art photonics

Sl ¥ : ‘i
P rnnchkor ' |
a5sLec future’s L broad spectra fiber solutions

in the making

A
-

Qp “BRXERIAV T TV
i T612-8374

Quallty ot LI 4 HRBT 10534 301
TEL: 075-605-3270 / FAX: 075-320~3678

E—mail: ask@q—dsn.co.jp

Tav AR T 7 AN—Tua—7




Tav AT 7 A)N—Ta—7

Art photonics GmbHMY ZHefft 9™ 2 §fiiNia 7 7 A N\—Ta—T7 T 7 A
N—=Ta—T AT 7 —IEAHEN D 5 RS (550cm ™ —
55550cm ™! ) DJAHIFH 7R AR MV 2 717 N—F B 08 — IV T,

FlexiSpec® (ZATR. Z&i#, Zd/ A, d0%. ILEU M 7 XN TORIENFTRE
BWIR T 7 ANN—=Ta—7 T3, TN6DT 7 A\—7a—73Hilkd 7T —
D TZERE U XL ORN D Ees. RN eds. T at AL
FF. FRYLLED. QCLZEHW =t > Y —THIHRIGET T,

FlexiSpec® O 7 7 A /)N\T0—T HH 75— 3N eds bR 22 A T D
Tr7AN—=TJ0—=T L LET, CAUCKDT T Y TOFRZE
. AVITAVTORISEFIT 5T ENATRETT, HUHDT 7 AN =T
O — T AHENEE D S HRVEB T OATR, &, KGHIED TR £
T, MHERIEMCTIRHERZ ) Cla  FRRABI T E D ATRET T,

FlexiSpec® D7 7 A /\— 70 —J3EHETH D, Ta—T DWIARNT
WRENBE2 52 DTOCATEHEHANAIETT, LXE Tt AfT
OV ZATHAESNTED., HEMLENZERE R TR RAMEMNA[EET

T, T7ANN—=70—=73 70t A TORH, . BRIEDTERA.

WEAERETO) — h 70 AN TRETT, SO es LA E
bz T, B EEWNEONZEITS T ENTEET,

FlexiSpec® OB IIHEHEIRICINA . TEHEIIS U AR A XHAJRET
T HERDT 7 A N—TO—T RO T 7 ANN—Ta—THHh T —13HK
BB/ S ay N7 R TOIGELTVWES, —/. 7
ARZIA AE Tt R Ciz7 LEF T T IV rIRE T

2

/J%I V)

=

b i 'AJ <

W\

&d
Yy

LB future's
oup in the making

art photonics

broad spectra fiber solutions




, .;em?stec mm - “,' artgm“otﬂﬂlCE l
N—F1 l

RS

ATRHZ 7 A4)3—T70—T¢& |
Tu—TAT5—
n -
. F




ARSI AR 7 A 3= T 0 =T E FR—TH TS Foster e

in the making

i %, art photonics
| broad spectra Aber solutions

RN ?

20MHA D B AR I EEIYMEDO I HNENTE X Lie, MEDKRHNAXRY BV TRIET
[FEEDHEICER T 2 E—7 KN, TNEONRZ—VIEADIENO K S IWEICEFEDE DT
9, MEHIEW L ODDFEFIRECTDNTHBEENTE D, MEPERZNEHRAART MIVERED
X9, ANDEETRE ORI ZRMT 5 C & TYEOMBEZHRITL I N TEET, MAT,
AN FIVHDOE—=7DOREEEIMEDOHRICETEN TV BT DEZR L TWET, T—XfiftY
7 bW TYIE OO D82 TS 5 EMAIRET T,

HIRIV L TIEEEIRENIC K > TE U 2RI E— 7 Y THERCGEIK ) & PN 2 BRI ]
NEI, —/. ERNDCEFEAERBI OGS ZIC K B 0INZFHIL £, CTDHXD RV
BN E %D 9, ROIEETIES-50pmFEEDYEEREDHN SN E DITH LT, R
ETCIEREARKT20mmDEDBHNSGNTNE T,




s ok ATRFE T 7 17

N\—Tdu—Jeora—ThSS—

\
é U S t E C future's

in the making

‘\ " art photonics
broad spectra Fiber solutions

IR HRIRIN G 2
Wavelength (um)
10.0 5.00 3.33 250 2.00 1.66 1.43 1.25 1.11
1w - __TV T
First N
. ol Second
S overtons overtone
8
(E) 2300 h
Y Mid-IR
-
Near-IR
- —p NIR silica fiber
Fundamental working range il
, band 7 b Y ORI R
- 500 1000 2000 3000 4000 5000 6000 7000 8000 9000

LA AT - 3236 K O HE A
7ua—7 g E1-20mm

Wavenumbers (cm 1)

BB RIGYE DR DB LREUC R
LY

rRFRAViEIR - ATR7 00— 7,
JEEg R 1-10pm



ARSI AEATRI T 7 A N — T A—T L TA—THT 5 Fastec

in the making
t \" fan phggoqlcs
FT-IR& & ? -

— ) ZZEEGRIN¢E (Fourier Transform InfraRed) (377474
IIEDIFETT . RINDIEETIEY > TR 2 85 L
9, BEHINND S BN HENEY VT INC K > TIRIE
N, TOMOERY TN 2BEBR LTS, COrH, JEETH
Te AT FIVIEYIE ORI ORE, D D YE Ok Z &
TEIKEDET, NOFRRD XS IPEDERICiZ1IDE L
THRLCEDIFAL. TOREZFIH U THRA Rt/ ot
EDRHOWENTNET,

de'tecting

Hluminating

TS ENTRYOEUICEAHDT 7 A 73— 5ATR
JYRAZI)VETESNE T, ZD%. FRYEIEH
7‘J{EIJ0)7 7 /r/\—f\%J\éﬂhi’cfo ATR7 U 1711/
JéZ”L R ’) 7—[%0) DN/ ’C;t]‘JJ:Jé?h’C% Dﬂiﬁ
BHELHCLIEHO EEA,




AR EATRA T 7 A ST A= T L TA—T AT T— Fastec e

in the making

‘ \” art photonics

broad spectra fiber solutions

KW T 7 AIN—27

TLF TN T 7 AN=Tefffld 5T, b7
WG L, HIET v 2 N—RICRET B Lo T HE
FRFTICARY MVORIEDNAIRET T, Do, Kb
Tav ACBIFEEEALATA Y THDITIVEA L
WCHET BT ENTEET, .

ATR Accessory

Bl: @HE OFTIR AR & Z DATRY 78U —TCHlEL 72

WelkY > TVOFHNZART Bb e AU TATRADE  © :
T 7 AN=T 10— 72 HNTHIE LT RN AT FLD i ATR Fiber Optic Probe N -
FNE I A 2 A1 D U E A => . (1.5m long) \J«éu G

IEELUWATRAYE T 74’1\‘-—71:!-—7“%%5%" ‘

FTIRZA{#i 5 72 Aric BW T EE L Al 1IF ULWEEEOATRHIE
A7 a—7%8 N0V T ETY, mtlk 7 a— 7 OfEfHEIZY
YTV OEERMUEREIC L > TEDD X T,

ATRHTZ 7 A N—=7"0—7 & [EDJFIZIE U TY . 73)EEah
SOOI T 7 AN—TY > TIICEAINE T, ZTD

%, FIOCIRHEHO T 7 A x—Ta—J1k 5N, EeeIc
Ko THH TN, T—R2OHM TbNET,

7



FARNDGEATR T 7 A N—a—T a—Th 75—

ATREH 7 7 A \—a—7 DE

future's
in the making

t\ " art photonics
broad spectra fiber solutions

‘
éustec

corg ate group
#

PIR fiber 900/1000, PIR fiber 900/1000, PIR fiber 900/1000, PIR fiber 900/1000,
30cm shaft Hastelloy C22, 150cm total, | 15cm shaft PEEK, 150cm 30cm shaft Hastelloy C22, 30cm shaft, 150cm total, LTP conduit
LTP conduit with SMA 905 connectors total, PEEK protective tubing | 200cm total, LTP conduit with with SMA 905 connectors, detachable
with SMA 905 connectors SMA 905 connectors, air flow fiber
cooling
Design Standard PEEK Lab High Temperature Sterilizable
ATR crysta 6,3mm dia 12mmdia 6,3mm dia 12mmdia 6,3mm dia 12mmdia
i 200Bar, 200Bar, 200Bar, 2008Bar,
Diamond, 200Bar, -150°C +250°C
600-1900cmt -150°C +140°C -150°C +140°C -150°C +140°C -150°C +140°C
Si 1008Bar, 100Bar, . . o o 100Bar, 100Bar,
7Bar, -100°C +140°C 100Bar, -150°C +250°C
600-3100cm -150°C +140°C -150°C +140°C -150°C +140°C -150°C +140°C
10Bar, 10Bar, 108Bar, 10Bar,
Ge, A o 7Bar, -100°C +80°C A N
600-3100cm? -150°C +80°C -150°C +80°C -150°C +80°C -150°C +80°C
ZnSe, 10Bar,
7Bar, -100°C +140°C 10Bar, -150°C +250°C
600-3100cm-* -150°C +140°C
ZrO2 with CIR 500/550 | 4 505, 100Bar, 100Bar, 100Bar,
fiber, 7Bar, -100°C +90°C 100Bar, -150°C +200°C
-150°C +90°C -150°C +90°C -150°C +90°C -150°C +90°C
1550-9000cm*
PIR fiber 900/1000, 10cm shaft PEEK, 110cm total, PEEK tubing with SMA 905 connectors, 600-2500cm-2, -50°C +90°C Disposable ATR-Loop Tip
Detachable Loop
CIR fiber 500/550, 10cm shaft PEEK, 110cm total, PEEK tubing with SMA 905 connectors, 1550-6500cm-, -50°C +90°C Disposable ATR-Loop Tip

Chemical resistance of ATR crystals:
Diamond — any medium, limitations could be because of sealing material PEEK only.
Silizium - pH = -1+10
Germanium — pH= 1+14 (without oxidizing agents in alkalies)
ZnSe - pH = 5+9, can not withstand some complexing agents
8 ZrO, - any medium, limitations could be because of sealing material PEEK only.
Check the chemical compatibility of ATR crystals with medium if you have some doubts.
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Adaptor ATR tip iy ]) 73
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ATR Crystal Choices

Material of the tip

Detachable Loops

12

Angle at
the Top Index

90° 24
90° 24
Si -34
0
120 oL
60° 1.9

Not defined 21

Refractive

Number of
Reflections

2

2

2

3

Multiple

Spectral

Chemical Resistance
Range

Highest - can be used in

600-1900cm-1 i
any liquid

pH range: 5-9
Complexing agents
(ammonia and EDTA) will
also erode surface

600-3100cm-1

Si: pH range 0-10
600-3100cm-1
Ge: pH range 1-12

pH range: 0-14
Do not use with strong
acids and alkalies

SPAARIANA AR,

1550-9000cm-1

600-2500cm-1 pH range: 5-9
or Complexing agents and
1550-6500cm-1 SO~ ions will also erode
depending on surface
fiber in probe

Mechanical

Strength /
Durability

Ultimate

Low

Moderate

Moderate

High

Low
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PVC Coating

Primary Coating

As: S; Fiber Cladding

I\ As2 Ss Fiber Core

9000 — 1550cm-1 =

&0

As2S3/As-S

E
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24 20
0.3 10
-200<T <90 o

S000 4500 A0y 350K F000 2500 2000 150y

1 20 Wavenumber (cm)

==11m long —5m long —1m long

Transmission vs Wavenumber in As-5 CIR fiber of different length
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PEEK Protective Tubing

AgCl-0.50/Br-0.50
Fiber Cladding

AgCl-0.25/Br-0.75
g Fiber Cladding

Transmission spectra of PIR fiber spectral quality grade
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transmission spectra in Acetone
for single, 2-turn and 4-turn loop tips

- -~ l !
a \‘ L __1os
\ \J U
y \ | . v i
——single loop tip \\ ] ' \
L 20 00D { \ ot d b C
~44urn loop tip { U
/ , 02 PIRV—TF v 7
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2100 1900 1700 1500 1300 1100 aco 700

wavenumber, cm-1
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Acetone absorption with 1,5m DIATR-fiber probe A
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Application: on-line reaction monitoring

High or low temperature, high pressure or I ey Sy s
vacuum, harmful or poisonous mixture in the

reactor or simply fast change of the mixture \ -
composition at the sampling and “*/ ﬁ aw
measurement at the room conditions - all !

these conditions push the customer to v - A,
choose and use fiber optic for the remote - S

reaction monitoring:
+ Chemical synthesis ) v e
+ Extraction, dissolution, crystallization e

+ Degradation and contamination of oils . .

+ Cryo reactions Conical design of ATR crystal makes it easy to retract
+ Sludge measurements the tip out of the cured epoxy.
: Dﬁtﬁ)’g'”a""” of hydroxyl number of The transmission in the range 1 600 — 1 900cm™ is
. onitoring of anti-solvent enough to see absorption bands of C=0 groups even

crystallization 2 using FTIR spectrometer iS5 from Thermo with DTGS
+ Analysis of solvent mixtures detectsr

Aldol condensation monitoring
T

Polyurethane synthesis

T

4
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Application: synthesis monitoring

W

10:00-10:58
11:00-11:59
12:01-12:50
13:00-13:35
13:36-15:06

Product- Product !

l Product

Process interface is a special unit
for the automatic cleaning and
calibration of the probe tip. For

example, Ceramat unit from | ' ' " "i
Knick is shown in work for biogas N

production.

The matching of the probe to

such unit should be checked in

each case,
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