KHUECH TAN
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Khuéch tan 1a suw dich chuyén ciia nhitng phan ti
(nguyén tir, ion, phan ti,...) trong moi truwong ran,
long, Khi.

Trong chwong nay chdng ta chi xét moi trwong ran.
Khuéch tan trong tinh thé 14 do sw di chuyén ciia cac
defect. Néu cau tric hoan hae thi s& khong co suw
khuéch tan.
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C6 nhiéu loai khuéch tan:

- Khuéch tan ngau nhién (Random diffusion)
- Tu khuéch tan (Self diffusion)

- Khuéch tan sai héng (Defect diffusion)

- Khuéch tan vét (Tracer diffusion)

- Khuéch tan hoa hoc (Chemical diffusion)

- Khuéch tan ludmg cwe (Ambipolar diffusion)
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Khuéch tdn ngiu nhién la do ning lwong nhiét
khong can chénh l1éch nong do va lwe tac dong.

Tw khuéch tan la khuéch tan ngiu nhién cia 1
thanh phan (vd ion oxit).

Khuéch tan defect lién quan dén khuéch tan ngau
nhién cua 1 defect.

Nhirng khuéch tan con lai 14 khuéch tan véi su dich
chuyén theo 1 hwéng nao dé, do su chénh léch nong

do6 hoac do lyec.
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Thong lwong khuéch tan J 1a s6 nguyén tir (lwong chat) M
khuéch tan qua 1 don vi dién tich A trong mét don vi thoi

gian.

jo 1w ¢
O
At ';E. lm:nc-r:iir;a::tivt:nn

@

Pon vi: ngtu/m2.s hodc kg/m2.s Unitarea A
through
which
atoms

move.
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Khuéch tan nhiét

Fourier da tim ra cong thirc thong lwong nhiét trong

MOl trwong ti 1€ véi gradient nhiét.

T Jo- thong lugng nhiét [J/(cm?s)]
g dT i hé sé ddn nhiét [3/(cm.s.K)]

Dau “-” trong c6ng thirc thé hién nhiét truyén tir nhiét

d cao vé nhiét do thap.
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Pinh luat khuéch tan thir nhat cia Fick

Khuéch tan dirng: qua trinh khuéch tdn ma thong luong
khuéch tan khéng thay doi theo thoi gian

Phuong trinh doi véi su khuéch tan ctia nhitng phan tir tir nong
d6 cao vé nong do thap tuong tu véi sy khuéch tan nhiét

— A
dC 000i00@00e

J - T D — 000|000{®00
000008000~
dx 000/000/000

000,000,000
2 .
atoms m- \dC ( atoms 1
J - =-D X
m-s s | dx m m

J: thOng lwong hat

D: hé s6 khuéch tan

A-atom

8-atom

distance

Dau “-” trong cong thirc thé hién phan tir vat chat di tir nong
d¢ cao vé nong do thap.
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Heé s6 khuéch tan D phu thudc vao

» Co ché khuéch tan

> Nhiét @9 khuéch tan

> Loai céu tric (BCC > FCC)
> Su hoan hao ciia tinh thé

> Nong df ciia phan tir khuéch tan
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AC

Ax

7o b A, D =D, EKP[_Qd RT]

D, hcfng s6 khuéch tan khong phu thudc nhiét do (m?[s)
Qy- nang luong kich hoat khuéch tan (J/mol or eV/atom)
R: hang s6 khi I twong (8.31 J/mol-K)

T: nhiét do tuyét doi (K)

Sw chénh léch nong dp (gradient nong dp) [Kg/m*]
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Table 5.2 A Tabulation of Diffusion Data

Calculated Values

Diffusing Host Activation Energy (4

Species Metal Dy(m*ls) kJ/mol eV/atom T(°C) D(m*ls)
Fe a-Fe 28 x 107* 251 2.60 500 3.0 x 1077
(BCC) 900 1.8x 107"
Fe y-Fe 50 %1072 284 2.94 900 1.1 x 1077
(FCC) 1100 78 x 1071
C a-Fe 6.2 x 1077 80 0.83 500 24 x 10712
900 1.7 x 10710
C y-Fe 23 %1073 148 1.53 900 59 x 10712
1100 53 x 1071
Cu Cu 78 x 1073 211 2.19 500 42 x 10719
Zn Cu 24 x 107 189 1.96 500 40 x 10718
Al Al 23 x107* 144 1.49 500 42 x 107
Cu Al 6.5 % 107 136 141 500 41 x 107"
Mg Al 12 x 107¢ 131 1.35 500 1.9x 107"
Cu Ni 2.7 % 1077 256 2.65 500 13 x 1072

Source: E. A. Brandes and G. B. Brook (Editors), Smithells Metals Reference Book, Tth edition, Butterworth-

Heinemann, Oxford, 1992.
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Pinh luit | Fick chi 4p dung do6i véi nhitng hat trung
hoa khong tich dién va khong phu thudc vao hat khuéch
tan.

Ap dung d6i véi sw hoa tan cia nhirng sai héng trung

hoa trong vat ran

ac Puwoc xem nhuw |4 lwe Khuéch tan
dx (driving force)

Gradient nong do cang lén thi thong lweng cang 16n
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Vi du: Tinh khéi lwong hydro di qua 1 dién tich 0,2m?
paladium day 5mm trong thoi gian 1 gio ¢ 500°C. Gia
stk hé so khuéch tan 1a 1.10-8m2/s, nong dé hydro ¢ phia
ap sudt cao va thdp 1a 2,4 kg/m? va 0,6 kg/m3. Khuéch
tan trong diéu kién dirng.

Ac

M = JAt = ~ DAt —
AX

) WO 06— 2.4 |
=7 (10 %10 *)(020 )(@3600) | =
5 %10

= 2.6 x 103 kg
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Vi du: Mét tam sit 6 nhiét dp 700°C ddt trong moi truwong
giau cachon ¢ mét mdt, va thiéu cacbon ¢ mdt con lai.
Tinh thong lwong khuéch tan ciia cachon xuyén qua tim
sdt trong diéu kién dirng. Biét néng dp cacbon ¢ vi tri
5mm va 10mm twong wng la 1,2kg/m?3 va 0,8kg/m3. Gid sir

hé s6 khuéch tan 1a 3.101'm?/s ¢ nhiét dp nay.

= 2,4.10°kg/m?s
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Vi du: Mt tam thép day 1,5mm trong moi trwong khi
Nito' ¢ nhigt dé 1200°C va né dién ra qué trinh khuéch
tan dirng. H¢ s6 khuéch tan ciia nito trong thép ¢ nhiét
dé nay 1a 6.101'm?/s, thong lweng khuéch tan 1a 1,2.10°7
kg/m2.s. Nong d¢ ciia nito trong thép & phia ap sudt cao
la 4 kg/m3. Héi khi nito khuéch tan mét doan bao nhiéu
tir VUNQ 4p sudt cao dén ving c6 nong dé 2 kg/m3 .

J = DC _° X = X +D{CACB}
J

X - X B A

a2 ]

x =0+ (6%10 ") — | = 1mm
’ L1.2><107J
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Gradient thé
Xeét su dich chuyén cua hat 1 ngang qua 1 mat phfmg duo1
tac dung cua luc F.
Mat do thong luong hat qua 1 mat dugce tinh bang tich cta
ndng dd cia hat C; va van toc dich chuyén trung binh V; clia
hat (van toc troi drift velocity).
_ jii [$6 hat/(cm?s)]

ji ~ C iV i I 3
Ci: [s0 hat/cm?]
Van toc troi v; : [em/s]
v. — B F B.: hé sé ti I¢ lién quan dén dg linh

| dong co
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F =~ —X  P:diénthé

Dau “-” trong c6ng thirc thé hién su khuéch tan tur thé cao

vé thé thap.

A _ dPi +_ Gradient:

i T Vv, ¢B, 2 S| — dP/dx
X c —_
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P = n. Dien thé bang the hda hoc ciia hat

du .
ji - ¢V, - _CiBi L
dx
— 0 + q :C_i
w.~u. KT Ina B
C.% nong do & trang thai chuan
dP . _ dp. _ dlna = _ dinc . _ KT dc .
— - — "~ kT — KT -
dx dx dx dx c.dx
du. dc .
b > ji:‘ciBi—“':‘BikT —
dx dx

So sanh véi dinh luat I Fick D. ™~ B KT
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Khuéch tan va do linh dong _
D. .~ B KT

Su khuéch tan 1a su di chuyén cia hat tir ving nong do
cao vé nong do thap.

Hé s6 khuéch tan D & tich cua d6 linh dong co B; va
nang luong nhiét KT.

— su khuéch tan dugc dan truyén bang niang lwong nhiét

va d6 linh dong cho biét n6 dugc dan truyén dé dang

nhu thé nao.
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M4 hinh don gidn cho khuéch tan mot chiéu

Pé md ta tién trinh khuéch tan cua hat (nguyén tir) trong
chat ran, ta xem su khuéch tan 1a tong ctia 1 s6 luong 16n

hat tao nén 1 s6 lugng 16n nhitng budc nhay.

Ta biéu dién hé so khuéch tan theo so budc nhay trén 1
don vi thoi gian (tan s6 nhay) va khoang cach cho mdi

budc nhay.
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Xét md hinh don gian cho khuéch tan mot chiéu trong d6
cac hat nhay gitra cac mat song song cach nhau khoang

cach s (budc nhay).
So hat trén don vi dién tich ctia mat thir p 1a n,

Xét su nhay theo huodng X,

) . ) F’Iine 1 PTE 2
toc do nhay (tan s6 nhay) la
N / Gradient: /
I' (gamma) tir 1 mat vao 1 $ 7 | _soox_| i
C [ni=cls M=cds

trong hai mit lién ké hai

bén. - s T
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S6 hat nhay tir mat ther p vao 1 mat lién ké trén 1 don vi

dién tich %2n,I"

Thong lugng hat bang do bién thién théng luong tir mit 1

vao 2 va thong luvong mat 2 vao 1:

1 = 1 —
o, 5, n)r
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S6 hat trén don vi dién tich ciia mat tha p bang tich nong

do ¢, va bude nhay s.

- dc
. A A dc C C —
Gradient nong do dc/dx -2+ ¢, C S
dx S dx
B B B dc
—> ] %(cl_ c,)sI' — _ﬁ(cz S c)sT ~ _5321“—
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Truong hop khuéch tan 1 chiéu jT T s T —

dx
, \ _ dc A
Khuéch tan 3 chiéu j~ _ D — %S ‘T
dx

Tan so I bang so lan nhay n trén don vi thoi gian t.

= n ) , N
t 6 6 t

6Dt . . 2 ..
ns — Tong quang duong di chuyén trong thoi gian t
S

Vi du: Khuéch tan néi ciia nguyén iz oxy trong kim logi Niobium Nb
o 800°C.

D =7.108 cm?s1.

Buée nhay s = 1,65 A (1,65.108 cm).
Tan so nhay I' =1,54.10° s,

Trong 1 giay nguyén tur di duoc 25 cm.
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Khuéch tan ngiu nhién
Ban kinh dich chuyén tong R, ciia nguyén tir khuéch tan tir diem
bat dau sau n 1an nhay bang tong tirng budc nhay rieng 1é s

o — Loy 000000
Rn:sl+sz+...+s :Zsj ) )/ ),-.9--“ 1% %
WVW\ ol j\ DO x\ )
,/=\/> . 3

Néu xac suat nhu nhau theo m01 thO’ng
va budc nhay bang nhau thi tdng d6 ~0

_>2

R® =R i

n

Su dich chuyen CO thé tién dén 0
binh phuong khi budc nhay rat |

trung binh lén

2:n_>2: 2 —= -
R, ZS,- s T 6Dt = Rn:\/Rn:\/n/szw/GDrt

iT1

. P ~ . Can binh phuong trung binh cua su dich chuyén
Dy hé 56 khuéch tan ngau nhien (random) g (the root mean square displacement)
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P§ dai khuéch tan trung binh

x:\/ZD t

Vi du: sur khuéch tan cua oxy trong niobium: nguyén #r oxy
nhay 1,54.10° lan/gidy ¢ 800°C. Tinh toan dwoc nguyén
OXy nhdy véi tong khodng céch 915m trong 1 gio. Tinh
toan duwoc R, trung binh nhd, chi 0.022cm do d6 hau nhu
NQUyeén tur OXy chi nhay qua nhay lai.

uongThanCong.com
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Dinh luat thi hal Fick
Dinh luat | Fick lién quan dén gradient nong do khdng doi qua
mot mat

Tuy nhién trong nhiéu truong hop gradient néng do phu

thudc vi tri x va thay doi theo thoi gian.

Pinh luat thir hai Fick

f3>?2>3‘1

Concentration of diffusing species

CuuDuongThanCong.com https://fb.com/tailieudi lelﬁta nce
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Su thay d6i nong d6 trén 1 don vi thoi gian & bat ky vi tri

nao thi ti 1€ voi gradient thong luong & vi tri do.

Ap dung dinh luat Fick tai mdi diém doc theo x

o0, 05 0 o 8 .
at aX aX aX

)

D khong phu thudc nong do

o o O | 2
= -5~ D z— Phuongtrinh dinh luat 2 Fick
t X X
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Str dung mot s6 diéu kién bién

Khit=0,
Khit>0,

0<x<wthic=c,

X = o0, thi ¢ = C,,

C, — G X
= — =1 —erf —
(_.‘,; — (.{} 21‘»; D."

= constant

2V Dt

Ham sai so

x = 0 thi ¢ = ¢, (ndng d0 tai bé mit)
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Table 5.1 Tabulation of Error Function Values

F4 erf(z) 4 erf(z) z erf(z)
0 0 0.35 0.5633 1.3 0.9340
0.025 0.0282 (.60 0.6039 1.4 0.9523
0.05 0.0564 (.65 0.6420 1.5 0.9661
0.10 0.1125 0.70 0.6778 1.6 0.9763
0.15 0.1680 0.75 0.7112 1.7 0.9838
0.20 0.2227 (.80 0.7421 1.8 0.9891
0.25 0.2763 0.85 0.7707 1.9 0.9928
0.30 0.3286 0.90 0.7970 2.0 0.9953
0.35 0.3794 0.95 0.8209 2.2 0.9981
0.40 (.4284 1.0 (.8427 2.4 0.9993
0.45 0.4755 1.1 (.8802 2.6 0.9998
0.50 0.5205 1.2 0.9103 2.8 0.9999

CuuDuongThanCong.com
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Phuwong phap vét (Tracer Techniques)

Viéc str dung cac chat dong vi hoac tracer 14 phuong phap

pho bién dé nghién ciru khuéch tan

Phuong phap tracer cho phép do luong qué trinh tu khuéch
tan (su khuéch tan cua cac thanh phan tinh thé trong mot
tinh thé).

Hon nira, n6 cho phép do ludng su khuéch tan trong vat

liéu dong nhat.
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Xét sw khuéch tan vét tracer vao chat rin tir 1 nguon

xac dinh

Tién trinh:

- Panh bong bé mit

- Phu 1 16p mang mong hoidc tao 1 vét dong vi trén bé
mat

- U mau o nhiét do cao trong khoang thoi gian t.

- Phan tich pho cho thay d6 xuyén siu cta vét tracer

theo do sau X.
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Nong d6 khuéch tan cua vét tracer vudng goc mit dugc giai

bang dinh luat 2 Fick

2
C X

cx) = *——exp( "
2(n D t) 4D

)

C : nong dé vét tracer ¢ khodng cach x tinh #r bé mdt
C,: nong do ban dau ciia vét ¢ bé mat (x =0)t =0
t: thoi gian u khuéch tan

D,: hé 56 khuéch tan vét

ngThanCong.com https://fb.com/tailieudientucntt
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V& @6 thi biéu dién Inc theo x2, v&i do doc -1/4D¢t.

V& d6 thi biéu dién ¢ theo X.

Tai diém c(X) = c,/2 X = \/2.77 D .t

Khoang cach nay

twrong duong do dai

!
khuéch tan  trong § f
phuong trinh 2 ‘
X ~ +/2D 't
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Xét sw khuéch tan vét tracer vao chat ran tir 1
nguon khong xac dinh

Tién trinh:

- Panh bong bé mit

- Phu 1 16p mang mong hoidc tao 1 vét dong vi trén bé
mit theo 1 pha nhat dinh (ran, 1ong , khi) véi ndong do
vét 12 hang so

- U mau o nhiét do cao trong khoang thoi gian t.

- Phan tich pho cho thay d6 xuyén siu cta vét tracer

theo do sau X.
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Giai phuong trinh dinh luat 11 fick véi diéu kién bién thich

hop, su khuéch tan xuyén siu ctia hat dugc mo ta bai

phuong trinh
c(x) c. _ X
= =17 erf —
C. C, 2(D.t)

Véi erf 13 ham sai s6 erf(x) ~ Ie_tzdt
Jr

C: nong do ciia hat khuéch tan & dé sau x ¢ thoi diém t
C,: nong dg bé mat (hang so)
C,: nong d¢ ban dau trong vdt ran

D,: hé sO khuéch tan cua hat

ongThanCong.com https://fb.com/tailieudientucntt
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Do thi bicu dién sy khuéch tan xuyén sau trong truong hop

c,=0
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Co ché khuéch tan

C6 hai co ché quan trong Q Q O Q Q
Co ché nat khuyét' chu yéu OO @O

, | ) ()
la khuéch tan cua nguyén ti OQ

Vacancy

OO0O
Co ché xen ké: khi nguyén tur . O OQ Q
xen k& co kich thudc nho hon o O OO Q
nguyeén tir nén Q OO0

va ion chat nén
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Co ché interstitialcy

Khi sy mat trat tu rat 16n thi cO thé xay ra truong hop
nguyén tir xen k& day nguyén tir nén gan no vao 1 vi tri
xen k& khac va no sé nhay vao cho do

Néu nguyén tir bi day nhay theo

cung hudéng bi day thi goi la e O O

atom

collinear. O Q
Néu nguyén tir bi day nhay khac Q OQ Q
hudéng bi day thi goi 1a non- O O O Q

collinear
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Khuéch tan ciia nhirng sai hong phirc tap

Sai hong trong oxit hau nhu 1a do su khdng hop thire sé& tao
ra nhitng sal héng phirc. Nhirng sal hong phirc hay cung
ton tai véi nhitng sai hong don & trang thai can bang dong

hoc.

Trong trudong hop sai hong 1a 1 dam thi ¢ thé xem nhu
nhitng dadm nho hon ¢6 thé di chuyén nhu 1 don vi (dich

chuyén thanh 1 khoi)
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Co ché dich chuyén thanh dam 4:1 thi kha phirc tap. Co ché doi
hoi hai budc nhay riéng biét, lién tiép.

Nguyén tir 1 nhay dé lap
day 1 nat khuyét trong
sai hong phuc va do do

tao ra 1 ndt khuyét mai,
lon xen k€& trong dam bi

LN
. % >
TO SADDL\

POINT

dich chuyén to1 nut

khuyét lidn k&. .
O la ion oxy, ® la nguyén tir sat, ® la sat xen k&,
[1 1a nat khuy¢t sat

Su khuéch tan ctua dam két thuc khi nguyén tir tht hai bi dich

chuyén tir vi tri thong thuong tdi vi tri xen k& moi cua dam.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Nhirng yéu t6 anh hwéng dén hé s6 khuéch tan
Hé so khuéch tan ngau nhién
1 1 n
D ~ —s'T T —s" —
6 6 t
Toc do nhay (tan so nhay) phu thudc 1 so yéu to
- Tan s6 dao dong
- Ti 1¢ ctia nhitng dao dong du ning lugng dé tao ra
budc nhay.
- S6 vi tri 1an can dé nhay to1

- Ti 1¢ ctia nhitng hat tu do dé nhay

- Ti 1€ cua nhirng vi1 tri ma cac hat c6 thé nhay téi

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Su khuéch tan béi co ché nit khuyét

Toc do nhay r o ZN
d

W: tan so nhay toi vi tri lan can

Z: s6 vi tri ldn cdn gan nhat ciia nguyén tir

Nyt l¢e nong dg nit khuyét trong tinh thé

(nguyén tir chi c6 thé nhay néu cé 1 nut khuyét ¢ vi tri lién
ké vdi né)

10 1

D =—sT~—=swZN,
6 6
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Vi du: trong cdu trac BCC maéi nguyén tir ¢6 8 nguyén tir

gdin nhdt (Z = 8).

, : _a, 3 N ,
Budc nhay s s 5 a,: hang so mang tinh thé
— 2
D r a 0 @ N d .
C/Q T
Tong quat cho cau trac 14p phuong ﬂ : Q/
I
_ , : )
D ~aa,o N, |
o e {)/{5
Trong cau truc BCC, FCCa =1 g


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Su khuéch tan béi co ché xen ké

Xét sur khuéch tan ciia nguyén tir tap chat

hoa tan xen ké 1
D =S Z®
6
Vi du: truong hop khuéch tan cia nguyéntr O @ ...
@ Tetrahedral interstitial sites
tan xen k& trong kim loai. Y

Xét nguyén tir O, N c6 cau trGic BCC hoa tan vao kim loai
nhom V (V, Nb,Ta) nam & vi tri octahedral.

Trong truong hop nay moi nguyén tir xen k& cé 4 vi tri
octahedral 1an can gan nhat —» Z = 4

= 0

2

Buodc nhay s s a,- hc%ng sO mang tinh thé

Dr_gao‘” o =1/6
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Su phu thudc ciia nong do sai héng

NUt khuyét trong chat ran: nguyén tir khuéch tan co thé nhay
Khi vi tri gan ké no la nut khuyét. Tan s6 nhay n/t ti 1€ voi ndng
dd nut khuyeét.

- AG AS ~ AH

N = exp( —) = exp( —)exp( =)
RT R RT

AG, AS, and AH la nang luong tu do Gibbs, entropy, va
enthalpy cua qua trinh hinh thanh sai héng nat khuyeét.
AH, la duong va nong do nut khuyét tang khi nhiét o tang.

NGt khuyét trong

oXIt thiéu hut OXY = (% K / 1/3 exp( vO T ;1/6

;ThanCong.com https://fb.com/tailieudientucntt
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Sw phu thudc nhiét do cia tan s6 ®

Toc do ciia dao dong du nang luong chura:
-Tan s6 dao dong v

-Ning luong Gibbs (entropy, enthalpy)
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Khi nguyén tir nhay giita hai vi tri xac dinh trong tinh thé
thi chiing phai vuot qua dugc hang rao bién. Thé niang cua
nguyén tir khuéch tan tir vi tri nay sang vi tri khac dugc mo
ta trong hinh

Po cao hang rao thé 14 AH,. Mdi nguyén tr dao dong
guanh vi tri ctia nd dugc biéu dién bang phan bo Boltzman,
n6 du niang lugng dé vuot qua niang lugng bién. Tan so
nhay ti 1¢ exp(-AH, /RT).

_ AS T AH _

® ~ Vexp exp
R RT
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v :(“/a)\/AHm/M

o hé sé phu thuoc cdu triic
a: hang s6 mang
M: khoi lwong

Mot hat dao dong trong giéng ning luong s& dao dong
nhanh hon (v tang) khi rao thé AH,, ting.

Hiéu ing Meyer-Neldel
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Sw khuéch tan ciia nit khuyét trong vat rin

He¢ so khuéch tan ngau nhién

_ ) _ AS | -~ AH |
D, " aa,oN N, — exp( Jexp( )
R RT
Toc do nhay
_ AS ~ AH _ _ - Q
W~ vexp exp D~ D _exp —
R RT RT
_ ) AS  +AS _ ~(AH,*AH )
D ~aa,vexp exp
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Sw khuéch tan nit khuyét trong oxit thiéu hut kim loai

He¢ so khuéch tan ngau nhién

Nong do nut khuyét

AH -
= 1/3 v 1/6
($Kow ) exn( =P ..
3RT
Toc do nhay
_ AS T AH
® Vv exp exp ———
R RT
2
AS
T AS
D :aaiv(%)mp;lfexp 3

CuuDuongThanCong.com

— 2
Dr ocaooaNd

Q= Q_F;VQS.AH,“

log Dy
7/

Q =AHm
\
Extrinsic

region

/ 1UTK

Intrinsi
regio

Transition region ~~

RT
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Sw khuéch tan nut khuyét trong oxit pha tap aceptor

He¢ so khuéch tan ngau nhién
Vo 17 1A, ]

Nong do nut khuyét

A4S - AH

D =

Tocdonhay o =V exp .

exp -
R RT
_ 5 " AS AH -
D ~ aa (V[A | ]exp exp
R RT

CuuDuongThanCong.com

log Dy

2
OLaO(DNd

H .

Q= 0+AHm

B

Intrinsic

}gm/

P

AN

’/Q =AHm
/
Extrinsic

region

Transiti}\n region ~

https://fb.com/tailieudientucntt

1/TK
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H¢ so0 khuéch tan cua sai hong diém

HE s0 khuéch tan nit khuyét  p_ = ga ‘o N

\Y

N =1- N, thong thuong N ~ 1

Moi quan hé giita hé s6 ty khuéch tan D, va khuéch tan
nut khuyét D,;:

D NTD_ N,
Tong quat:

D N TD_,N, Dy hésokhuéch tan sai hong diém.

uongThanCong.com com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Su khuéch tan ciia proton trong oxit kim loai

Proton két hop vai ion oxy va hinh thanh ion hydroxit. Khi
proton khong con electron no sé tuong tac manh voi dam may
electron cua ion oxit va trong trang thai can bang ion hydroxit
s& bi dam may electron hoa tri bao phu. Lién két O-H dugc
hinh thanh c6 @6 dai bé hon 100pm trong khi ban kinh ion oxit
140pm.

Proton c6 thé khuéch tan theo hai co ché: tu do va vehicle
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Co ché khuéch tan tu do

Proton nhay tir 1 ion oxy t&i 1 ion lién ké. Sau mdi lan nhay
proton trong hydroxit quay dé dinh hudéng lai trong dam may

electron va tiép tuc nhay t6i phia trude.

O0O®
OE®
- OCK®
- O0®
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Co ché khuéch tan vehicle

Proton dich chuyén nhu 14 1 hanh khach trén 1 ion oxit. lon
hydroxit c6 thé di chuyén theo co ché nit khuyét oxy hoic nhu
1 1on hydroxit xen ke&.

Phan tir nude hodc ion hydronium (H;O% ¢d thé xem nhu Ia

vehicle cho su khuéch tan ion proton
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