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SUMMARY

The first investigation of transfer of K* ion across the interface of water/nitrobenzene (NB)
containing dibenzo-18-crown-6 ligands was performed by help of a homemade potentiostat with 4
electrodes. Cyclic voltammograms (CV's} were measured in background solutions of KC1 0.1 M in
water and 0.05 M tetraphenylarsoniumtetraphenylborate (TPnATPB) in nitrobenzene (NB).
Significant ohmic resistance in both water and NB phases was compensated by using the optimal
software. An agreement between obtained results and previous studies was found as well. The
results are able to employ for making ion-selective electrodes.

I - GIOI THIEU CHUNG

Viéc nghién citu v€ co ché€ cba su van
chuyén cla cic ion qua mang t€ bao, co ché
hoat dong clia cdc dién cuc chon loc ion mang
16ng, sy van chuyén clia cdc ion trong céc hé
chiét sir dung dung méi hitu co... di va dang
duge rdt nhiéu nha khoa hoc trong nudc ciing
nhu trén toan thé gisi quan tam. C6 nhiéu cong
bé tap trung vao viéc nghién ciu cdc qud trinh
trén ranh gidi pha léng long khong tron 1an [1 -
7]. Nghién citu nay budc dau khao sit cac qua
trinh dich chuyén ca ion K* qua bé mit phan
cach giira hai pha chat long khong trén 14n véi
hé nudc/nitrobenzen (NB), vi khao sat anh
hudng cua su ¢6 mat cia chat tao phiic 1én qud
trinh chuyén chia ion K* qua bé mat phan céch
giita hai pha chat 16ng khong trén 14n, dong thoi
ddnh gid kha nang nghién ctfu vdn dé nay tai
Viét Nam véi cdc thiét bi va binh do tir ché tao.

Khi mot hé thong bao gém hai pha chat 1ong
khéng tron 1an ti€p xiic véi nhau, tuy theo ning
lugng Gibbs tiéu chuin clia qud trinh chuyén

giita hai pha, cdc chdt khong tham gia vio cédc
phan ting, cdc chat tham gia vao phan iing ciling
nhir cdc sén phdm cla phan ing, duoc chuyén
dich qua bé mat phan cdch giita cdc pha (& cdc
mitc d9 khdc nhau), cho dén khi hé théng dat t6i
mot trang thdi c4n bing nhiét dong hoc (1 - 3].
Khi d6, hiéu dién th€ Galvani A” @ (hiéu dién
the¢ cé dugce do cdc phdn tlr tich dién trong hé
chuyén qua bé mat phan céch giita pha o sang
pha [) s tién tGi mot gid tri xdc dinh phu thuoc
vao su phan bé cia cic cdu tit ¢é trong hé [3, 4,
6]. Khi dp th€ ngoai 1én ranh gidi hai pha, ddi
voi hé thuan nghich néng 46 cdc ion trén ranh
£i61 pha s& tuan theo phuong trinh Nernst 1, 2]:
RT

AMop=A g+ Ina’/al ()

Z

Trong dé:
B s A . s
- A @14 chénh léch thé giita 2 pha chit long
khoéng tron 1an o va B;
Vi s e P . . .
- AL@°1a cic gid tri th€ chuyén tiéu chuin
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cla cdu tir thit i tir pha o sang pha {3;

- @ va al 1a cic he s6 hoat d¢ cla cdu ti
trong hai pha o va B, z 1a dién tich cla cau
tir, F 1a hing s& Faraday.

Khi A%¢ lech khoi gid i the can bang,

qua trinh chuyén jon qua ranh gidi pha s€ xay
ra.

11 - THUC NGHIEM

1. Héa chat

Cic loai chdt hiu co dugc su dung la
nitrobenzen (NB) PA (Kanto chemical Co. Inc -
Nhat Ban), Dibenzo-18-crown-6 (Wako Pure
Chemical Industry Inc. Nhat Ban) va
tetraphenylarsomumtetraphenylborat {Dojindo -
Nhat ban) loai siéu sach ciia Nhat Ban. KCl loai
PA (Trung Quéc). Nude sir dung 1a nude cit hai
lan, thudng ding ngay sau khi cat.

2. Thiét bi

Dé do su dich chuyén cta ion K" qua bé mat
phan céch giita hai pha nu6c/nitrobenzen cin st
dung potentiostat bén di¢n cwc. Mot binh do

NB

I/‘w

‘\——REQ

CE2

Ser d6 nguyén tac cua hé do 4 dién cue
dung trong nghién ciu do the dich chuyén
cla ion K* ngang qua bé mat phan cich
nude/NB

N nitrobenzen

W Nude

Hinh - So dé binh do dugc sir dung trong thuc nghiém

gém bon dién cyc di duge thigt ké va che tao.
So d6 cdu tao, cach sdp x&p hé bon digén cuc
trong binh do va thiét bi do tx ché tao di kem
dugc trinh bay trén hinh 1. Phin mém do cyclic
voltammetry, potentiostatic, potenuodynamlc
ngoai viéc tu dong diéu khién qud trinh do con
bé sung thém chic ning tu déng bu dién trd.
Chifc ning nay duoc thiét k& d€ sir dung khi lam
viéc véi he dung moi khong nude c6 do dan dién
kém.

11 - KET QUA VA THAO LUAN

1. Qué trinh chuyén ctia K* qua ranh gidi hai
pha nudc/NB khong cé chit mang ion
(ionophore)

He nghién cttu gém c6 hai pha, trong d6 pha
nudc ¢6 chita KCl néng do 0,1 M. Do NB la
dung moi khong nudc, nén khi do dién héa

ngudi ta phai b sung vao mot lugng muéi tro
tetraphenylarsoniumtetraphenylborat TPnATPB
(5.10% M). TPnATPB trong NB phan ly thanh
TPnA* va TPB lam cho moi trudng din dién.
Tuy nhién, d6 dan dién trong NB van khéd nho
nén cdn sit dung viéc bu dién tré ohm ty dong
bang phin mém.

I: Mat phan cdch gitia hat pha NB/W khong twén Lin

CL1: Bién cuc 46t thd nhat (Pt
C2: Bien cue doi thd hai (Pr)
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RE!: Dién cuc se sanh thu nhat (Ag/AgCl)
RIE2: Dién cuc so sdnh thir hai (Ag: AgClh



Buong CV thu duge bao g6ém hai thanh phén
chinh (hinh 2, dudng (1)), phan thi nhét tir 0,0
V161 0,18 V, d6 1a dudng phan cuc ndm ngang,
tai d6 khéng c6 su dich chuyén dién héa nio
xay ra, tifc 1a tai khoang th€ nay, nang luong
cung cdp cho céc ion khong di dé cdc ion K* cé
thé dich chuyén qua ranh gi6i pha. Dong dién
khi dé chii yéu dé nap dién cho 16p dién kép
(dong dién dung). Khi th€ dp vao bé mat phan
cuc qud 0,25 V thi nang lugng cung cap cho su
dich chuyén di Ién va ion K* dich chuyén sang
pha NB, khi gia tri thé nhd hon -0,1 V thi di am
dé cho ion tetraphenylarsonium dich chuyén
sang pha nudc.

2. Qua trinh chuyén clia K* qua ranh gidi hai
pha nudée/NB khi co chit mang ion
dibenzo-18-crown-6 trong pha nitrobenzen

Ciing vdi hé trén, khi cho thém dibenzo-18-
crown-6 néng do 10° M vao pha NB va quét thé
tudn hoan don tir -0,15 V dén 0,35 V, trén hinh
3 (dudng 2) trinh bay phé dé CV cia hé thu
duge. Tir d6 cho thdy ring, véi su ¢6 mat cla
dibenzo-18-crown-6, kha nang dich chuyén ciia
ion K* qua mang dé& dang hon, the bit ddu dé K*
chuyén tir nuéc sang NB dich tir 0,25 V vé 0,05
V, pic andt ciia dong chuyén K* nim & 0,1 V.
Khi quét theé theo chiéu ngugce lai tir deong vé
am, ching ta thdy su chuyén nguge rdy lai cla
K* tir NB sang nuéc véi pic catot tai 0,04 V
(hinh 3). Day 1a mét qua trinh thuan nghich.
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Hinh 2: Phé d6 CV cla ion K* dich chuyén
ngang qua bé mat phan cdch giita hai pha khong
tron 1an nudc/NB clia hé khi duge ba tré khi
khong co(1) va c¢6(2) chdt mang ion dibenzo-18-
crown-6 (2)

Ca ché chuyén K* qua ranh gidi giita hai pha
W/NB dugc giai thich nhu sau: Khi quét the tir

phia am sang phia duong truée khi K* tir trong
moi trudng nude dich chuyén dén sit bé mat
nudc/NB, ¢ do né duge gidi phéng khoi 16p vo
hydrat d€ chuyén vao NB. O trén ranh gi6i pha
nudc/NB ton tai mot can bang gilta K* trong
nudc va K* trong NB, ty 1¢ néng do ctia K* trong
nude va trong NB luén tuan theo phuong trinh
Nernst nhur da cho trong phuong trinh (1). K*
trong NB tao phic v6i dibenzo-18-crown-6 dé
tao thanh phitc bén, tan trong NB. Qu4 trinh tao
phific nay lam cho néng do K* wr do trén ranh
gi6i pha giam di va can bing chuyén dich theo
huéng chuyén K* tir pha nuée sang pha NB. Khi
quét thé tir phia duong vé phia am, qud trinh
dién bién theo chiéu nguoc lai.

Cic két qua do duge phil hgp vé6i nhitng
cong bo trong bd trong nhiéu nim qua cla tic
gia va céc nha khoa hoc khéc trén thé gidi [2,
5].

IV- KET LUAN

Tir cdc két qua do cho thay:

- C6 thé khao sat dugc qua trinh dich chuyén
cua ion K* qua bé mat phan cach giira hai pha
nudc nitrobenzen khi c6 chit tao phic (chat
mang ion) va hiéu dugc co ché clia qud trinh
nay;

- Céc két qua thu duge trong diéu kién thi
nghiém phi hop véi cac cong bd rude day trén
thé gidi;

- Binh do dién héa bon dién cuc, thiét bj do
CPAHH3 va phin mém tv bé chinh dién tr&
ohm cho phép khio sdt qud trinh dich chuyén
cla cdc ion ngang qua bé mat phan cich giita
hai pha chit 16ng khong tron ian & diéu kién
trong phong thi nghiém tai Viét Nam, md ra
nhimg kha nang nghién cifu sau hon trong linh
vuc chiét 1ong 16ng va kha nang sir dung hé bén
dién cuc trong nghién ctru dién trd cla céc loai
mang;

- Nghién ctu kha ning Gng dung clia hée
nuéc/NB trong viéc ché tao dién cyc chon lon
ion, mang long - long...

Loi cam on: Tdp thé idc gid xin cdm on su hé
trg kinh phi cia Dé tai nghién citu co bdn dé
thue hién ndi dung nghién ciiu trén.
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Thiét bi
potentiostat

CEl RE1

4% lonophor
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Phirc cuia K vai
dibenzo 18-crown-6

H¢ 4 dién cuc

Hinh 3: Co ché€ chuyén K* qua ranh gi6i hai pha W/NB
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