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MOT SO BIEN PHAP NANG CAO NANG LUC GIAI BAl TOAN
POT CHAY CAC HQP CHAT HUU CO

NGUYEN HC'U TAI'

TOM TAT
Bai todn dot chdy cac hop chat hitu co khd phé bién trong chwong trinh Hoa hoc phé
théng. Dé giup hoc sinh gidi quyét bai todn ndy ching 6i dwa ra mét s6 bién phap nang
cao nang lwc ldp cong thite va phirong trinh héa hoc, dong thoi qua dé givip hoc sinh ¢6
khd ndng dwa ra nhitng moi twong quan giita cdc chdt véi cdc thudt todn trong phan tmg
dot chay cac hop chat hitu co.
Tir khéa: bai toan ddt chay, hop chat hitu co, cong thirc hda hoc, phuong trinh héa hoc.
ABSTRACT
Some measures to improve students’ ability in solving the problem
of burning organic compounds
The problem of burning organic compounds is quite common in high school’s
general chemistry. In order to help students solve the problem, several measures to
improve students’ ability in building formulas and chemical equations are proposed,
simultaneously, learners can find out correlations between substances and algorithms in
the burning of organic compounds.
Keywords: the burning problem, organic compound, chemical formulas, chemical
equations.

1.  Patvan dé

Qua thyc té giang day, ching t6i nhan thay khi gidi bai toan d6t chay cac hop
chét hitu co, rit nhidu hoc sinh khong phat hién ra méi lién hé gitra cac chét vai dir liéu
cua dé bai nén thuong dit qua nhiéu an va dan dén bé tic khong giai duoc bai toan.
Nhimg bai todn d6t chay cac hop chét hitu co thudng 6 cac dic diém chung, d6 1a: C6
thé sir dung cling mot cong thire, ciing mot phuong trinh hda hoc 1 ¢6 thé giai duoc dé
dang. Cau triic ciia nang luc giai bai toan ddt chiy cac hop chat hitu co bao gom: Ning
lyc 1ap cong thirc phan tir cac hop chét hiru co, nang lyc 1ap phuong trinh hda hoc ciia
phan tmg d6t chay cac hop chét hiru co, nang Iyc xdy dung cac cong thirc tinh toan lién
quan dén cac chit tir phuong trinh hda hoc ciia phan tng dbt chay. Hién nay, rat it tai
liéu nghién ctru chuyén sau vé van dé nay; chinh vi vay chung t6i d dwa ra mot s bién
phap nang cao ning lyc giai bai toan d6t chay cac hop chat hitu co, nham gitp cac em
hoc sinh giai quyét cac bai todn mot cach nhanh hon dong thoi rén luyén ning luc phat
hién va giai quyét van dé, tir d6 gilip cac em ngay cang tu tin va yéu thich viéc giai
toan hoa hoc.
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2. M@t s6 bién phap ning cao ning luc giai bai toan dot chay cic hgp chit hiru co
2.1. GiUp hoc sinh ndm viing cdch ldp céng thikc phén ti ciia cdc hop chit hivu co

Cong thirc phan tir cia hgp chat hitu co biéu thi s6 lwong nguyén tir ciia mdi
nguyén té trong phan tir. Dé lap cdng thirc phan tir chung cta cac hop chét hitu co can
c6 nhiéu thong tin. Trong d6, ¢6 nhitng théng tin hién thi rd rang ¢6 thé nhan thirc ngay
dugc nhu thanh phan nguyén td, sé lugng nguyén tir cia mdi nguyén td, bén canh d6
con ¢6 nhimg thong tin doi hoi hoc sinh phéi c¢6 ning luc phat hién van d& méi nhan
thirc dugc nhu s6 lién két 7, s6 vong... Viéc 1ap duge cong thirc phan tir chung ciia cac
hop chét hitu co s& gitip cho hoc sinh viét dugc phuong trinh hoa hoc cia phan ung dot
chay.
2.1.1. Céach ldp cong thirc phan tir cua cdc hidrocacbon

a. Cach lap cong thirc phén tii ciia ankan

* Cach 1. Gia sir phan tir ankan gdm n nguyén tir C. Tong s hoa tri ctia C 12 4n,
s6 hoa trj ciia C dung dé lién két gitra C voi nhau 12 2(n-1) vi ¢6 (n-1) lién két C-C. Sé
hoa tri ciia cacbon dung dé lién két voi hidro 12 4n — 2(n-1) = 2n+2. Vay cong thirc
phén tir chung ctia ankan 1a C,Hy,., (N> 1).

* Céach 2.

- Bude 1. Viét cong thirc phan tir cia mot vai chéat ké tiép metan bang cach thém
mdt hodc nhiéu nhom CH,, thi du CH, hay H,CH,, C,Hg hay H,CH,CH,, C;Hg hay
H,CH,CH,CH;...

- Buéc 2. Tim quy luat bién doi s6 nguyén tir C va H trong day chat: ¢ day la
H,(CH,),. Vay cong thirc phan tir chung cua ankan 1a C Hyp.».

b. Cach lap cong thirc phin tir ciia cac hidrocacbon khac ankan

- Buée 1. Tim s6 lién két © va vong cia hidrocacbon.

- Buéc 2. Tinh sb nguyén tor H giam di so v6i ankan twong tng: Dé hinh thanh 1
vong (monoxicloankan) hoic 1 lién két 7 tir ankan phai mat 2H.
=> Hidrocacbon c6 tong s6 lién két © va vong bang k s& c6 s6 nguyén tir H kém hon
ankan la 2k.
=> Cong thirc phan tir ctia hidrocacbon 1a C Hyqep.0k.

Thi du. Lap cong thirc phan tir chung ddy dong dang ciia vinyl axetilen.

- Bude 1. Tim s6 lién két = va vong cuaa hidrocacbon.

Day dong dang cta vinyl axetilen 1 nhitng hidrocacbon mach hé (tirc khong co
vong) c6 3 lién két w trong phan tu.

- Bude 2. Tinh sb nguyén tir H giam di so v6i ankan twong tmg.

Vi phan tir hidrocacbon c6 3 lién két © nén s nguyén tir H giam di so v6i ankan
tuong mg 1a 6 => cOng thirc phan tr chung ctia hidrocacbon 1a C Hjp40.6 hay CriHan g (0
> 4).
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2.1.2. Céch ldp cong thire phdn tir ciia cdc hop chat hivu co cé chita nhém chike

- Buéc 1. Tim tong sb lién két = va vong cia toan bo phan tir roi lap cong thic
phén tir hidrocacbon twong tmg. Néu hop chat hitu co ¢6 k lién két © va vong thi
hidrocacbon turong ting s€ c6 cong thire 1a C,Honio.0k-

- Budc 2. Xac dinh s6 nguyén tir oxi, nito, halogen... dé thém vao cong thirc
hidrocachon vira lap. Cha y: Dé dam bao hoa tri clia cac nguyén té (cacbon c6 hoa tri
bdn, hidro c6 hoa tri mot, oxi c6 hoa trj hai, nito c6 hoa tri ba, halogen c6 hoda tri mot),
néu thém oxi thi khdng thay ddi s6 nguyén tir hidro nhung néu thém nito thi phai thém
hidro (thi du thém 1 nguyén ti nito phai thém 1 nguyén ti hidro), thém halogen thi
phai bt hidro (thi du thém 1 nguyén tir clo phai bot 1 nguyén tir hidro).

Thi du. Lap cong thic phéan tir chung ciia cac amino axit no, mach hé chtra 1
nhém —NH; va 1 nhém —COOH trong phén tur.

- Buéc 1. Tim téng s lién két © va vong cia toan b phan tir amino axit.

Vi amino axit no, mach hd nén phan gdc cta n6é khong co lién két © va vong
nhung c6 1 lién két © trong nhém chitc ~-COOH => ¢ong thirc phan tir hidrocacbon
tuong tmg 1a C H,n.00 hay C Hy,.

- Buéc 2. Xac dinh s nguyén tir O, N dé thém vao cdng thirc hidrocacbon vira lap.

Cha y dé dam bao hoa tri ctia cac nguyén td, néu thém nito thi phai thém hidro.

Phan tir amino axit ¢6 1 nhom —NH, va 1 nhdm —COOH nén ¢6 2 nguyén tir O va
1 nguyén tr N. Nhu vay phai thém 1 nguyén tir H.
=> COng thirc phan tr chung cua amino axit no, mach hé chira 1 nhom —NH, va 1
nhom —COOH la CHzn+10,N (n > 2).

2.2. Gilp hoc sinh hé théng hoa cdic phwong trinh hoa hoc ciia phin ikng dot chdy
nhigng hop chit hivu co quan trong

Ban chat cua cac bai todn héa hoc phan 16n déu thé hién mdi quan hé giita cac
chat trong phan mg. Viéc quan sat phwong trinh hda hoc cila phan tmg sé& gitp hoc sinh
rat ra cac cong thirc tinh toan lién quan dén cac chat, tir 46 gitip hoc sinh giai nhanh céc
bai tap. Sau day la phuong trinh hda hoc ctia phan tmg d6t chay cac hop chat hitu co
quan trong.

2.2.1. Phirong trinh héa hoc ciia phdn iing dot chay cdc hidrocacbon

C.H, +(x+%)02 5 xCO, % H,0

Dot chay ankan

C.H,.,+ (%)O2 —nCO, +(n+1)H,O
Pét chay xicloankan, anken

C.H,, +37nO2 —nCO, +nH, O

Pét chay ankadien, ankin
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C,Hyp + (?)o2 5NnCO, + (N—1H,0
Pét chay hidrocacbon ¢6 3 7 nhuw vinyl axetilen, ...

C.H, .+ (3n 20, 5>nCO, + (N—2)H,0

Pét chay day dong ddng ciia benzen

CH, .+ (3” 30, >nCO, + (n-3)H,0

Pét chay axetllen vinyl axetilen, benzen, stiren

C.H, +5—nO —nCO, +2H ,0

2.2.2. Phuong trlnh héa hoc ciia phan iing dot chay cdc hop chat hitu co ¢6 chira nhém
chire

C,H,0, +(x+%—§)02 5 xCO, +%HZO

C,H,0,N, +(x+%—§)02 5 xCO, % H,O +% N,

Pét chay ancol, ete no, don chirc, mach ho
CH,,.,0 +3?n02 —nCO, +(n+1)H,O
Dot chdy ancol, ete no, hai chire, mach ho

C.H, ,0,+ (3n Y, 5 nco, + (n+1)H,0

Pét chay ancol, ete no, ba chite, mach ho
3n-2

C.H,,.,0, +( )0, > nCO, +(n+1)H,O

Pot chay andehit, xeton no, don chirc, mach ho; ancol, ete don chirc,mach ho co
mgt lién két doi c—c
C.H, O+ ( )O —nCO, +nH,O

Pot chay andehzt, xeton don chirc, mach hé, cé mét lién két déi C=C; ancol, ete
don chitc, mach ho, cé mot lién két ba C=C hoac hai lién ket doi C=C

C.H, 0+ (3n 20, ->nCO, + (n-1)H,0

Pot chay axit, este no, don chirc, mach ho, tap chirc andehit - ancol no, mach
ho...
3n

C.H,0,+ (T_Z)o2 —nCO, +nH,0
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Pot chay axit, este don chirc, mach ho, cé mot lién két déi C=C; andehit no, hai

chire, mach ho...

3n-3

C.H,,,0, +( )0, > nCO, +(n-1)H,O

Dét chay amin no, don chire, mach ho
6”4* 30, -»nCO, + (2”2+ 3H,04+ 1N,
Pét chéy amino axit no, mach hé, ¢6 1 nhém -NH, va 1 nhém —~COOH

6n-3 2n+1)HZO+%N2

CnH2n+3N +(

2 )0, - nCO, +(T

Bot chdy mudi ciia axit cachoxylic, thi du: CyHznyCOONa

2C H,, ,COONa+ (3n+1)O, - Na,CO, + (2n +1)CO, + (2n+1)H,O
2.3. Xay dung mgt sé cong thirc tinh todn quan trong lién quan dén cdc chit tiv
phwong trinh hoa hoc ciia phén teng dét chdy cdc hop chit hivu co

(1) Tu phuong trinh hdéa hoc cia phan ung dot chay hop chat hitu co A chira
C,H,O,N:

y

VA Yy t
CxHyOZNt +(X+Z—E)OZ g XCOZ +E HZO +§ NZ

Cn H2n+102 N + (

ta co cac cong thuec:

£ A 4o . nco2 £ P . nHZO
(a)so nguyén tir cacbon = , SO nguyén tir hidro = —=,
nA nA
A A 5 . nN
SO nguyen tu nito = 2
nA

(B) Mgy o, +Mo, = Mg +M, o +m, (bdo todn khoi luong).

() %anHyoth +Ng, =Neo, +%nHZO (bao todn nguyén td oxi).
(2) Tir phwong trinh hda hoc ciia phan tmg 6t chay hop chét hiru co A c¢6 dang
CnH2n+ZOz (Z = O):
CHy 0, + (3”+—21‘Z)o2 5nCO, + (N +1)H,0
tacd n,=n, o —ngo, hay ny o =n, +nc, -
(3) Tir phuong trinh héa hoc ciia phan tng dbt chay hop chat hiru co A ¢ dang
CnHZn.ZOZ (Z 2 O)
C.Hy 0, + (3”‘—21‘2)02 5nCO, + (N~DH,0

tacd ny=ne, —ny o hay ng =n,+n,, -
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(4) Tir phuwong trinh héa hoc ciia phan tmg dt chay hidrocacbon ¢6 dang (CH),
nhw CyHa, CaHa, CeHe, CoHs,...: C.H. + 57”02 5 nCo, +g H,0, taco:
) )

Nco, = 2Nk 0 v Mo, :cho2 v Mo, :EnHZO -

(5) Tir phwong trinh hda hoc cia phan tng dbt chay hop chat hiru co chtra C, H,
O c¢0 dang (CH,0), (thi du: HCHO, CH3COOH, HCOOCH;, CH3;CH(OH)COOH,
QIUCOZU Celeoe,... ):

C,H,,0, +n0O, -»nCO, +nH,O

2n~n
taco No, = Neo, =N o -
(6) Tir phuong trinh hda hoc ctia phan tmg dbt chay cac hop chat hitu co c6 dang
CnHZn ’ CnH2n+20:

C.H,, +37nO2 —nCO, +nH,0 , CnH2n+ZO+37nO2 —nCO, +(n+1)H,O

. 3
taco n, = > Mo,

(7) Tir phuong trinh hda hoc ctia phan tmg dbt chay cac hop chat hitu co c6 dang
CnHZna CnHZn-ZOZ ) CnHzn-4O4:
C.H,, +37nO2 —nCO, +nH, O

3(n-1)

C,H,, .0, + O, >nCO, +(n-1)H,O

CH, .0, +3(”—2_2)o2 —5nCO, + (N—2)H,0

. 3
taco n, = >Mo-

2.4. GiUp hoc sinh nim vieng cdc budc gidi mét bai todn dét chdy cdc hop chit hivu
co
Giai bai toan dbt chay cac hop chat hitu co co thé theo trinh ty 3 budc:
- Buéc 1. Tim cdng thirc phén tir cia cac hop chat hitu co dem dbt chay tir viée
phan tich dic diém c4u tao cua ching.
- Bude 2. Viét phuong trinh hoa hoc cia cac phan tmg.
- Bude 3. Van dung cac cong thirc tinh toan phl hop dé thuc hién yéu cau cia bai
toan.
3. M@t sb bai tap ap dung
Bai tdp 1.
Hon hop M gdm andehit no, don chirc X va axit cacboxylic don chirc Y ¢6 sb lién
két = nhoé hon 3, déu mach ha. Dbt chay hét x mol M, can vira da 0,22 mol O,, thu
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dugce 0,18 mol CO, va 0,15 mol H,O. Tinh thanh phﬁn phﬁn tram sb mol cua X trong
hén hop M.

Giai:
- Buéc 1. Bt cong thire phan tir ciia cdc hop chat hitu co
Andehit no, don chirc mach hd X ¢6 dang C,H,,0 (n > 1).

Axit Y don chirc, mach hé co sb lién két < 3, ¢6 dang C,H2,0, (n > 1) hoic
CnHZn-ZOZ (n > 3)

Vi d6t chay hon hop gdm andehit X va axit Y cho Nyo <Neo, »trong d6 andehit X
cho Neo, =My o => axit Y phai c6 dang C,H3,20.
- Buéc 2. Viét phirong trinh héa hoc ciia cac phan img

C.H,O+ (%)o2 ~»nCO, +1H,0

C.H,, .0, +MO2 —nCO, +(n-1)H,O0
- Budc 3. Xay dung cdac cong thirc tinh Z‘Odl’{ lién quan dén cdc chat can im
Tu phuong trinh hda hoc ciia phan tng dot chay, ta co:
Naxity = Neo, —Nyo = 0,18 - 0,15 =10,03 (mol).
Dua va0 su bao toan nguyén tb oxi, ta cé:
NO trong andehit X T NotrongaxitY + N0 trong oxi phan img = N0 trong CQ, + No trong H,0
=> Nandehit don chie X T 2Naxity + 2Ny = 2N + Ny o
=> Nandehit don chae x = 2.0,18 + 0,15 -2.0,03 - 2.0,22 = 0,01 (mol).
0,01.100
=> % Nynenic trongM — m =
Bai tdp 2. (Pé thi TSPH nim 2011)

D4t chay hoan toan 3,42 gam hdn hop axit acrylic, vinyl axetat, metyl acrylat va
axit oleic, roi hap thu toan bo san phdm chay vao dung dich Ca(OH), (du). Sau phan

tmg thu dugc 18 gam két tia va dung dich X. Khdi lugng X so véi khdi lwgng dung
dich Ca(OH), ban dau d4 thay d6i nhu thé nao?

A. Giam 7,38 gam. B. Tang 2,70 gam.
C. Tang 7,92 gam. D. Giam 7,74 gam.
Gidi.

- Buéc 1. Bt cong thire phdn tir chung ciia C&c hop chat hitu co

Axit acrylic CH,=CHCOOH, vinyl axetat CH;COOCH=CH,, metyl acrylat
CH,=CHCOOCH;, axit oleic CH;-[CH,];-CH=CH-[CH,];-COOH déu chira C, H va 2

nguyén tir oxi, déu c6 2 lién két  trong phan tir. Vi vdy co thé dat cong thirc phan tir
chung cua chiung 1a C,Hy,20,.
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- Buéc 2. Viét phirong trinh héa hoc ciia cac phan img

3(n-1)

C,H,, .0, + O, >nCO, +(n-1)H,O

CO, +Ca(0OH), » CaCO, { +H,0
- Buéc 3. Xay dung cdc cong thire tinh todn lién quan dén cdc chdt can im
+ Tur phuong trinh héa hoc cua cac phan ung ta c6:

18
Neo, = Neaco, =100 =018 (mol)
3
No, EnHZO

manZn,zo2 + mo2 = mco2 + mHZO

=>3,42 + %nHZO.SZ =0,1844 + n, .18 =>n, , =015 (mol).

+ Khéi lwong dung dich X ting hay giam so v6i dung dich Ca(OH), ban dau tly
thudc vao tong khoi lugng CO,, H,0 thém vao dung dich va khéi lugng két tia CaCO;
tach ra.

Meo, + My o = 018.44 +0,15.18 = 10,62 (9) < Meaco,
=> Khbi luong dung dich thu duoc s& giam va d6 giam d6 bang 18 — 10,62 = 7,38 (g).
=> Chon dap an A.
4. Kétluan

Qua thyc té ap dung cac bién phap ning cao ning lyc giai bai toan ddt chay cac hop
chat hitu co cho cac em hoc sinh, chung t6i nhan thay dé giai loai bai toan nay mot cach
nhanh chéng va chinh xéc, can két hop cac ning lyc: Lap cong thirc phan tir chung cia
cac hop chat hitu co, 1ap phwong trinh hda hoc ciia phan tmg ddt chay va xay dung cac
cdng thire tinh toan lién quan dén cac chat. Khi doc dé bai todn, c4c em can nhan dién
dang ctia hop chét hiru co, phan tich, nhan xét phuong trinh héa hoc dé dua ra céc cong
thtrc tinh toan phd hop. Ddng thoi qua viée giai bai toan d6t chay cac hop chit hitu co,
hoc sinh con duoc rén luyén rat hiéu qua Ki niang phéat hién van dé va giai quyét van de.
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