
PGR2023-00055 - Ex. 1010 
Page 1 of 17



PGR2023-00055 - Ex. 1010 
Page 2 of 17



PGR2023-00055 - Ex. 1010 
Page 3 of 17



PGR2023-00055 - Ex. 1010 
Page 4 of 17



PGR2023-00055 - Ex. 1010 
Page 5 of 17



PGR2023-00055 - Ex. 1010 
Page 6 of 17



PGR2023-00055 - Ex. 1010 
Page 7 of 17



PGR2023-00055 - Ex. 1010 
Page 8 of 17



 

1 
 

(19) China National Intellectual Property Administration                                                         

(12) Patent Application for Invention 

 

___________________________________________________________________________________________ 

(21)  Application Number  201210536235.3 
(22)  Application Date  12.13.2012 
(66)  National Priority Data 
201220438790.8 2012.08.31 CN 
(71)  Applicant:  Jiangsu Dailuo Medical Treatment Technology Co., Ltd.  
Address:  No. 108, Xingpu Road, Lujia Town, Kunshan City, Suzhou City, Jiangsu Province  
(72)  Inventors:  Liu Wudong, Liu Xianglong, Tang Zhongzhi 
(74)  Patent Agency Suzhou Huitong Intellectual Property Agency (General Partnership) 32239 
 Agent An Jiping  
(51) Int. CI. 
 BO1D 36/04(2006.01) 

1 page of Claims, 3 pages of Specifications,  
3 pages of Drawings 

___________________________________________________________________________________________ 
(54) Title of invention 

Heavy metal separation device 

(57) Abstract 

 

 

 

(10) Application Publication Number CN 102989232A 
(43) Application Announcement Date 03.27.2013 
 

The invention discloses a heavy metal separation 
device, which comprises a waste collecting tank, a 
heavy metal receiving bottle, and a solid filter. The 
waste collecting tank is provided with a sewage water 
inlet connected to an oral treatment machine, and the 
heavy metal receiving bottle is provided with a sewage 
inlet connected to the bottom of the waste collecting 
tank and a sewage discharge port connected with a 
negative pressure suction machine: the solid filter is 
arranged in the heavy metal receiving bottle and is 
composed of a filter mesh layer and a sand layer, and is 
used for filtering heavy metals in the sewage into the 
heavy metal receiving bottle, and the filtered sewage is 
sucked and discharged by a negative pressure suction 
machine. The invention has the advantages of small 
product size and convenient installation: it is suitable 
for stomatological hospitals and individual private 
dental clinics, so that the content of heavy metals in 
sewage generated during oral treatment can be 
effectively reduced, thereby playing an environmental 
protection role. 
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1. The invention discloses a heavy metal separation device, which comprises a waste collecting 
tank, a heavy metal receiving bottle, and a solid filter. The waste collecting tank is provided with 
a sewage water inlet connected to an oral treatment machine, and the heavy metal receiving 
bottle is provided with a sewage inlet connected to the bottom of the waste collecting tank and a 
sewage discharge port connected with a negative pressure suction machine: the solid filter is 
arranged in the heavy metal receiving bottle and is used for filtering heavy metals in the sewage 
into the heavy metal receiving bottle, and the filtered sewage is sucked and discharged by a 
negative pressure suction machine.  

2. The heavy metal separation device according to Claim 1 is characterized by: the solid filter is 
composed of a filter layer and a sand layer sandwiched between the filter layers. 

3. The heavy metal separation device according to Claim 2 is characterized by: the sand layer 
comprises sea sand, manganese sand or a mixed layer of sea sand and manganese sand. 

4. The heavy metal separation device according to Claim 3 is characterized by: the sand layer is 
formed by mixing sea sand and manganese sand with a weight ratio of 80% sea sand and 20% 
manganese sand. 

5. The heavy metal separation device according to Claim 1 is characterized by: the sewage outlet 
is connected to the negative pressure suction machine through a suction pipe, and the suction 
pipe is also connected to the upper end of the waste collecting tank. 

6. The heavy metal separation device according to Claim 1 is characterized by: the solid filter is 
bonded to the heavy metal receiving bottle. 

7. The heavy metal separation device according to Claim 1 is characterized by: the device further 
comprises a mounting bracket, and the waste collecting tank is fixed on the mounting bracket. 

8. The heavy metal separation device according to Claim 1 is characterized by: the heavy metal 
receiving bottle and the waste collecting tank are sealed and connected by a sealed connector. 
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Heavy Metal Separation Device 

Technical areas 

[0001] The invention relates to heavy metal filtration and deposition separation technology, in particular to a heavy metal 
separation device used for separating heavy metals in dental treatment. 

Background technique 

[002] At present, environmental protection problem has caused the general attention of the whole world, and the pollution of 
sewage to environment has become a global problem. In recent years, the attention has gradually shifted from the environmental 
pollution caused by factory waste and wastewater to the pollution, including some medical institutions and household waste. In 
recent years, due to the development of stomatology, various pollutions produced in oral treatment have attracted people's 
attention, especially the amalgam powder used in oral treatment, as well as other heavy metal materials. Some of these heavy 
metals will be discharged with sewage during the treatment process. The heavy metals discharged with sewage will cause 
environmental pollution after years of accumulation. As for the pollution caused by these heavy metals, there is no good way to 
solve this problem. 

Contents of the invention 

[0003] The purpose of the present invention is to overcome the defective of prior art, and provide a heavy metal separation 
device, which is used for collecting heavy metals generated during oral treatment, so as to reduce environmental pollution caused 
by heavy metals. 

[0004] In order to achieve the above object, the present invention proposes the following technical solution: a heavy metal 
separation device, which comprises a waste collecting tank, a heavy metal receiving bottle, and a solid filter. The waste collecting 
tank is provided with a sewage water inlet connected to an oral treatment machine, and the heavy metal receiving bottle is 
provided with a sewage inlet connected to the bottom of the waste collecting tank and a sewage discharge port connected with a 
negative pressure suction machine: the solid filter is arranged in the heavy metal receiving bottle and is used for filtering heavy 
metals in the sewage into the heavy metal receiving bottle, and the filtered sewage is sucked and discharged by a negative 
pressure suction machine.  

[0005] Wherein, the solid filter is composed of a mesh layer and a sand layer sandwiched between the filter mesh layers. 

[0006] The sand layer includes sea sand, manganese sand or a mixed layer of sea sand and manganese sand. 

[0007] The sand layer is formed by mixing sea sand and manganese sand with a weight ratio of 80% sea sand and 20% 
manganese sand. 

[0008] The sewage outlet is connected to the negative pressure pump through a suction pipe, and the suction pipe is also 
connected to the upper end of the waste collecting tank. 

[0009] The solid filter is bonded to the heavy metal receiving bottle. 

[0010] The device also includes a mounting bracket on which the waste collecting tank is fixed. 

[0011] The heavy metal receiving bottle and the waste collecting tank are sealed and connected by a sealed connector. 

[0012] Compared with the prior art, the heavy metal separation device disclosed in the present invention has the advantages of 
small product size and convenient installation; the amalgam separation rate reaches 99%; it is convenient for the recovery and 
treatment of heavy metals, so that the heavy metals are effectively collected; it is suitable for stomatological hospitals and 
individual private dental clinics, and can be used at the same time with one to 20 dental treatment machines: the waste water 
produced during oral treatment has less heavy metal content, which has a great effect on environmental protection and protects 
the environment. 

Description of drawings 

[0013] Fig. 1 is the perspective view of heavy metal separation device of the present invention: 
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[0014] Fig. 2 is the schematic sectional view of heavy metal separation device of the present invention: 

[0015] Fig. 3 is a schematic diagram of the solid filter of the present invention installed on the heavy metal receiving bottle 
(including the first sealed connector). 

Specific implementation methods 

[0016] The following will clearly and completely describe the technical solutions of the embodiments of the present invention in 
conjunction with the accompanying drawings of the present invention. 

 [0017] As shown in FIG. 1 and FIG. 2 , the heavy metal separation device disclosed by the present invention includes a waste 
collecting tank 1, a heavy metal receiving bottle 2, a solid filter 3 and a mounting bracket 4. The waste collecting tank 1 is fixed 
on the mounting bracket 4. The waste collecting tank 1 is provided with a sewage water inlet 11 connected to a dental treatment 
machine (not shown in the figure). The waste collecting tank 1 is used to effectively separate water and gas from sewage and 
negative pressure gas generated during oral treatment.  

[0018] The heavy metal receiving bottle 2 is placed at the lower part of the waste collecting tank 1 and is connected with the 
waste collecting tank 1 through the first sealed connector 6 and the second sealed connector 7 in the form of an interface and is 
fastened by a buckle. Specifically, the upper end of the heavy metal receiving bottle 2 has a sewage inlet 21 connected to the 
bottom of the waste collecting tank 1 and the sewage discharge port 22 connected to a negative pressure suction machine, and the 
heavy metal receiving bottle 2 is used to effectively collect heavy metals such as silver, mercury, copper, tin, and zinc produced 
during oral treatment. 

[0019] As shown in FIG. 3 , the solid filter 3 is arranged inside the heavy metal receiving bottle 2 , and the solid filter 3 and the 
heavy metal receiving bottle 3 are glued together for effective filtration and deposition of heavy metals, such as silver, mercury, 
copper, tin, zinc, etc. contained in the sewage generated during oral treatment. The solid filter 3 is hollow and cylindrical as a 
whole and is composed of a filter layer 31 and a sand layer 32. More specifically, the solid filter 3 includes two filter layers 31, 
33 and a sand layer 32 located between the two filter layers 31 and 33. The sand layer 32 is formed by mixing sea sand, 
manganese sand or a certain proportion of sea sand and manganese sand, and the sand layer is preferably mixed with 80% of sea 
sand and 20% of manganese sand. The sand grain size of sea sand and manganese sand is preferably 1.5-2 mm, and the gap of the 
filter screen is 0.5-1 mm. Such a solid filter can effectively filter heavy metals in sewage.  

[0020] In addition, the sewage discharge port 22 of the heavy metal receiving bottle 2 is connected to a negative pressure suction 
machine (not shown) through a suction pipe 5, The suction pipe 5 has a first connection port 51 connected to the upper part of the 
waste collecting tank 1, a second connection port 52 connected to the sewage discharge port 22 of the heavy metal receiving 
bottle 2, and a third connection port 53 connected to the negative pressure suction machine. After being sucked by the negative 
pressure suction machine, the sewage in the waste collecting tank 1 is discharged into the external sewage channel along the 
arrow direction of the H line in FIG. 2  

[0021] During operation, the sewage water inlet 11 of the waste collecting tank 1 is connected to the interface of the spittoon 
drain of the dental treatment machine, the strong saliva suction device and the weak saliva suction device. The third connection 
port 53 of the suction pipeline 5 is connected to the negative pressure suction machine. When the doctor treats the patient, he or 
she uses a spittoon, a strong saliva suction device or a weak saliva suction device. At this time, the dental treatment machine 
would send a signal to the negative pressure suction machine, and the negative pressure suction machine starts to work. The 
negative pressure suction machine sucks the sewage generated during the treatment of the patient into the waste collecting tank 1. 
At this time, the waste collecting tank 1 separates water and gas, and the water flows into the heavy metal storage bottle 2 
through the negative pressure suction and the weight of the water itself. The sewage passes through the solid filter 3 and then is 
sucked into the negative pressure suction machine, in which the heavy metals are filtered by the solid filter 3, and are stored in 
the heavy metal storage bottle after precipitation, and the filtered sewage is discharged into the national sewage channel through 
the negative pressure suction machine.  

[0022] After using for a period of time, when the heavy metals collected in the heavy metal receiving bottle 2 reach a certain 
height, the heavy metal receiving bottle is removed from the lower end of the waste collecting tank, and a new heavy metal 
receiving bottle (connected with a bonded new solid filter) is replaced before continued use.  

[0023] The heavy metal separation device described in the embodiment of the present invention is small in size, and the heavy 
metal receiving bottle is easy to install and replace: 

PGR2023-00055 - Ex. 1010 
Page 12 of 17



 

5 
 

CN 102989232 A           Specifications Page 3 of 3  
 

The amalgam separation rate reaches 99%, and the specific separation data are: 1% of copper, 20% of silver, 25% of tin, 53% of mercury; heavy 
metals have been effectively collected, which is convenient for heavy metal recycling and processing: it is suitable for dental hospitals and 
individual private dental clinics, and can be used at the same time with one to 20 dental treatment machines: it reduces the heavy metal content of 
wastewater generated during dental treatment, which has a great effect on environmental protection and protect the environment. 

[0024] The technical content and technical features of the present invention are disclosed above. However, those skilled in the art may still make 
various replacements and modifications based on the teachings and disclosures of the present invention without departing from the spirit of the 
present invention. Therefore, the scope of protection of the present invention should not be limited to the content disclosed in the embodiments 
but should include various replacements and modifications that do not deviate from the present invention and are covered by the claims of this 
patent application. 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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