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(Gas Chromatography, GC)




1. AZ0ED2H T (Chromatography) 2l |2l
A 0tEJdII= M2

=
HE ANz 22 4200 2840
A A

HEx 2H=ES &=0tC

(solid or heavy liquid coated onto a solid or support system)

SMMA edd AZ20ETDHIINAM=E Ols&22 JIM = M, DFHL=R
HH EE DHIH ASEHD AL 0lsd SF0 Ol = 0ISd22Z JIME At
otz WM 220t

25l= JIM 220tE 12Nl (gas chromatography)2t XIS At
E el (liquid chromatography, LC)2 HE & £ ULH.

Chromatography
Gas chromatography  Liquid chromatography
GSC GLC Column Paper TLC

HPLC
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© CHP 1935

c. B A0 A&EDI|(Nitrogen Phosphorous Detector, NPD)
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Desorption

Sampler

Method

CS2

Coconut shell charcoal,
# 1501

Hydrocarbons,

100 mg/50 mg

Aromatic

5 % methanol in

Coconut shell charcoal,

CH2Cl2

100 mg/50 mg

# 1403

Alcohols IV

Water/Isopropanol
(95:5)

Silical gel,
100 mg/50 mg

# 2000

Methanol

Methanol

Silical gel,
150 mg/75 mg

#2004

Dimethylacetamide
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(Gas Chromatography Mass Spectrometer, GC/MS)




1. GC/MS (Gas chromatography / Mass spectrometer)2| & 2|

GC/MS= GCOIA =2c2IE AIEE 0I23, =236t E2HAHEHS 20 &
, AHE2A S 6l A0I0IU EHAHEHRS 2 2O 1IKE EH4OZ 3HEHE
X, X S22 Soll 0K 2Z20 st E4=Z40] JtsotL.
1) MS System?| 2 =X
GC CDI Quardrupole Computer
LC Split Inlet lon Trap S/W
DIP TOF Library
Batch Inlet Magnetic Sector
VYacuum
a. Sample Inlet : AIZZEYLEXZ AIZEE MSUZ 28202 BUFs H&
= &t
b. Interface : AIZEEUREZMH AEE MSUZ E8HCZ BLI| fIol AIS
StCH. CDI(Capillary Direct Inlet)= Jt& B Ol |nterface&
M lon Source?2t MEXNoZ HZEC}.
c. lon Source : AIEEZANE ZAUEWMN M = MAAS] S==2 Cloli Ol
23A210 O EHE2 0I2s2 X0 MHE=E 2SS
mass filterZ222 0|sAl2/0

@
o

) @&. 0d |

lon Source I

lonization and
fragmentation

'e).ag 9@)8@%%@)

.‘|@

Repeller

N Duadrupnle

Drawnul Plate lon Focus Emrsnca Lens



Sample ABCD 50~70eV  ABCD* + e =

Ol2st ¢y
@ CI (Chemical lonization)
; ldentification of Molecular ion by reagent gas (CHa)
PCI (Positive Chemical lonization)
M + CHs+ — (MH)+ + CHs 5 M+1
M + CoHst — (M—CoHs)+ ; M+29
M + CsHs+ — (M—CsHs)+ ; M+41

NCI (Negative Chemical lonization)
Electron Affinities >0.5 eV (Halogen Compounds)

M+ e — M-

@ El(Electron lonization)

~N
L [N Ny
lonization '}\
/
r //
“"F:-.__.—’//
In=d
r- =g CESERS,
riEENY o« - =
e
Ex = L mvz = ev
2
AM - A2
2 my
mv: = He¥ =r =
r He
= m
(v, H=const. 3tH 1 = = 0|3,
tebA rgioll el ‘'m'2 28 4= QU C}) (W mAss Ve

AANNN/




Sample

Molecular ion

50 ~70 eV +
ABCD e ABCD N = Parent ion
ABC. + D* or ABCD* + De
AB* + CDe
At + BCD-
S X711 break &) = oAt Molecular fragmentation
DABC* 20| A A2 1 Rearrangement
El © Methyl Stearate
Abundance 74
El 87
43 g5 143 255 208 M(p)
129 | 4gn 1351919 i 267
U YW VUNVR 1V O S W N PP R W S

100 150 200 250

300 4do

<Ol AI> Methyl Stearate2l El spectrum

ot
=

Molecular ion peakZ 11 =2Z&°2 2XAHS
Ol peakZ E2AXRXEE AULCE.

[

(e]3
=

AL
e

AL
e

US M, M(p) peak?t isotope

Fragmentation, rearrangement2 M(p)SS =2

2L 2XE QAISH.
d. Analyzer : Mass Filter2tD& &tH 0l2s2 1S9 Z2H/aHMHI(m/z)0l

et "o 2 ZelAlZ2ICH

Mass Filter2] &&= Otcliet 2 L.
=  Quadrupole
= Jon Trap

Time—of-Flight

Magnetic Sector



ﬂlﬂ"c

™ #H"'I.FT.II s

Quadrupole Analyzer

(0]
rc
5
0

MO Z Quadrupole A9 AnalyzerE JHa 20| AIE06HH 4009 MM =2
OI20 & Quadrupole DC2 RFo X&O=Z2 0|2s HEis] M=l 5LES 0l
O EAIA Detectorz2 2L},

e. Detector : AnalyzerOlA 229l 2EHZ 22l&
Soti, ZE&JI=
Ct. Detector®220ll= Electron Multiplier (EM)1t High Energy
Dynode (HED)Jt QUCH.
» Electron Multiplier (EM) : &XE Z=AI2ICt.(one electron — 106
electron)

r
=
ml
HO
P
i
oY
W
Y
=

o o

OFS——
Incoming
lon

EM Voltage

(0 1o -3000 V)

= High Energy Dynode (HED) : 0I22 O 2 &= 0WUXE JiXlHG=

post — acceleration dynode(-5,000 ~ —-10,000V) EMO| =2 2T
MNeoAs JIAI 8Lt



Post-acceleration
Dyrode

EM?

g. Data system : GC/MS 2242 Soll & AZ0IEIHS Soll 84, &
2 24, LibrarydMES S8 0IXN2E 34 24, 0|=2Y
AZ0IEDEE Sofl ™A T30 UM FFE2A I}
h. Vacuum Pump : MS& 10-5 torr Olotel D&Z AE AN & =CH 0|2
3, 22SE AZEXIF OIS0 EMote 24, &
S0l == 2101 HSBJIMX EELESE &, GCOlsItA,
Ol2stelXl 22 AlZ, ==0 2st MSUWHR 2¢ Y%
Xl.
® Tune
TuningOlgt MSDOIIAl Mass spectrums 2J| PloHAl =HE[OHOF & = IR 1t
&HO0ICH. dYstD %8t MS datas 2J| M= MSD2 0fel JHXl J|J[& Ol
parameters2 X &Gt J|JIE calibrationof =0{0F ot=0l, 0lH4& L&
calibration &0l tuningOICt. £&t 0 WEES Soi MEHECI J|J|9 AHE
checkg = QUL
Tuning 222 AEGIHAN FLES XNLLD E2 H2 mass rangeE XIL
= 222 M PFTBAIL =& AEE .

PFTBA (PerfluoroTributylAmine)

F,CF,CF,CF,C \

F,CF,CF,CF,C

Tuning & 0A ZXE = parameter :

N —— CF,CF,CF,CF,

lon Source, Mass Filter, Detector



FElectron Multiplier

Filament Inlet
X-ray
Lens
lon Source | — A

\
Volume .

]

Filament

TuningS OXIS® Otcliet 22 dZEEE 2= = YD 018 EUE HEHHQI
HlSl &EE & = UL

Scan: 10.00 - FOoO.00D
Base:

100

170 peaks
69.00 Abundance: FIZ221 76

A00

Abund
FI22176
2442112

10268

Hel Abund
1T00.00
FH. 15
3.19




2. TD (Thermal Desorption)

=
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Sample Tube

Maximum

Approximate

Typical Analytes

Temperature Analyte Volatility
Carbotrap 202 400 n-C% to n-C30 Offgassing polymer
Carbotrap 300 400 T n-C3 to n-C30 EPaA TO-1, TO-2, TO-3
Carbotrap 349 400 T n-C3 to n-C16 NIOSH Method 2549
Air Toxics 400 ¢ n-C3 ton-Ci12 EFP4 TO-14 comppounds
Carbopack B 400 T n-Ch ton-Ci12 Wide range of YOCs
Carbosieve 3-1/| 400 T n-C2 to n-Ch Very volatile compounds
Aromatic, apolar compounds
Tenax TA 350 © n-C7 to n-C26 (BP>100T) and less volatle
compounds
Tenax GR 350 T n-C7 to n-C30 Alkyl benzene, PAH, PCBs
Wide range of YOCs including
Chromosorb 106 260 T n-Ch to n-C12 hydrocarbons from n-C5 1o n-
G2,
3) TVOCs(Z & L HARI|582)2 24
a. o4& EE:E0|E
LSO EANAE S AU S 28elE US0EAMM SO AU S 1&8s
Al =l(AAx 24 ) Al =I(NI7 222 2hel)
[ 3]2UHZ221E A= [HE3IME SS9 AU 2D1E
ADINE
vOC _ =
- (LI
O] Z2AIA Soll 21 Al
EI'E; ID IE (uglm3) Tr—H I' (uglm3)
Al ohE AR, Of 2HALZ AL | Al 30 0|5t
BHOlZ2l ciars . & 5000]| of
AF RRE S -
E=0 1,000 0| &t
ol FI 3, Es AL,
==8 T2l22fAd = S =
5 oo mome sz 400013t ofl = el A 360 0|5t
E=l | _
A 700 0| at
Al Z= T} &k o _
S HFAE 10000, ~E| 2 300 0I5}



b. STD M£

STDe| Al =

* InjectorTemp:807TC
» Flow: 50ml/min
+ GQC F=&F0] Tenax—TA Tube

SEdHZ T HAMEFAZE
Syringe = 0| 8all 3= Bt}

. - A

= 2

280 °C

8 min

-10 °C
25 mlfmin
300 °C

3 min
Tenax-TA

120 °C



Interface Temp.

Quadrupole Temp.

lon source Temp.
lonization Method

Mass Range

=2
He, 1.8 ml/min
DB-1 Capillary (60m=*0.32mm=1um)

60°C(10min)—10°C/min —
210°C(10min) —
20°C/min — 250°C(8min)
Total : 45min

250 °C
150 °C
230 C
El (Electron lonization)

35(m/z) — 280(m/2)

e. AZOIEID(STD L sample) GAl — STD

Retention

22Xl

Tim'_E E% =
Tl Benzene
12.67 Toluene
16.47 oy

benzene
1878 mtp-xylene
17.38 Styrene

s o-xylene



f. AZOIE S (STD ¥ sample) KAl — Sample

Abundance Retgntio % = Eg %E
1283 7o groomoieg.-01. o n time (ug)
7.85 Benzene e
12 67 Toluene B8
16.43 -
1
1647 ¥ 73.4
16.73 benzene
+ . -
16.78 e 26.5
xyvlene
3'332 1786 Stwene 6.3
781
AL LI n . J__‘__‘.;.c——“"‘""‘—
: IS‘BQ '\D’DG 15 0o ZDD[] 25 i} 39 oo 55]38 JU.UD
i 17,56  o-xvlene 1.5

g. TVOC s H At
HESZE| STDE TolueneL2Z2EH 22 3 IILUHAS Ol T2 (As)S 78t
Ct. (&, TVOC = n-Hexane ~ Hexadecane)

(F2y 7|01 20| Aeal)) - SEA ZEHo YA H

S (As)0ll BlankE 2&3tH =<(CA)E F&tCt.

o F
O =
0
b
HU

3. HS (Headspace Sampler)

1) J17] |g|
HH =2 DA Al S0 R0 JUs FEHERIISE2(Volatile Organic
g ot

Compounds, VOCs)& GCZ =4¢& = AAE

Al

ot
=

nno
o



» AHAXA IEAHOIA(Static Headspace) 24
2 =& Hiolg LA VOCs2l Fes= 21U CAl Edldle 422
HAIE S 01=ct= YH”OIC.
s RSA JHIEAHOIA(Dynamic Headspace) 24 &
HEH JIHZ ZIIAHA =56 = EHU SEHAIHA 22l L 2= &
B O|CF.
: S22 A
OO - T
- 28 S MEK, MIBK, Acetone, Methanol S2 =4
- 3|2 Bulk AlIR9 A2 24
- g3 2332 =4
- 2 2 £3 VOCs2 24

2) 212 2 X(Headspace Analyzer)

Standby Pressurization Sampling

s LEIIF(MSESE EXE) 2 mg/g-creatinine
I

ArZ5t MIBKE 1/2002 3|4 8HCY.
£ CAl 1/4002 3| A& EHCE.
‘E Otefi2t 20l slA3H0 Z=HIStCt.

0&

rr



g4l ( @/3F=+) sk

Blank 0mL/ 25 mL 0.000 mg/I
STD 1 2 mL /25 mL 0.796 mg/I
STD 2 5mL /25 mL 1.990 ma/I
STD 3 10 mL / 25 mL 3.980 mg/I

a. Sample2l & X2l
urine 2mLet Z s FSXL Internal standard(1,2-Dichloroethane)S & JI6t
22mL headspace vialOl €11 vial cap=2 L EstCh.

b. Headspace &4 X
- = =2

Valve oven time 100 °C

Transfer line temp. 120 °C

Platen/ Sample temp. 80 °C

Mixer ON

Mixing time 5.00 min

Pressurize 10 PSIG

Pressurize time 0.5 min

Loop fill pressure 5 PSIG

c. GC/MS &4 %xA
T o =7
2HEZ A He, 1.0 ml/min
2H= DB-1 Capillary
(B0mM=0.32mm=*=1um)

@2 g e 20°C(2min)—10°C/min —
120°C(4min)
Total : 14min

Interface Temp. 250 °C

Quadrupole Temp. 150 °C

lon source Temp. 230 °C

lonization Method El (Electron lonization)

Mass Range 35(m/{z) — 280(m/{z)



d. AZ20tE08 GlAlI- STD

e. AZ0IE0E 0AlI- Sample

P

o

dIOtEIHO0IU b8z 23

=2
=

2 samplel s&

ol

0

Ll

Il
=)
Il

Lbls 2 Al

H 2F Al
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1) UV/VIS Detector(VWD, MWD, DAD) 2 & &cl

Detector Cell

I, = &ARY2] MIZ| e =85 ZYx
| = Sk 22 MI7| b = Y=2| Ho|
A= EYT c=Azg vt

Photodiode0l =&0ot= SELES &l &t AR = A0I2] 2HHE

LIEFLHHA,
Log IO/l = A = ebc

2) Fluorescence Detector 2= 22|

a. Excitation filterE S1tst £ 2 sample celltil EMot= Alg A4S
2 OEN =D YA G0 AHA S8t MEZCH 20 IHE 9
él—
b. 2o gz&eF: Al =0 gl
C.AE 22X FXRIEZS AU EZ SCHE UHEUAS M S= s
d. 8& =22& 1 HH& nel X122 5 HEI|JH -0OH, -OCHS3, -H2, -F S

Xenon ©

flash lamp Emission

monochromatar

& Mirror Lens ﬁ
ﬂ Photomultiplier

Phaotodiode
Sample
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3) Refractive Index Detector 2= & 2|
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® Atomization process

MX(L) MX(solid) —— MX(g) —— Me(g) + X°(g)
Je A A A
M'(9) M(g)
108 sec
M*(g)
MX(g)
M

X0y

® UV(D2 Lamp) : 200~300nm continuous source

Band spectrum

2. 7121 24
A2, ANSEXSE, IIE HdS82(222) £ 5222 PHEH0 JAD, =2z
Sl =S&=5E0| UCH
Light Source | Sample Cell Specitic Light Measurement

| | |
I[[:'_X | | +)—{>—[on0 I
| wouree | E | Monochromator  Detector Readout |
| chopper | | Electronics |

Flame
(or Furnace)

V]
[{0

=
.

= AAS : hollow cathode lamp, line spectrum



S=2S(Hollow Cathode Lamp)
A Gl M0le ZRO2M 24610 ol /A & 548 £~ e
SEHIMHO YsS UEGts IEs St
anode
[2F=2)
cathode ;[/De
(S=24)
ﬁl.* £0|2 metal2 coating
R
— Ar — Art — Na —— Na*
—_—
e [l
589nme] 2E E=
H metal coating0ll Il2& A

oron

s —

- Lamp =% : 50mA, 1000hr AFZ3GHAI
- 2 BMAZ 20~30& warming up/Tmonth

B
~

2) 2R3
Flame AAS)
|(Flameless AAS, Graphite furnace AAS)

(=)
=)
ULk

2K 422 | (Flame AAS)
oHo—Air 2300~2400TC £ 2 alkali earth metal
. refractory element high valenceE =21

a. =&

-C
C2H2—N20O 30007C

SW, U, V, Ti, Si, Al

20| Hotth

Al2O3, SiO2, TiO2

— oxigendt

L=
So=



outer mantle region (oxide) - ¢ ‘
a

reaction zone MX(g) —— Mo(g) - b‘

MX(s) — MX(g), dryness

mner cone region - a ‘

rol
m]

S|
=

- 1122 burner heighte @92 =0 X

— CoHo—Air Ration 11d
Fuel > oxidant red flame

Fuel lean, blue flame
— droplet size & uptake rate by Nukiyama

0.45 Q
1 (1000 —=
5 )

585 g M
Do= —— ( ) + 597 [—1/2
\% p (op) a

density %31 surface tensiong =QIC}

- &2 ANE Y2,
- Closing effect : flame light 2 spliting

tJ|(Graphite tube furnace)

Shocking energy

5~10 uL sample

Arlg) — Dry —— Ashofchar —— Atomize
400~800T 2500C



c. Cold Mercury Vapor Technique
Hg++ + Sn++ HQOT + Sn++++
l Light source

Cell

- Hg, As, Se, Ge
sncl,
Hgo —

_

Airor N,

Volatile metal hydrides
1.NaBH,* +acid — 2M + H,
—— MH,
MH,

2. Mt +3He

— Volatile metal hydride technique
MH,
M* + 2H

Sodium borohydride

N

Airor N,

] MH; —— MP + 3(H)
flame

AsH;
Sb
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(lon Chromatography, IC)




1. 0|23 20tE 2Tl (lon Chromatography)2l &2l

© lon2 ZE2 SX20 CHet &ate XH0I0l o Z2E S0t Al2tS
Ct. Ol=2 X0l &8t retention timeOl 0l22] S&0| &1 &I
J10ll conductiveity SOt2 UEILE 012 T2 2 QIAIGHH =L

© ZE2 SHL= Yol 22 ZelE ol AISEHH 2
=22 22|},

® SuppressorE SutotH &H 2AHd22 SOt J
Mot 0, BHHO eluent= 22 conductivityE JHX
M OI2ZElt =2 0ls40l 0l s=2 &

= AL

0x
AL
o
o
N
H
oy
IR
9
HU
i
=
oy
IA]

® lon chromatography is a liquid chromatographic technigue, with which ionic

and strongly polar species can be separated and detected.

2. 01 #*+x € #EX

Wi

Column Detection ce| ¢ ;
g éé 3—-——%@— )

Sample injection valve NO,;

Br NOs™ SO

Suppressor
pp HPO

—_—

Detector

1) Suppressor =<2

a. Auto Supperssion Recycle Mode

tE 2ttt = B2, 0ls4&0l suppressionE Soff Z=J/01 012
Ol EHZ MSEC HE =0, sodium hydroxide= =22 suppression&
Ct. &I dEE HE)J 4= She = S&EEH=e A2
regenerant inlet2 2 recycleElCt. 0|2 SRS-ULTRAN= 2 &IIZHE 2

et JHRet =201 SB=<lC.

SRS-ULTRAS]



b. Chemical Suppression Mod
Ol HJl4d E£= MMl regenerant
}.

Jl £#st RE0ICH. Lt Ol BY st

O

NeX o OH EBuant

Heot —>HO
HeX — H%
HX nH,0

To Detector

Cation
Exchange
Mambrane

ASRS

2) &I
= Electrochemical Detector
— Conductivity detector
— Amperometric detector
— Pulsed amperometric detector
= Spectroscopy Detector

- UV/Vis
— Fluorescence
- PDA
240 - 45 SAIES

H

MM

=



HF HCI HNO3 HsPO4 H2SO4

(ppm) (ppm) (ppm) (mg/m®  (mg/m°
LrsE C3 C5h TWA 2 TWA 1 TWA 1
=T STEL 4
TLV
TWA 2 TWA 1 TWA 1
(ACGIH, Cc3 C5h ' '
1994) STEL 4 STEL 3 STEL 3
PEL
TWA 2
(OSHA, TWA 3 C5h STEL 5 TWA 1 TWA 1
1988)
TWA 3 TWA 2 TWA 1, TWA 1,
NIOSH STEL 6 C5 STEL 6 STEL 3 STEL 3
2)IC 28X A
=eS&XA
Eluent 1.2 mM NaHCO3/4.5mM Na,COs
Regent 0.05N H2SOq4
lonpac AS14 Anion Guard Column — 4mm
Column )
lonpac AS14 Anion Separator Column — 4mm
Flow rate Eluent — 2.0 mL/min. Regent — 3.0 mL/min
Injection loo
: P 20 ul
vol.
Detector Conductivity detector(30 us full scale)
Gas pressure Regenerant(supressor2 IHAHZ); N»
3) HE M XM=
HZE % 1000ppm0l CHEH EHZF(1L JI=)
F- NaF 2.2110 ¢
Cl- NacCl 1.6489 ¢
NOs— NaNOs3 1.3709 ¢
PO,> KHoPO4 1.4330 g

S04~ NaSO4 1.4790 g




2) 2EER &

= NasNoz 1.3710g= DW 1L0l =0 2+=CH1000ppm)
= 1000ppm E¥ =2 A5t 0.1, 0.5, 2.5 ==2Z standardE Bt=LC).

mg/I Arera
BL 0.0 0.0
STD1 0.1 654.36
STD2 0.5 3014.89
STD3 2.5 15070.12

3) 62t A8

= KoCr,0O7 0.2828g= DW 1L0I =04 SF=CH100 pg/mL )
= 100ppm MU= S|AHAN 0.05, 0.1, 1.0 ==2Z standardE Bt=LC}.

mg/I Arera

BL 0.0 0.0
STD1 0.05 124.71
STD2 0.1 243.42

STD3 1.0 2362.79




2% BEA

(Ultra violet spectrometer, UV




1. &cl

® UV visible = = 22r& X2 B3} = Absorption

® =, high energy — low energye B1& [ &X&O0|(transition)It LA LIGY, Ol
M &2 =t L0

®© UV Visble — molecule2| out orbital transition
Atomic Absorption Spectrometer — neutral atom2| out orbital transrition

® UV=200~300nm
Vis=400~800nm

I, |
A > .
C
“bem”
T : Transmittance (I,/ 1)
l, : Intensity of incident ray
| - Intensity of transmitted
|/|O=e—abc
Log lo/I=abc=A(Absorbance),Beer lambert Law
A=log 1/T=log100/T%=2-logT%
if b=constant
Ac<C (A=kC)
/\ Sample
O.D.

y=Ax +b
r=0.9999

Standard calibration curve



1) ¥ 22 A (Quantitatively analysis)

® UV-Visible Absorption Spectra

=

Nonbonding orbital

Anti bonding
A T J‘E *
n
E Bonding orbital
JU
v
O

Probability Z M
00" ¢

o—m*

L—>I* Energy 37|

0l) o—o* A : 100nm propane
o—m* A @ 140nm C=Compounds, 1t bond
n—1* A : 170nm ethylene, acetylene & double bond@! &<
n—ox A : 170~250nm NH., O, S, Halogens



C-NH, CH,-I: C-0O-H
n—1x A @ 270nmOl&F, C=C-C=0

2) UV-Visible 2=

© =, nidt &t electronS Z= compdsOI= Xl

® 1 electrons JHEl (Y, acetylene, ethylene2 170nmO A QHE|H, SHQ
conjugated system?@! & <= Jts6tCH (-C=C-C=C-)

® d electron (Metal complex)0ll Al [Ti*(H20)s]*" reddish blown color

3q’ dx2y2 dz?

ddddd /

dry dxz dyz

- H,0%2 complexE 0|8 2Z energy level2 @ AH6IH transition0] 0L}
complex [ colorE <A & C}.
® Charge transfer complex

R
[ X )]
° I Color &4
® 2 o
Intermolecular transition
[ I )

2. 10172 & EA

light %
source

diffraction
grating

detector

sample
cuvelte



® Light source : UV D2 Lamp (200~300nm)
Visible : W Lamp (400~800nm)
Near IR (800nm~2.5um)
® Monochromator : Filter type (Visible Colorimeter)
IS type : glass, quartz

/ Another light scattering

Wanted wavelength

Mirror coating
(Littrow type, Beckmann Jif &)

® Grating type

2000~6000 grove/mm

SANANAN



@ 2/ Destruction interference

I ——

Light 21} 2= &8¢
2

EPILHE S

@

® =2oll=(Resolcing Power)
W

2|5 or Grating 2 &9 Z2&EE, AJI0 2o 28
® Cello) &2

Quartz @ 200~800nm

Pyrez or glass : 400~800nm(visible)
UV light &2=(Intensitydt =H LI2C}H)

Thickness :

LA

rectangular

cylindrical
(1,10, 20 mm)

(5, 10 cm)

® 2 =D|(Detector)
- Phototube Z&EZHB00nmOl& & [H AHR)
— Photomultiplier tube(200~600nm)



cathode(-)

F

pa

g

_I

I}

‘ Anode(

)|

0
r

ZMS=2 1 1J§J160~70 photodectron2 2 &=L},

=9 : powerE # &EHU M phototubelt photomultipliertubeE ZXl &=
Ct

Photometric error APo

relative analysis error AC/C

A=2-10gT%

Photometric errordb 1%2td & [, relative analysis error= T%=36.8

A=0.4341

AC

36.8 T%



Beer Law &0l HZE

" o
Beer Law®l obey (0.1~0.5)

— Conteneous Absorption Spectrometer
Solvent A+B—AB
A+O—Blankcreferener)

A
Single beam
4
A
X, X,

Blank scanning

|
i

, IFEOICH BlankE 022 %=1 SampleE 24 &HCH.



Sha=2s, AlSH)

1) &34 (Hydrogen Sulfide)
FRINM-JIAI 2N SZ2ZTHZ L2LI0H &34, AIOH WAg A H=s S2
Ct. &ol=A T =XHoIE E=2H0 MHel 3E0| 20
HESEN PN Ey=s
(Zinc sulfatd Hetahydrate 2.5g + DW = 250m¢) +
ExH (Sodium Hydrozide 3g + DW = 150mé)+
(Ammonium sulfate 35g + DW) = & 500m¢
HSHOIEEWM Ferric Chloride 0.5g + Sulfuric acid 0.527m¢ + DW = 50m¢
N,N-Dimethyl-p—pheny-lenediammonium Dichloride 0.05g +

H
Sulfuric acid 13.158m¢ + DW = 50mé

IO EQF 20| EE=2dsS 0t F, Standard® AlZ, BlankE 22t s5meal F| &t
S OfeIEAl 1me, ABHIOIE 0.5mE EIIot AlK20AM 3022+ 2HX|I8tCH, 24
= ANEEI0 €0 SHSHL



+

2) A2t (Cyanides)
AOHE2 E=Z2Ms 0t [ AFS 020t R0 =20 EaC
HEESN M=
S Sodium Hydroxide 4g + DW = 1L
s Acetic acid 100 M + DW 800m¢ = 900m¢
oINS 2AFZE M  Potassim  dihydrogenphosphate  3.40g +  Soium
(PH 6.8) Phosphate, Dibasic Anhydrous 3.55g + DW =1L
= Sodium p-toluenesulfon—chloramide trihyrate 0.3125g +
==Zc0-TSNH
DW = 25m¢
1 3-methyl-1-phenyl-5-pyrazolone 0.25g + DW(757C)
_ _ =100mé
oele-nersa .
o @ Bis(3—methyl-1-phenyl-5-pyrazolone) 0.002g +
= Pyridine 20me
¥ F=o  AISA XN EEGHOFE
Porassium cyaninde 2.6364g + DW = 1L
Standard HIZ STD 1(0.2mg/l), STD 2(0.6mg/l), STD 3(1.0mg/l) s&2
HZE=
& Xel= Standard? AIE, BlankE 22 5méAl FFED F4& 1m, QIAHSIES
2~32 BIX|StCt. LI2IE-TI2IEE g8Hs
BXIAIZID 570nmOlA s& 2 =S
S EHXAY BESYW, MHYel?

S2o19l-TSY 2504 &It =,
011 25COIAN 25~302
Shaa, Hs

o {me,

S8510 5mes
HEHCh 0l QA0S LDLIOF, Dpar
IS & SRTH2 ST IHs6.



