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Characteristic of Dissolved and Colloidal Substances in Softwood
Bleached Chemi-Thermomechanical Pulp
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Abstract: The dissolved and colloidal substances (DCS) from softwood bleached chemi-thermomechanical pulp (BCTMP)
were studied on the physical-chemical properties of DCS water. The results showed that the dissolved substances (DS) con-
tained 36.7% of the total DCS,and the colloidal substances (CS) contained other 63.3% of the total DCS. The main conductiv-
ity of DCS were from DS ,and CS mainly contributed to the cationic demand. The DCS was determined by gas chromatogra-

phy-massspectrum (GC-MS) qualitatively.
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FHiAR BCTMP & Kk FR K.

90Plus/BI-MAS i %Y , Brookhaven /A ¥ ; PCD—
03 Hifar H shif 24, 7% Mitek 72> #]; Lp 200011
R A CHI98303 HL S FAY, B KH] Hanna Instru-
ment ; 752 LabTech UV %8 4b 43 5% % B i, %
LabTech /3] ;Agilent 4890 B (4% .DB-1 FE4f
BEIEH (N 0.25 mm, KJE 30 m) NIST 2002 Ji&
TSR RIGE , ZHE(E 5975 inert.
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/KT DCS iR 22, SCRFH—FP{X
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Fig.1 Schematic illustration for the separation and analysis
of DCS in white water

1.2.1 ##&sK . DCS KAe DS 7K & H) &

B BCTMP #4513 30 g & 1000 mL Z&i@/K
HiLTE 60 CHEFE 0.5 h, SRJE WKW AR 3 45% , IR
SENE. IS AN A BCTMP (K.

FIZKZE 2 000 r/min B30 F 2.0 20 min (BrEH
KB A ETEY)) IE158] DCS JK. AHI7E1) DCS
IR T —HEIERE, 3% LA PR A5 B A [R) 8 PR
DCS /KFE. #1531 DCS K FIFHFLEZE R 0.1 pm AL
R 5 e A5 B VA R TR (DS) 7K, 1E W 5 R A
JFi (CS).

AAMHBREER 24k s

1.2.2 #ABX4pE-F0GN

KH PCD-03 BUR A far F i {2 DCS
il DS PHE F AR, AnEFHE F 9 0.001
mmol/L Y 5 — s 9 5 — W R S Ab i, T R W R
DCS 1, DS 7K 1) pH=7; 4> %15% 1 H198303 Hi, G343 |
Lp 2000-11 PEE{UIE DCS 1 DS HHL T Ak
J& 5 K 90 Plus/BI-MAS 6K {4 DCS Y
RS A HEAT I R 5 IR 53 FeF BRI AR GB/T
2677.3—1993 3 40BN K 43 /9l 2 ) #4175 COD
Tl GB 11914—1989 (7K JiT - A2 i S iy Il -
BRIRERVE ) VEATINE s B 50 mL /KAE, 76 105 'C R4t
TZ A, BRI EE Y00 5, TS AR A
A,
1.2.3  #41 BCTMP #4 DCS # GC-MS 547

DCS /K4 B LA T ik (MTBE) 45 19 75 5710 355
438k DCS /K4 H B P 22 ik e AL AL BS54 T GC-
MS ST, R PARIE S HE DCS Bt g
X5 F DCS a3 P, RS SAH (kI T AR (S b
Y it B DA T BRI BE) %o DCS B .

iS5 DB-1 BN (A DA AR 60 C,
FEFTHEZE 280 C; JEFE R 260 C; RAHAIA
SNENEA, WE 1 mL/min.

J 4 F B T RER 69.9eV, B TR IR E
150 °C, i £5 254, KTHLE 1388 V, ik 2K ik
2 NIST 2002, K &4 5t 0 DL BE 34 7E 95% L .
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Tab.1 Effect of white water recirculation times on the
qualities of DCS water

RO EEE*}%/ CI.)/il CQID,/I @%/
(uS-em™) (neqL™ (mg:L™) (mg'L™)

1 250 600 1476 2371

2 434 706 1980 2932

3 724 858 2178 3129

4 963 957 2376 3300

2.2 HIKHI DCS 4o

17K A AN [ 20 %o e g S 500 R U= A )
). F/KPERES S COD.CD FlHL SR &HR ] LA )2
R BB K . E /KA DCS H k&4
oIS EL, B ASA AL53 WA KRB R DTHR
B R T KR DCS 840 F A R H g
il 4R B Ak 2.
22,1 AW GKFEEHHH

SIS B 3 IAEFR 7K, SRS 2 000 r/min
20 20 min 733] DCS /K. K452 DCS KFEFH
0.1 pm HFLUENE 8155 DS /K, 1 UEHIR K CS. %)
TR , G5 R DL 2 FNEk 3.

%R2 HKk.DCS.DS. CSHEIESERRKRSEEN

Tab.2 Analysis of solid and ash contents in white water ,
DCS, DS and CS

& Xk coDp mTTERiRD, Kb Fvk COD /Y
13.8%, BiH] CS WA BTS2 H K COD /3
LT . R 3 P LU H, CD FlH sl
HIET EKPE) DCS B4y, A2 DCS Hi) CS
BT BN R L AR, 2005 74.3%, DS A HL
TR F L TTHERE 2005 57%.
222 AA&RExT DCS K CD.kJE Ao § &4

AL

DCS 11 32 B 5l 532 e (A FN s i 4y ot , HA0ORE 1Y

Wi EALER TG RN, BRAER R R pH 4552
M e (A L R ORE A B2 1) PR 2R & AR AR Ak, TSR e {4k
RyFa e, — LT DCS BRARFRLE T IR E AT
FEM). WNER 4 Fios, ZEAEET RIS, DCS ASsOR 1 F
TEMERUT AR ZR Y CD A FAAR | Bl B TE] A HE
AR CD {ERA AR, (HAR A K.

F4 TEHEEX CD. MEMBSENEIN
Tab.4 Effect of conservation time on the CD,conductivities

and turbidities of DCS water

feita/h CD/(ueq L) HUFR/(uSem™)  HUE/NTU

0 789 612 128

12 789 610 126

24 787 610 125

36 787 611 120

48 786 613 123

60 784 609 118

84 784 608 113
128 781 604 109

R [ &/ (g L) KAy Ert/ (gL
F17K 0.64 0.47
DCS 0.60 0.42

DS 0.22 0.28

CS 0.38 0.14

Tab.3 Capability parameters of white water, DCS and DS

%3 Hsk.DCS. DSHIERES

FE b CD/(peq:L™) COD/(mg'L™) M 5%/ (uS-em™)
7K 858 2178 724
DCS 789 1380 612
DS 203 301 349

MR 4 ATLE A A R IR, DCS 7K
1) HE, S 238 ek AT e A Ak X AT g2 R
G RRAR GRS R b (R T AR
DCS /KR E R R T DCS /KA il
R ARY AT E , LA, DCS 7K i HL SR L i
Bt i ) PR 2 BEASAS R A AT A B k.
223 pH @K CD 1A% H
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Fig.2 Effect of pH values on the CD of DCS water
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F BRI i 25 7 A N RS, L Jl (AR e
KN R — A EHEL A R . X BCTMP
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Fig.3 Particle size distribution of DCS water from BCTMP

2561 3 I AR BAR i B A B N 45
DCS HIRIAEAT 0.1 ~ 1.0 pm Z[A], J& T e A ik 3t
Ws. DCS M9 F8 = B 40 A 72 A~ X3k 0.103 ~
0.126 um F1 0.284 ~ 0.365 um. PFrkikite FE4EH T
0.25 ~ 0.45 um W A A JE TR 22 I B2 o A e
PRFSURL , 1 A TJCAILER | RO 25 S8 W A ORI T
0.22 um, ITLAFI7K DCS &4 8 2 MR RIS i 4
Y.

2.4 #HEK DCS /KEMIBRKL WA

AR T4 S5 v B £ 2 2 R0 P 21 4 2 U R b
SR KA GRSy TERIR A 4G R b 2tk A A
AR, XY T DCS H AR T Y 35 B2
. EANEAFIHREE X DCS WKk G
YA GC S s , A2 5k GC-MS Xt DCS
H KA B A T TS AT

GC-MS Faiill H (8 2H 432 A — H Bk b AT A=
YIRS AELER , T BCTMP 17K i R A 77 )

AAMHBREER 24k s

AT EEEAE , B 4 RISk DCS 7K B RS = 1 1)
GC-MS &, A5t P it 22 DCS stk ik
G S HOARHERE G 1L B WAL T, 5 284G 06 1)
VI ARS 5 1, g 5 .

S}
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Fig4 GC-MS chromatography of DCS water from
BCTMP with methanol alcoholysis
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Tab.5 Chemical compositions of DCS water alcoholysied
with methanol

5 % PRERI ) /min - AT R/ (mg L)
1 (g hii 6.8 3.71
2 AN 7.2 6.05
3 TrEEh 8.8 4.80
4 2EFURE 9.3 321
5 TR 10.7 30.00
6 MR 15.0 48.85

2 5 [, 4R BCTMP JRHME L DCS /K
FH e 0 1) 2 B2 o A RS S A
A, N 48.85 mg/L, UL 73%. KRR
W T S8 RN BT R A B, o FUBE S AR A . A
BCTMP At P, A Bt AL R SR A
iR e A= K SR T R 1, 30 DCS K& KRRy
AR M E AR AN S REER - M- F%
Wi H B0 R A I Ak SO, A A5 B 2 AL i 4
B CH B . T — AN RN R AR AT
FOP L7 2 5 R FUPHRE IR BB N, e 2B Tk
(P FUBHIERR 5 T DCS K BH i 2 R R —
B4, Hel U R VA AR ML AT BE S Al M 21 T R
FUBERERR Y B IHBR SNA K.
2.5 #1E#IDCS kg AEAFNIHIASERRY GC-MS S

FEARK R, W60 R AN I D TR e AR B AR /D, (ELX)
Tl 2 3t A3 A R 4R T o e SR AR K BRI R . AR
SEIR ] GC-MS EERT DCS H i [ 2 AR g ik 1F
M. iseE AL R MTBE /E AL
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Fig.5 GC-MS chromatography of DCS water extracted by
MTBE
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Tab.6 Chemical compositions of DCS water extractived by

MTBE
¥ 5 Wi PrERS ] /min ARXT =/ (mg L)
1 [GETA (& 6.461 0.042
2 N 3 6.764 0.204
3 Tpukeng 7272 1.566
4 VTR 8.188 0.500
5 R 9.151 1.749
6 RIVAYS iz 10.192 2.707
7 -kt 11.825 0.960
8 RFERR 12.563 1.403
9 RWAN 13.289 1.039
10 TFFATR 13.978 1.187
11 SR 14.460 1.400
12 SN R 15.190 4287
13 NGB 16.213 16.455
14 WHERER H-hih g 22.587 5216
15 B4 S B 25.524 4.534

%% 6 AT%1,DCS /K% MTBE $hH iy 2y
1 INTR | SERAAER SN E R ENER RN
JoT s WUER T DUBERR TN BElR T /KR | A RERR S AR
RIS 5 5 A5 Y R A0 655 R e i 4. Hop s
FIR R G i, R AR I 3253, BR TR & it
AR /N, & A BE R - I PR 2 4 2 = A A g P i
B E A , WA IR 24 A 5 DCS W4

3 & it

(1)DS i DCS 7KK 36.7%, FEHL M FHE
P, CS 5 DCS /K 63.3%, 217 B fap (9 32 2 Y5

) FELI A DCS /K Py BRAL 7V RE Y 52 e 25
R, BRARAR R AR RN pH S55 0 J5E (A H PR RS
BRI R 2R R A FE— M S5 B RO 2 1T AR
TEAELE), FUA MURE R 28 2o AT ALK

(3)DCS AR F 0.1 ~ 1.0 pm Z[H], J&E
THARSERE. DCS Wy o [ ARLAR 32 53 A1 7E A IX.
3:0.103 ~ 0.126 um F1 0.284 ~ 0.365 um. 97K DCS
H S 2 BRI S Ay ot

(4) 5t AR BCTMP JEL DCS 7K FBEREEA ™4
FE R RS , o A R, O
AW H B E BT RLAERE , 2 LRI 5 A D
BCTMP %k} DCS /Kf) MTBE il 843 F AL
TR AR INY BT RIS Y ot , A HHh IR 0 S BEfs
eI
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