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발표자 노트
프레젠테이션 노트
Chapter2

2-1. 원리
-장비가 작동하는/ 실험의 기본적인 원리 설명. 이론적인 부분. 교과서나 다른 교재에서 설명을 가져올때, 번역과, 그림 삽입에 신경쓸 것�-원리를 도입부에서 설명할 것. 장비의 작동원리가 아니라 이 분야의 기본 원리임. XRD를 예를 들면, Diffraction이란 무엇인가? 어떤 정보를 얻을 수 있는가?

2-2. 활용 연구 분야
-이 장비가 주로 이용되는 분야에 관하여 소개 


SCIENCE AND TECHNOLOGY

Safety information: Spinner S5t WPIST

POM Kel-F Ceramic

POM
(10 ~ 50°C)

Spinner Kel-F
P (-20 ~ 70 °C)

Ceramic
(-150 ~ 150 °C)
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Safety information: Sample tube = 'Jr!f'fir

WG-1000-7
< 600 MHz e 0.43 mm 5,000 <250 Only RT
for 400 MHz WG-1228-7 0.43 mm 10,000 < 500 Only RT
Economy
for 600 MHz WG-1241-7 0.43 mm 20,000 <500 Only RT
Economy
527-PP-7 <120 °C
for 400 MHz High precision 0.38 mm 30,000 500 < (Max: 230 °C)
for 600 MHz >35-PP-7 0.38 mm 40,000 500 < “lzy

(Max: 230 °C)

<120 °C
(Max: 1300 °C)

High precision

Quartz tube
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Low Temperature unit -_" _l-lFIIE L

SCIENC. E AND TECHNJLU(‘V

BCU-I BCU-II LN2 Heat Exchanger LN2 Evaporator
BCU-I
(0~ 25°C)
BCU-II
. (-40~0°C
Chiller )
-100 °C~ LN2 Evaporator ~0°C Danger
Unstable (-80 ~ -40 °C) Unstable range (Burn out heater)
LN2 Exchanger ~0°C Danger
(-150 ~ -40 °C) Unstable range (Burn out heater)

HPRAEEBUUSKE | 5



VT Flow for TEMP NMR
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Temp. (°C) -150 to -80 -80to 0 0 to 80 80to 120 80 to150 150to 180
1800 to 1200 to
VT gas (L/h) 1200 670 670 to 535 535to 670 535 to 800
Recom. 1200 1000 535
VT gas (L/h)
Shim gas 20 20 0 Oto 20 20to 30 40 to 60
Flush gas 5to 10 5 0 5 5 5
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Safety information: Materials ST

< Change rate of temperature >
Probe temperature control rate: 5°C/min
Target temperature stabilized time: 5 - 10 min

Shim system: -52°C < T < 80°C (221 K< T< 353 K), under 5 °C show error massage
Cryo system: 5°C<T<80°C (278 K<T<353K)

<Safety information: Materials>

1) Epoxy: T<+80 °C

2) Cu Coil layer: T>-52 °C

3) Magnet flange (O-Ring): 3°C < T < 80°C at long term experiments

Shim stack _

HPXAERBHuSKE | 7
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발표자 노트
프레젠테이션 노트
Chapter2

2-1. 원리
-장비가 작동하는/ 실험의 기본적인 원리 설명. 이론적인 부분. 교과서나 다른 교재에서 설명을 가져올때, 번역과, 그림 삽입에 신경쓸 것�-원리를 도입부에서 설명할 것. 장비의 작동원리가 아니라 이 분야의 기본 원리임. XRD를 예를 들면, Diffraction이란 무엇인가? 어떤 정보를 얻을 수 있는가?

2-2. 활용 연구 분야
-이 장비가 주로 이용되는 분야에 관하여 소개 


What is Self-Tune

Self-Tune

(Stabilized PID control system) Desied St

¥

Ziegler—Nichols method — <—

¥

Tune the three parameter in PID

1) Control target temp
2) Gas flow

3) VT gas » Stabilization of Temperature fluctuation

S

#
IIrfsT
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Kp -e(t)

A 4

e(t) Control Signal

t
MoK e > M

d
Kp-g:e(t)

Feedback Signal
Measured State

Three weighted terms
1) Proportional

2) Integral

3) Derivative
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Sensor of Temperature | S e

Temperature Monitoring Record Correction Self tune Configuration Log

of | VTU State: & On

Channel Regulation State Stability Sample Temperature Target Temperature Heater Power
. Corr. 208.2 K
1 3] vt [2] not Availavie s e
CPP1.1 BBO 60053 BB-H&F-D-05 Z.. (max. 72.3 % of 111.0W)
Red: et
Ch a nge Te m p State Gas Flow Target Gas Flow Standby Gas Flow
535 Iph 200 Iph
Probe Gas () steady 532 Iph
Set Set

Temperature Monitoring Record Correction Self une  Configuration Log

ot | VTU State: © On

Channel Regulation State Stability Temperature Target Temperature Heater Power
: 2082 K
G reen: ! [2] Transient ] wot avaiatie (231 K. 444 K) 56%
. CPP1.1 BBO 60053 BB-H&F-D-05 Z... (max. 72.3 % of 111.0 W)

s
Rea C h ta rget Te m p State Gas Flow Target Gas Flow Standby Gas Flow

533 Iph 200 Iph

Probe Gas () steady 534 Iph
Set Set

4
p Temperature Nonitoring Record Correction Selftune Configuration Log

of | VTU State: ) On

Channel Regulation State Stability Temperature Target Temperature Heater Power
Stable since
B . & 140833 2982 K
u e ° 1 @ Steady 06 F-eb -2023 (@31 K..44419 o 1%
CPP1.1 BBO 60053 BB-H&F-D-05 Z... (max. 72.3 % of 111.0W)
Stabilized Tem
p State Gas Flow Target Gas Flow Standby Gas Flow
535 Iph 200 Iph
Probe Gas (© steady 534 Iph
Set Set
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Temperature calibration

& calctemp )
Which sample ?

80% Glycol in DMSO-d6 (G)

Glycol pure GP)
| 4% Methanol in Methanol-d4 [
Methanol pure (MP)

99 8% Methanol-d4 (D)

D
\’\ OK J [ Cancel

Command: calctemp

1) 80 % Ethylene Glycol in DMSO-D6

Sfompersture | _Equation

4218 — Ab

2) 100 % Ethylene Glycol

Somperature | _ Equation

4.637 — Ab

Ad = CH2 — OH chemical shift

3) 4% Methanol in Methanol-D4

| Temperature | _Equation __

180K - 300K
180K - 230K
230K - 270K

270K - 300K

4) 100% Methanol

_Temperature | ____Equation __

T = —23.83246"2-29.46 A6+403

180K - 300K

180K - 225K

220K - 270K

265K - 313K

_ 386— 46
~0.00782

_ 3.72 — AS
©0.007143

_3.92-46
~0.008000

4109 — A6
~0.008708

_ 376 - 46
~0.007003

_3.99-45
~0.008001

_ 431- 46
"~ 0.009208

HX|E=R 8 uSAE | 11
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3. High Temperature
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발표자 노트
프레젠테이션 노트
Chapter2

2-1. 원리
-장비가 작동하는/ 실험의 기본적인 원리 설명. 이론적인 부분. 교과서나 다른 교재에서 설명을 가져올때, 번역과, 그림 삽입에 신경쓸 것�-원리를 도입부에서 설명할 것. 장비의 작동원리가 아니라 이 분야의 기본 원리임. XRD를 예를 들면, Diffraction이란 무엇인가? 어떤 정보를 얻을 수 있는가?

2-2. 활용 연구 분야
-이 장비가 주로 이용되는 분야에 관하여 소개 
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Check list (High temperature) -: urfsT

1. Check Solvent (BP, Boiling Point) Flush gas
2. Check Sample tube quality (527-PP or 535-PP, etc..)
3. Check spinner

1) POM (10 ~ 50 °C)

2) Kel-F (-20 ~ 70 °C)

3) Ceramic (-150 ~ 150 °C)

4. Check (Related to Temperature range)

1) Recommend VT gas flow

) <Safety information: Materials>
2) Shim gas flow 1) Epoxy : T < +80 °C
2) Cu Coil layer: T>-52 °C

3) Flush gas flow : . . ,
3) Magnet flange (O-Ring): 3°C < T < 80°C at long term experiment

5. Check Shim coil temperature during experiment

Shim system: -52°C < T< 80°C (221 K< T < 353 K), under 5 °C show error massage

Cryo system: 5°C<T<80°C (278 K<T<353K)

-150 to -80 -80t0 0 80 to 120 80 to 150 150 to 180
VT gas (L/h) 1800 to 1200 1200 to 670 670 to 535 535 to 670 535 to 800
Recom. 1200 1000 535

VT gas (L/h)
Shim gas 20 20 0 0to 20 20to 30 40 to 60

Flush gas 5to 10 5 0 5 5 5




.-/""
ST
" _ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Procedure (High temperature)

1. Type edte

2. Set Target gas flow = 535 Iph (I/p)

3. Click Correction Tab -> 2™ &l Parameteréf= 282
=

(812 42 Ethylene glycolE 0|83} Calctemp

correction value 244)
4. Click Self tune (Wait 5 min)
or Click Restore to Channel 1 (Select an appropriate self-tune file)
5. Click Temperature Tab and click Set on Target temperature
6. Change Shim gas flow ex) 0 to 80 °C = 0 Iph, 80 to 120 °C = 20 Iph, 120 to 150 °C = 30 Iph
7. Click Monitoring Tab (Check Current temperature, Target temperature)
8. Reach Target temp (Show green color), wait 10 min.
9. Progress Lock, Tune, Shim (This process is temperature dependence).

10. Run Experiments

11. Return to 25 °C (298 K)

12. Change Shim gas flow = 0 Iph after reached 25 °C

-150 to -80 -80to 0 80to 120 80 to 150 150 to 180
VT gas (L/h) 1800 to 1200 1200 to 670 670 to 535 535 to 670 535 to 800
Recom.
VT gas (L/h) 1200 1000 535
Shim gas 20 20 0 0to 20 20to 30 40 to 60
Flush gas 5to 10 5 0 5 5 5




4. Low Temperature
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발표자 노트
프레젠테이션 노트
Chapter2

2-1. 원리
-장비가 작동하는/ 실험의 기본적인 원리 설명. 이론적인 부분. 교과서나 다른 교재에서 설명을 가져올때, 번역과, 그림 삽입에 신경쓸 것�-원리를 도입부에서 설명할 것. 장비의 작동원리가 아니라 이 분야의 기본 원리임. XRD를 예를 들면, Diffraction이란 무엇인가? 어떤 정보를 얻을 수 있는가?

2-2. 활용 연구 분야
-이 장비가 주로 이용되는 분야에 관하여 소개 
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Check list (Low Temperature) -: urfsT

1. Check Solvent (MP, Melting Point) Flush gas
2. Check Sample tube quality (527-PP or 535-PP, etc..)
3. Check spinner

1) POM (10 ~ 50 °C)

2) Kel-F (-20 ~ 70 °C)

3) Ceramic (-150 ~ 150 °C)

4. Check (Related to Temperature range)

1) Recommend VT gas flow

) <Safety information: Materials>
2) Shim gas flow 1) Epoxy : T < +80 °C
2) Cu Coil layer: T>-52 °C

3) Flush gas flow _ . o .
3) Magnet flange (O-Ring): 3°C < T < 80°C at long term experiment

5. Check Shim coil temperature during experiment

Shim system: -52°C < T < 80°C (221 K< T <353 K), under 5 °C show error massage

Cryo system: 5°C<T<80°C (278 K<T<353K)

-150 to -80 -80t0 0 80 to 120 80 to 150 150 to 180
VT gas (L/h) 1800 to 1200 1200 to 670 670 to 535 535 to 670 535 to 800
Recom. 1200 1000 535

VT gas (L/h)
Shim gas 20 20 0 0to 20 20to 30 40 to 60

Flush gas 5to 10 5 0 5 5 5




Procedure (Low Temperature)

1. Type edte
2. Set Target gas flow = 1000 Iph (I/p)
3. Click Correction Tab -> 273 El Parameterit= 2=
(2= E% Methanol or 4% MeODE O|&3}0{ CalctempZ correction value ‘4 )
4. Click Self tune (Wait 5 min)
or Click Restore to Channel 1 (Select an appropriate self-tune file)
5. Click Temperature Tab and click Set on Target temperature
6. Change Shim gas flow ex) -150 to 0 °C = 20 Iph
7. Click Monitoring Tab (Check Current temperature, Target temperature)
8. Reach Target temp (Show green color), wait 10 min.
9. Progress Lock, Tune, Shim (This process is temperature dependence).
10. Run Experiments
11. Return to 25 °C (298 K)
12. Change Shim gas flow = 0 Iph after reached 25 °C
* If you want to change sample on Low temp condition, you must cool your sample!
(Room temp sample could make heat shock)

-150 to -80

-80to 0

80to 120 80 to 150

.-/""
ST
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SCIENCE AND TECHNOLOGY

150 to 180

VT gas (L/h) 1800 to 1200 1200 to 670 670 to 535 535 to 670 535 to 800
Recom.
VT gas (L/h) 1200 1000 535
Shim gas 20 20 0 0to 20 20to 30 40 to 60
Flush gas 5to 10 5 0 5 5 5




4. Control LT unit
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발표자 노트
프레젠테이션 노트
Chapter2

2-1. 원리
-장비가 작동하는/ 실험의 기본적인 원리 설명. 이론적인 부분. 교과서나 다른 교재에서 설명을 가져올때, 번역과, 그림 삽입에 신경쓸 것�-원리를 도입부에서 설명할 것. 장비의 작동원리가 아니라 이 분야의 기본 원리임. XRD를 예를 들면, Diffraction이란 무엇인가? 어떤 정보를 얻을 수 있는가?

2-2. 활용 연구 분야
-이 장비가 주로 이용되는 분야에 관하여 소개 
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LN2 Evaporator

Console

bus connector
heater power and

status LED

TC-2T

A for RT probes/thermocouple type T)

heater
connector

Directly use cool N2 gas

(Boiling LN2)

Figure 2.4. Evaporator principle

to BVT3x00
\Q Transfer line

N, gas in ' l Cold N, out

ty level sensor

=
—>

Isothermal tank

Liquid nitrogen

|
T < Tube

Liquid nitrogen heater

HPXAERBHRSAE | 20



" _ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Procedure (Low temperature) iR UrifET

1. LN2 dewar0l| LN2 7!
. LN2 evaporator connector 2F TC-2T connector &4 Flush gas
. LN2 dewarO]| heat exchangerE M¥ 35| 22 F ClampZ &3 (LN2 & F9o|, ¢
. Probe?| 7| & VT gas line(RT) A

. Heat exchanger2| VT gas line(LT)2t Probe ™ Z4

o o A WDN

. 1) Type edte,
2) Turn on HEATER and COOLING.
3) Set 15 °C, flow rate = 535 L/h, set max of heater = 10 % (50% O[5} FX|)
4) Self tune £ (or 7| = ! restore)
5)5°C/min O] £ 2 2 E XHO| £|=X| &9l
6) Nitrogen boil off heater(=Cooling power ) on cooling window2| CHANGE 22310 =X
> & 7|3t20| 2™ SampleO| 222kt
7.2 2H 2t2 2 10& CH7]| or Lock, tune, shim =3
8. A&l = Shim coil 2= M3 % Shim flow =& (5°CO|6t2 O X|H Z 1 HA|X| 2hAl)
Shim system: -52°C < T < 80°C (-325 K < T < +353 K)
9. TR F5°C/min 2| £ 2 22 25°CE =H
10. Sample heater2} Nitrogen boil-off heater 117|
11. Heat exchanger2| VT gas line(LT)2t Probe & 2|
12. VT gas line (RT) ¢4

*** Sample 'd2f = Magnet insertion (Sample2| 2 =7t HF =2 M ZE 240 2|5H M Heater0Of| =40] &gt = UAF)

http://www.uwyo.edu/chemistry/instrumentation/NMR/NMR-Useful%20Tips.html HTKjQlEE XM DSxlE | 21
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L s
LN2 Exchanger coeg . WPiET

Indirectly use cooled N2 gas
(Exchange temperature)

Figure 2.3. Exchanger principle
Console g ger princip
BVT3x00 !
‘ F\—‘_/\ Transfer line
| ) .

N> gasin l Cold N5 out
A for RT probes/thermocouple t T |

P ple type 1) ve block | =

— —
NI

Isothermal tank

|__Liquid nitrogen

heater\

Refill level sensor
bus connector connector
heater power and

status LED

TC' 2T Empty level sensor

| Tube

HPRIAEE BHUSKE | 22
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Turn this nut
counterclockwise to remov:
BCU VT connector
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Low Temperature unit

VTA for RT probes (thermocouple type T)

sensor
connector

heater

bus connector connector

heater power and
status LED

Figure 4.16 Examples of VTA

Boiling liquid nitrogen -> Cold L-N2 gas

Working temp.: -40 ~ -150 °C

Figure 4.13 Evaporator Kit with Johnston coupling

L1 e T o= e eyiad ‘ 26
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POM spinner Kel-F spinner
Range: 100 MHz to 400 MHz Range: 500 MHz to up
Temp: +10 °C to + 50 °C Temp: -20°C to + 70 °C

Marking here! -
o X

.

POM spinner (500 MHz+) Ceramic spinner

Range: SOOOMHZ to up Range: 500 MHz to up
Temp: +10 °C to + 50 °C Temp: -150 °C to +150 °C

GPAYER B aSKE | 27
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