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SUMMARY

ELECTROCHEMICAL CR DEPOSITION IN CRIII COMPLEX SOLUTION
2-STUDYING THE REDUCTION OF CR* COMPLEX BY CV POLARIZATION

An electrochemical system suitable has been developed to investigate the discharge
of chromium 3+ complex with amino acetic acid, in boric acid solution + ammonium
sulphate, by means of multi-cyclic polarization (Cyclic Voltammetry CV). The
electrochemical system was stably discharged from 2" polarization cycles c2. Net
discharge line of 3+ chromium complex is determined from the cathodic branches of CV
curves, increments between E> -1,2V / SCE, and fell sharply during that E <- 1.2 V /
SCE. The maximum value of net discharge line increases with the concentration of
chromium complexes in range about 0,05M to 0.5M. With more negative potential than -
1.2 V | SCE the discharge of others species than chromium complex is dominant, so it
almost does not depend on the concentration of chromium 3+ ions added into the
solutions

1. MO PAU

Qua trinh ma dién hoa crom, trong bé ma phuc CrlIl, phu thugoc manh vao ban
chét nhiét dong hoc ctia dung dich ma [1 - 3]. Viéc xac dinh di¢n thé phan Ung khu
Crlll E; ¢6 ¥ nghia quyét dinh dén chon khoang dién thé nghién ciru. Tir gia tai dong
dong hoc J, quan trong nhét 1a dong téi han J¢, cho phép lya chon mat do dong phi hop
dé ma nhanh hay cham, chét lugng va hiéu suit ma [1,3,4].

Trong phén 1, diéu kién thuc nghiém ma crom trang tri d@ dugc nghién ctru, va
xéac dinh dugc thanh phan dung dich bé ma, diéu kién nhiét 46, pH, mat do dong, phu
hop dé tao dugc 16p ma c6 mau sang dong déu [5]. Tuy nhién mot s tinh chét dién
hoa cua phan tng khtr phttc crom 3+ trong hé dién hda cho 16p ma trang tri chua dugc
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khao sat. Bai bao nay gidi thiéu két qua nghién cru qua trinh khir dién hoa ion crom
trong bé ma phirc CrlII sir dung k¥ thuat phan cuc tuan hoan da chu ky (Cyclic
Voltammetry - CV).

2.THUC NGHIEM

Céc diéu kién thi nghiém, hoa chét thiét bi, da dugc gidi thidu chi tiét trude day
[5]. Nhitng chi tét méi lién quan s& duoc trinh bay truc tiép trong bai.

Phuong phap phan cuc vong da chu ky (CV) dugc nghién ctru sau va gidi thiéu co
hé thong trong tai liéu [6]. Sau ddy 13 nhitng nét chinh.

Trong phuong phap CV dién thé dwoc bién thién tuyén tinh ting dan dén mot gia
tri nao d6 sau d6 lai giam tuyén tinh vé gia tri ban dau (hinh 1.). Khi d6 dién thé phan
cuc E phu thudc t theo phuong trinh:

E = Esa + V(t-21)

Trong do:

- Eswla dién thé déu,

xudt phat phan cuc; mV

- v 1atde dd quét ; mV/s

- A la thoi gian ung véi mot nira chu ky quét; s

Khi t = A dién thé phan cuc dat dén gia tri “cudi” Eeng, diém b trong hinh 1, sau d6
giam dan vé dén Eg, 14 hét mot chu ky (mot ¢). Pén chu ky ¢2 qua trinh phan cuc lai lap
lai tuan hoan.
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Hinh 1. Bién thién dién thé theo thoi gian
trong phirong phdp quét thé vong da chu ky

Phuong phap phan cuc vong da chu ky (CV) la phuog phap dién héa manh cho
phép khao sat dong hoc va co ché nhiéu phan tmg dién cuc [6].
3. KET QUA

* Puong CV cua chat tao phirc amino-axetic

Chét tao phtrc axit aminoaxetic dugc pha vao dung dich axit boric ¢o sunphat
amon [5] theo ndng d6 khac nhau. Dung dich mau tring (khong c6 crom 3+) nay duogc
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do phan cuc trén dién cuc dong. Pudng CV dién hinh ciia mau tring véi ndng do chit
tao phtrc khac nhau dugc gidi thi€u trong hinh 2. Tur -0,1V dong phan cuc catdt cua
dung dich khéng c6 axit aminoaxetic (dudng 0.0 trong d thi) bat ddu ting manh.
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Hinh 2. CV do trong dung dich chdt tao phirc, khéng cé ion crom
Néng dg chat tao phirc axit aminoaxetic (M) ghi trong do thi

Tuy nhién khi cho thém chat tao phuc vao dién thé phan Gmg nay ting manh vé
phia am va ¢ dién thé -1,3V duong phan cyc CV hau nhu khong phu thudc vao néng do
axit aminoaxetic. Nhur vay chat tao phirc 1am ting phan cyuc phan tng khir H'.

Puong phan cuc vong da chu ky (CV da chu ky), trén dién cuc dong trong dung
dich c6 tac nhan tao phtrc 1a axit amino axetic néng do 1,2M, voi néng do ion Crrt OM
dén 0,40M duoc gidi thidu trong hinh 3. Vi dung dich chua ¢6 crt duong cong phan
cuc khong thé hién c6 phan tng khir crom, do phan cuc 16n (dudng sé 0 trong d thi
hinh 2 va 3.). Tuy nhién vé&i néng d6 0,2M cr¥ dong phéng dién cao hon nhiéu so véi
truong hop khong c6 crom 3+, duong 0,2 va 0,4 hinh 3. RO rang 1a nhadnh anét duong
0,2M Cr** ¢o dong t&i han rd nét hon han nhanh anét duong 0,0. Dong téi han nay chu
yéu do phan mg ctia phirc Cr** véi axit aminoaxétic quyét dinh.
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Hinh 3. CV dung dich ¢6 néng d¢ Cr**khéc nhau,

0,0M, 0,2M va 0,4M Cr**, ghi trong do thi
Ph6 CV khir phirc Cr® kha én dinh, cac duong cong chu ky cl dén c5 tuong tu
nhau, nhat 13 trén nhanh catét, hinh 4. Ving dong t6i han J¢ trén nhanh anét cua CV,
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twong ty nhu nhanh anét duong cong 0,2 hinh 3, cé sy chénh 1€ch gilra cac chu ky quét,
nguyén nhan c6 thé do bién dong bé mit va van chuyén khuéch tan chat phan tmg khac
nhau sau mdi chu ky.
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Hinh 4. CV phiec Crét véi néng do 0,2M C1’3+, chu ky c2 —¢5

Nhanh phan cuc catét trén dién cuc déng trong dung dich c6 tdc nhan tao phtrc 1a
axit aminoaxetic néng do 0,8M, voi néng do ion Cr¥* OM dén 0,80M duogc gidi thidu
trong hinh 5. Khéc biét gitra néng do 0 va 0,05M Cr* 1 13 nét nhét, theo né)ng do crom
3+ ting dén 0,3M dudng cong dich chuyén tuan tu vé phia duong. Tuy nhién v&i nong
dd crom 3+ tdng 1én, dén 0,5M va 0,8M, duong cong lai dich chuyén vé phia am, néng
d6 cang cao dich chuyén cang 16n, hinh 5.
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Hinh 5. Tdc déng cia nong dé ion Cr $* @én nhdnh catot duwong phan cyc CV
Nguyén nhan dich chuyén nay c6 thé do ti 18 chat tao phirc axit aminoaxétic voi
ti 16 Cr®* giam, lam cho qua trinh tao phurc khong hoan toan, do d6 dong phong dién cua
phtic crom 3+ giam di.
Tir db thi hinh 5 cho thdy ludn c6 dong phong dién khong Cr**, duong 0,0 trong
mdi duong phan cuc véi phic crom 3+. Néu loai bo dong phong dién phu nay cé thé
x4c dinh chinh xac dugc dong phéng dién thuan phirc Cr¥, do do ciing dé dang tinh
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dwoc hiéu suit dong phong dién. Hinh 6 gidi thiéu dong phong dién thuin phic Cr**

dang nay.
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Hinh 6. Dong phéng dién thuan phirc crt phu thude vao dién thé phan cwc va nong do

Dang dudng cong dong dong hoc phong dién phirc crom 3+ trong hinh 6 cho
thiy, ndng d6 Cr’* tang thi dong phong dién ting 1én trong khoang thé > -1,2V/SCE. Su
taing dong nay phu thudc ca vao thé phan cuc va nong do. Tuy nhién vé6i E < -1,2V/SCE
dong thuan phtc crom 3+ giam twong tu nhu nhau, hdu nhu khong c6 tic dong cua
ndng d6 Cr¥. Gia tri cuc dai cia dong phong dién thudn phirc crom 3+ va dién thé
twong ng, x4c dinh tir hinh 6, phu thudc manh vao ndng do Cr** , hinh 7.
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Hinh 7. Bién thién thé vao dong thuan phikc ¥t tai cue dai theo néng do Pt

Nhu vay, trong khoang néng dd 0,05M dén 0,3M gia tri cyc dai cuia dong thuan
phtric crom 3+ tang theo néng dg, sau do giam dan & néng dd 0,5M va 0,8M. O n6ng do
khoang 0,3M dong cuc dai nhung dién thé phan cuc duong nhét, Néng do tac nhan tao
phtc ban dau 1a 0,8M nén ndng d6 crom 3+ phu hop nhit, trong ving khir thuan phtc
Cr¥* ¢c6 thé va dong pic 16n nhét, trong khoangr 0,2 dén 0,4M, tuong Gng voi ti 16 ndng
do [chét tao phuc / Cr3+] bé‘mg 4 -2. Luachon ti 1& néng do nay s& thuan loi ddi voi qua
trinh ma phuc Cr®* [5].
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3. KET LUAN

Trong qué tring nghién ciru dd x4c dinh duoc diéu kién dién hoa can thiét dé khao
sat qué trinh phong dién cua phirc crom 3+ véi axit aminoaxétic bang k¥ thuat phan cuc
vong da chu ky (CV). Trén nhanh catot ciia phan cuc CV da xac dinh dugc dong phong
dién thuan phirc crom 3+, ving dién thé phong dién canh tranh giita phirc crom va céac
hoat chét dién hoa c6 trong bé ma, trong d6 chu yéu 1a ion H". Gia tri cuc dai ciia dong
phéng dién thudn phirc crom 3+ phu thudc chu yéu vao ndng do ion Cr®* ban diu duwa
vao dung dich c6 chit tao phuc néng dé 0,8M. Trong vung dién thé 16n hon dién thé
g voi dong thuan phirc crom 3+ cuc dai, phong dién thuin phirc crom duoc wu tién
hon va phu thudc vao dién thé ciing nhu ndng d6. Tuy nhién trong ving dién thé am
hon dién thé pic Epic hiéu suét dong giam do phong dién canh tranh cia cac hoat chét co
trong bé ma, chu yéu 1a H*, vi thé hiu nhu khong phu thudc ndng do ion Cr** ban dau
dua vao dung dich.
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