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Sampling LhE s WJIrisST

Solution NMR

Solute '

” Gel & Paste

Solid
(Powder, film, fiber)

Channel - 8§ > Screw ﬁ_;ggéor

with gel phase 8 > Plug
= e

Solvent Solution

\

—

(]
2C
as
3
no

il o
Fine powder Flexible film

. . Max. MAS Speed [kHz] Rotor Diameter [mm] Rotor Volume [pl] (Rounded)
HR-MAS insert kit -

7 7 360 = .
15 4 106 £

Gas phase 24 32 47 >

-
3
42 19 13  — °
Pressure/Vacuum Sample Tube ot s ~— ¥
S
 Tube ‘medium Cinder —
umTubeisther W 5 67 13 3 - '
toconnecttoa 1/8”metal (stainless steel or brass) vacuum line u o L
SwageLok rubber- ctor (OF-60). «=A,B.ORCIN THE PART NUMBERS ‘
de of PTFE and all othe rts. 3 lival
e e of andall other parts are Pyrex orequivalent 111 07 0.6 &
q
o s 1o Solid rotor

</
Pressure tube K| X S} | 3
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Sampling (Solution NMR) | rfsT

1) Normal case 5) Gelation with coaxial tube / without coxial tube
Sample(~ 20mg) + Deuterated solvent (500ulL) With coxial tube
Deuterated solvent: ex) D20, CDCI3, DMSO-D6 Inner tube: Deuterated solvent

Outer tube: Sample

2) 10% D solvent (Quantitative NMR with Calibration curve)

Sample(~ 20mg) + Non-D solvent (450uL) + Deuterated solvent (50uL) 6) RO"'»Eg flim
Non-D solvent: H20, CHCI3, DMSO-H6 (@) '

3) After reaction in water or solvent base

_ Sipacer — —_—
without pretreatment L1

Sample(~ 20mg) + Non-D solvent(500ul)
Non-D solvent: H20, CHCI3, DMSO-H6

4) Coaxial tube 9

178mm

Inner tube: NMR solvent or Reference (Chemical shift, Concentration) "
Outer tube: Sample (Non-D solvent, unknown concentration)

" U ku-‘ LR |
u I'I'lllr]:uln;_r %Er Cu:ugugrlme
NMR sample tube Coxial tube
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Sampling (Solid-state NMR)

Max. MAS Speed [kHz]

15

24

42

6/

111

160

Rotor Diameter [mm]

3.2

1.9

1.3

0.7

0.4

https://www.bruker.com/en/products-and-solutions/mr/nmr/probes/Solids-Probes.html

. | lf/E I
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Rotor Volume [pl] (Rounded)
360

106

47

13

0.6

0.12
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NMR solvent CTEE L UPST

ULSAN NATIONAL INSTITUTE OF
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Dielectric constant : Polar > 20 > Non-polar NMR Solvent Storage
Avoid light & moisture: All NMR solvent
Store refrigerator (4°C): CDCI3, THF-D8

D O

1 0O
¢ Cl S
A" Y DsC”  CD;5 D/ \D

CDCI3 DMSO-D6 D20
» Dielectric constant: 4.8 = Dielectric constant: 46.7 = Dielectric constant: 78.5
» Advantage:
» Advantage: = Advantage: - Cheap
- Cheap, - Strong lock signal
- Easily Removed » Disadvantage:
» Disadvantage: - Exchange OH and NH
» Disadvantage: - High price - Easily contain water
- Light sensitive(Contain HCI) - Highly viscosity - Chemical shift (Temp. dependent)
- Toxic, carcinogenic - Easily contain water - Hard removed
- Weak lock signal - M.P.: 20 ~ 22 °C (Freeze RT)
- Easily evaporated - Hard removed

https://m.blog.naver.com/PostView.naver?isHttpsRedirect=true&blogld=release&logNo=50091986445 K| =5 2| X | 6
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CDCI3 + Light -> HCI : ,
= Use silver foil (|:] oht L;l C],\

(Stabilizer, radical scavenger) Cl—-C-H +[O] % (1-C-OH——> (=0 + HCl
-(Léﬁe _molecliljlzzg)sieve &.] E 1 C1 (Phosgene gas)
iminate
Change of chemical shift
» Temperature
n pH
= Concentration

HOD peaks
» Related residual H20
» Slow exchange H20 and HOD
— two peaks
(singlet H20, 1:1:1 triplet HOD)
= Hydrogen bond
— Broad peak of HOD

How to remove residual water « 3 A: Adsorption of polar liquid (NH3, H20)
— Use Molecular Sieve 3~5 g in 100g (CDCI3) . 4 A: Adsorption of Non-polar liquid
(H20, CO2, S0O2, H2S, C2H4, C2H6, C3H6, EtOH)
« 5 A: Adsorption of Linear CxHx to n-C4H10
Alcohols to C4H90OH
C4H9SH

https://m.blog.naver.com/PostView.naver?isHttpsRedirect=true&blogld=release&logNo=50091986445 K| =5 2| X 7



SCIENCE AND TECHNOLOGY

Quality of sample tube IR g W T

Thin wall (Precision-Glass) . )
= Temp 120 °C 5mm Thin-Wall NMR Tube Comparison Table

* Critical shimming quality " Precision Precision Precision
(ow Fe20® | enTwoghen ] Enomy | TSR | TR | ERAS

= Good volume reproducibility Tvpe 1 Class B Tvpe 1 ClassB Type 1 Class A _
= High sample volume in RF coill m Ba!r'rops‘ialicat:glaﬁ Bo?oi?licat:félass Bafgjlicatzsélaﬁ Clear Fused Quartz  Synthetic Quartz
* 535-PP-7 (600 MHz grade, $40) Impact On
* 527-PP-7 (400 MHz grade, $25) Shm:.mlgg Medium Medium Small None Mone

Pg:;:‘"ﬂ:;i‘ (1200ppm Fe,0,)  (1200ppmFe,0,) (400ppmFe,0)  (0.5ppmFe,0)  (<0.005ppm Fe,0)
Economy (Middle MW) impurities
= MW<1500, RT Maximum
* WG-1241-7 (600 MHz grade, $10) Working Ambient Ambient 230°C 1300°C 1300° C
* WG-1228-7 (400 MHz grade, $9) Temparane

Sample Volume 10% 10% 0.5% 0.5% 0.5%
High-Throughput (low MW) Reproducibility

1D NMR Experiment "

*up to 600 MHz, MW<250, RT Small molecule experiments requ?ﬁ:;n:‘?tiial B B kaphct

* WG-1000 ($2) Recommended experiments up to with small shimming quality cc;ilin?l.::giglg 553;1;2:\:%? :;:_g
Applications 600 MHz organic {high-field, multi- " '::ch s I..IVII' htl P
(MW<250) malecules dimension, multi- pho Sk Dy Lolstie s

Q N (MW<1500) nuclel) stuclies
0.D. ‘

O |

Heavy —— Deviation from
Wall i straight line W
Thin

Wall—»|

E | g
Example of a NMR tube
with poor concentricity Example of

poor camber

https://www.rototec-spintec.com/flyer/wilmad/NMR_Catalog_2020.pdf X[ EE XHH| N SX|= | 8



ULSAN NATIONAL INSTITUTE OF
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Special purpose sample tube g'- urfsT

A B A [ ] oo RIE —
g H]l/ [y g
> q B 3 z
+ m @
W g g
= w : g 78
e Ne) 17&mm
3 “‘\ 2 =
TU - é gk
S S’o ! 1L
S sl i W
= u/_ n lmr \5::‘ Cm{ Y Y N - z; E‘ . %
Reduce sample volume (1/3) v L R = S ’
Shigemi tube PTFE tube Coaxial tube Stem Coaxial tube
$ 300 - 400 $ 60 $40-50 (+ $50) $40—-50 (+ $50)
= Increase 16% SNR = HF or 29Si NMR = Non-deuterated sample = Non-deuterated sample
= Low con. or low volume = Quantitative NMR = Quantitative NMR
» Referencing = Referencing

https://www.rototec-spintec.com/flyer/wilmad/NMR_Catalog_2020.pdf O AX|QI=E XH| K| E | 9



Special purpose tube & cap

250-1x-2

Swagelok
Pressure/Vacuum Sample Tube comert oo T mose
To Gas lubing /Fem'"e
) ' ) Cylinder
Wilmad'’s Pressure/Vacuum Tube is the most reliable NMR tube for medium v \ b Front
range pressure (<300 psi) experiments in the market. It is designed B 2
to connect to a 1/8"metal (stainless steel or brass) vacuum line using OR
SwageLok® fittings or a rubber vacuum hose and a glass connector (OF-60). x=A, B OR G INTHE PART NUMBERS
The PV-ANV valve is made of PTFE and all other parts are Pyrex® or equivalent Fuse
glass.Valve is opened simply by turning counterclockwise. To Vacuum
poceio 11 o [0 B ©
; ’:rea‘ag; ok* 1/8" 0D
v \ / N
E=====u Fr“"“:?':ﬁ 22 ») Pyrex Vaguurn £nd cf;{,‘)gﬁ?{,;’u,e
OF-60 OF-80 -
/‘ \ T 0.8mm ID )-1— Tube Length .
Fas  Viton Vahe OD 10mm Each Pressure/Vacuum tube is supplied with a PV-ANV valve, but not with a
O-Ring Swagelok” nut or ferrules. Order these separately (see connectors table).

Low Pressure/Vacuum Tubes

Wilmad’s Low Pressure/Vacuum (LPV) tube is ideal for anaerobic and gas-tight NMR experiments, and offers a
convenient flame-free sealing solution for air sensitive or volatile liquid samples.

« Robust sealing system allows pressure build-up inside the sample
- Greaseless PTFE piston provides a 100% contamination-free seal

« Redesigned with a 4X larger sealing surface; eliminates leaks and greatly increases lifetime when compared to
traditional J. Young tubes

« Axial symmetric design guarantees application in spinning experiments

« Due to the nature of glass, Extreme Caution should be exercised when using at elevated or reduced pressures
since a tiny scratch on the glass surface would significantly lower the tensile strength. Adequate safety
shielding should always be used when working in these conditions.

N = ST

https://www.rototec-spintec.com/flyer/wilmad/NMR_Catalog_2020.pdf
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ULSAN NATIONAL INSTITUTE OF
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Ethyl Vinyl Acetate Cap
» Cheap
= Avoid CDCI3, Acetone-D6

Sy
N

o~
O

7,

Sl

+ Teflon tape
= Cheap
= Use CDCI3, Acetone-D6

PTFE Cap
$ 16 (or $ 5 economy ver.)
= Use CDCI3, Acetone-D6, HF

HPRIER B SAl=
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SCIENCE AND TECHNOLOGY

Consumables (Recommendation) EEiaE L WUPIST

NMR sample tube (rating < 600 MHz) T“b"—f washer @
WG-1000-7 ( 5mm High Throughput NMR tube) (Multi-tube Jet Solvent Wash/Dryer) }
WG-1003-7 (Large writing Area 5mm High Throughput NMR tube)

' Labeling tip I , /
- Short term: Red 2 o o
4 .
'3 Long term: Black f f f 2
. | oi' o{’ of g
a | | £
« | , &
| e
s | d . : @ 6“ T
M— -
i v
Vacuum pump
NMR pipet — Long tip pipette (13.75 inch) NMR tube Brush
DURAN® NMR Tube Brush, Suitable for @ 5mm NMR Tubes, 1250mm €&
Made of Stainless-steel Wire & Nylon Bristles, <Germany-made>, @ 5Smm NMR, FE& E2iH
* Curved End of Bristie Trim for Cleaning the Inner Tube Bottom <L
* |deal for Cleaning NMR Tubes from Stubborn Contamination m

DU.2907400  Brush, for @ 5mm NMR Tubes, SS Wire w/Nylon Bristles, L250mm |

HPRIER B SAl= 11
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Volume and concentration I e = BT

» Sample volume = 500 ul (400 ~ 700 ul)

« Sample concentration

1. 1H: 0.05 mM ~ 10 mM (Too high concentration cause Line-broadening effect)

2. 13C, 2D NMR(COSY, NOESY, TOCSY, etc.): 10 mM ~ 100 mM

3. 15N, 170, Hetero 2D NMR (HSQC, HMBC, HMQC, etc.): 100 mM < Highest concentration
ex) Sample A (MW=200), 0.05 mg /500 ul = 0.5 mM = 100 ppm

Sample A (MW=200), 1 mg /500 ul = 10 mM = 2000 ppm
Sample B (MW=500), 25 mg / 500 ul = 100 mM

HPRIER B SAl= | 12
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SCIENCE AND TECHNOLOGY

f - -« - - ‘. 50 - -
I l g S - = ULSAN NATIONAL INSTITUTE OF

<Internal reference>
1. Sample + NMR solvent (CDCI3, D20, DMSO-D6, etc.) + reference compound (TMS, DSS)

<External reference>
2-1. Sample + NMR solvent (CDCI3, D20, DMSO-D6, etc.)
2-2. Reference sample (P31: TPP =-17.57 ppm, F19: TFT: -63.72 ppm)

Spacer — —_—

3. Coaxial sample tube (Evans method) 1 M1 | J 5

- Inner tube: NMR solvent or Reference

- Outer tube: Sample

178mm
7

: Measu

TR G R o

L)
* None deuterated solvent condition -> No Lock / No auto shim -> Poor or not easy measurement jpner  smm Complete )
* NMR solvent and Referencing (+Quantitative NMR) Tuoe

VTAEES A SR 1 13
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- o
Paramagnetic effect e e -

* Degassing

Oxygen (Paramagnetic) -> Short T1&T2 relaxation-> Quench for NMR signal -> Purge N2 or Ar gas

* Doping agent (Use Paramagnetic agent) ,L
- Reduce T1 & T2 -> Short experiment time \ ~
- Line broadening effect (poor shimming)

- Add paramagnetic material concentration: 1 mM (1H), 25 mM — 50 mM (13C)

Cl ' - T
! P
Gd =
CI’ ‘Cl _ H3C CH3_ ; Crit
GdCI3 Cr(acac)3
Gadolinium(Ill) chloride Chromium(lll) acetylacetonate

CuS04, MnCl2, NiCl2

Dielectric constant : Polar > 20 > Non-polar

https://onlinelibrary.wiley.com/doi/full/10.1002/masy.201300034 SfTx|eE K| Do XS 14
P =i (=]
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Sample preparation | ST

= Wash sample tube to acetone or ethanol. A
Cheap sample tube dry-situation tilted state in oven make possible bending

(Sample tube bending test — rolls the ground If bending

sample tube spins, quartz glass in probe has some damage.)

Spinner
_/ \_
NMR Cail - =4
3 38 .
: E Center solution
L] 2 on the center Sample height
u:;}" of the receiver ~ 4 cm
£
P ro be BOttO m VT Gas Flow —] S—_— : 1 Temperature Sensor
Depth gauge
ol
3
g
o
Heater —1— [} | | =

Figure 3.1 Sketch of sample temperature control in a NMR probe
Fam N e S M N 15



Sample preparation

1. Perfect solution sample filters syringe filter.

(If your sample has insolubility, It makes low resolution and sensitivity about peak)
2. 5 mm sample tube inserts sample 0.5 ml (500 ul, 4cm)
3. Spinner placed on depth gauge insert sample tube

(>¢ Dont touch O-ring)

4. Check location depth gauge center (dash line square) with sample tube

I

5. Remove depth gauge.

I~

2 3

HPRIER B SAl= | 16



Sample volume and height CEETE g WP

SCIENCE AND TECHNOLOGY

i 3/5/8mm

n KIS

Coil
P FS

P
Coil
40 mm
400 - 500 uL

BEST Worst

Bad shim Bad shim

Coils .

Empty area

E
- fal
w

£
s
%)
<
= nPn

7777y R I

smadam
LSRR AR WR NN

AU T T Semmmmm

W ; WW;__-’-E’ ; T
: = | Poor sample area I

TR I B SR |17
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Operation
With Icon-NMR

HPRIER B SAl= | 18



Icon-NMR (Login)

0

Type icon on command line

Click Acquire tab > More > IconNMR Automation

BigTep

TapGuide (topguide)

Shape Jool (stdsp)

NMR Thermometer (nmiternp)

Stant Workfiow for Setting up Some Bawc 10 and
Foow WY
e AnnA

20 Ex

penments

Lo

3
533

& IconNMR: spect =

Fle Help

Topspin 3.5

[ NMR

) A =
Routine ! R
Spectroscopy TSI Automation Toalbox Configuration
Routine Autormation ToolBox Configuration
Spectroscopy

2 Click Automation

ﬂ-:? IconMNME Password Check

|-

Please enter password for:
HsP

| [y
|

I Cancel

4 Type password

. | If/E ] |
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

3 Select Lab ID
Topspin 3.5

Topspin 4.4.1

HPRIER B SAl=
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Icon-NMR (Routine) Ii s urfsT

Check holder number 5
(= Auto-sampler number) UCRF iz & ® 2

s

Do Acquisition

Choice =
Experiment Par Title. Time User Start Time A

“6" Double-click available holder Choice
Holder [Jype Status  Name ‘ NU.8 Solvent I:«g

v .év 1 Availadle

. i | in 4.4.1
20250&31~'ES'~D\’.SO-DG H1 v Il [DN'SC dimethylsulfo v]N PROTON_UNIST 1H experiment v UCRF Topspl n o Te
-
A [ I

ve |l Avsisble i 65536 Size of fid
b3 Availzole . DS N ~ Change user
“i heo w4 | Write sample name o — - W | g
o Failed 5 " = Do 15 D2C euterit de ESY_TL NS 16 N s (LOgln/OUt)
P 1 Pulse
| g Queued 202507 31-PNU-THF-E_HOESY-7 8
D1 Delays
<5 J& 1 Running D8 0 Delays
”» Running  20250731-PNU-DOL-E_HOESY-7Li-1 i . - —— RO | 0]Hz  Rotaton frequency of sample
? : B op 6.175|[pom] Transmitter frequency offset
6 J& 1 Queued 15w | 19.8329|[pom] Spectral width (F1)
| o Queued 20250731-P!
OK
b7 | Availaole ]
b B u Availadle
Submit Cancel Edit Ada |1 : Copy |1 : X Delete # change Liser

.
No.  Solvent Experiment Load ATM Rotation Lock Shim Acq Proc  User Disk TOpSpIn 3.5 N

[2) HOESY_7Li-1 v v v UCRE

20250731-PNU-THF-S_L7

31-PNU-MCP-E_Li7_T1

Search Preceding 0\ . Sample: 5 297.5K SampieCase™ Busy until: Fri 16:47 Day: 02:28  Night: 00:00

HPRIER B SAl= | 20



Icon-NMR (Folder name

urisT

ULSAN NA}IONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Holder

Type

asv

e
| I3
feo

| 32

f&

j& 2

e

e

Ie

4 Title_.  Tir
(R .
11 Folder name 2| Experiment number 0
ﬂ -
3 Finishdg
Finashy 4 H H - ‘ =&
Finshi 4 s = kﬁ
Finshd B s 3 ’ = kﬁ
Availadie
Available |2D NMR_ICON COSY v 1 - CDCI3 chloroform-d N PROTON vil= ». =, ,‘
- T
Availsble |2D NMR_ICON COSY v 12 — CDCI3 chloroform-d | v C COSYGPSW Gradient selected COS"'| & ‘ - Nﬂ“ ﬁ 4
g F2 |20 NMR_ICON COSY 1 :
1 Availsdle
- T
2D NMR_Full COSY v I1 = ICDCIJ chloroform-d ’V N COSY_Full_range -4 to 16 poﬂ ‘ v | = ». G

b8

Submit

| 138
| 138

| (38

Availzdle
1 Finshed
Finshed k
1 Finshed
-
Cancel Edit Ada||l _ ||Copy|l

X Delete

Start Time A

[CHCHC,

(@ Set Start Time

(TJ Set Start Time

I Va UCRF @ Set Start Time

v | D\nmrdata\UCRF

share v

i Clig ;,,_,,,0

\20250801-CNERG-P1_H

20250807-CNERG-P1_HY

- 1 UCRF
§ Downloads 4
Documents ¢
N
- = Pictures
S 10

ame

New dem ~ - Open
\/ -
1 | Easy access = Ex
Jime Hew Properties
folder - History
New Qpen
ear NERG-P1_H

Select 2
Seledd none
nvert selection

Select

HPRIER B SAl=
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Icon-NMR (2D NMR) -— ::—{:.';,_'"—f-" L=

Automatically opened 1H NMR experiment
(Measure 1D 1H ->)

Available |2D NMR_ICON COSY v CDCI3  chloroform-d v N PROTON

f&  Availsble ;2D NMR_ICON COSY vj C COSYGPSW Gradient selected COSY| v

3 | s r2 |[20NMRICON COSY v Jtl, 1[ choice 20 NMIR

2D NMR_ICON COSY 1 (1H NMR data) -> Automatically control SW(Spectral width, Spectrum width)

vh Iﬂ- 2 Avalaole
- —. ,_
Jé&  Availadble 2D NMR_ICON COSY v CDCI3  chloroform-d v N PROTON V|-
( v
T
fé  Available 120 NMR_ICON COSY 12 CDCI3  chloroform-d | v C COSYGPSW Gradient selected COSY |V | =
_ ‘ -
oy F2 [2D NMR_ICON COSY v 1 v 1 Choice 2D NMR
v7 Yo Avile (Modified full range)

-
v

<
I

V|N COSY_Full_range -4 to 1€ pan‘J

No need 1D PROTON

HPRIER B SAl= | 22
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Icon-NMR (Change parameter - Simple) IrfsT

UCRF iz & ® 2

enment

Experime 1

Do Acquisition

&) w A

Click ‘Edit specific parameters’

Holder Type Status  Name Solvent Start Time A
w1 fé= 1 Availzole
” |

250801-TEST-DMSO-D6_H1 - |o.usc dimethylsulfo: v IN PROTO® Cha nge l: ?bc 6 | 7 UCRF (b Set Start Time
b2 U Available R 65536/ Size o fid .
b3 l] Availzole Pa ra meter DS ! Number of dummy scans
v 4 Fe Failed (Si m p I e) AQ Acquisit ort time

e Failed P T i (5 | | NS Number of scans

oy .o o o g p Pt Pulse

le Qireved IE5 3 = g D1 Delays

<5 & 1 Running D8 0 Delays
,,,,, i " . g B RO 0|(Hz]  Rotaton frequency of sample
l(v Runnin 2 31-PH E 2 —
2 CiP 6. [pom] Transmitter frequency offset

v 6 & 1 Queued 15W 19,8329|[ppm] Spectral width (F1)

e Queued 7 7 S

OK

b7 [] Availadle
b8 u Availzdle v
Submit Cancel Edit Ada |1 : Copy ‘1 : X Delete 2 Ch a nge SI m p I e pa ra mEter

213 2025-08-01 09:40:54 3

Search Preceding

2025-08-01 11:32:43 5
5 )1 10:01:40

Holder Name
20250731-PNU-DOL

NU-MCP.

E_HOESY-7Li-1H

20250731-PNU-THF-S_LLT

No.  Solvent
20 [bF

Experiment

HOESY_7U-1H

HOESY 7L-1H

L7_UNIST

Load ATM Rotation Lock Shim Acq Proc

v v v

v

v

v v v UCRF

Title/Orig Remarks A

ref: NUCLEUS
peak for scalin
get solvent re

297.5K SampleCase™ Busy until: Fri 16:47 Day: 02:35 Night: 00:00 I

HPRIER B SAl=
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ULSAN NATIONAL INSTITUTE OF
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Icon-NMR (Change parameter - Complex) | rfsT

. 1-| Click ‘Edit all Acquisition Parameters’
lconNMR: Automatic* ul

File Run Holder View Find Parameters Options Tools Help

UCRF iz & @

Change Edil all Acqu.isition Paramelers —
Edit Processing Parameters Eka s euon g ) w A

Parameter Pertinent Acquisition Parameter Editor
(COm plex) User Specific Commands ’

Experiment Par Title_. Time User Start Time A
w1 fé 1 Availaole —_— e ~ w . - -
1 4 — e o
K o Click Show pulse program parameters || wscw socsiss [4] Click Return to ICONNMR e swcnse nor | v o | s
b |
b & =
ASUEC A Probe Prodiy
b N J1 S u E E 1 2"- Retum to lconNMR .'_\_ c Probe: Prodigy It u j -
General k
P 3.| Change parameters . . . .
- Channel 1 S i
Widsh PULPROG 7930 E Cure ™ 05536
AQ mod paD Acgu SWH [Hz, ppm] 11904,76 19,8329 Sweep width in acquisition direction
Nucleus ) £S536 Size o [sec] 2.7525120 Acquisition time
! Receiver DS 2 Num RG 32 Receiver gain
b 2 & PP DW [psec] 42,000 Dwell time
Durations DF [jisex 12,00 Pro-scan delay
su Durauons — - [nsex] X e n de
1.000000000 Refaxation delay; 1-5°T1
eching Experiments DS 2 Number of dummy scans l
NS 16 1* n, total numbaer of scans: NS * TDO

# Date Holder Name No.  Solvent

Number of averages in 10

A Channd 1

213 2025-08-01 09:20:54 3 20250731-PNU-THF-S_Li7T 19 D20
SFOT [MHz] 600.25370€5 Frequency of ch. |
01 [Hz, ppm]) 3706.54 6.175 Frequency of ch.
NUCH { Edit... Nucleus for channel |
Search Precading Q . pO [pszec] 193 pOap1/3 _I
P1 [psec] 11.8000 F1channel - 90 degree high power pulse

PLW [W, dB]

r
i
w
o
=]

F1 channel - power level for pulse (defsult

HPRIER B SAl= | 24



ULSAN NATIONAL INSTITUTE OF
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Icon-NMR (Status) A arfesT

BB IconNMR: Automation Jul21-2025-1857-UCRF Current stage e X
File Run Holder View Find Parameters Options Tools Help e -6-“ =0 *l.
Sixlf Tl Sl el

IconNMR - Automation running

Do Acquisition

Expenment Table

Status AFER Notes

Holder Type Status || N: Par litle. Time User Start Time A
v fé= 1 Availzole o
By Aveilable  HIOIRIE &C A8 7ks T -
VR Y Vi Finish 2=H oY 4H7ts
v 4 ke 3 Failed H ol =0| AlSH =y X|sH =
sy Running 1 39l & X Ul S . & .
ueue * = ok 2202
o) Queued g5 oy of 25 A e 7 |
w5  Je 1 Failed (Ready) |
K& | Failed 0 A S S
-6 '(v B Running :llll-EI x}ﬁlxo-l
g | runing |2 (Bruker 400: nmrsu
b7 | e Fail Aot M Bruker 600: root)
] U Available or v
Submit Cancal Edi '6'H I:OI- Useri Dl_i- A_||‘ X-" 7|-%

cting Experiments

# Date Holder Name No. Solvent Experiment Load ATM Rotation Lock Shim Acq Proc [Us P t tle/Orig Remarks A
216 2025-08-01 14:16:37 6 20250731-PNU-MCP-E_HOESY-7Li-1H 1 D20 HOESY_7L-1H v v v v C rogress S age
: s o 2 2 G 2 ef: Command
-08-01 11:3243 5 0250731-PNU-DOL-E_HOESY-7Li-1H OESY 7Li-1H
08-01 4 731-PNU-DOL-E_H Li HOESY_7L. v v v A %I-E'li;'_l J-I_I‘Io-l AuditTrail up
0801 10:01:40 20250731 -PNU-THF-E_HOESY. 7L1- 1H_D8=1.51 15 20 HOESY_7L:-1H v v v v v of Command
sreft NUCLEU!
213 2025-08-01 09:40:54 3 20250731-PNU-THF-5_Li7 19 D20 U7_UNIST v v v v v v v JUCRF Di\nmrdata\UCRF peak for scalin
ot «
< > Vv
Search Preceding Q . Sample: € 297.5K SampieCase™ Busy until: Fri 16:47 Day: 02:17 | Night: 00:00

HPRIER B SAl= | 25



Icon-NMR (Button)

Button

Submit
Cancel

Edit

Add

Copy

Delete

Cancel Edit

Y anoEaT

Function

Run experiments
Queued -> Available

Available -> Edit

1 Sample -> Multiple experiments

Copy Sample name, Solvent,
Parameter (For Similar experiment)

Delete experiment

. | If/s |
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

i,
-
1 _ [ |Copy|l * Delete
Notes
Qét= =G H MEH S Sybmit

MHA

H| -> A& 7S EIZ
TEEQA
Save time, Lock/Shim just run 1 time

(AMZHE2F Lock/ShimE 13|2F RIgH)

A, g0, A, oet0| e SA
(RASH MS L QAR A3 TIYA
§I-_9_)
= O
ME AR

(Fail 2 Ei= User or AdminZt At K| 7ts)

HPRIER B SAl=



Icon-NMR (Spin on/off) ‘\'-: ',‘; ' UrnsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

I 'Y & | Pl o010z UCRF & Set Start Tir
i 65536 Size of fid
0s Number of dummy scans
AQ 2.75251|[sec]  Acquisition time
NS 16] Number of scans
Pl 11.8|(psec]  Pulse
D1 1|lsed Delays
Dé 0| Delays
RO 0|[Hz) Rotaton frequency of sample
(o)) 6.173','pomf Transmitter frequency offset
15W 19.8329|[ppm] Spectral width (F1)
OK

RO (Rotation On)
Spinning = 20
Non Spinning =0

HPRIER B SAl= | 27



25

SEPROG | PEAKS | INTEGRALS

Probe: Pradigy

Icon-NMR (Parameter list)

SAMPLE | STRUCTURE | PLOT

Current pulse program

Size of fid

Ar

Sweep width in acquisition direction

guisition fime

Receiver gan

=

Jwell tme

Pre-scan delay

Relaxation delay: 1.5

T

Number of dummy scans

1*n, total number of scans: NS * TDI

n 10

Number of averages in 1

Frequency of ch. |

Frequency of ch.

Nucleus for channel |

p0

pl/3

channel - 90 degree high power pulse

F1 channel - power level for pulse (default

List
PULPROG

TD
SWH (ppm)
AQ
RG
DW
DE

D1

DS
NS
SFO1
O1(ppm)
NUC1

PO

P1
PLW1

Explanation
dgz=2IH

Time domain
Spectral width
Acqusition time
Reciever gain
FID PointAtO| 2+
Acquisition 0|7 delay

Relaxation
delay time

Dummy scan
Number of scans
Resonace frequencsy
Center frequency

Target nucleus
Input RF pulse (time)

Input RF pulse (time)

RF power

. | |f/5 |
_ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Notes

zg30(30 H2A)
zg (90 )

FID point M=
Lll E E-I (ng_)
O €= AI’J (TD * DW)

Detector window size

IntegrationZt1t A&

T1*5
2HAHOIH ZHIRS
I B

Target HZ 9| Of|HX| 22

i =
S2HEF AU

SRR Ot HE

AKX Z S0{7t= RF pulse AlZH

ex) zg30 (PO=P1/3)
AHEl RF pulse A|Zt

RF pulse power level

HPRIER B SAl=



Icon-NMR (Time)

urfsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

lconNMR: Automation Jul21-2025-1857-UCRF

File Run Holder View Find Parameters Options Tools Help

IconNMR - Automation running

Expenment Table

Do Acquisition

Holder Type Status  Name No. . e . itled  Time User Start Time A
w1 et Aviae Only Show acqusition time
. |
2025&831»'8‘»0\450-06 H1 - I| (Load, ATM' LOCk, Shlm *I ?_I' X'“ QI) Py 000108 UCRF @ setstart Time
b2 I Available
p 3 Availzble 0
va M2 fad Show time = 00:01:08
feo Failed . - . g
Real time = 6~7 min
e Queued
<5 & 1 Failed :
& Failed - 7
e I * % = I Pl 00:01:08 UCRF ® Set Start Tir
<6 &1 Running o
e Running ™ 65536 Size of fid
b7 ] Availaole 0s { Number of dummy scans
b8 ] Availadle AQ 2.75251|[sec]  Acquisition time
Submit Cancal Edit Add ||t Capy ! X Delete NS 16 Number of scans
P4 11.8|(usec] Pulse
ing Experiments D1 | 1;:secj Delays i
D8 0| Delays
# Date Holder Name No. Solvent Experiment Load ATM Rotation Lod B din KA o "
216 2025-08-01 14:1637 6 20250731-PNU-MCP-E_HOESY-7Li-1H 1 D20 HOESY_70L-1H v v v v RO ; ”l~ 3 Rotation frequency of sample
-0111:3243 5 0250731-PNU-DOL-E_HOESY-7Li-1H ) v v v op 6.175][pom] Transmitter frequency offset
25-08-01 100140 4 731-PNU-THF-E_HOESY. 7Li-1H_D8=151 v v v o 15W 19.8329|[ppm] Spectral width [F1)
213 2025-08-01 09:40:54 3 20250731-PNU-THF-S_LT 19 D20 U7_UNIST v v v v
> OK
JI N | Experiment time S —
Search Preceding 297.5K SampieCase™ Busy until: Fri 16:47 Day: 02:17 | Night: 00:00

ke A|ZH 2l

U-THF-E_HOES!

trol

D8 or RO S 02! Zi0jl 02 CIA|E 1
OK F+2H HEA|Zt 2ol7}s

ScanExp.

Residual time: 33m50s

HPRIER B SAl= | 29



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Icon-NMR (Reservation) LEEE L JUriSsT

UCRF i2 & @ a

S

Par litle. Time User - - A
Click Set Start Time
=% o ISR oo
=

overwrite- O
20820 ston Aug 04 2025 || arrowkey -0 [

N .| Delete - X
Backspace - X
3 Many samples
Just +1 min is enough

v 14 fé=~ 1 Queued

§é-  Queued 250804 KUE BA & e m & 21:00 Mon A
v 15  jé=~ 1 Queued

fé~  Queued 250804 KJB DPF LR »
v 16 jé= 1 Queued

e  Queued 250804 KIB BSA e e o

HPRIER B SAl= | 30



Icon-NMR (Open data)

Queued  20250804-HANTOK-TMAC-58-TK-753-50802_H1
b 12 u Availzole

b 13 u Availadle

1 Queued

e

-

-
Cancel Edit Adg 1 opy !l X Delete

10%_D20_HANTOK N PROTON_HANTOK 10 degree

JDoubIe click Preceding Experimnets list
[Finished experiment]

Experiment Load

10 20250804 -HANTOK-TMAC-58-TK-742.50804_H1
20 -HANTOK-TMAC-58-TK-741-50802 H1

10%_D20_HANTOK PROTON_HANTOK v
10%_D20_HANTOK PROTON _HANTOK v v v
10%_D20_HANTOK PROTON_HANTOK

Sample: 10

v v

00:30:46

ATM Rotation Lock Shim Acg Proc  User

UCRF
UCRF

298.3K | SampleCasa™

. | |f/5 |
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Busy until: Mon 19:34 Day: 02:15| Night: 00:00

+ 202507, ESL-*3 F19
+ 2 S H
+ 2 S Li7
+ 2 L7
H 2 SL-=6 Li7
B H 2 L7
H 2 F19

C " Save & show data in progess

Double click Experimnets list
[Finished experiment]

4 20250729-HANTOK-TMACSE-TK-730-50727 H
250723-HANTOK-TMAH20-TK-421-30725 M1

- 1-29

B I

4 20250729-SESL-F10 F19

+ 20250729-SESL-#10 H

1) Type tr on command line
2) Check Stored NS OO

efp: FID to spectrum
apk: Auto phase correction
absn: Auto baseline correction

3) Double click Acquisition information
4) Click Process Proc. Spectrum (or Type efp; apk; absn)

sending Status

. delayed: 0
cron 0

Queueg

isi

NS 72 into /root/ topspin-BladeEpuslocal_acq

Siatnis
tatus

TAACT A -
VS Auto

| 31



SCIENCE AND TECHNOLOGY

Icon-NMR (Stop run) e — i

2 [l 20250729 HANTOK- TMAH20-TK-421-50726_H1 1 1 D:\nmnrdata\UCRF
IS Acguisition information |
Recommand procedure r——s Lo normanen i
(Only worked experiment running) Scan: | {
Residusl ime: 2m5s ?
|

B 1) Check Acquisition information (Progress)
2) Type halt on command line
halt : Save and stop

m lconNMR: Automation Aug04-2( m

File Run Holder View Find Pare

A2 C NG

After stop!
Reconnect Icon NMR - Auto-sampler
28 Click Start button

lools Help

f
I\

1 |Stop Run

&) = A4

Other procedure on Icon-NMR
Run > Stop Run > Password: bruker

<

Topspin 3.5 Ii P

Ualdasr Toma ot Alanaa 3
P Start

SampleXpress/Samplefro (Ethernet) 4

First sample |1

] Farst saenple in the magnet (locked, shimmed, tuned and matched)?

e
3 s Start &) Cancel

HPRIER B SAl= | 32



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Icon-NMR (Turn off) -\'.:_j:_” LI

lconNMR: Automation Aug04-2025-0918-nmrsu tZ X

File Run Holder View Find Parameters Options Tools Help

New UCRF iz & @ 2
Open
Save Do Acquisition 1&'1 V é‘f @ A

’S- NP DT PP Y

1+ Save experiments list

Close Window X

Print (List Setup)

it s 0 This window is currently controlling a run.

1 Jul21-2025-1857-UCRE set Stop the run first, should you wish to close it. I
2 Jul21-2025-1459-UCRF set
3 Jul06-2025-1439-ECLAT set
4 Jun24-2025-0908-nmrsu.set

Stop the run and close this window?

pao4 H
Close boos 3 [ Yes No Cancel
Close All ‘
———— S— —r STV ——erveaper~sereael) (4 o - 21 ANATAL o

Stop Run X L )

,\?) The current Icon user root is not the user who started the run.
Please enter the

To stop the run you must either: NMR Administration password

a. Change user to nmrsu or 5 ’“o“" ‘

b. Enter the NMR Administration Password
PW: bruker

Change User 4 l EEnter NMR Administration passwordi Cancel

oK Cancel

HPRIER B SAl= | 33



ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Icon-NMR (Turn on) e : s urfsT

lconNMR: Automation Aug04-2025-0'
‘ 0 5.33 ‘ ’ M M
— — 5 | Open experiments list
1 con Relaxation 202507321-PNU-DOL-E_Li7_T1 16 1 D:\nmnrdata\UCRF " %
e
I | I Aoauisition information Op(‘n r > This PC > Local Disk (C3) » Bruker > TopSpind.4.1 > prog > curdir > changer v L
L Ty New folder - W @
: SaV9 s " mbiame Date modifiea iype size &
Save as external setup i 6 sy o
|_| Aug04-2025-1901-root.set )1 P
' .~ “ A Y L ] F 1] Jul21-2025-185/-UCRF set

_ Jul21-2025-1459-UCRF set
Jul06-2025-1439-ECLAT set

@ OneDrive - Person

= This PC Jun24-2025-0908-nmrsu.set ) M SET File
B 3D Objects Jun11-2025-1423-nmrsu.set 4, 07 AM T Fil
I Desktop May24-2025-1750-UCRF set
% Documents May26-2025-1208-UCRF set
2y23-2025-1903-UC

& Downloads May23-2025-1903-UCRF set

May23-2025-1840-nmrsu.set €T Fil
D Music

May23-2025-1835-UCRF set File
&= Pictures i

May20-2025-1756-Hong.set £T Fil
B videos 1 May23-2025-1500-nmrsu.set T Fil
2 local Disk (C) May23-2025-1459-UCRF.set File

File name: |

| llconNMR Setup Files (s |

Stop Run X __

The current Icon user root is not the user who started the run.

File Run Holder View Find Parameters Options Tools Help

To stop the run you must either:

a. Change user to nmrsu or
b. Enter the NMR Administration Password

Change User 3 ] [Enter NMR Administration password; Cancel

SampleCase™ o %

First sample

BRUKER D First sample in the magnet

Locked : ed
Please enter the Tuned and matched
NMR Administration password Process all Acquired Data Sets

BR1oeeesee |

PW: bruker

8 () start Cancel

v 4 e 1 Ouened

oK Cancel
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Icon-NMR (Admin)

-
eyl e

Bruker 600
Software: Topspin 4.4.1
Windows10

Admin (Icon-NMR)
ID: root
PW: topspin

Windows 10
ID: nmrsu
PW: topspin

Topspin/Ilcon-NMR config
PW: bruker

Admin (lcon-NMR)

1) Delete fail experiment
2) Exit lcon-NMR

3) Control other user list

Windows 7/10
1) Turn on PC

Topspin/lcon-NMR config
1) Exit icon-NMR
2) Change configuration

urfsT

ULSAN NATIONAL INSTITU
SCIENCE AND TECHNOLOGY

Sk /LY
Fh

Renpfopin 4.5

Bruker 400
Software: Topspin 3.5 pl7
Windows7

Admin (Icon-NMR)
ID: nmrsu
PW: topspin

Windows 7
ID: nmrsu
PW: topspin

Topspin/Ilcon-NMR config
PW: bruker

HPRIER B SAl=
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urfsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

5 Gauss line i L WUriST

5 Gauss line

6.0m -

‘Safe’ levels of static magnetic field
exposure for general purpose

5.0m +

4.0m + Earth's Magnetic field = 0.5 gauss

3.0m 1 . N 2 Gauss The Earth's Magnetic Field
N\ ".':':3-.,.; Gt 18 PV
5 Gauss
2.0m ¢ \
10 Gauss
\
. .i\ 50 Gauss "
. - \
| \ 1
I R
+ + + + —
1.0m 2.0m 3.0m 4.0m 5.0m
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ULSAN NAiTIUNAiL INSTITUTE OF

SCIENCE AND TECHNOLOGY

Warning signs LTEE L WUPST

Caution: Extremely high magnetic stray fields.

Caution: Watches and electronic or electro-mechanical devices may
be damaged.

Danger: No entrance for people carrying pace-makers.

AN

Caution: Credit cards, magnetic storage media as tapes, floppy disks
or hard disks, may be damaged.

Danger: No entrance for people carrying medical implants.
Fim N RS L T N - | 38
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_ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Warning signs : . = JIrisT

0.5 Gauss

= Average earth
magnetic field

5 Gauss line
= MR safety standard

Metallic
tool

10 Gauss line B
NG T
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Magnetic safety
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Magnetic safety Fe s

i g NP Lt ] IR N = | 41



Human Body react to Oxygen-Deficiency

02 Concentration

pALT

Symptoms
Matural air

02 Concentration

Symptoms

Stupor, Headache,
Mausea, Cyanosis,
Faintness on the entire
body

02 Concentration

18%

Symptoms

Limit level for not
causing serious health
problems. Continuous
ventilation is required §

02 Concentration

Symptoms

Comatose, Loss of consciousness,
Muscle spasm on the entire body

ULSAN NATIO STIT E OF

N

02 Concentration

16%-12%

Symptoms

Rapid breathing,
Increase in pulse rate,
Loss of concentration,
Headache, Nausea,
Ear ringing

02 Concentration
6% or less

Symptoms

Unconsciousness, Comatose,
Cessation of breathing,
Cardiac arrest, Die in & minutes

(W

HPRIHER B SAE

AL INSTITUT
D TECHNOLOGY
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Magnet quench

https://youtu.be/d-G3Kg-7n_M?t=5
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