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Abstract

Haze problem causes serious health risk and troubles to the human being. Traditional manners such as reducing vehicle uses and biomass burn-
ing etc. don’t work well as was expected. More effective ways to address haze problem are urgently in need. From literatures, haze contains many 
vital elements of plants growth, such as nitrogen, phosphorus and sulfur, such that absorbing them as the fertilizers for forests or other ecological 
systems would be a more effective way to tackle the haze problem. In fact, the components in haze are suitable for fertilizing plants because they 
come from burning oil and coals which are dead plants and animals long time ago. Since soils with water in them are feasible to dissolve the ions in 
haze, combined with ecological functions of forests such as water transparency, harmful gases absorption, forests and other ecological systems can 
effectively absorb the haze and turn them into the fertilizers for plants continuously; therefore, the haze would be eliminated with infinite capacity. 
In summary, haze would be eaten by these ecological systems and turn them into life again. Utilizing afforesting, haze can be eliminated in an envi-
ronment friendly and constructive way, they would become the nutrition in living things and circulate in the biosphere. In this way, not only haze can 
be absorbed, but also the plants are fertilized, more over such process is infinite. 
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Introduction

Figure 1: Chemical analyzing.

Haze problem is a significant health risk factor in megacities 
today. There are different types of haze constituents in terms of 
the particle diameters, i.e., PM10, PM2.5 and PM1 etc. Amongst these 
kinds of particles, PM2.5 is relatively more stable to suspend in the 
air, they are hard to agglomerate due to their surface energy. PM2.5 

mainly comes from anthropogenic sources, such as coal burning, 
vehicle emission, etc. By chemical analyzing,1 as shown in Figure 1, 
77% of PM2.5 mass consists of SO4

2-,NO3
-, and NH4

+, and there is also 
remarkable amount of K+ in total PM2.5. Besides, the total haze also 
contains CO, As, other mineral particles, dust and biomass burning 
products etc.

Table 1 Time series of (a) SO4
2-,NO3

-, and NH4
+ concentration 

(μgm-3) in PM2.5(b) Al concentration (μg m-3), the fraction of miner-
al aerosol, and the elemental ratio of Ca/Al in the total suspended 
particles (TSP) (c) K+ in PM2.5, during the whole study period. (This 
figure is cited from2)
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Table 1: The concentrations of ions in Urumqi (μgm-3)

SO4
2- NO3

- Cl-  NO2
- F- 

PM2.5 TSP PM2.5 TSP PM2.5 TSP PM2.5 TSP PM2.5 TSP

Spring 6.61 9.56 2.98 3.51 4.07 4.95 0.98 1.59 0.32 0.59

Summer 2.37 5.61 1.76 1.85 1.08 2.99 0.29 0.59 0.16 0.18

Fall 23.04 25.72 8.89 5.62 12.06 10.86 0.58 S.22 0.11 0.SO

Winter 80.88 135.53 10.23 16.88 17.42 23.83 0.12 0.21

Mean 28.23 41.22 5.97 6.65 9.13 9.49 0.55 1.54 0.20 0.55

Heating 37.14 52. 73 7.34 8.22 11.16 12.58 0.57 0.57 - -

H/N* 15.65 9.39 4.16 4.44 10.35 4.20 1.97 1.47 0.00 0.00

 
NH4

+ Na+ Ca2+ K+ Mg2+

PM2.5 TSP PM2.5 TSP PM2.5 TSP PM2.5 TSP PM2.5 TSP

Spring 3.57 3.29 1.52 2.47 3.11 7.27 0.56 0.83 0.26 0.47

Summer 1.26 2.88 0.48 0.56 1.72 5.SS 0.21 0.37 0.13 0.16

Fall 13.02 12.31 4.09 4.27 2.69 8.31 1.81 2.04 0.24 0.50

Winter 19.64 22.73 8.50 9.43 1.03 6.52 1.40 1.86 0.21 0.62

Mean 9.92 10.61 5.71 4.32 2.14 6.5S 1.03 1.31 0.21 0.45

Heating 12.20 13.11 4.75 5.37 2.27 7.36 1.25 1.61 0.24 0.55

H/N 9.68 4.55 9.90 9.59 1.32 2.05 5.94 4.56 1.85 3.44

H/N: Heating periods/Non-heating periods.

As shown by Table 2,3 the PM2.5 compositions in Urumqi are 
various kind of ions of inorganic salts. Their major compositions 
are SO4

2-,NO3
-, NH4

+,Cl- and NH4
+, and the concentrations of them is 

obviously higher in heating period than that in non-heating period. 

The fact that the concentration of SO4
2- is remarkably positive relat-

ed to the haze concentration implies that coaling burning should be 
a major source of the haze in Urumqi, and coaling would therefore 
lead to haze in other cities. 

Table 2: The concentrations arid the ratios to particles of five major ions (SO4
2-,NO3

-,Cl--,NH4
+,Na+) and three major anions (SO4

2-,NO3
-,Cl--) in four 

seasons and in heating period.

Concentrations 
particles (μgm-3)

The total  concen-
trations of five major 

ions (μgm-3)
 ratio* of (%)

The total  concen-
trations of three major 

anions (μgm-3)
 Ratio* of (%)

PM2.5 TSP PM2.5 TSP PM2.5 TSP PM2.5 TSP PM2.5 TSP

Spring 69.2 174.0 19.20 24.34 28 14 13.99 18.45 20 11

Summer 58.8 91.3 6.96 13.90 12 15 5.21 10.46 8.9 11

Fall 164.8 263.6 61.05 58.15 37 22 43.99 42.19 27 16

Winter 259.7 428.5 137.25 213.63 53 50 108.53 176.24 42 41

Mean 139.5 239.7 57.13 73.46 41 31 43.76 58.43 31 24

Heating 165.5 289.0 73.32 92.76 44 32 56.2 73.98 34 26
*Ratio: The sum of these ions to the mass concentrations of PM2.5 and TSP.

Moreover, since these ions of PM2.5, i.e., SO4
2-,NO3

-, NH4
+,Cl- and 

NH4
+ are all highly hygroscopic, the water or vapor in the air would 

be easily adsorbed/absorbed onto these aerosol particles and 
hence forms the haze-fog. These particles part as the condensation 
nuclei for haze-fog. The health risk effects of haze have been well 
recognized, there are plenty of studies about it. Haze is hard to be 
filtered because of their small magnitudes near to atoms. Immunity 
is unable to expel them out of the body. Besides, haze also causes 
low visibility which increases traffic accident ratio, facilitates the 
spreads of harmful matters such as virus which are extremely easy 
to cling onto haze particles and hence diffuse themselves further 
in the air. The low visibility brought by them means less sunlight 
onto the earth, lowering the solar energy reception and virus is also 

easier to live under less ultraviolet. The undispersed haze makes a 
lot of trouble to the human being.

In the past, people never consumed such amounts of coals, oils 
and other fossil resources. They contain those elements out of the 
circulation in the biosphere for a long period. As the exploitation 
of them, they were released and become many contents in the air, 
such as SO4

2-,NO3
-, NH4

+,Cl- and NH4
+ ions. These contents then form 

haze.

The circulation of the matters on the earth makes everything in 
harmony, nothing like haze accumulates. For example, the decom-
position of corpses circulates those elements into the biosphere 
again, this balances the generation of the creatures, i.e., the con-
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sumption of their nutrition matters. The generation of the haze is 
also a kind of consumption of these nutritious matters of industry, 
for this reason, people should seek ways to make them circulate 
into the biosphere again to eliminate it. 

The Ecological Effects of Forests and Soils
Researchers have shown many ecological benefits of forest. For-

est consists of various kinds of plants and animals. And there are a 
lot of air pollution removal effects of these lives. Plants themselves 
have purification effects to the air. The carbon fixation of plants via 
photosynthesis has been well know, more CO2 can be fixed from this 
process and the global warming can therefore be modified. How-
ever, plants can also absorb many gaseous pollutions such as NOx. 
Conferta and Ivy have significant absorption effects to NOx; Kaffir 
lily has some sterilization functions; Areca palm can remove toluene 
and xylene. The bamboo palm and Rubber Plant both have abilities 
to remove formaldehyde; Dracaena can remove trichloroethylene; 
in similar fashions, plants can remove many types of air pollutants 
by adsorption and absorption.4 In fact, plants themselves absorb 
fertilizers not only via their roots from the soil, but also from other 
parts of them, such as leaves, and stems.2

Soils, in some extend, may also purify the air. Soils consist of 
mineral materials, organic materials, air and water. Soils are mix-
tures with liquid, solid and gas.5 The solids come from the weath-
ering of minerals, including physical and chemical ones. The ele-
ments of soil come from the parent material of weathering as well 
as volcanos burstand atmosphere. They form electrolytes and the 
elements exist in forms of ions, this facilitates their transportation 
into and out of the plants. When plants live in, these electrolytes 
provide a variety of elements that is nutritious for plants, such as 
K,Ca,N,C,P,Fe,Al,S, etc. The elements that are needed for plants are 
usually absorbed in forms of ions,1 such as NO3

- for nitrogen, SO4
2- 

for sulfur, K+ for kalium, Ca2+ for calcium, Mg2+ for magnesium and 
Cl- for chlorine etc. Ammoniumis also available since they are usual-
ly used in chemical fertilizers. 

As we see before, the better of PM2.5  are just these kinds of ions, 
i.e., SO4

2-,NO3
-,NH+,K+,Ca2+,Cl- and NH4

+ etc.3 When these ions dissi-
pate and are absorbed by the plants as their fertilizers, and after-
some other economical processes, soil would have more capacity to 
dissarc more such kinds of ions from the air. Soils are porous when 
the humidity is moderate and the composition is appropriate, and 
gas from the atmosphere is easy to contact with water and other 
contents in it under this state. In this way, soils can decrease the 
haze in the air and convert them into nutrition for plants. In gener-
al, the haze comes from the consumption of oil and coals, which are 
actually generated from the corpses of plants and animals long time 
ago. They keep suspending in the air because they cannot become 
coals and oils again. In this view, the only way to eliminate haze is to 
make them circulate into the biosphere again, and absorbing them 
by soil as fertilizers for plants is a feasible way.

In another respect, forest also has a good function to the en-
vironment. Water is the essence of all lives on the earth. However, 
inland area is far away from the sea and it is hard for the water to 

travel from the sea into the inland via evaporation alone. If this is 
always the case, there would be no life far away from the sea. In 
contrary, lives are abundant in the inland, rains come regularly and 
forests expanded continuously without human’s over development. 
Why is this? There must be some links between forests and rainfall.
In fact, forests are not only consumers of water, but also promoters 
of water.6 When they drink the water from the sea, the transpiration 
effects would send parts of the water they’ve absorbed up to the 
sky. As these streams accumulate and cool down at high altitudes, 
clouds formed consequently and then travel further into the inland. 
This mechanism makes water spread into the inland and animate 
those areas.

It is worth mentioning that the increases of rainfalls in Lanzhou 
recent years verified this: Lanzhou was a dry place nearly twenty 
years ago and sand storms was coming frequently. Now, as the en-
hancement of afforestation these years in Lanzhou, the rainfalls are 
becoming more and more frequently and there is much less sand 
storm. Today Lanzhou has become a city with green mountains and 
yellow river, and yellow river takes more nutritious soils for the 
plants.

In summary, forests can make the water distribution on the 
earth more balanced and increase the rainfalls around. Like a foun-
tain, forest drink throw the water into adjacent areas. And soils are 
also able to absorb the content in the atmosphere, including haze. 
And the component ions in haze is just similar to the components 
in plants because haze in fact is from the corpses of the plants and 
animals long time age. For this reason, if the ground was not too 
much hardened, the forests would expand the rainfalls and the haze 
would be quickly absorbed by the soils being accelerated by the in-
creasing rainfall brought by the forests. Forests are vital to our en-
vironment balance and habitability, and soils can absorb the haze 
as their fertilizers.

Afforesting as a Way to Convert Haze into Produce Fer-
tilizer

As the forests make the environment more alive, haze can be 
absorbed by them at the same time. What’s more, the component of 
haze is similar to the plants, and the absorbed haze can be turned 
to fertilizer for the plants. Specifically speaking, haze can be elimi-
nated in several ways below:

Firstly, plants can absorb many harmful gases and aerosols, such 
as Ivy and Conferta which can absorb NOx, they can absorb part of 
the harmful haze naturally.7 And plants also absorb their fertilizer 
matters from the air, this process is called foliage fertilization. The 
ions in haze contains SO4

2-,NO3
-,NH+,K+,Ca2+,Cl- and NH4

+ etc, they are 
nutritious for plants and plants would also absorb them in this way.

Secondly, soil consists of minerals and other contents from the 
volcanos and atmosphere. The structures of soils allow them to ex-
change matters with the atmosphere. When the gas from the atmo-
sphere contacts with the soils, dissipation and dissolution effects 
would dissolve haze into the soils. As mentioned before, the haze-
content contains multifarious elements that is suitable to nourish 
plants, such as SO4

2-,NO3
-,K+,Ca2+,Cl- and NH4

+, and their forms of ions 
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is just how these elements that are needed by the plants are ab-
sorbed by them. The absorbed haze can be consumed by the plants 
as their fertilizers and therefore haze can be absorbed into the soil 
and become fertilizers continuously. In this way, haze would be 
converted into the nutrition for plants and eliminated with infinite 
capacity.

Besides, forests produce more food using the energy from the 
sun. In these processes, such as photosynthesis etc., the energy 
from the sun would be fixed as different kinds of foods. Since the 
energy can’t be created or be annihilated naturally, the temperature 
would simultaneously be cooling down by the forests through their 
photosynthesis so that people would not need air conditioners any-
more which produce more heats in whole as they reduce tempera-
ture locally (this can be detected from thermodynamics). The for-
ests make the environment where people live in more comfortably. 

Moreover, forests make homes for various kinds of animals, in-
cluding bats, pangolin, masked civet, various insects, and birds etc. 
When forests bloom, these animals would live into forests and no 
longer have to survive in cities where they are hard to live. This not 
only benefits those animals, but also keeps their viruses away from 
the human. If these animals live in cities, the viruses inside them 
would be readily to attack human. And when they go back into the 
forests, the interactions between thousands of kinds of lives in the 
forests may also prevent the emergency of novel viruses, because 
the complexity of the environment and the natural selection may 
rule them out.

In addition, soils also save waters from rainfalls or snows and 
the seeds in the remnant of human foods. In metropolises, water 
from the snow and rainfall always forms flood because the hardened 
ground doesn’t allow water to go down, and there are no plants that 
can buffer or absorb them; however, such water is environment for 
the growth of plants, including corps for food supplying. More soils 
would prevent the formation of floods and make them into more 
use. And more soils also allow the growth of seeds after people eat-
ing something, such as pitaya, grapes and watermelon etc.

Since the haze mainly comes from the burning of coal and bio-
mass etc., and these actually things are corpses of living creatures 
after all. In the perspective of ecology, haze is the jam in the circula-
tion of the elements from coals and oils. They are from the corpses 
of plants and animals of an ancient period; therefore, the best way 
to eliminate them is to decompose them into the nutrition of plants 
and animals or other living things again, it is hard to lock them 
down. For this reason, using soils as well as the plants on them to 
absorb the haze as their fertilizers is just what is needed to do. Then 
the elements in haze would be converted into the circulation of bio-
sphere and there would be no haze anymore.

In addition, this way of eliminating haze also reduces the needs 
to constrain the using of vehicles, and people would have higher 
quality of lives. Generally, forests as well as soils contained have re-
markable effects to purify the air. Haze can be absorbed by the soil 
as the fertilizer for plants. They also make homes for various kinds 
of animals, lower the environment temperature, prevent the forma-

tion of floods and waste of seeds. Afforesting is an environmentally 
friendly and healthy way to eliminate haze, and haze is converted 
into nutrition for plants. 

Conclusion
The source of haze is well-known today, i.e., coal burning, bio-

mass burning and vehicle emission etc. Unfortunately, a majority of 
them is necessary for the development of our human right now. On 
the other hand, it is not effective to eliminate haze by cutting down 
their emissions only. Just like the cases in many areas of China to-
day, the haze is still remaining while all cars, factories and biomass 
burning etc. are stopped. Stopping emission alone doesn’t work 
well as expected; hence, it is necessary to find new ways to elimi-
nate those haze to solve this haze problem.

According to the discussions above, afforesting can not only 
make the environment more habitable, but also convert the haze 
into nutrition in the biosphere. Plants themselves can absorb some 
part of the haze. Soil is a mixture of gas, liquid and solid. The gas 
is mostly from the atmosphere and contacts with the water in it 
easily if the soil has appropriate humidity and composition, since 
soils become porous at this time. In this way, the ions in haze would 
dissolve into the soil continuously. Since the haze has finely similar 
element composition with plants, the haze absorbed into the soil 
would become good fertilizers for the plants, and more rainfalls or 
snows brought by the forest would wash the haze from the air. In a 
word, forests as well as the soil can eat the haze and turn them into 
nutrition for the lives in it.

In this way, haze, which is the jam in the matter circulation of 
the biosphere consist of dead animals and plants long time ago, 
would be turned into lives again. They would be absorbed by the 
soils and converted into the nutrition for the lives in forests contin-
uously. Then people can use vehicle freely again, and haze is elim-
inated environmentally friendly. The forests may also prevent the 
formation of floods, high temperature, aridity and the creation of 
novel diseases.

Nowadays haze problem is a serious health risk factor to peo-
ple, it does harm to people directly. It also causes low visibility and 
facilitates the spreading of virus; the virion is easy to attached onto 
those PM particles. Afforesting, as an environmentally friendly mea-
surement, would convert the haze into fertilizers for the plants in it 
so that the elements would go back to circulations in the biosphere 
continuously. As a result, the haze would be eaten by the forests and 
people can use those fossil resources in a less limited way.

Haze essentially comes from dead creatures from a long time 
ago. Those burning fossils put elements from those dead animals 
and plants etc. radically into the air; however, in metropolis where 
there is only cements ground and constructions they are cooped up 
having nowhere to go; thus, they become colloids in the air which is 
called haze. In this sense, increasing soils when afforesting provides 
something that can dissolve these colloids and the absorbed ions 
and other contents are suitable to fertilize plants. Haze is eliminat-
ed because they come into the matter circulation in the biosphere 
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again. And such manners allow more usage of fossils because haze 
is able to become fertilizer for the plants continuously.8‒13
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