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(57) ABSTRACT 

An NMR device includes an NMR coil, and a sample ?oW 
path connected to a sample supply source and passing 
through the NMR coil. The NMR device can carry out an 
on-line measurement so that a portion passing through the 
NMR coil of the sample ?oW path functions as an NMR 
probe for measurement. A ?ller for absorbing a sample is 
provided at a position of the NMR probe in the sample ?oW 
path, and the NMR measurement is carried out in a state 
Where the sample is absorbed by the ?ller. Thus, When the 
measurement is carried out, the sample is retained accurately 
at the NMR coil position While a very small quantity of 
sample is being concentrated. 
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NUCLEAR MAGNETIC RESONANCE DEVICE 

BACKGROUND OF THE INVENTION AND 
RELATED ART STATEMENT 

[0001] The invention relates to a nuclear magnetic reso 
nance device (hereinafter referred to as “NMR device”) 
Wherein a sample supply source and the NMR device are 
connected through a How path, so that a sample supplied 
from the sample supply source can be analyZed on-line. For 
example, the present invention is applied to a case such that 
a liquid chromatograph (hereinafter referred to “LC”) device 
and the NMR device are connected through the How path, 
and the sample taken out of the LC device is sequentially 
sent to the NMR device to carry out a measurement. 

[0002] In the NMR measurement, there has been Widely 
used an off-line measurement Wherein the sample is col 
lected to respective sampling tubes With bottoms by using a 
heavy Water type (heavy alcohol-type) solvent necessary for 
the measurement, and the respective sampling tubes are 
separately attached to an NMR probe, i.e. measuring probe, 
positioned in a measuring space of the NMR device to carry 
out the NMR measurement. HoWever, recently, in order to 
automate the measurement, there has been also used an 
NMR device of an on-line measurement to send the sample 
through a How path directly from the sample supply source 
Without using the sampling tubes With the bottoms. 

[0003] FIG. 3 is a block diagram shoWing a conventional 
liquid chromatograph-nuclear magnetic resonance system 
(hereinafter referred to as “LC-NMR system”) wherein the 
LC device and NMR are connected on line. The system 
includes an LC portion and an NMR device. 

[0004] In the LC portion, a mobile phase 1 is sent to a How 
path by a liquid sending pump 2, and a sample is introduced 
from a sample introducing portion 3 disposed on a middle 
Way of the How path. The introduced sample is subjected to 
component separation at a column 4, and every component 
is sequentially sent through the column 4. The movable 
phase 1 is prepared by controlling concentrations of a heavy 
Water-type solvent Which has a high ability for alloWing the 
column to absorb the sample, and a heavy alcohol-type 
solvent Which has a loW ability for alloWing the column to 
absorb the sample. Incidentally, the reason Why a light 
Water-type solvent and a light alcohol-type solvent are not 
used is that in case an NMR measurement, described later, 
is carried out, it is necessary to use the heavy Water-type/ 
heavy alcohol-type solvents instead of the light Water-type/ 
light alcohol-type solvents. Then, the sample components 
passing through the column 4 are detected by a detector 5 for 
carrying out the measurements by an electric conductivity 
and UV. 

[0005] The NMR device is structured such that a measur 
ing space is provided in a ferromagnetic ?eld space formed 
of electromagnets, and an electromagnetic Wave necessary 
for the NMR measurement is generated in the measuring 
space by a device control portion. Also, an NMR coil 20 for 
receiving and sending the measured electromagnetic Wave 
signal is attached thereto. 

[0006] A sample ?oW path 21 is connected to the latter 
step of the detector 5 of the LC portion so that the How path 
21 passes through the NMR coil 20 in the aXial direction. 
Then, a capacity of the pipe from the detector 5 to the NMR 
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coil 20 is measured in advance and a liquid transfer speed, 
i.e. liquid transfer quantity per unit hour, of the mobile phase 
can be obtained from the rotation number of the pump, so 
that a time from a moment When the sample to be measured 
is detected at the detector 5 to a moment When the sample 
to be measured arrives at the NMR coil position, can be 
calculated. 

[0007] Therefore, When the detector 5 detects the sample 
to be measured, a time When the sample to be measured 
arrives at the NMR coil position is calculated based on a 
pipe capacity and a liquid transfer speed and the liquid 
transfer of the mobile phase is stopped immediately after the 
arriving time elapses, so that the sample can be retained in 
the NMR coil position. Thus, the NMR measurement of the 
substances present in the sample ?oW path area at the NMR 
coil position can be carried out. Or, even if the liquid transfer 
is not stopped, When the measurement is started correspond 
ing to the time When the sample passes through the NMR 
coil position, the NMR measurement of the sample to be 
measured can be done. 

[0008] Thus, since the NMR measurement can be carried 
out only at the portion passing through the NMR coil 20 out 
of the entire sample ?oW path 21, an NMR probe 22 for the 
measurement is substantially formed by the NMR coil 20 
and the part of the sample ?oW path 21 passing through the 
NMR coil 20. Incidentally, the end portion of the sample 
?oW path 21 is connected to a drain to thereby abandon the 
sample after measurement. 

[0009] FIG. 4 is an enlarged drawing of the NMR probe 
portion in FIG. 3. The NMR coil 20 is Wound around a 
cylindrical tube 23. The sample ?oW path 21 passes through 
the tube 23. 

[0010] As described above, in the conventional NMR 
probe 22, the holloW sample ?oW path 21 passes through the 
NMR coil 20 as it is. In case the sample is measured in the 
device, there is employed either a method Wherein When the 
sample is sent, the sample is measured Within the time While 
the sample ?oWs in the NMR probe 22, i.e. on-?oW mea 
surement, or a method Wherein When the sample is sent, the 
liquid transfer pump 9 is stopped to temporarily stop How of 
the sample so that the sample is retained in the NMR probe 
22 to eXtend an integrating time and measure, i.e. stopped 
?oW measurement. 

[0011] HoWever, in case the on-?oW measurement is car 
ried out, for eXample, there may be a case Wherein When a 
How speed of the sample is fast, a sufficient measuring time 
can not be taken and a proper integrating process can not be 
done, Which results in a measurement With a loWer S/N ratio. 
On the other hand, in case of the stopped-?oW measurement, 
since the sample is inevitably dispersed in the back-and 
forth direction in the How path during the suspension, for 
eXample, there may be a case Wherein only the sample in the 
order of 30% of the entire quantity remains in the vicinity of 
the NMR coil. Even if the integrating time is eXtended 
through the integrating process, the sufficient S/N ratio can 
not be obtained due to dilution of the sample dispersion as 
a Whole. Also, due to the dispersion of the sample, a 
quantitative measurement may not be carried out. 

[0012] Also, When the sample to be measured arrives at 
the position of the NMR coil 20, the NMR measurement is 
carried out. HoWever, it is very difficult to accurately deter 
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mine the timing. For the sake of safety, the sample is 
normally sent in a slightly dispersed state so that a flow path 
length Where the sample to be measured is present becomes 
longer When compared With the length of the sample flow 
path in the NMR coil. Thus, even if the timing is slightly 
shifted, it has to be practiced that the sample is present in the 
position of the NMR coil. Therefore, the quantity of the 
sample actually contributing to the measurement is only a 
part out of the Whole measuring sample sent from the sample 
supply source, so that there has been a limit for raising the 
S/N ratio. 

[0013] Further, the expensive heavy Water/heavy alcohol 
type solvents have to be used at the time of the NMR 
measurement. HoWever, such an expensive solvent should 
be used as little as possible. In other Words, if possible, light 
Water/light alcohol-type solvents should be used as much as 
possible. Especially, since the heavy alcohol-type solvent is 
extremely expensive, it is desirable to reduce its using 
quantity. In a system Wherein the LC portion is connected in 
the preceding step of the NMR device as described above, 
since the separation column is provided, it is necessary to 
use a mixture Wherein the heavy alcohol type-solvent is 
mixed in the mobile phase (because it is difficult to alloW the 
sample to pass through a long column by only the heavy 
Water-type solvent), a large quantity of the expensive heavy 
alcohol is required. 

[0014] Furthermore, While it is necessary to keep the 
sample at a high concentration as much as possible during 
the NMR measurement, after completion of the measure 
ment, it is desirable to discharge the sample from the NMR 
probe position as quickly and effectively as possible. 

[0015] In vieW of the above problems, the present inven 
tion has been made and an object of the invention is to 
provide an NMR device, Wherein a measurement With a high 
sensitivity and S/N ratio can be made by effectively using a 
very small quantity of sample. 

[0016] Another object of the invention is to provide an 
NMR device as stated above, Wherein a ?oWing sample can 
be easily and accurately held at a measuring position. 

[0017] A further object of the invention is to provide an 
NMR device as stated above, Wherein an expensive solvent 
to be used at the NMR measurement can be reduced as little 
as possible. 

[0018] A still further object of the invention is to provide 
an NMR device as stated above, Wherein the sample can be 
extremely concentrated When it is required to retain the 
sample in the NMR probe for measurement, and When it is 
required to discharge the sample from the NMR probe after 
the measurement, the sample can be discharged quickly and 
effectively. 
[0019] A still further object of the invention is to provide 
an NMR device as stated above, Wherein When an on-?oW 
measurement is carried out, it is possible to control a time for 
retaining the sample in the NMR probe. 

[0020] Further objects and advantages of the invention 
Will be apparent from the folloWing description of the 
invention. 

SUMMARY OF THE INVENTION 

[0021] In order to attain the above objects, according to a 
?rst aspect of the invention, an NMR device includes an 
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NMR coil for receiving and sending an electromagnetic 
Wave in a measuring space of the NMR device, and a sample 
flow path connected from a sample supply source and 
passing through the NMR coil. In the NMR device Wherein 
a portion passing through the NMR coil out of the Whole 
sample flow path functions as an NMR probe to thereby 
carry out an on-line measurement, a ?ller for absorbing the 
sample in the sample flow path of the NMR probe position 
is provided. 

[0022] According to a second aspect of the invention, an 
NMR device includes an NMR coil for receiving and 
sending an electromagnetic Wave provided in a measuring 
space of the NMR device, and a sample flow path connected 
to the sample supply source and passing through the NMR 
coil. In the NMR device Wherein only a portion passing 
through the NMR coil out of the Whole sample flow path 
functions as an NMR probe to thereby carry out an on-line 
measurement, a ?ller for absorbing the sample is provided in 
the sample flow path of the NMR probe. Also, a sample 
supply flow path connected to the sample supply source of 
the sample flow path provided on an upper stream side than 
the NMR probe and a solvent flow path for substituting a 
solvent are connected to be sWitched over by a sWitching 
device. 

[0023] According to a third aspect of the invention, an 
NMR device includes an NMR coil for receiving and 
sending an electromagnetic Wave provided in a measuring 
space of the NMR device, and a sample flow path connected 
to pass through the NMR coil from a sample supply source. 
In the NMR device Wherein only a portion passing through 
the NMR coil out of the Whole sample flow path functions 
as an NMR probe to thereby carry out an on-line measure 
ment, a ?ller for absorbing the sample is provided in the 
sample flow path of the NMR probe. Also, a sample supply 
flow path connected to the sample supply source of the 
sample flow path provided on an upper stream side than the 
NMR probe and a solvent flow path for selectively substi 
tuting from more than tWo solvents or a mixture thereof, are 
connected to be sWitched over by a sWitching device. 

[0024] According to the ?rst aspect of the invention, since 
the ?ller for absorbing the sample is provided in the sample 
flow path passing through the NMR probe portion, the 
sample ?oWing through the flow path is positively caught by 
the ?ller in the NMR probe. By selecting the kinds of the 
?ller and the solvent, the retained time of the sample can be 
controlled. Thus, by selecting the ?ller and the solvent 
according to the sample, a sufficient integrating time nec 
essary for the measurement can be obtained. Also, since the 
sample itself is caught by the ?ller, the sample is concen 
trated and not dispersed in the sample flow path. Thus, even 
if a measurement is carried out With a very small quantity of 
the sample, there are no problems such that an S/N ratio is 
reduced, and a quantitative measurement is impossible. 

[0025] According to the second aspect, the cheap light 
Water/light alcohol-type solvents are used While the sample 
?oWs from the sample supply source to the sWitching device, 
and the heavy Water/heavy alcohol-type solvents are used in 
the sample flow path after the sWitching device. Thus, a 
quantity of the expensive heavy Water/heavy alcohol-type 
solvents to be used can be reduced. 

[0026] According to the third aspect, since an absorbing 
ability of the sample by a combination of the solvent and the 
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?ller supplied from the solvent ?oW path can be controlled, 
a solvent having a high absorbing ability of the sample is 
used during the measurement, and a solvent having a loW 
absorbing ability of the sample is used after the measure 
ment to thereby quickly discharge the sample. Or, in an 
on-?oW measurement, a remaining time of the sample in the 
NMR probe can be controlled at Will by properly mixing 
more than tWo solvents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is an explanatory perspective vieW shoWing 
a structure of an NMR device of an embodiment according 

to the present invention; 

[0028] FIG. 2 is a block diagram shoWing a structure of an 
LC-NMR system to Which the present invention is applied; 

[0029] FIG. 3 is a block diagram shoWing a structure of a 
conventional LC-NMR system; and 

[0030] FIG. 4 is an enlarged diagram shoWing an NMR 
probe portion of the conventional NMR device. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0031] Hereunder, With reference to the accompanying 
draWings, embodiments of the invention Will be explained. 
FIG. 1 is a perspective vieW shoWing a structure of an NMR 
device of an embodiment according to the present invention. 

[0032] As shoWn in FIG. 1, the NMR device includes a 
pair of coil electromagnets 30 for generating a ferromagnetic 
?eld and a pair of electromagnets 31 for generating a sWeep 
magnetic ?eld so that a measuring space is formed therebe 
tWeen, and an NMR coil 20 attached in the measuring space 
. The NMR coil 20 is Wound around a cylindrical tube 23 so 
that the NMR coil 20 does not easily deform. 

[0033] On the other hand, a sample ?oW path 21 formed 
of a glass tube connected as a How path from a sample 
supply source, ie an LC portion, passes through the NMR 
coil 20, and is ?lled With a ?ller 24 at a position Where the 
sample ?oW path 21 passes through the NMR coil 20. As the 
?ller, a substance having a high adsorption ability relative to 
a Water group, such as light Water and heavy Water, and a 
loW adsorption ability relative to an alcohol group, such as 
light alcohol and heavy alcohol, can be used. For example, 
?uorocarbon is most preferable as a ?ller, but it is possible 
to select a suitable substance according to the sample to be 
measured. 

[0034] When the sample is sent through the sample ?oW 
path 21 from the sample supply source, the NMR measure 
ment is carried out With respect to the sample present at the 
position of the ?ller 24. Afunction as an NMR probe 22 can 
be substantially attained by the NMR coil 20, the sample 
?oW path 21 and the ?ller 24. 

[0035] Controls of the coil electromagnets 30 and sWeep 
magnetic ?eld electromagnets 31, and further, a signal 
process of the NMR coil are carried out by a device control 
portion, Whereby the NMR measurement can be executed. 

[0036] According to the device, When a sample sent by the 
heavy Water solvent or a mixed solvent of the heavy Water 
and heavy alcohol arrives at the position of the ?ller 24, the 
sample stays there through absorption of the ?ller 24. Under 
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the condition, the liquid supply is stopped, or While supply 
ing the liquid, the NMR measurement is carried out in an 
on-?oW state. As a result of the absorption action of the ?ller 
24, since the sample can be concentrated and the staying 
time of the sample in the NMR prob 22 can be greatly 
increased, an integrating process can be carried out for a 
long time With a highly concentrated sample, so that mea 
surement With a high S/N ratio can be carried out. Also, even 
if the liquid supply is stopped, since the sample is not 
diffused due to the adsorption action of the ?ller, there are 
no such problems, Which have been observed in the con 
ventional device, that the N/S ratio due to the diffusion of the 
sample in the sample ?oW path is decreased and a quanti 
tative analysis can not be carried out. 

[0037] After completion of the measurement, the sample 
is discharged in a short time by supplying an alcohol 
type-solvent having a high concentration. The sample can be 
discharged by only the heavy Water-type solvent having the 
high adsorption ability, since the ?ller is present in a short 
area, but it takes a long time, Which results in Waste of time 
and the solvent. Therefore, it is desirable to change to the 
alcohol type solvent. 

[0038] FIG. 2 is a block diagram shoWing an entire 
structure of an LC-NMR system using the NMR device as 
shoWn in FIG. 1. The LC-NMR system is constituted by an 
LC portion, a solvent substituting portion and the NMR 
device. 

[0039] Among the constituting portions, the LC portion is 
formed of a mobile phase 1, a liquid transfer pump 2, a 
sample introducing portion 3, a column 4 and a detector 5 
connected in this order through a How path. Since the 
structure is the same as that of the conventional LC portion 
as shoWn in FIG. 3, the same reference numerals are applied 
thereto and explanations therefor are omitted. Incidentally, a 
mixed solvent of light Water and light alcohol is used as the 
mobile phase 1. The mixed solvent is prepared to have a 
concentration such that the sample can be properly separated 
in the column 4. The reason Why the heavy Water and heavy 
alcohol are not used as the mobile phase 1 is that the solvent 
can be substituted at the solvent substituting portion, 
described later, to thereby prevent the expensive solvent 
from being used at this portion. 

[0040] The solvent substituting portion of the LC-NMR 
system includes a sWitching valve 6, a ?rst substituting 
solvent 7, a second substituting solvent 8, a liquid transfer 
pump 9 and a sWitching valve 10 for sWitching the ?rst 
substituting solvent 7 and the second substituting solvent 8. 

[0041] Heavy Water expensive more than light Water is 
used as the ?rst substituting solvent, and heavy methanol 
expensive more than heavy Water is used as the second 
substituting solvent. Since heavy Water and heavy methanol 
have different solvent intensities, an elution ability of the 
sample caught by the ?ller can be adjusted by using properly 
heavy Water or heavy methanol or a mixture While control 
ling the concentration thereof. Incidentally, the cheap light 
Water/light alcohol solvents as used in a normal liquid 
chromatography are used up to the sWitching valve 6 in the 
LC portion. 

[0042] The NMR device of the LC-NMR system includes 
the sample ?oW path 21 connected to the rear part of the 
sWitching valve 6 through the How path, the ?ller 24 ?lled 
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in the middle of the sample ?oW path 21, the NMR coil 20 
Wound around the sample ?oW path Where the ?ller 24 is 
?lled, and a magnet for forming a magnetic ?eld necessary 
for the NMR measurement at a position of the NMR coil 20. 

[0043] Next, the operation of the system is explained. A 
sample is poured from the sample introducing portion 3 by 
actuating the LC portion in a state that the sWitching valve 
6 is connected to a drain side. The sample is subjected to a 
component separation at the column 4 and the respective 
components are sequentially sent to the detector 5 Which 
keeps detecting a signal for every component. The sWitching 
valve 6 is connected to the drain side While unnecessary 
signals among the signals for the respective components are 
being produced. Once the detector 5 detects a signal for a 
desired component, a sWitching signal is sent to the sWitch 
ing valve 6 from the detector 5 by choosing a suitable 
timing, so that the How path is shifted to the side of the 
sample ?oW path 21 from the drain side. Thus, a speci?c 
component is introduced into the sample ?oW path 21. The 
?rst substituting solvent 7 (heavy Water) is sent to the sample 
?oW path 21 by the sWitching valve 10 and the liquid 
transfer pump 9 simultaneously With the valve sWitching, 
and the sample and the mixed solvent of light Water and light 
alcohol sent from the LC portion are mixed in the sample 
?oW path 21, so that the sample is diluted by heavy Water. 
Thereafter, When the detector 5 terminates detection of the 
signal for the desired component, the sWitching valve 6 is 
again sWitched to the drain side by choosing a proper timing. 

[0044] Through the above-described operation, the sample 
moves in the sample ?oW path 21 While being diluted by 
heavy Water and arrives at the NMR coil position. Thus, the 
sample is present in the heavy Water solvent necessary for 
the NMR measurement. Incidentally, in case not only the 
?rst substituting solvent 7 but also the second substituting 
solvent 8 are urged to ?oW, the sample is present in a mixed 
solvent of heavy Water/heavy alcohol. 

[0045] Thus, When the sample arrives at the position of the 
?ller 24, the sample stays there by being absorbed by the 
?ller 24. Since the sample is diluted by the heavy Water 
having high absorbing ability, the sample is easily absorbed. 
Under the state, the NMR measurement is carried out by 
stopping transfer of the liquid through the liquid transfer 
pump 9. 

[0046] Since the sample is stopped there for a time nec 
essary for the measurement through the absorption action of 
the ?ller, highly concentrated sample can be measured With 
a sufficient integrating time. 

[0047] When the NMR measurement is completed, the 
solvent is changed to the second solvent 8, ie heavy 
methanol, Which can suppress the absorption ability of the 
?ller 24 With respect to the sample. In other Words, by 
sWitching the sWitching valve 10 to alloW the second solvent 
8, ie heavy methanol, to How into the sample ?oW path 21, 
the sample retained by the ?ller 24 starts to How toWard the 
drain to thereby quickly discharge the sample. As described 
above, by properly selecting the solvents, it is possible to 
alloW the sample to stay in the NMR probe 22 or to be 
discharged. 

[0048] In the above operation, While the ?rst solvent 7 and 
the second solvent 8 How separately, the How quantity ratio 
of the tWo solvents may be properly controlled. In this case, 
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an on-?oW analysis is carried out. In case the sWitching 
valve 10 is used, by controlling the opening-closing time 
according to the How quantity ratio, a suitable ?oW quantity 
ratio can be obtained. HoWever, instead of the sWitching 
valve 10, it may be possible that ?oWmeters may be pro 
vided to the respective ?oW paths to How together to thereby 
control the How quantities. 

[0049] Since a heavy hydrogen type solvent, such as 
heavy Water and heavy methanol, is generally expensive as 
compared With light Water and light alcohol, When the 
above-described method is employed, consumption of the 
expensive heavy solvent can be reduced to a great extent, 
Which results in decrease in a running cost. A heavy organic 
solvent, such as heavy methanol, is especially expensive, 
and When compared With a case Wherein the heavy organic 
solvent is used as the solvent for passing through the 
separating column in the conventional LC portion, a using 
quantity of the heavy organic solvent in the present inven 
tion can be greatly reduced. 

[0050] While the LC device, i.e. LC portion, is used as a 
sample supply source in the above embodiment, the sample 
supply source is not limited thereto, and any device Wherein 
the sample can be sequentially supplied on a line can be 
used. 

[0051] Further, in the above embodiment, the sWitching 
valve 6 functions to shift the How path from the drain side 
to the sample ?oW side and vice versa. HoWever, When a 
plurality of components to be measured is separately taken 
and sequentially measured, divided plural ?oW paths may be 
connected in parallel through a sWitching valve in order to 
hold the respective components temporarily, and a trap ?oW 
path may be sWitched for every component. Then, after the 
respective components are held in the divided ?oW paths, the 
sample to be measured may be sequentially sent to the 
sample ?oW path from the trap ?oW path. 

[0052] In an alternative embodiment, in measuring a spe 
ci?c component in the NMR device, light Water is supplied 
through the pump 9 to alloW the component to be absorbed 
at the NMR probe. At this time, an amount of light Water to 
be used is several times (for example, ten times) greater than 
that used in the LC portion. As a result, the absorption ability 
is improved to increase the recovery rate. Thereafter, heavy 
Water is supplied by the pump 9 or other pump. An amount 
of heavy Water to be used here is several times greater than 
the volume of the piping, so that the consumption of heavy 
Water is suppressed. 

[0053] SummariZing the embodiment of the invention, in 
the ?rst aspect of the invention, the NMR device has the 
NMR coil provided in the measuring space of the NMR 
device to receive and send an electromagnetic Wave, and the 
sample ?oW path connected to the sample supply source and 
passing through the NMR coil, and carries out an on-line 
measurement to function as the NMR probe to be measured 
only by a portion passing through the NMR coil of the 
sample ?oW path, Wherein a ?ller comprising ?uorocarbon 
for absorbing the sample is provided in the sample ?oW path 
corresponding to the NMR probe position. 

[0054] In the NMR device according to the ?rst, second 
and third aspects of the invention and the structure as stated 
above, the LC device is used as the sample supply source. 

[0055] As described above, since the NMR device accord 
ing to the invention is provided With the ?ller for absorbing 
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the sample at a portion functioning as the NMR probe of the 
sample flow path, even With a very small quantity of the 
sample, the sample sent from the sample supply source 
becomes a concentrated state. Also, the sample is not 
diffused during the measurement, and further, the sample is 
positively retained in the measuring position, Which results 
in a high sensitivity measurement With a high S/N ratio. 

[0056] Also, according to the second aspect of the inven 
tion, consumption of the expensive solvent can be reduced. 
Further, according to the third aspect of the invention, since 
the solvent intensity can be controlled, and the solvent 
having a high absorbing ability can flow during the mea 
surement, and a solvent having a loW absorbing ability can 
flow after the measurement. Thus, the solvent having the 
optimum solvent intensity can be used at the time of 
concentration or discharge. 

[0057] While the invention has been explained With ref 
erence to the speci?c embodiments of the invention, the 
explanation is illustrative and the invention is limited only 
by the appended claims. 

What is claimed is: 
1. A nuclear magnetic resonance device, comprising: 

a nuclear magnetic resonance coil for receiving and 
sending an electromagnetic Wave provided in a mea 
suring space of the nuclear magnetic resonance device, 

a sample supply source for supplying a sample, 

a sample flow path connected to the sample supply source 
and passing through the nuclear magnetic resonance 
coil, said sample flow path having a portion passing 
through the nuclear magnetic resonance coil to function 
as a nuclear magnetic resonance probe so that an 
on-line measurement is carried out, and 
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a ?ller disposed in the sample flow path at a position of 
the nuclear magnetic resonance probe for absorbing the 
sample. 

2. A nuclear magnetic resonance device according to 
claim 1, further comprising a sample supply path connected 
betWeen the sample supply source and the sample flow path 
upstream of the nuclear magnetic resonance probe, a solvent 
supply path connected to the sample flow path for supplying 
and substituting a solvent, and a sWitching device situated 
betWeen the sample supply source and sample flow path for 
selectively supplying the sample to the sample flow path. 

3. A nuclear magnetic resonance device according to 
claim 2, further comprising at least tWo solvent supply 
sources different from each other, and a solvent supply 
device connected to the at least tWo solvent supply sources 
so that solvents more than tWo or a mixture thereof is 

selectively supplied to the sample flow path. 
4. A nuclear magnetic resonance device according to 

claim 3, Wherein said solvent supply device is a sWitching 
device or a How quantity controlling device. 

5. A nuclear magnetic resonance device according to 
claim 3, further comprising a liquid chromatograph formed 
in the sample supply path for measuring components of the 
sample. 

6. A nuclear magnetic resonance device according to 
claim 5, Wherein said sWitching device includes a drain side 
f or discharging a part of the sample passing through the 
liquid chromatograph so that a selected part of the sample 
can be mixed With the solvent supplied from the at least tWo 
solvent supply source through the solvent supply path. 


