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SUMMARY

EVALUATION OF ABILITY TO DETERMINE DISSOCIATION CONSTANTS OF
AMINO ACIDS AND RELATIVELY STRONG ACIDS IN AQUEOUS SOLUTION
BY POTENTIOMETRIC TITRATION METHOD

In this study, the dissociation constants of acids such as sulfuric acid (the second dissociation

constant), oxalic acid and glutamic acid were determined, through individual potentiometric titration of

each studied acid solution. However, the first calculated dissociation constant of oxalic acid differs

with the literature value significantly. Moreover, the first dissociation constant of glutamic acid cannot

be determined. The result shows that it needs to add strong acid to the studied acid solution for

determining acid dissociation constants of amino acids and ones stronger than 107 of acids (pK, < 2)

by the potentiometric titration method.
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1. MO DAU

Hing sé can bang (HSCB) cua axit oxalic [1]
va axit glutamic (la mdt trong cic amino axit)
[2] dd dugc xac dinh théng qua ki thuat chudn
d6 dién thé mot dung dich axit manh (HCI) va
mét dung dich hdn hop gém axit manh (HCI)
v6i axit nghién ctru (goi 1a ki thudt chudn d@é
hon hop). Két qua thu duge hoan toan phu hop
Vv6i céc tai lidu dd cong bd [3], [4]. Tuy vay,
han ché cta ki thuét chuin do nay la ngoai viéc
can phai pha nong d6 cua axit manh trong 2
dung dich chuén d6 12 nhu nhau, thi khi xt 1y
s6 lidu can phai tinh cac gia tri Vi va Vi — la
thé tich ciia bazo manh can thém vao 2 dung
dich phan tich trén dé 2 dung dich nay c6 cung
gia tri pH.

Theo nhén xét trong [1], di v6i nhing axit
nghién ctru c6 luc axit twong d6i 1on (pK, <
2) thi viéc thém axit manh vao hé chuan do
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nham lam giam d6 dién li cia axit nghién ctru,
lam giam pH cua hé, do d6 s& lam tang s6 diém
thuc nghiém dé xir 1y théng ké, nho d6 sé ting
do tin cay cua két qua tinh. Vay van dé dat ra
1a: 1) D4i voi cac amino axit va cac axit co pKa
< 2, néu khong thém axit manh vao hé chuén
dd, ma chi chuan do riéng axit nghién ctru (goi
1 k7 thudt chudn do riéng) thi c6 kha ning xéc
dinh chinh xac HSCB cta nhiing axit nay dugc
khong? Trudng hop nao can sir dung ki thudt
chudn dé hén hop? ii) Co s nao duogc ding
1am cin cir dé c6 thé két luan vé tinh hop li clia
cac két qua xac dinh HSCB? Dé tra 16 cac cau
héi trén, trong bai bao nay ching t6i tién hanh
chuin d6 cic dung dich nghién ciru 1a axit
glutamic (Glu), axit oxalic va KHSO4 (la céac
axit c6 K, hodc K, twong dbi 16n).

Riéng v6iHSO,, dé d6i ching két qua,

chung t6i tién hanh thém phép chudn dé hon



hop, tuong tu nhu [1], nhung cai tién viéc xu li
s6 liéu, bing cach chi can tinh V, theo V, dé
pH cia dung dich HCI (pHucy) bang pH do
dwoe ciia dung dich hon hop (pHu).

2.CO SO LI THUYET

Viéce thiét 1ap phuong trinh tinh HSCB cua axit
nghién ciru dugce thyc hién tuwong tu nhu trong
[5]. Tir diéu kién proton (PKP) ciia phép chuin

h™ o K, +2h™ %0, K, K, +..+ m.(pm.l_[Kai

dd Vo mL dung dich da axit HnA Cy (mol/L)
bang V mL dung dich KOH C (mol/L), sau khi
bién dbi ta co:

h™ +h"™ o K, +h" 20, K Koy +o o, [ [Ka

Véi: Kai 1a cac HSCB nhiét dong timg néc cua
da axit HuA; h = (HY); @,, 9,,...,¢ lan lugt
12 nghich déo cua hé sé hoat do cua cac ion c6
dién tich 1a £1,£2, ..., £m (duoc tinh theo
V+V, N Ccv
CVo GV

K
bat Q=(h-=5)-¢:. ),

K, V+V,  CV
(h-=2).0p o=
h CV, C,\V,
m
i=l _ 1
=D oy i (1)
m-1

i=1
phuong trinh Davies); Q;la phan sO noéng do

cua cau tur 1.

h"™ o K, +2h" 2.0, K, K, +..+me, ] [K,

khi d6 Q =

i=l (3)

h™ +h™ g K, +h™ 2.0, K Ky, +.+ 9 ] [Ka

i=1

— h™Q=h""9.(1-QK, +h"2,.2-Q)K, K,, totomm-QI[Ky; @

Nhu véy tu s6 liéu thuc nghiém sé tinh duogc
gia tri Q theo (2), sau d6 hoi qui phuong trinh
(4) s€ xac dinh dugc cac HSCB K, tuong tu
[5]- ) )
Truong hop tien hanh theo A7 thudt chuan do
= (Vz — Vl)(c + C01)
C,-(V,+V,)

hén hop thi biéu thirc Q

twong tur 1]

3. THU'C NGHIEM

3.1. Pha dung dich:

* 3 dung dich (ki hiéu 1a DD) KHSO4 ¢6 ndng
d6 1an luot 1a 3,0956.10° M (DD,); 1,2505.10
M (DD»); 2,0066.102 M (DD3); 1 dung dich
HCI 5,8111.10% M; 1 dung dich hdn hop gém
HCI 5,8111.10° M va KHSO4 3,0809.10° M
(DDyy) va dung dich chuan KOH 3,0966.102
M. Ca 6 dung dich nay déu dugc thém KCI dé
duy tri lyc ion I = 0,10.

* 3 dung dich axit oxalic, ndng d6 lan luot 1a
1,0026.10° M (DDy); 1,2929.10° M (DDy);
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1,5103.10% M (DDs) va dung dich thubc thir
KOH 6,8721.10° M. Céc dung dich nay déu
dugc duy tri lyc ion 1= 0,50 béng mubi KCL.

* 5 dung dich Glu c¢6 ndng d6 lan luot la
9,8672.104 M (DD,); 1,4801.10° M (DDy);
1,9734.10° M (DD3); 2,4668.10° M (DDy);
2,9602.10° M (DDs) va dung dich chudn KOH
1,2593.102 M. Ca 5 dung dich nghién ctru va
dung dich thudc thir KOH déu dwoc duy tri luc
ion I =0,50 bang mudi KCI.

3.2. Chuén dé dién thé

Céc diéu kién thuc nghiém, cac budc chuén do
dugce thuc hién twong tu [5]. Mdi dung dich
dugc chuan do6 lap lai 2 1an dé lay gia tri pH
trung binh.

4. KET QUA VA THAO LUAN

Tir két qua chuan do dién thé 25,00 mL cac
dung dich KHSOy; 25,00 mL dung dich HCI;
25,00 mL dung dich hon hop (HCI + KHSO4)
bing dung dich KOH C = 3,0966.102 M;



chuin d6 20,00 mL cac dung dich HyCyO4
bing dung dich KOH C = 6,8721.10° M va
chuin do 20,00 mL céc dung dich Glu béng
dung dich KOH C = 1,2593.10 M, ching t6i
vé& cac dudng cong chuan do (hinh 1, 2, 3, 4),
xac dinh gan dang khoang pH cta budc nhay
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Hinh 1: Chudn dé 3 dung dich KHSO, bang dung
dich KOH
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Hinh 3: Chudn d¢ 3 dung dich H,C:04 bang KOH

chuan d6 (BNCD), tinh thé tich cia thude thir
da tiéu thyu (Vrp) tai diém tuong duong, tir do6
tinh ti 1& s6 mol phan tng gitra KOH va céac
axit nghién ctu (N, N, ). Két qua thu

duoc, duge tom tit trong bdng 1.
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Hinh 2: Chudn d¢ dung dich HCI va dung dich
hon hop bang dung dich KOH
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Hinh 4: Chudn d¢ 5 dung dich Glu bang KOH

Bdng 1: Két qua xdac dinh khodng BNCP, va ti 1é s6 mol phan irng gitta KOH va cdc axit chudn d¢

Chuan d6 hon hop (HCI +

Chuén d6 KHSO4 KHSOq) Chuén d6 H,C204 Chuén do Glu
DD Vb . Vi | n ‘n Vi | n ‘n Vrp )
: : : n ‘n
(L) Do Do, (L) | KouHaassop | Bkor Ti,co, | Bkon i
DD; | 2,50 ~1:1 | 741 ~1:1 5,89 2:1 1,54 ~1:1
DD, | 10,10 ~1:1 7,50 2:1 2,36 ~1:1
DD; |1621] =~ 1:1 8,72 2:1 3,13 ~1:1
DDy 3,92 ~1:1
DD;s 4,69 ~1:1
BNCPb| pH~4,0+9,5 pH=~4,0+9,5 pH~5,0+9,5 | pH=5,5+8,5

Viéc xir li sO liéu thuc nghiém thu dugc cla
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tung phép chuén d6 duogc thuc hién tuong tu




[5]. Can ctr vao khoang pH cua BNCD va ti I¢
s6 mol phan tmg giita KOH va axit nghién ciru
ciia mdi phép chuan do, ching tdi chon cac
khu vyc pH phu hop (la khu vuc ma hé thu
dugc 1a cac hé dém) va st dung phﬁn mém
Excel ciing nhu ham Linest trong Excel dé xir
li két qua va giai cac phuong trinh hoi qui, tir
d6 tinh dugc HSCB cua céc axit nghién ctru.
4.1. Xac dinh hing sb6 cin bing néc 2 cia
axit sunfuric

Tix hinh 1, hinh 2, cho thdy: trén dudng cong
chudn d6 cua 3 phép chuén do dung dich
KHSO, va dung dich hén hop (HCI + KHSO,)
déu chi c6 1 BNCD. Vi BNCD cua 4 phép

chuin do trén déu trong khoang pH = 4,0
<+ 9,5 va ti 18 s6 mol cac chét phan tng déu
xap xi 1 : 1 (bdang I), do d6 ching t6i s& chon
cac gia tri pH trong khu vuc pH < 4,0 dé tinh
HSCB cia HSO,, khi d6 hé thu dugc s& 1a hé
dém HSO,+ SO;~

Két qua tinh HSCB nic 2 cia axit sunfuric
theo ki thudt chudn dé riéng (chi chuan do
dung dich KHSO,) va ki thudt chudn dé hon
hop (chuan d6 1 dung dich HC1 va 1 dung dich
hén hop gdbm HCI v6i KHSO4) duge tom tat
trong bdng 2:

Bang 2: Két qua tinh HSCB cua HSO, tir két qua chudn @6 dién thé theo 2 ki thudt khéc nhau

Ki thuét chuén do | DD C kiso, (M) pH Giatri Q pKa
DD, 3,0956.10° 2,693 +3,436 | 0,8486+0,9659 [2,271 +0,003
Ki thugt chuén dj | DD, 1,2505.102 2,160+2,712 | 0,7180+0,8976 [2,079 + 0,003
riéng DD; 2,0066.10 2,002+2,863 | 0,6424+0,9238 [2,065 + 0,003
Ki thudt chudn dj | DDy, 3,0809.10° 2,379+2,894 | 0,8189+0,9845 [1,998 +0,038
hén hop (Cuci=5,8111.10%)
Gia tri pKatheo [3] 1,99

4.2. X4c dinh hang s6 can bing ciia axit oxalic

Tuong tu, tir hinh 3 va bang I chung ta thiy:
trén cac duong cong chuian do dung dich axit
oxalic ciing déu chi c6 1 BNCD véi khoang pH
~ 5,0 +9,5 va sé mol thudc thir tiéu thu tai
DTD déu bang khoang 2 lan sd mol cia axit
nghién ciru. Piéu ndy c6 nghia 1a khong c¢6 kha
ning chudn do riéng nac 1, ma chi c6 thé chuan
d6 tong 2 nic di véi axit oxalic, trong tu nhu
axit malic [6]. Nhu vdy, theo li thuyét, trong
khu vuc pH < 5,0 thanh ph?ln cua hé thu duoc

gom 2 h¢ dém H,C,0, + HC,0, va
HC,0; + C,0;, do d6 du doan s& tinh dugc

ddng thoi ca 2 gia tri pK, cua axit oxalic tir cac
gia tri pH do dugc trong khu vuc nay, tuong tu
[1]. Chinh vi vy chung t6i tién hanh xir 1y s6
liéu thuyc nghiém tr cac gia tri pH do dugc
trong khu vuc pH < 5,0 tuwong tu [6].

Két qua tinh HSCB cua axit oxalic tir 3 phép
chuin d6 3 dung dich axit c6 nong do khac
nhau duoc ghi trong bang 3:

Bdng 3: Két qua tinh chi s6 hang sé phan li timg ndc (pK) cia axit oxalic theo ki thudt chudn d¢ riéng

Dung dich pH Gia tri Q pKai pKa
DD, 3,093 +4,975 1,1657+1,9388 0,973 £ 0,193 4,267 £0,272
DD, 3,114+4,698 1,1701 +1,8906 1,448 £ 0,151 4,256 + 0,209
DD; 3,038 +4,706 1,1498 +1,8922 0,848 £ 0,124 4,268 £ 0,174

Gia tri pKaitheo [3] 1,25 4,27
Gia trj pKai theo [4] 1,271 4,272
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4.3. Xac dinh hing s6 cin bang cia axit
glutamic (Glu)

Tir hinh 4 nhan thiy: trén ca 5 duong cong
chuin do 5 dung dich Glu déu chi c6 1 BNCPH
v6i khoang pH = 5,5 = 8,5 nhung ti s6 mol
cic chit phan tUng tai PTD i
Nyoy NG, & 1o 1 (bang 1). Nhu vay khi
chuan d6 dén DTD thi lugng KOH da dung chi
trung hoa dugc 1 nic cta Glu, do d6 theo qui
luat chung, can phai khao sat ca 2 khu vuc pH

<5,5vapH > 38,5 dé xac dinh cac HSCB cua
Glu, tuong tu [2].

Tur cac gia tri pH do dugc trong ca 2 khu vuc
pH trén, chung t6i tién hanh xir 1y s6 liéu thuc
nghiém tuong tu [5]. Két qua tinh cac gia tri
Kai va pKai ctia Glu tir cac gia tri pH do dugc
ctia 5 phép chuan do 5 dung dich Glu c6 ndng
d6 khac nhau theo ki thudt chuan d¢ riéng
dugc ghi trong bang 4 va bang 5.

Bdng 4. Két qua xdc dinh cdc HSCB K,; cuia axit glutamic trong 2 khu viee pH < 5,5 va pH > 8,5

DD pH Giatri Q Kai Ka2 Kas
(-5,75+0,31).10 <0 (-1,86 +£0,57).107 <0
3,819 +4,789 | 0,3527+0,7910 4,93 £0,42).10°°
> s ’ ’ LOAI ( b 9 ) LOAI
DD, (-3,44£0,17).10°<0 | (7,94 +4,35).1071°
9,211 +9,811 | 1,3774+1,8053 2,37 +£1,52).10°1°
’ ’ ’ ’ LOAI Khong phu hop: LOAI @ »2)
9,91 +£0,30).107<0 -2,39+0,39).107<0
3,688 +4,777 | 0,2880+0,7836 5, 30) (5,01 £0,23).10° 2, 39)
DD LOAI LOAI
2
-3,78 +£0,16).107<0 3,15+ 1,36).107°
8,898 + 10,065 | 1,1823 +1,8173 3, )16) (A T ) (1,14 £ 0,64).10°1°
LOAI Khéng phu hop: LOAIL
-1,62 +£0,05).102<0 -1,81+£0,35).107<0
3,604 +4,941 | 0,2485+0,8391 CL, 05) (5,08 +£0,23).10° ¢l 35)
DD LOAI LOAI
3
4,87 +0,20).107°<0 2,94 +1,44).10°
8,777+10,102 | 1,1435+1,8568 4, 20) (A T ) (1,22 £ 0,76).101°
LOAI Khong phu hop: LOAI
(3,44 £0,15).102<0 (-1,67+0,32).107<0
3,551+5,076 | 0,2179+0,8736 5,09 +0,33).10°
DD LOAI ( ) LOAI
4
—6,34+0,24).10°<0 3,71+ 1,88).10°
8,648 +10,111 | 1,1199 +1,8838 6, 24) (A’ O ) (1,28 £ 0,81).10°1°
LOAI Khong phu hop: LOAI
(-4,64 £3,32).102<0 (4,78 £23,0).10°®
3,511+5,212 | 0,1950+0,8970 4,93 £ 0,51).10°
’ ’ ’ ’ LOAI ( ) Khong phii hop: LOAI
DDs (-6,65+0,25).10°<0 | (6,42 +2,60).10”
8,638 +10,006 | 1,1034+1,8005 1,09 +0,57).10°1°
’ ’ ’ ’ LOAI Khong phii hop: LOAI €, )
Bdng 5: Két qua tinh cdc gid tri pK ciia axit glutamic theo ki thudt chudn dg riéng
DD pH pKai pKa pKaz
DD, pH<5,5 Khong xac dinh dugc 4,307 £ 0,037 Khong xac dinh duoc
pH > 8,5 Khong phu hop 9,626 £ 0,279
DD, pH<5,5 Khong xac dinh dugc 4,300 £+ 0,020 Khong xac dinh duoc
pH > 8,5 Khong phu hop 9,944 £ 0,244
DD; pH<5,5 Khoéng xac dinh duoc 4,294 + 0,020 Khong xac dinh dugc
pH > 8,5 Khong phu hop 9,915+ 0,270
DD, pH<S5,5 Khong xac dinh duoc 4,294 + 0,028 Khong xac dinh duoc
pH> 38,5 Khong phu hop 9,893 £ 0,276
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DDs pH<5,5 Khong xac dinh duoc 4,307 £+ 0,045 Khong phu hop
pH > 8,5 Khoéng phu hop 9,964 £ 0,228
Gid trj trung binh pKai - 4,300 = 0,014 9,868 + 0,116
Gia tri pKai theo [7] pKa1 =2,16 pKaz = 4,32 pKaz = 9,96
Gia tri pKai theo [8] pKa1 =2,13 pKaz =4,31 pKaz = 9,67

Nhan xét:

Theo cac cong trinh [2], [5], [6], ching toi
nhan thay rang: két qua xac dinh HSCB cua
céc axit s& hop 1i nhat khi thanh phan cua hé
nghién ctiru gém cac hé¢ dém va trong mdi hé,
ndng d6 cua dang axit, dang bazo lién hop
khong qua chénh léch nhau dé dém ning cua
hé khong qué nhd. Chinh vi vy, tir s6 lidu thuc
nghiém thu duogc, chung toi déu lua chon khu
vuc pH truéc hodc sau BNCD (ving ma trén
duong cong chudn d¢ c6 pH ting cham, ¢ do
thanh phan 1 cac hé dém), dé tinh HSCB ctia
HSOy,, axit oxalic va Glu.

Theo bang 2: khi chuan d¢ riéng 3 dung dich
HSO, c6 ndng do khic nhau, thi gia tri pKa
tinh dugc trong khu vuc pH truéc BNCD
twong ddi pht hop nhau. Tuy nhién tir pH do
dugc cta phép chuan do DD, (1a dung dich ¢6

CHSOZ nho hon) cho két qua tinh pK, kém
chinh x4c hon. Piéu nay c6 thé 1y giai nhu sau:
ngay trong dung dich, khi chwa chuin do,
HSO, da bi phan li khd manh (thé hién qua
gia tri Q tinh dugc & bdng 2) va khi nong do
HSO, giam thi d¢ dién li cia HSO, ting,
do d6 trong dung dich nghién ciru, nong do cua
SOAZ‘_ tang, nong 46 HSO, giam, din dén
dém nang cua hé giam, sai sb thuc nghiém s€
tang.

Pé khic phuc han ché nay, chung t6i tién hanh
xac dinh HSCB ctia HSOy theo ki thudt chudn
dé  hon hop, trong d6 ching t6i pha
CHSO; trong dung dich hdn hop ciing xap xi

bing CHSOZ trong DD;. So sdnh 2 duong

cong chuin d6 DD, (hinh 1) va DDy, (hinh 2),
cho thdy: sy c6 mit cia HCI trong dung dich
hdn hop d lam cho pH ctia dung dich hén hop
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giam (pHy, < pHppi), do d6 1am ting s diém
thyc nghiém khi xir 1i thong ké, dong thoi lam

giam do dién li cita HSOj ciing nhu ndng do

cla SOi_ , 1am dém ning cta hé hon hop ting,

nén gia tri pK, tinh dugc theo Kkét qua chuén do
hon hop mic sai s6 thyc nghiém it hon!

Nhu vay, tir bang 2 ta thay, véi HSO, (co

pK. & 2) thi két qua xac dinh HSCB theo ca 2
ki thuat chuan d6 déu cé thé chip nhan duoc,
nhung 7 thudt chudn d@é hon hop cho két qua
chinh xac hon.

Truong hop nhitng axit c6 pK, < 2 thi d6 dién
li cta axit trong dung dich cang manh, do d6 A7
thudt chuan dg hon hop cang t6 ra wu viét hon.
That vay, dé xac dinh HSCB cua axit oxalic,
trong [1] da s« dung ki thudt chudn d@é hon
hop: khi thém HCI 9,268.10 M vao dung dich
axit oxalic 4,733.10 M thi pH cta hé di giam
tir 2,483 xudng con 2,027 dan dén lam tang sb
diém thyc nghiém dé xur li théng ké va quan
trong hon la 1am giam kha nang phan li cta axit
oxalic, do d6 thanh phan cua hé thu duoc trong
khu vye khao sét (truéc BNCD) gdm dii ca 2 hé

dém H,Co04+ HCZOZ va

HC,0; +C,05 (thé hién qua gia tri Q

=0 _+20 ., tinh duoc trong khoang

HC,0; C,04
0,946 < Q < 1,899), do do6 trong dung dich xay
ra 2 can bang phan li nic 1 va nic 2 cua axit
oxalic, dugc dac trung boi 2 héng $6 Ka1 va Ko
twong ung. Chinh vi vay tor cac gia tri pH do
dugc cua dung dich hdn hop trong khu vuc nay
da tinh dwoc dong thoi va chinh xdc ca 2 gid
tri pKa; va pKaz [1].

Trong khi d6, bang ki thudt chudn d¢ riéng
chung toi da tién hanh chuan d¢ song song 3
dung dich axit oxalic c6 ndng d6 khac nhau. Két
qua thu dugc & bang 3 cho thay: tir cic gia tri
pH do duogc cling trong khu vuc pH < 5,0 (trude
BNCD) cia ca 3 phép chuan do, ching t6i ciing




déu tinh dugc dong thoi ca gia tri pKa va pKa,
nhung chi c¢o gia tri pK.> xac dinh dwoc t 3
phép chudn d¢ riéng biét 1a phu hop nhau va
phi hop véi s liéu da dugc cong bd trong cac
tai liéu tham khao [3] va [4], con gid tri pKa;
tinh dwoc déu cé su sai léch so véi [3] va [4].
Diéu nay c6 thé giai thich nhu sau: ngay khi
chua chudn d6 (Vkon = 0,00 mL), pH ciia ca 3
dung dich axit oxalic déu x4p xi bang 3,0 (hinh
3). Tr cac gia tri pH do duoc trong khoang 3,0
< pH < 5,0 cua ca 3 phép chuan do, gia tri Q
tinh duoc déu dao dong trong khoang tir 1,15
< Q < 1,94 (bang 3). Nghia la trong khu vuc
khao sit hau nhu khong ton tai hé dém

H,C:04+HC,0, va két qua xac dinh cac

HSCB cua axit oxalic déu dugc hdi qui tir cac
gid tri pH cua chi yéu 1 hé dém
HC,04 + Czoﬁ_ (c6 can bang chi lién quan
tryc tiép dén HSCB Ky»), do d6 chi tinh chinh
xac dugc gia tri Kq.

Nhu vay c6 thé khing dinh rang: phuong phap
nghién ctru chi cho phép xac dinh dugc chinh
xac gia tri HSCB cua qué trinh nao ton tai chu
yéu trong dung dich va anh huéng tryc tiép dén
pH cua hé d6. Didu nay thé hién rat rd qua két
qua xac dinh HSCB cua Glu (la mot amino
axit), ton tai trong dung dich duéi dang ion
ludng cyc H2Ai .

Tir két qua chuan d6 doc lap 5 dung dich Glu
c6 nong dd khac nhau cho thdy: trén ca 5
duong cong chuan d6 déu chi co 1 BNCP (pH
~ 5,5 = 8,5) va khi chuin d6 dén DTD thi
chi trung hoa duwoc 1 nic cia Glu
(Ngop iNg, = 1: 1), dodo can phai xir 1i s6
liéu thyc nghiém trong ca 2 khu vyc pH trudce
va sau BNCD d xéac dinh cac gia tri HSCB
ctia Glu, tuong tu [2]. Theo bdng 4 ta thay: tir
cac gia tri pH do dugc trong khu vuc pH < 5,5
cua cd 5 dung dich, K, va K,3 tinh duoc déu
am, chi c6 gia tri Ka» xac dinh duoc 1a hop li va
phii hop v6i nhau. Riéng ddi v6i DDs gia tri
K.; khong 4m, nhung khong hop li, boi 1& néu
Ka = (4,78 + 23,0).10° (ma K = (4,93 =
0,51).10) thi s& khong chuén d6 riéng dugc
néc 2, néc 3 (do Kao/Kaz < 10%), va néu nhu thé
thi tai BTD ti 1€ n,,,:n,, phaila2: L
Diéu nay khong ding vi theo két qua thuc

nghiém thi n n., =~ 1:1,dodogiatri

KoH g
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Kas = (4,78 +23,0).1078 bi loai!

Twong tu, viéc giai phwong trinh hdi qui trong
khu vuc pH > 8,5 ddi v6i ca 5 truong hop déu
cho két qua nhu nhau (bang 4): trong 3 HSCB
chi co gia tri Ky3 x4c dinh dugc 1a thoa man;
gia tri Ky bi loai vi am; gia tri Ky tinh duoc,
tuy khong am, nhung ciing déu khong hop 1i,
boi vi v6i Kpp = Ky = 10710 thi trén duong
cong chuin do s& khoéng co6 BNCD vi ca 2
HSCB K., va Ku3 déu qué nho! Nhung thuc té
¢6 xuét hién 1 BNCD trén duong cong chuan
d6 (hinh 4), vi vay gia tri K,» mac du tinh dugc
nhung ciing bi loai!

Tir bang 7 cho thdy: voi ki thudt chudn dé
riéng, khong cé kha nang xac dinh dugc pKai
cua Glu; 2 gia tri pKa va pKas tinh duoce tur 5
phép chuin d6 doc lap 1a phu hop v6i nhau va
phii hop véi cac s6 liéu da cong bd trong [7] va
[8]. Diéu nay c6 thé li giai nhu sau: Glu 1a axit
3 chue, trong dung dich Glu cé thé ton tai ¢ 4
dang: H;A', H,A", HA" va A>. Trong

khoang pH truéc BNCD cua ca 5 phép chua
do, gia tri Q Q =

_OLH3A* TO -t 2OLA2’ ) tinh dugc la

0,19 <Q <0,90 (bdng 4), ching to thanh
phan cia hé trong khu vuc ndy 1a hé dém
H2Air + HA", cho nén sé€ tinh dugc K, la

HSCB lién quan truc tiép dén cén bing xay ra
trong h¢ nay:

H,A*
Ngugc lai, trong khu vuc pH > 8,5 thanh phén
clia hé 1a hé dém HA" + A%, ting v6i két qua
tinh dugc 1,10 < Q < 1,90 (bdang 4), do d6 sé
tinh chinh x4c dugc hing s6 K, do trong hé
¢6 qua trinh:

HA- A* + H' Ky
Nhu vay & ca 2 khu vuc pH khao sat, trong
dung dich nghién ctru hau nhu khéng ton tai
can bang:

H,A* +H" = HA" K]

chinh vi vay khong tinh dugc K.
Tir d6 co thé thay: mudn xac dinh dwoc gia tri
HSCB néc 1 cua Glu noi riéng va cua cic axit
ma trong dung dich c6 phan tng néi phan ti
nhu amino axit n6i chung, can thiét phai sir
dung ki thudt chudn dé hén hop dé tao thanh
hé dém c6 chira can bang lién quan dén K.
That vay, trong [2] cac tac gia da xac dinh

—\
—

HA" + H'Ka

—_
—



thanh cong ca 3 giad tri HSCB cua Glu khi sur
dung ki thudt chudn d¢ hén hop. Khi thém HCI
vao dung dich Glu véi Cuci > Cgu, thu dugce
dung dich hdn hgp gdm HCly, va H;A". Két
qua thyc nghiém cho thdy, trén dwdng cong
chuin d6 cling chi c6 1 BNCD, nhung tai PTD
tilé Doy NG ® 2 : 1, do @6 theo du doan

li thuyét cling nhu thyc té tinh duoc -0,4147 <
Q < 0,9530 da chung to trong khu vuc pH
trudc BNCD, hé nghién ciou gém 2 hé dém
(H;A" + H>A) va (H,A + HA"). Chinh vi vay
V6i kT thudt chudn dp hon hop da cho phép xéac
dinh dwoc dong thoi va chinh xac pKa va pKa
tir cac gia tri pH do dugc trong khu vuc nay.
Va trong khu vuc pH sau BNCD tinh dugc
1,1440 < Q < 1,9581 tmg v&i thanh phan chinh
gdbm HA~ va AZ cho nén s& xac dinh duoc
pKas.

Nhu vdy c6 thé thdy: dai lugng Q dugc biéu
dién theo (3) cho biét phin chéat phan tich bi
trung hoa, do d6 cén cir vao gia tri Q tinh dugc
theo sb liéu thuc nghiém trong ting khu vuc
pH khao sat (true, sau BNCD) s& cho biét
thanh phﬁn thuc té cta hé thu duge. Mat khac,
tir s6 BNCD trén duong cong chuan do va tir ti
1¢ s6 mol cac chat phan tmg, cho phép du doan
dugc thanh phan li thuyét cua cic hé trong
tung khu vuc pH khao sat, nhung quan trong
hon 14 cho phép danh gia dugc kha ning chuan
d6 riéng timg nic hay khong, tir d6 ¢6 thé danh
gia so by mirc do chénh 1éch vé do 16n gilra
cac HSCB. Piéu nay ¢ y nghia rat quan trong
khi can xac dinh HSCB cua nhiing axit méi
chua c6 s6 lidu cong bé.

5.KET LUAN

Phuong phéap chuin d6 dién thé theo hai ki
thuat chuan do khac nhau da duoc ap dung co
hidu qua dé tinh HSCB cuia cac axit. Tur két
qua xac dinh HSCB cua Glu va axit oxalic cho
thdy: dé xac dinh HSCB néc 1 cua cic axit co
phan ung ndi phan t nhu cdc amino axit va
HSCB cuia axit c6 pK, < 2 thi can thiét phai sir
dung A7 thudt chudn do hon hop, vi viéc cho
thém axit manh vao dung dich axit nghién ctru
dé: 1) tao dugc hé nghién clru ¢6 chira can b'fmg
lién quan téi HSCB can xac dinh; ii) lam giam
do dién li cia axit nghién ctu, lam tang dém
nang cua h¢, s€ lam gidm sai $6 tuc nghiém; iii)
lam giam pH cta hé dan dén lam ting s6 diém
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thuc nghiém khi xtr 1y théng ké, do d6 sé& tang
do tin cay cua két qua thu dugc.

Su phu hop giira dy doan li thuyét (trén co s¢
phan tich duong cong chuan do va tinh ti s6
mol cac chét phan tng) véi két qua tinh toan
thue nghiém (tinh dugc cac gia tri HSCB cling
nhu phén axit nghién ctru bi trung hoa, dugc
dic trung boi dai luong Q) 14 co s dé khing
dinh sy hop i cua két qua nghién ciru.
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