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Tom tit:

Ciac hé dém pH v6i hai hop phan axit - bazo hitu co yéu déng vai trd quan trong trong phan tich biang phwong phap
dién di mao quan (CE), dic biét khi sir dung detector do dd din khéng tiép xiic (C*D). Viéc chuin bi cac hé dém véi
mot hop phan da biét nong dd dé sir dung nhw nhirng dung dich dién ly nén (BGE) trong CE-C*D thuwong yéu ciu
qua trinh diéu chinh pH téi gia tri mong mudn va thao tac nay thwong can tinh toan gin ding dé wéc hrong nong
dd hop phén thi hai. Nghién ctru nay phat trién mét phin mém cho phép xac dinh ndng d ciia mot hop phan khi
biét nong dd ciia mot hop phin con lai va pH ciia dung dich, trong d6 c6 tinh téi anh hwong ciia hre ion. Phin mém
dwoc xay dung bimg ngon ngir C# voi giao dién Windows Form trén cong cu Microsoft Visual Studio. Vi nong do
tinh tir phan mem da phat trién, s sai khac (ApH)|) giira gia tri pH cua cac BGE thu dwg'c trong thye té so voi gia

tri pH mong mudn déu nhé hon 0,07, twong ng voi sai s6 dudi 2%.

Tir khéa: dung dich dién ly nén, dém, nong do, pH, phan mém.

Chi s6 phén logi: 2.4

Hé dém pH 1a mot dung dich c6 pH chi thay doi rat it khi
pha loang hoac thém vao dung dich mét luong nho axit hay
bazo khac [1]. Cac hé dém thudng duge chudn bi tir hdn hop
ctia mot axit yéu (chat cho proton) va bazo lién hop ciia n6
(chéit nhén proton) hoac nguoc lai. Khi thém mot lugng nhd
axit khac (manh hoac yéu) vao mot h¢ dém, axit nay sé phan
g véi hop phan bazo trong dung dich dém. Twong tu, khi
mot bazo khac dugc thém vao, né sé phan tng véi hop phan
axit clia hé¢ dém. Tai thoi diém ban dau khi thém axit hodc
bazo, thanh phan ctia hé dém c6 thé thay d6i, tuy nhién, can
bang hoa hoc sau d6 sé& bi dich chuyén theo nguyen ly cua
Le Chataelier, do d6, khong c6 sy thay doi dang ké nao vé
gia tri pH do duogc cua dung dich [2].

Tam quan trong cua cac hé¢ dém pH duoc nhan manh
trong pham vi ctia hod hoc phan tich ndi chung va trong CE
n6i riéng khi hau hét cac BGE trong CE déu duoc chuan bi
dudi dang mot dung dich dém hai hop phan. Thanh phan,
néng d6 va pH cta BGE c6 anh huong manh toi su tich
chat trong phuong phap CE, dic biét 1a khi sir dung két hop
v6i C*D. Thanh phin va ndng d cua BGE anh huéng toi
tin hi¢u phan tich vé ca do 16n va thoi gian xuét hién khi tin
hiéu thu dugc tir C*D 1a su chénh léch gilta d6 dan dién cua
nén va chit phan tich, con thoi gian di chuyén phu thudc
vao do nhét ciia dung dich [3]. Di véi cac chat phan tich,
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la nhfrng axit hay bazo yéu, gia tri pH ctia BGE quyét dinh
dang t6n tai cua chét phan tich trong dung dich. Bén canh
do, didu kién pH ciing 12 yéu t6 tac dong truc tiép dén dong
dién di thdm thau (EOF) [4]. Do vay, viéc chon lya mot
BGE v6i nong d6 va pH thich hop luén 1a budc dau tién
can khao sat khi phat trién mét quy trinh phan tich méi theo
CE-C*D.

Qua trinh chuan bi BGE trong phén tich bang CE-C*D
thuong dugc bét dau véi viée lua chon khoang pH thich hgp
cho céc dbi tuong phan tich, tir &6 quyét dinh thanh phan
BGE phu hop véi khoang pH nay. Cac axit - bazo hitu co
theo danh sach ciia Good (Good’s buffer [5]) thuong duoc
str dung trong CE-C*D. Nong d6 ciia mot hop phan trong
BGE thuong dugc ¢ dinh, trong khi hgp phan thi hai dugc
thay doi ndng do bang cach thém tir tir timg luong nho cia
mot dung dich hop phan thir hai ndng d6 cao cho dén khi
dat dugc pH mong muén. Khi d6 viée udc luong néng do
hop phan thir hai rat quan trong, gilp tiét kiém thoi gian va
hoa chét.

Viéc tinh toan ndng d¢ ctia hop phén thir hai trong BGE
khi d3 biét ndng d6 ctia hop phan thir nhat va pH cua dung
dich thuong dugc thuc hi¢én mot cach thu cong bé‘lng tay.
Diéu nay c6 nhimng han ché rd rang nhu ton nhiéu thoi gian,
d& mic sai s6. Nhitng nhuoc diém nay c6 thé khic phuc mot
phan bang cach xay dung va sir dung cac Excel sheet. Tuy
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Abstract:

pH buffers of weak organic acids and bases are essential
in capillary electrophoresis (CE) analyses, primarily
when contactless conductivity detectors (C‘D) are used.
However, the preparation of a buffer with a known
concentration of one component for use as a background
electrolyte (BGE) in CE-C‘D usually requires a pH
adjustment to the desired value and an approximate
calculation to estimate the concentration of the second
component. This study developed software that allowed
determining the concentration of one component when
knowing the concentration of another component and
the pH of the solution, taking into account the influence
of ionic strength. The software was built in C# language
with Windows Form interface on Microsoft Visual
Studio. With the concentrations calculated from the
developed software, the differences ((ApH|) between pH
values of the obtained BGEs in practice and the desired
values were smaller than 0.07, corresponding to the
errors of less than 2%.

Keywords: background electrolyte, buffer, concentration,
pH, software.
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nhién, cach lam nay ciling thiéu thuén tién, dic biét 1a khi ap
dung v6i nhiéu hé BGE c6 thanh phan khic nhau. Bén canh
d6, mac du pH cua cac dung dich dém no6i chung va cia mot
BGE noi riéng thuong phu thudc vao lyc ion, anh hudng cta
yéu t nay thuong bi bo qua khi chuén bj cac dung dich dém
do su phtc tap trong tinh toan.

bé giai quyét nhiing han ché néu trén, viéc st dung mot
phan mém véi chirc ning tinh toan ndng d6 cua mot hop
phan trong BGE khi di biét nong do hop phan con lai va pH
ctia dung dich (c6 ké dén anh hudng cta lyc ion) 14 rat can
thiét. Mot trong nhitng phan mém duoc st dung kha pho
bién trong CE 1a PeakMaster. Bén canh tinh ning chinh 13
du doan tin hiéu phan tich, phdn mém nay ciing cho phép
tinh toan pH khi biét ndng d6 cac hop phan trong BGE [6]
va co thé st dung dé hd trg viéc chuan bi BGE [7]. Tuy
nhién, dé thyc hién viéc nay van can udc lugng (bang tay
hodc Excel sheet) dé co mot ndng do ban dau hop 1y.

Nhu céu tinh toan nong dé BGE trong khi chwa c6 mot
phan mém dap tng dwoc da dit ra yéu cau xdy dung thuat
toan va phat trién phén mém hd trg viée chuan bi BGE trong
phan tich CE-C*D. Pay ciing 1a myc tiéu cua nghién ciru nay.

Ca s 1y thuyét va thuc nghiém

Co s6 Iy thuyét

Xét mot hé BGE gom hai hop phan Al va A2 véi dang
axit cao nhét 1a H, A1<‘11> va H,, A2(qz) v6i m,, m, la )
H axit toi da va q, q2 la di¢n tlch (dé don gian, khong gh1

dAu ctia cac dién tich nay). Dang ban dau (duoc sir dung dé
chuén bi BGE) ctia hai hop phan lan luot 1a H,,_, A1““™

va H, , A2"*™) Cac gia trj hing s6 phan ly axit cua hai

A \ 2
thanh phan lan luot la K] K;Z, K;s, K1 va Kazl R K:Z s Ka
Ko

Phuong trinh can bang proton (diéu kién proton - DKP)
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Bién d6i phuong trinh DKP va tinh ndng do ctia hop
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Nhu vay, khi d biét pH va nong do ciia mot hop phan,
ndng do cua hop phan thir hai c6 thé dé dang tinh dugc,
trong d6 cac h¢ ) phan ) néng dd (o) dugc xac dinh theo
biéu thuc:
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véi K, 1a céc hang s phan ly nac thit & va K(lj():KéO:l.

Boi vi cac thong tin vé gid tri hang s6 phan ly cua cac
chat dugc cho dudi dang K, viéc chuyén doi gita K, va K.
la can thiét va co the thyc hién theo cac phuong trinh:

HmriJrlAl(qriH)
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Gia tri ctia cac hé sb hoat do phu thudc vao do lon cia
luc ion (/) va ¢ thé dugc tinh theo phwong trinh Debye-
Huckel khi lyc ion nho hon 0,01 hoac tinh theo phuong
trinh Debye-Huckel mo rong (phuong trinh David) khi hoat
d6 16n hon 0,01:

log £ =-0,5z>\/1 véi 10,1 ©6)

JI
1+~/1

‘ Luc ion phu thudc vao néng dd va dién tich cta cac dang
ton tai trong dung dich:

hoic log f = —0,522( -0, 21} v6ir>0,1  (7)

1 m . y i . y
1= =iV, A Y ) TH, A2
j=0

i=0
Hod chit, thiét bi

Céc loai hoa chat duoc st dung dé chuan bi cac dung dich
BGE va déu thudc loai hoa chét phan tich tinh khiét, bao gom:
histidin (His) >99,5%, axit 2-morpholinoethanesulfonic
(MES) >99% (Sigma-Aldrich, Puc), axit axetic (Ace)
100% (Merk, Btrc).
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Thiét bi str dung bao gdm: may do pH (HACH, M¥), can
phan tich 4 s6 (Shimadzu, Nhat Ban) va mdy tao nudc deion
Simpicity UV (Milipore, Phap).

Thiét ké phan mém

Phan mém dugc phat trién vé6i giao dién Windows Form
dua trén ngén nglt C#, stt dung cong cu Microsoft Visual
Studio phién ban Community 2019 (Microsoft, My). Bén
canh chirc nang tinh ndng do, phan mém con can c6 chirc
nang hién thi cac thong tin vé cac chat thuong duoc st dung
dé chuédn bi BGE trong CE. Bang thong tin va thiét ké giao
dién du kién cua phz‘in mém dugce thé hién & bang 1 va hinh 1.
Bang 1. Cac thong tin dw kién do ngw®i diing va phan mém cung
cap.

Phin mém tinh nong do BGE

Nguwoi ding cung cip

Str dung Textbox dé truy xuét duong
dan t6i file .csv chira cac thong tin cua
cac chat

Co s¢ dit liéu chira thong tin ctia
cac chat

Str dung Textbox dé nhap dir liu (ky
hiéu viet tat cua hai chat nhu trong
bang thong tin DataGridView)

Hai thanh phin trong BGE

pH cua dung dich, néng do cua
hop phan tht hai, thé tich dinh
murc

Str dung céac Textbox dé nhap dir liéu

Phin mém cung cd'p

Str dung DataGridView dé lay va hién
thi dit liéu tur file .csv

Thoéng tin (pK,, dang ton tai...)
cua céac chat

Népg do cla hop. phin thtr hai,
khoi lugng va thé tich cua hai
thanh phan

Tinh toan bf?mg bé}'n Button va su dung
cac Textbox dé hién thi

Cic thong sb cua céc hop chét hitu co thuong duge sir dung dé chuin bi BGE trong CE-C'D

Puong din t6i file .csv

Tén + ky hiéu
- Khéi Iugng mol
- Ty khéi
- Cacpk,

Thanh phan 1

Thanh phén 2
Nong do 1

Nong do 2

o Thanh phan 2

Thé tich 2

TINH TOAN

Hinh 1. Thiét ké giao dién dw kién ctia phan mém tinh néng dé
BGE.

Xay dung thudt todan

Thuét toan duge thé hién & hinh 2 gém cac budc: 1) Gia
thuyét luc ion bang 0; ii) Tinh cac hé s hoat d6 f, hang sd
phan ly nong do K ph@n s6 nong do o theo cac phuong
trinh (2)-(7); iii) Tinh nong dd hgp phan 2 to DKP theo
phuong trinh (1); iv) Tinh lai lyc ion theo phuong trinh (8);
v) So sanh 2 gia tri ndng d6 hop phan 2 lién tiép, néu su sai
khac nho hon 1% thi toi bude vi), néu khong, quay lai bude
ii); vi) Hién thi cac két qua tinh toan.
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NHAP DU LIEU
Nong d¢ hop phan 1, pH, cac thong so ve pK,

GAN DUNG
Gia thuyet luc ion bang 0

[
v

GIAI CAC PHUONG TRINH
Tinh cac hé sb hoat d6 /; hing sé phan ly ndng do K,
phan sé ndng d6 a, ndng d6 hop phén 2,
xac dinh lai lyc ion

Pung

HIEN THI DU’ LIEU
Nong d¢ hop phan 2

Hinh 2. So d6 khéi thuat toan ctia phan mém tinh néng doé BGE.

Két qua va thao luan
Két qud thiét ké phén mém

Giao dién cua ph'?ln mém duoc thiét ké va minh hoa &
hinh 2, bao gdm 3 khu vuc chinh. Khu vyc 1 (co so dit liéu)
cung cip cac thong tin vé& cac chét thuong duoc sir dung
dé chuan bi dung dich BGE trong phén tich CE-C*D. Cac
thong tin nay dugc lay tir mot file .csv ma ngudi dung da
khdi tao trude va hién thi dudi dang mot DataGridView.
Phan mém truy cap t6i file .csv nay khi nguoi dung click
chuot vao button “M& CSDL” va chi téi duong dan cua file
(vi dy, C:\Use\TOLUEN\Documents\Buffer Info.csv nhu
trong hinh 3). File nay chira cac thong tin can thiét cho viéc
tinh toan ndéng do, gdbm: tén (name) va ky hiéu (abb.) cta
chat, khéi luong mol (M, g/mol), khdi lugng riéng (d, g/ml),
s6 H axit t6i da (maxH), dién tich t6i da (maxCharge), s6 H
trong dang ban dau (initialH), cc gia tri pK_. C4c dit ligu vé
khéi lugng mol, khéi lwong riéng va céc gia tri pK duoc lay
theo [8, 9]. Viéc bd sung cac chit mai, cap nhat, sua ddi cac
thong sb cua céac chat hoan toan c6 thé duge thuc hién mot
céch dé dang boi nguoi ding, tuy nhién, thir ty cac thong sd
can duoc giit ¢6 dinh theo trat tu nhu ¢ hinh 3. Ngoai ra, vi
cdc axit - bazo thong thuong dugc str dung lam BGE trong
CE-C*D ¢6 khong qua 4 nic phan ly, cac pK, dugc cung cap
gdm pK_-pK ,. Viéc gid dinh céc chét déu co 4 gia tri pK,
nay ciling dé don gian hon trong viéc tinh toan phia sau.

Khu vuc 2 trén phan mém (thong tin vé BGE) thé hién
céc thong tin ma ngudi ding cung cip, bao gdm hai chat
dugc sir dung trong BGE (nhap vao dudi dang ky hiéu viét
tat nhu trong DataGridView), pH cua dung dich, thé tich ciia
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dung dich (ml) va néng d¢ ciia hop phan thtt nhét (C,, mM).
Mot button “luu” cling dugc cung cap dé ghi nhd cac thong
tin nay, dong thoi dua cac thong tin nay vao cac bién dé thuc
hién viéc tinh toan phia sau.

Khu vuye 3 trén phan mém (két qua tinh toan) hién thi cac
thong tin ma ngudi dung cin, bao gdm: ndng do cua hop
phan thir hai (C,, mM), khéi luong ctia hop phan thir nhat
(m,, g) va hop phan thir hai (m,, g), thé tich cua hop phan
thl:l: nhat (¥, ul) va tht hai (V, ’ul). Luu y rang, df)iqvc'yi cac
chat duoc st dung dudi dang ran, viéc tinh toan thé tich 1a
khong can thiét va khdi luong riéng cia cac chat ran trong
file co s¢ dir liéu duoc quy udce bé‘mg 0, khi d6, thé tich tinh
ra duoc hién thi v6i biéu tuong oo. Cac két qua trong khu
vuce 3 nay s& dugc phin mém cung cip khi nguoi dung click
chudt vao button “tinh toan”.

Phiin mém tinh todn ndng do BGE

Ca 58 dil igu

MSCSDL | [C:\Users\TOLUEN\Documents \Bufer nfo.cav ]

D Name b,

T T

| Acetic acid Ace

M (g/mol) dig/l) maxH
|185.16 0 |
|e00s
|2 0
|207.29 0
|19s.23 0
|209.26 [o
o
1

2

3 Neyclohexyl-3-3
4 | 24eyclohexylamin.
5 2{Nmorpholiole...| MES
e 3morphoinoprop... |MOPS
7 | THerydroxmeth... | Tra |12114
8

| Fomic acid for |4603
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RRE === == === =5
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g
5
"
1
1
2 il
3
=
3
2
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9 Argnine Arg (174201 0
|10 | Lactc acid Lac |s008 1206 38
n | ctrc acid o |19212 | 1865 |31
12 | Oxalic acid Oxa :500] 19 12
13 | Succinic acid Suc 118.09 1572 4z,
< >
Théng tin vé BGE Két qua tinh todn
pH 1 cem 2] TINH TOAN
e v ]
& ti 100 ‘
Thetichml) [100 | Ly e 4425 vy [ ]

Hinh 3. Giao dién cia phan mém tinh ndng dé BGE.
Két qua xdy dung thudt todn

Céc thong s6 vé cac chat dugc sir dung (cac hang s6) bao
g@)m: max H, maxCharge, initialH, cac gia tri pKa dugc luu
trong mot file .csv va duoc ph?m mém truy cap, hién thi dudi
dang mdt DataGridView nhu ¢ hinh 3.

Céc thong tin vé hai hop phan trong BGE, nong d6 hop
phéan thtr nhat, pH va thé tich dinh mirc dugc ngudi ding
cung cép théng qua cic Textbox trong phin “thong tin vé
BGE” trén phin mém. Dua vao ky hiéu viét tit ma nguoi
dung cung cap, hai hop phan trong BGE duoc phin mém
xac dinh va cac thong sb vé hai hop phan nay dugc trich
xuét tir DataGridView va sau d6 luu trit bang hai mang;

i) Mot mang hai chiéu kich thude [2, 5] chira cac thong
tin vé M, d, maxH, maxCharge, initialH (double][,] info =
new double[2, 5]) v&i chiéu thir nhat ciia mang 1a hai chat
Al va A2 (const int A1=0, A2=1), chiéu thtt hai 14 cac thong
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s6 (const int M=0, d=1, maxH=2, maxCharge=3, inital H=4).

ii) Mot mang ba chiéu kich thudc [2, 2, 5] chira cac
thong tin vé cac gia tri pK, va K_(double[, ,] pKKa=new
double[2, 2, 5]) véi chiéu thir nhat 13 hai chit, chidu thi hai
1a cac thong s (const int pK=0, Ka=1) va chiéu thtr ba 1a
cac gia tri tr 0 t6i 4, trong do K [0] va cac gia tri vuot qua
maxH duoc gan bang 0.

Céc thong s6 can tinh todn bao gom: cac gia tri hang s6
phan ly nong do K. hé s6 phan s6 ndng d6 (), logarit cac
hé s hoat do (logf), cac hé s6 hoat do (f). Cac thong ) nay
dugc tinh toan va luu trong 1 mang 3 chiéu c6 kich thudc
[2, 4, 5] (double[, ,] calc=new double[2, 4, 5]) v6i chiéu thir
nhét va ba tuong tu nhu trén, chiéu thir hai 1a cic thong s6
(const int K _=0, alpha=1, logf=2, =3).

Tuy thude vao do 16n cua luc ion, cac gia tri logarit hé )
hoat d¢ dugc xac dinh theo phuong trinh Debye-Huckel (6)
hodc David (7). Thuat toan cu thé nhu sau:

if (Ton <= 0.01)
eql = Math.Sqrt(Ion);
else
eql = Math.Sqrt(Ion) / (1 + Math.Sort(Ion)) - 6.2 * Ion;
fh = Math.Pow(10, (-08.5 * eqI));
ch =h/ fh;
for (i=0;i<2;ite) {
for (j =0; j <5 j#){
calc[i, logf, j1 = -0.5 * Math.Pou((info[i, maxCharge] - j), 2) * eql;
calc[i, f, j1 = Math.Pow(10, calc[i, logf, j1); } }

Viéc tinh cac hé“mg ) K. dugc thuc hién theo cac phuong
trinh (4) va (5):

cale[Al, KC, 0] = calc[A2, KC, 0] = 1; //cac gia tri KC[B] dugc gan béng 1
for (1=0; i<2; i+) {
KKLi, 01 = 1;
for (j=1; j <5 j+) {
calc[i, KC, j1 = pKKali, Ka, j] * calc[i, f, j-11/(fh * calc[i, f, j1);
//tach cac KC thanh mft mng riéng d8 dua vio method tinh phin s¢ ndng do
KK[i, j1 = calc[i, K¢, §1; }}

Céc hé sb phan ) néng d6 dugc tinh theo phuong trinh
2)va(3):
double[,] alp = calc_alpha(ch, KK); //si dung method cacl_alpha
for (1 = 0; i <2; i++) {
for (j =0; j <5; j++) {
calc[i, alpha, j1 = alpli, j1; }}

Method calc_alpha dugc xay dung voi 4 gia tri K, do
cac nac phan ly ao (twong tmg voi sé H>maxH duoc gan
K =0 nén ciing dua t¢i K =0 va do do s€ triét ti€u trong biéu
thtre tinh a).
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Khoa hoc Ky thuat va Céng nghé n—

//method st dung bi&n 1a néng d6 H+ va cdc gid tri KC
private static double[,] calc_alpha (double hplus, double[,] K_C) {
doublel[,] cal_alpha = new double[2, 5]; //cdc gid tri alpha
double[,] cal_Kh = new double[2, 5]; //cic ti sd trong biéu thic tinh alpha
double[] D = new double[2]; //miu s& trong biéu thic tinh alpha
for (int i = 0; i < 2; i++) {
D[i] = 0;
for (int j = 0; j < 5; j++) {
double product = K_C[i, 0];
for (int k = 0; k <= j; k) {
product *= K_C[i, kl; //tich cdc KC }
cal_Kh[i, j1 = Math.PowChplus, (4-3j)) * product;
D[i] += cal_kh[i, jI; } }
for (int i = 0; i < 2; i++) {
for (int j = 0; j < 5; j++) {
cal_alphali, j] = cal_Kh[i, j1/D[il; //tinh cic hé sé alpha } }

return cal_alpha; }

Tinh ndng d6 ciia hgp phan thi hai tir DKP theo phwong
trinh (1):

//téng néng d6 cic dang cla hai chit theo phudng trinh cin bing proton
double[] Aeq = {0, 0};
for (1=0; 1<2; it+) {
for (j=6; j<5; 3+ {
Aeq[i] += (info[i, maxH] - info[i, initalH] - j) * calc[i, alpha, j1; } }
Conc[A2] = -1000 * (ch - Kw / ch + Conc[Al] * Aeq[Al] / 1000) / Aeq[A2];

Sau khi thu dugc ndng d6 ctia hop phan tht hai, luc ion
duoc xac dinh lai tr n&”)ng d6 cua HY, OH" va cac dang ton tai
trong dung dich vura tinh theo phuong trinh (8).
double Iforce = 0;
for (i=0;1i<2; it4) {

for (3 =0; 3 <5 i+ {

Iforce += 0.5 * Math.Pow((info[i, maxCharge] - j), 2) * Conc[i] / 1000 *
calc[i, alpha, j1; //tinh véi céc dang clia Al va A2 } }

Ton = Iforce + 0.5 % (ch + Kw / ch); //tinh t6i H+ va OH-

Toan bd céc tinh toan trén dugc dat trong mot vong lap
do while () va viéc tinh nay dugc thyc hién t6i khi sy sai
khac vé nong do cua hop phan tht hai giita 2 1an tinh nho
hon hoic bang 1%.

double bef, ex;

Conc[A2] = 0;

Ion = 0;

do {
bef = Conc[A2];
//tinh hoat d6
//tinh KC
//tinh alpha
//tinh néng do
//tinh ldc ion
ex = Math.Abs(Conc[A2] - bef) / bef % 100; 1}

while (ex > 1);

Két qua thir nghiém phan mém trong thuc té

Phan mém sau khi dugc phat trién da duoc thir nghiém
trong thuc té, cac két qua tinh toan tr phan mém duogc
so sanh voi két qua do bang may do pH va phan mém
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PeakMaster. Cac BGE dugc st dung trong thue nghiém nay
1a cac hé dém véi hop phan thir nhat 14 His va thi hai la
Ace hodac MES. Day la cac hé BGE thong dung trong phan
tich CE-C*D. BGE véi thanh phan 12 mM His/Ace pH=4,0
thuong dugc st dung dé phan tich dong thoi cac cation va
anion v0 co co ban trong moi truong nudce [10], trong khi
cac hé¢ BGE (12 mM His/MES pH=6,3 [11] va 1 mM His/
Ace pH=2,5-3,5 [12]) con lai c¢6 thé duoc ding dé phan tich
glyphosate, mot loai thuoc diét co da ting duoc st dung phd
bién nhung hién bi cam tai nhiéu québc gia, trong d6 c6 Viét
Nam. Cac két qua tinh toan trong nghién ctru nay da dugc
sir dung dé chuan bi cac BGE trong [12].

Bang 2. Két qua tinh toan néng d6 tir phdn mém da phat trién
dwoc so sanh véi cac gia tri pH thu dwoc trong thwe té va phan
mém PeakMaster.

Ké‘t qua tir Két qua Két qua pH
Pidu kién Phaﬂ méem tr(‘)ng do pH dm chlmg tir
¢ nghién ciru nay trong thue phan mem
(mM) te PeakMaster
12,0 mM His/Ace, _ - -
pH=4,0 C,..=73,69 pH=4,06 pH=4,005
12,0 mM His/MES, . _ -
pE=63 Cs=3,68 pH=6,23 pH=6,208
1,0 mM His/Ace, _ _ _
pH=2,50 C,..~761,66 pH=2,48 pH=2,509
1,0 mM His/Ace, _ - -
pH=3,50 C,.724,49 pH=3,52 pH=3,506

Két qua bang 2 cho thay, khi chuin bi cac BGE vi nong
do cua hop phén thir hai (Ace hodc MES) tinh todn tur phén
mém, pH cua /dung dich thu dugc trong thue té rat gan voi
pH mong mudn (|ApH[<0,07, twong tng vdi sai s6 nho hon
2%). Céc ket qua doi chimng cting cho thiy su phu hop gilta
2 phan mem (st dung nong d9 tinh dugc trong phan mém ty
phit trién de dwa vao tinh pH trong phan mém PeakMaster),
sai l1éch Ve pH quan sat duoc ciing tuong tu voi [ApH|<0,06
va sai s6 nho hon 2%. Ngoai su khac biét Ve thuét toan, sy
sai khac gitra két qua tinh toan tir 2 phan mém con c6 thé do
viée sur dung céac gid tri pK khac nhau (tir cac tai liéu tham
khao khac nhau). Diéu nay ‘cho thdy, viéc tinh toan nong do
tur phan mém da phat trién 14 chinh xac va co thé hd tro t6t
cho viéc chuan bi BGE khi phén tich bang CE-C“D.

Két luan

Nghién ctru thiét 1ap dugc thuat toan dé xac dinh nong
d6 ctia mot hop phan trong mot BGE da biét pH va nong do
ctia hop phan con lai, trong d6 co tinh téi anh hudng cia
lyc ion. Duya trén thuat toan nay, mot phﬁn mém tinh toan
ndéng d6 BGE co giao dién don gian, d& str dung di duoc
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phat trién véi ngén ngir C# trén cong cu Microsoft. Phan
mém cho phép nhap thong tin vé cac axit, bazo thuong ding
dé chudn bi BGE trong phén tich CE-C*D, tinh toan gia tri
ndng do6 ciing nhu khdi lwong va thé tich cia cac hop phin
can sir dung. Hoat dong ctia phan mém trong thyc té ciing da
duoc kiém chimg théng qua viée so sanh voi két qua do pH
thyc té va tinh toan bang phan mém PeakMaster.
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