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Tab.1 Zhengjiao experiment for the reaction of the chloromethylated copolymer and B —naphthol *

Factor Zhengjiao condition Result
. Amcunt of Amount of i
Condition Temperature  Time B — naphthol zincO:hlodde Residual chloride c:f:i;iﬁi:;t:j
() (h) (%) (%) content (%) copolymer (% )

No.

1 65 6 5 10 12.89

2 65 8 10 15 9.38

3 65 10 20 20 4.47 60

4 75 6 10 20 9.60 0

5 75 20 10 4.01 60

6 75 10 5 15 9.30 50

7 85 6 20 15 3.88 60

8 85 8 5 20 7.08 50

9 85 10 10 10 6.38 50

* Chloride content of the initial chloromethylated copolymer is 18.02%. Amount of f—naphthol and zinc
chloride is account for per cent of the chloromethylated copolymer weight

Tab.2 Zhengjiao experiment of the functional reagents*

Factor Zhengjiao condition Result
Condition Temperature  Time The kind of Amount Residual chloride Split content of
(C) ) functional of reagents content (%) chloromethylate
reagents (%) copolymer (%)
1 50 4 B —Naphthalene - 5 14.79 0
sulfonic acid
2 50 6 o — Naphthamine 10 15.22 0
3 50 8 o — Naphthol 15 8.23 0
4 60 4 o« — Naphthamine 15 14.63 0
5 60 6 a— Naphthol 5 11.85 0
6 60 8 B— Naphthalene — 10 12.89 0
sulfonic aid
7 70 4 a— Naphthol 10 11.29 0
8 70 B— Naphthalene — 15 11.08
sulfonic acid
9 70 8 a — Naphthamine 5 8.45 Y

* The mixed porogenicagent of liquid paraffin (60% )and toluene (40% ) has used . chloride content of the

initial chloromethylated copolymer is 19.77% . amount of zinc chloride is 15 per cent of the chloromethylated

copolymer weight
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Tab.3 Structures and properties of polymeric adsorbents with functional groups*

Number of Residual Apparent  Moisture  Specific Capacity of the adsorbent for
No. polymeric chloride density content surface adsorbing f—naphthalenesulfonic
adsorbent  content (%) (wet)(g/ml) (%) area m’/g) acid in water by static state (mg/g)
1’ 5161 3.73 0.96 56.3 1039 207.6
2’ 5162 4.28 0.97 58.8 957 160.3
3’ 5163 2.27 0.98 59.6 146 109.5
4’ 5181 3.71 0.95 58.8 508 212.9
5’ 5182 3.10 0.91 60.9 1055 114.5
6’ 5183 3.38 0.95 61.9 1340 191.3
7’ 5191 3.22 0.97 61.2 194 77.5
8’ 5192 2.94 0.94 60.2 500 155.9
9’ 5193 2.58 0.96 60.6 845 170.4
H-103 - - - 920 169.6
320 4.15 0.75 39.2 826 127.5

¥ 320 is a polymeric adsorbent without any functional group.
Original concentration of f—naphthalenesulfonic acid in waste water is 4761.3ppm.
H-103 is a non—polar polymeric adsorbent with high specific surface area,it has made in The Chemical
Plant of Nan Kai University
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Fig.1 The adsorbent curves of 5181. 5182, 5161, Afem ™)
320 and H—103 for adsorbing B—naphthalene Fig 2.Infrared spectra (320—without any
sulfonic acid by static state functional group, 3 —with a—naphthol.
(Original concentration of f—naphthalene 8 '—with f—naphthalenesulfonic acid,
s . .
sulfonic acid is 4761.3ppm) 9 '~ with a—naphthamine. )
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Fig.3 The adsorbent curves of polymers with different

pore structures for adsorbing B —naphthalenesulfonic Fig.4 The curves of the rate of clean out
acid by static state f — naphthalenesulfonic acid in water
(Original concentration of f—naphthalenesulfonaic by 5161, 5213 and H—103 adsorbent

acid in water is 4666.9ppm)
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Tab.4 Effect of crosslinking degree and porogenicagent on the
structure and properties of the polymeric adsorbent
Nulmber.of Crosslinking Kinds and amount of fh:l)ride Coll:tlcmd Residual chloride
No. polymeric degree (%) porogenicagent* (%) - ' ¢ oromethylate content of
adsorbent copolymer (%) adsorbent (%)

¥ 5221 6 Paraffin oil (60) Toluene (40) 19.77 2.89

H#

2 5222 6 Gasoline (100) 20.06 3.50

+#

3 5214 6 Gasoline (60) Toluene (40) 20.51 2.77

Gasoline (80)
& 5213 8 Kerosene (50) Toluene (20) 20.11 2.91
Sdt‘t 5223 34 Paraffin oil (60) 11.33 1.61
Toluene (40)
H-103 - - - -
Apparent Moisture ~ Specific surface  Capacity of the adsorbent for adsorbing
No density content area B —naphthalene sulfonic acid in water by
(wet )(g/ ml) (%) (m¥/g) static state (mg/g)**

a 0.97 56.9 1081 175.2

+*

2 0.99 51.7 1045 110.0

3# 0.98 61.3 1294 184.6

+#

4 0.97 55.2 1244 216.1

5% 0.94 60.7 652 150.2

- - - 148.2

* Amount of porogenicagent is account for per cent of the monomer weight.

** Original concentration of f—naphthalenesulfonic acid in water is 4666.9ppm
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Tab.5 Desorption efficiency of 5161. 5213 and H— 103 adsorbents

Concentration of f—naphthalenesulfonic Sample
acid in flow out water (ppm)
5161 5213 H-103
Volume
of flow out water (BV)
1 49898.3 55308.9 49436.7
2 10608.0 12859.3 5706.7
3 887.4 1119.4 544.3
4 243.0 451.0 359.6
Desorption efficiency (% ) 98.8 103.3 104.1
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Fig.5 The adsorbent curves of 5161, 5213 and

H—103 for adsorbing B —naphthalenesulfonic
acid in water by dynamics

Fig.6 The desorption curves of 5161, 5213 and
H—103 polymeric adsorbents
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SYNTHESIS OF POLAR ADSORBENTS WITH HIGH SURFACE
AREA AND STUDIES OF THEIR SORPTION PROPERTIES

CHEN Jinlong » SHEN Chunyin, LIU Dinglun, YE Zhengxin,
ZHANG Quanxing, HE Binglin

( Jiangsu Institute of Chemical Technology, Changzhou, 213016)

ABSTRACT

On the basis of the preparing method of the general adsorbent and considered
the effect of the physical and chemical structure, the title adsorbents were prepared
by changing the degree of crosslinking, using the different porogenic agent and
introducing the proper functional group. The sorption and desorption properties of
these adsorbents for the industrial waste water of naphthalene organic compounds
were also studied.

Key words Synthesis, Adsorbent, Sorption





