.
Theo phuong trinh, Nco2 = Ncacos = 0.45 mol.
Ap dung bao toan nguyén té Carbon: Ne (trong X) — Neo2 = 0.45 mol.

S6 nguyén t& C trung binh = n-/ny, =0.45/0.15 = 3.
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2. Bao toan nguyén té Hydro (H)

* Cong thuc:n, 4 ong HCHE) = 2 X P20

e Gidi thich: Do mdi phan tu H,0 ch&ra 2 nguyén tir H, nén sé mol nguyén ti

H trong hgp chat hitu co ban dau bang hai 1an s6 mol phan tu H,0 tao thanh.

e Vi du minh hoa:
1. Vi du 1: b6t chdy hoan toan m gam ancol Y, thu dugc 10.8 gam H20. Tinh

s6 mol nguyén t& H cé trong m gam Y.

Giai:

Ta co: Niog = 10.8 /18 = 0.6 mol.

Ap dung bao toan nguyén té Hydro: n, (trong Y) = 2 X Noo = 2x0.6=
1.2 mol.

2. Vi du 2: Bét chdy hoan toan 4.6 gam ancol etylic (C,H-OH). Tinh khoi

lugng nudéc thu dugc.

Giai:

Ta cé: Neonson = 4.6 /46 = 0.1 mol.

S6 mol nguyén tu H trong ancol = Neonson X 6 =0.1x6=0.6mol.
Ap dung bao toan nguyén té Hydro: n, Tome el 2 X Nioo
=>nH20=nH/2 =0.6/2=0.3mol.

Vay khoi luong nudc thu duoc la: m 0= 0.3 x 18 = 5.4 gam.

H2

3. Bdo toan nguyén té Oxy (O)
« Cong thuc:no (trong HCHC) w O3 2 No2 (phan ung) = & Nco2 N NH20
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e Giai thich: Téng s6 mol nguyén t& O trudc phan (ng (trong hop chat hitu co
va trong 0,) bang téng s6 mol nguyén t& O sau phan Ung (trong CO, va H,

O). Luuy No2 va Nco2 phai nhan 2 vi mb6i phan t& nay chra 2 nguyén tu O.

e Vi du minh hoa:
1. Vi du 1: D6t chady hoan toan 0.1 mol axit axetic (CH;COOH) can dung V lit
O2 (dktc), thu duoc 0.2 mol CO2 va 0.2 mol HZO' Tinh V.
Giai:

Trong 0.1 mol CH3COOH cod NG = 0.1 x 2 =0.2 mol.

Ap dung bao toan nguyén té Oxy:

r]O (trong axit) +2x nOZ =2x nCOZ i nHZO

O.2+2><n02=2><0.2+0.2

0.2 +2 X n02=0.6

=2 X Noy = 04> Ngy = 0.2 mol.

Vay V = 0.2 x 22.4 = 4.48 |it.

2. Vi du 2: bét chay hoan toan 18 gam glucozo (CeH1506) can dung 19.2

12
gam O,,. San pham chdy gém CO, va H,0. Tinh tong khoi luong CO, va H,

0.

Giai:

Cach nay két hgp bdo toan khoi lugng, nhung nén tang la bado toan nguyén
t0. Ta co thé tinh truc tiép:

nglucozd =18/180 = 0.1 mol.

Noy = 19.2 /32 = 0.6 mol.

Tu CTPT C6H1206, ta co:
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Bdo toan C: n =6 X =6 x 0.1 = 0.6 mol.

CO2 nqucozc:f

Bao toan H: n 0= 12/2 X n =6 X 0.1 = 0.6 mol.

H2 glucozo

T6ng khoi lugng sdn phdm chay = Megy T Moo = 0.6 X 44 + 0.6 x 18 =
26.4 + 10.8 = 37.2 gam.
Kiém tra bang bao toan khoi lugng: mglucozd +mg, = 18 + 19.2 =37.2

gam. Két qua khadp.

4. Bdo toan nguyén toé Nito (N)

e Cong thuc:nN (trong HCHC) = 2 X Nyo

e Giai thich: Do mdi phan tu N, chdra 2 nguyén t&r N, nén s6 mol nguyén ta N

trong hgp chat hiru co ban dau bang hai lan s6 mol phén t N, tao thanh.

e Vi du minh hoa:
1. Vi du 1: D6t chay hoan toan 0.2 mol alanin (C3H702N), thu dugc V lit khi
N2 (dktc). Tinh V.
Giai:
Trong 0.2 mol alanin, s6 mol nguyén t N la Ny = 0.2 x 1=0.2 mol
Ap dung bao toan nguyén té Nito: "\ (trong alanin) = 2 % Ny,

=>nN2=nN/2=0.2/2=0.1moI.

VayV = 0.1 x 22.4 = 2.24 |it.

2. Vidu 2: bét chdy hoan toan m gam mdét amino axit X (chta 1 nhém —NH2)
thu duoc 1.12 lit N, (dktc). Tinh s6 mol cua X.
Giai:

Ta co: N2 = 1.12/22.4 = 0.05 mol.
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Ap dung bao toan nguyén té Nito: Ny (trong X) = 2 X No = 2x005=0.1

mol.
Vi X chi chra 1 nguyén t&r N (do ¢6 1 nhém -NH,), nén s6 mol cla X bang
s mol nguyén tu N.

Vay e =ny= 0.1 mol.

I1l. Phéi hop cdc phuong phap dé tim céng thic phan tu

Bao toan nguyén td la céng cu c6t 16i dé xac dinh cong thic phan t& cda hgp

chat hitu co khi biét san pham chay.

Cac budc thuc hién:

1. TU khoi lugng hodc thé tich CO,, H,0, N, tinh s6 mol tuong Ung (n

3. Tinh khéi lugng cac nguyén to: me = 12 x Ne My = 1 x N my = 14 x n

4.

N\2):

. Ap dung bao toan nguyén té dé tim s6 mol cac nguyén té trong lugng chat

da doét chay:

C CcOo2
nyE=2XnNg0
nN =2 X nN2

N’
Ki€ém tra xem hop chat cé chda Oxi hay khong:

Mg = Mpcpe - (M + my + my)

Néu m_. > 0, tinh n

o =mo/16.

0]
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5. Lap ti Ié mol cdc nguyén t6 dé tim cong thic don gidn nhat (CTDGN):

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

H L] A n

C O°" N

6. Dua vao cac dit kién khac nhu khoi lugng mol (M), ti khéi hoi dé tim cong

thiac phan ta (CTPT) tu CTDGN. (CTPT = (CTDGN)n).

Vi du téng hop:

Vi du: D6t chdy hoan toan 9 gam hgp chat h(tu co A (chta C, H, 0), thu dugc
13.2 gam CO,, va 5.4 gam H,0. Biét ti khoéi hoi clia A so Vi H, 1a 45. Tim cong

th(rc phan ti cua A.
Gidi:
1. Tinh s6 mol san pham chay:

Neay = 13.2 /44 = 0.3 mol.

CO

n 0= 5.4/18 = 0.3 mol.

H2
2. Ap dung bao toan nguyén té:

Nn~-=n

. = 0.3 mol = me = 0.3 x 12 = 3.6 gam.

CO2

nH=2an20=2><0.3=O.6mo|=>mH=O.6><1=0.69am.

3. Tinh khéi lugng va s6 mol Oxi:

My =m,- (mC + mH) =9-(3.6 + 0.6) = 4.8 gam.

0]
NG = 4.8/16 = 0.3 mol.

4. Lap ti lé mol dé tim CTDGN:
x:y:z=nC:nH:nO=O.3:O.6:O.3=1:2:1.
Vay cong thic don gian nhat la (CH,0),..
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5. Tim CTPT:
Khéi lugng mol cla A la M, =45 x 2 =90 g/mol.
Tacéd: (12x1 + 1x2 + 16X1) Xx n =90 =30n =90 = n = 3.

Vay cong thic phan t&r cua A la C3HEO5.

IV. Bang tong hop céng thuic bao toan nguyén toé

Cong thuc bao toan Ghi chu

Carbon Ap dung khi sdn pham chay la
n =n
2
(C) C (trong HCHC) co C02.
M6i phan t& nudc cé 2 nguyén
Hydro (H) nH (trong HCHC) =2X nH20 5
tu H.
n +2xn,,=2 Tong O trudc phan iing = Téng
Oxy (0) O (trong HCHC) 02
X Neoa + Nyog O sau phan ung.
Moi phan td N, c6 2 nguyén tu
Nito (N) nN (trong HCHC) =2 X nN2

N.

V. Bai tap van dung

1. Bai 1 (Co ban): D6t chay hoan toan 11.1 gam hén hgp X gom 2 este no,
don chitic, mach hé ké ti€p nhau trong day déng dang, thu dugc 11.7 gam H,
O. Mat khac, néu dun 11.1 gam X véi dung dich NaOH du thu dugc 11.7 gam

hén hgp mudi va mot ancol duy nhat. Xac dinh céng thirc cla 2 este.
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2. Bai 2 (Théng hiéu): D4t chdy hoan toan 20.1 gam hdn hop X géom axit
axetic, metyl axetat va axit glutamic, thu dugc 0.8 mol CO2 va 0.85 mol HZO'
Néu cho 20.1 gam X tac dung véi dung dich HCI du, thu dugc m gam muodi.

Tinh m.

3. Bai 3 (Van dung cao): Hon hgp E chlra ba peptit X, Y, Z (MX MY MZ) déu
mach hé. Dot chdy hoan toan 0.16 mol E can dung via dd 1.995 mol 0,, thu
dugc CO,, H,0 va 0.21 mol N,. Mat khac, thay phan hoan toan 38.34 gam E
trong dung dich NaOH du, thu dugc 54.3 gam mudi cla Gly, Ala va Val. Biét
tong so lién két peptit trong E la 10. Tinh phan tram khoi lugng ctia X trong

hén hop E.
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