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TOM TAT

Nghién ciru nhitng nét dat trung ciia qud trinh anot héa hop kim a-dong thau trong
moi truong kiém. Toc dé cua qua trinh oxi héa trén dién cuc a-dong thau cao hon so véi
trén dién cuc dong la do sw tang manh cua hoat do. Trong truong hop ton tai lop oxit
mong trén bé mat dién cuc, thé kich hoat cuc b cua dién cuc dong thau trong moi truong
Kiem c6 chira ion clorua dm hon so voi truong hop ton tai lop oxit day. Nguyén nhan la do
sw giam pH cia dung dich trong cdc khe 1am cho san pham hoa tan kém ZnO%" tir hop kim
dong thau chuyén thanh dang oxit khé tan ZnO, oxit ndy ngdan can ion clorua tiép cdn dén
dién cuc.

Tir khéa: dong, hop kim ddng thau, kich hoat cuc bd, phuong phap dién cuc dia
quay c6 vong, phuong phap thé - dong, phuong phap theé - thoi.

ABSTRACT
The internal activation process of copper and a-brass in alkaline solutions

The typical features of anodic oxidation of o -brass in alkaline solution is studied.
The speed of anodic process of brass is higher than that of copper because of its higher
activity. In case there are thin oxide layers on the electrode, the potential of the internal
activation of o -brass in alkaline solution containing chlorines - ions is more negative than
in the case of thick layers. The reason is the decrease in the pH of pore solution, which
makes ZnOﬁ’, a soluble oxidation product of zinc and brass, change into slightly soluble
oxide ZnO. This oxide prevents chlorines - ions from approaching electrodes.

Keywords: copper, a-brass, localized activation, cyclic voltamperometry, rotating
ring-disk electrode, chronopotentiometry.

1.  Piatvandé

Anot hoa hop kim a-dong thau bat dau boi qua trinh hoa tan chon loc kém [8].
Trén bé mat cua dong thau sau do6 con lai nhitng nguyén tir dong, cho nén co thé du
doan qua trinh anot hoa o-dong thau s& twrong tw nhu trudng hop cia ddng. Tuy nhién,
do sy ting mét d6 16 trong trén I6p bé mit ciia dong thau sau khi cac nguyén tir kém bi
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hoa tan, cau tric tinh thé cua 16p ndy bi thay doi, nhitng nguyén tir ddng nam trén 16p
bé mat do ¢o ning luong vuot trdi, dan dén sy tang hoat d6 cua chting. Ngoai ra, trén
bé mit dién cuc ton tai 16p két tiia bao gdm céc oxit va hidroxit dong, pH ciia 16p dung
dich gan dién cuc trong qué trinh oxi hda bj thay doi 1am cho kém bi oxi hoa trong méi
truong nghién ciru c6 thé tao ra san pham tan ciing nhu cac oxit it tan. T4t ca nhing
diéu nay c6 thé dan dén su thay doi thanh phén pha ciia cac san pham oxi héa dién cuc
ciing nhu dong hoc cua qua trinh anot hoa dong thau. Ttr nhitng twong quan trén, viéc
nghlen ctru qua trinh hoa tan anot h0’p kim o -ddng thau cho phép chung ta hiéu r6 hon
vé co ché cia qua trinh anot hda dbi véi cac dung dich ran va c6 thé dua ra cac phuong
phap dé bao vé hop kim khoi sy an mon. Mdi truong thich hop cho nhimg nghién ciru
nay 1a méi truong kiém, vi khi d6 sy anot hda dong va dong thau s& kém theo qué trinh
thu dong dién cuc, cling nhu sy c6 mat cua ion chét hoat hoa, vi du nhu ion clorua s&
dan dén qua trinh kich hoat cuc b [10], [11] va su xudt hién cac vét cham kim (pitting)
trén bé mat dién cuc. [11]
2. Dbi twong va phuong phap nghién ciru

Trong nghién ciru ndy st dung dién cuc dong kim loai voi do tinh khiét 99,9% va
hop kim dong thau a-Cu20Zn (chtra 20% nguyén tir kém vé khdi luong). Hé sb ti 18
gitra dong dién trén vong va dong dién trén dia khi str dung dién cuc dia quay c6 vong
1a 0,57. Thé kich hoat cuc bd dugc xac dinh bang phuong phap thé - dong va do thé
theo thoi gian (chronopotentiometry). Theo phuong phap thir nhat, thé kich hoat cuc bo
dugc hiéu 1a gia tri thé ma khi d6 dong dién bat dau tang dot ngdt trén duong cong
phan cuc. Theo phuong phép tht hai, gitr ¢6 dinh dong dién trén dién cuc va theo doi
su thay ddi cua thé dién cuc vao thoi gian. Khi c6 su kich hoat cuc bg, thé dién cuc s&
dich chuyén dot ngdt theo chiéu am.
3. Két qua thi nghiém va thao luan

Anot hoa dong va bac trong méi trudng kiém dugc bit dau boi sy hap phu ion
OH "~ tao thanh phirc chit bé mat co6 dang Me(OH),g [6], [9]. Khi dung dich c6 chira
ion clorua, dong dién anot ting trén dién cuc bac [6] ciing nhu trén dién cuc dong [9].
Trén d6 thi tuan hoan thé - dong cua kim loai dong trong dung dich NaOH 0,1 M +
NaCl x M quan sét thdy sy di chuyén pic anot A; vé chiéu 4m (hinh 1). Trong viing thé
oxi hoa tich cuc, dong anot hoa khi c6 mit ion clorua ting. O pic anot thir hai ciing
quan sat thiy hién tuong twong tu. Cac san pham kém tan trong qua trinh anot hoa dién
cuc dugc xac dinh trén duong phan cuc catot. Két qua cho théy khi néng d0 ion clorua
tang, dong catot ciing ting nhung vi tri clia céc pic catot khong thay d6i. Diéu nay
chimg t6 rang khi c6 mit ion clorua, cac san pham oxit va hidroxit it tan twong tw nhu
trong trudng hgp khong cé ion clorua.
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-6

Hinh 1. D6 thi tuan hoan thé - dong (0,10 V/min) trén dién cuc ¢ dinh dong kim
logi trong dung dich NaOH 0,1 M + NaCl x M, trong do x = 0,00 (1); x = 0,01 (2); x =
0,10 (3); x=10,50 (4)

Ngoai céc oxit it tan, khi oxi hoa dong trong dung dich kiém c6 pH = 13 xuét hién
c4c san pham tan tot (Hinh 2, duong 3-4). Nhiing san pham tan ndy c6 thé dugc tao
thanh tir qué trinh hoa tan dién hoa kim loai ddng, cling nhu tir sy hda tan hoa hoc cac
oxit dong. Vi thé, khi tinh toan luong dién ciia qua trinh oxi hda dia dong, gia tri dong
dién do duogc trén vong than chi can trir di dong dién hoa tan hda hoc cua cac oxit dong.
Céc gia tri nay duogc trinh bay ¢ Bang 1. Trong dung dich NaOH 0,1 M, luong dién ctua
qua trinh hoa tan dién héa dong trén tong dién lugng anot hoa dia dbng l1a 17%. Khi
cho ion clorua vao méi trudng nghién ciru (0,1 M) dong dién anot hoa ddng trong ving
pIC A; tang. Pién lugng cia qua trinh tao oxit CuZO va san pham hoa tan ciing tang,
phan trim san pham hoa tan ting dang ké (gap 1,5 1an). Diéu nay dwa dén két luan rang
ion clorua ¢4 xam nhap vao trong viing cau phdi tri ctia cac phirc hap phu tao ra phirc

chat hdn hop c6 dang [Cu(OH)CI] ™ 4, phtrc chét ndy bi hidrat hoa tot hon va sau d6
tan vao trong thé tich dung dich.

Dong dién anot hoa dong trong dung dich kiém va trong dung dich kiém c6 chira
ion clorua ting dan khi ting gia tri thé dién cuc & pic A (tir — 0,22V dén —-0,04V),
nhung sau d6 dong dién giam khi dat dén trang thai thu dong dién cuc (Hinh 1). Theo
tai liéu [7], c6 thé giai thich sy thu dong nay 1a do tuwong tac gitra nguyén tir oxi cua
nhém hidroxil véi nguyén tir dong ting manh, didu ndy lam cho mat d¢ electron di
Chuyén sang phia nguyén tu déng. Tt phtic chét Cu(OH) 445, [CU(OH)CI] ™ 445 tao ra mot
dang phtrc chat méi kém tan hon Cu(O-H),,, [Cu(O—H)CI]., ching phong toa
cac vi tri tich cuc trén dién cyc, va do vay lam cho dién cuc dong trd nén thu dong.

ads ?
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Hinh 2. Puong phdn cuc anot (0,12 V/min) trén dién cuc dia dong (1,2), dong
dién twong vng ciia qud trinh hoa tan dién héa dong (3,4), va hda tan hda hoc cdc oxit
dige tao thanh trén bé mat dién cuwc (5) trong dung dich duéi khi NaOH 0,1 M (2,4,5)
va dung dich NaOH 0,1 M + NaCl 0,1 M (1,3) (theo phwong phap dién cuc dia quay co
vong, vdn toc quay 15 vonglgiay).

Béng 1. Pién lwrong (mC/cm?) trong ving thé ciia pic A, (0,22 dén —0,04 V), ciia
qué trinh oxi héa tong céng dién cwc dong Otng: qua trinh khut san phdm hba tan hoa
hoc cdc oxit va hidroxit QOnsa nee VA Khir san phcfm hoa tan dién hoa Qg nsa trong dung
dich dudi khi NaOH 0,1 M + NaCl x M (theo phirong phdp dién cue dia quay cé vong,
vdn toc quay 15 vongls, Evong =—0,78 V).

X, M Qténg Qhéa hegc Qdién héa

0 2,46 0,36 0,43
0,1 3,07 043 0,78

o) vung thu ’dcf)ng cﬁa’ pic Ay, d6ng va hgp kim déng thau déu b1 oxi hoa tao ra
oxit Cu,O cho deén khi xuat hi¢n pic Ay, ldc nay Cu,O bi oxi hoa dén CuO, hodc co
thé dién ra sy oxi héa truc tiép dong tao ra Cu,0, va cac san pham tan [1]. Nhan thy
réng, 19n clorual & vung pic A, cting lam tang van tdc anot hoa do tao thanh nhiing phirc
Chét hon hop dé tan va sy tang dan tinh tan cta cac hidroxit va oxit ciia Cu(II) trong 16p
ket tua.
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Anh huéng dang ké dén dong hoc cia qua trinh anot héa dong dién ra khi ting
nong d6 ion clorua va tang dan gid tri thé dién cuc trong dung dich c6 pH xac dinh. Liic
nay nhém hidroxil bi day hoan toan ra khoi khdi cau phdi tri ctia phirc chat hip phu va
Xay ra su kich hoat dién cuc. Trong dung dich NaOH 0,01 M, chta NaCl 0,1 M, su
kich hoat trén dién cuc dong dat dugc khi thé c6 gia tri 0,94 V (Hinh 3). Nét dic trung
cta cac d6 thi tuan hoan 1a khi dao chiéu quét thé sang ving catot, nhung dong anot
khéng giam ma con tang manh. Piéu ndy chimg to trang thai oxi héa tich cuc duge bao
toan va phaét trién theo thoi gian, ngay ca khi thé dién cuc da chuyén sang chiéu am.
Chi khi dat dén gia tri thé 0,20 V, dong anot chuyén thanh catot va trén do thi xuat hién
pic catot.
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Hinh 3. 6 thi tudn hoan thé - dong (0,2 V/min) trén dién cwc cé dinh dong
trong dung dich NaOH 0,0IM + NaCl 0,1M
Ngoai ra, trén nhanh catot ciia do thi tudn hoan quan sét thy pic K; va K,, twong
g v&i qua trinh khir CuO thanh Cu,O, va Cu,O thanh Cu. Xuét hién pic K5 gan
V6i su tao thanh mubi dong CuCl & mién anot. Sy ¢6 mat ciia mudi nay trong san pham
anot hoa dién cyc d4 dugc chimg minh bai nhidu phuong phap phd khac nhau. [2], [4]
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Két qua phan tich nhiét dong hoc cho thiy sy xuit hién dong thoi ciia mudi CuCl
véi Cu,0 & pH = 12 la khong thé, bai vi tich sb tan cia Cu,O nho hon CuCl dén 10°
lan. Trong qua trinh kich hoat cuc bo dong, trén bé mat dién cuc ton tai oxit Cu,O va
mudi CuCl cing nam can bang véi dung dich chira CuCl,. Can bang pha giita oxit
Cu,0 va mubi CuCl c6 thé biéu dién theo phwong trinh sau:

% Cu,0+Cl +%H,0 € CuCl+OH" (3.1)

Phan tmg trén c6 hang sb can bang twong tng 1a Kp

lgK, = —pOH —Iga_ =pH -Iga_ -14, 3.2)

cr
Mt khéc, bién thién nang lugng hoa hoc cua phan tmg (3.1) lién hé vaéi héng )
can bang nhu sau:

AGp, =-2,3RTIgK,

1 1
NG5, + s~ (R, + S

Céc gia tri hoa thé tiéu chuan nay duoc 14y tir s6 tay hoa hoc [5], két qua tinh toan
thu dugc K, =3, 24.107°. Thay gi4 tri Kp vira tim dugc vao phuong trinh (3.2) s&
thu dugc su phu thude ciia pH cling ton tai dong thoi Cu,O va CuCl vao hoat do cua
ion clorua:

pH=55+ Iga_. (3.3)

Nhu vay, Cu,0 va CuCl chi co thé cling ton tai dong thoi tai mot gia tri pH xac
dinh phu thudc vao nong do cua ion clorua. Tuy nhién, Sy ton tai dong thoi cua Cu,0O
va CuCl con dugc xéac dinh boi can bang gitta Cu,0 va CuCl,:

% Cu,0+2Cl~ +%H,0 € CuCl, +OH"™
Can bang ctia qua trinh nay la:

K = Aon- 'acUCIg
P 2 ’

a.-

lgK, =pH-14-2lga__+Iga (3.4)

cr cucl;
Dua trén tich sb tan ctia Cu,O va héng s6 bén cua phuc chét CuCl;, taco thé tinh

dugc hang s6 can bang K'P =1,5.10""°. Thay né vao phuong trinh (3.4) ta dugc:
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pH=4,2+2lga__-Iga

CucCl;

Téng hop hai phuong trinh (3.3) va (3.4) ta thu duoc phuong trinh biéu dién méi
lién quan gitra hoat d6 ion clorua véi pH ton tai dong thoi cua Cu,O va CuCl:

pH=4,85+15Iga__-0,5lga (3.5)

CuCl;,

Trong dung dich nghién ctru, nong do caa ion cloruala 0,1 M (a__ =0,778 M).

ClI~
Néng d6 clia san pham hoa tan dong & dang phiac CuCl, trong cac khe luc dau co gia
tri nho, theo thoi gian phan cuc anot, ndng do nay tang dan. Gia sir rang nd c6 gia tri
1.10°° M. Thé cac gia tri nong do nay vao phuong trinh (3.5) ta dwgc gi tri pH = 6,2.
Piéu nay c6 nghia chi khi pH cua dung dich trong céc khe bang 6,2, lic d6 Cu,O va
CuCl méi c6 thé ton tai dong thoi. Viéc tim thiy trong két tua trén dién cuc cung lic
hai san pham nay cho phép két luan rang pH cuaa dung dich trong céc khe ¢ gi tri nho
hon nhiéu so véi pH trong thé tich dung dich. That vay, khi phan cuc anot, cing Vvéi
Viéc tao ra cac san pham oxit va hidroxit con dién ra sy axit hoa I¢p dung dich gan dién
cuc. Sy giam pH caa dung dich trong cac khe cua 16p két tia d4 tao diéu kién thuan loi
cho qua trinh kich hoat dong nam duéi 16p két tua nay.

Trén co so cac dir liéu thu dugce va phan tich tai liéu, co thé dua ra quy trinh anot
héa dong trong mdi trudong Kiém chua ion clorua nhu sau: trude tién ion OH™ va Cl~
hap phu trén bé mat dién cuc va dong thoi xay ra qué trinh tach electron:

Cu+ OH +CI” — [Cu(OH)CI],, +e

Phuc chat hdn hop vira dugc tao thanh wa nudc hon nén tan tdt hon so véi phuc
Cu(OH), tao thanh trong dung dich kiém. Cho nén sy xuat hién cta ion clorua 1am

cho sy anot hoa dong dién ra d& dang hon.
[Cu(OH)CI],, +aq — [Cu(OH)CI], .aq
Khoéng ngoai trir kha ning & giai doan nay da tao thanh pha oxit dong Cu,O do

ads

su tach nudc ciia nhimg phirc chat hap phu nay:
2[Cu(OH)CI],4s > Cu,0+H,0+2CI"

ads

Khi ting thé anot thi tuong tac giita nguyén tir dong véi nguyén tir oxi trong
nhém OH ~ ciing nhu v6i ion clorua ting. Tuy nhién, twong tac gitra nguyén tr dong va
nguyén tir oxi trong nhom OH ~ dong vai trd trong tdm, cho nén theo [7], s& dan dén su
Xuat hién cua phuec it tan hon:

[Cu(OH)CI],, — [Cu(O - H)CI],,

Nhimg phirc chat nay dong kin cac vi tri tich cyc trén bé mat dién cuc va gay nén
hién tuong thu dong. Neéu tiép tuc tang thé dién cyc theo chiéu duong thi ¢ vung thé
clia pic A, dién ra sy oxi hoa Cu va Cu(l) thanh Cu(ll) va c6 thé xuat hién phic hap

ads
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phu dang [Cu(OH),Cl],,, phic ndy s& chuyén thanh dang it tan hon

ads !
[Cu(O - H),CI],,, lam thu dong hoa dién cyc. Tang nong do ion clorua dén mot gia tri
nhét dinh s& dan dén su thay thé hoan toan ion OH ™~ khoi qua cau phéi tri ciia phirc tao
thanh phic tan tdt CuCl;, nén lam pha v& 16p thy dong. Béi vi bé mat dién cuc duge
bao pha boi 16p oxit x5p nén sy pha v& nay khdng dién ra trén toan bo dién cuc va né
C0 tinh cuc bd.
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Hinh 4. Puong phdn cuc anot (0,12 V/min) trén dién cwc dia dong thau
a-Cu20Zn (1), dong dién oxi héa dong riéng phan tir hop kim dong thau (2), dong
dién hoa tan dién héa dong (3) va hoa tan hba hoc cdc oxit dwoc tao thanh trén bé mat
dién cuc (5) trong dung dich duéi khi NaOH 0,IM (theo phwong phdp dién cuc dia
quay ¢ vong, Vdn toc quay 15 vonglgiay)

Qua trinh oxi héa hop kim a- dong thau & trang thai 6n dinh duoc xac dinh boi
giai doan anot hoa déng, boi vi giai doan nay dién ra cham hon so voi su oxi hoa kém.
Cho nén dudng phan cyc anot ciia hgp kim ndy va kim loai dong s& c6 chung mot dang
(Hinh 4). Diém khac biét & dién cuc dong thau a-Cu20Zn |2 pic anot léch vé chiéu thé
am hon so véi trén dién cuc ddng va dong dién anot ting cao. RO rang dong anot trén
dién cuc déng thau 1a téng cua dong dién oxi hoa déng va k&m. Sy oxi hoa hop kim
dong thau xay ra & trang thai on dinh, cho nén né phai can bang (hodc can bang gia), ¢6
nghia 1a ddng va kém s& oxi hoa ti 18 v6i thanh phan hoa hoc cua ching. Khi d6, tinh
toan dién lugng ctia qua trinh oxi héa hop kim a-dong thau trong ving thé ciia pic A,
(0,26 dén —0,02 V) béng 426 mC/cm?. Trong do6 c6 1,41 mC/cm? ung voi sy oxi hoa
kém. Luong dién ctia qua trinh tao ra san pham tan khi oxi hoa dong tir hop kim a-dong
thau trong dung dich NaOH 0,1M dugc xac dinh bang phuwong phéap dién cuc dia quay
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6 vong trong ving thé cia pic A, 1a 1,29 mC/cm?. Néu trir di luong dién do su hoa tan
hoa hoc cac oxit, dién lugng cta qué trinh oxi hoa dong tao ra san pham tan 1a 0,93
mC/cm?, chiém 33% tong dién lugng ctia qua trinh oxi héa riéng phan dong. Van toc
oxi hoa riéng phan cia dong tir hop kim a-Cu20Zn ting 16% so voi van téc oxi hoa
ddng kim loai. Nguyén nhan caa hién twong nay Ia do hoat d6 cta cac nguyén tir dong
trén bé mt cua hop kim tang 1én sau qud trinh hoa tan chon loc kém.
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Hinh 5. 6 thi tuan hoan thé - dong (0,2V/min) trén dién cuwc c6 dinh dong thau
0-Cu20Zn trong dung dich NaOH 0,01M + NaCl 0,1M
Tuong tu nhu trong truong hop cua kim loai ddng, dién cuc dong thau ciing dién
ra su kich hoat cuc bo ma két qua cua no 1a hinh thanh céac vét cham kim (pitting) trén
bé mat dién cuc ung voi néng do ion clorua trong dung dich nghién ctru va gié tri dién
thé anot nhat dinh (Hinh 5). Khi d6 pic catot K3 ting va nam trong khoang thé tir
—0,40 V dén 0,20 V. Xuét hién pic catot méi K’ & ving thé twong ddi am (- 0,86 V).
Bai vi Vi tri cua pic K; va K, khong thay d6i nén su ton tai ciia pic catot méi nay la do
trong san pham oxi hoa hgp kim o-dong thau c6 chira san pham it tan khac, san pham
nay chi co thé duoc tao thanh tr sy oxi hoa kém. Theo tai liéu [3], kém bi oxi hoa phai
tao ra san pham tan tot trong moi truong pH = 12. Tuy nhién, qué trinh oxi hda kém tao
ra san pham tan chi dién ra & giai doan dau, khi ma dung dich c6 thé tu do di chuyén
dén bé mat dién cuc. Theo thoi gian phan cuc anot, dién cuc bi bao phu bdi 16p oxit
Cu,O va CuO, Iép oxit nay can trd chuyén dong cia dung dich dén dién cuc. Do sy
axit hda dung dich sau qua trinh oxi hoa dién cuc, pH ctia 16p dung dich trong céac 16
x6p trén bé mit dién cuc giam manh dén gia tri ctia pH tao thanh ZnO . Theo gian do
Pourbai, pH tao thanh ZnO tir 6 — 9. Nhu vay, sy khac biét ciia qua trinh anot hoa
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dong thau so voi kim loai déng 1a sy xuét hién trong thanh phan sin pham oxi hoa
khong chi 1a cac oxit dong va mubi CuCl, ma ca sy c6 mat cia oxit k&m.

Khi so sanh gi4 tri thé kich hoat cuc bé trén dién cuc dong kim loai va dong thau
thu duoc nhimng két qua khac nhau theo cac phuong phép khac nhau. Pbi voi hop kim
ddng thau a-Cu20Zn, gié tri thé kich hoat cuc bd do duoc trén gian d6 phan cuc anot
dwong hon so véi trén kim loai dong khi nong d6 ion clorua trong dung dich nhé hon
0,1M (Bang 2). Nhung khi n6ng d6 ion clorua 16n hon 0,1 M thi thé kich hoat cuc bo
trén dong thau lai c6 gia tri 4&m hon. Xac dinh thé kich hoat cuc bd bang phuong phap
quét thé theo thoi gian (chronopotentionmeter), thi cac gia tri nay trén hop kim dong
thau ludn c6 gié tri 4&m hon so v&i trén ddng kim loai. Nhu vdy, anh huong cua kém dén
su anot hoa hop kim dong thau co tinh chit hai mat. Trudc hét qua trinh hoa tan chon
loc kém lam tang n6ng ds 16 tréng trén bé mat dién cuc dan dén hoat do cua 16p déng
con lai trén bé mat dién cuc ting, nén qua trinh kich hoat cuc bo dién ra d& dang hon.
Mat khac, do sy axit hoa dung dich trong cac 16 xép cua l6p oxit trén bé mat dién cuec,
san pham oxi hoa kém chuyén tir dang dé tan sang it tan, can trd sy tiép can cia ion
clorua dén dién cuc va do vay lam tang thé kich hoat cuc bd khi néng d0 ion clorua
khéng qué cao (<0,1M). Can tré ndy s& bién mat néu sir dung phuong phap xac dinh
thé nhanh hon, vi du nhu phwong phéap quét thé theo thoi gian.

Bdng 2. Thé kich hoat cuc bé (V) cua dién cuc dc”;ng va déng thau a-Cu20Zn
trong dung dich NaOH 0,01 M + NaCl x M theo phicong phdp thé - dong va phuwong
phap thé - thoi (i=0,5 A/m?)

Cu o-Cu20Zn

Thé-dong Thé-thoi Thé-dong Thé-thoi

0,05 096+0,02 | 0,963 +0,014 0,98 + 0,02 0,949 + 0,026

0,10 092+0,02 | 0,948+0,018 0,96 + 0,02 0,878 +£0,013

0,25 090+0,02 | 0,875+0,020 0,88 + 0,02 0,800 + 0,050

0,50 084+0,02 | 0,854 +0,013 0,74 £ 0,02 0,740 £ 0,040

1,00 0,76 £0,02 | 0,785+0,035 0,44 + 0,02 0,375 £ 0,040

4.  Kétluan

Téc d6 anot hoa ddng trong dung dich kiém co chira ion clorua ting 1a do tao
thanh phirc chat hip phu clorua-hidroxil, phtrc nay tan tt hon so vdi phtrc thuan chét
hidroxil. Qua trinh kich hoat cuc bo chi dién ra sau khi dat dén trang thai thu dong, khi
tiép tuc ting thé dién cuc, tuong tac giita nguyén tir oxi trong nhém hidroxil véi
nguyén tir dong ting 1am tao thanh phuc kém tan hon. Céu trac thu dong hap phu nay
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s& bi pha huy va dién ra su kich hoat dién cuc khi dat dén gia tri thé va néng dd nhét
dinh cua ion clorua. Tinh chat kich hoat cuc by dugc dic trung boi qua trinh oxi hda
trong cac 15 xop cta 16p mang oxit. Dung dich trong céc 16 X0p nay co pH giam hon 50
v6i trong thé tich dung dich 1a do qua trinh thiy phan san pham oxi hoa dong, 1am xuét
hién hop chat CuCl.

Khi anot hoa hop kim o-ddng thau, van tdc oxi hoa dong tang 1&n do sy ting hoat
d6 cua dong trén bé mat dién cuc. Pidu ndy 1am cho qua trinh tao 16p oxit trén bé mit
dién cuc dién ra nhanh chong va trang thai ctia hop kim ciing hoan toan tring khép véi
trang thai ctia kim loai déng. Sy giam pH cta dung dich trong cac 16 xdp 1am cho kém
bi oxi hoa tao ra san phiam kém tan ZnO, gop phan can tré sy trao d6i khuéch tan cua
dung dich trong 16 x6p voi dung dich bén ngoai. Truong hop ton tai 16p oxit day trén
bé mat dién cuc, qua trinh khuéch tan ion OH™ tir thé tich dung dich dén dién cuc
chiém uu thé hon so véi qua trinh axit hoéa nho thiy phan, va do vay thé kich hoat cuc
bo trén ddng thau ting. Trong trudng hop 16p oxit mong, thé kich hoat cuc bo giam.
Nguyén nhan 12 do hoat d6 cta cac nguy@n tir dong trén 16p bé mat dién cuc dong thau
tang.
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