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Part I, &7 & vt AH

A 7H (Introduction)

ApQ) A [7VA1 38 B33 A (UV/VIS Spectrophotometer Optizen SeriesES T8 EA1A] AR
U,

OPTIZENS ZHereh a2 Aol A A22Q] ojgfsh Aol o] 27171A] thefet 4 1hdstal ekt

A e 4 GES woLF BT AEimlo| 29t 453 7)ol ofelel UFS A, M, el
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E3} OptizenViews= E3433% 4 Optizen Series?] PC—Interface-§ AZEQo]ZA], thofst A9
WindowsgHgoll Al AAITEe 2 A7 74 A& gelstal Alojg 31%‘/]‘3}.

OptizenView2] AF-8-A} lg|#|o| A= Windows 2} FUsHA AAES7] wj&of Windows ARg-of 214
3 AbgAlebE o)A 9 OptizenViews &8 4= Ql&U T

Do) AbRH
 AL§ A ARl Optizens AH83HET] Hagh A8 4%, A7) Aol, delele] B 5o A}
glo] 29Tk
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2. Ak (Specifications)

Wavelength Range
Spectral Band Pass Width
Wavelength Accuracy
Wavelength Reproducibility
Monochromator

Stray Light

Photometric Range
Photometric Accuracy
Photometric Reproducibility
Noise level

Drift

Stability

Light Source

Display Mode

Sample Holder

Interface Ports

Wavelength Slew Rate
Wavelength Scan Rate

Standard Capability Software

Real-time PC S/W

Power Requirement
Dimensions
Weight

190nm to 1100nm

<1nm

<£0.5nm

<+0.1nm

Modified Czerny-turner type with 1200 lines/mm Blazed grating
0.05 %T at 220 &340 nm

-0.1 t0 3.0A, 0% to 125%

<1%ofat1A

+0.001 A

<0.001A

0.002A/hr at 340nm

+0.002 A/hr

Tungsten-Halogen lamp and Deuterium lamp

Backlight. Graphical, liquid crystal display with contrast control
Automatic Rotary Type 8-position multi-cell holder

RS-232 and Centronics ports

5000nm/min

1000nm/min

Absorbance/%Transmittance, Concentration and File manager
Local Software

Automatic multi-cell & multi-wavelength measure

Advanced multi-survey scan

High order standard curves

Time based scan (simple kinetics)

Absorbance ratio

User defined function

220V, 50/60Hz

514(W)mm X 430(D)mm X 243(H)mm

16kg (Only Main System)
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3. X (Constructions)

1) elge=

H
w
By
BA
o
1)
S
o
4
=
c
a
o
o
S
o

Main

@ Sample Compartment
 Main Case
@ KEY PAD with LCD
N Y,
Top Side
e B\

@ Power Switch : & ON/OFF
©Q Fuse (=)
@ AC Power cable
@COM 1 : ZRH A ZE
(9 PIN RS—232 CONNECTOR)
® Print (25PIN RS—232 CONNECTOR)
® FAN

Rear Side



2) A28 (Cell Holder)
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4. Accessories

1) Micro volume cell holder

Screw

Micro Volume Cell

$211055320Y %

<mmi——

Cell Holder Case

* Micro volume cell holder AX| HH
1. Cell holder case®] Micro volume cell holderE &2t} (3 screws)
2. Cell holder case HF=Heoll Micro volume cell holderS @Fghct,

% X screw 37HE S| FIGHHAM Micro volume cell holder0fl Micro volume cellE H&sHA |IX|

Alduck

10



2) Long Path Cell Holder (50mm, 100mm)

Leaf Spring

Screws

— d
$8110S5320Y 'Y

Cell Holder Case

+ Long path cell holder A%| HitH

1. Cell holder case®l long path cell holderS A2FUc} (3 screws)

2. Long path cell holderE vFE7kA] W2kA 7L T},

% 50mm Path Cell Holderz} 100mm Path Cell Holder2| x}0|&
1. 50mm Path Cell Holder : 50mm Path Cell Holder 2 50mm Block= 7F{ut}

2. 100mm Path Cell Holder : 100mm cell o]-&3}o] 248 74$ 50mm blocke A7 lof gy
=3

11
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PartIl, Basic Operation of Optizen

1. 291X 7H

OPTIZEH ‘i p X .
HECASYS Initial calibration
CPU & ROM 0K
WAVE MOTER 0K
GELL MOTER 0K
FILTER MOTER ok
W LAHWP 0K
DZ LAHP oK
D2 WAVE Checking...

AUE Fom 71719 ol 55 wsly] 91l A7 AxlE AAFUTh 271 27 AX Alell CPU &
ROM, Wave Moter, Cell Moter, Filter Moter, W Lamp, D2 Lamp, D2 Wave?] Ae]l& H75}o]
71719 ol 55 AUt 7o) gl tiste] S AAlskL AutE RAISHY 7]7]0] o)do]
2Pl ErrorE FAISEIL AREAS] &1L 7kgiuet, o] uf, [ENTER]E ©]-8-sto] tha ©A =Y
Z3go] 7Heducet W AE7E 4 B S E Main 3FHCO R o]yt ErrorZ} WA VI
7% A B A/S B FOJEkA7] vk,

AR S-S 7] Heliie S Y2 v 302 71 AGAZIA7] HhEY e,

« CPU & ROM : 71712] CPUSF ROMS| AtEl &tol
* WAVE MOTER : Wavelength MEHS 2[5 L& 20l
« CELL MOTER . Multi—Cell Holder2| 715 &9l

* FILTER MOTER . Filtere] 2= =0l

* W Lamp : Tungsten—halogen Lamp2| MEH =2l
+ D2 Lamp . Deuterium Lamp2| AEH &2l
» D2 WAVE . Deuterium Lamp Wave?l| AEl =il

2. 7|5 Mlof (Key Operation)
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UTIL PRINT MODE

49

2t 5tH HE O 7157

00llM 97tX|Q] %At 7| 2=

Back Space

Ui

Dot #5 2

Minus 5 1

Celle| /IXIZ ol

Utilities Mode2| Set Up

& Print

ModeOfl A B0l tE= Q20| FA

Mode Set Up
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3. MAIN 3t 324 (Mode Et)

HMAIN HEHU OPTIZEN 21280V

ABS/»T~CONC
SURVEY SCaAN
STANDARD CURVE
ABS RATIO
KINETIGS
COMMUNICATION

= I TR S

Select number that you want to change

% OPTIZEN 2120UV Plus MZ0AlE ARZFEA| 7150] X[2ELICt,

Optizen Seriesi= TR o] 717] A o]l 3-8 S/WE BAISEL 912 Main SHHA WS E
Aeste] st 715S T 4= st

o2 meof 290 2 AFksaral 3 wjofle Main PO 2 |5t & e S Aulstd gHyct A
AZE Aol 7]719] Y-S OFFal] A7t Wwo] A4 gloje o]d BE

ININZRl uazind Jo uonesadg iseq °|| 14ed

B

(IBOPON) Bt it

1) ABS/%T/CONC
SHE/FLE/ 5=t AN BAEY o] 71X AlRE oY sPe g 24 eyt T3 AR
Standard Curve ©|-§3to] & Ao & AAE 4= gt

2) SURVEY SCAN

190~1100nm 9] 3pg 7ol A Yok 7S Adlste] Sde/EREE AGaA 54

HUth SA% 2 2E b E/E A7 glo]EE B9l 4= 9121 Peaks/Valleysfte: }%2
2 A AR,

3) STANDARD CURVE

1071A)9] thefdt s Aed 4= 9loy o 78 BAo 2 P A& AT = syt Eg AR
ol whet chekat ARFAAL 2], 3%}, Segmented)& A2 02 298 4= ULt Fret ST
S AR Yge g HaF Ae 2 4= lsuTh

4) ABS RATIO

Numerator, Denominator, Reference, Factorgh2 ©]-&3F0] DNA/RNAE &4 4= q5Ut}

5) KINETICS
AZEE AFO R BT/ WakE ST 4 eyt

14



4. Cell 0| HH

Optizen Series®] 7|2 #A=2Fe]= 8—position multi—cell holder?] Cell A8-& [UP]/ [DOWN] HE
2l 7} 1w =0] Mode Setupell 28] ZAEUL] Cello] 914 212 B, 1, 2, 3, 4, 5, 6, 7 o]gh= W&
£ 7L ¢lem BE Reference(Blank) Cell ¥+ 302 A= o] Ql5Uth o] F9] slA|7] v}

gk

>

" 7

5. Utilites &
1

HPUES FEO=N AP W, 3
5

=3

UTILITIES OPTIZEN 21280V -g
g

1. Cell Hode FMulti ~

2. Unit CIOHC =

3. DZ Lamp Sauve Hode OFF i

4. LCD Contrast Control 18 o

5. Lanp Change WL. 370.0 nm oz

i3

6. Ipitial Wauelength 680.08 nm
7. Clear Lamp lMosition

Firmuare Uersian C.60

Select number that you want to change
ESC key to return

1) Cell Mode
o3l &419] Cell ModeE AHEEH AQIXE AATT} Default® Multi Cell Mode AA=lo] 9l

+ Multi Cell Mode : 7] 22k Al ZE|(8—position multi—cell holder)E ©]-&8 749 A&l

+ Single Cell Mode : Single Cell HolderZ o]-83 7% Al
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2) Unit

UTILITIES OPTIZEN 21280V
| conc | ppt
ppm ppb
mol/L mmol/L
gfL mg /L
ug/L mg/mL
ug/mL I.U.

ESC Key to return

WEKey 28 21 1271419 55 S92k AAEUT [UPY/IDOWN] HES olg3te] 0|53 7,
[Enter]51ES w20 274 & 99)2 W4gUTh S9s A9E B9k 9 %%, CONC
o

U
Fl
>
it
o

3) D2 Lamp Save Mode

- HE(No, 3)E 22024 D2 Lamp Save ModeE ON/OFF & 4= 9J&Uth D2 Lamp Save
ModeE ON & 79 D2 Lamp7} AHEA] o= P3G 9o Al= LampE OFFYtt. o|uf] Wait a
moment b= HIAJA7} UrELb OF 4% w0} AZRS} A QUL

x PRUSHN 2= 7| Optizen Series= XA FH(190nm)ollAl 2H LM FH(1100nm)7HX|

20 AFLICEL 2E FHolMe] £0| 7HSSHES Optizen Series= F 712
O, 0]Zd0] Tungsten—halogen lamp(ZIAIZM HHol| =2 AF2)2} Deuterium
lamp(Rt2lM FHol| =2 AMS)LICt

[0 M
>I

4) LCD Contrast Control
LCDY] ¥7)& =43t

5) Lamp Change WL.

Tungsten—halogen lamp®} Deuterium lamp+ 350nm—470nmA}o]2] A2l sAfof| A Ao 2
AE A Eo] A7 Fhoz ol gHUTh £ Hx7b wAEE 23S 350nm—470nm Ate]olA] 7
7Feueh Default F2 370nmyH Tk,

6) Initial Wavelength
Optizend HE wf A== 271 3L AT = Ag5Uth F2 Ao S A 90

g



7) Clear Lamp Position
W Lamp®} D2 Lamp?] $IA& %713} ghct,

8) Set Date & Time (Only 2120uv plus)
AZFEA] 7)15-2 OPTIZEN 2120UV Plus Al&oAgk XY=l 7159t}

9) Calibration Mode (Secret Key:’ 9’ )

UTILITIES OPTIZEN 21280V

Used wpA =18868, wpB =1868, wpC =1880
1pA =9.25, 1pB =9.25, 1pC =9.25
Modif wph 8, wpB 8, wpt a
1pA = 8.8, 1pB = 8.8, 1pC = @.8
1. Wavelength Tuning
2. Cell Tuning
3. Hanual Input
4. Parameter 3ave
5. Calibration : One Point

Select number that you want to change

Optizen o] REE 53l agdat Al )20l disl AH4| A& AT
—wp X : 0" order QIxI.

—lp X : Inm& stepZ~.

—cp A 2RI

AFU

+

« Wavelength Tuning : Optizen Aol A 214 w4 2¢)g 4303

* Cell Tuning : Optizen AA|ol|lA] kgt A AR5 FrolFUt,

=

+ Manual Input : 2 2 Al 9Jx]of gt wy gk e 4= sy
* Parameter Save : Modify¥ #5523 #AAgyct

+ Calibration : AW A1 (One point or Two point)

X 9| 1 d| APt ez REF Al 77| et 2 FEE 01E 4~ A2 E FOISA7| HEFLICE

ECTITNaN-W uoz1do Jo uonedadg diseg °|| 11ed



Partll, Measuring in Each Test Modes

1. ABS/%T/CONC

1) Measurement Mode %7|5}H

Simple Absorbance
668. 8nn Linear(@) [H]

[ No. | c# | w.i_] ABS | «T | CONC]

ABS/%T/CONG

Ready...

[New .o neasure | ceLL |

Measurement Modeo| A= Z4ubdat 23 Cell Y2 & Aeisto], 3% (Absorbance), £

(%Transmittance), =% (Concentration) S =4, FA|5lo] F= 7152 3kt

I N[l VALYAI =AM SaPO 1531 yoe3 ut butinseay ||| ed

* NO. . Test Index*tH3,
- C# . Z} Test 9] Cell H&
* W.L. 7k Test 9] &A=zt

+ ABS © ZF Test o] S84 =
* %T t 2} Test 9] %EIE

« CONC : ZF Test 9] =%

 DELETE [F4] : ©] 7% 54 Fojut A4 EYrh. 245 2E DATAZ AREUch

18



2) Mode Setup

Simple Absorbance

ABS/ZT/CONC | 555 anm Linear ()

1. Initialize Factor

2. Hodify Factor.
COMC = 1.8 = ABS + 8.8

3. Open Factor.

Select number that you want to change
ESC key to return

« Initialize Factor : ¢4 A% Factorg Z7|3HHt
» Modify Factor : A% Factor?] Slope?} InterceptE 44 4= 54t

*» Open Factor : A% Factor (Standard Curve)E 7}-e-H| s HEE A€|ste] Open Factor
(Standard Curve)gt & o]& o] g3lo] ME9| sEg AT 4= Sl5ych A+
factorgtol & 4--olvt A3t Fuyct

3) Measure (Step by Step)

I N[l ARYII=AAI SopoW 1531 Yoe3 ul bulinsea ||| 1ed

» With Multi Cell
Simple Absorbance Simple Absorbance
ABS/%T/CONC .
608 .8nm Linear{B) ABS/ZT/CONG 680._8nn Linear( 8)
WLl :280.80 nm Wye CELL1 : OH
CELLZ : 0N
WLZ :388.8 nm We - CELL3 : OHN
GELLLE : OFF
WL3 :480.8 nm Wy = GELLS @ OFF
CELLG6 : OFF
WLy :588.8 nm e = GELL? : OFF
Select number that you want to change $elect number that you want to change
ESC key to return ESC key to return
BACK key to Clear A1l w.l.

1. NEW WL [FL}% rauaq 223k g2 shlo] AN, of7lo] 23T L PP
w2 ) 8747k 4 :

2. CELLIF3}S 29 Agto] 933t 2h svio] ANEUT 2 WS Key® o] 83}e] 243 Celld
A% Onghe

3. MEASURE[F2]2 &3},



* With Single Cell

Simple Absorbance Simple Absorbance
ABS/%T/CONC 228.8nm Linear(B) ABS/%T/CONC 228.08nn Linear(8)

[ No. B cit B v B ass | w1 Jcosc QM| Mo B cit J u.L B aBS ] »T JCONC |

Make autozerot Ready. ..

MEW W.L. AUTOZERD NEW W._L. | HEASURE | AUTOZERD

1. NEW W.L.[F1]& Agste] 434} oh= a2yt
2. Blank(Reference)S 4% & AUTOZERO[F3]Z o|-&3lo] =43t}

3. AUTOZERO 74 % dtto] 53} 22 shdo] AAHY Blanks AlAsIL 4T A &S 4
3 MEASURE[F2]2 &4 3t} ohA] 32 AAskAY AUTOZEROE S48 laliM=
[ESC] 0]-85}o] A% ModeZ ©]=5to] ParameterS A4 gc)

 With Standard Curve

RIS I JARYASI MM Sopo 353 yoe3 ul burinsea °||| Hed

Simple mAbsorbance anAa [P]
STD- CURVE 1998 g nn Linear (A} ABS/ZT/CONC | 555 0nm Linear(8) [W]
[ No. | ci J w.i. ] aBS | =T | coHC |
STOC = ARAA 511 = TH 1 1 220.08 0.882 82.84 0.146
§T2 : EWPTY ST3 : EMPTY
2 2 220.8 6.131 73.94 0.234
STh : EMPTY STS : EMPTY
e - EHPTY 7 . EnPTY 3 3 228.8 8.581 26.25 1.036
: : " 1 228.8 0.079 83.31 8.141
ST8 : EWPTY sT9 : EMPTY p 5  228.8 0.138 74.16 ©.232
6 3 220.8 0.588 26.30 1.034
Select number that you want to change Ready...
ESC key te return NEW W.L. | vEasure | cerL | pELETE

1. Mode setup ©AlollA] A#E Standard Curve? s HEE Aeiste] Opengich
Ex) AAAAZI STOQIA] o] A= Standard CurveE Z-83lo] =4 312} 3+ ¢ No. 0
S Ry

2. CELL[F3]& Agste] 4 s Ay

3. MEASURE[F2)Z 08510 Z45hch, 2425 Age] $2 Telut 2o AXgYr)
4. MEASURES 53} A %7%o| 7V550] DELETE[F4S 53] 74 Data® AT 4 gt

20



4) Flow Chart of ABS/%T/CONC Measurement

Simple Absorbance
680, 8nn Linear(®8) [f} MATN MEHU OPTIZEN 21280V

[No. J oo Joui. | aps | 7 ] conc

ABS /%T/CONC

1 1. ABS/»T/CONC
2. SURVEY SCAN
‘ 3.  STANDARD CURVE
<+ <+ 4.  ABS RATID
5.  KIMETICS
6. COMHUNICATION
ATC Modez=
Ready .- OIS &Lt Select ber that t to ch
elec number a you wan 0 change
[ HEASURE |
v v
Multi Cell Measure Mode Single Cell Measure Mode

T T T || | | wiozeno IR

g)
C?»

| TN ST T | | T sutozeno SR
A A

ey E

X5t M2 No, KeyZ 025}0{ On/OffHLIC BlankE &) & SHILICE

v v

\ ] NEW W.L. | MEASURE ] AUTOZERD \
A

I

I N[l ARYII=AAI SopoW 1531 Yoe3 ul bulinsea ||| 1ed

A
EY=S S o AIRE A 3 SRS 2 UL
Simple Absorbance
STD- CURVE 15505 nn Linear(8)
STO : nnAA ST1 : TH Measure by Standard Curve
ST2 : EWPTY ST3 : EWPTY
STh : EWPTY STS : EWPTY
STé : EHPTY ST7 : EWPTY
ST8 : EWPTY ST9 : EWPTY < v Mode Setup EHAZ | <
3. Open Factor AE =
P =" |mopE O|SEiLct,
Select number that you want to change
ESC key to return

21



5) Flow Chart of ABS/%T/CONC Mode Setup

Simple Absorbance
ABS/ZT/CONC |2[1[1.[1nm Linear( o) MATN MENU OPTIZEN 21200y
1. Initialize Factor 1 RS/ T/CONC
; 2. SURVEY SCAN
2. Hodify Factor.
[:nm:y= 1.8 = ABS + 0.8 -« MODE -« 3.  SIANDARD CURVE
4. ABS RATIOD
2. Open Factor. 5. KINETICS
6. COHHUNICATION
Mode Setup
Select number that you want to change E|_|‘71|E
ESC key to return Select number that you want to change
OlSBiLIC

Initialize Factor
.1 ‘
DE M factor2 X713}

“12871: 1.0, yEH: 0.0)

Modify Factor

Set slope : _

Jsjmol 7127 L yAE 7S 27t X Set Y—intersection © _

s

RIS I JARYASI MM Sopo 353 yoe3 ul burinsea °||| Hed

Open Factor

Simple Absorbance

3 STD. CURVE |, 0 0 Linear (8)

] > STO : AAAA $T1 : TN
STZ : EWPTY ST3 : EWPTY
MEE|0] U= Standard Curvell 0122 STh : EMPTY STS : EMPTY
_ $T6 : EWPTY ST7 : EWPTY
MEHSH Open. STE : EWPTY ST9 : EWPTY

Select number that you want to change
ESC key to return

22



2. Survey Scan

1) Measurement Mode X7|&HH

o] M E= Aeigt Cell& AWE o thoutd Scan sho] T & FASEY = 7]5& 7L o
o, 7} 5go] SEwet FakgS A T 4 QiU

Survey Scan Modeol] 2322 50 21 'New baseline is needed' 2H= HH&o] A|AEHYTY,
BASELINE®] 719 ATC Mode®] Blank /7 205Ut} ¥l 4] BASELINE[F1]S ®A] Alelsto]
270 3f) Frojopdk 71 o] 9] Zhelo] gyt

RANGE : 48 - 768nm

SURVEY SCAN | oy, v - FuLL [T
3,407

250
ABS ]

1.60 ]

0.70

-0.203

a0 475 5A0 25 700
WANVELEMGTH

Hew baseline is needed.

easELINE] wew scan] erapn | eessar

(2 34H

09

= H%)

+ Baseline &7 [F1] : Baseline Scan =% Oﬂ“ 28 AeS a3 2 EAJSH Baseline Scano] &
U CALCULATING & READY' 2H= Shjjito] Y-gUch New Scans

o83 Z 4ol 9P SaElojol & AAQIULh FHE HEY| BlankZ 43} 2 ¥k

+ New Scan [F2]

RAHEE - 508 - 788nom [P | AHEAPE 23814} = Cell& UP/DOWN H
SURVEY SEAN | v “ppry, v : FuLL (W) _ o
0 — ES o]g3to] A|Hek T NEW SCAN[F2)& A
| shd, 2 Celle] A wpAF tjedS A0 Sk
2590
B - o o
1,60 [l 27 E HolHE SAsA Addtol= a7
n70 \ LN I FHE 2 pRIES FASRL, Sl
B N .
-n.20 S Spectrum< FAIEYc},
T am 475 BED [ 700
WalELENGTH
Ready...
[hew scan] craph |

23
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TERIVCINT ISP sopojy 159 Yoe3 ui bulinseap °||| 1ed
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* GRAPH [F3]

RANGE : 4088 - 700 nm [P]

SURUEY SCAN |« 200m , ¥ : zoon

341

T /’-\

%T /
51,3 /
9.8

a4

\

AN

500 525 £ 575 00
WAVELENGTH

ESC key to return

SURUEY 3CAH 480.8 nm 56.82 % %

130.0

975
%®T

N
325 \ /. o —
0.0 400 475 Egﬂ E2R T00

WANVELENGTH

ESC key to return

RANGE : 488 - 788 nm [ P]
SURVEY SCAN | x"- FuLL, v : zoow
[ nvo. | pv ] . | aps | 21 |
1 P 426.8 2.860 B.87
2 v 446.8  0.162 68.88
3 v 491.8  0.743 18.06
y v 520.8  @.048 91.14
5 P 598.8  @.941 11.46

ESC key to Return

X-ZOOM [F1]

g IS 27 Slste] Ut el
918 A4 5 Y

o] mEd] ojsto] WA Tzt A B
o

Y-ZOOM [F2]
237 FHE WIS %
5oz 47,

gasi A,

CURSOR [F3]

CursorE o|EslHA g upAte] Sges
Fuch 2Rz 7} shge) FYEY SRS
L2120 2 HMEH= mEQuc) g}u:; Alctof uhzf

[

3}

=

_\,‘i ”Ulﬂ.

I 5HE 2 % FAgo| FA gUth
{—= [F1], —»[F4]*= Peaks, Valleys ZFrS #
A7 915k 710ld, (~ [F2], -[F3]:= Inm# ©]

St} dolel wAIse] Fuid

TABLE [F4]

270 B 7k Peak, Valleys #bS EAIZ UL
Z} Peaks, Valleys $r&9] 744, 342 47],
BAE, BREIEL HAER FAglo] = nE
[e]

2



« ABS/%T [F4]

RANGE : 408 - 788 nn [P] RANGE : 488 - 788 nm [P]

SURUEY SCAN | x "ruLr, v : FuLe  [3) | [SYRYEY SCAN | &7 FuLe, v : FuLL

3.40 130.0

2,50 91.5
4B3 ﬁ %T

160 \ £5.0 ’1 Jr\ /

070 LN : 32,5 Ly

-0.20 i 0.0 i i

400 475 550 625 700 400 478 550 £25 K]
WAYELENGTH WAVELENGTH

Ready. . Ready...

anmug aBs/%T_ [ saseLine] new scan] crepn | aes/aT |

tolEE SFEE & AL obH 2FIHEE 2 A A7HE ZAHdk= Toggle Switchydyt,
ToggleAl ﬁ]ro—‘ﬂ Hels 74 Juch

2) Mode Setup

RANGE : 400 - 780nn
SURVEY SCAM | x : FuLL, v : FULL

1. Start Wavelength 480.8 nm

2. Fipnish Wavelength 7808.8 nm

Select number that you want to change
ESC Key to return

VRISV CINIISA sapojy 153 yoe3 ul burinseap °||| 1ed

« Start Wavelength : 270 3 5b3k9] AJ24-& Z]Asto] FUth default= 400.0 nm Ytk
* Finish Wavelength : 270 & w}4-2] npa]ul A& 2|Aste] Fu ) default:= 700.0 nm Yy},

% 'Set new wavelength _nm7} MA|Z|H X} KeyS 0|2510] IHES U=EiLICE

3) Measure step by step
1. Mode setup WA Z824 27HS A,
2. 53¢ él% [Upl/[Downl& o]-&-8to] ATeighct,
o] o, el Cell®] W5 3F Ak $-52] vkA Qbof AT,
3. Base Line[F1]& &3¢t}
4. New Scan[F2]& 43t

25
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4) Flow Chart of Survey Scan Measurement

RANGE : 488 - 780nm
SURUEY SCAHN X : FULL, ¥ = FULL MATH MENU OPTIZEN 212800
3.40
2,50 2 1. ABS/»T/CONC
ABS 2. SURVEY SCAN
1.60 ‘ 3. STANDARD CURVE
<+— <+ 4. 0BS RATIO
0.70 G. KIMETICS
20 S rve Scan 6. COMMUNICATION
) 400 475 550 E25 o0 u Yy
WAYELENGTH
— Test2EE=
Hew baseline is needed. es Select number that you want te change
easeLINE] wew sean] erapn | aesszt O|=&H|Ct

v

Measurement with Multi cell

v

Measurement with Single cell

Lol v sondners Toncrar

]m

O,

Baseline2 ScangfLICt.

[esseoelvewsoan] “onore L assyer ]
A

l0j| CHtO S ARfRILICE

RS THE7E A

A
BlankE /26t £, BaselineS ScangiL|Ct,
x A HSE'S 2 BAIELC

[ BaseLine] vew scan] craph_| ass/zT |

BlankMlE X|AHst =
=, A[EE ozt Aofl tiste £35S

AIEEILICE

0z
ok
>
HU
i
o>
i)
o

Lovscoocl e sondners Tonrar

A
X—Z00M, Y-=ZOOM, %

CURSOR, TABLESO 2 S1013HL|C}

ABS/%T Toggle Mode

W‘

SN U2 BYCL Ens2 A Sl

26




5) Flow Chart of Survey Scan Mode Setup

RANGE :

488 - 788 nm
SURUEY SERN| X : FULL, ¥ :

FULL

1. Start Wavelength 480.0 nm

2. Finish Wavelength 708.0 nm

Select number that you want to change
ESC key to return

Start Wavelength

-«

MODE :

Mode Setup
A=
oSt

Set new wavelength _ nm

OiERIE = [Enter]

Finish Wavelength

Set new wavelength _ nm

O £, [Enter]

<«

RANGE : 409 - 768nn

SURVEY SCAN | o+ pyry, v FULL (]
340

250
AES

.60

0.70

B T R T R BT

WaELEMGETH

New baseline is needed.

[ BaseLine] wew scan] omepn | apssar |

27
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3. Standard Curve

1) Measurement Mode X£7|53}H

Calibration Factor
680.8 nn Linear{8) [H]

L ol cece lconc B ass |

STD. CURVE

ADD key to set concentrations.
ESC key to Heturn

| aop |
Standard CurveZ ZF4J&}12} 3k 79 WA ADD[F1] Agisle] =& 2HS ¢Jeishd MEASURE[F2]
7} A guth

7129] Standard Curve®] Datas H7}sto] 248} 4} & 79 FACTOR[F4]E o]- &gt
FACTOR OPEN 7|5 ¥ DELETE”]52 7|1 9J5H )

o] HEO ML LS U Gl EEARE olg3te] Standard Curve(dH4) S WU, o714 2
ol20o & 1077k AR & 4= 95Ut

* NUM. : Test Index®&,

*CELL : Z} Test 2] Cell H15

EINLEY BET VSIS sopojy 1591 yoes ui bulinseap °||| 1ed

*CONC : Zf CellfiZe st w9 obg A7)

*ABS 7} HFAR RO S

(3lH 5I¢t g5 dY)

« ADD [F1] : ADD[F1]& %+2W ‘Set concentration:  o|gkal AAHU ) 7)o Standard Curve
A& Aol AT A EEY v AR vhEste] gk o 7] 4
7Fsth Curved W7 oA 1| 4o whet 24 2~37) oS AR
£ SAdloF gtk

* MEASURE [F2] : 8 E&wteof it F3=E8 SHIUT 54 Datas = 5 A 54 Aol
ol gtk ol 7]E& ZAHlolEl= AU,

28



* GRAPH [F3] : 5=} F3d=2] WAES el 22 A,

calibration Factor [F]
STD. CURVE L
228.8 nm Linear{8)
2.00
1.50
ABS
1.00
0.50
n.oo
i 1 H 3 conc 4
ESC key to return

* FACTOR [F4] : Ag%]o] Q= Factors &el AW 4 B A & 4= YUt

% ABS/%T/CONC ZE=0|AM= MODE SETUPS 0|&3510{ K& & Standard CurveS OPEN5IO &%
St olofl 278t Bk S 7 4 UASUICE oluf 2 HTE0f| =242 Standard Curve0lS0| EAIE
Lct,

HE OfX|H GRAPH[F3JHEO| SIA=|H 0|2 0|23IH Standard CurveS GRAPHEAIC Z 5101

= AsL,

ok .I|)|I

2) Mode Setup

Calibration Factor
STD. CURVE {555 § nm Linear{0)
1. Wavelength 220.8 nm
2. Select Type LIHEAR{ @)
3. Manual Input HORMAL
4. Data Clear

Select number that you want to change
ESC key to return

- Wavelength © %74 3hiL4 sH TH-& AT Slges Aesh Set
m' 2 AXE, of7lo] 47 KeyS ol83te] 248 1742 912 3 [ENTERIS
%E“H_ Y.

new Wavelength

29
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30

« Select Type : 2451217} 31= Standard Curved] F41& No, Key 22 WM 0 &2 o] Aegh
=
Curve?] FAloll= o5 Al 577t dHHTh
— Linear(0) Standard Curve : 02 X|Lt= 1X} ZIMO| SiAl
— Linear(N) Standard Curve : 1xt ZIMO| &4l
— Segmented Standard Curve : 2t Mg HZAsH= J2iZo| Al

* Manual Input (i 7H 2 E31HA)
— NORMAL : EFARE 083t 24L& £35}o] Standard Curve = 2HJ& #9S= NORMALS A€
— INPUT : 7]& &A% Concentration®} Absorbance Datas AF&A7} ¢J&@l5lo] Standard Curve
£ 23T 9= INPUTS Agich i 3071¢] DATAZMA] =52 =2 Yesto]
Standard CurveE YUYt} o] R Eo|A= Test Modeoll Al MEASURE[F2|E 31#] &
ol AtFL® ARE wEUTh

+ Data Clear : Data ClearS A&i5l ‘Warning!! All data will be lost, Press Enter to
Confirm," o|gt= HAJZ|7} AA=H o]uf [ENTERIE FE2W 545 BE DATAES 4}
ARk

3) Measure with Multi cell
1. Mode Setup< o]-g-sto] o} Tef 2 FAS ARG,

2. Standard mode %7|3}Ho|A ADD[F1]E A€3}o] Concentration(s%)7H-e A= 948 o)
ADD[F1]E AgshH, A8 02 F7tek= Celld] Aol 9 19H Cellol 4] 7TH CellZHA] U5 719
FeE YT = A5Ych ADDIF1IE 19 o4 st MEASURE([F2]7]7} Uebd YTt

Calibration Factor
STD. CURVE 1559.9 nm Linear(8) ()
IEN BTN T
1 1 8.100
2 2 °~  9.300
3 3 1.000

ADD key to set concentrations.
ESC key to Return

| oo vensure NN FACTOR |




X Hf Input modeE MENSHS A= CH3ut 25U

ADD[F1]& A815bd  ‘Set Concentration : o] AAHYL}E of7]o] FEARY 55 st
[ENTER|= ZFQIgH .,

aJ#W  ‘Set absorbance ;. 7} ANEULE o37]of ko] sl EREE Qs B
[ENTER|Z ZRIFULY, o] GAE A5 478 vHEg U,

Calibration Factor
STD- CURVE 1555 5 nm Linear (o) [f]
1 1 1.8688 a.108
2 2 2.880 a.2ae
3 3 3.86808 a.388

ADD key to set concentrations.
ESC key to Return

|__aooJf veasure NN FacTor |

3. MEASURE[F2IE Aldiale] 7} Celle] =g 245,
24 Ahe 220| T 2ol AN,

N
ox,
rlo
i
BY
2
o
b
et
r'E
=2
>
ol
ot
i)
o

calibration Factor P]
STD. CURUE 1559 0 nm Linear(@) [M]
[ wn. W cec W conc
1 1 6.188 .04
2 2 0.3o00 B_125
2 2 1.0800 B_575

ADD key to set concentrations.
ESC key to Return

|_nooJ nensure | crepr J Focror |

EINLEY FE ISR sopojy 1521 yoe3 ul burinseap °||| 1ed

% Single cell Mode : Reference 58 & EZTAIRE AUZE A, =3,

ol
o

% &3 5, ADD[F1]Z 0|23}0{ Concentrations O F7Fat 4= U&LICH
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4. GRAPH[F3E Aleiste] 2% A7}

£ IR
Graph#4-2 Mode setupol|A] 244= 3

3ol o 4 g4k

BRI

talibration Factor [P]
STD. CURUE 228.8 nn Linear {8}
=00
225
255
1.45
-'-"'-——_-ﬂ-—-
067
—-'-"'-————-‘-—
-0.10
1 2 3 conc 4
ESC key to return

5. 574 & shHo| A FACTOR[FAIE Aejstd

Y MBS w2 AT = syt

ofehel 22 shwiol

0|20 2 &St [OPEN]E o|-&3te] T2 Standard

Curved Opendt 4= ¢lo™ AAH Standard Curved Akl 2} & 749

AR

[DELETElS A& £

Calibration Factor

STD. CURVE 1555 9 nn Linear(8)
[ w1 cee W conc

1 1 8.108 8.84h

2 2 8.3088 8.125

3 3 1.888 B.575%
ESC key to Return

SAVE
Calibration Factor Calibration Factor
STD. CURVE 1555 9 nn Linear(9) STD. CURVE 15559 nn Linear(0)
[ w1 cee W conc
STOD - - 5T1 : EWPTY

1 1 a.100 L E §T2 - EHWPTY 3T3 : EWPTY

2 2 B.300 a.125 STh - EMPTY STS = EHWPTY

3 3 1.0808 08.575 5T6 - EMPTY ST7 : EMPTY

ST8 - EMPTY ST? : EWPTY
ESC key to Return BECDEFGHIHEKLH
HOPORSTUUWXYZ
[ oven J§ sove J oeere
6. 273t dataS AHAISILA}F 8 W= Mode setup?] data clearE o]-&shd Huc}
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4) Flow Chart of Standard Curve Measurement

calibration Factor
STD. CURVE |ﬁﬂﬂ_ﬂ nm Linear (8} E MAIN HEHU OPTIZEN 21280V
.| | _conc Jass
3 1. ABS/ 2 T/CONC
2. SURVEY SCAN
‘ 3. STANDARD CURVE
<+— <+ 4. ABS RATIO
c. KINETIGS
6. COMHUNICATION
STC Mode=
ADD key to set concentrations. 0|%3:‘H_|I:I-
ESC key to Return : Select number that you want te change
|
Measure with multi cell Measure with single cell

o IEETE| | | | EET
A

A
| Eny R F2y
HEEMO| S X2 H=Eot0] Y=FILICt Reference cell2 &) & SHILICY
B o5t =D o| AIRZ X2 ARlSH £X
% INpUIEE AN Al= =5 BT 402 LSSt SE2| A|RE X1 ZE MYstH =1
%H__“:I-
= .

QUHABILICE

]m
A

I

EINLEY FE ISR sopojy 1521 yoe3 ul burinseap °||| 1ed
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5) Flow Chart of Standard Curve Mode Setup

STD. CURVE | Calibration Factor

228.0 nm Linear(8)
1. Wavelength 228.8 nm
2. Select Type LINEAR( @)
3. HManual Input HORHAL
4. Data Clear 4

Select number that you want to change
ESC Key to return

34

Wavelength

MODE :

Mode Setup
A=
OlSeHct

2H HES H=EXMo 2 =2 AHEstLAt
El

—_
HEDMSENS MEliSH £ [Enter]

Data Clear

Calibration Factor

STD. CURVE |:6p g nn Linear(0) [W]

<«

ETH T T T

ADD key to set concentrations.

ESC key to Return
| oo | FAGTOR




4. ABS Ratio

AR} Factor?t WavelengthE 188FH ABS Ratiofh& Ao 2 ZAsto] AR o7]4]
Ratio® A260nm/A280nm?] AI}gEe]™ Result+= factor’} 1ejd ZA3t=2 AAEHYC}

1) Measurement Mode X£7|5}H

WL1: 260.0 WL2: 280.9
ABS RATIO REF: 320.0 WLR: ON [M]

Ready...

270 = 3712] Wavelengthol| tigt RatioE A5 2 A= 7sdyt)

=715}ol| 4| MEASURE[F2IE 8 74 AT 7ol 9b4] [MODE SETUP]elA]
Wavelength, Cell Number, FactorE WAl QEsIAA| L. Fof 77714 A4 A 7Hsgyc),

X Lol Al=0l| Chal 2~37H2] mhof| cheh ZFstE = ChE 2=0i| His SZAIZ0| & o 228

ct.

(3tH Yt &5 dE)

*TN-C :TNZ 3 574 355 QujstH C Cellfog Hehiyt,

«ABS1 : Wavelength 1 (260nm)oI4 S4% &4=E VepdYct

+ABS2 @ Wavelength 2 (280nm)ol|A 244¥ SF=E YepdUc)

« RATIO : Wavelength 13} Wavelength 204 Z4% $3%=9] v|E vrepbdyct

* RESULT : Ratiogtoll AF&A7} 2143t FactorZF 8 E Fro] Ed o2 FAIEYT Factor’t

AEA &= - Ratioghdl} 22 k& AR,

35
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(stH it e HYE)

« MEASURE [F2]

WL1: 268.8 WL2: 280.8 [P]| Mode setup THAOIA HAH QAEE 4-85to]
REF: 328.8 WLR: OH 2—@@'1/]‘:‘2

2t g B ZAe)

ABS RATID

_l\‘J

1-1 8.357 8.655 8.469 a.469 1
2-1 8.357 8.654 8.478 a.478@ STl o] Ay,
3-1

8.358 8.655 8.471 8.471

Ready...

2) Mode Setup

WL1:- 260_8 WLW: Z28d4._8a
ABS RATIO | ppr. 920.8 wLR: ON
1. Reference Yavelenagth 328.8
2. Wavelength1{numerator) 268.08
3. WavelengthZ{denominator} 288.9
4. Wavelength Referencing 0OH
5. Factor 1.8

Select number that you want to change
ESC key to return

» Reference Wavelength : Referenced &4 Wavelengtho|H, Default+= 320nmJyc},

« Wavelength 1 (numerator) : Ratio2] EAp7} 5= 7S 248 Wavelengthyth
Default+= 260nmyc},

+ Wavelength 2 (denominator) : Ratio2] 227} 5= 7He 248 WavelengthJUtt,
Default= 280nmJyt}.

_1)1'

+ Wavelength Referencing : Referencei}d-& A3sto] 2438t 2017t AA T

* Factor : Factoryd3S sl 5 Adshd “Type in factor, Press Enter. Entry : ’ gH= WA
7 AAEYLE o719 Factorg 98 & [ENTERJE 29 Ratiooll 5 Factor7} A4
Yt

3) Measure



Mode setup< TFAAl & Measure[F2]3FAIH RE olx}Eo] dgjEo] A5 SAHUL

WL1: 260.0 WL2: 280.9
ABS RATIOD REF- 320.8 ULR- ON ) MATH MENU OPTIZEN 212800

4 1. ABS/»T-CONC
2. SURVEY SCAN
‘ 3. STANDARD CURVE
<+— <+ 4. ABS RATIO
c. KINETIGS
. 6. COMHUNICATION
ABS Ratio
Mode=
Ready... ode Select number that you want to change
[ HEASURE | ol=st |t

|

4 PR
Measurement

Mode setup AN Y= 2= QIXISO0|
I SHEELCL

Vode Setun (4 ReferenceE E&8t njakg
212 = [ENTERJEILICY,
MODE |

v

‘.

CRCNES=NACA sapop 1591 Yoe3 ul Bulinsealy *||| Hed

N — 2 Numerator0il si=}st= THES :
e Setuptt7 Sk 1
N0\ 20 B[ENTER] BiLICh ;

UL1: 260.8 WLY: 288.98 . _

ABS RATIO |REF: 2000 i o8 Denominator0i| si&st= THe |
T X)) 2 e SENTER] BiLCE [

1. Reference Yavelength 3268.8 :
2. Wavelengthi({numerator} 268.08 :
3. WavelengthZ{denoninator) 280.08 :
4. Wavelength Referencing OH A2 =X St 7;
g. Eac;ur s y 1.81 Reference |. = —-ooe /d :
« Humber o amples — ‘ °|X|O| o= 7:’7('{%}L||:|' .
i TT= 2°H . :

Select number that you want to change

ESC key to return ] 5 _ﬂ_E:i%EP Factor% %’@!@- _$_

[ENTER] ELiCt, :

|| EYP AR S WA [
QUL

‘.

37



4) Flow Chart of ABS Ratio Test/ Mode Setup
5. Simple Kinetics

1) Measurement Mode %=7|5}H

4AB. B nm
KINETIC Total Scan Time 1 min |I|
3,407
2,507
&BS ]
1,60
0,707
AT 015 030 0:45 10
TIME MM
Ready...
MEASURE

Sl sl tsko] il ARt S¢ke) MakeE S4ske LY

2) Mode Setup

8.861/min 608.0 nm
KINETIC Total Scan Time 3min
1. Wavelength 688.8 nm
2. Total Scan Time 2 Hin
3. Interval Time 1 sec

ERIEITIVIEIT ISRl sopojy 159 Yde3 ul bulinsesjy °||| 1ed

Select number that you want to change
ESC key to return

ol

* Wavelength : S48k} 6h= TS YTt
Default Wavelength= 600nm 2 2 A4 %|o] Q&1 c)

« Total Scan Time : %J2%l 3404 SCANSILA} sH % ARHS: lefahc,

Default Duration Time2 3&E-JYck

* Interval Time : & &7 AlZF WolA SHT AIRE 114
Scan Time/241%Rct A 728 7k

38



3) Measure
Mode Setup¥, MEASURE[F2]E &2 $4& AU,
ZI A2 28 Al whE SE =R A AHYTH

KINETIC 0.082/min  408.8 nn [ P]| =Ao] $REH H=0] I3} o]
Total Scan Time 1 mi
— oo e e MEASURE[F2], GRAPH[F3], ABS/%[F4]2] 7|%
o] g

2,50
ABS

1.60

0.70

020 0:15 050 045 10

TIME  MIN
Ready...
| veasure | crapn | ngs/ar |

» MEASURE [F2]
A 23 5 g

* GRAPH [F3]

EENEIIVIEITIWISRCN sopojy 1531 Yoe3 ul Bulinseajy ||| 1ed

averso | ;027580 e ] X-200M [F1)
J e A 1) Qske] Uk shgel
3.40 o= zgat 2 9l&Ud)
P o] mtoj olste] WAR TP I AL GXFY
1,60 E{
0.vo
0 —MN X [F2] : ZOOMSIIX} GH= X&0| Z[AZLS ol
0I0TTRE 0 TUEE 0| vax X R3] 1 Z00MBHLRE SHe X&) ZCiRiS 2
ESC key to return — RECALL [F4] : J2{mo| ke 7| M2 29

KINETIC 8.002/nin  408.8 nm Y-ZOOM [F2]
Total Scan Time 1 _ - - -
Tzt FAE HelE AUsHA AR

.40

2,50

ABS

1.60

0.70

A 0iiG PN 05 1o

TIME  MIN
ESC key to return
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KINETIC A_.588 A TIHE 8: 8 :32 CURSOR [FS] _ _
CURSORE ofgattAl alig mte] Jg=3 o

340 Qlghuct, o] 7k wpgo] FFTL pEI&S
ABg,su &R0 7 AMEH= mEUn) sl Alchof| wlat

1.60 I} Zgr 52 gEuLgo] A Hyth

0.70 (== [F1], —»)[F4]%= 5stepX o]EsHA A

LAY G g | Al WE S AR, (2], D[Rl
ESo ey G vetun IstepH ol5ahuA] ARkl U FAEE EAJsH
ol FU.

8. 861/min  480.8 nm | P) TABLE [F4]
KINETIC Total Scan Time , = = =
Ao mhE FHE 9 F= EoJEE Table®4]
Iﬂ [__aps | T1HE o 5
O 2 A|Ale = -
e . o o: o JAIske] Fu
2 1.833 9.2? a: a: 2
3 1.833 9.27 8: 8: &
4 1.835 0.23 a: @8: 7
5 1.836 2.21 a: a:18
[i] 1.834 9.24 a: 8:12
7 1.834 .25 8: 8:1%
8 1.833 9.27 8: 8:17
ESC key to return

ERIEITIVIEIT ISRl sopojy 159 Yde3 ul bulinsesjy °||| 1ed
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4) Flow Chart of Simple Kinetics Measurement

408. 8 nm

KINETIC Total Scan Time 1 min EI MATH MENU OPTIZEN 21280V

340

280 5 1. ABS/»T-CONC
ABS 2. SURVEY SCAN

1.60 ‘ 3. STANDARD CURVE

<+— <+ 4. ABS RATIO

0.70 c. KINETIGS

02 Kinetics Test 6. CONMUNICATION

Toio 015 0:30 045 o

TIME  MIN
ModeZ2
Ready... Select number that you want te change
[ neasue | 0|=3HICt

]m

A
A D R G SN

O,
o
=}
00
Q'E
=3
I

g m [Upl/[Down]
XEH IS M
o= 22

JE
i

Zoom inE XFO| Z[tf, z|AZUS HTE
: AELICE RecalE 0[&3t0{ Zoon inkl7|
| | Lo yez mier 4 oisuct
A N

: I
) | ] e I T

: A
ES EPNL a1 . %

X Slngle cell Al‘gAlE reference, =x E _<r3_| LHO‘“A-I 7|_;;}, k” 15t Yéﬂ;‘%
A2 202 N9l ZFELI e

E

| CTRTEETE I zoo T zoon  ovnson | rooce |
. A

A : :
X~ZOOM, Y-ZOOM, %

EENEIIVIEITIWISRCN sopojy 1531 Yoe3 ul Bulinseajy ||| 1ed

CURSOR, TABLES?| 750| 48t gLict | ’ ‘
| m\ @g@b@g
: CursorZ O|S3IHAM S 22 &ola 4 Q!

St

|
Mel 24012 S2e = Enle 2 MARILCE | =
Ao | zoon [ cunson | rooc ]

...... =
=XE datag TableEAloz @
sHoI5r 4 ULt X
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5) Flow Chart of Simple Kinetics Mode Setup

9.881/nin 680.0 nn
KINETIC Total Scan Time amin
1. Wavelength 6008.0 nm
2. Total Scan Time 3 Min
3. Interval Time 1 sec

Select number that you want to change
ESC key to return
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6. Communication
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