Phiic trinh thye tip Héa li — CNHH Hoc ki I nim hoc 2011 - 2012

Bai 1
XAC DPINH BIEN THIEN NANG LUQNG TU DO, ENTALPI,
ENTROPI CUA QUA TRINH HOA TAN BORAX TRONG NUGC

I. MUC DiCH:
Trong bai thyc tap nay s€ xac dinh d¢ tan S cua mudi it tan Borax & cac nhiét do khac
nhau, tir d6 xac dinh tich s6 hoa tan K, phu thugc theo nhi€t do. Sau do béng phuong
phap d6 thi, s& tinh duoc AH®,AG®,AS° ciia sy hoa tan nay.
I. TOM TAT CO SOLY THUYET:
O mdt nhiét d6 xac dinh, mudi Borax hoa tan vao nudc ¢ can béng hoa tan sau:

Na,B,0,(r) — 2Na* + B,0:"

S( mol/l) 28 S
Mubi Natri Borat hoa tan vao nuéc 1a mot base trung binh :

B,O; +7H,0 — 4H,BO, +20H "
S 28

Bang phuong phap chuan d6 mot thé tich da biét cua dung dich Borax v4i dung dich HCI

chuén, ching ta tinh dugc ndng do ciia anion B,02" .
B,0; +5H,0+2H" — 4H,BO,
Goi S 1a do tan ctia Borax thi néng dd cua ion B4072‘ tim dugc trong qua trinh chuén do
v&i HCl ciing chinh 1a S va [Na* |=2S
Khi d6 ta cé: K, =[Na* ['[B,02"]= 45"
Mitkhéctaco: —RTInK,, = AH’ —AS°

AH°l+AS°
R T R

Suyra: InK, =-

. . g o« 1 . 2
Tu phuong trinh nay, chung ta v& d6 thi ham s6 In K, theo bién so T duoc duong thang

0

hé s6 goc 1a : tea = —
C g 4 R

0

Va tung d6 goc la : AS

Thé AH®,AS°,T vao phuong trinh : AG® = AH® —TAS® ta sé& tim dugc AG”.
Vay , qua viéc khao sat qua trinh hoa tan clia Borax, ta dd xac dinh dugc cac dai lugng
nhiét dong cua qua trinh.

II. KET QUA:

Theo dinh luat duong lugng: CAVa=CgVs — C, = C,

Vs
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Khi d6 [B40727] =S = % - O'ZSSVA (mol/L). Véi VA 1a thé tich dung dich HCI doc tir buret
Béng sd liéu sau:
©C | TK UT | VHCI(m) | [B407%] | Na'J28 | Kgp=4S® | InKsp
50 323 0.00310 32.8 0.0010 0.0021 431E-09 | -19.263
45 318 0.00314 28.4 0.0009 0.0018 2.80E-09 | -19.695
40 313 0.00319 20.4 0.0006 0.0013 1.04E-09 | -20.688
35 308 0.00325 17.5 0.0005 0.0011 6.54E-10 | -21.148
30 303 0.00330 12.5 0.0004 0.0008 2.38E-10 | -22.157
Db thi su phu thudc cua anSp theo 1/T:
-19.000 ‘ . : . : _—
0.00305 0.08810 0.00315 0.00320 0.00325 0.00330 0.00335
-19.500 -
-20.000 -
-20.500 -
-21.000 - —+—InKsp
-21.500 —— Linear (InKsp)
-22.000 - y=-14166x+24.68
-22.500 -
Ln{Ksp)
Tir d6 thi suy ra phuong trinh dudng thing:
0
anSp =- 14166.%+ 47,48 => Suyra:tga= — AR _ -14166
0
tga = —NI;I =-14166= AH" =117776,1 J / mol
AS° 0
=24,68 = AS" =24,68.8,314=205,18 J / mol
AG" & nhiét d6 chuan 25°C (298K)
AG’= AH°-TAS=117776,1 —205,18.(273 + 25) = 56632,46 ] ~ 56,63 KJ
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Bai 2
XAC PINH KHOI LUQNG PHAN TU
BANG PHUONG PHAP NGHIEM LANH

I. MUC PiCH:
Xac dinh khdi lwong phan tir cia chét hitu co dwa vao phuong trinh nghiém lanh.
Il. COSOLY THUYET:

e Dé xac dinh khéi lugng phan tir ta dwa vao biéu thic sau:

_ g K
M =1000.=— (1)
dad
‘ K - RTO2 M,
Vo “ " AH ,, 1000

Kqa goi 12 hing s6 nghiém lanh chi phu thudc vao ban chat cua dung méi. Véi dung
moi l1a nudce thi Kgq = 1,86.
II. KET QUA:
1.Nuérc tinh khiét:
Két qua do nhiét d6 dong dic ciia nudc tinh khiét:

t(s) 0 30 60 90 120 150 180 210 240 270
T(°C) 0.5 -1.5 -02 | -09 -1 -14 | 26 | -0.1 -0.1 -0.1

t(s) 300 330 360 390 420 450 480
T(°C) | -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

Puwong cong nhiét d - thoi gian ciia nwde tinh khiét:

Nhiét dd
1
0.5 \
0 - ’ - I ' 1 Theigian
. (\ f\mo 2 300 400 500 600
\ / \.__ —e—Nhiét 46

1 |
VY
. ||
\

Nhém 10: Vo Truwong Giang (2092127) — Quach Hoai Tan (2092159) 3



Phiic trinh thuc tdp Hoa li - CNHH

Hoc ki 1 nam hoc 2011 - 2012

2. Puong saccarozo (C12H22011):

Két qua do nhiét d¢ dong ddc cua duong saccarozo (C12H22011):

t(s) 0 30 60 90 120 150 180 210 240 270
TC°C) | 03 0.2 0 -0.9 -0 -0.3 -0.3 -0.4 -0.4 -0.4
t(s) 300 330 360 390 420 450 480
TCC) | -04 | -04 -04 | -04 -0.4 -04 | -04
DPuwong biéu dién nhiét dp theo thoi gian ciia dung dich saccarose
Nhiét dé
0.4
0.2 \\
0 e , , , ' ' Théigian
\ IOJ\ 200 300 400 500 600
-0.2
% : —e—Nhiét dé
0.4 -
-0.6 \ I
-0.8 U
5|
3. Chat X
Két qua do nhiét do dong dic cua chat X.
t(s) 0 30 60 90 120 150 180 210 240 270
TCC) | 0.5 0.1 -1 -1.8 -2 -2.5 -2.6 -2 2.3 -3.3
t(s) 300 330 360 390 420 450 480 510 540 570
TCC) | -3.6 | -14 -04 | -04 -0.4 -04 | -0.5 -0.6 06 -0.6
t(s) 600 630 660 690 720 750 780 810 840 870
T(°C) -0.7 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5
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DPuwong biéu dién nhiét dp theo thoi gian ciia dung dich X

nhiét do
1

0.5

Thei gian
1000

0
0.5
-1
15 | ~+—nhiét 46
-2
25 -
¥3

-3.5

4. Khdi lwong ciia dwong saccarozo va chat X:
a. Khéi luong ciia dudng sacarozo:
K, _ 0. 2 ' 1,86 _
AT, 50 (-0,1)-(-0.3)
b. Khéi lugng ciia phén tir chat X:

M= 10005 —2 _ 10002 186 _ g
"G ATy, "50 7 (20.1)-(-0.5) s

72 g

£
M =1000.

Nhém 10: Vo Truwong Giang (2092127) — Quach Hoai Tan (2092159)



Phiic trinh thye tip Héa li — CNHH Hoc ki I nim hoc 2011 - 2012

Bai 3
NGHIEN CUU CAN BANG HOA HQC CUA PHAN UNG
2Fe3t + 21 2Fe2t + I

I. MUC BIiCH
Xac dinh hing s can bang ciia phan tng héa hoc:
2P’ +2I &—* 2F + I
tai 2 nhiét do khac nhauva tir d6 tinh hi¢u ting nhiét trung binh (E) cua phan ung.
Il. COSOLY THUYET
% Biéu thirc ciia hing sb can bang theo nong docua phan Gng trén ¢ dang:
F 2492 I
k= Bl
[Fe™ ]°[1"]
+  Xac dinh gia tri hﬁng s6 can béng 0 hai nhiét d6 khac nhau K crva Ko Tu do

c6 thé xac dinh hiéu ing nhiét trung binh (E) cua phan ung trong vung nhiét do
khao sat bang phuong trinh dang ap Vant-Hoff:

Ker  AH [1 1 j
n—Si - 2222

KC,T2 R \T, T,
II. KET QUA
Tai 30°C:
VNajy$,030,01N (mL)
Thoi gian phan &ng (phit) Binh2 | Binh4 | Binh 6
25 59 6.1 6.1
55 6.4 6.8 6.6
95 6.6 6.9 6.7
135 6.6 6.8 6.7
Bang so liéu tinh toan:
Chit Binh 2 Binh 4 Binh 6
Néqg do N(‘A)ng‘d(f) Néqg do N(‘A)ng‘d(f) Nﬁqg do N(‘A)ng‘d(f)
dau can bang dau can bang dau can bang
I 0.000 0.0033 0 0.0034 0 0.0034
Fe2t 0.000 0.0066 0 0.0068 0 0.0067
Fe3t 0,015 0.0084 0,0165 0.0097 0,0135 0.0068
I 0,015 0.0084 0,0135 0.0067 0,0165 0.0098
K¢ 28.87 37.22 33.86
K¢ 33.32
Tai 40°C:
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VNa;$,030,01N (mL)
Thoi gian phan @ng (phut) Binh2 | Binh4 | Binh 6
25 6.8 7.3 6.7
55 7.1 7.8 6.8
95 7.2 7.9 6.8
135 7.2 7.9 6.8
Béng s6 liéu tinh toan:
Binh 2 Binh 4 Binh 6
Chat | Ndng | Nongdp | Nongdd | Nongdp  Nongdd | Nong do
do ddu | cinbing dau cin bang dau cin bang
I 0.000 0.0037 0 0.0039 0 0.0034
Fe2t | 0.000 0.0074 0 0.0078 0 0.0068
Fe3t | 0,015 0.0076 0,0165 0.0087 0,0135 0.0067
I 0,015 0.0076 0,0135 0.0057 0,0165 0.0097
K¢ 59.91 96.49 37.22
K 64.54

St dung phuong trinh dang 4p Van’t Hoff, a co:

K
In—<n :_ﬂ.(i _i)
R T, T

KC,TI 2 1
K
7 AH =-m—et gDy
K, = T,-T,
= 5314 (3083 5100 - 52,1310
33,32 303-313
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Bai 4:
PINH LUAT PHAN BO VA CAN BANG HOA HQC

I. MUC DiCH:
e Trong bai thi nghiém nay ta khao sat sy hoa tan cua chét tan 1a Iod vao hai dung moi
khong tron 1an 1a H,O va CCly. Xac dinh hing s6 phan bd ciia qua trinh nay.
I. COSOLY THUYET:
Mot chit tan A hoa tan duoc ca trong hai dung méi D; va D,. Hai dung mdi nay
khong hoa tan vao nhau. Khi cho chét tan A vao hén hop 2 dung moi, lic manh thi chét tan A
s€ hoa tan vao ca 2 dung moi. Do 2 dung moi nay khong hoa tan vao nhau nén chung s€ phan

16p, dung méi nao nang hon sé& ling xudng 16p dudi. Bé yén mot thoi gian dé sy hoa tan chat
tan A vao 2 dung mdi trén dat cn bang. Liic d6, theo dinh luat phan b thi :

21
A,

K,: Hang s6 phan bd, phu thudc vao ban chit ciia chat tan, dung méi, nhiét do va

khong phu thudc vao nong do.

. KET QUA
Béng két qua:
Binh 1 Thé tich dung dich Na,S,0; 0,1N (mL) Nong do
) Lan1 | Lan2 | Lan3 | Trung binh
Lép dudi (ImL) C1 =045
4.4 4.5 4.5 4.5
Lan 1 Lan2 | Lan3 | Trung binh
Lép trén (10mL) C,=0,005
0.6 0.5 0.5 0.5
Binh 2 Thé tich dung dich Na,S,0; 0,1N (mL) Nong dd
) Lin1 | Lan2 | Lan3 | Trungbinh
Ldép dudi (ImL) C’=0,14
1.5 1.4 1.4 1.4
Lan1 | Lan2 | Lan3 | Trungbinh
Lop trén (SmL) Gy’ =0,084
4.2 4.1 4.2 42

Kpb = Cz/C1 = 0,011
% Tinh K (binh 2):
[L]=Cik =CfQ = 0.14£ =0,0015mol/l
C 0,005
[KI5] = C; — [I,] = 0,084 — 0,0015 = 0,0825 mol/l
[KI] = [KI]o — [KI3] = 0,1 —0,0825 = 0,0175 mol/l
[x1,]

(K711,

=3142,86
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] Bai 5: o
XAC PINH BAC PHAN UNG
I.MUC DiCH:

Trong bai ndy chung ta s& xac dinh bac riéng phan va bac tong quat ctia phan tmg:
2Fe’” + 2I' > 2Fe’ + I

I.CO SO LY THUYET:
Dua vao phuong phép vi phan cua Van Hoft:

Gia str van toc dau cua phan ing duoc xac dinh bang phuong trinh :

dcC " n,
[—j k) ()
=0

dt
Lay logarit ta dugc
- dC n n
lg(Tj =1lgk +1g(C, )y +1g(C, )
C6 dinh mot trong hai néng do6 ta s€ xac dinh dugce n; va n,. Tur @6 xac dinh bac chung cua

phan Gtmgn =n; + n,.

Xay dung dd thi (— cil_cj theo lg(CO) ta xac dinh dugc n; va n,
t

t=0
Dé x4c dinh dugc van tc ¢ thoi diém dau ta sit dung phuong trinh kinh nghiém sau :

1 1
—=a+/3;

Cx 14 ndng d6 mol cua Fe®" sinh ra & mdi thoi diém t
t : thoi gian phan Gng ; «, f : hang sb thuc nghiém

dC
dt

Léy dao ham d;x tai t=0 ta co : ( j = % ; Xay dung dd thi ta xac dinh duogc h?mg )
! t=0

thuc nghiém S
IL.TINH TOAN KET QUA :
1) Chubi phan tng 1 : Giir ndng do KI khong ddi

Binh 1:
t gidy v T::LS)& C, 1C, Ut
23 I 0.0001 10000 0.0122
82 2 0.0002 5000 0.0071
140 3 0.0003 3333.33 0.0045
220 4 0.0004 2500 0.0033
305 5 0.0005 2000 0.0026
392 6 0.0006 1666.67 0.0020
510 7 0.0007 1428.57 0.0016
630 8 0.0008 1250 0.0016
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e Thinghiém1 - Binh 1
12000 - :

10000 -
800U -

6000 -

g 1 /X
4000 Linear [1/Cx}
2000 -
o 1/t
0.0000 0.0050 0.0100 0.0150
Binh 2 :
¢ gidy v TI?LS)& Cy 1/Cy 1t
19 1 0.0001 10000 0.0526
51 2 0.0002 5000 0.0196
89 3 0.0003 3333.33 0.0112
133 4 0.0004 2500 0.0075
181 5 0.0005 2000 0.0055
243 6 0.0006 1666.67 0.0041
322 7 0.0007 1428.57 0.0031
407 8 0.0008 1250 0.0025
1/c, Thinghiém1 - Binh 2
12000 -
10000 y=17342x+ 1095,
8OO0 -
6000 - e 1/CX
2000 - e £ iR¥@AE {1/Cx}
2000 -
a - . i i ‘ ‘ i/t
0.0000 00100 00200 0.0300 0.0400 00500 0.0600
Binh 3 :
t gidy v T::LS)ZOS C, 1C, Ut
5 1 0.0001 10000 0.2000
24 2 0.0002 5000 0.0417
52 3 0.0003 3333.33 0.0192
85 4 0.0004 2500 0.0118
123 5 0.0005 2000 0.0081
168 6 0.0006 1666.67 0.0060
221 7 0.0007 1428.57 0.0045
279 8 0.0008 1250 0.0036
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Thinghigm1 -Binh 3

1/c,
12000 -
10000 - y=42437x+ 1833.

8000 -

6000 - —— 1 /Cx

AGO0 Linear {1/Cx)

2000

o i ; ; 1/t
0.0000 0.0500 0.1000 0.1500 0.2000 0.2500
Binh 4:
t gidy v T::LS)M C, 1C, Ut
2 2 0.0002 5000 0.5000
16 4 0.0004 2500 0.0625
42 6 0.0006 1666.67 0.0238
82 8 0.0008 1250 0.0122
108 10 0.0010 1000 0.0093
161 12 0.0012 833.333 0.0062
218 14 0.0014 714.286 0.0046
291 16 0.0016 625 0.0034
Thinghiém1 -Binh 4
1/cC,

G000

5000 - y=8112x+ 1068

4000

3000 - e 1 O

Linear {1/Cx}
2000 -
1000 -

1/t

0

G.0000  0.1000 0.2000 0.3000 04000 05000 08000

Bang gia trilgl/p theo IgC°

Binh B 1/p [Fe' o logl/B | log[Fe’ 1
1 79420 | 1,3.10° | 0.00167 | -4.8999 | -2.7773
2 11750 | 8,5.10° | 0.00333 | -4.0700 | -2.4776
3 42437 | 2,4.10° | 0.005 | -4.6277 | -2.3010
4 8112 | 0.00012 | 0.00667 | -3.9091 | -2.1759
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log[Fe3+]

D4 thi log1/g theo log[Fe3+]

-3.0000

y=1.242x-1.353

-2.5000 -2.0000

-1.5000 -1.0000

'al
-0.5000 0.0000 0.5000

-5.0000 -

6.0000 - log{1/B)

Viy phan éng c6 bac 1,2 = bac 1 theo Fe'*

2) Chudi thi nghiém 2: Giir ndng d¢ Fe’* khong dbi

Binh1:

t gidy v T;ZLS)ZOS C, 1C, Ut
33 1 0.0001 10000 0.0303
133 2 0.0002 5000 0.0075
250 3 0.0003 3333.33 0.0040
407 4 0.0004 2500 0.0025
629 5 0.0005 2000 0.0016
883 6 0.0006 1666.67 0.0011

1158 7 0.0007 1428.57 0.0009
1467 8 0.0008 1250 0.0007
Thinghiém 2 - Binh 1
1/Cx "
12000 -
10000 y = 28606x + 1661
8000 -
G000 1 ——1/Cx
4000 - — Linear (1/Cx)
2000 -
0 1/t
0.0000 00100 00200 00300  0.0400
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Binh 2
¢ gidy v T;ZLS)ZOS Cy 1/Cy 1t
6 1 0.0001 10000 0.1667
14 2 0.0002 5000 0.0714
54 3 0.0003 3333.33 0.0185
97 4 0.0004 2500 0.0103
142 5 0.0005 2000 0.0070
207 6 0.0006 1666.67 0.0048
263 7 0.0007 1428.57 0.0038
341 8 0.0008 1250 0.0029
Thi nghiém 2 - Binh 2
12000 -
10000 - y =50465x+ 1596.
8000 -
6000 —e—1/Cx
Linear (1/Cx)
4000 -
2000 -
o}
0.0000 0.0500 0.1000 0.1500 0.2000
Binh 3
tgiay | ¥ T::E)ZOS Cy 1/Cy Ut
3 1 0.0001 10000 0.3333
13 2 0.0002 5000 0.0769
27 3 0.0003 3333.33 0.0370
44 4 0.0004 2500 0.0227
66 5 0.0005 2000 0.0152
90 6 0.0006 1666.67 0.0111
116 7 0.0007 1428.57 0.0086
148 8 0.0008 1250 0.0068
Thi nghiém 2 - Binh 3
12000 -
10000 y=25726x+ 1752
8000 -
6000 ——1/Cx
4000 - Linear (1/Cx)
2000 -
0 : : :
0.0000 0.1000 0.2000 0.3000 0.4000
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Binh 4:

tgiay | ¥ T;ZLS)ZOS Cy 1/Cy 1t
2 3 0.0003 3333.33 0.5000
18 6 0.0006 1666.67 0.0556
52 9 0.0009 1111.11 0.0192
97 12 0.0012 833.333 0.0103
157 15 0.0015 666.667 0.0064
237 18 0.0018 555.556 0.0042
349 21 0.0021 476.19 0.0029
497 24 0.0024 416.667 0.0020
Thi nghiém 2 - Binh 4
4000 -
3300 - y=5360.x+ 730.0
3000
2500 -
2000 ——1/Cx
1500 Linear (1/Cx)
1000 -
500
)
0.0000 0.2000 0.4000 0.6000

Bang gia tri Igl/p theo IgC"

Binh B 1/B [To logl/B | log[l']y
1 28606 | 3,4958.10° | 0,0025 | -4,4565 | -2,6021

2 50465 1,9816.10'5 0,005 -4,7030 -2,3010
3 25726 | 3,8871.10° | 0,0075 | -4,4104 | -2,1249
4 5360 | 0,00018657 0,01 -3,7292 -2,0000
—3.0|OOO -Z.OIOOO —1,0500 .UUUO,O]OO 1.0;300
-0.5000 |
-1.0000 |
-1.5000 -
-2.0000 -
—o—|og]I-]
Linear (logl[l-]1)

-3.0000 -
-3.5000 -
y=0.996x- 2.074 -4.0000 -

-4.5000 -

-5.0000 -

===> Phén ung béc 0,996 =~ bac 1 theo I
Viy: Phan ing c6 bic 1 theo Fe**, bac 1 theo I' va béc 2 téng quat.
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Bai 6
KHAO SAT TOC PQ THUY PHAN ESTER.
XAC PINH NANG LUQNG HOAT HOA CUA PHAN UNG

I. MUC DIiCH:
Khao sat toc do thiy phan ester & nhiéu nhiét 46 dé tir d6 xac dinh nang lugng hoat hoa

cua phan ung.
IL. COSOLY THUYET:

Trong bai thi nghiém nay, ester dugc chon la acetat etyl. Pay la phan ung bac mot nén:
kit
2.303

a: ndng do dau cua acetat etyl ; a-x: ndng do cua acetat etyl & thoi diém t.
Theo ddi te dd phan g bang cach dinh phan lugng acid CH;COOH sinh ra tai ting thoi

lg(a—x)=- +lga (*)

diem.

- Goi V_1a thé tich dung dich NaOH can dung dé chuan d6 10ml mau lic phan tmg da xay
ra hoan toan ; Vo 1a thé tich dung dich NaOH can dung dé chuan d6 10ml mau lac bat dau
phan tmg ; V, 14 thé tich dung dich NaOH can dung dé chuan d6 10ml mau & thoi diém t.

Vi thé tich ti 16 v&i ndong d6 nén phwong trinh (*) c6 dang:
kyt
2.303

V& duong biéu dién Ig(V, -V, ) theo t, suy ra k; tir hé s6 goc ciia dudng biéu dién.

III. KET QUA THi NGHIEM
1. Thuee hign phin teng ¢ 30°C

lg(V, V)=~

+lg(V,, =V5)

V,=Vri+ Vn

Vr1: 1 thé tich NaOH can dinh phan HCI trong 10ml mau hon hop ¢ thoi diém t.

Vr2: 12 thé tich NaOH can dinh phan CH3;COOH trong 10ml mau hdn hop & thoi diém
phan ung hoan toan.
* Tim Vry.

Trong hdn hop gdm: 5ml ester acetat etyl + 95ml HCl = 100ml. Nong d6 trong hdn
hop cua HCI la: Cy=(0,2.95)/100 = 0,19N
Thé tich NaOH can dinh phan HCI 1a:

Cp.Vp=Ca V4 hay0,1.Vp=0,19.10 =» Vg=19 ml=> Vay Vr;= 19ml

* Tim Vra2: V12=(5000d)/M =(5000.0,897)/88 = 50,96 ml =» =19+ 50.97 = 69.97 ml

T’ phﬁt Vt’ ml Voc Voo - I/r lg(Voo - I/t)
5 192 50.77 17056
15 19.7 50.27 1.7013
25 205 49.47 1.6043
35 211 69.97 18.87 1.6890
45 218 18.17 1.6828
55 2.2 47.77 1.6792
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D6 thi biéu dién lg(V, —V,) theo T

1.7100

1.7050 4

1.7000

1.6950 +

1.6900

1.6850

1.6800 - T{min)

y =-0.0006x+ 1.7086
1.6750 T T T
0 10 20 30 40 50 60
Ta co: eV, V)= e 1)
— — + —
g ) t 2‘303 g ) 0
Heé sb goc cia dudng thiang = - 0,0006 = - k;/2,303 =====>k;=1,38.10> (s

2. O nhiét dp 40°C:

T, phut Vi, ml v, v, -V, lg(V, —V))
05 18.8 51.17 1.7090
15 214 48.57 1.6864
25 23.1 46.87 1.6709
35 25.2 69.97 44.77 1.6510
45 274 42.57 1.6291
55 30.3 39.67 1.5985

1.7200 -

1.7000 -

1.6800

1.6600 -

1.6400 -

1.6200

1.6000 - y=-0.0021x+1.721
1.5800

0 10 20 30 40 50 60

Hé s6 goc ciia duong thing = - 0,0021= - k»/2,303 ==> k,=4,8.107 (s™)
3. Nang lwong hoat hoa E,

1 ﬁ__L 11
gk1 2303RT\ T, T,

k
1!31ng2 8,314.1g

48.107
1,38.10°°

o (1 1)

~ 42686J/mol ~ 42,7kJ/mol

=>E, =-

Nhom 10: V6 Truomg Gigng (2092127) \ @iicl Hofii Tan (2092159)
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Bai 7:
XUC TAC PONG THE PHAN UNG PHAN HUY H,0,

I. MUC DiCH
Xac dinh hiang s6 toc d6, chu ky ban huy, ning luong hoat hoa ciia phan (mg phan huy
H>0, véi ion Cu®" 1a xtc tac.
IL. COSOLY THUYET
H>O; tu phan huy xay ra theo hai giai doan:
1.HOOH—> 0, + 2H' (giai doan cham)
2. HOOH + 2H" — 2H,0

2H,0, — 2H,0 + O,
Téc d6 tong quat cua phan tng duoc xac dinh boi giai doan cham va do d6 phan tmg xay
ra theo béc 1. In (a-x) = -kt + Ina
Véi a: ndng @6 H,0, ban dau; x: ndng 6 H,O, tham gia phan tng
Luc dau H,O; xem nhu chua phan huy va dem chuén d6 voi KMnOy: ta ¢6 su lién hé gilra
a, a-x, V,, V¢ (la thé tich lic dau va theo ting thoi gian chuédn d6 cua KMnOy) la:

a v,
a—x - Vv, -V,
1. KET QUA THI NGHIEM
a. Thuec hién phan éng ¢ 30°C:
t, phat 0 5 10 15 20 30
Vo, 6.1 5.0 4.4 4.0 3.8 3.5
InVivmo, 1.81 1.61 1.48 1.39 1.34 125

D6 thi InVy,,,, theo t:

In
2.00 -

1.80 ¢
1.60 +
1.40 -

1.20
1.00 - & Inv

0.80
0.60 -
0.40
0.20 -
0.00 T T T 1 T (min)

Linear (In\/)

Heé s6 goc cua dd thila-0,017, suyra k =—(-0,017) = 0,017
Vay hang s6 van toc phan tmg 1a k = 0,017
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= Tinh chu ki ban phan hiy:

0,693
T=—""1
0,017

b. Thuc hién phan Gng & 40°C:

40,76

t, gidy

0

10

15

20

30

VKMnO4

16

14

13,

12,

11

In Vo,

73

2,7

2,6
39

2,5
80

26

2,5

98

2,3

D6 thi InVy,,, theot:

(on

Inv
2.00 -

1.80
1.60
1.40
1.20
1.00
0.80 -
0.60 -
0.40 -
0.20

& .

4

¢ Inv

y=-0.047x+1.573
0.00 T T

20

1 T (min)

30 40

—— Linear ({InV)

= K, =10,047 = 1= 0,693/k = 14,74.
k

Efl1 1
-—— =
k R|T T
1 2 1

= Niing lugng hoat héa: In—2 = 1 2047 _
= E,= 80184 (J/mol)

0017

E

__(E_%j

R

1

1
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Bai 8:
XAC PINH AG, AH VA AS CUA MOT PHAN UNG PIEN HOA

I. MUC DBiCH:
Xac dinh nhitng dac tinh nhiét ddng hoc béng k¥ thuat dién hoa.
II. COSO LY THUYET:
Su thay d6i nang luong ty do clia mot phan tmg dién hoa lién quan dén thé E cia hé
dién hoa: AG =-nFE (1)
n 1a s electron trao d6i cho 1 mol chét phan tmg

F hing s6 Faraday
Néu dién thé dugc do ¢ nhirng nhiét do khac nhau, su thay dbi Entropy & 4p suit khong
d6i duoc biéu dién bang phuong trinh:

—AS:M ()
dT
Thé (1) vao (2):
_ASZCZ(LFE) = AS:an_E (3)
dT dT

Tu (3) ta thay % la hé s6 goéc cua do thi thi sy phu thude thé E vao nhiét do.

Trong thi nghi€ém nay chung ta khao sat mdt hé dién hoa gém 2 dién cuc Zn*"/Zn va
Cu?"/Cu tiép xuc nhau qua mot ciu mudi KCI béo hoa.
Zn - 2e <> Zn*
Cu*t + 2e < Cu

Cu* + Zn < Cu +Zn*
Su phu thudc cua E vao nﬁ”)ng d9, nhiét do,... dugc xac dinh béng phuong trinh Nernst:

a
— E ln p
nkF a

0
Epu :Epu (5)

fc
Trong hau hét cac truong hop hoat d6 thuong duoc thay thé boi ndng do. Phuong trinh

o 0,059 [sp]
pu Ig [ic] (6)

(5) dugc viét: E, =E
n

Khi ndng d6 [Zn*"] va [Cu®"] trong dung dich nhu nhau thi lg% giam t6i 0. Trong
c

diéu kién nay, thé E cta pin bang véi E°. Tir E dya vao (2) ta tinh duoc AG.
Ngoai ra trong thi nghiém nay, gia tri thé ciing duoc do ¢ nhitng nhiét 6 khac nhau.

II. KET QUA THi NGHIEM:

Nhiét d6 °C 6,5 26 50
Dién thé E 1,056 1,06 1,064
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Diénthé E
1.065
1.064 |
1.063 -
1.062 -
1.061 -
1.060 -
1.059 -
1.058 -
1.057 -
1.056 -

1.055 : ‘ 1 Nhiét do

y =0.0002x+ 1.0550

¢ DiénthéE

— Linear (Dién th& E)

AS = nF% =2x96500x2x10™* =38,6 J /mol .’K
026°C:
AG = - nFE = - 2.96500.1,06 = -204580 J/mol
AH = AG + TAS = -204580 + 299.38,6 = 193038,6 J/mol =~ 193,04 KJ/mol
IV. Tra 1oi cau héi:
1. Trong nguyén té Galvani:
Tai anod xdy ra qua trinh oxi hoa.
Tai catod xay ra qua trinh khur.
Dong electron chay tir anod sang catod.
2. Mot pin c6 két qua :

re 26,5 25 80
E(V) 0,465 0,454 0,493
026.5°C:
dE _ 0493-0465 _ 05
dT  80-26,5
=2 0,0005(r/°K)
dT
AS,,, .., =nF2E 29650000005 =965 (7 /mol.’K )
= 2005% E‘ : .Y, =70, mol.
=AG,, 0, =—nFE =—2.96500.0,465 = —89745 (J / mol)
= AHzgo,s g = AG299,5 'k + TASz99,5 g T 60843,25 (J/mOI) ~o- 60,84 KJ/mol
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Bai 9

~ KHAO SAT TOC PQ THUY PHAN ESTER.
XAC PINH NANG LUQNG HOAT HOA CUA PHAN UNG

1. MUC DICH:

Khao sat su hép thu acis axetic trong dung dich trén than hoat tinh va thiét

lap duong dang nhiét hap thy tuong ung.

I. CO SO LY THUYET:

Trong bai ndy, chiing ta nghién ctru anh hudng ctia ndng do chat tan CH;COOH 1én d6

hap phu cta no trén than hoat tinh & nhiét d6 khong doi trong dung méi nude.

D6 hap phu a (mmol/g) 1én bé mit than c6 thé tinh tir cong thirc: a =

0 —
m

C

J.1000

Co, C la ndng d6 dau va ndng do tai can bang hip phu cia dung dich acid axetic

(mol/lit); V thé tich dung dich trong 6 xay ra sw hip phu; m khi lugng chét hap phy.

Phuong trinh Langmuir: <

a a

max

C

ka

max

Phuong trinh kinh nghiém Freundlich: Iga =1gk + % lgC

Do d6 ¢6 thé xac dinh héng s6 kinh nghiém kg va n tur s6 liéu thuc nghiém.
IIL. TIEN HANH & KET QUA THi NGHIEM

Tir dung dich CH3COOH 2M pha lodng thanh nhitng dung dich ¢6 nong d6 nhu sau:

Binh 1 2 3 4 5 6

V dung dich (ml) 200 200 200 200 200 200
V CH;COOH 2M 3 6 9 12 15 20
Nong do mol/l 0.03 0.06 0.09 0.12 0.15 0.2

. Ta ¢6 thé xac dinh amax va ki theo dd thi.

Chuén do lai dung dich axit da pha bz"mgdung dich NaOH v¢i thudc thir phenolphtalein.

Binh 1 2 3 4 5 6
V (ml) NaOH 0,IN 7 6.1 12.2 18.5 12.3 15.9 214
V, axit (ml) dugc chuén d§ 20 20 20 10 10 10
Nong do axit (Co) 0.031 | 0.061 | 0.093 | 0.123 | 0.159 | 0.214

Sau khi thém than hoat tinh, chuin d¢ lai bing NaOH.

Binh 1 2 3 4 5 6
V (ml) NaOH 0,1N 7 3.6 9.2 15.5 10.7 14 19.3
V; axit (ml) dugc chuén d§ 20 20 20 10 10 10
Nong do axit (C) 0.018 | 0.046 | 0.0775 | 0.107 | 0.14 | 0.193
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Tinh toan cac gia tri

Binh
1 2 3 4 5 6
Gia tri
a 0.417 0.500 0.500 0.533 0.633 0.700
C 0.021 0.058 0.093 0.115 0.155 0.215
Cla 0.050 0.116 0.186 0.216 0.245 0.307
1ga -0.380 -0.301 -0.301 -0.273 -0.198 -0.155
1gC -1.678 -1.237 -1.032 -0.939 -0.810 -0.668
Puing ding nhiét hip phu
a
0.800 -
0.700 -
0.600 -
0.500 -
0.400 - ® a
0.300 - ——Linear (a)
0.200 -
0.100 -
0.000 .  C
0000 0050 0100 0150 0.200
¢/a  C/atheo C (Phuwong trinh LangMuir)
0.350 -
0300 | y=1.301x+0.044 7
0.250 -
0.200 -
0.150 - ¢ L
——Linear (C)
0.100 -
0.050 -
0.000 ‘ , . €
0.000  0.050 0.150 0.200  0.250

= amax = 1/1,301 = 0,769

= Kiangmuir = 1/(0,044.0,769) = 29,55.
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InC .

Ina theo InC (phwong trinh Freundlich)

-2.00

A0

1 lna

0.50

¢ lga

— Linear (lga)

=2 n=1/0,21=4,76
2 k=09

* Nhin xét tinh hip thu acid acetic ciia than hoat tinh:

Do hap phu acid acetic ctia than hoat tinh ting khi ndng d6 ban dau cua dung dich

acid acetic tdng va nguoc lai.

Vay, d6 hfip phu cta than hoat tinh dbi voi dung dich acid acetic ti 1¢ thuan véi néng

d6 ban dau cua dung dich acid acetic.
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Bai 10
KHAO SAT CAC HE KEO

I. MUC PICH:
Khao sét sy keo tu ctia Fe(OH); bang chat dién ly va quan sat sy tham tich ciia keo qua
mang ban thim (bong bong heo).
II KET QUA THi NGHIEM:
1. Diéu ché keo Fe(OH);:
Lay 200ml nuéc cat cho vao binh nén 250, dun soi. Tat bép rdi thém ting giot dung

dich FeCls IN dén khi hét 5ml.Ta dugc keo duong mau nau sam.
FeCl; + 3H,O = Fe(OH); + 3HCI
Bé& mit hat keo bi phan ing mot phan:
Fe(OH); + HCI —» FeOCl + 2H,0O
FeOCl ——» FeO" +CI
mFe(OH); + nFeO" +nCl”- — [mFe(OH);.nFeO" (n-x)CI' T xCI

Micell keo durong
Sau d6 dé ngudi keo trong khong khi.
2. Keo tu keo Fe(OH); bing chét dién ly:

Panh dau “+” nhitng dng bi keo tu va dau “-” nhitng dng khong bi keo tu.
Ong nghiém 1 2 3 4 5 6 8 10
Keo Fe(OH); 5 5 5 5 5 5 5 5
Nudc cat 45 | 4 [ 35| 3 | 25| 2 | 15 1 | 05] 0
Chat dién ly 0.5 1 1.5 2 | 25 3 3.5 4 | 45 5
Nhan xét KC1 - - - - - - - -
Nhan xét K,SO4 - + + + + + + + + +

Ngudng keo tu cho mdi chat dién ly, tirc ndng do cta chét dién ly tdi thiéu trong dng du gy

nén keo tu: L v .N.10°

7

Véi v va N 1a thé tich (ml) va ndng d6 ban dau (dlg/l) cta chat dién ly & dng dau tién bi
keo tu.
V 1a tong thé tich hoa chat trong 6ng nghiém (10ml).

3
Ngudng keo tu dbi véi chit dién ly KCI: y = 353107 =1050 mmol/I = 1,050 mol/l
~ Ko ge VAL ten 1.0,01.10°
Ngudng keo tu doi vai chat dién ly K,SO4  y = — 10 =1 mmol/l

3. Keo wa léng:
a. Diéu ché:
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Keo tinh bot: 0.5g tinh bot + 100ml nude cat. Pun nhe, khudy déu dén khi tinh bot

tan hét. Nhic xubng dé ngudi.

Keo anbumin: 14y mot 1ong tring tring ga + 100ml nudc cat, khudy déu 1a dugc keo

anbumin.
b. Thim tich keo:

e Ong 1: thir bang dung dich Ba>", thdy xuat hién két tia mau trang. Nhu vdy, ion SO4*
d3 thdm tich ra ngoai.Vi SO4> 1a mot ion nén kich thuéc nhé do d6 co thé khuéch tan qua

mang ban tham ra moi trudng bén ngoai.

e Ong2: thtr bang dung dich iod, khong c6 hién twong. Nhu vay, tinh bot khong bi tham
tich do tinh bot & dang dung dich keo nén kich thuéc hat to. Do d6 khong khuéch tan duoc

qua mang ban tham.

¢. Bot:
Ong nghiém Thé tich nwéc + bot (ml) Do bén ciia bot (s)
Ong 1 33 35
Ong 2 38 79
Ong 3 46 229
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