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(54) ROTARY EVAPORATOR CAPABLE OF ACCURATELY QUANTIFYING CONCENTRATED 
LIQUID AND/OR DISTILLATE

(57) The invention relates to the technical field of
chemical experiment equipment, especially relates to a
kind of rotary evaporator, specifically relates to a kind of
rotary evaporator which the volume of concentrate and/or
the volume of distillate can be controlled accurately. The
concentrate and/or the distillate can be drained by the
rotary evaporator said without disassembling the distil-
lation flask and/or the collection flask, the reason is that
a liquid outlet is formed at the bottom of the distillation
flask, another liquid outlet is formed at the bottom of the
collection flask. Each liquid outlet is connected a thin tube
with scale lines. A quantitative expansion vessel may be
set at the low part of each thin tube as required. Small
changes of volume of concentrate and/or small changes
of volume of distillate can be observed during distillation.
The volume of concentrate and/or the volume of distillate
can be controlled accurately before drainage. The inven-
tion is used to compare the difference of concentrates
from different samples on the basis of same concentrate
rate, the difference of distillates from different samples
on the basis of same solvent reclamation rate, the differ-
ence of concentrates from a sample on the basis of dif-
ferent concentrate rate and the difference of distillates
from a sample on the basis of different solvent reclama-
tion rate.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to the technical field of
chemical experiment equipment, especially relates to a
kind of rotary evaporator, specifically relates to a kind of
rotary evaporator which the volume of concentrate and/or
the volume of distillate can be controlled accurately.

BACKGROUND OF THE INVENTION

[0002] Rotary evaporator is a kind of equipment for
vacuum distillation of materials. It is widely used in the
experiments of sample concentration, drying and solvent
reclamation, especially used in the experiment of rapidly
distilling a large amount of solvent. The rotary evaporator
of existing technology is usually composed of a vacuum
pumping device, a heating device, a condensing device,
a rotating device, and so on. Its working principle is that
the distillation flask is rotated at a constant speed and is
heated in a water bath or oil bath under vacuum controlled
by electronic equipment. Solution in the distillation flask
is heated, diffused and evaporated under vacuum, the
heating temperature may be close to the boiling point of
the solvent, solvent is quickly reclaimed. The rotation
speed is the most suitable speed. Constant speed rota-
tion of distillation flask makes the solution form film, the
evaporation area of solution is increased, the solvent rec-
lamation speed faster.
[0003] Take the RE-3000-type rotary evaporator pro-
duced by Shanghai YARONG Biochemical Instrument
Company as an example, the heating temperature, the
rotation rate, the height of the distillation flask can be set
when the rotary evaporator of the existing technology is
used. The amount of distillation feed can be measured.
The accurate volume of distillate in collection flask or the
accurate volume of concentrate in distillation flask during
distillation cannot be set because it cannot be realized.
The control of volume of distillate or the control of volume
of concentrate within distillation depends on the estima-
tion of experimenter. The distillation time limitation meth-
od has been tried many times, it is proved that the method
cannot ensure the volume of concentrate or the volume
of distillate same each time. There are two reasons: 1)
the length of time of each time is not exactly the same
from the beginning of vacuuming to reaching the normal
negative pressure of system, 2) the sealing of system of
each time is not exactly the same. Even if experienced
experimenter draws a line on the outer wall of the collec-
tion flask to ensure the same volume of distillate each
time, there will be at least an error of 1.5mL between two
times. The reason is that the collection flask or the dis-
tillation flask is usually spherical. The error seriously af-
fects related research, especially when the feed is ran-
domly obtained from nature, the components and other
indicators of the feed, concentrate and distillate are de-
termined after distillation. If the concentrate rate (ratio of

the volume of concentrate to the volume of feed) or sol-
vent reclamation rate (ratio of the volume of distillate to
the volume of feed) from different samples are not same,
distillation results won’t be compared. Take the reclama-
tion of water in sewage as an example, a higher solvent
reclamation rate and better water quality is looked for-
ward to. In practice, a higher water reclamation rate and
worse water quality from one sample, a lower water rec-
lamation rate and better water quality from another sam-
ple, they are not compared. If the number of water quality
indicator is more than one, they are even more difficult
to be compared. It is of great significance to a rotary evap-
orator that how the volume of distillate or the volume of
concentrate can be controlled accurately and how the
distillate or the concentrate can be discharged without
disassembling the collection flask and the distillation
flask. The great significance is that the difference of con-
centrates (or distillates) from different samples can be
compared on the basis of same concentrate rate (or same
distillate reclamation rate) and the difference of concen-
trates (or distillates) from one sample can be compared
on the basis of different concentrate rate (or different dis-
tillate reclamation rate).

SUMMARY OF THE INVENTION

[0004] A rotary evaporator which the volume of con-
centrate can be accurately controlled is provided by the
invention. The problem is solved that the volume of con-
centrate can be quantitatively controlled.
[0005] A rotary evaporator which the volume of distil-
late can be accurately controlled is also provided by the
invention. The problem is solved that the volume of dis-
tillate can be quantitatively controlled.
[0006] A rotary evaporator which the volume of con-
centrate and the volume of distillate can be accurately
controlled is also provided by the invention. The problems
are solved that the volume of concentrate and the volume
of distillate can be quantitatively controlled.
[0007] To achieve the above purpose, a kind of rotary
evaporator which the volume of concentrate can be ac-
curately controlled is provided by the invention. The ro-
tary evaporator said includes a support, a detachable
distillation flask, a detachable condenser and a motor are
installed on the support said. The distillation flask is heat-
ed by a heating component. A collection flask is connect-
ed to the condenser said at the condenser’s bottom. A
vacuum pumping device is connected to the condenser
at the condenser’s top. The motor said drives the distil-
lation flask to rotate.
[0008] A liquid outlet of the distillation flask is formed
at the bottom of the distillation flask said of working state.
A quantitative component of concentrate is connected to
the liquid outlet of the distillation flask. The quantitative
component of concentrate is used to control the volume
of the concentrate accurately.
[0009] The quantitative component of concentrate said
includes a metering tube of concentrate. Scale lines are
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set on the outer wall of the metering tube of concentrate
said. The second discharge valve is set at the bottom of
the metering tube of concentrate said. The second dis-
charge valve is used to control concentrate discharge
and sealing of the distillation flask.
[0010] The metering tube of concentrate said is a thin
tube. The volume value of the metering tube of concen-
trate is suitable for a certain value of 1-20mL.
[0011] The first discharge valve said is set at the liquid
outlet of the distillation flask. The first discharge valve is
used to control concentrate discharge and sealing of the
distillation flask. The liquid outlet of the distillation flask
is formed at the lowest horizontal position of the distilla-
tion flask of working state.
[0012] The quantitative tube of concentrate and the liq-
uid outlet of distillation flask are integrally formed or con-
nected and sealed by glass grinding mouths. The glass
grinding mouths are fixed by a clamp.
[0013] A quantitative expansion vessel of concentrate
is connected to the end (far away from the liquid outlet
of the distillation flask) of the quantitative component of
concentrate by glass grinding mouths. The compatibility
of the quantitative component of concentrate and the
quantitative expansion vessel of concentrate said is used
to increase volume of concentrate for drainage at one
time.
[0014] The quantitative expansion vessels of concen-
trate of multiple volumes can be set. The quantitative
expansion vessel of concentrate of some volume can be
selected as required.
[0015] The volume of the quantitative expansion ves-
sel of concentrate includes 10mL, 20 mL, 30 mL, 50 mL,
100 mL and 200mL, but not limited to.
[0016] The heating component said is an electric heat-
ing belt set on the outer wall of the distillation flask. Pref-
erably, the electric heating belt is wrapped around the
outer wall of the distillation flask.
[0017] A glass fiber tape is wrapped around the outside
of the electric heating belt to fix the electric heating belt
and to prevent heat loss.
[0018] A temperature controller sensor probe is set be-
tween the heating belt and the distillation flask said.
[0019] To achieve the above purpose, a kind of rotary
evaporator which the volume of distillate can be accu-
rately controlled is provided by the invention. The rotary
evaporator said includes a support, a detachable distil-
lation flask, a detachable condenser and a motor are in-
stalled on the support said. The distillation flask is heated
by a heating component. A collection flask is connected
to the condenser said at the condenser’s bottom. A vac-
uum pumping device is connected to the condenser at
the condenser’s top. The motor said drives the distillation
flask to rotate.
[0020] A liquid outlet of the collection flask is formed
at the bottom of the collection flask said. A quantitative
component of distillate is connected to the liquid outlet
of the collection flask. The quantitative component of dis-
tillate is used to control the volume of distillate accurately.

[0021] The quantitative component of distillate said in-
cludes a metering tube. Scale lines are set on the outer
wall of the metering tube of distillate said. The second
drainage valve is set at the bottom of the metering tube
of distillate said. The second drainage valve is used to
control quantitative distillate discharge and sealing of the
collection flask.
[0022] The metering tube of distillate is a thin tube. The
volume value of the metering tube of distillate is suitable
for a certain value of 1-20mL.
[0023] The first drainage valve is set at the liquid outlet
of the collection flask. The first drainage valve is used to
control quantitative distillate discharge and sealing of the
collection flask.
[0024] The liquid outlet of the collection flask said is
formed at the lowest horizontal position of the collection
flask.
[0025] The quantitative component of distillate and the
liquid outlet of the collection flask are integrally formed
or connected and sealed by glass grinding mouths. The
glass grinding mouths are fixed by a clamp.
[0026] A quantitative expansion vessel of distillate is
connected to the end (far away from the liquid outlet of
the collection flask) of the quantitative component of dis-
tillate. The compatibility of the quantitative component of
distillate and the quantitative expansion vessel of distil-
late said is used to increase volume of distillate for drain-
age at one time.
[0027] The quantitative expansion vessel of distillate
and the quantitative component of distillate are connect-
ed and sealed by glass grinding mouths. The glass grind-
ing mouths are fixed by a clamp.
[0028] The quantitative expansion vessel of distillate
of multiple volumes can be set. The quantitative expan-
sion vessel of distillate of some volume can be selected
as required.
[0029] The volume of the quantitative expansion ves-
sel of distillate includes 10mL, 20 mL, 30 mL, 50 mL, 100
mL and 200mL, but not limited to.
[0030] To achieve the above purpose, a kind of rotary
evaporator which the volume of concentrate and the vol-
ume of distillate can be accurately controlled is provided
by the invention. The rotary evaporator said includes a
support, a detachable distillation flask, a detachable con-
denser and a motor are installed on the support said. The
distillation flask is heated by a heating component. A col-
lection flask is connected to the bottom of the condenser.
A vacuum pumping device is connected to the condenser
at the condenser’s top. The motor said drives the distil-
lation flask to rotate.
[0031] A liquid outlet of the distillation flask is formed
at the bottom of the distillation flask of working state. A
quantitative component of concentrate is connected to
the liquid outlet of the distillation flask. The quantitative
component of concentrate is used to control the volume
of the concentrate accurately.
[0032] A liquid outlet of the collection flask is formed
at the bottom of the collection flask said. A quantitative
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component of distillate is connected to the liquid outlet
of the collection flask. The quantitative component of dis-
tillate is used to control the volume of distillate accurately.
[0033] The quantitative component of concentrate said
includes a metering tube of concentrate with scale lines
set on the outer wall. The second discharge valve is set
at the bottom of the metering tube of concentrate said.
The second discharge valve is used to control concen-
trate discharge and sealing of the distillation flask.
[0034] The metering tube of concentrate is a thin tube.
The volume value of the metering tube of concentrate is
suitable for a certain value of 1-20mL.
[0035] The quantitative component of distillate said in-
cludes a metering tube of distillate with scale lines set on
the outer wall. The second drainage valve is set at the
bottom of the metering tube of distillate said. The second
drainage valve is used to control quantitative distillate
discharge and sealing of the collection flask.
[0036] The metering tube of distillate is a thin tube. The
volume value of the metering tube of distillate is suitable
for a certain value of 1-20mL.
[0037] The first discharge valve said is set at the liquid
outlet of the distillation flask. The first discharge valve is
used to control concentrate discharge and sealing of the
distillation flask. The liquid outlet of the distillation flask
is formed at the lowest horizontal position of the distilla-
tion flask of working state.
[0038] The first drainage valve said is set at the liquid
outlet of the collection flask. The first drainage valve is
used to control quantitative distillate discharge and seal-
ing of the collection flask. The liquid outlet of the collection
flask is formed at the lowest horizontal position of the
collection flask.
[0039] The quantitative component of concentrate and
the liquid outlet of the distillation flask are integrally
formed or connected and sealed by glass grinding
mouths. The glass grinding mouths are fixed by a clamp.
[0040] The quantitative component of distillate and the
liquid outlet of the collection flask are integrally formed
or connected and sealed by glass grinding mouths. The
glass grinding mouths are fixed by a clamp.
[0041] A quantitative expansion vessel of concentrate
is connected to the end (far away from the liquid outlet
of the distillation flask) of the quantitative component of
concentrate. The compatibility of the quantitative com-
ponent of concentrate and the quantitative expansion
vessel of concentrate said is used to increase volume of
concentrate for drainage at one time.
[0042] A quantitative expansion vessel of distillate is
connected to the end (far away from the liquid outlet of
the collection flask) of the quantitative component of dis-
tillate. The compatibility of the quantitative component of
distillate and the quantitative expansion vessel of distil-
late said is used to increase volume of distillate for drain-
age at one time.
[0043] The quantitative expansion vessels of concen-
trate of multiple volumes can be set. The quantitative
expansion vessel of concentrate of some volume may

be selected as required. The quantitative expansion ves-
sel of concentrate and the quantitative component of con-
centrate are connected and sealed by glass grinding
mouths. The glass grinding mouths are fixed by a clamp.
[0044] The quantitative expansion vessels of distillate
of multiple volumes can be set. The quantitative expan-
sion vessel of distillate of some volume can be selected
as required. The quantitative expansion vessel of distil-
late and the quantitative component of distillate are con-
nected and sealed by glass grinding mouths. The glass
grinding mouths are fixed by a clamp.
[0045] The volume of the quantitative expansion ves-
sel of concentrate includes 10mL, 20 mL, 30 mL, 50 mL,
100 mL and 200mL, but not limited to.
[0046] The volume of the quantitative expansion ves-
sel of distillate includes 10mL, 20 mL, 30 mL, 50 mL, 100
mL and 200mL, but not limited to.
[0047] The heating component said is an electric heat-
ing belt set on the outer wall of the distillation flask. Pref-
erably, the electric heating belt is wrapped around the
outer wall of the distillation flask.
[0048] A glass fiber tape is wrapped around the outside
of the electric heating belt to fix the electric heating belt
and to prevent heat loss.
[0049] A temperature controller sensor probe is set be-
tween the heating belt and the distillation flask said.
[0050] There are several advantages of the invention
that the rotary evaporator which the volume of concen-
trate can be accurately controlled. The concentrate can
be drained without disassembling the distillation flask,
the reason is that a liquid outlet is formed at the lowest
horizontal position of the distillation flask of working state.
Small changes of the volume of the concentrate can be
observed, the reason is that a metering tube of concen-
trate is set at the liquid outlet of the distillation flask. The
first discharge valve is closed immediately as soon as
the volume of the concentrate is the designed volume,
the distillation is stopped simultaneously, the concentrate
of accurate volume is discharged after the second dis-
charge valve is opened. The concentrate rate (the ratio
of the concentrate volume to the feed volume) can be
obtained. The difference of concentrates from different
samples can be compared on the basis of same concen-
trate rate by determining the components of the concen-
trates and other indicators which indicate the quality of
the concentrates. The difference of concentrates from a
sample also can be compared on the basis of different
concentrate rate. The distillation flask of the invention is
heated by the heating belt instead of water bath (or oil
bath), not only reduces the capacity of the rotary evap-
orator, but also saves water (or oil). The concentrate can
be discharged through the liquid outlet of the distillation
flask. The lifting system and angle adjustment system
are not needed. Reduced system components save
costs.
[0051] There are several advantages of the invention
that the rotary evaporator which the volume of the distil-
late can be accurately controlled. The distillate can be
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drained without disassembling the collection flask, the
reason is that a liquid outlet is formed at the bottom of
the collection flask. Small changes of the volume of the
distillate can be observed, the reason is that the metering
tube of distillate is connected to the liquid outlet of the
collection flask. The first drainage valve is closed imme-
diately as soon as the volume of the distillate is the de-
signed volume, the distillation is stopped simultaneously,
the distillate of accurate volume is discharged after the
second drainage valve is opened. The solvent reclama-
tion rate (the ratio of the distillate volume to the feed vol-
ume) can be obtained. The difference of distillates from
different samples can be compared on the basis of same
solvent reclamation rate by determining the components
of and other indicators of the distillates which indicate
the quality of the distillates. The difference of distillates
from a sample also can be compared on the basis of
different solvent reclamation rate.
[0052] There are several advantages of the invention
that the rotary evaporator which the volume of the con-
centrate and the volume of the distillate can be accurately
controlled. The concentrate can be drained without dis-
assembling the distillation flask, the reason is that a liquid
outlet is formed at the lowest horizontal position of the
distillation flask of working state. The distillate can be
drained without disassembling the collection flask, the
reason is that a liquid outlet is formed at the bottom of
the collection flask. Small changes of the volume of the
concentrate and those of the distillate can be observed,
the reason is that a metering tube of concentrate and
another metering tube of distillate are connected and
sealed separately to the liquid outlet of the distillation
flask and to the liquid outlet of the collection flask. The
first drainage valve of the distillate is closed immediately
as soon as the volume of the distillate is the designed
volume of distillate. The first discharge valve of the con-
centrate is closed immediately as soon as the volume of
the concentrate is the designed volume of concentrate,
the distillation is stopped simultaneously. The distillate
of accurate volume is discharged after the second drain-
age valve of the distillate is opened. The concentrate of
accurate volume is discharged after the second dis-
charge valve of the concentrate is opened. The accurate
volume of the concentrate is used to calculate the con-
centrate rate. The difference of concentrates from differ-
ent samples can be compared on the basis of same con-
centrate rate by determining the components of the con-
centrates and other indicators which indicate the quality
of the concentrates. The difference of concentrates from
a sample also can be compared on the basis of different
concentrate rate. The accurate volume of the distillate is
used to calculate the solvent reclamation rate. The dif-
ference of distillates from different samples can be com-
pared on the basis of same solvent reclamation rate by
determining the components of the distillates and other
indicators which indicate the quality of the distillates. The
difference of distillates from a sample also can be com-
pared on the basis of different solvent reclamation rate.

The distillation flask is heated by the heating belt instead
of water bath (or oil bath), not only reduces the capacity
of the rotary evaporator, but also saves water (or oil).
The concentrate can be discharged through the liquid
outlet of the distillation flask. The lifting system and angle
adjustment system are not needed. Reduced system
components save costs.

BRIEF DESCRIPTION OF DRAWINGS

[0053]

Fig. 1 is a structural diagram of the rotary evaporator
said of embodiment 1 of the invention

Fig. 2 is a structural diagram of the rotary evaporator
said of embodiment 2 of the invention

Fig. 3 is a structural diagram of the rotary evaporator
said of embodiment 3 of the invention

Fig. 4 is a kind of structural diagram of the quantita-
tive expansion vessel said of the invention

[0054] Mark as: 1-support, 2-distillation flask, 3-con-
denser, 4-collection flask, 5-the liquid outlet of collection
flask, 6-the first drainage valve, 7-the metering tube of
distillate, 8-scale line, 9-the second drainage valve, 10-
motor, 11-the liquid outlet of distillation flask, 12-the first
discharge valve, 13-the metering tube of concentrate,
14-scale line, 15-the second discharge valve, 16-electric
heating belt, 17-quantitative expansion vessel of distil-
late, 18-quantitative expansion vessel of concentrate,
19-clamp, 20-drip pan

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0055] In order to make the purpose, the features and
the advantages of the invention easier to be understood,
the following is a further detailed description of the inven-
tion in combination with the attached figures and embod-
iments.

Embodiment 1

[0056] As shown in Figure 1, a rotary evaporator which
the volume of the concentrate can be accurately control-
led described in the embodiment includes a support 1, a
detachable distillation flask 2 and a detachable condens-
er 3 are installed on the support 1 said. The solution to
be distilled is put into the distillation flask 2 and is heated
to evaporate by a heating component. A collection flask
4 is connected to the condenser 3 said at the condenser’s
bottom. The collection flask 4 said is used to collect dis-
tillate. A motor 10 is set on the support 1 said. The motor
10 said control rotation of the distillation flask 2 said. A
control panel for controlling rotation speed and heating
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temperature, a control component for controlling rotation
speed and a control component for controlling heating
temperature are also set on the support 1 said, not shown
in figures. Vacuum pumping components are also not
shown in figures.
[0057] As shown in Figure 1, a liquid outlet of the dis-
tillation flask 11 is formed at the bottom of the distillation
flask 2 said of working state. Preferably, the liquid outlet
of the distillation flask 11 is formed at the lowest horizontal
position of the distillation flask 2 said of working state. A
first discharge valve 12 is set at the liquid outlet of the
distillation flask 11 and is used for the discharge control
of concentrate and the sealing of the distillation flask 2
said. The first discharge valve 12 said can be made of
glass or polytetrafluoroethylene.
[0058] The rotary evaporator said of the embodiment
also includes a quantitative component of concentrate.
The quantitative component is used to control the volume
of concentrate accurately. The quantitative component
of concentrate and the liquid outlet of distillation flask 11
are integrally formed or connected and sealed by glass
grinding mouths. The glass grinding mouths are fixed by
a steel clamp 19 with a screw to keep the system sealed.
[0059] As shown in Figure 1, preferably, the quantita-
tive component of concentrate of the embodiment said
includes a metering tube of concentrate 13. Scale lines
14 are set on the outer wall of the metering tube of con-
centrate 13 said and are used to determine the volume
of concentrate. The second discharge valve 15 is set at
the bottom of the metering tube of concentrate 13 said.
The second discharge valve is used to control concen-
trate discharge and sealing of the distillation flask. Op-
tionally, the metering tube of concentrate 13 said of the
embodiment may be a measurable thin tube. The meas-
urable volume of the measurable thin tube is suitable for
1-10mL. The measurement scale of the measurable thin
tube may be accurate to 0.01mL or even to 0.005mL.
The second discharge valve 15 said may be made of
glass or polytetrafluoroethylene.
[0060] Optionally, as shown in Figure 1, a quantitative
expansion vessel of concentrate 18 is connected to the
bottom of the metering tube of concentrate 13 (close to
the second discharge valve 15) by glass grinding mouths.
The glass grinding mouths are fixed by a clamp. The
measurable volume of concentrate is increased by set-
ting the quantitative expansion vessel of concentrate 18
when the volume of the metering tube of concentrate 13
isn’t enough. In this way, the measurement volume of
concentrate is accurate result from one-time discharge
of concentrate required. One-time discharge reduces the
error of multiple readings required for multiple discharge.
The cooperation of the quantitative expansion vessel of
concentrate 18 said and the metering tube of concentrate
13 said expands the volume of the metering tube of con-
centrate 13 said. There are many options for the volume
of the quantitative expansion vessel of concentrate 18
said, such as 10mL, 20 mL, 30 mL, 50 mL, 100 mL and
200mL. A suitable quantitative expansion vessel of con-

centrate is chosen as required for one-time discharge of
concentrate. The quantitative expansion vessel of con-
centrate 18 can be chosen in the shape of a flat bottom
bottle or an elbow according to the distance between the
distillation flask 2 and the laboratory table. The glass
grinding mouth of the quantitative expansion vessel of
concentrate 18 and the glass grinding mouth of the me-
tering tube of concentrate 13 must be matched result in
sealing. Preferably, as shown in Figure 4, a drip pan 20
is integrated with the quantitative expansion vessel of
concentrate 18. The drip pan 20 said is used to contain
the solution flowing from the metering tube of concentrate
13 said.
[0061] As shown in Figure 1, the heating component
is used to heat the solution to be distilled in the distillation
flask 2. The heating component of the embodiment is an
electric heating belt 16 wrapped around the outer wall of
the distillation flask 2 to ensure uniform heating. The so-
lution to be distilled is heated and evaporated through
heat conduction of the wall of the distillation flask 2 by
the electric belt 16. At the same time, a glass fiber tape
is set outside of the electric heating belt 16 as insulator
and fixing layer to prevent heat loss and fix the heating
belt 16. A temperature controller sensor probe is set be-
tween the heating belt 16 and the outer wall of the distil-
lation flask 2 for heating temperature detection.
[0062] The second discharge valve 15 of the rotary
evaporator said of the embodiment is closed at the be-
ginning of distillation to ensure negative pressure inside
the distillation flask 2. The volume of concentrate is ob-
served during distillation. The first discharge valve 12 is
closed as soon as the volume of concentrate is the vol-
ume designed, the distillation is stopped simultaneously,
the concentrate of accurate volume is discharged after
the second discharge valve 15 is opened, the concen-
trate is used to determine its composition and other in-
dicators which indicate the quality of concentrate. The
volume value of concentrate discharged is used to cal-
culate concentrate rate. The difference can be compared
between two concentrates from a sample on the basis
of different concentrate rate.

Embodiment 2

[0063] As shown in Figure 2, the rotary evaporator
which the volume of the distillate can be accurately con-
trolled described in the embodiment includes a support
1, a detachable distillation flask 2 and a detachable con-
denser 3 are installed on the support 1 said. The solution
to be distilled is put into the distillation flask 2 and is heat-
ed to evaporate by a heating component. A collection
flask 4 is connected to the bottom of condenser 3 said.
The collection flask 4 said is used to collect distillate. A
motor 10 is set on the support 1 said. The motor 10 said
control rotation of the distillation flask 2 said. A control
panel for controlling rotation speed and heating temper-
ature, a control component for controlling lifting of the
distillation flask 2 said and a control component for con-
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trolling heating temperature are also set on the support
1 said, not shown. The heating component is a water
bath (or oil bath) set below the distillation flask 2 or an
electric heating belt wrapped outside the distillation flask
2. The solution to be distilled in the distillation flask 2 is
heated by contact of the low part of the distillation flask
2 and heating liquid in the water bath pot.
[0064] As shown in Figure 2, a liquid outlet of the col-
lection flask 5 is formed at the bottom of the collection
flask 4 said. Preferably, the liquid outlet of the collection
flask 5 is formed at the lowest horizontal position of the
collection flask 4 said. A first drainage valve 6 is set at
the liquid outlet of the collection flask 5 and is used to
control distillate discharge and sealing of the collection
flask. The first drainage valve 6 said can be made of glass
or polytetrafluoroethylene.
[0065] The rotary evaporator said of the embodiment
also includes a quantitative component of distillate. The
quantitative component of distillate is connected to the
liquid outlet of the collection flask 5. The quantitative com-
ponent is used to control the volume of distillate accu-
rately. The quantitative component of distillate and the
liquid outlet of the collection flask 5 are integrally formed
or connected and sealed by glass grinding mouths. The
glass grinding mouths are fixed by a steel clamp 19 with
a screw to keep the system sealed.
[0066] As shown in Figure 2, preferably, the quantita-
tive component of distillate of the embodiment said in-
cludes a metering tube of distillate 7 which is connected
to the liquid outlet of the collection flask 5. Scale lines 8
are set on the outer wall of the metering tube of distillate
7 said. The metering tube of distillate 7 said is used to
determine the volume of distillate accurately. The second
drainage valve 9 is set at the bottom of the metering tube
of distillate 7 said. The second drainage valve is used to
control quantitative distillate discharge and sealing of the
collection flask. Optionally, the metering tube of distillate
7 said of the embodiment may be a measurable thin tube.
The measurable volume of the measurable thin tube is
suitable for 1∼10mL. The measurement scale of the
measurable thin tube may be accurate to 0.01mL or even
to 0.005mL. The second drainage valve 9 said may be
made of glass or polytetrafluoroethylene.
[0067] Optionally, as shown in Figure 2, a quantitative
expansion vessel of distillate 17 is connected to the bot-
tom of the metering tube of distillate 7 (close to the second
drainage valve 9) by glass grinding mouths. The glass
grinding mouths are fixed by a clamp. The measurable
volume of distillate is increased by setting the quantitative
expansion vessel of distillate 17 when the volume of the
metering tube of distillate 7 isn’t enough. In this way, the
measurement volume of distillate is accurate result from
one-time discharge of distillate required. One-time dis-
charge reduces the error of multiple readings required
for multiple discharge. The cooperation of the quantita-
tive expansion vessel of distillate 17 said and the meter-
ing tube of distillate 7 said expands the volume of the
metering tube of distillate 7 said. There are many options

for the volume of the quantitative expansion vessel of
distillate 17 said, such as 10mL, 20 mL, 30 mL, 50 mL,
100 mL and 200mL. A suitable quantitative expansion
vessel of distillate 17 is chosen as required for one-time
discharge of distillate. The quantitative expansion vessel
of distillate 17 may be chosen in the shape of a flat bottom
bottle or an elbow according to the distance between the
collection flask 4 and the laboratory table. The glass
grinding mouth of the quantitative expansion vessel of
distillate 17 and the glass grinding mouth of the metering
tube of distillate 7 must be matched result in sealing.
Preferably, as shown in Figure 4, a drip pan 20 is inte-
grated with the quantitative expansion vessel of distillate
17. The drip pan 20 said is used to contain the solution
flowing from the metering tube of distillate 7 said.
[0068] The second drainage valve 9 of the rotary evap-
orator said of the embodiment is closed at the beginning
of distillation to ensure negative pressure inside the col-
lection flask 4. The volume of distillate is observed during
distillation. The first drainage valve 6 is closed as soon
as the volume of distillate is the volume designed, the
distillation is stopped simultaneously, the distillate of ac-
curate volume is discharged after the second drainage
valve 9 is opened. The distillate is used to determine its
composition and other indicators which indicate the qual-
ity of distillate. The volume value of distillate discharged
is used to calculate solvent reclamation rate. The differ-
ence can be compared between two distillates from a
sample on the basis of different solvent reclamation rate.

Embodiment 3

[0069] Optionally, as shown in Figure 3, a rotary evap-
orator which the volume of the concentrate and the vol-
ume of the distillate can be accurately controlled de-
scribed in the embodiment includes a support 1, a de-
tachable distillation flask 2 and a detachable condenser
3 are installed on the support 1 said. The solution to be
distilled is put into the distillation flask 2 and is heated to
evaporate by a heating component. A collection flask 4
is connected to the condenser 3 said at the condenser’s
bottom. The collection flask 4 said is used to collect dis-
tillate. A motor 10 is set on the support 1 said. The motor
10 said controls rotation of the distillation flask 2 said. A
control panel for controlling rotation speed and heating
temperature, control components for controlling heating
temperature are also set on the support 1 said, not
shown.
[0070] As shown in Figure 3, a liquid outlet of the col-
lection flask 5 is formed at the bottom of the collection
flask 4 said. Preferably, the liquid outlet of the collection
flask 5 is formed at the lowest horizontal position of the
collection flask 4 said. A first drainage valve 6 is set at
the liquid outlet of the collection flask 5. The first drainage
valve 6 said is used to control quantitative distillate dis-
charge and sealing of the collection flask. The first drain-
age valve 6 said may be made of glass or polytetrafluor-
oethylene.
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[0071] The rotary evaporator said of the embodiment
also includes a quantitative component of distillate. The
quantitative component of distillate is connected to the
liquid outlet of the collection flask 5. The quantitative com-
ponent is used to control the volume of distillate accu-
rately. The quantitative component of distillate and the
liquid outlet of the collection flask 5 are integrally formed
or connected and sealed by glass grinding mouths. The
glass grinding mouths are fixed by a steel clamp 19 with
a screw to keep the system sealed.
[0072] As shown in Figure 3, the quantitative compo-
nent of distillate of the embodiment said includes a me-
tering tube of distillate 7. Scale lines 8 are set on the
outer wall of the metering tube of distillate 7 said. The
metering tube of distillate 7 said is used to determine the
volume of distillate accurately. The second drainage
valve 9 is set at the bottom of the metering tube of distillate
7 said. The second drainage valve is used to control
quantitative distillate discharge and sealing of the collec-
tion flask. Optionally, the metering tube of distillate 7 said
of the embodiment may be a measurable thin tube. The
measurable volume of the measurable thin tube is suit-
able for 1∼10mL. The measurement scale of the meas-
urable thin tube may be accurate to 0.01mL or even to
0.005mL. The second drainage valve 9 said may be
made of glass or polytetrafluoroethylene.
[0073] Optionally, as shown in Figure 3, a quantitative
expansion vessel of distillate 17 is connected to the end
of the metering tube of distillate 7 (close to the second
drainage valve 9) by glass grinding mouths. The glass
grinding mouths are fixed by a clamp 19. The measurable
volume of distillate is increased by setting the quantitative
expansion vessel of distillate 17 when the volume of the
metering tube of distillate 7 isn’t enough. In this way, the
measurement volume of distillate is accurate result from
one-time discharge of distillate required. One-time dis-
charge reduces the error of multiple readings required
for multiple discharge. The cooperation of the quantita-
tive expansion vessel of distillate 17 said and the meter-
ing tube of distillate 7 said expands the volume of the
metering tube of distillate 7 said. There are many options
for the volume of the quantitative expansion vessel of
distillate 17 said, such as 10mL, 20 mL, 30 mL, 50 mL,
100 mL and 200mL. A suitable quantitative expansion
vessel of distillate 17 is chosen as required for one-time
discharge of distillate. The quantitative expansion vessel
of distillate 17 may be chosen in the shape of a flat bottom
bottle or an elbow according to the distance between the
collection flask 4 and the laboratory table. The glass
grinding mouth of the quantitative expansion vessel of
distillate 17 and the glass grinding mouth of the metering
tube of distillate 7 must be matched result in sealing.
Preferably, as shown in Figure 4, a drip pan 20 is inte-
grated with the quantitative expansion vessel of distillate
17. The drip pan 20 said is used to contain the solution
flowing from the metering tube of distillate 7 said.
[0074] As shown in Figure 3, a liquid outlet of the dis-
tillation flask 11 is formed at the bottom of the distillation

flask 2 said of working state. Preferably, the liquid outlet
of the distillation flask 11 is formed at the lowest horizontal
position of the distillation flask 2 said of working state. A
first discharge valve 12 is set at the liquid outlet of the
distillation flask 11. The first discharge valve 12 is used
to control quantitative concentrate discharge accurately
and sealing of the distillation flask. The first discharge
valve 12 said may be made of glass or polytetrafluoroeth-
ylene.
[0075] The rotary evaporator said of the embodiment
also includes a quantitative component of concentrate.
The quantitative component is connected to the liquid
outlet of distillation flask 11. The quantitative component
is used to control the volume of concentrate accurately.
The quantitative component of concentrate and the liquid
outlet of distillation flask 11 are integrally formed or con-
nected and sealed by glass grinding mouths. The glass
grinding mouths are fixed by a steel clamp 19 with a screw
to keep the system sealed.
[0076] As shown in Figure 3, preferably, the quantita-
tive component of concentrate of the embodiment said
includes a metering tube of concentrate 13. The metering
tube of concentrate 13 is connected to the liquid outlet
of distillation flask 11. Scale lines 14 are set on the outer
wall of the metering tube of concentrate 13 said. The
second discharge valve 15 is set at the bottom of the
metering tube of concentrate 13 said. The second dis-
charge valve is used to control concentrate discharge
and sealing of the distillation flask. Optionally, the meter-
ing tube of concentrate 13 said of the embodiment may
be a measurable thin tube. The measurable volume of
the measurable thin tube is suitable for 1∼10mL. The
measurement scale of the measurable thin tube may be
accurate to 0.01mL or even to 0.005mL. The second dis-
charge valve 15 said may be made of glass or poly-
tetrafluoroethylene.
[0077] Optionally, as shown in Figure 3, a quantitative
expansion vessel of concentrate 18 is connected to the
end of the metering tube of concentrate 13 (close to the
second discharge valve 15) by glass grinding mouths.
The glass grinding mouths are fixed by a clamp 19. The
measurable volume of concentrate is increased by set-
ting the quantitative expansion vessel of concentrate 18
when the volume of the metering tube of concentrate 13
isn’t enough. In this way, the measurement volume of
concentrate is accurate result from one-time discharge
of concentrate required. One- time discharge reduces
the error of multiple readings required for multiple dis-
charge. The cooperation of the quantitative expansion
vessel of concentrate 18 said and the metering tube of
concentrate 13 said expands the volume of the metering
tube of concentrate 13 said. There are many options for
the volume of the quantitative expansion vessel of con-
centrate 18 said, such as 10mL, 20 mL, 30 mL, 50 mL,
100 mL and 200mL. A suitable quantitative expansion
vessel of concentrate is chosen as required for one-time
accurate discharge of concentrate. The quantitative ex-
pansion vessel of concentrate 18 may be chosen in the
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shape of a flat bottom bottle or an elbow according to the
distance between the distillation flask 2 and the labora-
tory table. The glass grinding mouth of the quantitative
expansion vessel of concentrate 18 and the glass grind-
ing mouth of the metering tube of concentrate 13 must
be matched result in sealing. Preferably, as shown in
Figure 4, a drip pan 20 is integrated with the quantitative
expansion vessel of concentrate 18. The drip pan 20 said
is used to contain the solution flowing from the metering
tube of concentrate 13 said.
[0078] As shown in Figure 3, the heating component
is used to heat the solution to be distilled in the distillation
flask 2. The heating component of the embodiment is an
electric heating belt 16 set at the outer wall of the distil-
lation flask 2. Preferably, the heating component is an
electric heating belt 16 wrapped around the outer wall of
the distillation flask 2 to ensure uniform heating. The so-
lution to be distilled is heated to evaporate through heat
conduction of the wall of the distillation flask 2 by the
electric belt 16. At the same time, a glass fiber tape is
set outside of the electric heating belt 16 as heat insulator
and fixing layer to prevent heat loss and fix the heating
belt 16. A temperature controller sensor probe is set be-
tween the heating belt 16 and the outer wall of the distil-
lation flask 2 for heating temperature detection.
[0079] The second drainage valve 9 and the second
discharge valve 15 of the rotary evaporator said of the
embodiment are closed at the beginning of distillation to
ensure negative pressure inside the distillation flask 2
and inside the collection flask 4. The volume of distillate
and the volume of concentrate are observed during dis-
tillation. The first drainage valve 6 is closed as soon as
the volume of distillate is the volume designed. The first
discharge valve 12 is closed as soon as the volume of
concentrate is the volume designed, the distillation is
stopped simultaneously, the distillate of accurate volume
is discharged after the second drainage valve 9 is
opened, the distillate is used to determine its composition
and other indicators which indicate the quality of distillate.
The volume value of distillate discharged is used to cal-
culate solvent reclamation rate. The concentrate of ac-
curate volume is discharged after the second discharge
valve 15 is opened. The concentrate is used to determine
its composition and other indicators which indicate the
quality of concentrate. The volume value of concentrate
discharged is used to calculate concentrate rate. The dif-
ference can be compared between two distillates from
different distillation samples on the basis of same solvent
reclamation rate. The difference can also be compared
between two distillates from a sample on the basis of
different solvent reclamation rate. The difference can be
compared between two concentrates from different dis-
tillation samples on the basis of same concentrate rate.
The difference can also be compared between two con-
centrates from a sample on the basis of different concen-
trate rate.
[0080] The embodiments of the invention are de-
scribed in detail above. The principle and concrete man-

ifestation of the invention are described with specific em-
bodiments. The description of the above embodiments
is used to help understand the method and the core idea
of the invention. Concrete manifestation and the scope
of application will be changed by general technical per-
sonnel in the field according to the idea of the invention.
In summary, the content of specification shall not be un-
derstood as a limitation of the invention.

Claims

1. A rotary evaporator which the volume of concentrate
can be accurately controlled includes a support (1),
a detachable distillation flask (2) and a detachable
condenser (3) are installed on the support (1) said.
The distillation flask (2) is heated by a heating com-
ponent. A collection flask (4) is connected to the con-
denser (3) said at its bottom.
A liquid outlet of the distillation flask (11) is formed
at the bottom of the distillation flask (2) said of work-
ing state. The liquid outlet of distillation flask (11)
said is connected to a quantitative component of con-
centrate. The quantitative component of concentrate
is used to control the volume of concentrate accu-
rately.

2. According to the claim 1, a characteristic of the rotary
evaporator said which the volume of concentrate can
be accurately controlled is that the quantitative com-
ponent of concentrate said includes a metering tube
of concentrate (13). Scale lines (14) are set on the
outer wall of the metering tube of concentrate (13)
said. The second discharge valve (15) is set at the
bottom of the metering tube of concentrate (13) said.
The second discharge valve (15) is used to control
quantitative concentrate discharge and sealing of
the distillation flask.
The first discharge valve (12) is set at the liquid outlet
of the distillation flask (11). The first discharge valve
(12) is used to control quantitative concentrate dis-
charge accurately and sealing of the distillation flask.

3. According to the claim 1 or the claim 2, a character-
istic of the rotary evaporator said which the volume
of the concentrate can be accurately controlled is
that a quantitative expansion vessel of concentrate
(18) is connected to the end (far away from the liquid
outlet of the distillation flask (11)) of the quantitative
component of concentrate by glass grinding mouths.
Two glass grinding mouths are fixed by a clamp.
Compatibility of the quantitative component of con-
centrate and the quantitative expansion vessel of
concentrate (18) said is used to increase volume of
concentrate for drainage at one time. The quantita-
tive expansion vessel of concentrate (18) of multiple
volumes can be set. The quantitative expansion ves-
sel of concentrate (18) of some volume can be se-
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lected as required.

4. According to the any one of the claims 1 to 3, a char-
acteristic of the rotary evaporator said which the vol-
ume of the concentrate can be accurately controlled
is that the heating component said is an electric heat-
ing belt (16) set on the outer wall of the distillation
flask (2) said, a temperature controller sensor probe
is set between the electric heating belt (16) and the
distillation flask (2) said.

5. A rotary evaporator which the volume of distillate can
be accurately controlled includes a support (1), a de-
tachable distillation flask (2) and a detachable con-
denser (3) are installed on the support (1) said. The
distillation flask (2) said is heated by a heating com-
ponent. A collection flask (4) is connected to the con-
denser (3) said at the condenser’s bottom.
A liquid outlet of the collection flask (5) is formed at
the bottom of the collection flask (4) said. The liquid
outlet of the collection flask (5) is connected to a
quantitative component of distillate. The quantitative
component of distillate is used to control the volume
of distillate accurately.

6. According to the claim 5, a rotary evaporator which
the volume of the distillate can be accurately con-
trolled, the quantitative component of distillate said
includes a metering tube of distillate (7). Scale lines
(8) are set on the outer wall of the metering tube of
distillate (7) said. The second drainage valve (9) is
set at the bottom of the metering tube of distillate (7)
said. The second drainage valve is used to control
quantitative distillate discharge and sealing of the
collection flask. The first drainage valve (6) said is
set at the liquid outlet of the collection flask (5). The
first drainage valve (6) is used to control quantitative
distillate discharge and sealing of the collection flask.

7. According to the claim 5 or the claim 6, a rotary evap-
orator which the volume of the distillate can be ac-
curately controlled, a quantitative expansion vessel
of distillate (17) is connected to the end (far away
from the liquid outlet of the collection flask (5)) of the
quantitative component of distillate. The compatibil-
ity of the quantitative component of distillate and the
quantitative expansion vessel of distillate (17) said
is used to increase volume of distillate for drainage
at one time. The quantitative expansion vessel of
distillate (17) of multiple volumes can be set. The
quantitative expansion vessel of distillate (17) of
some volume can be selected as required.

8. A rotary evaporator which the volume of concentrate
and the volume of distillate can be accurately con-
trolled includes a support (1), a detachable distilla-
tion flask (2) and a detachable condenser (3) are
installed on the support (1) said. The distillation flask

(2) said is heated by a heating component. A collec-
tion flask (4) is connected to the condenser (3) said
at the condenser’s bottom.
A liquid outlet of the distillation flask (11) is formed
at the bottom of the distillation flask (2) said of work-
ing state. The liquid outlet of distillation flask (11)
said is connected to a quantitative component of con-
centrate. The quantitative component of concentrate
is used to control the volume of concentrate accu-
rately.
A liquid outlet of the collection flask (5) is formed at
the bottom of the collection flask (4) said. The liquid
outlet of the collection flask (5) is connected to a
quantitative component of distillate. The quantitative
component of distillate is used to control the volume
of the distillate accurately.

9. According to the claim 8, the rotary evaporator which
the volume of concentrate and the volume of distillate
can be accurately controlled, the quantitative com-
ponent of concentrate said includes a metering tube
of concentrate (13). Scale lines (14) are set on the
outer wall of the metering tube of concentrate (13)
said. The second discharge valve (15) is set at the
bottom of the metering tube of concentrate (13) said.
The second discharge valve is used to control con-
centrate discharge and sealing of the distillation
flask.
The quantitative component of distillate said in-
cludes a metering tube of distillate (7). Scale lines
(8) are set on the outer wall of the metering tube of
distillate (7) said. The second drainage valve (9) is
set at the bottom of the metering tube of distillate (7)
said. The second drainage valve (9) is used to control
distillate discharge and sealing of the collection flask.

10. According to the claim 8 or the claim 9, the rotary
evaporator which the volume of concentrate and the
volume of distillate can be accurately controlled, a
quantitative expansion vessel of concentrate (18) is
connected to the end (far away from the liquid outlet
of the distillation flask (11) of the quantitative com-
ponent of concentrate by glass grinding mouths. Two
glass grinding mouths are fixed by a clamp. The com-
patibility of the quantitative component of concen-
trate and the quantitative expansion vessel of con-
centrate (18) said is used to increase volume of con-
centrate for drainage at one time.
A quantitative expansion vessel of distillate (17) is
connected to the end (far away from the liquid outlet
of the collection flask (5) of the quantitative compo-
nent of distillate by glass grinding mouths. Two glass
grinding mouths are fixed by a clamp. The compat-
ibility of the metering tube of distillate (7) and the
quantitative expansion vessel of distillate (17) said
is used to increase volume of distillate for drainage
at one time.
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