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WrisT Rese rvation

Search condition =2

Researvation date: ‘2{315,0101

@ Resenvation " Input result ) Completed () All

15t lssifcation: | [*]  acamsaaon] ] cqupmentmsme[ ]

Equipment booking list =
g AP ¥
rtation Equipment name Chief of research Researvation date | Reservation time Fee | 1st classification 2nd classification name Application date Free_Test | Free_Longterm | Memo

[] | Reservation Self AFM-Rzman 27| 20150724 14:00~15:00 000  UMAL - 7|7|5ta & Surface Analysis 20150717 1108 | O
[] | Reservaticn Self Confocal Raman nH7| 2015.07.24 14:00~15:00 000 | UMAL - 7|7 2a4 Surface Analysis 2015.07.17 1107 ] O
O Reservation celf FT-IR nE7| 2015.07.23 13:30~17:00 000 | UMAL - 7| 7| 244 Spectorscopic Analys 20150717 11:05 O O
O Reservation Self Confocal Raman UE7| 2015.07.22 13:00~14:00 000 | UMAL - ?|7| 244 surface Analysis 20150720 11:20 O O
[] | Reservation Self Flucrometer 2157 20150720 14:00~14:30 000 | UMAL - 7|7| 24 Spectorscopic Analys 20150717 11:03 O O
[] | Reservation Self Fluorometer 27| 20150720 13:30~14:00 000  UMAL - 7|7|5ta & Spectorscopic Analys 20150716 1655 | O
[] | Reservaticn Self FI-IR 7| 2015.07.17 16:00~17:00 000 | UMAL - 7|7 2a4 Spectorscopic Analys 2015.07.17 18:00 ] O

;) 1] Application || c\t 2 B2

Select equipment

1) ot [0 gn 1) Select the classification and equipment

m - 7 T o Err— e a—
project informaion =
- " " r . H
Z;P:joﬁmrch Chlef;;e:leavch Detail project number B detailed item B Executable amount n , 4) Select the tI me you Want On Whlte bOX-
e T el (it llow box : m y rese rvation
Reservation time unit daily maximum reservation time Reservation open timing Cancelable timing Fee

Red box : others reservation

‘ ROIAFSI01 | Laser power on/off |

§SIAIZ02 Keep clean lens to aveid contamination

2)

Time/date 07/200M) 07/21M) 072200 07123m 07/24(R) 07/25(5) 07/26(5) 07/270M) 07/28) 07/2900) 07/307) 07317 08/015) 08/0215)
02:00-09:30 a o O [m] [m]
09:30-10:00

[m]
[m]
[m]

" 3) Click application

10:00~10:30
10:30~11:00
11:00~11:30
11:30~12:00
12:00-12:30
12:30~13:00

13:00~13:30

Ooooooooo

"

14:30~15:00

il

IDHHDDDDDDDD

15:00-15:30

15:30~16:00

16:00~16:30

Oogoooooooooooo
0|0 OO0 ooooooooog
0|0 OO0 o0ooooooooag
0|0 0OOooooooooonoO
0|0 0OOooooooooonoO
0|0 00O 0ooooooooooo
0|0 0OOooooooooonoO
0|0 0OOooooooooonoO
0|0 00O 0ooooooooooo
0|00 ODoooooooooooon
0|0 O oOooooooooooO

ooago

16:30~17:00




s REeservation cancel

Search condition

| Inquiry

Researvation date | 20150101 Ml [20150804 |y

.

(¢ Reservation (' Input result ' Completed Al

15t classification: | UMAL - 7171248 | Ind dlassifcation: | Surece Analsi | Equipment pame: | Confocal Raman M

Equipment booking list

Applicaﬁm{] r Resenvation cancel || o Input result

Selet Statis Sortation | Equipment name Chief of research Reseanafion dste Resenafiontime  ee It classfication 2nd dlassfication name
v|;| | Resenvation Self Confocal Raman 297 20150724 14:00~1500 000 UMAL - 7|7| 244 Surface Analysis
[] | Reservation gelf Confocal Raman byl 05078 13:00~1400 000 | UMAL - 77| 244 Surface Analysis

1) Select the reservation.
2) Click the ‘reservation cancel'.



e INPUt result
e

Search condition =
(), Inquiry
Researvation date: T
|2ﬂ15.ﬂ1.01 |‘ - |2f“515'{’5'0"‘l || (® Reservation O Input result O Completed O All
1st classification: |UMAL -l | " 2nd classifeation: | Surfac Analysis : Equipment name: |Confocal Raman :
Equipment booking list -}
| c,.'-‘\p|:|llcat|on|| [ Reservation canc!l” o Input result‘
‘ Status | Sortation | Equipment name Chief of research Researvation date | Reservation time ‘ Fee | 1st classification 2nd classification name Application date | Free Test | Free_Longterm | Memo |
Reservation Self Confocal Raman x| 20150724 14:00~15:00 000 | UMAL - 7)17|1 244 Surface Analysis 20150717 1107
! g
[ Reservation celf Confocal Raman 4z 20150722 13:00~1400 000 | UMAL - 7)17|1 244 Surface Analysis 20150720 1120 O O

1) Select the reservation.
2) Click the ‘Input result’.
3) Check the information and click ‘save’

. Reservation number: .
R e B 2015001217 Reservation date: | 20150724 Client authoritization: : [shsonss@unistackr &uH
= o |
Project informaion =
Chief of research ‘ Chief of research | Detail project number detailed item Executable amount
20032 23| - - 0 0 0
Fee =2
[] | Resenation
Cost Unit quantity | Unit | unit amount | discount applying | Option applying | Amount | Fee | Rate [ Amount
I2EHE 05 H 12,500 10 25,000 |50 12,500
A4 25,000 12,500
Process condition =
equipment status {problem and repair) |




= Data upload and download

My PC

UCRF PC

i 1 il

_om Site Mame e © Mew_Site Site Marne
|New_5ite |New_S'rte
Ll (S =N W =] 11 L Ml
[10.24.3.74 Advanced | ||1m,1m,1m,3u Advanced |
|Jszername Uzemame
Idjlim [T Snonymous Idjli"" ™ Anonymous
Paszword Pazzwword
|""" [~ Don't save password I"""‘ [ Don't save password
=1 Timeout Retries = Timeaut R etries
|22 |50 |2 [~ Retry On [z2 IE 2 I~ Retry On
[7 Pasy [ Use Prox [¥ Pasy [ Use Prowy
Connection Cohnection
[FTP =l [FTP =l
— Comrments S5L Options — Comments S5L Dptions
¥ SSL Listing: [ SSL Trarsfer T Clear (D00 ¥ SSLListings @ SSL Tramster [ Clear [CCC)
T Openssl ™ windows 551 ™ OpenssL ™ ‘windows S50
| New Site | | Mew Eategaryl | Connect I | EannectManagerl | Close I | Mew Site I | Mew Eategor_l,ll | Connect | | EonnectManagerl | Cloze |

Common ID : djlim
Common PW : 0254
Port : 22
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= Data upload and download

Equipment PC Network Connect Server PC Researcher PC

100. 100. 100.30 ~ 100. 100. 100. 100
Internet Connect
10.24.9.74 ~ 10.24.9.74

T T
p Core FTP LE - 10.249.42:2 [ B
File Wiew Sites Manage Help
3 [
= [ 4
B 7 & | kO o HiH @ ?
250 WO command successhul. " iz current folder. -
PwDO
257 "1" iz current directory,
PASY
227 Entering Passive Mode [10,24,3,42,146,157).
LIST
Connect sacket #1020t010.24.3.42, port 37563,
150 Opening data conn s
226 File sent ak !
Transferred 4,523 bute: A n a |yS I S P C O r M y PC S e rve r P C ITI
Q@ 8 x £ [ o &% & s Oflao®s x 2 T o &% & & O
E.—; IC:WUEE{SWUNISTWDocumerﬂsW | [ 3 <« IJ" | E—.
~ | Filename | Size | Date | ~ | Filename | Size | Date -
N . 09413413 09:07 R
L Fax 08/13413 11:28 W ..
. Malvem Instruments 09419412 10:43 .. Company 10/04/13 11:=
| SAP 10/03413 1724 . Labs 10706413 20:
. Scanned Documents 081313 1128 .. Program 090213 12
L Eg=d 08407413 1549 .. toengineer 013013 10:
@Seﬂ' W = 14 KB 05/26/12 1759 | touser 10704413 15:
XF{F_data_ExS xls 112KB 12/2712 1322 W UCRF 10702413 17:
E] HeLH= 2 2] 2005 =S pdf 45 KB 08/07/13 1613 L UCRF 2 15EH 10701413 14:
A S2H =S NEEH & BRI e 3Z2KB 04/26/13 1800 %ﬂﬁFM 2MHU =2l 22 LHS s 0 M/2713 15
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.nsr GuUideline for the Operation of the UCRF

Article 1 (Purpose)

This guideline is intended to provide detailed requirements for operating the Central Research Facilities at Ulsan National Institute of
Science and Technology (UNIST) (hereinafter referred to as “UCRF”) in accordance with Article 10, Operational Regulations of Central
Research Facilities at UNIST.

Article 2 (Scope)
This guideline shall apply to faculty, graduate students, undergraduate students and researchers at UNIST, as well as external clients, who
request services from UCRF, and equipment managers.

Article 3 (Definitions)

Terms used in this guideline shall be defined as follows:

“Autonomous use” means that UNIST faculty members or students use UCRF's equipment without any help from the equipment manager.
“Autonomous user” refers to users who have qualifications for the “autonomous use” of the equipment in paragraph 1 above, according to
procedures set by UCRF.

“Request for analysis and processing” is a request to the equipment manager to perform a series of analyses and processes, so
autonomous users can use UCRF's common equipment to obtain the results of a test analysis or process.

Article 4 (Access Management)

@ If any personnel want authorized access to laboratories with restricted access, they must fill out an application form and
receive approval from the supervising professor and Center manager to register their ID.

@ If any personnel needs to access laboratories for equipment maintenance and repair, they must be accompanied by a
competent manager or have the manager's approval to gain access to the labs.

® For laboratories that require safety training for personnel with access, approval for access will be withheld until they complete
prior training, as specified for each laboratory.

Article 5 (Requests for Analysis and Processing)

@ If a client requests for analysis and processing that can be supported by UCRF, the client should discuss with the equipment
manager beforehand.

@ A client who requests analysis and processing shall cooperate with the equipment manager in identifying the necessary
information needed to maintain the normal operations and safety of equipment or facilities.

® Analysis and processing services will be available to clients on a first-come-first-serve basis. In any special circumstances
such as equipment inspection and repair is needed, requests for such services may be reserved or cancelled at the

equipment manager's discretion.
SEON HYE SON (4175)



.= Guideline for the Operation of the UCRF

@ If there are no special requests from the client, each manager may discard any specimens that are seven days or older after
the results-notice date, and may also discard the outcome or results data produced by the analysis and processing service
three months from the day of said notice or later.

Article 6 (Qualifications for Autonomous Use)

@ Authorized persons who qualify for autonomous use shall be limited to graduate students, researchers, professors and
authorized undergraduate students (with the supervising professor's approval) at UNIST.

®@ Qualifications for autonomous use shall be granted to any persons who satisfy the requirements specified by each laboratory
(e.g. safety training, equipment user training, evaluation, etc.).

® A list of autonomous users shall be updated every 6 months and shall be published on the UCRF homepage.

@ An autonomous user's qualifications may be cancelled if the equipment manager deems it necessary, or if the user does not
frequently use the equipment (less than the minimum limit of 10 times in the last 6 months). In such cases, users may
discuss with the manager and go through a re-orientation process to be qualified for autonomous use again.

Article 7 (Responsibility of Autonomous Users)

@ Autonomous users should follow the instructions for using the equipment as they learned during the orientation. If there is
something significant to report, they must discuss with a competent manager and help operate and maintain the safety of
the research equipment facilities.

@ Autonomous users will be liable for any accidents, equipment damage, failure and loss incurred as a result of their
negligence when using the equipment.

® Equipment reservations should be made a day (24 hours) prior to when they need to use the equipment, and may be
cancelled no later than 12 hours before the booked start time. If a user wants to cancel their reservation, they must inform
the equipment manager via phone or e-mail during regular work hours (weekdays: 09:00 - 18:00) or via e-mail during off-
hours.

@ Any reservations that are made less than 24 hours in advance may be cancelled before the booked start time. If users want
to cancel their reservation, they must inform the equipment manager via phone or e-mail during regular work hours
(weekdays: 09:00 - 18:00) or via e-mail during off-hours.

® After using the equipment at night or during the equipment manager's off-hours, authorized users should make sure the
laboratory is put back in order, the lights are turned OFF, and the entrance door is properly locked before leaving.

SEON HYE SON (4175)



.= Guideline for the Operation of the UCRF

Article 8 (Restrictions for Autonomous Use)

@ For the convenience of other users, a comfortable research environment, and to promote proper use of the equipment, UCRF
may sanction users.

@ Sanction criteria from the above paragraph 1 shall follow "Table 1. Penalty Points and Sanction Criteria for Users of Common
Equipment.”

Article 9 (Billing for Test Analysis Fees)

@ Clients or autonomous users will receive bills for test analysis fees in the following month after the analysis and processing
has ended, and may only pay for these bills to UCRF's bank accounts.

@ Clients or autonomous users shall follow the specified procedures to pay bills charged under the standards of test analysis
fees in accordance with Article 8, "Operational Regulations of Central Research Facilities at UNIST."

® The standards of test analysis fees, as stipulated in Article 7, Operational Regulations of Central Research Facilities at UNIST,
may be provided to clients or users before request or use.

@ If this is their first request or first time using the equipment, clients and users should submit copies of their business license
and their bank book to UCRF's administrative offices.

® When there is any change to the business license, they shall inform the administrative manager of the change and send a
copy of the new business license to the manager.

® Bills for test analysis fees shall be issued by UCRF's administrative office, and clients or users shall pay the bill to UCRF no
later than 1 month after the bill is sent to them. If the payment is overdue, UCRF may stop supporting services for users and
laboratories in arrears.

@ If more time is required for analysis and process due to negligence on the part of clients, additional test analysis fees may be
charged.

SEON HYE SON (4175)



.nsr Penalty Points and Sanction Criteria

Behaviors subject to penalty points Penalty pts

[Eligibility to use equipment]

1 Unauthorized use of equipment without permission 5
2 Use of equipment without a reservation 3
3 Someone other than the equipment lessee used the equipment 3

[Reservations for using equipment]

4 Reserved and used equipment outside of permitted hours 1
5 Use of equipment beyond the time reserved without making another reservation beforehand for extra time 1
6 Failed to use the equipment durng the reserved time and did not cancel reservation in advance 3

Cancelling reservations for equipment after the cancellation deadline, under Article 7, Guideline for the Operation of the UNIST Centr
al Research Facilities (UCRF)

8 Use of any equipment without giving a prior notice to the equipment manager, after making a reservation 1

[Careless behaviors]

9 Using functions on the equipment that are not permitted 3
10 |Failure to promptly notify the manager of any errors or failures detected during use 3
11 Negligence that resulted in damages or failure to the equipment 5
12  |Negligence that resulted in loss or damage to an equipment component or part 5
13 |Failure to record in the equipment usage log after using any equipment, or misrepresentation or partial representation of the facts 1
14 Fai.IL.Jre to provide speci.men informatioq required by th.e equipment manager to ensure normal operations and safety of equipment or 3
facilities, thus resulting in damage or failure to the equipment
15 [Careless behaviors] 3
16 |Using functions on the equipment that are not permitted 5
17 |Failure to promptly notify the manager of any errors or failures detected during use 5
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.nsr Penalty Points and Sanction Criteria

Classification | Penalty pts. | Follow-up actions
(Individual users of equipment)
Equipment manager will notify user(s) and their supervising professor by email of their penalty p
. oints total, and shall post the details of their penalty points on the bulletin board of the equipment
= 5 points ; . . . .
room. Users with penalty points 8 points or higher may not use the relevant equipment for 3 mo
nths.
Sum up penalty points imposed
to individuals
Equipment manager will notify user(s) and their supervising professor by email that the user(s)
. may not use the relevant equipment for 3 months until they complete the re-orientation course;
= 8 points : - ; . o . X . .
will also forward an official notice to their supervising professor; and will post details of their pen
alty points on the bulletin board of the equipment room.
(User's laboratory)
Equipment manager will notify the user(s) and their supervising professor by email that user(s)
= 12 points with penalty points 15 points or higher may not use the relevant equipment in the laboratory for
Sum up penalty points imposed 3 months.
on the students in the laborator
y for the same equipment in the Equipment manager will email the supervising professor to inform that the user(s) may not use t
same laboratory > 15 points he relevant equipment in the laboratory for 3 months; will also forward an official notice to their s
=1op upervising professor; and will post the details of their penalty points on the bulletin board of the e
quipment room.
> 20 points UCREF will notify students and their supervising professor by email that the user(s) with 25 penalt
=<UP y points or higher may not use any UCRF equipment in the laboratory for 1 month.
Sum up penalty points imposed
on the students in the laborator
y for all ;Jafni[:l:lgsrlsg :ant in the UCREF will notify students and their supervising professor by email that user(s) may not use any
y = 25 points UCRF equipment in the laboratory for 1 month; will also forward official notice to their supervisin
g professor; and will post details of their penalty points on the bulletin board of UCRF.
SEON HYE SON (4175)




n=r Electromagnetic Radiation
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T T | T T T T T > Wavenumber
[em]
10" 10" 10° 10° 10" 10° 1 107
» Wavelength

[m]

|-7m=-i g %

=
5
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n=r OPectral ranges
NIR: 15000 - 4000 cm-1

- Overtones and combination vibrations

- low absorption coefficient & high sample concentrations

- Advantage : Qualtz is transparent - fiber optics, in glass vials
- Source : tungsten lamp

- Optical material : Qualtz

- Detector : Ge, InGaAs

MIR: 4000 -400 cm-

- Fundamental molecular vibrations : stretch and deformation vibrations
- high absorption coefficient < low sample concentrations

- Source : Globar

- Optical material : KBr, ZnSe

- Detector : DTGS, MCT

FIR: 400 - 5 cm1

- backbone vibration of large molecules, molecules with heavy atoms

- low absorption coefficient, strong water vapor absorption - vacuum
spectrometer

- Source : Globar, Hg lamp
- Optical material : PE, Csl
- Detector : DTGS, Bolometer
SEON HYE SON (4175)



e Vibration Theory

The absorption of Infra-red Light

Matter

Photoluminescence

Reflection <:|HH

—  Scattering

- Infrared light can only be absorbed by a molecule if the dipole moment of the
specific group of atoms changes during the vibration.

‘The greater the change in dipole moment, the stronger the corresponding IR
absorption band will be.
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e Vibration Theory

Principles of Spectroscopy

\\‘ll///
Y A (—
DN (R
]

Io

incident intensity

!

d
: I

Detector

| VU

cm-1

T=1/1,

transmitted intensity A= |Og (1/7)

A=c.ce.d
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e SChematic of FT-IR
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.~ WWave Interaction (Interference)
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= Michelson Interferometer

Eixed mirrer

g Beamsplitter
IR Source

Interferometer

BF =

Moving smisros Path difference = 0




= Michelson Interferometer

Fixed mirrer
Interferometer —

BF

Beamsplitter

=R Source

BE == -1/8 A

VMoeving minrer _
Path difference = 1/4 A




= Michelson Interferometer
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IR Source
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e 070 FT-IR Systems

Beamsplitter
storage

Interferometer : Dynamic Alignment

Beamsplitter :
Ge on KBr

Source : SiC material

Sample Compartment

SEON HYE SON (4175)



e 1The Type of Samples
(é S_,J"

Coatlngs T

Powder Fiber and Beads

c Y

- 4

‘,o-"‘ ~ The Type of

, am les )
ﬁ

Liquid

Paints ' %

Gas
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= oampling Techniques

.
O

o T
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ner O@ampling Techniques

Transmission

(Powder, Drugs-Kbr pellt/Films, Coatings, Paints-film holder/Liquid-window
cell)

Absolute reference measurement

Sample preparation can be difficult and time consuming

Io=0°

Specular Reflectance
Sample must have a back reflective layer or must be on a mirror
(layer thickness = single molecule)

Diffuse Reflectance
Solids and powders, diluted in a matrix of KBr or KCI
Analysis of non-reflective materials

ATR (Attenuated Total Reflectance)

(Powder, Drugs, Films, Coatings, Paints, Liquid, Rubber)
The infrared beam is focused into a crystal

Creating an evanescent wave about 1 — 2 microns deep
No sample preparation
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n=r O@Mpling Accessories — Transmission (Powder/Film)

Transmission by KBr Pellet : Powder, Drugs, Film

1. Grind sample together with the KBr for w Mounting a Pellet Sample
several minutes until fully mixed using an
agate mortar and pestle.

2. Assemble the Die set and add the mixture into
the die. Put the die into the press.
(8 ton, Hold time 1min. Release time 1min.)

SEON HYE SON (4175)
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e Oampling Accessories — Transmission (Liquid)

Transmission using window materials (Liquid sample)

Step 1. Choice the window material

EYE DROPPER

: ~§—— SAMPLE

APPLY PRESSURE AND
TWIST TOP WINDOW

Step 2. Place a small amount of sample onto the window

using the eye dropper or spatula. /‘_\
Step 3. Once enough sample is deposited on the window, @
place the other infrared window on top of the sample. U

Step 4. Twist the windows together in opposite directions to TWIST BOTTOM WINDOW

get rid of air bubbles and to decrease the pathlength.
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- Oa@ampling Accessories — Transmission (Liquid)

Transmission using window materials (Liquid sample)

(:/v:&?; ?1(:5) Max. Useful Density Cleaning Solvents Which Hardness
Material @25°C Temp. In Air (°C)  g/em®  pH Range Agents Attack Material (Knoop#)
AgCl 0.00015 200 6.47 N/A acetone, CH,CI, complexing agents® 95
ALO,(Sapphire) insol. 1700 4.00 1-14  alcohol, acetone, H,0  acids, alkalies 1370
AMTIR insol. 4.40 1-9 alcohol, acetone, H,0  alkalies 170
BaF, 017 483 -8 acetone, alcohal NH, 4 salts, acids 82
CaF, 0.0013 318 1-9 acatone, alcohol NH, + salts, acids 158
Cdle insol. 6.2 1-9 alcohol, acetone acids, HNO, 56
Csl 444 200 4.50 N/A anhydrous solvents lower aicohols “wet" solvents 20
Diamond insol. 750 351 1-14  alcohol, acetone K.Cr,0,, conc. H,S0, 7000
Ge insol. 210 5.32 1-14  alcohol, acetone, H,0  H;S0,, aqua regia 550
KBr 535 300 27% N/A anhydrous solvents lower alcohols “wet” soivents 1
KRS-5 0.05 200 1.3 5-8 MEK complexing agents* a0
NaCl 3517 400 217 N/A anhydrous solvents lower alcohols “wet" solvents 15
Si insol. 300 2.33 1-12  alcohol, acetone, H,0  HF HNO, 1150
Si0, (Quartz) insol. 1200 2.65 1-14  alcohal, acetone, H,0  HF some hot acids and bases 820
ns 000069 300 4,08 5-12  acetone, alcohol acids 178
ZnSe insol. 300 5.27 5=9 alcohol, acetone, H,0  acids, strong alkalies 137

"ol compaing sgamts mnciuds amumamium salts & matenals such a5 ERTA
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e OA@mpling Accessories - ATR

ATR Accessories e
- e
- Main Frame
- Crystal
(Znse, Diamond, Ge, Si) InSe Internal Reflection Element
- High Pressure Clamp Multi-bounce ATR
IIP::':I::;staICap
Sample Crystal Crysta
\ A | R BEa m
% Single-bounce ATR

SEON HYE SON (4175)



mner O@MPling Accessories - ATR

ATR Spectral Refractive Depth of Penetration (L)
Material Range (cm1) Index (at 45° & 1000 cm?1) Uses
I Good for most samples,
y especially strong absorbin
Germanium 5,500 - 675 4 0.66 P Y g g
samples, such as dark
polymers
N 8,900 - 1,500 & m . . .
Silicon 360-120 3.4 | 0.85 Resistant to basic solutions
Vi . .
AMTIR 11,000 - 725 2.5 1.77 td reS|sta.nt to acidic
solutions
ZnSe 15,000 - 650 2.4 2.01 General use
Good for most samples.
Diamond 25,000 - 100 2.4 2.01 Extremely caustic or hard
samples

SEON HYE SON (4175)




ni=r O@Mpling Accessories — Specular Reflectance

Specular Reflectance

Thin films on reflective surfaces : Au, Ag, Al great

Polarization dependent : Polarized light improves s/n of results

Grazing angle improves interaction with sample

60 ©

Sample

Reflective surface

Sample

Reflective surface

Seagull

SEON HYE SON (4175)



n=r O@MPpling Accessories — DRIFTS

Diffuse Reflectance (DRIFTS)

Preferred choice for dilute powders
Analysis of non-reflective materials
Minimal sample preparation

Outpurt slipsckd Input slipacid

Praying Mantis

SEON HYE SON (4175)



UNisST Manual N ATR mOde

1. Agilent Resolution Pro. STATR g~

2. Collect => Method Editor

gy | T ST U ELANESD

h_"l:r-m: v, Ot Db e - et P Tl | |- i g -5

uuuuuu
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UNisST Manual N ATR mOde

3. Method List = select method_ATR
4. Signal Monitor click

4% Method Editor - C:\Program Files\Warian\Resolutions\Sample Data\methodeMMCT.clm

File
| Contents | Common Settings |M -
=18 Methad Summany @ This page contains the most commonly used settings. Press FL for more help
T2 Common Settings |A Eackgound
T8 Motes .
T Background Scan mﬂs ‘ . . 4
T Slow Kiretics ignal Monitar
T Advanced Settings Surmary Sample zcan Backaround szan
Murrber of scans |32 Cl |3:2 ¢| J E—E Microszope
Spectrum name |sarnple | |background | Jd
- A
Resolution [cm-1) [4 v| @
- Scan type |Absolhance v | A Hep
| Method List |
Scan range [cm-1] |4UUU :l ta |55E| = -«qu
= [ methode [3] i
F Uzable range; 5000 ... 450 -4 Festore Defaults
= ATR
] Standard Method - reflectar Spectrometer Configuration
=3 Advanced Mathods (3]
(] High Rez- 01em-1.clm Method sccessary | | | setioInstalled Y
. =] MIR.clm
] Slow Kinetics. cim Installed accessany | | [ Options _ * ] xy
= aTR 3
=] Diamondclm
Ge.clm
= ZrSe.clm
=3 Mieroscope (3]
[_=1 ATH.clm

l_:1 Refl=ction. clrm

l_=1 Transmizsion. clm

SEON HYE SON (4175)



UNisST Manual N ATR mOde

5. Check the Inteferogram

6. Click Singlebeam — Check background condition

| Fie weM Cpoors Hel -2

Fleds ¥k

WEHE R oM & 1+ NFLhARESD

|74 [ [~ vt Do Codorson - [or| S8 | [ ot Fepot Tempime- o iy | [k S -

<8

AN

& e Mubi-SpctralDocusant]l

15
4843

0=

35
30
258
2
15
10
05

00=

vwmrv-v -
45

A0

Yoks

A5

i

25

ST

T

40

4

SE
l 55
£=

H65=

Foe Hi, prac F1 Capymd ) L W00 A gl .
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UNisST Manual N ATR mOde

7. Click Background = Save .bsp file

Pl E AR R Al DT RABEGD

= T T S T P - et g

4
T 4847
ol

vl X ATt Pl g+ B EAFEgD

T b= _ M | e | e

o =
e
=
- - o=
—
L | e
P

|
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UNisST Manual N ATR mOde

8. Sample loading = Monitor live spectrum click

Resolutions Pro - [multi-spectral document1.bsp]

@File Edit Wiew Collack Transforms  Analysis Tools Windows Help

SXATMEEYL oM & !+ NIMARBSD

#

o Clent Sean <A ‘l——Seleleuant Caibralion | 38 ‘l——SeleclHepDrlTEmplalE B ‘ |-~ Gelect Seript - QkEl

———{monitor Live spectrum | 4| x|
@ multi-spectral dacument bsp
@ Multi-Spectral Document1

36=  hackground

30-

25-

20=

Response

05-

0.0-

o s s o G
7500 7000 6500 G000 5500 5000 4500 4000

Wavenumber

o
3000

P T T
2500 2000 1800 1000 500

MNarme Spectum  Created Scan Created Scan 1730: 2920 1165 1453

Background
Il background Done

2 sample v | Done

3 background Done

3030

2340 TmpltPk2 TmpltPk3 Peak23 sugar
(Predicted)

Displays a ive "real-time" processed spectrum

Copyright @ 1993-2008 Agilent, Inc.
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UNisST Manual N ATR mOde

9. Scan click

)

* ) X BETTS =S 1+ L NMABRRSD
- anreges 14

Sl iy 5

[mmreme ]

i i i S
g
i

i iid

1|
il
v (g o p m op s oaaouoa oy ooy mn

.

10. ATR cleaning = Monitor live spectrum = If there is no peak = Cancel click

e e s

=" Y WMET - =Pl g |+ nl AT D

T M s e E ]
L T—=
e T,
= =

—
| A
-

Ty
ey

1=

e
| TR (LA
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UNisST Manual N ATR mOde

11. Export spectrum

1) Select data — Edit — Copy to
2) Select data - File — Export Spectrum - .csv file

51 File | Edit] View Scan Transforms  Analysis

Peaks Window Help

Can't Undo Ctrl+Z

@ el
@ M
- 20

Ctrl+X
Copy Ctrl+C
Paste Ctrl+W
Select All Visible F2
Copy As

Cut

—=X N GILAB

|Current Scan

Copy To

4

Appearance
Configuration Options...

Edit Methods

Comment...
Chemical Structure...
Add Property...
Froperties. .

Signature

Excel

| File | Edit View Scan Transforms Analysis Peaks Wi
3 New. Ctien ==
. Open... Ctrl+0
| Close

Save Ctrl+5

Save As...

Export Spectrum}.

HE HA: I FINEL j « & eF B

o= . o 2%
}} 20150722 FT-IR 2015-07-28 2= 2. oY =0
J 20150728 2015-07-28 2= 4. oY =0
J! 20150924 2015-00-24 25 5. IHY =0
1. CacaoEncoder 2015-06-24 27 11.. 1O¥ £0
| Daum 2015-06-24 2F 10 TY =0
1. GomEncoder 2015-06-24 27 10 oy 20
1. Origin User Files 2015-11-07 2% & oy =0
1 Samsung_ML-331x_SeriesPD 2012-11-15 27 10 oy =0

37|

4

o oEN):  [ib

IH BT GRAMS Spectrum, Win-IR {+spc)

| Ha

GRAMS Spectrum. Win-T7 [+ spcl

COMMa Senaraten Walles t=caY)
OTonaD cpeeid Lsosy

CEEH)

4 CHtlsersi_W20151208

Exit

SEON
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mer Cautions

1. ATR crystal cleansing

2. Fill up the MTC detector with liquid nitrogen

“WW” “WW“4WWWV

Al

After close program, fill up!

SEON HYE SON (4175)



Main body
Microscope

UNIST Client(70%) 21,000/hr 31,500/hr 42,000/hr

students  ooifyser(50%)  15,000/hr 22,500/hr 30,000/hr

True Café using time Charging time

0.1~0.5 hr 0.5 hr
0.6~1.0 hr 1.0 hr
1.1~1.5 hr 1.5 hr
1.6~2.0 hr 2.0 hr

SEON HYE SON (4175)



