71 &8 flotation cell® 7% AM&dte @549 &/
A=A Fol oA F&S Wwe=r)k FAS flotation cell?
T T celldl A e A FA17F flotation celle] wig g 2 o=z 32| E3F 7 flotation
cell&9 WiEE o9 A A+ A sle AF 2
°of 54, AA A EA wgA @8, o)y A
AN ARV 1, AARA TN AFE et Aol AT WHo|rt Park
Aspen Tech 9 Aspen plus$} Aspen waterg Ap-&sto] o
AF 2AMSEe] #HA 9] flotation cell Ml¥-S Ruz 4

o] =M= FAERITAY EZATAE st RdHe 5L, o] R 4
& Al83lo] spreadsheet ZE 18-S &83} Fig.lol Holy 5 RARS g&
AAE BALst ALl 8

U
1
oy
-z
Ho
>,

W

T

lo
)

2. Alg 2 vy

S~
-—'—l

OCCE P& A8E FAHRZ A& VOithA}szl APAE RYRHIE
g3te] 45°C, 1%9) L Fmolq 1087 BARS AU, 28-S A4 FAR

BEFAAA T celldl e AFAZOE 7FAS R, 282 HoF wiE9 s foam rejectES

o



molq AEFFI EHSAT £ 1087 FARE A accept AEE L3I
O,
==

. Reject®} acceptl el d+, 44, ink, DCM(dichloromethane) F&&
FAA FFS ANBE 400 coﬂ/ﬂ % B Y FE LS FAst AAHAL,
ink FHFL AEZE padE A T AFIYIAFE(ERIC)S A3 AASHC
%— 3317 9 HH Bt . AR/ =S hyper washing
Pt 5, FAE SAHsA AASAT AF AAES JA 2
ak

o 23946}951@.

(o]

HE FAAA M,

System 2

m— 14 12 [ 13 [ 14 =1-5)—>

..

Fig. 1. Diagram of flotation deinking systems.

A mARE Z2AA, 43, DCM FZ2E9 oAl 71X 2R EASA(mass
balance)2 #4331 sttt RARE FRFHY F celldlA TR BIE BAS

Qe e 2o

Mp =M, +Mpg; (= fiber, fines, filler, ink and DCM ext) (1)
M = mass flow rate, F = feed flow, A = accept flow, R = reject flows Y EFATH
Zt celld] FYEE B2 HMp)H SAERZ AAHE EHY H Mg )9 v
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= reject ratiol K )= A9 o}

M. . M. .
K'—" R,j — R,J (2)

o2} cellgo] W3] dS 47, feed flow W 2 =29 mass flow( M g; ;, 1=cell

HE)E 43, ZF celldl Al AIAHE 2 49 H], = reject ratio (K ;, 1 = cell ¥

1, j

o
gl

dH A celld] reject flow 2} B F( My )& Heoz28Y A4t &

¥
30
)

MRi,j:K i " MFz‘,j:Ki,j ’ MA(z'—l),i
(3)

a5 pdA celld)  accept flowdl 24 B89 H(M 4, )2 & Aol o8 73
pa= |

My, i=Mp,—Mp, =M ;-1 Mpgi=(1—K ;) M4y,
(4)

celltlt} Z+7) & 79 reject ratios 7FAthal 7FASHH, AARALE 7] HElA
7t cell?] 27& U2 At A ogH gHEFolsit; B AFdAs =
cellal Al 2} EA9 reject ratior ZS e 7HAv iz 7HAAY. =, Fig. 19

system 18] A¢+& o2 &9,

i N

gl

/sz Ki,, =Kz =K 5. (5)
KA hat() A= K9 gto] AAl go] ofuat 74A e oudc £H 2
EHEL reject ratio’t & sty e A e FAERTLE o]Fo|R &S THA
AT o & 59, A5 reject ratio’t & F A T/ AHE FAAEY Ao
%, flotation celldlA #AAZF Aoz & HA Ge fiber-13 AAZF & He=

fiber-22 FAFE Aot wEA o] &2 TE reject ratiol Rj,k)% 7R (=
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k 7 fiber—qu_ K i, fiber—27]_ (}:)Sl—-]——"- ? i fiber—1< ? j. fiber — 2» ]=flber) Reject rati07}
K fiber—1%F K joabe—2) A A& W fractions AA D a1

’&3 ffiber—Zi 239,]@_]_—]:} é) /as 7, fiber—1 + Tﬁ i fiber—2 1.
AWAA celld] Fd=e A7 mass flows &5 o 9l +& 4 o

.

M F1, fiber, fiber—1 — M F1, fiber ° ¢ fiber, fiber — 1
(6)

M F1, fiber, fiber — 2 =M F1, fiber ° ) fiber, fiber — 2
(7)
Huts 3l A HA cell2 Y5 E EA9 mass flow( ,Mpl,j,k, j = fiber, fines,
filler, ink and DCM ext.) the o] oJsjq 73 4 o}

Mg i =Mp ;¢ ;4
(8)
2t 249 feed flowH 9] mass flow( M i )= A A & 5 3t Z} cello)
*1 s cell2 #ol7le & accept flowWl 2 Z} E A 9] mass flowEs T 9&iA

T A} o

MAl,;',k — MFI,J',k' (1— ,Rj,k)
(9)
M'Al,;‘,k - (1— ,Kj,k)

S
0
N
-

[
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1= celle]l HE, #n = celld] /A+E Ve
AF7EAL R 7 celld] reject flowWH e b AES oh& Ao z2iy A4 = o

MRl,j,k — MFl,j,k. ?]’,k (10)
MRZ]k: MAl,j,k'Rj,k

MRz]k MA(:-—-I)]k k j, k

MRn]k MA(n D, k" ? N

7 cellol A wiE S+ reject flowll 2+ E22| mass flow( M )E 4 528 74

b Z7] OE reject ratios 7HAE TAEEEY &H 2 98 B9

™

M Ri, fiber = M Rz, fiber, fiber — 1 + M Ri, fiber, fiber — 2 | (11)
A ut3) 5l H,

mRi,j: ;ml/M Ri,j k
(12)
7 B2AE2 O& reject ratio® 7HAE FAAES H(Z, ¢ ;)9 reject ratio
(K, ) &S MAARA 7 cellold WEHE reject flowhe] 7t £4 mass
flow Mg VE ARSI, o AXNE B My )0l B F( Mg )% 2| ¢,
o K, @l %S Aoz BT 7 cellold AR My )3 A8
(Mg el 2ol AFS ARSI, 2 cell5el e A% d# go] JaA7 A
ke 9, K L,Ee okt F thed 2A(Eq 13 wHEAANE O .9
e -y 7‘L‘E’JETﬂr o] A& Excel®] Solverd] 2JsjA 3%t

min{ 3\ (M= T r,) ) @

1=1
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(7 = cell number; j = fiber, fines, filler, ink and DCM ext.) |
E¢ 2 Bdo] @ Al FAARLR Hol YeAY AR, F, K, 04 ke F
2] (Eq. 12914 m)E o2 Wle] Alxd osfA Eq. (13)9] Zzio] 7 H&A7F
= o= AAYsA |
D9 K9 #el 2A4¥ tgdl, Egs. 8), 9), 108 AHE3HS, 2t cellol A 9]
mass balanceE AAE 4+ Ao}t Fig. 19 system 29 29] circulation flow7} A+ 7
¥+ Excel®l [Tool\Option\Calculation]®| 2l Manual¥} Iterationg A Ego=A A4t

g 4 gtk
4. A% 2 w3

Table 12> AAdE A5, vAE, 244, 42, DCM F&E 9 fraction¥ reject ratio

2 Btk YAE reject ratiort 02420 & shxwk EATn FAAL W Az

(Wm )T AERM g ) A7F 7HE ARz, e M A ERES F O7HA
TR AT ARYL o A AAzkel A7 g AU

Table 1. Fractions and reject ratios of fiber, fines, filler,

ink and DCM extractives.

Components Fraction (%), (?5}-,;{ Reject ratio, K ik

Fiber-1 95 0.0001

Fiber
Fiber-2 5 0.0897
Fines-1 83 0.0572

Fines
Fines-2 17 0.4263
Filler-1 83 - 0.2843

Filler
Filler-2 17 0.0134
Ink Ink-1 100 0.2414
DCM-1 86 0.1514

DCM ext.

DCM-2 14 0.6852
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Table 19 HAF= 8t K, 5% A183t9] Fig. 19 system 12 Excel$
AbEslo] HAAE BARSEG Y. Figs. 2~56+ AAF BAF A#E HofFt} Flotation cell?
77} F713tel o} foam rejectZ AMAFHE E-9 o]l 25%lA 88%2 F7hslil
oo WA FEE 976%NA 91.2%% a3 HFig. 2).

10 100 30 80
g Ink removed (%)
) —(O— Ink remaval eff. (%) .
: E = g
—_ bd L 60 >
S ! o 20 1 =
QO 6 - 96 \? 8 O
@ Reject rate (%) < ] =
=3 O Yield (%) =] ® L 40 ©
3 4 94 5 ? 3
i < 3 10 A 2
2 - 92 < £
1 h=
0 —_ 90 jm——--IN- =N = 0
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Number of cells Number of cells

Fig. 2. Effect of number of cells on Fig. 3. Effect of number of cells on

vield and reject rate. the ink removal.
—~ 30 70 06 30
X Dg:: removed (%) < — Fiber remaved (%) -
— (Y L on - i 0
E’ ~(O= DCM remaval eff. (%) 60 > > 05 - =~ Fiber loss {%) L 25
5 .50 @ 8 N
8 20 - Q 5 )
- = ® <
® - 40 @ @ "
3 s 8
-

- 30 @ P
£ 5 2 3
.S
m | -
= - 10 3 3
a2 a -

0 - il - 0
0 1 2 3 4 5 6 7
Number of flotation cells Number of flotation cells

Fig. 4. Effect of number of cells on Fig. 5. Effect of number of cells on
DCM extractive removal. fiber loss.

Y=L flotation cell A /ME B HetH BRA = 6718 & H3stH 81% A7} A
€ (Fig. 3). DCM F& &2 flotation cell A & E33H 62% A =7 671
et 68% A %7 AAF K Fig. 4). =9 DCM FZ2E 2 flotation cellS =7 7o
et Zb celldl M AAEHE B4 Adide]l ¥4 #Ade A& ¢ 5 vt Flotation

celle] =71 F713ko] we} AFeo &4x F7he s th(Fig. 5). Cell& 671 343t R &

"
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Al, A 22% A =7F foam reject2 A A = .o}

Fig. 12| system 2% flotation 199l cell& 570 wix|slil 1 flotation system2
T A aCcept"G]roi]i e Ao BUls, 1doA wWEHEE foam rejectE®: %
obx 2% flotationol A 27§19 cell& T3 F, accept® A2 1T flotation system®
feed flow®= THA] R UAt} System 1914 flotation cell 5/1%S Z3}3F d o] € 9}
system 25 HAMgE A3 E Figs. 6~80lA] vl sty ok System 27} system 1HT}
0] 4 A% AL o ¥3, B2t reject®= A ATH (Fig. 6). Rejecte] o] F 7] wjjiof,
ink, DCM F&%&, 3449 AAE] system 12t HA el (Fig. 7). HEA
Ao E4E 145%HE 74T (Fig. 8).

100 80
og || ™= Reject rate (%) =y ink removal (%)
Yield (%) == DCM extractives removal (%)
96 - —~ e Filler removal (%)
o4 < 60 1 75D
] o)
92 - §
;\E‘ Q
s 10 % 40
8- T
61 g
20
4- @
2 | o
0 - 0

System 1 System 2 System1 System 2

Fig. 6. Effect of 2nd stage flotation Fig. 7. Effect of 2nd stage flotation
cells on yield and reject rate. cells on ink, DCM ext. and filler
removal.
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P
o

— — N
o (3] o

Fiber loss (%)

o
()

0.0

System 1 System 2

Fig. 8. Effect of 2nd stage flotation

cells on fiber loss.

J?— .
o2 EZAF A (mass balance) 7| &S AL&3le] RAFRF
Ne 2y AFPAAE o] & "Poq F 7HA Al2"E %

Lol A flotation cell 8 =2W, ¥&& T4 rejectd] ¥ Tt &3
ink, DCM #&&3% FdA9 AALLE F7
1@ A BlE5HE rejectE Eo}A 2%94 FARR SAAA AYste 199 FU
(feed flow)® KU thA] 2a)siw o A B
Y=, DCM F55, T34 9] 11]74%% Aty ¢ B2 olEHo e FAHLE F

o 7HAl # 4.
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