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3.1.2

3.1.3



3.2

321

(Rinsing)

B.Kushner  S.Kushner (1994)
(Dilution Process)
(dissolved salts)

(Diffusion) (Convection)

(Drag Out)'

24



Clarke, Tallmadge (1989)

31

cr=CRQi( \20*) £

Cp

Qo

B.Kushner S.Kushner (1994)

“Tank-in-Tank Rinsing Model" (

Rinsing Tank

k (gpm) Work k (gpm)
Tank
Cl

3.1 "Tank-in-Tank Rinsing Model”

(Fick's laws)

31)

(effective mixing rate, k)

25

Q"' Cl' Qn‘ C
A o B e e L
Rinsing Tank Water Out
()R (gpm)
Y R T |
Work Tank
o C, » k
Water In e —
—_— > y
Q, (gpm) <




31

(Steady State)

dCr= (KIQD(Ct- Chdt
dCt= (kV)(Cr- ( )dt

32 33

Cr=(QdCpV)(1 + (V/Dr)exp(-kt/Qp))

Cl= (QECAV)(L - exp(-kQD)

dCr=(Cp+kCIQD- CI-kC/Qp)dt

34

dCt= (KCIV - kCIV - QRCIV)dt

36 37

Cr= CH(L + QriQd + QRK)
G, = CH1 + QrQa + QRY

3.8

26

(Differential)

35

3.9



(Perfect Mixing)

Edward Angela (1994)

)
24
3.2.2
3.2.2.1 (Drag-out Rinse)
Workpiece
Dragout
QDc-
Plating Bath Rinse Tank
Waste
Effluent

3.2

32

Dragout
QU C 1
Fresh

Rinse
QR C R Water

21



28

(continuous operation)

3.10
C = Cp{L-exp(-QpV)] (310)
3.2.2.2 ‘ .
Workpiece
Dragout Dragout
I /
¢p 1 Fince
QR Water
Plating Bath caf” Rinse Tank
Waste
Effluent
3.3
311
C =[Qcp/(Qd+Qr)] (3.11)
Q : Qr
> 10Qd (Hartinger, 1994) (QD+ QR QR 3.12
C=Qp/(1+A) (3.12)

A = QQd



32.2.3

(cascade rinsing)

1
Workpiece
. %S A QD C AN
C, C, MLV fCortars
Qe
ﬁa CI Cz
Effluent
3.4
2
Workpiece
QD CD QD Cl
i ! -
4 4
CP Cl CZ
ow] @] o] o]
Cy C,

Rinse Tank #1

3.5

Rinse Tank #2

................ | e Q.E.E!.'.:J..,._ ,Q
v v
Cn 1 ‘(X i
S Qi Cx
[ Q_ 9._9_'1:.'_... ............... ,Q
\ 4 § A 4
Cn-l Cn
QR Cn-l l Q‘R—’ QR Cn l Q‘R-,
Cy Cy

Rinse Tank #11-1 Rinse Tank #



313 3.4
( ) c, = CPF(A-1)/(Ant-1)
( ) cn=cpl +An

(Rinsing Ratio) (Dilution Ratio)
Criteria) '

cpc = (QriQQ)"

30

(313)

(3.14)

(Rinsing

(3.15)
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