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W OE. BETESRALTZOAFEEFARLA(0pQPo) FAZ R 49 3K 55 36 R AT R A A
RRZE, SRAV  REZEERZ2BLEANARELEZGE, T 14.0~15.0 5 £ 7.0~7.3,
AT Z %15 3] 50 %~51 % , & E M M 42 %~45% (1SO, F ) 32 & £ 58 %~60 % , £ = i& 475 Rk
FIRER 28R ENTANLAZOZE, AP RO HEAE 80 AL, HELE
800 mL/gA b, F R A EWBMH THARLEZE-BAE-RAKREZE(CEH) 29, 2adBRFAREA TN TAR
AR (AOX) , AR A TAA 22 (Q) A B ARHEN, BAKEFAR TR T8, HAR, TAFHEGHASERZY,
HHRM R R METR R, EREERTHH 135 TAART .
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Production Practice of Total Chlorine Free Clean Bleaching Bagasse Pulp
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Abstract: The experimental research, process design and production practice of total chlorine free OpQPo bleaching bagasse pulp
were introduced in this paper. The results showed that Kappa number decreased from 14.0 =15.0 to 7.0 - 7.3 with a 50% -
51% removal of residual lignin, and pulp brightness increased from 42% - 45% (1SO) to 58% - 60% (1SO) after a
strengthened oxygen delignification. The production practice showed a better performance than that in lab. After subsequent
pretreatment and pressurized hydrogen peroxide bleaching, the final pulp brightness was beyond 80% and the viscosity was over
800 mL/g. The pulp quality was much better than traditional Chlorine-Alkali Extraction-Hypochlorite (CEH) bleached pulp.
Moreover, adsorbable organic halides ( AOX) was not generated any more in the bleaching process. The wastewater was only
discharged in chelating pretreatment ( Q) stage and easily treated to meet the critical discharge standard due to its lower
chromaticity and lower pollution load. In contrast to the traditional bleaching, no additional investment was needed in this new
technology. Besides, the production procedure was flexible and the operation was stable. The investment of main equipments was
about ¥ 13.55 million yuan.
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1.1 E

AT FEAIE ) PG SE R B R AR 14. 2, 55 1 065.3 mL/g, [ 44.4% (1SO, T[] .
1.2 EQIZEXW

i F AR E AR TR (Op) SR 73 B AL RIS 1 (Po) 764 A i P4 19 FYXD B S e &2 il 75
A PAEE(Q) fE R L B4 b AT FE R IR B R 1 R, BERR 15 min SERERORL, {0 SRR
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Op Bf 21 10 % , 35 B 90~100 °C , JZ Jif 60 min, NaOH 2.0 % ,MgS0, 0.5 % ,H,0,0.5 % ,%AJE
0.4 MPa; Q Bt ¢k 10 % IR FEE 65 °C, i 60 min, Z4 5] DTPA 0.1 % ,H,S0, 1.5 % ; Po B3¢k
10 % , &7 100~105 °C , JZ Jif 120 min,H,0,2.5 % ,NaOH 1.0 % ,MgS0, 0.5 % , %545 DTPA 0.1 % ,
WA 0.1 %,
1.3 /MNALIGER

OpQPo /NMASZIRZE AN 1 FiR, FRBCAA A BT 2RIk 50 % , LR HEH 82.5 % (1SO) , P Bt
BEHREGRRT 92 % AN T2 HIRHE >80 % (1S0) WK . MRS/ MASEI L R al R A0 1.2 5
R MR A T A8 A ARG B AR H B AR, 4t i 2 T OpQPo & IR 1 T 2240, AR IE R
PE I 4 A B A A T AR, IR B A IE RIS

#&1 OpQPoEALWHLER"
Table 1 Results of OpQPo bleaching

B FIE/ % (1S0) G T TR /% B/ (mL-g™) 5/ %
stage brightness kappa number ratio of delignification viscosity yield
FiEA unbleached 44 .4 14.2 — 1065.3 —
Op 56.4 7.1 50 967.8 95.4
QPo 82.5 — — 873.4 92.5

1) Op 3% Ny ik AL S AL 1) S8 B AR 5 Z 3% Op pulp is reinfored oxygen delignification of hydrogen peroxide pulp; QPo 3% i 2537 QPo is
bleaching pulp ; 53R DA A 4% S KL YEAT 114 calculating yield was based on unbleached pulp

2 ERLZnART

AP T A WAR  AE BT ER A AT AU A TR, B iR SR T BORAS O R B oo LBLR
WA ZR , 985 P AT 2 DA i 308 5 07 10 i O SRORHER M 65 s s e SR MLk iR vk 4, 2 )i BEAT Q T4k BN
Po I H, B I A IR 8 LB B B R0 802 30 9%0~40 % ik B Al i 48 i ]



5 6 1] AT AR , 45+ FRE I 4 TG S0 TR 1 2R ™ S B 71

TR A 1R

a

21

I Bt

1,0,

™= B
R
L 1#HFYEE 1# medium consistency pump; 2. I#fII3ARY 1# heater; 3. I#HR-GAY 1# mixer; 4. SATZEIE oxygen delignification tower; 5. B
discharge tower; 6. %% pump; 7. JERE filtrate pump; 8. I#IERAE 14 filirate tank; 9. 2#UETRM 24 filtrate tank; 10, 2#5F ¥ 2# medium
consistency pump; 1. DHINBES 24 heater; 12. 2#IR54% 2# mixer; 13. Tl W% pre-reaction tower; 14. 3#EIRE 3# filtrate tank; 15. 3# R SE
3# medium consistency pump; 16. 3HNNIES 3# heater; 17. 3#RS 4 3# mixer; 18. THRE upward tower; 19. [ downward tower;

20. A#UEIRAE 44 filtrate tank; 21. 4#UEHKAL 44 washer; 22. 3#UENHL 34 washer; 23. 2#PEIK AL 2#washer; 24. HUEH ML I#washer

f. FPEi%k T BL go to washing; g £, ik closed, filter; h. #5475 chelating agents; i. H,S0y; j. NaOH, R4 7] protective agent, Fa i 7]
chelating agents; k. FH S after the bleached pulp tower; 1. ALK white water
El1 OpQPo ERiRZEE
Fig.1 Technological process diagram of OpQPo bleaching
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1 A U A 4 SR A 5 2 AT o8 S0 A 5 2 1) 11 3 KRR T, I ELRE S 4 s 403 U 4 Yk A 7 1
FEMFRREE" o TR B R R RE RIMEC &M ZE 7 2247, A3k 55% , PR 1 o
BB R R RIAT . oA, i TR0 A 5 2 T 75 HL 8 A v, DR I 0 o v L i 8 7 R A R R B, LA
YD ZE VR AT

FEZIC T BOR BN 15 % Zo A7 AN 76 Y IR A0 il A NaOH. Al MgSO, , 25 [8] FH 3 2% /K i
B2 10 %~12 % J5 i e IR A 70 280 Pl A R ZE VA O, , 783 HLATIK Bl in #4252 90~
100 °C ZEA7HYIRIE  SRIGHIINA H,0, , 28 PR A 28 75 /MR AR RO AR A A TR 1 B T A T 2 3
IR 24 60 min, BETHE 125 0.3~0. 4 MPa, SR 5 H 34 RIS B WO . B 20 bbb R 5005 P&
2 B S PRSE B AT TR B

AR BEVEUR B K SR, I HAEHK, e 55 i BB S R AR L, DR a3 37 [ 2 SR B T B AR
Ve, e AT R 22 555, A T R K HER
2.2 ESTALEE(Q)

AP A IS I R B T T E L R A R B e Y B S WAL H A LR
YUIE AR Ve A U A R B, R A R R R DR R KA S, B R
R

H1 24P LR B A 12 % 2245 (9 3RE, 6 H T IZURE &b i A B 4 37) DTPA 1 H,S0, #E47 904 1R
& HL PSR RN PR S SRt SR A NI R, 26 AR R T X 9 Ak B
60 min, LN 65 °C . kLS ORI A S TRZ R B, FIH R 22, (1 Bl TR 28 3#ue WL VE T vk
45, SE I — B, T | YRR AR SR B, AR TR A RIS Y S RRAIE W A A 5 R
BT R ORI E R RS I BLG:

M T I B K Sk, H A ZE 0 B4R B 1, LR 1] 1 T A BaE TR B 41, 9 50 %
(R8I P M HE Y, 26 B K b PR G b A5 T AR A Bt o IS g 7 R v e — 4 T B K 1
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2.3 EAREHSEBR(Po)

it UMb SR T PR AC IR 36550, AT PRI ) R L T SR T BRI T i G A,
P AR A, T RA B AL, AP AOX, 25 5 BB S A R E ) THEAR R IR, 5
g M E AL SR AL, TR S A E A R AR R P S H h 5 2 78 HO - f1 0, - A kR0
PIRRIE T AT LS5 A 528 14 1 TR R i TR 23 S5 o8 AR S 2 1% O T SR e i, 88 s IR AR B8R, T
RWE 2 85 B A (B R e T e A A PR ke R . b e SR A ST 1 Y
gyl JL AR RS AR 9 10~20 min P, i3 S8 AL SR FELY 5O % , Bl 5 75 — R 1Y SR 8] A4 BE PR IE I
FIEARABE . Behh, By 1k A S TR AR I BRI 30 A 5 £ 48 7 A 4 fil A5 7 A= ORI A, T B2 AR
SR — 5 W, LAREURR A JCAR A DRt 48 Ak ST B R S LR TR IR AR 45 B, R
WIhh 60 min 7ETHA BT N SE R, BES 60 min 75 BEURIE 58

H PAL BB GRS HLR B N 12 %0 7oA B HORE, 7 Y L IRBEAL #5785 in A NaOH ,MgSO, \DTPA |
AR S, T AT RS A O i e R AR, AR5 MU 1 Z8 I ARG b IR 5 4%, 7%
PN FFIE A EZEION O, (4TI A 100~105 C, Z JE7EhHOB A #RTIA H,0, , 2585317
BIFHEATHRE R SN2 60 min J5 485 HEA KRGS RS ROV 60 min, S 7R IR 2 BEIE A 445k
TGRS , R 5 IR AR IR

AR Bl i 7K D B , R A €2 FE AR, T 4 A 500 ] 22 Q Bl Op B AL K, LA K AR B
VERAL B ATACH AR B, e Bed e K HEH
3 AertisATSEERET R Sihe
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WA TRE R
3.1 BITHR

ARG A 2 B S0 28 (9 A S8, R RAAELTE 14. 0~15. 0 2 J] , 2 S AR R e AR E R I
£ 7.0~7.3 A7 ARBIZRRLE S0 %~51 %o ity A BB 42 %~45 % i AiH2 7 8] 58 %~60 % 7
A AP RORIE L T S A /MRS R . HHER , U A B ER AAB  B 1 AR R, T ELA AR
HOREAR 1RO , A e e m AR LB R AR 561

TN A A PR L 5 53 AP G AR A 7 B A G SR - PR SRR £ R 1 (CEH)
RN S A A A B -4k - AR SR 1 (D ED, ) BRI DEAT XS F, #% GB/T 24323—2009 #EAT
P BRI AT A A5 SR AN 2 P .
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Table 2 Bleached pulp characteristics with different bleaching sequences

e/ s A K/ ok

FIE/ %

K43/ % WK/ k KR/ %
(1S0) W3/ % (mL-g') (mN-m?-g') (kParm’-g') (N-m-g!) ié'iﬁk " ﬁikz ’
) ash . . . . L breaking length  elongation
brightness viscosity tear index burst index tensile index
OpQP, 83.1 0.513 888.7 4.59 5.14 76.71 7.83 3.98
DyED, 86.0 0.542 928.7 4.48 5.19 77.12 7.87 3.24
CEH 79.5 0.912 531.4 4.13 5.08 71.52 7.32 3.18

MR 2 LA R OpQPo EEH AR , ™ i F R IK 2 83. 1 % , 8 T H AR H JE 80 % fO R,
s TAESE CEH KA H B BT DED, EERIK . WK & 5K, OpQPo J Y K73 Fe ik, 2
£ 0.513 % , YR DED, 3¢, CEH JAYIK I3 K, 15 0. 912 % 5 i H., N3 K 73 B I B ok &
RICREAKRIKI WA 6, BRI, AR AR B8 (0 32 th TAUR A K I I 28
TRARBE UKL RIA B ) 5T, 22 9 JOHLER S, T2 4 Ak B REBR 25 1 R A 1Y) Fe \Cu Mn 55 0] 7= AR
G aJE B T, BEMIRAR 1 40 LR A & i

ARIK R RN TIE LT AE 3 0 T HE I E , SO 1 ) 3% 2R 7 de i v 21 4 3R 0l o g g R £ 7



5 6 1] AT AR , 45+ FRE I 4 TG S0 TR 1 2R ™ S B 73

JE. 2 AT LU i, OpQPo I 11 3% 1Y 35 2 B Ik T D ED, I 3K, (B A% 48 CEH 5 1 3% 19 KG B2
531.4 mL/gf i 67 % 3% F B ONTE R 7 55400 T b A S SRR o, o 47 4k 0 B b i
WATRTR I VR R 22 , 45 5 o | I A A R R At , DL A 1K

UK () PR RER T, OpQPo 152 11 A 7 24 418 55 T Ml i 50 P ok H8 45 B K Fl Do ED, 2 13K
FHS 305 T CEH TR, B R B i e 0 T V5 (R AR AT DARA S 3 S 4R () i BT . Ik, OpQPo 152
FIRARR 38 3.98 % ,#H L D ED, IR 1 23 % ,CEH JE 3 i 1 25% , 3 Wk FHAS it A8 P il B
(AR A A 2 PR ds , DR T A 7 A v AR AR B A R
3.2 IREERES

B RO A Q BoA K HERL , B 02 K HE R 29 30 m? 3 T4 48 CEH )
[ 60~100 m*, Hy T AR & SR, 122 3 RN P A A 3 3 T W R ALk A4 (AOX) | finzz BB AR
Jo 2 B s v A AL K AR B R G, PR AR T 2008 1 2 K i s e far (IR T A% 58 CEH I 2K
SR, rh Be K B9 A A# B4 (COD) 278 650 mg/L, LR W) 75 %6 & (BOD; ) 2 100 mg/L, (5,2 70 £,

F T I B A B AOX BEZ8 3% SUA AL AR BT 77 BA Y LR AL IR A 2 B DT T o 2 T
B 7K A BT 1% A ML A P R A ko B AR R AT BR Y, PRI A% 48 CEH I3 1 AE 2 7K AOX HEAICRR
X —FEhn L HELLSEEA R . R A TERR , AU B DAk + DR + 4 A 3 B0 AT Sk b HE ik, 76
MR AR R, SRR K COD £ 50~70 mg/1., 2 & 4~6 mg/L, LT GB 3544—2008 HYHEHFRIE
3.3 EBBEBR

Op B I AE 1 A ZEVRINIRGS 2 A hiRIB A 8% 1A EBR BT 3R IO 3 14> TR 14,
G EA RN 2 & B 2 A JEE 4 4 KA 1 A50Q/D BRI 1A ZRIRINIAER 2 Aok
WARGAF 1A TR NS 1A SETUEREES 1A S zs peEpl 1 & B 1 A4 B 2 1~ Po BL:
ISR 1A ZEIRINARR 2 4 TiRIEA# LAS FHRRNIE 1A BRI 1A B E S YL 1
B BRI 1A DECE 1A, MAh AR AR B E M & RGPS — B, S IRAR kR
il HPE A, R E RSk HE NI o D340, A AL BB R i 2 FR M TA 3R — 4 Ak
SEE PR AR 7 J8 AO F5 BE, A51#5 5 RORH fk 0¥ SR A 34 R R J8 b4 o, 4 Q7D B AL R H 2205
SRR T eI R R FH B I AL 0T . #e il H B B A 0 7K AR IR AR 1Y BB A e 2
41355 Ji 0,
3.4 BITHRAESH

BATIAALEE 205 T, 3% B A2 IE FE , 7K CFL VRIE R, DL S K A 38R AR Ty TRT R4 7 %)
H3HT. OpQPo ffk2 il #E S I 1.2 45, CEH ¥ {14k 24 i 24045 NaOH (Cl, (Ca(ClO), %1% Hie3
FERLTTE, T L5 & = tH 29 80 Jo/mi ( LAZs TR BTttt , F A o MUK CHE RIEAE DT T, R T AR Yy
K R TR 1 X LT PR R, T H R YRR CEH I 1 i, (E K FE AL S ik CEH 75 1
%, BT ZEK R T, H# LU 3 R 29 60 Jo/ i, INZRG K AL BT TR, B AR B K HE T
SR, HR TR ALAL BRI A] SE A AR HRRL , $E 48T K A BRI AS 2955 150 JT/ 5 A2 48 CEH I K
HEBOR , B AR BRSNS, 3B Wh 2R R BE AL 3L, A e fff COD #8455 %] 100 mg/L LR 45 U AL W I
P PR AL FE LT 300 Jo/ i, PRI, fi A LS 1 2R K AL B AS 150 o/

LR TS HA A T AR R KA B A | B AR FME S AR G2 17 AR AH 22 B0, PR3 B R 1 S i
FEARSHEMIB AT A .
4z iE
4.1 AL R E N — KR OpQPo I 4L, St —F 2 i A =817, SEEIF B R i+ &
HURE RFZIBITEE FRE . NES A K BT SR AR R T R RTEER .
4.2 A5 CEH I, R IS H R v 15 (1 R R o] LUBH I B2 S 403K 9 i BT, OpQPo 38 (400K i i
U MRS %0 5. 14 kPa- m*/g, HioK$5%L 76. 71 N+ m/g, JK 43 0. 513% , {1 K % 3. 98% , |1 >80 %



74 w7tk = 5 Lk 534 %

(1SO) , ki >800 mL/g.
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