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Technological Conditions of Enzymatic Deinking of Laser-Print
Wastepaper with Lipase
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Abstract: Lipase deinking of Laser-print wastepaper was investigated in this study. Then deinking process of Laser-print
wastepaper with lipase was optimized and deinking efficiency between lipase deinking,neutral deinking and alkaline deink-
ing was compared. Results show that Laser-print wastepaper with lipase deinking is better than that with neutral deinking and
alkaline deinking. The optimized deinking conditions are:pulping consistency10% ~ 12%,pulping temperature 55 ‘C ,pulping
time 40 min,enzyme dosage opposite in dry pulp 0.03%,floating time 8 min. By using the optimized conditions,the deinking
pulp brightness can reach 93.42%ISO,the residual ink area is 0.01%.
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100%HEATEN AR, IR 2% 1SO F1EA 85.49%,
BRAMERTH AR R 1.581%; BRI , TR SRR A WA
BT, AR, N pH 7.5 ~ 9.0, /EFIEIE 35~
55 °C, & 10 000 U/g; Hh i I 25 70 Ko ot Mo 55 551 >
SEHG A il 5 2R 1A 3 P 7 L NaOH | Na,SiOs . H,0; .
CaCl, %:.
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it T 12
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PRI Y, 2 emx2 em B4R H, 7E SRS HhF- i
KA W KA £ . B — B — o W B i 2% o
VW (pH = 8.0) R A & MK J1ERBEHL AR, SR )5 A
T RS PR FIE M B 5+ 2 min. #f 50 g (48
TH) AR AR ML Fas il W2 ML 7 st
KA 25 Hz, WEfif 55 S50 BT 22 AR Ia) . R 8 st
HIARAIK (90 “C LA _E) (FEEARTE , AT SO B ). fin
A 0.2% CaCly FHXFF4a1) 72% 10 min, FREHRE
H1%, IR R 50 C. FRIESE ORI A
%. 7E95E MAVIS ENGINEERING LTD 4= P bR
ALY EE R, e B 60 g/m’
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TH ARV AR R A R T AR (R B A il 58 T Y
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By R ROk, W PR RO BRI AR, ME L i
K. FEREHR 0.029% CHIXT T4 13K, Wi LA o
R, FRD SKIKEE 10% WK 45 C 7k
WEE 1% JFIERTE 10 min JEIEIREE 50 CHYSEE %
PER , 5 2EREIR I A0 SO TT BN R AR50 52 80CR 13
i, 25 R WL 1.
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Tab.1 Effect of pulping time on deinking efficiency

W), BRARIN A WAk IMERRITF 1SO M/
min A% A (em™) B HEAZ/um %
30 0.076 226 17.34 84.80
40 0.030 72 14.09 86.33
50 0.044 102 13.55 85.76

ATLLE W, B EEl A 30 min 3503 40 min
B, B AR T SR T AR BAR R AR AR
TR 2 RAAIG [R) Ao O S %) 1 B B S . 4
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Yy EARARSE IS IN , (F I SR TN BORN B A i 2 T A
I, T30 T SR B BT T R X2 R R
IR, W32 BRI AR /N, 0 B8R 22, T
S8R 1L K, XE DL IR R B AL TR B )
1, 2 AU R4 B A% AU A FH S A I k3 B 24
b, 25 5 W AT W B T URR AR 27 4 b, AT 30 T
B 2% A5 TR R 39 Tin I 8 2 1 R IR RRAIG, BT DA
A A L 40 min ..
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TERE AR 0.02% | WEIK AT IA] 40 min | B8 3% 1k
10% FEEEWREE 1% PFEERTE] 10 min  PEEERLEE 50 °C
MIAAET , 2558 T RS RSO HT B P 4R S8R
(R, 25 5 L3k 2.
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Tab.2 Effect of pulping temperature on deinking efficiency

TR s RIS WERF hERKTF 1SO [/
C W% A (em™)  HEHAZ/um %
25 0.080 235 17.31 84.80
35 0.026 97 15.48 86.33
45 0.012 54 14.31 85.76
55 0.014 59 14.86 91.47
65 0.080 94 18.74 90.64
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1 e B YT AT S A R B QR B ¥ YA e e 3 I
A PN, R 2 WATLIE H BRRIREE M 25 °C
FrEE] 55 CHY, B A EI, YR, 55 CH,
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I ARTF 805 T i iR, #a FEOHE I REAT,
[RS8 % & e e N =Ye5)=A

ZRAA 5 TEER AR T AR RN 1 B BE RO AR R
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PRI FE AN I AT 4 2 0] B BRI AR P, IR 25
M) T R0 ) A B2, DT 2 W) S k7 1 DL EF 4 I A 22
. 7EMEH & 0.02% BRI A ] 40 min | 3 3% VL B2
55 °C FREEHCEE 1% PEERTI] 10 min PEZEIRE 50
CHIZIET , R BE XA B2 4R B8 R 5
M DLER 3. MR 3 AT, YRS BE N 6% mE] 10%
R, RE B0 11 B 2 A T AL L 3l SR R R i R
TP HAAREA B MR E R 10% ~ 12%
B, = AN s MR IR H) 14% 0], i F 2K
WA AN F TR S WA ) 8 51 IR A A EAE T, R
B, P ARSK IR PR T Uf e A TR, sz T ol 21 4 2 [a] 1)
JEEA8E 3 A , X LA S8 20 R A , AT R S80I 28 3R B A v
SR AN E LT SRR T B FER Ay vl AR AL
Th. ARSI 2 BRI TR 10% ~ 12%HF (I &
WA TRIRIE N 6% 14%H A 2838
4, L PR A A DR A W A AR s v i P AR e f
ANGEA K MRS BT o, 1R S O 5. 25
B 7 RE AR 1 B FER A Tk AR T, A R e R LU
10% ~ 12% K H.
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Tab.3 Effect of pulping consistency on deinking efficiency

e FRAAE BRI IMERRITOF 1SO [/
HEPE /% THIRY% B/ (Aem?)  HEAR/um %
6 0.081 68 22.47 93.18
10 0.021 50 16.19 91.47
12 0.026 53 16.89 91.81
14 0.057 74 20.27 93.59
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Tt ) o 2 ) R T R EE IR R AR RS A
6] 40 min FEEIREE 55 C FEWMRIE 12% FRkHk
1% JEEERFE] 10 min JEEREE 50 CHIZMET, B
TR P T X M SRR R ), 25 SR DL 4.
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Tab.4 Effect of dosage on deinking efficiency

Mg BAihEE ERkI A IhERRLE 1SO M/
% WAE/% U Gem™  HHAA/um %
0.00 0.033 77 15.99 92.03
0.02 0.022 65 14.88 90.23
0.03 0.008 46 13.39 93.32
0.05 0.019 78 14.82 91.44
0.10 0.019 76 14.97 91.04
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et S A 1 B R AR ol 5/ N T =22
R 1 BE/INT X0 R, X AR S 0 T i 6, T 5 1Y
FUBE R T IR SEE T 0.03%0, i i s 4R
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FARA IR v ety RO A/ NEF YRR 22, R 805 5
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Tab.5 Effect of floating time on deinking efficiency

TREERT  FRavias SRR HERRLTE 1SO [/
[&]/min A% BU(Pem™  HHEAR/um %
5 0.014 60 14.18 92.44
8 0.010 44 14.00 93.42
10 0.008 46 13.39 93.32
15 0.007 41 13.22 93.51
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60 'C . FAALIF[A] 20 min | ¥ BEW L 1% | 77 B i 7]
10 min PEEEIRE 50 “C R BSR40 ; Bl I 25 R
JI S5 55 H i 0.229% (AHXF T 48 T 9%) . NaOH H it
0.52% (X F4T9) NapSiO; FIfE 3.5% (FHXS 4
TH) (H0, At 1.8% CRHIXF 45 T-5) B e
10% FEIK A 10 min  FESKIREE 50 °C AL A]
30 min JEIEHE 1.0%  FEIEME] 10 min | 37 HE i
50 CU S8 41
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Tab.6 Comparison of different methods of deinking

Wiss IS0 FRAvihds MK TR RU WRMERU
I EM% WiAY%  FEkm  (kPam®g') (mN-m*g')
et 93.42 0.010 3.44 2.17 7.18
P 87.56 0.017 3.90 2.24 6.44
ks 92.19 0.053 3.73 2.32 6.55
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