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Distillation Methods

Wiped Film Distillation (2/ SHE N )

2SS Evaporator 20l & XI= 2F0ITH (wiper) b
nE02 3MeH ARUHM £ E productE evapora—
tor HE Ol A HEHM ZEHEE Z U ot S8
SEES =0 MO R2 =ZF2HE Xol=
MHIYLICH Hs SF0 T

productl| & ot8 M2

Wiped Film Disltillation2 =& MBI&E, D& T 222
SUGt0A ol S0 HSELICH

Short Path Distillation (LHEHAAE, 2XZ2)
| OF

Wiped filmdt S8t &5 A2z IISEHX 2 S
S=ole 28 M R XS0 [N S S22
S Z2J R &SLICH

0lgd A&l 0|2 & short path distillation &S
(>0.001mbar)0l A2l H&ESFIF JtsELICH

Short path distillation2 =2 1DHI&E 222 2ol DAt
ol SHO HEELICH

Evaporators — manufactured by VTA

Advantages Wiped Film Distillation

s B8 38 Jts
2 S Ze HE AIZE RAS
=2 EF 82
-2 Qs N2 B7 Jis
(Min.operating pressure: >1mbar)
-JIHIE 28 3] Jts
NEE 22 S8 s
-2 HEA N Columna HZ5HAH
OI2t+E =0 LSt 2% Jis
- Evaproator LI Fouling &l A3}

Advantages Short Path Distillation
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2o M= 57 Jts

(Min.operating pressure: >0.001mbar)

- Evaproator W& Fouling Xl A3t
- AXIZ22 2 A3 compact design)

Evaporator M Jts AFOI=: 0.01~80m2
Operating temperature: < 400°C
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evaporator LHE 2| MF A2 SIHAIZ = ASLICH - EF7 a2 2Us/ MEEO0|
SN SRE SA =" Jts

cEHY HASTIQ ZR SFT2EH0| =8 Jgs 2¢X

2 =20 20 et MF A4S 2EE = JASLICH

MEAZI ZECOZ IS SFTE SAU HE = A=

SEOl A0 REHE22 Wiped film distillation

(AL AHEMENY)BE JbsEHLICH

Thin Film Dryers (25224 X)) Advantages Thin Film Dryers

- _ oo = olz 2E Jls
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Glass lined Wiped Film and Short Path Evaporators
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Sizés of VTA Evaporatérs

Standard sizes of VTA Wiped Film Evaporators

(8, 922HA )

Type Surface [m?] Height [mm] Inner Diameter [mm]
VDL 70-4 * 0.04 70
VDL 70-7 * 0.07 70
VDL 125-15* 0.15 125
VDL 200-30 * 0.30 200
VD 83-6 ** 0.06 1,000 83
VD 100-10 ** 0.10 1,150 100
VD 125-20 ** 0.20 1,700 125
VD 200-50 ** 0.50 2,300 200
VD 260-100 ** 1.00 2,900 260
VD 350-200 ** 2.00 4,200 350
VD 500-400 ** 4.00 5,600 500
VD 630-650 ** 6.50 6,800 630
VD 800-1000 ** 10.00 7,500 800
VD 1000-1500 ** 15.00 9,000 1,000
VD 1250-2000 ** 20.00 9,300 1,250
VD 1250-2500 ** 25.00 10,500 1,250
VD 1400-3000 ** 30.00 12,000 1,400
VD 1600-3500 ** 35.00 13,000 1,600
VD 1600-4000 ** 40.00 14,000 1,600
VD 1800-5000 ** 50.00 14,500 1,800
VD 2000-6000 60.00 16,000 2,000
VD 2600-8000 80.00 16,500 2,600

* VDL Al2l =& Borosilicate 3.3 (Glass)2 M& & LICH
*x 2| QA2 Thin film dryer (H24AZXI)NET SL6HH HSELICH

Standard sizes of VTA Thin Film Evaporators

(=89, SN EHR)

Type Surface [m?] Length [mm] Inner Diameter [mm]
VDLH 70-4 * 0.04 70
VDH 83-6 0.06 1,200 83
VDH 125-12 0.12 1,700 125
VDH 250-40 0.40 2,200 250
VDH 370-100 1.00 3,400 370
VDH 630-250 2.50 4,200 630
VDH 800-450 4.50 4,500 800
VDH 1000-650 6.50 6,500 1,000
VDH 1250-1000 10.00 7,000 1,250
VDH 1500-1500 15.00 7,500 1,500
VDH 1800-2000 20.00 8,500 1,800

* VDL Al2| =& Borosilicate 3.3 (Glass)2 M & LICH

2 E Evaporators 122 S QAALE0 et EX =2, M JtseLICh




Standard sizes of VTA Short Path Evaporators

(SEY, LA EFD)

=1 Oy

Type Surface [m?] Height [mm] Inner Diameter [mm]
VKL 38-1 * 0.01 38
VKL 70-4 * 0.04 70
VKL 70-5 * 0.05 70
VKL 125-10 * 0.10 125
VKL 125-15 * 0.15 125
VKL 200-30 * 0.30 200
VK 83-6 0.06 1,100 83
VK 100-10 0.10 1,250 100
VK 125-15 0.15 1,600 125
VK 200-40 0.40 2,000 200
VK 260-80 0.80 2,200 260
VK 350-150 1.50 3,600 350
VK 500-240 2.40 3,800 500
VK 630-450 4.50 4,000 630
VK 800-600 6.00 5,500 800
VK 800-800 8.00 6,400 800
VK 1000-1000 10.00 6,600 1,000
VK 1250-1500 15.00 8,000 1,250
VK 1250-2000 20.00 9,200 1,250
VK 1400-2500 25.00 10,100 1,400
VK 1600-3000 30.00 12,000 1,600
VK 1800-3500 35.00 13,200 1,800
VK 2000-5000 50.00 13,700 2,000
VK 2600-8000 80.00 15,500 2,600

* VDL Al2| =& Borosilicate 3.3 (Glass)2 M&&E LICH

Standard sizes of glass lined VTA Wiped Film and
Short Path Evaporators (2z2tAzto|'d HatE5 R 7))

Type Surface [m?] Height [mm] Inner Diameter [mm]
Wiped Film Evaporators - glass lined

VDE 125-15 0.15 1,700 125

VDE 200-40 0.40 2,000 200

VDE 350-100 1.00 2,400 350

VDE 500-200 2.00 4,000 500

VDE 800-500 5.00 6,100 800

VDE 1000-800 8.00 6,900 1,000

VDE 1250-1500 15.00 8,500 1,250

Short Path Evaporators - glass lined

VKE 200-40 0.40 2,000 200
VKE 350-100 1.00 2,400 350
VKE 500-200 2.00 4,000 500

2 E Evaporator= D242 S5 QAALE0 Wet 2 =2, MA JtsELICH

CHemsys
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Laboratory and Pilot Tests at VTA

Laboratory and pilot tests

SIS RO EMA Che= 2 HAN 2 AISAH0IECIC2E MAZ AABHO Hatst 4 2 2 H5l= 57
Sd 2 &Hol= A0l S26HK £2 = USLICH
VTA test centerOlAl= 0| 222 i Z2adl)| {6 lab & pilot testE A& =3Hdll =& LICH

Laboratory tests Pilot tests

SHYUERI] M2 et Olsd o &0l - MAE AAAHIC 22 2 layout &0
S5 Y 8 A =0l - 2| &3t wiper system2 A& &
CHIES = & 58 F0l
S22 YO ME MA JIs MASE AHMHIE RIS ES S8 A &0l
ZE NS &% & =S22° J&sh mre & 2ol
AMMAS 25t SR 20l CEC ME MA Jis
Lo MECk {1 -10kg CMANE A Ao N & 7 Eol
- KMo 2412 (forming, fouling, etc.) -lab testl] ZUE AN SF0 HE =0l
- ME2 2412 (forming, fouling, etc.)
Analytics

VTAE MHECZ 2HHEE 2R06t1D U
OIOoIH HIOIASE =0t 2= ZUES 3
OlE Sofl Mt & S0l thet 20 d=Hel

Available analytical methods, among others:

- Capillary gas chromatography with autosampler (GC)

- Overhead capillary gas chromatography

- High pressure liquid chromatography (HPLC) with autosampler

- Gel permeation chromatography (GPC) with autosampler

- Capillary and rotational viscometers

- Determination of colour index by means of colorimeters

- Aqueous and non-aqueous titrations with automatic titration
systems

- Water determination according to Karl Fischer
(coulometric method)

- Determination of ash content
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VTA - Everything frbm one Source

Concept studies

Manufacturing of components

* Preliminary plant layout
* Economic feasibility

Process studies and product development

* Process simulation

* Production planning
* Manufacturing of apparatuses
* Purchasing

Quality assuarance, approval with necessary certificaties
and inspections (FAT)

* Lab and pilot tests in the inhouse test centre Assembly: Industrial plants / Package Units

Basic engineering Packing and shipping (industrial plants)

* Preparation of process relevant documents (e.g. PID, PFD) Assembly of the plant

" Sizing of evaporators, heat exchangers, vessels and components
- Arrangement drawing

- Assembly skid

- Installation of main components

- Installation of piping, valves and instruments

- Electrical installation (switch cabinet, cabling, control system
and visualisation)

- Insulation

- Factory Acceptance Test (FAT) (industrial plants)=vacuum,
pressure, electrical, control system

Detail engineering

* Mechanical design of evaporators, heat exchangers, vessels and
components

" General arrangement

* Skid and piping design

* Selection of valves and instruments

* Design of switch cabinet

* Programming of PLC and visualisation

Disassembly, packaged shipping (packaged units)
SAT and commissioning

After sales service

* Maintenance
" Spare parts

* Training

* Toll distillation

Industrial plants

Package Units



SOESSEX 2dH D= HHIE S=0t= package unit2 VTIA WM 2& Xz 012 28 H
| HES Soff U2 ST LS = s HE A5 & = JUSLICH
Wiped film and short path distillation, rectification and thin film drying & packaged unit@& =

Package Units2| & &

JtsgLICH.

VTAGIA Bt EE Al 28 2 SHAH U CIXel +3

- 2SS I2NE A

F

ton

Ll

ix

=

[wl

-

o 0%
=

e~ ESke] | 12 Sgest ol U =3 z A5
CHEE AHSO et SE HAE S Ha gl M

XS E SEIRY

CJIE BR MAFAIZ0IA AlS6H0 JEst 83 2 &Y 28 Jls
S&2 Jts SHEI0| EIH$ iiFE Al2tCHOIl package unite & X| Jts

Package Unit (bfre delivery)




D= SHAl BXEZ =

2E A EES2 VIA £&= STREICHER 1 &, STREICHER
Maschinen—-bau GmbH & Co. KGOIA = 102 J|=8 2 21
A M2 210 2o HiEC M= SEMAM MEZLCH

HMESHUAE 20 100E 22 8 22 Mx &
3}-'-OI JtSotl EX0 S JI=He BB MelFH S+
AXCIMA =& JbsSELICH

VTAQL 20| 82H0l Mt & HEZ AESE ERoHD U=
HUASFI| S MARCZE IR ESULL

* 25 2l

- Plasma and gas cutting machine

- TIG, MIG, orbital and MAG welding equipment

- Bending rollers and sheet metal benders

- Boring machines and turning machines

- Sand blasting, passivation and painting systems

- Non-destructive testing equipment
VTA= Otehet 22 #E 0l 28t &l M0l Jts&LIC.
DA QAN Ot B2 MHE REE g2E Soll M2

JtsgLICh.

* Machinery Directive 2006/42/EC
* PED (AD 2000), ASME, SQL, DIN EN 13445, DIN EN 1090

* ATEX Directive 94/9 EG (ATEX) or NEC ,National Electrical Code"
* cGMP

* GAMP5 and CFR 21 Part 11

251
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Laboratory and Pilot Plants

Wiped Film and Short Path Distillation Units for laboratory use

AEE U2 B A NS22 SFX2A2 =l SEINL0! ks

Lab units are used for

Features of laboratory units

Feed rate (M2l &) 20 g/h up to 6 kg/h
Product wetted material (& 2= THZ&) Borosilicate glass, stainless steel or other special materials
Max. heating temperature (£/CH JIZ2 2 %) 350 °C

Evaporator size (S FJ| A0l X) 0.01 up to 0.30 m?
Achievable pressure in wiped film evaporator (£ (& S &) | <0.1 mbar
&) | <0.001 mbar

el
=)
prnl
=)

Achievable pressure in short path evaporator (X| (i &I

Set-ups and options:
- Short path distillation systems (VKL Al2I X, 2F AFO| X&) Ol CHel BISIERIIE HE0H EX dbs
- Wiped film distillation systems (VDL Al2l =, 2t ALOIX=E) - HIZ2 SN BENK 25 A=z CIAel s
- Wiped film distillation systems + rectification column =& - 8@ZE 0/&8 £2, = Jts (253 3%)
- Horizontal wiped film evaporator (VDHL Al2| %) - NS HOAIAE, PLC and visualization
- Crekst wiper system & EJts
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Pilot plants for Wiped Film and Short Path Distillation

-
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DY 9 X SN2 4gsll MSHN HEHOR 3

SHLYLICH EX0 Tet 28 M9 SHOZE AIS

Pilot plants are used for

_A_X-I M j:”E

Ut (VTAY 2

- aeEle BEENE I B
MOt
JIE BFO FFE

g MS

Features of pilot units

Feed rate (X 2| &)

5 kg/h up to 50 kg/h

Product wetted material (& 2= THZ&)

Stainless steel or other special materials

Max. heating temperature (X/CH JIZ 2 %)

350 °C (hot oil)
For temperatures > 350 °C inductive heating possible

Evaporator size (& J| ALO|X)

0.06 up to 0.50 m?

Achievable pressure in wiped film evaporator (Z/ T &

<0.1 mbar

Achievable pressure in short path evaporator (= CH

I ) | <0.001 mbar

Set-ups and options:

- Short path distillation systems (VK Al2l %, 2+ ALO

- Wiped film distillation systems (VD Al2l %, 2F ALO|
- Wiped film distillation systems + rectification colum
- Horizontal wiped film evaporator (VDHL Al2| %)

- Ch2rst wiper system B &Jts
- HS2
- PLC E&Jt=
. GMP, UL S

o= S

(Korean regulation) CIXI2! Jts

(Roller, SKR, Rigid, Pendulum, Swing etc)
SAL2EH HIEMAI fully jacketed design Its

| =g)
x4)

mn =g




Toll Distillation - Efficient Outsourcing with VTA

VTAE & MAIGA Lot Cterst M ot 4812 270t A0 0242 QA0 WMt Toll distillation0l Jts & LICH

Reasons for toll distillation:

CJIE 22 Y S 2H o2

- FOHEQl CHel Mt 4| &2

J

A MAFAH OIS A ME2 MS0 e A& & SAl Jts
cl Matg S8 EX3 2 4G
- MAFSY|0 CHEE =0t &8
MBS AE EAN A NEL A &
Al AU EE & MA B8 FAG
SRS CHEE A Rt 0= It s
&l | set-upS RISt Al2F E A5

General features of the toll distillation plants

VTA Toll distillation® 1282 Ct2st QP20 L=D| 2ol Wiped film evaporator, Short path evaporator, Rectification

HHl 2 ERotD UASLICH
pS|

DHIE, 18- S22 SRl HEot=S ZACH0 A2H R LFIIE0 A EAHHN ASLICH
Her, AlE, stEE S A Mats fst AIEX =10 ASLICH

Analysis and quality assurance

VTAD ER6t0 e 24 dE = Toll distillationS Soll & &t
2ot OIS 2A3ot0 D240 MSotil USLICH akoll
BFSO LA USLICH

Technical data of the toll distillation plants

Campaign sizes 1 kg up to 1,000 t larger campaigns on request

Melting points max. 190 °C

Boiling points above 500 °C at atmospheric pressure

Operating temperatures max. 350 °C

Operating pressures down to 0.001 mbar

Viscosities max. 150,000 mPas at operating temperature

Rectification approx. 10 theoretical plates

Granulation by means of flasking roll or cooling belt

Container size max. ISO tank containers and tank wagons

Storage capacities depanding on substrance class and type
of containers, acc.to WHG

Operating mode continuously, shift operation

Explosion protection acc. to ATEX 94/9/EG

Execution of the equipment | acc. to BInSchG




QOils, fats and food

Petrochemical products

- Seperation of free acids from edible oils and fish oils - Separation of microcrystalline wax from vacuum residues of
- Pesticide removal from edible oils and fish oils crude oil
- Fractionation of tall oil - Fractionation of synthetic and petrochemical waxes

- Concentration of monoglyceride Polymers

- Concentration of EPA and DHA in fish oil esters
- Concentration of tocopherols

- Concentration of carotene

- Drying of lecithin

- Pesticide removal from lanolin

- Colour improvement of lanolin

- Concentration of sorbitol

Chemical, agro chemical and pharmaceutical products

- Purification and concentration of monomers

- Purification and concentration of polymers

- Purification of plasticisers

- Minimisation of solvents and monomers in polymers

Fragrances and flavors

- Concentration of polyphenyl compounds
- Separation of aromatic amines from secondary components

- Concentration and colour improvement of amino alcohols

- Separation of long—chain acid chlorides from high boiling
impurities

- Distillation of fatty acid amide

- Concentration and purification of dimeric fatty acids

- Removal of volatile components from silicones and silicone
resins

- Concentration and purification of esters

- Concentration of insecticides, fungicides and herbicides

- Concentration and purification of glycerol

- Fractionation and removal of low boiling components from
natural waxes

- Colour improvement of waxes

- Deodorisation, removal of pesticides

- Concentration and purification of lactic acid

- Colour improvement of lanolin

- Distillation of acrylic acid and acrylic ester

- Distillation of pharmaceutical intermediates

- Distillation of pharmaceutically active substances

- Elimination of terpenes and concentration of essential oils
- Separation of solvents of odorous substances

- Concentration of lemon flavors

- Concentration of pepper and chilli extracts

Recycled materials

- Refining of used oils
- Purification of used lubricants, break fluids, glycerol and

Transformer oils

- Recycling of dimethyl sulfoxide (DMSO) mother liquors
- Recycling of sulfolane
- Recycling and reprocessing of mother liquors of pharmaceutical

processes

- Recycling of organic intermediates
- Recycling of mono—-chlorinated acids from mother liquors
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VTA Verfahrenstechnische Anlagen GmbH & Co. KG STREICHER Group

Establishment 1994 Establishment 1909 (MAX STREICHER GmbH & Co. KG aA)
Number of employees 150 Number of employees approx. 3,500
Locations Niederwinkling/Germany Locations Headquarters: Deggendorf/Germany
Subsidiary Bejing/China: more than 30 locations worldwide
VTA PROCESS EQUIPMENT BEIWJING CO., LTD
Branches:
Rock HillUS Korean Agency (= LHCH2I &)
Seri Kembangan/Malaysia = CHEMSYS Co. Ltd.
Visit us online: @emsyws FAIGAF AAIA
www.vta-process.de www.chemsys.co.kr
FASAFZAIA 2012 A 2mR & 7045
| Ab | | | 43 GIDC AS 7043 =) STREICHER Group

T 02-6914-5789 F 02-6914-5790 E chemsys@chemsys.co.kr  www.chemsys.co.kr





