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1. Nguyén tac cua phuong phap bao toan khéi luong

Dinh luat bdo toan khai lugng, do Lomonosov va Lavoisier kham pha, phat biéu
rang: "Trong mét phan ing héa hoc, téng khoi luong cia cac chat tham

gia phan ing bang tong khéi luong cua cac san pham tao thanh."

Day la mét trong nhitng dinh luat nén tang va quan trong nhat ctia héa hoc, dac
biét hitu ich trong viéc gidi cac bai todn khdéng can xac dinh cong thic phan t

chinh xac cta chat ban dau.
Phuong trinh téng quat:
Xétphaning:A+B—-C+ D

Theo dinh luat, ta ludn co: m, + mg=mq+ mg

2. Ap dung vao bai toan dot chday hop chat hitu co

Phan (rng dét chdy mot hop chat hitu co la phan Ung cla chat dé véi khi oxi (O,

) d€ tao ra cac sdn pham oxit, thuong la CO,, H,0, va ¢t thé co N, SO,,...
2.1. Dot chay hop chat chi chia C, H (Hydrocarbon) hoac C, H, O
Phuong trinh dang chi: Hop chat h(tu co + Oxi - Khi Cacbonic + Nudc

Cong thirc bdo toan khoi lugng:

thp chat hitu co
TU cong thic nay, ta cé thé dé dang tinh dugc khdi lugng ctia mot trong bon dai
luong khi biét ba dai lugng con lai.
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Vi du 1:

Pé bai: Dot chdy hoan toan 4,6 gam mot ancol etylic (C2HsOH) can dung V lit
khi Oz (dktc), thu dugc 8,8 gam COz va 5,4 gam H:20. Tinh khoi lugng O:2 da
phan Ung.

Phan tich: Bai todn cho biét khéi lugng chat hitu co, khéi lugng CO2 va H20. Ta
ap dung truc tiép coéng thirc bdo toan khoi lugng dé tim Mg,
Giai:

Ap dung dinh luat bao toan khéi lugng cho phan tng chay:

+ m =m

Meahson ™ Mo, = Meo. ™ Mh0
=>4,6+m, =88+54

=> 4,6 + My, = 14,2

=>mg = 14,2 - 4,6 = 9,6 gam.

Vi du 2:

Pé bai: D6t chdy hoan toan m gam mot este X can dung 11,2 lit Oz (dktc), sau

phan ng thu dugc 17,6 gam CO2 va 7,2 gam Hz20. Tinh gia tri cda m.

Phan tich: Bai toan cho khoi lugng san phdm va luong oxi. Ta can tim khoi

lugng chat h(ru ca ban dau.
Giai:

Tacéd:n., =11,2/22,4=0,5mol =>m

0, = 0,5*32 =16 gam.

Oz

Ap dung dinh luat bao toan khéi lugng:
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mesteX_i_mOz=m +m

=>m+16=17,6 + 7,2

=>m + 16 = 24,8

=>m = 24,8-16 = 8,8 gam.

2.2. Dot chay hop chat chua C, H, O, N (Amin, Amino Axit, Peptit)

Khi dot chdy hgp chat htu co chira nitg, san pham chay thuong cé thém khi N-.

Phuong trinh dang chl: Hop chat hiru co (chra N) + Oxi —» Khi Cacbonic + Nudc

+ Khi Nito
Cong thic bdo toan khoi lugng:

+ m =m + m + m

thp chat hitu co 0:

Vi du 3:

Pé bai: Dot chdy hoan toan 9 gam mo6t amin don chic X, thu dugec 17,6 gam

COz, 9,9 gam H20 va 2,24 lit khi Nz (dktc). Tinh khoi lugng Oz can dung.

Phan tich: Tuong tu cac vi du trén, nhung san phdm cé thém N2. Ta dua khoi

lugng N2 vao phuong trinh bao toan.
Giai:

Ta ¢6: Ny, = 2,24 /22,4 = 0,1 mol => my, = 0,1 *28 =2,8 gam.

Ap dung dinh luat bao toan khéi lugng:

mamin X O

=94+ m. =17,6+9,9 + 2,8

02
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=> 90 + m02 = 30,3

=>mg, = 30,3-9 = 21,3 gam.

3. Két hop Bao toan khoi luong va Bao toan nguyén té

Trong nhiéu bai toan, bdo toan khoi lugng thuong dugce st dung két hop véi bao
toan nguyén to dé€ gidi quyét van dé mot cach hiéu qua. Pac biét la dé xac dinh
khoi lugng oxi trong hgp chéat hitu co ban dau.

Nguyén tac bdo toan nguyén té:

Bao toan nguyén té Carbon (C): Ne (trong hopdhat) — Nco,

(trong hop chét) — 2% "H.0

Bao toan nguyén té Hydro (H): n,

(trong hop chat) = 2 X N,

Bao toan nguyén toé Nito (N): My

+2Xn. =2Xn +n

Bao toan nguyén t6 Oxi (0): gt onghop chat) 02 CO:

H20

TU s6 mol cac nguyén t6, ta cé thé tinh khoi lugng cla ching: Me =12 X N, ;

ml_| =2 X nHZO; ml\| =28 X nNz.

Khoi lugng oxi trong hop chat hitu co ban dau dugc tinh bang cong thic:

m.-m,-m

My (trong hop chat) = Mhop chat ~ Mc H N

Vi du 4:

Pé bai: Dot chay hoan toan 18 gam mdt cacbohidrat X can 13,44 lit Oz (dktc),

thu dugc CO:z va Hz20. Tinh khéi lugng CO2 va H20 thu dugc.
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Phan tich: Cacbohidrat cé cong thic chung C (H20) . Ta biét khoi lugng X va

khéi lugng O2. Ta c6 2 an la Meg, Va My, o, can 2 phuong trinh. Phuong trinh 1

la bao toan khoi lugng. Phuong trinh 2 c6 thé lap tu bdo toan nguyén td OXi

hoac tUr dac diém cua cacbohidrat.
Giai:

Ng, = 13,44 /22,4 =06 mol=>m_, =0,6 x 32 =19,2 gam.

@) 02

Cach 1: Dung bao toan khéi luong va bao toan nguyén té Oxi

1. Ap dung bao toan khai lugng: my + My =My +m, y=> 18+ 19,2 =m

+ m =>m + m = 37,2 (1)
2 2 0

CO H20 Cco H:

2. Trong X (Cn(HzO)m), ta co: m, = m. + m, + my = 12nC + 2n|_IZO + 16n

. Ta tinh khoi lugng C va H trong san pham: me = 12 X n m, =

O(trong X) COz; H

2 Xn Khoi lugng O trong X la: m =18-(12 x n

H.O" 2+2><n

O(trong X) CO HzO)'

Cach nay phtc tap.

Cach 2: Dung bao toan khéi lugng va bao toan nguyén té C, H, O

1. Tinh khoi lugng cédc nguyén té trong X: Nco, = @ moli n, 4 =b mol.
=>me. = 12a; m, = 2b.
=> mO(trong X) = 18 - 12a - 2b.

2. Bdo toan nguyén to Oxi: No(trong X) +2n, =2n.5 + Ny 4

=> (18-12a-2b)/16 + 2 x 0,6 =2a+ b
Gidi phuong trinh nay két hgp véi phuong trinh (1) t&r bdo toan khoi lugng

(44a + 18b = 37,2) sé ra két qua.

Cach 3: Phuong phap hiéu qua nhat
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1. Dat Nco, = X mol va NLo=Y mol.

02

2. Phuong trinh bao toan khéi luong: 44x + 18y = 18 + 19,2 = 37,2 (I)

3. Bdo toan nguyén té Oxi: Khoi lugng Oxi trong X: Mox) = 18-m.-m, =18 -
12x - 2y.

S6 mol Oxi trong X: n = (18 - 12x - 2y)/16.

O(X)
Ta c6 phuong trinh bdo toan nguyén t6 Oxi:

Noxy 2o, = 2Nco, T Mus0

=> (18-12x-2y)/16 + 2 X 0,6 = 2Xx + Vy

=> 18- 12x -2y + 19,2 = 32x + 16y

=>44x + 18y = 37,2 (ll). Phuong trinh nay trung véi phuong trinh (1), cho

thay cach nay khong gidi dugc.

Luu y: Vi du nay cho thay cé nhiing bai todn can thém dir kién hoac phuong
phap khac. Tuy nhién, néu dé cho ti Ié mol CO2:H20 hoac mét dit kién khac, hé
phuong trinh sé gidi dugc. Gid st dé cho X la glucose (CeH1206), ta sé gidi nhu

Sau:

nglucose =18/180 = 0,1 mol.

CeH1206 + 602 —» 6CO2 + 6H20
0,1 mol - 0,6 mol - 0,6 mol

Meo, = 0,6 X 44 = 26,4 gam.

CoO

My o= 0,6 x 18 = 10,8 gam.

H2

Kiém tra lai: Mo, T My,o = 26,4 + 10,8 = 37,2 gam. (Khép vai két qua tu bao

toan khoi lugng).
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N\ =

4. Cac budc giadi bai toan dét chay bang Bao toan khaoi

luong

1. Budc 1: Tém tat dé bai. Ghi ra khéi lugng hoac s6 mol cla cac chat da biét
(chat hitu cg, 02, CO2, H20, N2,...).

2. Budc 2: Viét so do phan (ng chady dé thé hién ré cac chat tham gia va san

pham.

3. Budc 3: Viét biéu thirc cla Dinh luat bao toan khéi lugng cho phan (ng.

4. Budc 4: Thay cac gia tri da biét vao bi€u thuc va tinh todn dai luong chua
biét.

5. Budc 5: Néu can, két hgp thém phuong phap bdo toan nguyén té dé tim cac

thong tin khac nhu cong thic phan ta, thanh phan phan tram cac nguyén toé.

5. Bang tong két cac céng thuic thuong dung

Coéng thuc Bao toan khoi

Truong hop
luong

Hop chat CXHy hoac M < hiuco T Mo, = Meo, Day la dang pho bién
CXHyOz +my g nhat.

m, .. .- +m., =m Luén nhé cOng thém

. hat h '

Hop chat CxHyOth chat hutu co 0: CO: ,

+m, o +tmy khéi lugng N2.
HAn hop nhiéu chat m < hop +mg =m.y + Dinh luat ap dung cho
hu co m. o (+ mNz) ca hon hop.
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