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BE Rt & M 38 K, AR08 AR B K B S Ae B BT R B 1) A4S, 40 ‘CRE ZSM-5 & F 1 .5 A o F Jf At R b B e da ek
ME 4 5% 15.00 mg/g.4.90 mg/g F» 2.68 mg/g. K& FHAASE Ao AR M F BR 09124k, K52 , LB R M
tade A BT AR K Fa AR B K RS T, RS EH 59.89% 69K ARG L 55.29% w94 R ARG F= 54.82% w4 FERE
HAERM 120,10 h Fo Sh A&A 2 e, o F R B E5 % A4 16.30 mg/g.12.84 mg/g = 13.56 mg/g. 45 69 K JG Ao
MEBEETRARRM B RE A, KRG BE RSP HTRBER .

KR WM FEE; RIRIESR; WA KE; R

FESES: X701;X51 XERFRARAD: A XERS: 1672-6510(2018) 01-0046-06

2

Treatment of Methanol in Waste Gas for Pulp Mills by Adsorption

QU Yongbo, LIU Qiujuan
(Tianjin Key Laboratory of Pulp and Paper, College of Papermaking Science and Technology, Tianjin University of
Science & Technology, Tianjin 300457, China)

Abstract: The feasibility of using adsorption to get rid of methanol in the waste gas of pulp mills has been explored, and
zeolite molecular sieve, natural zeolite, residues of pulp mills (such as sawdust and bagasse pith) were used as adsorbents in
this research. Influencing factors such as temperature, time and methanol concentration on the adsorption of methanol with
ZSM-5 hydrophobic molecular sieve,5 A molecular sieve and natural clinoptilolite were studied, and then the adsorbing
performance of sawdust and bagasse pith with different moisture content was investigated. The results indicate that ZSM-5
hydrophobic molecular sieve has the best absorption property and 5 A molecular sieve is the next in performance, while natu-
ral clinoptilolite is the least effective. The three inorganic materials’ adsorption quantity at equilibrium increased with the
decrease of temperature and the increase of methanol concentration, and the adsorption equilibrium time decreased with the
increase of temperature. The adsorption quantity at equilibrium of ZSM-5 hydrophobic molecular sieve, 5 A molecular sieve
and natural clinoptilolite at 40 ‘C were 15.00 mg/g, 4.90 mg/g and 2.68 mg/g, respectively. Moisture content also affects the
adsorpting performance of the residues. The equilibrium time and adsorption capacity increase with the rise of moisture con-
tent in laboratory conditions. It took pine sawdust (moisture content was 59.89% ) , eucalyptus sawdust (55.29% ) and bagasse
pith (54.82%)12h, 10h and 5h to reach adsorption equilibrium , and their saturated adsorption of methanol was
16.30 mg/g, 12.84 mg/g, 13.56 mg/g, respectively. Therefore, the residues (i. e. sawdust, bagasse pith) can be used to adsorb
waste gas generated during pulping, before they are burnt in the boiler.
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TRER BRI 92% ~ 99%. A5 B , 2 7
R RFLE B EHERR 2~6 £%5,5 A 2 Fiiifl
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Tab.1 Methanol mass concentration in the gas phase of
contaminated condensate in gas-liquid equilibrium

s BRI (el S B (ugl™)
A, 23.21 Ao 7.64
A1 10.78 A1/3 3.25

1.2 ZWHE
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007258 3 i o0 i 2 . A R 5] [ A 4 B SR A
T AL, BRAE FRER (1.000 +0.001) g #1, HiAfth
FIFRE (0.200 +0.001) g.
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Fig. 1 Curves of methanol adsorption rate with different
samples
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Fig. 2 Effect of gas phase methanol mass concentration
on the adsorption of methanol with ZSM-5 zeolite
molecular sieve and natural clinoptilolite
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Fig. 3 Effect of moisture content and time on the metha-
nol adsorption with pine sawdust and eucalyptus
sawdust
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