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Charge distributions of metal protein model molecules containing lithium ion by ABEEMon
model
WANG lJian-jiang, DU Peng, GAO Shuang, ZHAO Wei, WU Xiao, HE Ping, YU Hua-dong, YANG
Zhong-zhi,
(Department of Chemical Engineering and materials, Yingkou Institute of Technology, Yingkou
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Abstract : By applying the atom bond electronegativity equalization model (ABEEM oz model), a
large number of quantum chemical calculations were performed to determine the ABEEMorx
parameters of metal protein model molecules containing lithium ion(include reference charge.
valence electronegativity. valence hardness). Calculated results obtained by ABEEM oz model are in
good agreement with those by the ab initio method. This study shows that ABEEM oz model can be
applied to the analysis of the structure and property of metal protein model molecules containing
lithium ion.
Key Words : metal protein model molecules containing lithium ion; ab initio method; ABEEMox
model; ABEEM oz parameter; charge distributions
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On the Characteristics of Words in News English
XU Dandan

(Department of Foreign Language Teaching and Research of Yingkou Institute of Technology,
Yingkou 115014, China)

Abstract: The news report is a timely and effective way to report the most recent and interesting
events. As a result, the timeliness of news coverage requires that news English should have the
characteristics of accuracy and refinement. This paper will deal with the characteristics of news

English through analyzing the real examples in news English.
Key words: news English, words, characteristics
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Preparation and characterization of novel chitosan

nanofiltration membrane

Tao Mu*, Guanglei Tan, Yang Hu, Songfu Han, Lin Zhou, Yi Ding

Department of Chemical and Materials Engineering, Yingkou Institute of Technology, Yingkou 1150143

Abstract Conventional nanofiltration (NF) membranes had a relatively low flux. In this paper, one mesogenic
compound was grafted to chitosan in order to change the structure, hence the performance of the NF membrane. A
series of novel composite NF memebranes were prepared by over-coating the polysulfone ultrafiltration membrane
with the mixture of chitosan and mesogenic compounds modified chitosan. The mesogenic compound and chitosan
derivative were characterised by infrared spectrophotometer (IR), differential scanning calorimetry (DSC),
polarized optical microscope (POM); the structure of the membrane was characrerised by scanning electron
microscopy (SEM). The composite NF membrane’s rejection rate and flux were strictly related to the mesogenic
compound grafted to chitosan and its composition. Extremly high flux, 2543.3Lm>2h! was observed with P1.4
composite NF membrane, and the rejection remained to be as high as 66.3% at 0.4 Mpa with 1000 mg/L NaCl.
These results, together with SEM and infrared images of the composite NF membrane, indicated the mesogenic
compound structure was crucial for the structure and function of the composite membrane.

Key words polysulfone; chitosan; mesogenic compound; composite nanofiltration membrane

1. Introduction

Nanofiltration (NF) membrane, a new type of separation membrane between reverse osmosis (RO) membrane
and ultrafiltration (UF) membrane, has been actively developed in the recent years. Due to its high seperation
efficiency and low energy expenditure required in operation, NF has been applied alone or in combination with
other seperation process in many fields including water softening treatment of waste water, oil industry, food
processing, etc[1-3]. The major limitation of currently NF membrane is membrane fouling. A severe decline of flux
over extended period of operation is the direct result. Many recent literature have reported different approaches to
solve the problem[4]. High flux can be achieved by improving membrane preparation process or altering the

membrane properties. This article is focusing on the latter approach to achieve high flux by adjusting the membrane

Author introduction: MouTao (1978 -), Department of Chemical and Materials Engineering, Yingkou Institute of Technology,
associate professor, Engaged in the research of functional polymer materials. Call: 13504171723, Email:
mutao780920@126.com.
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hydrophobicity and surface charge. Chitosan, a cationic polysaccharide obtained by alkaline N-deacetylation of
chitin, has been routinely used in  membrane preparation due to its abundance, hydrophilicity and enviromental
benignancy.By hydroxylation, amination reactions chitosan can be modified[5-10]. Employing chitosan and its
modified derivatives, various NF membranes were reported by surface cross-linking, blending and ultraviolet
irradiation preparation methods[7-11].

Composite NF membrane based on multi-layer composite structure was designed in this paper, with polysulfone
UF membrane as the base to provide mechanical strength and the modified chitosan/chitosan mixture as the top
layer to provide filtration function, aiming to achieve high rejection with high flux. As the helical structures existed
in liquid crystal[12-16], the mesogenic compound with such structures was grafted to chitosan through
hydroxylation in this paper to provide the change of the structure, hence performance of the NF membrane[17-19].
A series of NF membrane were prepared with this design. The rejection rate of conventional chitosan nanofiltration
membrane was about 40-60% for NaCl, which flux was about 5-20 Lmh1[20-22]. In this paper, the rejection of
one particular NF membrane for NaCl solution was slightly higher than the reported value of nanofiltration
membrane based on chitosan, more important the flux was about three orders of magnitude higher than other
conventional chitosan nanofiltration membrane. This unique property, which has not yet been reported before, was
believed to be the result of its structure at molecular level (i.e. the modification of chitosan with the right
compositions). This result encourages further study of the structure-property relationship in future. In general, the
novel NF membrane designed and prepared in this paper had high flux and low energy expenditure in operation,
which potentially would has broad applications in different fields.

2. Experimental
2.1 Materials and methods

A self-made test equipment was adopted for the membrane performance test, as shown in figure 1. DDS-307
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conductivity meter (Shanghai Leici Instrument Factory) was used to evaluate the conductivity of solution;
Spectrum One infrared spectrometer (PerkinElmer) was used to test the chemical compostion of monomer and
polymers; differential scanning calorimetry (DSC) analytical meter (NETZSCH DSC-204) was used for the
measurement of thermal transition properties of monomer; Polarized Optical Microscopy (POM) (Leica) was used
for the observation of the texture of monomer; SSX-550 type scanning electron microscope (Shimadzu) was used
for the observation of the morphology of NF membrane.

Chitosan [Mw>20000 Da, degree of deacetylation (DD>90%)]; N-methyl pyrrolidone and polyvinylpyrrolidone
were all analytical grade purchased from Sinopharm Chemical Reagent Co. Ltd; acetone, glutaraldehyde and
polyvinyl alcohol were obtained from Shenyang Xinxi reagent Factory; 4,4’-dihydroxybiphenyl was purchased
from Beijing Chemical plant; cholesterol was purchased from Henan xiayi Bell biological Products Co.Ltd;

polysulfone was purchased from Shanghai Shuguang chemical plastics industrial corporation.

Pressure meter 1 Pressure meter 2

Valve 2
N
= ~
g y<Z
-
o
©
£ Permeated solution
>
O
~ |_» e
=2 /
Feed solution ——
Membrane—"|

Figure 1. Diagram of experimental apparatus for testing of the rejection and flux
2.2 Preparation of modified chitosan

The structure of mesogenic compound Mj, was shown in figure 2.
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6-(((8R,9R,10R,13S,14R,17S)-10,13-dimethyl-17-((S)-6-
methylheptan-2-yl)-2,3,4,5,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl)oxy)-6-
oxohexanoic acid

Figure 2. The structure of monomer My

Chitosan was grafted polymerization with the monomer in different ratio. The polymerization schemes was

shown in figure 3.

)

O O
1l
O-C—(CH,),-C—ClI + Chitosan — P

Figure 3. Scheme of polymer P1 synthesis

General procedure for mesogenic compound modified chitosan preparation

(1) Mgz compound acid chloride derivative was prepared by reacting M1 with SOCI; into at 50°C for 6 hours.

The product was purified by distillation.

(2) The acyl chloride obtained from last step was dissolved in chloroform and added to the chitosan

methansulfonic acid solution dropwise over 3.5 hours. The ratio between chitosan and Mj acyl chloride was listed

in table 1. Once the reaction was over, the reaction mixture was cooled down to 4°C for 10 hours before aceton

precipitation treatment. The products were then filted twice and allowed to dry under vaccuum.

Table 1. Polymerization feeding
24



B TFREFR (LT )

Polymer Mets/g mm1/g B
P10 1.09 0 0
P11 1.09 0.026 0.01
P12 1.09 0.051 0.02
P13 1.09 0.129 0.05
P14 1.09 0.257 0.1
Pi-s 1.09 0.514 0.2
Pi-6 1.09 1.258 0.5
P17 1.09 2.056 0.8
Pi-s 1.09 2.57 1.0

B: the molar ratio of primary hydroxyl and monomer.
2.3 Preparation of UF membranes

The polysulfone UF membrane was prepared by phase inversion, process was as follows[23-26]:

(1) 4.2g polysulfone was dissolved in 25.7g N-methylpyrrolidone. To this solution was added 0.12g acetone and
0.075g polyvinylpyrrolidone (PVP) to form the casting solution, which was filtered through a G2 sand filter to
remove the undissolved impurities. The solution was then deaerated by standing for 10 hours.

(2) The casting solution was applied to a piece of gauze (80 hole) tiled on the glass. The solvent in the membrane
was first partialy evaporated at ambient temperature for a minute, then the membrane was transferred to a water
bath to set.

2.4 Preparation of composite NF membranes[27-31]
(1) The mixture of mesogenic compound modified chitosan and chitosan was dissolved in 2.5ml 4% acetic acid

solution with 0.04% polyvinyl alcohol (porogen). The casting solution was obtained by deaerating the above

25



2017 01 #7 (&% 12 #0)

solution.

(2) The polysulfone UF membrane was fixed on the glass. The casting solution was then applied to coat the UF
membrane. The newly formed membrane was vaporized for 60 seconds at room temperature, then cross-linked by 1%
glutaraldehyde. The composite membrane was ready after 16 hours at ambient temperature.

2.5 Permeation experiment

Flux and rejection were calculated based on the equations 1 and 2.
F=V/At 1)

Where: F is the flux; V is the volume of the permeating fluid passing through the membrane; A is the effective
area of membrane (0.93cm?); t is the time for permeation.
R = (1-Cy/Co) <100% )

Where: R is the rejection; Cp and Co are the concentrations of the permeated fluid and feed respectively.

The concentration was replaced by the conductivity of salt solutions because the 1000mg/L NaCl solution was
very dilute solution in this study.

3. Results and discussions
3.1 The characterisation of the mosogenic compound and the chitosan derivatives
3.1.1 Infrared analysis

Spectrum One infrared spectrometer was used to test the chemical compositions of the mosogenic compounds
and the chitosan derivatives.

The infrared spectrum of M; was shown in Figure 4. The absorption band at 3433cm* was associated with the
stretching vibration of hydroxyl of carboxylic acid; the absorption band at 2943cm* and 2867cm™ was associated
with the stretching vibration of the methyl and the methylene; the absorption band at 1722cm and 1694cm™ was

associated with the stretching vibration of carbonyl.
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Figure 4. IR spectrum of My

The infrared spectrums of  polymers P; was shown in Figure 5. The conclusion could be drawn: comparing with
the raw chitosan, the ester carbonyl absorption peak appeared at 1730 cm™, and the absorption peak of ester
carbonyl increased with the ratio increase of monomer and primary hydroxyl of chitosan from bottom to top. M;

was successfully grafted to chitosan respectively.

%Transmittance

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers(cm™)

Figure 5. IR spectrum of polymer P,
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3.1.2 Thermal analysis

The phase transitions and corresponding enthalpy changes of the mosogenic compound was characterized by

Differential scanning calorimetry (DSC).

The DSC curve of Monomer M: was shown in Figure 6. The heating curve had two endothermic peaks,

respectively, representing the melting transition (Tm = 137°C) and the clearing transition (Ti = 147°C), the

endothermic enthalpy of which were AHm = 72.37J/g and AHi = 1.15J/g.

Heat Flow/(mW/mg)
w
T

50 100 150 200 250
T/I°C

Figure 6. Heating DSC curve of M;

3.1.3  Textures analysis

The optical textures of the mosogenic compounds were studyed by the polarized optical microscope (POM) with

a hot stage under a nitrogen atmosphere.

The mesomorphism and textures of monomer M; were shown in Figure 7. The polarized optical micrograph of

monomer M revealed that M; exhibited an enantiotropic oily streak texture and a broken focal conic texture during

its heating and cooling cycles. When M; was heated to about 137°C, it began to melt. When 142.7°C, the oily streak

texture of the cholesteric phase appeared as shown in Figure 13 (a), and the birefringence totally disappeared at
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147 °C. When cooled to 144.9°C from isotropic, the broken focal conic texture displayed, as shown in Figure 13 (b).

It was typical cholesteric liquid crystal monomer.

Figure 7. Polarized optical micrograph of My

The conclusion could be drawn from the analysis: M1 was grafted to chitosan respectively. M1 was a cholesteric
mesogenic compound with a helical structure[14-16].
3.2 Effect of the degree of modified chitosan by different monomers on the rejection and flux of composite

NF membrane

The test of the composite nanofiltration membrane was conducted after a pre-pressure at 0.4 Mpa for 0.5 hour.
The relationships between grafting degree and membrane performance was shown in Figure8. The rejection and
flux both increased till 5% with P1.3 composite memebrane. The rejection reached the maximum of 64.4% and
corresponding flux was 2133Lmh"t with P1., composite memebrane when the grafting degree of M to chitosan
was 10%. When the grafting degree was higher than 10%, the rejection dropped and flux increased, indicating the
filtration performance deteriorating. The data indicated the structure of M; and its appropriate composition in the
chitosan derivative were crucial for the composite membrane performance. The reason may be as follow: with the
right grafting degree, the helical structure of M; made the tortuosity of the pore increase. While the pore became
larger when the percentage of M; exceeded 10%, which might result from the bulk of Mi. Comparing with

other conventional NF membrane, this membrane operated at low pressure with high flux[4, 21], which had low
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energy expenditure and could be useful for water softening and the treatment of waste water. As the aim of the
study was to obtain NF membrane with high rejection and high flux, P14 was selected as the casting material for

further optimisation.
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Figure 8. Effect of the degree of the P; graft on the rejection and flux of the composite membrane
3.3 Effect of the membrane preparation conditions on the performance of nanofiltration membrane
3.3.1 Effect of glutaraldehyde concentration on the rejection and the flux of composite NF membrane

The NF membranes were prepared with different concentrations of glutaraldehyde solution 0.1%, 0.2%, 0.5%,
0.75%, 1%, 1.25%, 1.5%, 1.75% and 2% as cross-linking agent. The effect of glutaraldehyde concentration on the
performance of the composite membranes was shown in Figure 9. The increase of the rejection with decrease of
flux was observed as the concentration of glutaraldehyde increased from 0% to 1%. Once the concentration was
higher than 1%, a sharp drop of rejection and a substantial increase of flux were the results. This phenomenon

suggested at beginning, the cross-linking reaction occurred at the surface, which made the surface of membrane
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compact. When the glutaraldehyde concentration increased to 1%, the cross-linking reaction occurred in the entire
active layer, which resulted in the formation of the larger network structure and increasing the size of pores buried
in the active layer, thus the rejection decreased and the flux increased[21]. The maximum rejection was 64.4% with

the flux as 2133Lm2h! at the optimum concentration of the glutaraldehyde of 1%.

2800

n —ua—RJ1

64 - \ ./-/ \ —A—F ] 2700
-
u A

n -1 2600

/ - 2500
62

/ 4 2400

r'y

A

Rejection/%
LU wrxnid4

2300

. _
Ak

— g

60

-1 2100

=77 U P PR R NP ENPUR NN RPN REPU NNPU RPN NP SR SR B
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 3.0

C(glutaraldehyde)/%

Figure 9. Effect of glutaraldehyde concentration on the rejection and flux of composite membranes
3.3.2  Effect of polyvinyl alcohol concentration on the rejection and flux of composite NF membrane

The membranes were prepared with a range of concentrations of polyvinyl alcohol solution 0.01%, 0.02%,
0.04%, 0.06%, 0.08%, 0.1% and 0.12%. The effect of polyvinyl alcohol concentration on membrane rejection and
flux was shown in Figure 10. The impact of poly vinyl alcohol concentration on rejection was not very significant.
With 0.06% of poly vinyl alcohol, the flux reached as high as 2642 Lmh1, while maintaining good rejection of
64.3%. Pore ratio increased along with the increase of the concentration, which led to enhaced flux with lessened
rejection. However polyvinyl alcohol was not dissolved completely when its concentration exceeded 0.06%.

Therefore, polyvinyl alcohol concentration 0.06% was selected.
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Figure 10. Effect of polyvinyl alcohol concentration on the rejection and flux of composite membrane
3.3.3  Effect of acetic acid concentration on the rejection and flux of composite NF membrane

Different concentrations of acetic acid (1%, 2%, 3%, 4%, 5%, 6%, 7%, 8% and 9%) were used in the
membrane preparation process. As illustrated in figure 11, the effect of acetic acid concentration on rejection and
flux was in opposite trend as expected. With optimal cocnentration of acetic acid being 6%, both rejection (64.6%)
and flux (2604 Lm-2ht) were high. Because chitosan was soluble in acetic acid but not in water, the chitosan was
dissolved gradually along with the increase of the acetic acid concentration, which led to the forming of more
compact film with decreased flux with increased rejection. When the acetic acid concentration reached to 6%,
chitosan was dissolved completely. Higher concentration of acid might lead to the decomposition of chitosan’s

derivatives, which caused the porosity to increase. So the flux increased and rejection decreased instead.
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Figure 11. Effect of acetic acid concentration on the rejection and flux of composite membrane
3.3.4  Effect of cross-linking time on the rejection and flux of composite NF membrane

Cross-linking time influence on NF composite membrane function was also investigated. A series of
membranes were prepared by cross-linking from 10 hours upto 26 hours with a 2-hour increasement. Rejection and
flux were shown in figure 12, the rejection increased firstly, then decreased before it stabilized at a certain level
wherease the flux decreased firstly, then increased before it stabilized at a certain level. The maximum rejection
was 65%, and the corresponding flux was 2602Lm2h1. Because the pore contraction and the tortuosity increased
with prolonged cross-linking time, the increased rejection with the decrease of flux was observed. However when
the cross-linking was longer than 14 hours, the Schiff base might be decomposed, which was consistent with the

literature[20, 22]. Therefore, the optimal cross-linking time was 14 hours.
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Figure 12. Effect of cross-linking time on the rejection and flux of composite membrane
3.3.5  Effect of ratio between P1.4 and the chitosan on the rejection and flux of composite NF membrane

A series of composite NF membranes were prepared with P,.4 and the chitosan at the ratio of 0:9, 1:8, 2:7, 3:6,
4:5, 5:4, 6:3, 7:2 and 8:1. As shown in Figure 13, The rejection increased first, then decreased and the flux
showed the opposite trend. Because the Pi.. was water soluble with relative large volume, it might attach to the
wall of pore at beginning. This led to the flux declined and the rejection increased. With the proportion of P14
increasing, it was hard to film on the basement membrane. The size of pore was at the level of ultrafiltration, so the
flux increased and the rejection decreased. When the proportion of P14 increased continuously, it could not form a
film on polysulfone surface. The phenomena of adsorption would no longer occur and the aperture size remained

the same. The flux and rejection stabilized at the same level. Therefore, the optimal ratio was 4:5.
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Figure 13. Effect of ratio between P1.4 and the chitosan on the rejection and flux of composite membrane

Based on the above results, the best experimental conditions of composite membrane preparation were as the
following: glutaraldehyde concentration was 1%; polyvinyl alcohol concentration was 0.06%; acetic acid
concentration was 6%; cross-linking time was 14 hours at room temperature; the ratio of P1.4 and the chitosan was
4:5. The rejection of compared NF membrane was 66.3%, the flux of which was 2543.3Lm?h"! with the 1000 mg/L
of NaCl.
3.4 Structure characteristic of composite membrane

The cross-section and surface of this membrane were characterized by a SSX-550 scanning electron microscope
as shown in Figure 14. The composite membrane surface was magnified 30,000 times as shown in Figure 14 (a),
and (b) was 1000 times magnification of the cross-section of the membrane. The surface of composite membrane
was compact with some elevated area, which indicated that the surface was not completely smooth  but with small
gel particles in it. They formed the active layer of composite membrane. The cross-section of composite membrane
had two layers. The upper was the thin and dense cross-linking layer; the lower was the polysulfone support layer

with a sponge-like structure. The combination of the top dense function layer and the loose supporting layer
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allowed the composite membrane maintaining high rejection with high flux.

AccY  Piobe  Mag Det H—— 500nm AccV  Probe  Mag Det F—— 10um
150kV 1.0 x30000 SE 33 150KV 20 %1000 SE 31

Figure 14. The surface (a) and cross-section (b) images of the composite membrane
4 Conclusions

The composite nanofiftration membrane reported in this paper was structured with two layers: the upper was the
thin and dense cross-linked layer, which played a crucial role in separation; the lower was the polysulfone support
layer, with a sponge-like porous texture. The upper layer was prepared with a homogenous mixture of mesogenic
compounds modified chitosan and chitosan. With the optimal composite membrane preparation conditions ( 1%
glutaraldehyde concentration, 0.06% polyvinyl alcohol concentration, 6% acetic acid concentration, 14 hours
cross-linking time at room temperature, the ratio between P14 and the chitosan 4:5), the rejection of the membrane
was 66.3% with flux as high as 2543.3Lmh! with the 1000 mg/L of NaCl at 0.4 Mpa. This excellent high flux
was the result of the membrane structure and function modification through the introduction of mesogenic
compound. The best performance was achived with composite membrane with P1.4. The unique structure of
mesogenic compound My allowed extra high flux with very good rejection. Further study of this unique membrane
is ongoing. This work might open the possibility to improve NF membrane properties by introducing novel
compounds.
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Problems and solutions to practical teaching in Applied and Technical undergraduate coure Colleges
and Universities

YANG Xing Long
(Yingkou Institute of Technology Dean's Office 115014)

Abstract :As a new force of undergraduate colleges and universities in recent years, the application
of technical colleges and universities is in the stage of rapid development. Practical teaching bears
the important task of the development of the school as the core of the teaching of applied technical
colleges. There are some problems which need to be solved urgently in the practice teaching of
Applied Technical Colleges and universities. On the basis of pointing out the problems, this paper
puts forward the corresponding solutions.

Key words: practice teaching; problem; countermeasure
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On the transformation of college English teachers under the mode of culticating talents with practical
skills
ZHOU Yingl SHANG Li-li2

Abstract: The development of higher education in China increasingly demands the cultivation of
talents with practical skills. Under this circumstance, college English teaching poses more and more
requirements for college English teachers, not merely teaching vocabulary and grammar, but also
cultivating English application abilities of the students. In addition to professional knowledge,
studetns also need to know some imformation of other areas or fields. Therefore, English teachers
must accomplish self-transformation which has no fixed patterns and needs exploration and practice.
This essay figures out some transformation stragegies with practical significance and application
value through the study of college English teaching model in Yingkou Institute of Technology, at the
same time offering some advice for other teachers in the process of transformation.

Key words: higer education,college English teachers, transformation strategies
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Applied Colleges Open Laboratory Construction and Management as example Yingkou
Institute of Technology
Cui Yu, Xu Guang-chen, Xiuxu

(Mechanical and power Engineering Department,Yingkou Institute of Technology, Yingkou Liaoning, 115014,
China)

Abstract: As the education system reform, a large number of ordinary undergraduate course colleges
and universities began to applied, in the process of transformation, opening laboratory in colleges
and universities also need to establish a new management mechanism to meet the requirements for
education under the new situation, and as the experimental development of transformation in
liaoning province, yingkou institute of technology will open laboratory construction and
management as the development of key, start the "double professionals, double shills, double
hundreds, double mentors " of the teacher training program and the introduction of three kinds of
modern management technology platform, constructing network experiment base. New management
system on the one hand, to strengthen the cultivation of experimental teachers, improve the level of
experimental teaching, but also provide students with a good experiment conditions and environment;
On the other hand, provide necessary data support for the transformation of other universities and
demonstration.

Key words: Applied; opening laboratory; training plan; experimental base
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Mathematics"----a case study of Applied University
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(Department of Electrical Engineering, Yingkou Institute of Technology, Liao Ning, YingKou,
115000)
Abstract: The application of university to cultivate students' practical application ability as the goal,
therefore requires the university mathematics classroom not only need to teach the basic theory
knowledge, more need to integrate into the actual teaching link. The construction of the fine course
of the university provides the practical teaching platform, and the practical application teaching part
is added in the curriculum of the fine course, which saves the teaching time and improves the
practical application level of the students.
Key words: excellent courses, applied university, mathematics experiment
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Informal College Students
The influence of organization on College Students' management

Yang Yuanyuan
(Finance department, Yingkou Institute of technology, Yingkou Liaoning 115014 )
Abstract The informal organization of college students is not a formal organization under the
educational system, but it has an important effect on the learning behavior,, and even social security
and stability of College students. The influence of informal organization of college students on the
management of college students is twofold, which has both positive and negative effects. Therefore,

it is very important to guide and manage the informal groups of College students.
Key Words college students;  informal organization ; college ; student management
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