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Abstract 

The article discloses a special rare earth metal La-MOFs adsorption material for α-
pinene targeted intelligent adsorption and a preparation method thereof. In the article, 
the rare earth metal La3+ is used as the ion center, and methyl-α-D-galactopyranoside 
and phthalic anhydride are used as the two ligand raw materials; under the catalysis of 
triethylamine, a coordinating dentate methyl-α-D-galactopyranoside aromatic acid 
ester (GE) is synthesized as an organic ligand for the construction of MOFs intelligent 
adsorption materials; and the GE and rare earth metal lanthanum nitrate solution are 
subjected to molecular rearrangement and coordination self-assembly to synthesize a 
series of new La-MOFs intelligent α-pinene adsorption materials. Analyze the structure 
of La-MOFs through FTIR, SEM/EDS, BET, TGA and other characterization methods, and 
the result shows that the structure of the La-MOFs intelligent adsorption material fully 
meets the design requirements for the intelligent adsorption of α-pinene gas,and has an 
excellent adsorption effect on the α-pinene gas, which is one of the specific VOCs released 
during domestic Pinus sylvestris high temperature/normal temperature drying process. 
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1. Introduction 

Volatile organic compound (VOCs) pollution has become a global issue due to negative 

environmental and human health effects [1-3]. Specific VOCs gas pollutants can be released during 

the wood high/normal temperature drying process, including terpenoids, mainly monoterpenes, such 

as α-pinene, myrcene, camphene, β-pinene, etc., and non-terpene substances, such as carbon 

tetrachloride, aromatic hydrocarbons, carboxylic acids and other organic substances, accompanied by 

toxic and harmful substances such as formaldehyde and acetaldehyde [4-6]. Among the specific 

VOCs gases released during the wood high/normal temperature drying process, some of the gas 

components are inherent to wood, and some are produced through certain chemical reactions; for 

example, α-pinene is one of the main terpenes released during domestic Pinus sylvestris high/normal 

temperature drying process, and it is easily oxidized to form aldehydes, ketones, acids and other 

compounds with a ring structure [7]. For these reasons, effective VOC removal methods and 

development of suitable materials have become important issues [8,9]. 
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Up to now, the processing technology of VOCs is roughly divided into two types: recovery 

technology and destruction technology [10]. These technologies have achieved good adsorption 

effects in the treatment of industrial VOCs, but each has certain limitations. Among them, adsorption 

is inexpensive, highly reusable and eco-friendly,t is one of the most promising methods for removing 

VOCs [11]. Many types of adsorbents with regular pores, adjustable pore size and large specific 

surface area (SSAS), such as silica gel [12], activated carbon (AC) adsorbent [13-17], zeolite 

molecular sieve [18-20], AC fiber [21,22], biochar [23-26], and metal organic framework [27-31] 

have been studied to improve the VOC adsorption performance [32-34].  

Metal–organic frameworks (MOFs), an emerging class of porous materials, have attracted extensive 

attention because their textural structure and chemical functionality could be facilely tailored for 

specific applications through the variation of metallic clusters and organic linkers [35,36]. 

MOFs have some inherent superiorities such as a well-developed porous structure, adjustable pore 

size,homogenous dispersion of components, and facile functionalization, presenting bright prospects 

for photocatalysis[37,38], sensing[39-41], asdorption and absorption [42,43], and so forth [44-46]. 

With the continuous exploration of scientific research and analysis from the perspective of different 

metal ions, the synthesis of MOFs has experienced the selective construction of central metal ions 

from transition metal ions, rare earth metal ions to d-f mixed metal ions, light metals, etc [47-50]. 

Among them, the number of reported structures of MOFs adsorbing materials containing rare earth 

metal ions is much smaller than that of transition metal ions. In the existing literature, most of the 

ligands are nitrogen-containing and oxygen-containing heterocyclic compounds; this type of MOFs 

materials synthesized with metal ions by conventional single-containing O/N heterocyclic organic 

compounds as ligands have disordered atomic arrangement in their pore size, porosity and open space; 

in addition, the density and regularity are low, which leads to a small adsorption force on the organic 

gaseous pollutants terpene molecules in the exhaust gas of wood drying industry. 

With all of the above considerations, here, we used organic biological materials that are good for the 

human environment-sugars and glycosides and organic benzo-containing O rings as ligands; however, 

there are few reports on the three-dimensional porous network framework material MOFs constructed 

by molecular rearrangement and self-assembly with rare earth metal ions La3+. 

2. Materials and Methods 

2.1 Materials 

All the chemicals and reagents used were of analytical grade.O-Phthalic anhydride was purchased 

from Shanghai Lin En Technology Development Co., Ltd.(Shanghai, China), Acetone was purchased 

from Tianjin Beilian Fine Chemicals Development Co., Ltd.(Tianjin, China), Methyl α-D-

glucopyranoside was purchased from Shanghai Macklin Biochemical Co., Ltd(Shanghai, China), 

Triethylamine was purchased from Tianjin Fengchuan Chemicals Co. Ltd. (Tianjin, China), 

Phosphorus Pentoxide was purchased from Shanghai Macklin Biochemical Co., Ltd(Shanghai, 

China), Lanthanum nitrate was purchased from Shanghai Macklin Biochemical Co., Ltd(Shanghai, 

China). 

2.2 Synthesis of La -MOFs 

Synthesis of methyl-α-D-galactopyranoside aromatic acid ester (GE): pouring phthalic anhydride into 

a container, adding acetone, magnetically stirring, then adding methyl-α-D-galactopyranoside, 

heating up to 62-70℃; the mixture is refluxed under stirring and heating; cooling the obtained liquid 

to room temperature, adding P2O5 to dry and filter, and evaporating the obtained filtrate to remove 

the solvent acetone to obtain a colorless viscous liquid GE. 

Synthesis of the La-MOFs intelligent adsorption material: using the solvent synthesis method; placing 

the ligand GE obtained in the previous step in a container, and adding acetone to fully dissolve it to 

obtain a GE solution; dissolving lanthanum nitrate in distilled water to obtain a lanthanum nitrate 

solution; adding the GE solution and the lanthanum nitrate solution into the container in a volume 
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ratio of 1:1-5:1, mixing uniformly, and magnetically stirring, then adding triethylamine dropwise to 

adjust the pH of the solution to 7.0-8.0, stirring at room temperature, and filtering the lanthanum 

nitrate/GE mixture in vacuum; the obtained solid is the La-MOFs intelligent adsorption material. 

The obtained La-MOFs intelligent adsorption material is washed with deionized water (2-5 times) 

and acetone (3-5 times), and dried under vacuum at 60℃ to a constant weight. 

2.3 Adsorption of α-Pinene in Wood Drying VOCs by the La-MOFs Intelligent Adsorption 

Material. 

Principle of Adsorption Experiment:Accurately weighing a certain amount of the La-MOFs 

intelligent adsorption material and placing it in the test position of the instrument (3H-2000P, multi-

station gravimetric vapor adsorption instrument, Best Instrument Technology Co., Ltd., Beijing); 

after the La-MOFs intelligent adsorption material is heated and degassed in vacuum, the sample 

chamber is in a vacuum environment; the adsorbed benzene gas evaporates from the liquid in the 

reagent tube to become vapor; after being adsorbed by the La-MOFs material, the weight change of 

the La-MOFs sample before and after adsorption under a certain relative partial pressure is weighed 

by a microbalance to measure the amount of adsorption and desorption of the specific gas by the 

sample. The adsorbate is the same gas. Up to four samples can be tested in parallel in one adsorption 

experiment, and the average value is used. 

Principle of Desorption Experiment:The desorption process is the opposite of the adsorption process. 

The desorption process is that when the relative partial pressure (P/P0) of gas gradually decreases 

from the optimal value of 0.95 to the relative partial pressure of 0 during the adsorption experiment 

(specific operation: a vacuum pump is used to extract part of the benzene gas from the instrument to 

reduce the partial pressure, and at the same time the adsorption quantity is also reduced, and the 

desorption quantity is correspondingly increased.). When the partial pressure drops to a certain level, 

measure the adsorption quantity at this time by weighing, which is the desorption quantity of the 

material to the gas. 

3. Results 

3.1 The structure design of the La-MOFs adsorption material 

Taking the molecular structure (FIG. 1 is a molecular structure diagram of α-pinene, wherein FIG. 1a 

is a three-dimensional diagram of α-pinene molecule, and FIG. 1b is a plan view of α-pinene molecule) 

of α-pinene gas and its physical and chemical properties as the research content, to design and 

synthesize a special intelligent adsorption material for La-MOFs for treating α-pinene gas. The 

adsorption material is composed of metal La3+ and GE through coordination or chelation force, 

electrostatic attraction, etc., and molecules rearrange and self-assemble to synthesize La-MOFs 

intelligent adsorption material. Its structure contains benzene ring, polyhydroxy hexatomic ring and 

other structures, and it has coordinate bonding and electrostatic force interaction with the empty 

orbital 4f, 5d and 6s of rare earth metal La3+([Xe]4f05d06s0) {La[Xe]4f05d16s2}. The structure of the 

new La-MOFs intelligent adsorption material has a typical topological structure rich in a large number 

of mesopores and porosity, which is most conducive to the adsorption of α-pinene gas with a molar 

volume of 154.9 cm3/mol, and the adsorption quantity is significant. FIG. 2 is a structural simulation 

diagram of GE as an organic ligand, that is, the two molecules of methyl-α-D-galactopyranoside and 

phthalic anhydride are connected in a molar ratio of 1:1 (FIG. 2a), 1:2 (FIG. 2b), and 1:3 (FIG. 2c), 

respectively, and FIG. 2d is a molecular simulation structure diagram of the La-MOFs intelligent 

adsorption material. 

3.2 FTIR Analysis 

FIG. 3 is an infrared spectrum of the ligand GE (curve a in FIG. 3) and La-MOFs-1 intelligent 

adsorption material (curve b in FIG. 3). It can be seen from curve a in FIG. 3 that the broad and strong 

peak of GE at 3360 cm-1 place is attributed to the incompletely reacted hydroxyl group or free 

hydroxyl peak and hydrogen bond on the methyl-α-D-galactopyranoside molecule; the 2976 cm-1 
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place is the C-H absorption peak of methyl -CH3 or -CH2 on the aromatic ring of phthalic anhydride; 

the 1705 cm-1 place is the characteristic absorption peak of carbonyl; the 1580 cm-1, 1545 cm-1, 1486  

cm-1 and 1445 cm-1 places all correspond to the characteristic absorption peaks of benzene ring; the 

1287 cm-1 place is the flexural vibration absorption peak of C-O in the carboxyl structure; the double 

shoulder peaks at 1000 cm-1 and 1100 cm-1 places are the characteristic absorption peaks of sugar 

rings. Compared with the infrared spectrum of the ligand GE, the absorption peak of the La-MOFs 

intelligent adsorption material (curve b in FIG. 3) at 1705 cm-1 place is almost completely suppressed, 

which indicates that the carbonyl group participates in the reaction during molecular rearrangement 

and self-assembly site, and the rare earth metal La successfully coordinated with the organic ligand 

GE. 

 

Figure 1. Molecular structure diagram of α-pinene. 

 

 

Figure 2. The connection model of La3+ and the ligand GE and a molecular simulation diagram of 

La-MOFs. 

 

 

Figure 3. Infrared spectrum of the ligand GE and La-MOFs-1 intelligent adsorption material. 
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3.3 EDS Analysis 

FIG. 4 is an EDS diagram of the La-MOFs-1 intelligent adsorption material. It can be seen from FIG. 

4 that the La-MOFs intelligent adsorption material mainly contains six elements: C, O, N, La and Zr, 

wherein N, O and La are elements contained in metal compounds, which can further prove that self-

assembled assembly site reactions occurred between -C=O and La3+; C and O are elements contained 

in methyl-α-D-galactopyranoside and phthalic anhydride, and Zr is an impurity in the process of 

sample testing and sample preparation. 

 

Figure 4. EDS diagram of the La-MOFs-1 intelligent adsorption material. 

 

 

Figure 5. Nitrogen adsorption-desorption curve of the La-MOFs-1 intelligent adsorption material. 

 

Figure 6. Pore size distribution curve of the La-MOFs-1 intelligent adsorption material. 
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Table 1. Pore Size Distribution and Specific Surface Area of The La-MOFs intelligent Adsorption 

Material 

Sample 
Cumulative 

Adsorption 

Volume (cm3/g) 

Micropore 

Volume 

(cm3/g) 

Average Pore 

Diameter (nm) 

Micropore 

Diameter (nm) 

Mesopore 

Diameter 

(nm) 

BET Specific 

Surface Area 

(m2/g) 

Langmuir 

Specific Surface 

Area (m2/g) 

La-MOFs 1.19 0.67 17.27 0.86 15.07 153.76 205.54 

 

3.4 N2 Adsorption-Desorption Results Analysis 

FIG. 5 is an N2 adsorption-desorption curve of the La-MOFs-1 intelligent adsorption material, and 

FIG. 6 is a pore size distribution curve of the La-MOFs-1 intelligent adsorption material; Table 1 

shows the specific surface area and related parameters of the La-MOFs-1 intelligent adsorption 

material. It can be seen from FIG. 5a that the N2 adsorption-desorption isothermal curve has a 

relatively obvious hysteresis loop, which indicates that there are a large number of mesoporous and 

microporous structures in the La-MOFs-1 intelligent adsorption material, and the curve conforms to 

the composite IV isotherm of the adsorption-desorption isotherm curve, which is conducive to the 

adsorption of gas. When the relative pressure (P/P0) reaches 0.60, the capillary aggregation of the 

adsorbate occurs in the mesopores, and the adsorption quantity rises sharply. The gas in the low partial 

pressure region also has a partial adsorption effect, which indicates that there is a strong adsorption 

effect between the La-MOFs-1 intelligent adsorption material and N2. FIG. 6 is a pore size distribution 

curve of the La-MOFs-1 intelligent adsorption material. It can be seen that the pores of the La-MOFs-

1 intelligent adsorption material are mainly concentrated between 10-35 nm, and the relevant specific 

surface area and pore structure parameters are listed in Table 1. It can be seen from Table 1 that the 

Langmuir specific surface area is higher, 205.54 m2/g, the micropore volume is 0.67 cm3/g, the 

adsorption volume is 1.19 cm3/g, the molar volume of α-pinene gas molecule is 154.9 cm3/mol, and 

the molecular weight is 136.23 g/mol; therefore, the molecular molar volume of α-pinene gas is 1.137 

cm3/g, which is consistent with the cumulative adsorption volume of the La-MOFs-1 intelligent 

adsorption material of 1.19 cm3/g, and is beneficial to the conduct of the adsorption reaction. 

3.5 SEM Analysis 

The Scanning Electron Microscope (SEM) image of the La-MOFs-1 intelligent adsorption material 

is shown in FIG. 7. It can be seen from the figure that the La-MOFs-1 intelligent adsorption material 

is composed of a large number of irregular laminar or cluster structures, and the surface has porous 

and pore structure morphology, which greatly increases the specific surface area and porosity of La-

MOFs-1, and is conducive to the adsorption of α-pinene gas molecules with corresponding pore sizes. 

 

 

Figure 7. SEM image of the La-MOFs-1 intelligent adsorption material. 
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3.6 TGA Analysis 

The Thermo Gravimetric Analysis (TGA) diagram of the La-MOFs-1 intelligent adsorption material 

is shown in FIG. 8. It can be seen form FIG. 8 that the TGA curve distribution of the La-MOFs 

intelligent material is not uniform, the reason may be that when the natural biomass material methyl-

α-D-galactopyranoside reacts with the organic compound phthalic anhydride, the structure of the 

obtained ligand GE and the ratio of the coordination between GE and the rare earth metal La3+ solution 

are different, and the obtained La-MOFs-1 are diverse. It can be seen from the figure that the weight 

loss of La-MOFs-1 is divided into three stages; after 630℃, most of the remaining mass is lanthanum 

nitrate oxide. The first stage of weight loss is caused by the evaporation of water or crystal water in 

the structure of La-MOFs-1 and small solvent molecules in the pores under heated conditions; the 

second stage of weight loss is mainly caused by the decomposition of sugar rings and the 

decomposition of groups in a low-polarity chemical environment; the third stage of weight loss is 

caused by the thermal decomposition of aromatic rings and groups in a high-polarity chemical 

environment. It can be seen from the above analysis that the overall thermal stability of the La-MOFs-

1 intelligent adsorption material has good thermal stability within 50℃-200℃, but the overall thermal 

stability of the whole process is not high. 

 

 

Figure 8. TGA diagram of the La-MOFs-1 intelligent adsorption material. 

 

According to the analysis of FTIR and EDS diagrams, molecular rearrangement and coordination 

self-assembly reactions have occurred between the organic ligands GE and La3+; according to the 

analysis of specific surface area and average pore size, the La-MOFs-1 intelligent adsorption material 

belongs to mesoporous and microporous adsorption material, comprising some microporous pores; 

according to the results of SEM analysis, the surface of the La-MOFs-1 intelligent adsorption material 

is rough; the Langmuir specific surface area is 205.54 m2/g, the aperture and pore volume size, namely, 

the micropore volume is 0.67 cm3/g, the accumulative adsorption volume is 1.19 cm3/g, the molar 

volume of α-pinene gas molecule is 1.137 cm3/mol, which is consistent with the cumulative 

adsorption volume of the La-MOFs-1 intelligent adsorption material, and is beneficial to the conduct 

of the adsorption reaction. The bio-friendly raw materials methyl-α-D-galactopyranoside and phthalic 

anhydride are used, the ligand GBE is prepared under neutral and alkaline conditions, and the La-

MOFs-1 intelligent adsorption material obtained by the coordination self-assembly reaction with La3+ 

has good thermal stability within 50℃-200℃. Based on the above characterization results, it can be 

known that the La-MOFs-1 intelligent adsorption material has successfully achieved the expected 

design purpose and requirements for adsorbing α-pinene gas. 

3.7 Adsorption of α-Pinene by the La-MOFs Intelligent Adsorption Material 

FIG. 9 is the curve of the influence of La-MOFs on the adsorption quantity of α-pinene when the 

preparation time of GE is different. It can be seen from FIG. 9 that in the adsorption process, when 
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the relative partial pressure (P/P0) is 0.95, and the molar ratio of La3+ to the ligand GE is 1:3, under 

the condition that the molar ratio of GE’s synthetic raw material methyl-α-D-galactopyranoside and 

phthalic anhydride is 1:3, 1:4, and 1:5, it shows that when the GE preparation time is 9 hours, the 

adsorption quantity of the three intelligent adsorption materials on α-pinene is higher than that at 8 

hour. 

 

 

 

Figure 9. The influence of GE preparation time on the adsorption quantity of α-pinene. 
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3.8 Influence of the Feeding Molar Ratio of the Two Raw Materials for the Preparation of GE 

on the Adsorption Quantity of α-Pinene 

FIG. 10 is a curve of the influence of the molar ratio of the two ligand raw materials on the adsorption 

quantity of α-pinene when the preparation time of GE is 9 hours. It can be seen from FIG. 10 that 

when the relative partial pressure (P/P0) of the adsorption process is 0.95, the molar ratio of La3+ to 

the ligand GE is 1:3, and the preparation time of GE is 9 hours, under the condition that the molar 

ratio of the synthetic raw material methyl-α-D-galactopyranoside and phthalic anhydride of GE is 1:5, 

the obtained La-MOFs-1 intelligent adsorption material has the best adsorption effect on α-pinene 

than La-MOFs-4 and La-MOFs-5. 

 

Figure 10. The influence of the feeding ratio of the two raw materials on the adsorption quantity of 

α-pinene. 

 

3.9 Influence of the Molar Ratio of La3+ to GBE on the Adsorption Quantity of α-Pinene 

FIG. 11 is a curve showing the influence of α-pinene gas adsorption quantity when the molar ratio of 

La3+ to GE is different when the preparation time of GE is 9 hours. It can be seen from FIG. 11 that 

when the relative partial pressure (P/P0) of the adsorption process is 0.95, the preparation time of GE 

is 9 hours, and the molar ratio of the synthetic raw material methyl-α-D-galactopyranoside and 

phthalic anhydride of GE is 1:5, under the condition that the molar ratio of La3+ to GE is 1:3, the 

prepared La-MOFs-1 intelligent adsorption material has higher adsorption quantity for α-pinene than 

La-MOFs-14 and La-MOFs-15 materials, and the maximum adsorption quantity is 178.7220 mg/g. 

 

 

Figure 11. The influence of the molar ratio of Ce3+ to GE on the adsorption quantity of α-pinene. 
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4. Adsorption Comparison of the La-MOFs Intelligent Adsorption Material on 

Other Wood Drying VOCs Gas 

4.1 Adsorption of β-Pinene Gas by the La-MOFs Intelligent Adsorption Material 

FIG. 12 is the curve of the influence of the La-MOFs-1 intelligent adsorption material on the 

adsorption quantity of β-pinene under different gas relative partial pressure conditions. It can be seen 

from FIG. 12 that when the adsorption conditions are optimal: the preparation time of GE is 9 hours, 

the molar ratio of the synthetic raw material methyl-α-D-galactopyranoside and phthalic anhydride 

of GE is 1:5, the molar ratio of La3+ to GE is 1:3, and the relative partial pressure (P/P0) of the 

adsorption process is 0.95, the adsorption quantity of the La-MOFs-1 intelligent adsorption material 

for β-pinene is the maximum value of 148.0560 mg/g. 

 

Figure 12. The influence of the La-MOFs-1 intelligent adsorption material on the adsorption 

quantity of β-pinene. 

 

4.2 Adsorption of Carbon Tetrachloride by the La-MOFs Intelligent Adsorption Material 

FIG. 13 is the curve of the influence of the La-MOFs-1 intelligent adsorption material on the 

adsorption quantity of carbon tetrachloride under different gas relative partial pressure conditions. It 

can be seen from FIG. 13 that when the adsorption conditions are optimal: the preparation time of 

GBE is 9 hours, the molar ratio of the synthetic raw material methyl-α-D-galactopyranoside and 

phthalic anhydride of GBE is 1:5, the molar ratio of La3+ to GE is 1:3, and the relative partial pressure 

(P/P0) of the adsorption process is 0.95, the adsorption quantity of the La-MOFs-1 intelligent 

adsorption material for carbon tetrachloride is the maximum value of 154.3750 mg/g. 

 

Figure 13. The influence of the La-MOFs-1 intelligent adsorption material on the adsorption 

quantity of carbon tetrachloride. 
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4.3 Adsorption of Benzene by the La-MOFs Intelligent Adsorption Material 

FIG. 14 is the curve of the influence of the La-MOFs-1 intelligent adsorption material on the 

adsorption quantity of benzene under different gas relative partial pressure conditions. It can be seen 

from FIG. 14 that when the adsorption conditions are optimal: the preparation time of GE is 9 hours, 

the molar ratio of the synthetic raw material methyl-α-D-galactopyranoside and phthalic anhydride 

of GE is 1:5, the molar ratio of La3+ to GE is 1:3, and the relative partial pressure (P/P0) of the 

adsorption process is 0.95, the adsorption quantity of the La-MOFs-1 intelligent adsorption material 

for benzene is the maximum value of 2.7930 mg/g. 

According to FIG. 8-14, when it is in the optimal preparation conditions: the relative partial pressure 

(P/P0) of the adsorption process is 0.95, the preparation time of GE is 9 hours, the feeding molar ratio 

of the two synthetic raw materials (methyl-α-D-galactopyranoside and phthalic anhydride) is 1:5, and 

the molar ratio of the central rare earth ion La3+ to the ligand GE is 1:3, it can be seen from the 

comparison of the prepared La-MOFs-1 intelligent adsorption material to the specific VOCs gas (α-

pinene, β-pinene, carbon tetrachloride, and benzene) released in domestic Pinus sylvestris 

high/normal temperature drying process that the adsorption quantity of the La-MOFs intelligent 

adsorption material to α-pinene gas is the maximum. Therefore, the La-MOFs intelligent adsorption 

material is a targeted adsorption material for α-pinene gas. The above experimental data analysis can 

lay a certain theoretical foundation for the treatment of VOCs gaseous pollutants released in wood 

drying industry. 

 

Figure 14. The influence of the La-MOFs-1 intelligent adsorption material on the adsorption 

quantity of benzene. 

 

Table 2. Comparison Data of Adsorption Quantity of α-Pinene with Different Adsorbents 

Adsorbents Maximum Adsorption Quantity of α-Pinene (mg/g) 

La-MOFs-1 Intelligent Adsorption Material 178.7220 

Nd-MOFs 42.4350 

Ce-MOFs 57.6780 

Nano-Lignocellulose/Montmorillonite Composite Adsorption Material 16.6100 

 

It can be seen from the comparison value of the maximum adsorption quantity of α-pinene with four 

different adsorption materials in Table 2 that the new La-MOFs-1 intelligent adsorption material 

designed in the article has a significantly stronger adsorption quantity for α-pinene gas, which is one 

of the specific VOCs gases released in domestic Pinus sylvestris high/normal temperature drying 

process, than other adsorption materials. 

5. Conclusions 

Herein, the article on the adsorption performance of the La-MOFs-1 intelligent adsorption material 

synthesized in the article  on α-pinene, which is one of the specific VOCs gases released during 
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domestic Pinus sylvestris high/normal temperature drying process, shows that: the adsorption 

performance of the La-MOFs-1 intelligent adsorption material for α-pinene is affected by the 

preparation time of the ligand GE, the molar ratio of the two ligand raw materials, the molar ratio of 

the central ion La3+ to the ligand GE, the relative partial pressure of the gas in the adsorption 

experiment, and other factors. The experimental results show that with the increase of the relative 

partial pressure of the gas during the adsorption experiment, the adsorption quantity of the La-MOFs-

1 intelligent adsorption material of α-pinene gas gradually increases; the optimal preparation process 

parameters of the La-MOFs-1 intelligent adsorption material are: the relative partial pressure (P/P0) 

of the adsorption process is 0.95, the preparation time of the ligand GE is 9 hours, the feeding molar 

ratio of the two synthetic raw materials (methyl-α-D-galactopyranoside and phthalic anhydride) is 

1:5, and the molar ratio of La3+ to GE is 1:3. The new La-MOFs-1 intelligent adsorption material 

prepared under the above optimal conditions has a maximum adsorption quantity of 178.7220 mg/g 

for the specific α-pinene gas released during domestic Pinus sylvestris high/normal temperature 

drying process. 
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