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Study on agglomeration-collected magnetic separation of ink
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Abstract

oleate and kerosene were added in waste ink pulp, which holds magnetite and nonmagnetic ink together through

Agglomeration and magnetic separation of ink are investigated in the paper. Magnetite, sodium

hydrophobic agglomeration. The agglomerates were then recovered through magnetic separation. The study indi-
cates that sodium oleate and kerosene as the agglomeration reagents are the premise and guarantee for agglomera-
tion of magnetite and ink, and magnetite as the magnetic seed ensures the magnetism of the agglomerate that can
be used for magnetic separation. Ink agglomerate size and magnetism increased as a result of agglomeration. Ink
recovery in magnetic product is 84. 09% , when the experiment conditions are the ink density of 20% , magnetite

dosage of 2 g/L,sodium oleate dosage of 3 g/L, and kerosene dosage of 3 g/L, pH =9, the agglomeration stir

time of 20 min and the magnetic field intensity of 1 T.
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Fig. 1 Selective agglomeration of magnetic

seeds and target material
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Fig.2 Effects of sodium oleate on ink separation

rate for agglomeration-magnetic separation
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Fig. 3 Effects of kerosene dosage on ink separation

rate for agglomeration-magnetic separation

Hi 3 PET AT, BE A A a0 O, a2 [T i Sl
R, MM R IA R 3 o/L 5, M AR5 i 22
Mo WARBRENh P R X A A PR AR S e AR ] R
L AR & IR o XU R VR Y A3
RS R RST A OG0 o B 0 e A3 th T
KA 7K WAL, W 37 P 5 B A 16 ) 19 5,
S W 5y T 8 G TERE S HLRE |

PERC I 2 sl 3 sSEgG45 58, O 1 345 IR B8 23
e R (it 25 A< 82 % ), 4 SR 5 FH il R 1l ef 5 2
MR 8 o/L, w5 3 g/L Bl — 1, T &
HE3 o/L, MR RS o/T i TR AN
Pl R A B, I LA, 7R 1 8 2 v B AR R
AR TR B RT A R Y 25 500 B T BRI, S
HEAT BERAALIG R T B /K 22 BEFE B, T HLs /N T 2
VI I FL B RS, 4t v 1 8 T i) 850 i 32 i 28 141
g 22 52 ZE 0 5 RS I AR K 8 B f O (35 U0 ) L g )
VET o DT 7E FH R 8 125 43 8 il 8 SR A I, ml 42 8 7
T A R
3.2 pH{E

OB pH A 20 A5 UKL 5 BE B0 RL TR A BE R
HEMRBEHARZ —,



55 1 s

LA A 1Y 5 SR R B AT 5

1145

SEES RG22 g/LIHIREA 3 g/L, I 3 g/ L
Kl 4 2k fmum s me Ry pH X R Z., H& 4
AL G R 55 v S5 B R B pH B 7 ~ 10,
FESLVE N, T A e SR EE SR A pHE R 9 224
B, 6 VH A 1 [ IBOR IR 1) T, & 82.57% . Mt
1% pH i [, S5 MR BE AR, Y pH {E <7 B, i
S E R <60% , 4 pH {HTE 10 DL F i, il 25 [5]
PR <25% .,

100 -
80 |
60 F
40 F

20

LR P BRI (%)

00 2 4 6 8 10 12
pHE
P4 b AR R R B > AR 5 pH B R R
Fig. 4 Effects of pH on ink separation rate

for agglomeration-magnetic separation

3.3 #HEHRE

FE I 55 BE R B B o T AR AR R R OR A
SRS I BB R T B o Bl RE A A B T A P
AP B E) K JT o A [ 4 R B2 (1 200 1/ min)
R X A 6 & oD N TR g S N TP O B3 o7
52 AR S TR .

WE 5 Jros, kR P F iR 7E 20 min DR, i
A% (0] W5 S B A P ] R T B o (HU 7R IR E i
FEEFR] DL, B AN SO £ 5 43 2 25CRL , B Tii 4 n fig
FE o PR A5 B0 B3 40 B ] o G o S 3R
VT T 224, i 38 00k F B A T o HCIR A . 526 3R 01, 1
FEBF[A] 20 min Ay fE

100

90

80 F
70 F

60

B P R (%)

HETE

50 0 ll() ZIO 3l0
e $EAF 1) (min)
VT 28 B8 2R T R I 43 BE B S BRI TR 1 56 R
Fig. 5

5
Effects of stir time on ink separation

rate for agglomeration-magnetic separation

3.4 BT REMUIGEE

AN T Aot 1 4 i A8 R G 1R B RR S AR
WURLBE 75 A7 RO BN, 8 B i BB ROCR o 9 T U
BT T 306 7 10 3 25 o AR P R R RO PR, 54T T 2 4
T S 588 B 1 AN [ s Bk 4 P ) S 5, 2 590 R F T
ESBEHIRAN R o R A 25 5 SR 25 1
Mo il 6 T 7 o

100

o«
(=]

[N
(=]

Y
(=}
T

—— 06T

THERALERE Y P B DR (%)
T

—a— | T

=
=

2 4
Wik M B (/L)
6 R 0 R 37 0 B X i S A 08 3 5 B9 R
Fig. 6 Effects of magnetite dosage and magnetic
field intensity on ink separation rate for

agglomeration-magnetic separation

&l 6 3 W] 2 0 328 1 3 15 280 O TG
o RN S R A RBCRAR L AR 5% .
g JEARL 22 Sk T w1 T AR, L3 v AR 2R R R ) R
FETAN , A 5 WGk 58 SR Mk DL R R 18 A A AR, R
ol 55 ik S8 E SR T SR R o B R TR . BE S G
BRATFH A 3G, g SR AT e i A ] iR B Y
Tt BT A — (S T SR R R A
Bl Fe K, 2 I Vil 5 3 T RGO A UL 3K B AR RN S
[] Fof i BB, 8 v 0 A i B2, T 4G KA P A 0K T 1)
T3, WP DI o B R, MR 0.6 T 3
JnE) 1T B 7E AR T R IS I R R s R
WA o AT UL 58 S Bk R B
Yot B, R 38 AR FIAE UKL b W14 07, vl L) 3 o
VERE 1. WL, RE T B R 2 ~2.5 o/L, 3k
AL v T S R S Y o B AR
3.5 ZAXRER

FEI R FE S 200 o/ L #ERW L 2 o/ L REFR
IR 0.6 o/L MR N 3 o/L B & 3 o/
L .pH =9 FEFE# E 1 200 v/min MGG HwE R 1T
WY ZAE TS, HEAT T R SR WL R S I, HUAS A 45 SR < vl
SR 10 ~ 15 pwm 485 5] 100 ~300 um (R H]) ,
TH B AE G R 7 P ROy 84.09%

DL bR A S - R R R b AT TR i AR )



1146 o5 T

AR 14

B5 &

BERBF I, £ I3 — BF 5818 3CH R 7 481k 28 -1 Bk 4
P Z 5 5 YUK 5 il BB/ R 18D 1) T RE AE AR 1 58
HAEM.

E BEAT B AR WY, R il 25 5 B R A 5 2R 1 1
VA T IR 4L 25, n] o LRI T — A 9 77 ik o
55 LA I 58 7 12 A L, T e IO A s BB AR A AR 1P 1Y
HORIEAR 38 R AR T BRI T, A iy 1 4R 0k
JE TR B 3 v Ak B RN 2T A DR D R K Y
Ab PR S U RSO rh 3 S | 3B SRR R H A 2% 5
05 BB R 2R ) A — R, WG E IS DA I AR A AR E T
Ak PR AR AT AR G R S AR R 2450 1 sk AT
B PRI, i A B R - R I AR R BE R R K
Ab PR U TG e, Al AR R T A 4 RS
7 A TR L.

4 & iE

(1) W58 FH i 7R 6k 1 55 2R 590, ool i 4 1) 3 22
VP 2 SR A AU B0 B Ak 0 P ok R K A R AT, I
MR A A o R SRR it R A ) 19 ] A S T
BER LR LR 15 I S B IR A A B AR IE . TS
T, 23 78 B K R BORL 22 18] 1 S A, w] itk —
A AL Tl A 5 R UKL (8] ) B SR AE HT, DT 58 1k
BER - e o BBE SR 55 5K A by 09 0o e R B UK
PEATR AL

(2) 3 3k 75 i 58 v s g Bk T R R SRR i 1
TR A IR AL 1) S B, T 20 SO B4 3 2
it 7K P 5 e il 2 R AT P 14 O, AT WP 38 oK
B A . R 2 2 o/L By BERRE™, ]I 0] 3145
84% L) L1y i 25 [ iR

(3) FERE A HE 2 /LRI HE N 3 g/L,
MM A AL 3 g/L pH =9 BER B FEET 3] 20 min FI#E
Y B 1T AT BUS  S2 50 25 5 8 < vk 85 ohr
M 10 ~ 15 wm 3275 5] 100 ~300 wm (FH ) , 2
TEREE = i i B [LISCR A 84.09% AT UL, Bt 3R -
T 431 IR T S AR A R T v

(4) ¥ Ih 5 580 B R PG B R H TR 4R
J6 2, BB A R PR K A B ek 2D ks G, o] AR 3R
B A I s A

2 % x #t

[1] Santos A., Carr J., Rrring A. Contribution to a Better Un-

derstanding of the Basic Mechanisms Involved in the Pul-

ping and Flotation of Offset Ink Particles. Proceedings of the

TAPPI Recycling Symposium, March 3-6,1996.339-345

/R i B s A {1 I N T AR B R B A S B0

M. o E 4K ,2000,19(5) ; 52-58

Borchardt J. K. The use of surfactants in de-inking paper for

paper recycling. Current Opinion in Colloid and Interface

Science , 1997 ,2(4) :402-408

N. Rhipz 9Kk, B8 % 3. I g Rl R R B B W o

ARG PR TR K Bk [ Ah 4 B T, 2004, (6) 42-

46

AL FTIA. By e R B R N . bt v Tl

R, 1992.306-348

(6] W5 T, Ih i T, B, SR RE s SR, & 7= £k 37 5 7
J,1996, (1) :39-41

(70 AR, BrA=w , KR I, 55 WA B3R A TR & I IR 4K
Jid A B WF 5. BR 58 95 L VA BEH R 5 i #,2006,7 (10) .
77-82

[5]





