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SUMMARY 

Title of the project: Strengthening of the Essential Oil 
Industry in Korea 

Number of the project: DP/DRK/88/001/A/01/37 

Number of the mission: DP/ORK/88/001/11-01 

Description of Job-mission: Chemical Technologist and CTA 

In ~ccordance to the job description from June 21, 1990 the 
Chemical Technologist has at present ·special responsibility for 
preparation of agreements for installation of equipment" 

The special task for this activity was 

- to prepare the basis for equipment installation together with 
the OPRK-partner and 

- while the phase of home work to care the study tour of the OPRK 
specialist in G.D.R. 

This part 
fulfilment 

report No. 2 
of this task 

rep or ting about the work of 
See also list of literature 

contains the main results of the 
and is the first continuation of 
the Chemical Technologist and CTA. 
( 1 ) • 

'- _./ 
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INTRODUCTION 

This part report No. 2 serves for the partial fulfilment(because 
split mission) of activities 11-01, Chemical Technologist, and 
11-50, Planning Adviser (Chief Technical Adviser/CTA) of the 
project document (see point II. G., Project inputs). 

According 
carry out 

to the recommendation No. 9 in 
the mission in following way: 

(1) UNIDO decided 

First part: 1 month, November 1989, Pyongyang, see ( 1 ) 

Second part: 1 month 
a) 2 weeks, September 1990, G.D.R. 
b) 2 weeks, November 1990, Pyongyang 

Third part: 1 month, 1991 (after finishing of equipment 
installation), Pyongyang 

to 

The consultant has got in the UNIDO-letter from September 4, 1990 
following task for the second part mission: 

- to prepare the bases for epuipment installation together with 
the DPRK-counterpart and 

- while the phase of home work to care the study tour of the DPRK 
Specialists in G.D.R. 

The DPRK-part accepted this task. 

Additionally to the a. m. task some other questions related to 
the work of the CTA have been treated. 

The specific aim of this report is 

- to inform about results of the task fulfilment for the second 
part of mission of the Chemical Technologist as well as CTA and 

- to state recommendations and conclusions for the partners 
working at present at this project 

Time schedule of the second part of mission - see annex 2. 
The National Project Director (NPO) confirmed the fulfilment of 
the consultant's task on the end of his work in Pyongyang. 
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Conclusions and recommendations 

a) Bench-scale equipment and laboratory devices 

Recommendation No. 1: 

Contractor and subcontractor as well as OPRK-partner are 
recommended to fulfil the agreements contained in the "minutes of 
the meeting about the project ••• ·, Pyongyang, November 1990 
(see annex 5) 

b) Investigation of the essential oil quality from Rosa rugosa 

Recommendation No. 2: 

The OPRK-partner is recommended to realize the proposals for 
improvement and stabilisation of essential oil quality from Rosa 
rugosa mentioned in point II. C. of this report. 
It is necessary to pay the special attention to application of 
solvent n-hexan with the quality "perfumery grade" as well as to 
providing and using of the respective international standards for 
essential oils. 

c) Activities as CTA 

Recommendation No. 3: 

UNIDO is recommended to fulfil the respective decisions of the 
Tripartite Review (TPR) meeting in November 1990 in Pyongyang 
mentioned in point II. E. of this report. 
This refers also to the ~oint proposal of the NPC and CTA to send 
the CTA in May or June 1991 for 2 weeks to Pyongyang. It would be 
useful if the Chemist-analytist and the CTA could travel together 
at this time. 
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CARE OF THE STUDY TOUR FOR THE SPECIALISTS FROM OPRK 
SEPTEMBER 1990 IN G.D.R. 

A. Generals 

IN 

The contractor for the bench-scale and laboratory equipment. 
agro-consult dresden GmbH (acd). and the subcontractor for the 
bench-scale equipment, Ingenieurbetrieb Anlagenbau Leipzig GmbH 
(IAB), as representatives of the G.O.R.-side had the official 
responsibility for organization of the study tour. 
Participants and time schedule - see annexes 1 and 2 of this 
report. 

In this report the major activities of study 
the consultant participated are reported. 

tour in which 

A detailed programme for preparation of the study tour has 
elaborated by acd in cooperation with IAB as well as 
consultant and agreed with the factories and enterprises to 
visited (see annex 3). 

been 
the 
be 

The performence of this programme demanded relativ high costs for 
transportation and operative actions. 
Especially Mr. Harry Schuller from acd and Mr. Hans-Dieter 
Winkler from IAB worked with engagement and intensity to prepare 
and carry out this study tour for what we have to thank them. 

At the final meeting the DPRK-experts gave a positive evaluation 
of the study tour results and promised to handed over their 
report about the study tour to the German side. 
In case of further improvement of English language knowledge of 
the members of P.E.O.R.C. the effect of such study tours could be 
increased. 



- 8 -

B. Kick-off meeting according to the bench-scale eguipment in 
Leipzig 

The kick-off meeting took place on September 11, 
in the building of the subcontractor IAB. 

1990 in Leipzig 

After fixation of the new subcontractor for bench-scale 
equipment, IAB Leipzig, instead the enterprise KCA Dresden in the 
beginning 199C and the contract signing between UNIOO and acd. 

In June 1990 about supplying of the bench-scale and 
equipment (2) this meeting has been needed 

laboratory 

- to inform the OPRK-speciDlists about the work situation and the 
technical solutions for special fields {equipment/pipes/valves, 
instrumentation, electrical equipment, steel frame works etc.) 
and 

- to fix finally and obligatory the basis for the designing and 
projekting works of IAB. 

Schedule and results of the meeting - see protocoll in annex 4. 
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C. Some further focal points of the study tour 

1. Visit to CLG Grimma near Leipzig on September 6, 1990 

CLG Grimma is a big industrial enterprise for development, 
designing and manufacturing of chemical plants and equipment 
espacially heat exchangers. It has got a powerful R/D-division 
with a workshop for manufacturing of experimental chemical 
equipment for this project will be produced. 

The DPRK-experts have been informed about 
programme, history, present situation and 

the 
the 

production 
plans of 

development of this factory. 

They have got many details about the modern technology 
production of essential oils from plant raw materials by 
pressure extraction with gases in supercritical state. 

for 
high 

A bench-scale plant (volume of extractor 1 1) was demonstrated in 
function. 

A complete mounted technical plant (3 extractors with a volume of 
10 1 each) was visited. 

There was 
experiment 
major an. 

a detailed information and discussion about the 
results, for example the extraction results of hop and 

A short visit to the workshop and a 
insight into the conditions and 
manufacturing for this project. 

talk with the foreman gave an 
possibilities of equipment 
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2. Visit to "Duft- und Aroma-Kompositionen Miltitz GmbH" near 
Leipzig on September 12, 1990 

This enterprise is the most important producer of flavour and 
fragrance materials in East Germany. It was founded in the end 
of last century by Mr. Schimmel and became under this name well 
known in the world. 
There was in the eighties an intensive cooperation between this 
factory and the "VEB Komplette Chemieanlagen Dresden" (enterprise 
for complete chemical plants), in which the author of this report 
is employed. 
Some of colleagues from Miltitz such as Dr. Schmidt, Mr. MGller, 
Dr. Walther, Mr. Schuetze have supported the author very helpful 
in preparation and analysation of his UNIDO-missions. 

The focal points of the visit of the DPRK-experts were: 

- introduction into the factory 
- looking around the laboratory especially the analytical devises 

for essential oils 
- visiting of the technicum and technical chemical plants 
- Handing over and discussion of analytical results of essential 

oils from Rosa rugosaand Rosa damascena 

A modern gas-chromatograph Varian 3400 connected with mass 
spectrograph and a 16-bit-computer was in the laboratory the most 
interesting devise (total price appr. 250.000,- OM) 
This system can determine the single components of a mixture of 
substances such as essential oils which from the peaks at the 
gas-chromatogramm without any work with test substances. 
A modern batch vacuum rectification plant similar to the plant to 
be delivered to OPRK have been shown in detail and explained. 
About the analytic results of essential oils of Rosa rugosa and 
Rosa damascena - see point II. C. of this report. 



- 11 -

3. Visit to the Agriculture Cooperative (German code: LPG) for 
plant production in the village Bruendel near Alsleben on 
September 14. 1990 

The a. m. Agriculture Cooperative Bruendel is the most important 
producer of spice plants in East Germany such as majoran. 
caraway. celery. parsley and other. 

Together with the "Institut fQr Getreideverarbeitung" (Institute 
for corn treatment) in 

developed and 
Potsdam-Rehbruecke the Agriculture 

Cooperative 
distillation 
production 
distillation. 

stills with 
of essential 

built a modern technical plant (3 
a volume of 5 cubicmeters each) for 
oils from spice plants by steam 

A special adapted distillation technology for 
plants have been developed. 

every kind of 

The visit of the DPRK-specialists contained 

- the introduction into the Agriculture Cooperative 
results of work with the distillation plant 

and the 

- detailed explaination and demonstration of the distillation 
plant including the respective analytical laboratory 

The participation of Dr. Thomann from the institute of 
treatment in Potsdam-Rehbruecke in this visit was useful. 

corn 

He was responsible for scientific-technological aspects while the 
development of the distillation plant and technologies. 

The report (3) contain further informations about this plant. 
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4. Visit to the factories for soap and cosmetics production of 
the enterprise "Florena" in Doebeln and Waldheim on 
September 20, 1990 

There were visited two modern 
as examples of applic~tion 

industry. 

factories for soap 
of essential oils 

and skin creames 
in the cosmetic 

Further informations about the study tour 
OPRK-specialists (4). 

- see report of the 
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II ACTIVITIES IN NOVEMBER 1990 IN PYONGYANG 

A. Generals 

Participants and time schedule of the single 
Pyongyang - see annexes 1 and 2 of this report. 

activities 

Or. R.O.B. Wijesekera, Special Technical Adviser, 
UNIDO/Vienna, responsible as backstopping officer for 
project stayed from November 14 to 20. 1990, in Pyongyang. 

in 

from 
this 

He evaluated the work in this project as positive, gave advises 
for the further actions in this project especially 

- about the further investigation and improvement of the 
essential oil quality of Rosa rugosa, 

- for R/D-activities and extension service of P.E.O.R.C. and 
- for providing of international scientific informati~ns and 

samples of essential oils as well as for increasing of the 
international contacts of P.E.O.R.C. 

He supported and advised the CTA in his work. 

B. Bench-scale equipment and laboratory devises 

This point was the most important aspect of the author's 
activities in Pyongyang for what there were carried out a lot of 
meetings and visits in the P.E.C.R.C. 

The results of this meetings are written down 
according annex 5 of this report. 

in the minutes 
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C. Investigation of essential oil from Rosa rugosa 

The chemical plant Miltitz/G.D.R. investigated 3 samples of 
essential oil from Rosa rugosa (R.r.) in September 1990 in 
comparison to essential oil from Rosa damascena (R.d.). 
Results - see annex 6. 

Except the 
rugosa in 
attention: 

other smell and lower content in concrete 
comparison with concrete of Rosa damascena 

of Ros a 
attract 

the different content of main components citronellol 
(R.r.< R.d.), eugenol, eugenolmethylether (R.r. >R.d.), 

- the rest content of n-hexan and further components from the 
so 1 v e n t a s we 11 a s 

- the different composition of the essential oil samples of Rosa 
rugosa 

The main conclusions from this analysis are following: 

- The essential oil of Rosa rugosa is according to its properties 
and composition an other oil as that from Rosa damascena. 
If the future works confirm this quality, then is it necessary 
to introduce the essential oil of Rosa rugosa into the 
international market as a new, unknown product what demands an 
intensive preparation of this market. 

- The n-hexan produced in DPRK and used as solvent for flower 
extraction is according to his insufficient putity not suited 
for this purpose. 
Considering the advises of Dr. Wijesekera it is recommended for 
the further work: 

- Determination of compositions of essential oils from 
rugosa modifications used for oil manufacturing as 
diagramms while the whole vegetation period 

Decreasing of eugenol and eugenolmethylether content 
essential oil by chemical and for distillation methods 

in 

Rosa 
time 

the 
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- Prefered application of Rosa rugosa oil for soap and 
shampoo production (eugenol has got septic effect) 

Using of n-hexan for flower extraction in the quality 
"perfumery grade" 

The consequent providing and using of the standards for essential 
oils of International Standardization Organization (ISO). seat 
Geneve/Switzerland, is recommended as preparation to the planned 
export increasing of essential oils from DPRK. 
The government of OPRK should prove the possibilities to become a 
member of this organization. 
An example of such standard is added in annex 6 

O. R/0-activities of P.E.O.R.C. 1990 

P.E.O.R.C. informed that in summer an itself made 
falling film evaporator was in operation in a 
P.E.O.R.C. near the fields with Rosa rugosa. 

The main datas for this evaporator: 

- Evaporation tube: diameter 100 mm 
length 2.000 mm 

- Heating: steam. normal pressure 
- Working pressure in the product space: normal 
- Performance: appr. 200 kg/h n-hexan 
- Concentration of concrete 

in concentrated extract: appr. 0,5 mass-% 
- Charging of law product 

to the top of evaporator: out barrels 
standing under increased pressure from compressed air 
by compressor. 

technical 
filial of 

produced 

Remark: the unsufficient condenser performance causes losses of 
n-hexan in this plant. 
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In 1990 20 litres of Rosa rugosa oil absolute were produced by 
P.E.O.R.C. and delivered to the domestic industry. 
A falling film evaporator in function was demo.nstrated in the 
laboratory of P.E.O.R.C •• The main datas of this evaporator are 
following: 

- Material: Stainless steel 
- Evaporation tube: inside diameter: 20 mm 

length: 1.000 mm 
- Evaporator top with sight glass ball flask in a cool (!)water 

bath 
- work pressure: atmospheric 
- Heating: by hot water from thermostat, 

entry temperature: appr. 90 C 
- Product at the inlet: 

- Color: light yellow-green 
- appr. 5 l/h 

Concentration of concrete in the solvent 

- Concentrated product: 
- Color: like amber 
- Concentration: 30,0 Ma-% concrete 
- Condensat n-hexan: without color 

0,5 mass-% 

- Remark: very quiet stabl operation of this evaporator 

The OPRK-specialists told that about 16 - 17% of the essential 
oil are discharged out the evaporator with vapor in form of 
smallest drops, about what is written in sovietic literature. 
From that a request results to the contractor to supply 
additionelly a demister (see annex 5). 

A laboratory glass apparatus for removal of volatile solvent 
components from essential oil absolue by stripping with warm or 
hot gases has been demonstrated and detailed explained. 
The main part of the apparatus is a small packing column with 
heating jacket in which the liquid essential oil flowes from the 
top to the bottom over the packings and from large phase contact 
surface. 
The gas enters in the bottom of the column and moves up in 
counter-stream to the liquid. 
Losses of essential oil with leaving gas can be minimized by 
control of the optimal gas-flow-rate. 
The smell test of the treated essential oil has shown a good 
purification effect. The consultant expressed the opinion that in 
case of using of n-hexan Mperfumery gradeM this additional 
treatment of essential oil is not needed. 
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E. Activities as Chief Technical Adviser (CTA) 

The preparation, active participation and the fulfilment of some 
measures of the tripartite review (TPR) meeting between UNDP, 
UNIDO and the representatives of the DPRK-government on November 
16, 1990 in close cooperation with the NPD stood in the middle 
point of CTA's activities. 

Content and results of TPR meeting: 

In the beginning the NPD, Mr. Choi, and CTA reported about the 
stage of the project work and made proposals for further 
necessary activities. The TPR meeting evaluated the project 
progress positive. 
Following measures were fixed: 

- About missions of international experts: 

Confirmation of Mr. Langner's mission in the end of 1991 for 
one man-month to participate in running-up of the bench-
scale equipment 
Confirmation of Or. Thomann's mission as chemist-analytist 
1991, one man-month, Training of DPRK-specialists in 
operation with laboratory equipment, Telex to UNIDO. 
Responsible: CTA 

- Confirmation of an engineer's mission from the subcontractor 
IAB Leipzig for supervision of erection 1991, two man-months 
Telex to UNIDO. Responsible: CTA 

- About training (study tours/fellowships) 
The money of about 13.000,- US-dollars was left after 
out of 3 study tours/fellowships to use for: 

carrying 

participation of two DPRK-experts in UNIDO-workshop for 
essential oils on February 1991 in Manila, 
UNIDO, Mr. Wijesekere, will send the nominee forms to 
Pyongyang 

- study tour to Shanghai/P. R. of China, 2 - 3 persons, 2 weeks 
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- About equipment: 

- Purchase of the thin layer chromatograph (TLC) 
6.000,- US-dollar was confirmed 
Telex to UNIDO. Responsible CTA 

for about 

- Purchase of the office devises envolved in the project (1 
copier, 1 computer) on the base of ·Field Purchase Order". 
Responsible: CTA 

- Finishing of elaboration and handing over to CTA of 
specifications for glass ware, reference materials etc. 
(Pos. 7,8,9 of project equipment list) Responsible: NPD 

- Reminder of 10 % prepayment for contractor acd by 
UNIDO. Responsible: CTA 

telex to 

Additional contract for complete prefabrication of two main 
process units, 40.150,- US-dollar, was confirmed 
Telex to UNIDO. Responsible: CTA 

- end of TPR - meeting -

The NOP and CTA elaborated on November 26, 1990, a joint proposal 
for project budget revision handed over on November 28, 1990 in 
Vienna by CTA to Dr. Wijesekera. 

The NPD and CTA have got the opinion that it would be useful if 
the CTA could travel to Pyongyang after receiving of detail 
engineering from subcontractor in Pyongyang and after the 
beginning of the civil works in P.E.O.R.C. on May or June 1991 
for two weeks and propose this travel. ·~· 

Financing: budget line 11 - 50 of the project, planning adviser. 
The CTA prepared the telexes fixed at the TPR meeting and sent 
after signing by Mr. Karcher, UNDP-representative, to UNIDO. 

He filled out the UNDP-forms "Field Purchase Order• for purchase 
of the office devises (copier.computer) contained in the project, 
signed and distributed according to fixed distribution list. 
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The management personnel of the partner, 
their names and functions/jobs 

1. While the study tour in Germany 

See annexes 3 and 4 of this report 

2. In Pyongyang/D.P.R.K. in November 1990 

Annex 1/1 

The management personnel of the partner in scientific-
technical activities: 

Choi Dung Gwang - Director of the P.E.O.R.C., NPD 

Li Myong Ho - Head of the P.E.O.R.C. laboratory 

Kim Byong Chol - Deputy Director of the P.E.O.R.C. 

Mr. Mun - Interpreter 

The management personnel of the partner for principle tasks: 

Mr. Li 

Ko Ju Chol 

- Director in the General bureau for cooperation 
with international organisations (GBC/O) 

- leading member in GBC/O 

From UNDP-/UNIDO-side: 

Mr. Karcher 

Mr. Rieger 

Li Song Ho 

Mr. R.O.B. 
Wijesekera 

- Representative of UNOP in Pyongyang 

- leading member in the UNOP-off ice in Pyongyang 

National Project Officer in. the UNOP-office in 
Pyongyang 

Special Technical Adviser, UNIDO, Vienna 
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Annex 2/1 

Time schedule of the activities 

1. ~hile the study tour in September 1990 in Germany 

See annex 3 of this report 

2. November/December 1990 

11./12 .11.1990 

13.11. - 26.11.1990 

27.11.1990 

28./29.11. 1990 

30.11./01.12.1990 

02.12.1990 

flight Berlin - Moscow -
Pyongyang 

working in Pyongyang 

flight Pyongyang - Moscow -
Vienna 

debriefing with UNIOO in Vienna 

private staying in Vienna 

fly-back Vienna-Berlin and going by 
train to Dresden 
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P R 0 G R A H H E 

Day by d::.1y pro~ran11ne for the tour visite DP/DfU~/00/00]/32-02 

Day Dale Place to be visited Remark~ 

============================================================ 
Sun 2/9;'80 

Mon J/9 

Tue 4/9 

~eel 5/9 

Thu 6/9 

Fri 7/9 

Start of mission arrival of the .delegation 
at Schonefeld. Stay/accomodation at Berlin. 

Meeting in the PDRK's Embassy nt Berlin aud 
travel to Dresden (Haldparldiotel) & Hcctin,iz 

Meeting with agro-consult dresden GmbH 
detailed programme and project coordination. 

Visit to Leipzig Autumn Fair. mc:r:U11P. 'h'i1.h 
Lhe GS IAB-Leipzig & Carl Zeiss Jena rz OLhr.:rs 

CLG Leipzig Grimma manufacturer of the pilot
plant equipment & visit chem.plant & technicum. 

Heeting with Linde-KCA-Dresden manufacturer 
for chem.plant ind. &. "Heckmann" Pilotplants 

-----------------~------------------------------------------
Sat 8/9 

Sun 9/9 

lion 10/9 

Tue 11/9 

Hed 12/9 

Thu 13/8 

Fri 1'1/9 

Sat 15/8 

Sun 16/8 

Sightseeing Dresden Centre, botanical-garden 
~oological-garden, visit of cast~l K5nicstcin 
Visit of Pillnitz, Sachsisc:he Sc:lrnei;:, £?.::tstci 

Travel to Leipzig , meet5ng JJ\B Gmbfl-Li::j[';:jg 
visite the engineering faci1ljf".jc!'~. model con:-;tr, 
computer-centre and chcc:I~ in Ll1<: !l(llF.:l· Leip::ii;. 

Kick-off-meeting at !AB-Leipzig dj:-;c:ussion f, 
agreement about whole details of the pilot plant 
essential oils to be supplied lo Pyon~yanc 1891. 

CLG Central Laboratoy Essential Oils l!iltitz 
Analytic/Labor/Parfumary/Arom~tic-production with 
discussion about all laboratory equipment to b~ 
delivered to PEORG I. Qu. 1881 & other materials. 

Heetirig at IAB and CLG for final disc:11::.:sion, 
preparation of tl1P. protoc:oll of Ll1P kjck-off 
me e t in g w i th an i [I t e r p r e t 0 r 0. Jl d a 11 e ~~ p e r ts . 

Visit LPG Prtindel, travel to di:-~tric:t. lblle/ 
J\lslehen ( l-later-~leamlinF:'U df:st)ll<1Lio11) 

~.ightseeing at city Leipzir. orf;3nized by lhe 
GS IAl3-Leipzig acc. to wishes of del~gation. 
Day off./ Rest 

-------------------------------------------------------------
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J j 011 17/~ 

Tue 18/9 

\:-led 19/8 

Thu ?.0/8 

Fri 21/9 

'.:',at 22/8 

11 on 24/9 

T1J P. 2~/8 

\'-! P.d 26/9 

Thu 27/0 

Fri ::e;9 

Final discussion t.lith !AB-Leipzig :11111 ~:j_e11 i111~ 
of the agreern~nt/i::·rotucoll (enC)i~h) by all 
parties e.g. the PDRK-dr:lcr,<lt.jon, Lhf' 1AB
Experl!:; a11d the llllJDO-Crn1::a1ll.~11L ~.I.:111r.11r:r. 

Visit of Research Institute IGV Potsdam/Reh
brucke Food/Cereal/Essent.Oils/Spaces/Addit. 

\ 

Visit of Central Institut Food-Stuff ZFE 
Bergholz-Rehbrucke & visit the barock-~::uden 

Vis i t of \of a 1 d he i m t. he i:~ ht" nd ca l r • l ~ n l 1-d t Ii 
perfumery in soap-produr_-Liori :.:tnd laboratory 

Environment-protection with CLG/IAB and ncd 
jn Lejp:::il;! Hit.h \•idr·r:i-fi·1m ui1.h 1·r:fr:rr·11r·r:::: 
and visit of the Agricultural Fair" AGRA" 

S i ~ h t s e e i n g - t o u r i 11 a n d ~n (Ill 11 rJ L c~ j p :: i r, \.1 i Ll 1 

programme organized L1y 1Al3-Leip::ig. 
Day--off I rest and preparatic•n of cltt"ck out 

Visit of Chemical Plant Rudisleben or nlt~r
nativ chemica.ljperfumery/r.;osmet.ic: iudust.ry. 

Travel to Dresden :ind c:li~·~~I~ J11 110-llid.'·1 
visit of the h::inti11g ca:-.;te:-1 at. lluriL;::l1u1r;. 

Visit PWH Pharmazeut. Herk 11:-ll le /BT J\rli::rn 
M u b i 1 e con ta in er · s y ~: t cm/ f i e 1 rl r.lf- ~: t-. i 11 ~-:1 t j c1r1 . 

Meeting with experts :ibout f11rl.lii:::r prrir.ramm': 
add. llf:-ed of glas t·r:n·c- :=t11d r.:lir.·mic. rr:fr·1·(·111:r_• m~JL· 

terial::;, solvenU.; f, otlr1~:r i11!-;Lr11111cnt.~: f(•r ess. 
oils and perfumery ]:"!boratorj(·~;. Ffr1::i.J nJ1'.!P.Li11C 
wi tlr the General Hn1rnger of ~1r.d-Gmlill/ !Jrc::-;deri. 

Travel to Berlin i HeE?t.i.11[1 Furl::•:lirit.L (f111) 
and wi Lh the cn1ba~~y (If rn1U~/P.1~r 1 i II / 

D e p a r Lu r e 13 e r 1 i n -· r y n 11 r. y a 11 !1. 
11 ee ting with other e:~por t. conii:.·an i ,:::::; ace. w i~d1. 

Names of Travellers L Hr. Pr. Choi Dl•n(, G;:in,e 
') Hr. Dr. Li Hy one JI(.• L. • 

. 3. If r . Dr. Kim P..yqng Ch•_) 1 
4. lt r. M. f.c. Ko Ju Chol 

Telefon-llumbers of p_a r t ri er s : 
A.) l1r. r. 

·~· . Langner LKCA Ore!:;de11 0~1li 2~21oi:::~e 

B.) ti r . p . no~;t acd Dresdpn 051/ 23Gl055 
111· . ll . SchUller acd Dresden OEil / 52421 

c.) Hr. 11n. Winkler IAP. t. ,_... i l':: i r. O!M 1; 78:.:rn 
M 1· • HicliLcr 11\B l..(:js:•;-.jr. O~ltl l / :~ :.i ~3 l i ~ :rn 

D.) Eml.•u:::!:;y of thi:- PORK Berlin V~I 002 2~D12fi2 
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Protocol ANNEX 4 

On the discussions held on September 
essential oil project UNIDO/People's 
(Kick-off meeting carried out in the 
IAB Leipzig GmbH) 

11, 1990 related to the 
Democratic Republic of Korea 
of fices of the general supplier 

1. Particioants 

- Mr. M. sc. Ko Ju Chol 

- Mr. Dr. Li Myong Ho 

- Mr. Dr. Kim Byong"Chol 

- Mr. Langner 

- Mr. Winkler 

- Mr. Richter 

- Mr. Boehme 

- Mrs. Mai 

- Mr. Eube 

- Mr. Wags 

- Mrs. Kuehnl 

2. Place of Discussions 

Leipzig-Markkleeberg, GDR 

Senior Officer, G.B.C.I.O., 
People's Democratic Republic of 
Korea 

Deputy Director of the P.E.O.R.C., 
People's Democratic Republic of 
Korea 

Senior Officer of the P.E.O.R.C., 
People's Democratic Republic of 
Korea · 

UNIDO consultant 

Marketing Manager, IAB Leipzig 
GmbH, GDR 

Senior Engineer, IAB Leipzig 
GmbH, GDR 

Senior Project Designer, IAB 
Leipzig GmbH, GDR 

Special Project Designer 
Steel Structures 
IAB Leipzig GmbH, GDR 

Special Project Designer 
Inst rumen tat ion 
IAB Leipzig GmbH, GDR 

Special Project Designer 
Electrics 
IAB Leipzig GmbH, GDR 

Interpreter 
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3. Objective of Discussions 

The discussions were aimed at coordinating and fixing the 
fundamentals for preparing the project with respect to the 
essential oil pilot plant to be delhlered to the research laboratory 
centre P.E.O.R.C., People's Demo~ratic Republic of Korea by 
IAB Leipzig GmbH in accordance with the contract No. DD 084/180/0028 
concluded between UNIDO and agro-consult Dresden GmbH on 
June 6/June 20, 1990. 

4. Documents and Leaf lets 

4.1. The GDR side has submitted the following: 
- process flow diagram HS1 vacuum falling-film evaporation 

Dwg. No. 51/025 35(0) 

- process flow diagram HS2 discontinuous vacuum rectification 
Dwg. No. 51/025 36(0) 

- arrangement/plot plan machinery room, appa~atus hall 
Dwg. No. 51/024 93(0) 

- datasheets of all tanks and apparatuses used in HS1 vacuum 
falling-film evaporation and in HS2 discontinuous vacuum 
·rectification 

- leaf let including the technical parameters plus diagram of 
the cooling plant 

4.2. Documents Delivered by the Korean Side: 

- design sketch of vacuum falling-film evaporator 

4.3. Documents Delivered by the GDR Side: 

- datasheets of all tanks and apparatuses employed in the 
HS1 vacuum fallimg-f ilm evaporation and HS2 discontinuous 
vacuum rectification 

- complete list of measuring points (instrumentation) and 
leaflets on measuring and control devices 

5. Results of Discussions . 

The results obtained have been compiled in the Annexes 
1 to 4. 
They are forming the final and binding basis for ihe execution of 
plants according to the detailed engineering project and equipment 
delivery. 
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6. Based upon the arrangements 'made during piscussions the time 
schedule mentioned in Appendix F to the contract DD 084/180/0028 
of ~une 6/~une 20, 1990 will be agreed between the GDR and the 
People's Democratic Republic of Korea as follows: 

civil construct ion specification . 
detail engineering project 
(mechanical equipment and piping, 
electrotechnical equipmeryt, steel 
structures) 

- delivery of plant equipment 

7. Scope of the Protocol 

November 30, 1990 by air 
February 28, 1991 by air 

1) 
September 30, 1991 by shi1 

The protocol is comprised of 3 pages. 
·In addition, the protocol includes the following: 

- Annex 1 Mechanical e·quipment & piping (1 page) 
- Annex 2 Instrumentation (1 page) 
- Annex 3 Electro technica 1 equipment (1 page) 

- Annex 4 S~eel ti6tructures Cf! P~~J) - Annex. 5 . S etc 

8. The protocol has been made out in 4 copies in English 
of which are 

- 1 COPY. for the UNIDO 

- 1 copy for the l<orean side 

- 2 copies for the GDR side 

9. Signatures 

For People's Democratic 
Republic of Korea 

?'[DR/General Supplier 

UNI DO 

1) 

The gen 
1 month 

will make all his efforts to effect the delivery 
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Mechanical Equipment & Pipi09 

1. The documents submitted according to it. 4.1. of the protocol 
have been prepared on the basis of the contract and the 
protocol on the discussions held in Phongjang from November 25, 
1989 to December 6, 1989. · 

2. The Korean side has presented a sketch of the vacuum falling-film 
evaporator 1E1 including the following modifications as to 
previous arrangements (see it. 4.2. of the protocol). 

- increase of the evaporator head and mounting of a demister 
between socket p1 and p2 • The demister is attached such to be 
demountable. 

- reduction of the length of the cylindric part of the falling-
f ilm evaporator from 3,200 mm to 2,500 mm. 

The GDR side will consider this modification wh~n producing the 
falling-film evaporator. 
However, attention should be paid to the fact that the scheduled 
evaporation quantity of 50 kg/h cannot be assured with the reduced 
length. 
The modifications requested by the Korean side will be included 
into the datasheet 01.0010 and submitted with the documents 
according to it. 4.3. of ~he protocol. 
3. The reflux divider 201 located at the top of the vacuum 

rectification column 2K1 will be replaced by an electric system 
with 2 solenoid valves. 

4. The planned refrigerating unit comprised of 2 pcs. centrifugal 
pump {1Pl.1/2), 2 pcs. air-cooled compressor units (1N1) and 
1 pc. cold water tank 1V1 will be replaced by a compact cooling 
plant according to leaflet (see protocol, it. 4.1.). Piping and 
pump of the cold water circuit are made of nichrome steel meeting 
the latest technolog.cal standards. The cooling plant is provided 
with 1 cold water circulating pump only which is, however, able 
rodeliver''-the individual quantities and the overall quantity for 
both pilot plants. . 
The compact cooling plant will be denominated 1N1. _ 
The l<ore!an side confirms this modification with respect to 
cold generation. 
The refrigerating unit will be provided with air cooling. 
Due t~ the relatively hig~ cooling water ~uantities (approx. 
7.5 m /h) water cooling will not be provided for. 

5. The piping are connected by welding in order to avoid possible 
sources of leakage. 
Flanged connections are used to _ensure linkage to tank and 
apparatus sockets. 
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6. Control ait will ~ot be required for the p~lot plants. Due to 
this reason, the contract acd-UNIDO of June 6/June 20, 1990 
does not contain the delivery of the control air generating unit. 
Dry air required for the adsorption stage has consequently 
to be made available by the Korean side. 

7. The adsorption plant sketch mentioned in the protocol of 
December 6, 1989, Annex 2, it. 2.7. has been prepared, discussed 
and confirmed by the Korean side to be the basis for the delivery 
of the valves by the general supplier. 
The sketch is attached to the protocol as Annex 5. 
The specifications of the valve.s to be delivered will be 
submitted by the Korean side to the general supplier in 
November 1990. 
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Annex 2 

Instrumentation 

Based upon the discussions held in Phongjang in November/December 
1989 measuring and control instruments will be mainly provided 
with local indicators. 
If this cannot be effected due to technological reasons, transmitters 
will be employed that are combined with indicators mounted in the 
supporting structure. 
They have to be mounted such to ensure reading from the ground 
floor level. 

The distribution boxes are accommodated in the supporting structures 
in order to minimize connecting works in the People's Democratic 
Republic of Korea. 
Thus, instrument cabinets in the machinery and apparatus room are not 
needed. 
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Electrotechnical Equipment 

The structure of the electrotechnical plant has been explained 
by way of the arrangement/plot plan. ' 
The max~ installed capacity for the electrotechnical plant 
amounts to approx. 65 kW. All consumers will be locally switched. 
As regards inspection glass illumination, the latter is. completely 
switched per supporting structure. 

It has been pointed out that within the Korean scope for potential 
equalization of the electrotechnical and technological plant 
earthing connections/terminals have to be provided f6i. Earthing 
and lightning protection systems as well as the the lighting plant 
(except inspection glass illumination) have to be provided for 
completely. Feeding of the distribution has to be effe~ted, too. 

Detailed data will be given within the civil construction 
specification. 
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Steel Structures 

The two supporting structures are dimensioned 3 m x 1.2m x 8.8 m each 
The overall weight of the steel structures amounts to approx. 
3 ~ons. 
The supporting structure will be provided with diagonal braces 
for stabilizing purposes~ 
Each supporting structure is furnished with a catwalk plus ladder 
to give proper access to the platform which is arranged on the 
top girder level. The catwalk has been configured such to be 
continuous over the length of both supporting structures. 

Another ladder is employed to ensure access t6 the catwalk. 
In order to mount the apparatuses 2-3 girder levels are available in 
the supporting structures on which platforms can be provided for 
in accordance with requirement. 
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ANNEX 5 
Pyongyang 1990-11-26 

UNIDO - lg 

Minutes of the meetin& on DP/DRK/88/001 - essential oils DPRK 
from 90-11-13 to 90-11-26 

1. Participants: 
Mr. Choi National project Director 
Mr. Li Head of laboratory of PEORC, DPRK 
Mr. Langner Chief Technical Adviser 
Mr. Mun Interpreter 

2. Place of meeting: Pyongyang, DPRK 

3. The major aim was the preparation of the arrangements for installation 
of the bench scale equipment. 

4. Documents which were handed over by the CTA to the NPD in accordance 
with the respective request of the contractor agroconsult dresden (ACD) and 
the subcontractor for bench scale equipment Ingenieur betriebAnlagenbau 
Leipzig (JAB). 

a) Bench scale equipment: 

Installation plan, drawing number 51/024393(0), date: 1990-10-30, 1 
sheet, German/English. 
Specification of measurement and control devices, date: 1990-10-13, 
English, 4 sheets. 
Actual data sheet for 2 cold water pumps, No. of data sheet: 01.0070, 
Post. No. lpl.l, lpl.2, German, date: 90-9-17. 
Design drawings of equipment for its manufacturing, German, date: Oct. 
1990, 1 sheet for every pos. 

Pos. No. Draw No. Pos. No. Draw No. 
1El,1V3 without 2kl without 
1V2 1567578 2Kl(still) without 
1V4 1567553 2Kl(column) without 
1V5 1568240 2Kl(reflux) without 
1V5 1567770 2Kl(condenser) without 
1V7 1568056 2Cl without 
lCl 1568312 2Hl 1568185 
lHl 1568177 n 

Leaflet for "cooling water re-coolers" 
ETSCHEijKuelanlagenbau GmbH, English, 8 pages. 

b) Laboratory and analytical equipment 

of the company 

Catalogues for GLC, rotary evaporator, polarimeter, refractomer, 
balances, TLC. 
Offer from acd about Ge-reference material October 1990. 

5. Results and measures look appendixed No. 1,2 
6. This minutes contains 1.1 pages. 
7. This minutes is made in 4 specimens, written in English of them 

1 for NPD and CTA each 
1 for ACD and JAB each 
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Appendix 1: Bench scale equipment 

a) General 

The CTA commented the handed over documents especially the installation 
plan. The NPD required that the new solution for the reflux devider (2 
solenoid valves) has to be without any spark formation. 

b) Transportaiton of equipment 

The CTA informed about the datas of the .2 containers/boxes for transport 
of the complete pre-fabricated process units (film evaporator, rectification 
column): 

sizes (max) 2 x 4 x 12 m each 
mass 6 t without packing material 
+approx. 7,St total each. 

Agreement No. 1 (All: 

The NPD declared that the DPRK side will organize and carry out the 
transportation of the equipment from harbour nampo to the PEORC in Pyongyang. 

A2: The NPD investigates and organizes a suitable technology and transport 
equipment (crone etc.) for transportation of the equipment from the nearest 
main road to the project site in PEORC, Pyongyang. 

c) Machine room and equipment hall 

The CTA explained the auxiliary system No. 2 - cold generation which is 
cooled by air (35,000 m3/h) and the requirements to its installatin (in-and 
outlet of cooling air, etc). 

Inside the machine room is the length from the ground floor± om: 3,88 -
922 = 3,66m. The girder and all necessary auxiliary equipment for erection 

of the plant will be provided by the DPRK side. 

The design details for these two rooms will be given in the civil 
construction specification. The CTA informed about some of them (ventilation 
rate etc.). 

d) Connection points (CP) 

Look minutes of the meeting from 89-11-30 to 89-12-06 in Pyongyang and 
Technological schemes film evaporator, draw No. 0134.01-02.3(0), and batch 
vacuum rectification, draw No. 0134.02-02.2(0). The CP were in detail 
discussed and particularly corrected. 

Al;. The connecting points and their execution mentioned in table No. 1 of 
this appendix are agreed for the-£urther designing works and the installation 
of the plant. 

e) Various questions 

The CTA recommended on the west side of the machine room building to 
build a concrete pit covered with grill and connected with public waste water 
system. All kinds of waste water (condensae, cooling water return, waste 
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water from steam generator etc.) should be led in this pit. Especially the 
condensate must have a free outlet (high pressure). The groundfloors of the 
machine room and equipment hall should have a small gradient to the west side 
with connections to the waste water pit. In the waste water pit should be 
included an oil separator. 

A4: The CTA will arrange that a short documentaiton for a standard oil 
separator will be sent to PEORC. 

The NPD asked about the material for the vacuum pumps and the parameters 
of the lubrication oil for the pumps. 

AS: The CTA will send respective information regarding: 

Specification of ball cocks for the adsorptive plant 
vacuum DN40, 6 pieces 
warm air, steam condensate: DN25 12 pieces. 
Pressure: vacuu, steam p(abs) = 2 bar 
Material: stainless steel 
The design drawings of some equipment were with the following results 
discussed: 

NPD asked about the outlet of the rest product from the head of 
evaporator lEl to equip with valve. 
No connection between heating jacket of evaporator lEl and the 
head of it. 
NPD asked to prove the possibility to deliver a separate 
apparatus with demister instead; the demister in the head of 
evaporator lEl. 



Numb Medium 
er 

1 2 

CPl he can/ 
CP2 wax 
CP3 · hexan 
CP4 wax/he 
CPS xan 
CP6 raw 

CP7 
CP8 

CP9 

oil 
distil 
late 
distil 
late 

warm 
water 
supply 
warm 
water 
return 

refuse 

Localisation 

3 

filling 
station 
II 

II 

II 

II 

equipment 
hall, 
evaporation 
unit 

equipment 
hall 
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Design 

4 

valves and tube 
connections by 
DN 2S: the 
length of a 
standing barrel 
is lm 

2 valves with 
flanges and 
opposite flanges 
DN2S 

valve with pipe, 
DN80; outlet in 

rectif icatio pot 
n plant 

CPlO coolin 
g 
water 
supply 

CPll coll 
water 
return 
(2 
pipes) 
+ 
conden 
sate 

CP12 steam 
of 
adsorp 
tion, 
p 
(abs) 
.::. 2 
bar 

II 

equipment 
hall wall on 
the west 
side 

equipment 
hall 
rectifitatio 
n plant 

CP13 vacuum equipment 
hall vessel 
1V6 

valve with 
flange and 
opposite flange 
DN SO 

3 valves with 
flanges and 
opposite flange 
DN 2S 

valve with 
flange and opp. 
flange, DN2S 

flange and 
opposite flange, 
DN40 

Responsibility 
for delivery 
and mounting 

s 
by contractor, 
the flexible 
tubes will be 
delivered by 
the DPRK-side 

by DPRK-side 

by contractor 

by DPRK side 

by contractor 

- II -

- II -
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CP14 vacuum equipment - II - - II -
hall between 
adsorption 
plant and 
vacuum pump 

CP15 drinki machine valve with by DPRK side 
ng room, steam flange and opp. 
water generator flange, DN25 

CP16 waste - II - valve with by DPRK side 
water flange and opp. 

flange DN 25 

CP17 electr machine room to the cell -
o- DPRK ; cell and 
energy from the cell -

contractor 
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Appendix 2: laboratory and analytical equipment 

According to the handed over leaflets following the questions were discussed: 

Rotary evaporator, The wanted type is : LRV2EV 
GC: all auxiliary and consumable materials (chromatogram paper, write 
color etc) should be delivered too. 
NPD asked about the specification and delivered quantities of this 
materials for later additional orders by himself. 
The DRK side provides only the gases in balloons without any valves for 
presuure reducing etc. 
Devices for pressure reducing, control and measurement of gas flow 
rate, connections should be delivered by the contractor (opinion of 
NPD) 
PEORC wants to connect the GC with an external computer and therefore 
to have the specification of the plug. 
Polarimeter: 
wanted type; S 
How many polarimeter tubes will be delivered 
Refractomer, balances, TLC: no questions. 

A~reement No. 1 (Al): The CTA informed the contractor about a.m. points and 
asked him to manage the necessary activities. According to the laboratory 
glass ware, consumables etc (pos. No. 7,8,9 of the equipment list in the 
project document Annex III) PEORC handed over complete specification to the 
CTA. A2: UNIDO is asked on the basis of a.m. specification to order this 
expandable equipment (Budget Line 41-00). 



TRANSLATION (6/1) ANNEX 6 
------·---------------- - 39 -

Duft- und Aromakompo-
si tionen GmbH-Miltitz 
(Flavour and Fragrance 
Composition Limited Co.) Miltitz 20/9/90 

Reference Investigation of products made 
from "Rose. Rugasa" in PDF:-Korea 
=============================== 

1. Smell evaluation of Rosa rugosa 
concret and absolue products 

In comparison to Rosa damascena the 

smell differs essentially in direction of cucumber note, 
fatty like iris and 
intensity is lower than the French or Bulgarian quality. 
upper the concret there is a smell of solvent. 

The samples handed over on 13.9.90 are similar in smell. 

The concret has got a smell of solvent, which is not so 
intensive as before. However the part of solvent pollutions 
contained according to the gaschromatogramme (GC-Analysis) 
aromatics too, is still much to high ( see GC - diagrammes 
of essential oil). · 

According to the defination of I F R A, the content of 10 
ppm benzen can not be exceeded. 

There are not any solvent traces in the French oil from the 
Rost:•. damascena. 

2. Manufacturing of essential oil from concret 
by steam distillation according to Brueckner 

SAMPLE I (July 1990) 9,2 % essentis.l 

SAMPLE II (July 1990) 10,9 I. es:.ential 

SAMPLE I I I (Sept 1990) 14,2 ~~ essential 

Rosa dama:.cena (standard) 16,2 'Y. essential 

1 

oil 

oil 

oil 

oil 
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3. Comparison of selected content substances of essential oil 
from Rosa rugosa and Rosa damascena produced from the concret 

SUBSTANCE 

Linalool 

Phenylethylalcohol 

Ro=:.eno}~ id 

Citronellol 

Citral b 

Phenylethylacetat 

GeranioJ. 

Citral a 

Eugenol 

Ger.:i.nylacetat 

Eugenolmethylether 

R. rugos<:\ 7/90 
:.urface ~~ 

0,38 

2,85 

(;' (}/ 

1~·,4 

0,63 

1,38 

14,1 

1,4 

2~·,2 

1,2 

17,3 

R.rugosa 9/90 R.damas 
surface % surface % 

0,24 0,50 

1,9 

(i !I 2t.. 0,1 

10, 9 33!'9 

0,39 

(>' 97 0,24 

9 . 9 13,8 

0,8 (>,2 

16,7 2 '(i 

0,65 1,2 

7,5 0,8 

As the table shows there are big differences between Rosa rugosa 
and Rosa damasceana in content of eugenol and eugenolmethylether. 

For further information in this subject, 
printing-sheet of the gaschromatogrammes. 

pleasE· see enclosed ·./ 
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(ill o·f rose (Rosa damascena P. Miiler), Turkey 

1 Scopa 

This lnternat11.mal Standard specifies certain characteristics of essential oil of rose (Rosa 
damascenn P. Miiier), Turkey, with a view to facllltallng the assessment of Its quallty. 

I 

It applies to oils dlslllled In Industrial installations and not to olls of rose of the "peasant• typo, 
which have different characterlsllcs. · 

2 Normative reloronce1 

The following sl~ndards contain provisions whlCh, through reference In this text. constlluto 
provisions of this International Standard. At the lime 01 publlcallon, the editions Indicated 
were valid. All standards are sub}ecl to revision, and parties to agreements based oh this 
lntemallonal Standard are encouraged to Investigate the poulblllty ol applying the most 
recant editions of the standards Hated below. Merrilera of IEC and ISO maintain registers of 
currently valid International Standards. 

ISO/A 21 O : 1981, Essential oils· Packing. 
I SO/A 211 : 1961, Essential oils • Labelling and marking containers. 
ISO 212 : 1973, Essential oils· Sampling. 
ISO 279 : 1981, Essential oils • Determination of relative density at 20 ·c 

(Reference method). 
ISO 280 : 1976, Essential olls ·Determination ol·relractlve lndox. 
ISO 592 : 1901, Essential ells· Oelermlnallon of optical rolallon. 
ISO 1041 : 1973, Essential oils • Delermlnotlon of freezing point. 
ISO 1241 : 1900, Essential oils • Determination of ester value after acetylallon 

and evaluation ol freo. nlcohols and total alcohols content. 

!\ Dcflnltlolt 

r-or lha purr~msos of this lntarnatlonnl Stondnrd, tho following dollnltlon applies. 

oil of ronc, 1"mlccy : Tho oll oblalnod by steom dlstlllatlotl ~f tho flowers of Jloso 
uamnsccnn P. Miller, culllvatod In Turkey. 

'1 llcctulrcmcntn 

:I. ·1 /\pponrnnce 

Liquid, or more or less crystnlllzed. 



4.2 Colour 

Light yellow. 

4.3 Odour 

Characteristic, rosy. 

4.4 Relative density at 20120 ·c 
Minimum : 0,848 
Maximum: 0,862 

4.5 Relractlvo Index at 20 ·c 
Minimum : 1,453 O 
Maximum : 1,464 O 

4.6 Optical rotation at 20 ·c 
Range from .5• to ·2" 

4.7 Freezing point 

About 20 ·c 
4.8 Ester value 

Minimum : 7,5 
Maximum : 23,5 

4.9 Estor value after acelylatlon 
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Minimum 204, corresponding to 71 % (rwm) alcohols expressed aa cltronellol 

Maximum : 231, corresponding to 77 o/. (m'm) alcohols expreaaed 11 cltronellol 

4.10 Chromatographic profile 

Evaluate the quantities of the following characteristic constituents of the essential oH on the 
chromatographic profile obtained. 

The proportion of these consllluents, calculated In relation to the aum of all peak areas, and 
assuming ldenllcal response factors, shall ba as f ollowa : 

citronellol 
nerol 
geranlol 
phenylethyl alcohol .. 

34 
6 

12 

to 
to 
to' 

.C4% 
9% 

18% 
<2% 

A typical chromatogram Is given In annex A, for Information only. 

4.11 Flash point 

102 ·c (as an Indication only) 
I I 



5 Sampling 

See ISO 212. 
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Minimum volume or final sample : 25 ml 

Nole •• This volume allows each or the taats specified In this lntamatlonal Standard to be 
carried out at least once. 

O Metholla of lesl ., 
0.1 Relnllva density at 20120 ·c 
See ISO 279. 

G.2 nerrnc:llvo Index at 20 ·c 
See ISO 200. 

0.3 Opllcnl totntlon at 20 ·c 
See ISO 592. 

6.4 Free.ting point 

See ISO 1u-1. 

G.5 Ester value 

See ISO 709. 

G.O Ester vnlue after acetylallon 

See ISO 1241. 

Test potllon mass for the total alcohols determination, before .-cetylatlon: 2 g +/· 0,05 g 
Saponlflcnllon time : 2 h 

Acetylallon test portion volume : 5 ml of essential oil 
Acetylatlon lime : 3 h 

Test portion mass, after acotylallon: 2 g +/· 0,05 g 
Saponiflcatlon time :·2 h 

6.7 Chromntonrophlc profile 

See annex A, for Information only. 

o.o 1~1ush point 

lo ba Included Inter. 

·1 f'acltlnu, lnllulllna ond marking 

Sea ISO/R 210 and ISO/R 211. 



Annex A 
(informative) 

Typical chromatogram 

Semple: oQ of rose. Turkey 

Colurm: fused sirica capt"llary. length 25 m. internal cfiameter 0.3 mm 
Statioo•' sit-me: pot.,ed1,tene gfycd 20 <m 
Sp&t ratio: ,10/90 · 
DelllCIUI • -- • • • • 1-..a •wml!llwwt 

Owen leii¢8bne: 

- Initial tea~: aJ oC for 10 min 
- pogaa1a11e of lei14>e1ature rise: 3 K/~ 
- firilll lei I 4*111Ui'e: 2IXJ oC for !iD min 

Injection 111ii¢9bn: 2SO oC 
Detediun lli•¢•tuwe: 2SO °C 
Carier gas: 1iibuge11 

Volume iloieded: 0.3 µI 

2 

"' - - - 891tn 13? 

Constituents 

1 Ethanol 

2 eis· and nn. Rote oxide 

3 Unalol 
4 Citroneltol -
5 Nerd 

6 Geranid 

7 Phenytediyl alcohol 

8 n-C,, Alcane .i::-
.i::-

9 ~Alcene I 

10 Methyteugenol 

11 n-Cz, Alcene 

12 n-<;,Abne 
13 n-<;, AJc:ane 
14 n-<;, Alcene 

15 l:ugenal 
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