* Phwong phap 2:
Pham Quang Lam
Phuwong phap: Hoan doi lwong chat
Tac gia: Pham Quang Lam

Bai toin este 1a mot trong nhirng bai toan cé thé 1am theo phwong phap hoan ddi lrong
chit — mgt phwong phap ma tinh co anh phat hi¢n ra trong hic lam bai. Di nhién, diy khong
phai 12 mdt phwong phap dp dung dwge cho tit cid moi bai. Nhung trong mdt so trwdng hop gip
mdt hén hop gom nhiéu chit thi phwong phap nay c6 thé 12 lya chon téi wu nhat. Viy cliing xem
phwong phap hozn dbi lwong chit la gi?

1. Co sé ciia phuong phép ) ’ " i )
- Phuong phap hoan in luong chat thyc chat chinh 1a quy doi. Vay ta quy doi chat gi?
Gia st ta ¢6 hon hgp gom: a mol RCOOR’, b mol RCOOH, ¢ mol R’0OH
Chung ta can dé y mot chit phuong trinh sau: RCOOR <> RCOOH + ROH — H,0
Dit s6 mol: a—» a —» a— a mol

Vay chung ta s& thay rang:
+amol RCOOR' sé& twong dwong voi hdn hop gom: (a+b) mol RCOOH ; (a+c) mol ROH
vaamol H,0
Voi: m
*Chuy:

_ Céc tinh chét hoa hoc ctia hdn hop thi chinh 14 cac tinh chat hoa hoc ciia cac thanh phan
tao nén hdn hop d6. Co nghia 1a khi hdn hop tac dung véi NaOH thi ¢ ca axit, este déu tac
dung. Nhung khi hoan ddi lwgng chat thi ban chat chinh 14 chi ¢6 1 minh gbc RCOO- tac
dung. Vay nén tit ca luong NaOH phan tng déu vao RCOOH. Vi cac trudng hop khac khi
quy vé cac chat quen thudc thi déu dung tinh chat hoa hoc ciia cac chat ma ta hoan doi vé.
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_ Khi dbt mot luong chét gém axit, ancol, este thi khi hoan déi ta chi coi nhu ancol, axit
chay, con H20 thi khong phan tmg. Anh goi H20 khi ta hoan doi 1a H2O este dé phan biét voi
H20 cua phuong tinh phan ing tao ra.

_ Vi duy ta viét phuong trinh ddt chay thi s& nhu sau:
RCOOH +R’OH —H20 (este) +02 __, CO2+H0
_ Khi mot s6 phan ung tao ra thém H,O & dang sau phuong trinh thi ching ta phai cha ¥
dén viéc giai phuong trinh c6 thém H20 este ¢ trude ma ta dd hoan doi.

- Phwong phap nay diic biét hitu dung cho thé loai bai ma cho hdn hop ancol, hén hop
axit, vai HON HQP ESTE dwoc tao ra tir hdn hop ancol va hdn hep axit bén trén. ( Thé
loai nay cwe ki khon nan -_-)

- Né6i thi c6 thé hoi triru twong nén anh sé lam vi du:

*Bai tap 1: (Lé Ping Khwong — Thin toc hoa )

Hon hop X gom m@t axit cacboxylic don chirc Y, mt ancol don chirc Z, va mot
este tao ra tir Y va Z. Khi d6t chay hoan toan 6,2 gam X thi thu dwoc 13,64 gam CO2 va
6,272 lit H20 (dktc). Con khi cho 6,2 gam X phéan tng véi 50ml dung dich NaOH 1M
dun néng, thu dwoc 0,04 mol Z. Xic dinh % s6 mol ciia Y trong hdn hop X:



A. 36,72% B.42,86%
C.57,14% D.32,15%

_Pau tién cac em hay ty lam bai nay theo cach ctia riéng minh.
Sau do6 anh s€ trinh bay 2 cach dé cac em c6 thé nhin rd hon wu thé:
Bai giai:

*C4ch 1: ( Cua thay Lé Pang Khuong )

Xac dinh lai s6 liéu bai cho:

D6t chay 6,2 gam X — 0,31 mol CO2 va 0,28 mol H,0

Ap dung dinh luat bao toan khdi luong ta co:

+my +m, =M, +My, o =M, =44.0,31+18.0,28-6,2=12,48

= n, =0,39 mol
Ap dung bao toan nguyén té O ta cé:
No/x =2.0,31+0,28-2.0,39=0,12 mol
= Ny,y +Ny,7 + Noreste = 0,12 mol

Hay: = 2.n, +ng,, + 2.Neste = 0,12 (1)

+ 6,2 gam X phan tng vira du voi 0,05 mol NaOH — 0,04 mol ancol Z
Ta c6 diéu sau:
_Nyaon = Naxity + Neste = 0,05mo|

_Nancol z + Neste = 0,04 mol
Suy ra: Naxity — Nancol z = 0,01 mol (2)
+ Thay (2) vao (1) thi ta s€ co:
Naxit Yy +0,05+0,04=0,12
Suy ra: Naxity = 0,03 mol.
Suy ra tiép: nanco z = 0,03-0,01 = 0,02 Mol; Neste = 0,04-0,02=0,02 mol
0,03

Vay % Nait y = _ 42.86%
A Y = 0310,02+ 0,02 ’

Vay chon déap an B.

*Céach 2: Str dung Hoan dbi lugng chit.
Goi CT chung cua axit Y 1a RCOOH, ancol Z 1a R’OH nén CT cua este la RCOOR’
Vay ta coi hdn hop X gdm cac chat sau: x mol RCOOH, y mol R’OH va z mol H2O.
_Khi tac dung voi NaOH thi hoan dbi chi c6 RCOOH tac dung
Vay: Ngeoon = Muaon = 0,05 mol. Hay x = 0,05 mol
_Pau bai lai cho y = 0,04 mol
_ Ap dung dinh luat bao toan khdi luong ta co:
+ My +My =My +My o =M, =44.0,31+18.0,28-6,2=12,48
= n,, =0,39 mol
Ap dung bao toan nguyén t6 O ta co: n,, =2.0,31+0,28-2.0,39=0,12 mol =n,,, +n,,, +
Noreste = 0,12 mol
Hay ta c6: 2.ngco0n +Ngon +Nyo =0,12 mol suy ra ny, , =0,02 mol.



Vay hén hop hoan ddi c6: 0,05 mol RCOOH, 0,04 mol R’OH, 0,02 mol H20 nén hdn hop X
s€ ¢6: 0,03 mol RCOOH; 0,02 mol R’OH va 0,02 mol RCOOR’
0,03

VAy % Naxity = — 42,86%. Chon B.
A ety = 031.0,024 0,02 0. hon

*Bai tap 2:

H6n hop X gom mét axit cacboxylic hai chirc no, mach hé, hai ancol don chirc ké
tiép nhau trong diy dong ding va mot dieste tao béi axit hai chirc va hai ancol dé. Dot
chay hoan toan 4,84 gam hén hop X trén thu dwoc 7,26 gam CO2 va 2,7 gam H20. Mt
khac dung néng 4,84 gam X trén véi 80 ml NaOH 1M, sau khi phdn t&rng xdy ra hoan
toan thém vira di 10ml dung dich HC1 1M dé trung hoa lrong NaOH con du thu dwoc
dung dich Y. C6 can dung dich Y thu dwge m gam mudi khan, dong thoi thu dwoc
896ml hén hop ancol (dktc) cé ti khéi so véi Hz 1a 19,5. Gia tri ciia m la:

A. 4,595 gam B. 5,765 gam
C. 5,180 gam D. 4,995 gam
Bai giai:

_ C6 thé trong vi du trén cac em chua thé ¢ mot cai nhin wu viét hoan toan vé cach hoan do6i
luong chat. Nhung trong vi du nay thi cac em hoan toan c6 thé thiy duoc su uu viét va dé
hiéu cta cach lam nay.

_ Néu di tir dir kién va lam nhu binh thudng thi ta phai xem axit, ancol, este, cic phan tng
hoa hoc xdy ra nhu thé nao va du hét ra sao? Nhu véy sé& rat d& 1am cac em bi cuéng din dén
sai huéng lam. Vay ta hay thir hoan d6i luong chat.

Nhu bén trén, cic em hiy cb ging tu 1am bai trén bang sirc ctia minh, sau d6 xem cach lam
bén dudi.

* Hoan ddi luong chat:

Quy ddi hdn hop trén gdm axit, ancol, va H20.
Xt Ii ancol truée: C6 0,896 lit hdn hgp ancol ma d,n, =19,5 thisuyra M, =39
Ma day 14 2 ancol no don chirc ké tiép nhau suy ra 2 ancol d6 la: CH,OH va C,H.OH .

Giai hé ta thu dugc s6 mol nhu sau: CH,OH : 0,02 mol; C,H,OH : 0,02 mol.

ancol

Gio ta hoan dé6i hdn hop X gdm: C,H,(COOH),; CH,OH ; C,H,OH va H,0
Luong NaOH phan ung 1a: 0,08 — 0,01 = 0,07 mol
Do X tac dung v6i NaOH: 0,07 mol nén:: 2.nc ,y coory, = 0,07 = Ng y coon, = 0,035 mol
Bdo toan khéi lugng: my +m, =mg, +m, o =n, =0,16
Béo toan nguyén t6 O:
Noyaxit + Nojancol T Norm,o + Noso, = Nosco, + Nomo = Moo =0,02=n, ,=0,02
Vay hon hgp X co: C,H,(COOH),: 0,035 mol ; CH,OH :0,02 mol ; C,H,OH :0,02 mol ;
H,0:0,02.
Vay ta bao toan C: 0,035.(x+2)+0,02+0,02.2=0,165=x =1
Béo toan H: 0,035.(y+2)+0,02.4+0,02.6=0,152=y=2
Vay axit la : CH,(COOH),
Vay hén hop mudi cé: 0,035 CH,(COONa), va 0,01 NaCl = m =5,765¢
Chon B



Bai toan dwoc gidi quyét kha nhe nhang va kién thic sgk 13 nhiéu vi hidu nhw chi c6
phan ing ddt chay hay 1a trung hoa. Pay 13 mét phwong phép kha gan giii véi cach hiéu
ciia dai da s ching ta. Thoi gian t6i a sé ¢6 gang hoan thanh nét phwong phap nay. Gio
a dingia ©



