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Original: English 

SftFJICTHERINC OF ESSmrl"IAI. OIL INDUSTRY IN KOREA 

DPJDRK/88/001 

DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA 

Technical report· Preparation of basis for supplving and 
erection of the equipment* 

Prepared for the Government of Democratic People's Republic of Korea 
by the United Nations Industrial Development Organization. 

acting as executing agency for the United nations Developnient Progra111111e 

Based on the work of S. Langner. Chemical Technologist 

Backstopping Officer: T. De Silva, Chemical Industries Branch 

United Nations Industrial Development Organization 
Vienna 

*This doC'ulllf'nt has not bf.en edited. 
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StwARY AllD lllDODOCl'IOll 

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

Nu8ber of the project: DPjDRK/88,/001 

Job Qescription: Cheaical Technologist and CTA 

In accordance to the job description fr911 Ap~il 25. 1991 the Cheaical 
Teclmologist had the •special responsibility for preparation of agreeaents for 
installation of equipment•. 

This aission was performed on the base of recommendation No. 3 in the 
part report 2 of January 1991. 

The special tasks for this aission vere: 

To coamend S}~cial teclmical details contained in the teclmical 
docuaentation of bench scale equipment and 

to agree on behalf of the supplier of this equipment with DPRK
counterpart, all matters connected vi th deli very. transportation. 
erection and running-up of this equipment. 

This part report No. 3 contains the main results of the fulfilment of 
this task and staces SOiie recommendations for the partners working at present 
on this project . 
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I . SIJRLUllP MID Ql<jll<ll Of l!DVll'llllfl' 

Detailed inforaation about supplying and erection of equipment is given 
in the •Minutes about the project DP/DRX/88/001 ... • (see annex No. 3). These 
ainutes have been handed over by the consultant in June 1991 to UNIDO vbile 
debriefing in Vienna and to contractor and ~be subcontractor after returning 
to Genaany. in order that all partners working on this project got the actual 
information about the results of the consultant's aissicn. 

The NPD and CTA agreed vi th each other about following time schedule for 
the further vorlt in supplying and erection of bench scale equipment: 

Construction vorlts for equipment hall and machine room 

. Begin: 
Finish: 

1991-07-15 
1991-08-31 

Expected end of manufacturing of equipment: 1991-08-31 

Beginning of shipment: 1991-09-15 

Duration of shipment: appr. 2 111<>nths 

The ~"PD requested that the equipment has to arrive in Pyongyang not 
later than end of October 1991 before the winter begins there. 

Planned time for erection of equipment: 1 aonth 

Planned beginning of start-up: 1991-12-01 
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II. •ESWQI DJ AT P.1.0.1.C. 

The NPD informed briefly about R&D works carried out last year at 
P.E.O.R.C.: 

Work for determination and growing of most productive flowers and their 
aodifications in accordance to the constituents in essential oils. 

They have investigated more than 100 samples of 20 modifications 
of flowers using ethanol as extraction mediua. among them: 

10 modifications of Rosa rugosa; 
lilac white. blue; 
other kinds of rosa 

One recoimendation is the growing of Rosa-rugosa-aodification 
with more than 5 petals. This takes approximately 2 years. 

Activities for increasing the yield of essential oils 

Approxi11ately only 50 percent of essential oil con~ent in the 
plant is extracted all over the world in production of essential oils 
by sol vent extraction. P. E. 0. R. C. wants to introduce an absolute 
extraction and to remove the undesired components from the extract. 
The wax should be separated in this teclmology without filtration at 
low temperature. The NPD told that this method reduces the process 
time from 9 to 6 hours. 

Reducing of Eugenol contents in essential oil from Rosa rugosa. 

According to the reco11111endations in secor.d report of the 
consultant (January 1991), P.E.O.R.C. has applied a chemical method for 
reducing the Eugenol content. 

Application of multi stage extraction 

The multi stage extraction has been used first time this year in 
P.E.O.R.C. to reduce the needed quantity of solvent for extractive 
production of essential oils. 

The extraction quantity in relation to flowers is stated in the 
literature as 1:10 and the capacity of solvent is stated as 11%. 
P.E.O.R.C. wants to increase the solvent's capacity to 60%. 

In the future the R & D work of P.E.O.R.C. shall include the 
production of essential oils as well as extracts from more kinds of 
plants than in the past. This related especially to Angelika (main 
component cwurin) and hop. The harvest of hop amount to 1000 tons per 
year. 
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III. QPMQllATIORS 

Bench-scale equipment and laborator1 devices 

Contractor as well as DPRK counterparts are expected to fulfil the 
agreements contained in the •Minutes of the meeting about the project .... •, 
Pyongyang, June 1991 (see annex 3). 

The i.-ediate beginning and finishing of construction works of the 
equipment hall and the machine room by October 1991 by the DPRK counterpart 
has special importance for the further project progress. 
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Annex 1 

The MDA&tBnt persomel of the partners • 
Kr. Choi Dung Gwang Director of the P.E.O.R.C, NPD 1 From DPRK - side: 

Kr. Li Kyong Ho Head of laboratory in P.E.0.R.C. 

Kr. Kun Interpreter 

From UNIDO - side: 

Kr. Thomann, R. Chemist-Analyst, consultant 

Kr. Langner, S . Chemical process engineer, consultant, CTA 

~ 

~ , 

• 



--~ ..... -~- . ---r- --~ ... 

\ - 8 

Annex 2 

• Time Scbedule of the activity 

1 
~991-06-06 to 1991-06-08 Flight to Leipzig-Frankfurt-Beijing-Pyongyang 

1991-06-11 to 1991-06-17 Working in Pyongyang 

- 1991-06-18 Flight Pyongyang-Moscow-Vienna 

1991-06-19 Debriefing with UNIDO in Vienna 

1991-06-20 Flight Vienna-Frankfurt-Dresden 
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Annex 3 

llimates of the meeting about the project 
ppJDU/88/001 - Essential Oils DPBK frcm 91-06-08 to 91-06-17 

Participants 

Hr. Choi National Project Director (NPD), Director of P.E.O.R.C. 
Hr. Li Head of laboratory of P.E.O.R.C. 
Hr. Mun Interpreter 
Hr. Thomann Consultant, UNIDO 
Hr. Langner Chief Technical Adviser (CTA) 

Place of Meetin& 

Pyongyang, DPRK 

Docugents which were bancied over by tbe CIA to NfD 

- ---· 

Installation plan machine room and equipment ball, drawing No: 
51/02493a (o) from 91-03-11, 2 copies 

Distillation column 2Kl, drawing No. 51/02490 (2) from 91-03-20, 
2 copies 

Technical information about separators for removing of unsolvable 
solvents from water, German, 8 pages, 1 copy 

Resu!ts anci measures 

4.1 8ench Scale egyipgent 

4.1.1. Docwpeptation 

Civil Construction Specification from 22nd November 1990 
2 copies of documentation were sent by the subcontractor 

JAB Leipzig in December 1990 by air mail to Pyongyang and arrived 
there in June 1991. It was detailed discussed between the NPD 
and CTA. On this base P.E.O.R.C. will i11111tediately continue the 
projecting works for civil construction. The CTA replaced in 
this documentation the invalid drawings No. 51/02640 (o) - civil 
design data, No. 51/02493 (o) - installation plan, by the valid 
drawings No. 51/02640 a (o) and No. 51/02493 a (o). 

Detailed Design Project 
2 copies of documentation were sent by the subcontractor 

JAB Leipzig in March 1991 together with the laboratory equipment 
by airmail to Pyongyang and arrived there in June 1991. Some 
details of the documentations were discussed. On the base of 
this documentation P.E.O.R.C. will determine the necessary 
materials for its work volW18 in plant erection and provide this 
materials. 
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4.1.2 Hanufacturin& 

The CTA reported about his visit to the workshop of the 
manufacturer in the town Grima/Germany on 3rd June 1991. About 
30% of single equipment is ready. The works for assembling of 
the two compact process units in the steel frameworks will begin 
in the second week of June. The expected delivery time is end of 
August/beginning of September. Deli very time ace. contract: 1991-
09-30. 

4.1.3 Delivery. transport 

The CTA informed about the prices for delivery of 
additional fittings (e.g. 18 pcs. cocks) to adsorption plant and 
additional 1 pc. apparatus/demister (look telex 92 dated 91-03-29 
from contractor acd to UNDP Pyongyang). These prices are 
following: 

6 pcs. ball cocks DN40 for vacuum 
one pc. 265. - DM 

12 pcs ball cocks DN25 for warm water 
condensate 
one pc. 130.0 - DK 

1 pc. apparatus lVl/demister 
price 

packing 
Total 

1590. · DK 

1560. - DK 

3500. - DH 
160.- DH 

6810. - DK 

The DPRK counterpart sgreed the proposal of contractor acd 
in a.m. telex. It means, that the a.m. addition.'11 equipment will 
be shipped with the equipment of the pilot plant. The addit.ional 
cost for this material is not within the contract. These will be 
compensated by transportation of all equipment (incl. insurance) 
from port Nampo to the site in Pyongyang by the DPRK counterpart . 

There is not available direct shipment from Germany to port 
NampofDPRK. The best ship connection is via Hongkong. Two DPRK
ships- the Rung Ra and Kum Su San - go regularly between Hongkong 
and Nampo. The NPD recommends to authorize for trans shipment in 
Hongkong a company which deals regularly with transshipment to 
the DPRK port Nampo. 

In opinion of UNDP such company is following: 

Kuehne 6 Nagel (Hongkong) LTD 2301-6 Wing-on Centre 
111 Connaught Roa~ C 
Hongkong 

The NPD and CTA agreed that when the equipment arrives 
Hongkong the supplier has to send a telex to P.E.O.R.C. 

P.E.O.R.C. will inform the suppli.er when the next DPRI< ship 
will start from Hongkong. 
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4.L4 Supervision of erection and start-yp 

The CTA has got the last project budget revision dated 12 
April 1991 in which one aan-aonth (10,500 US Dollar) is pla~ned 
under position 11-50 short term consultants for the supervisor of 
erection. The CTA stated that one man-aonth could be not enough 
under practical conditions (unexpected problems vith some 
material and so on) for the work of supervisor. Further he 
stated that the boxes with the equipment after arriving on the 
site place in Pyongyang should be opened only in presence of the 
supervisor for erection. It is necessary to call the consultant 
for start-up operations, Kr. Langner, to Pyongyang one week 
before the supervisor for erection vill leave Pyongyang. In this 
veek all auxiliary systems (steam, cold, vacUUlll generation) will 
be tes~ed without product. 

Laboratory and analytical equipment, Annex III of project 
dOCUJlent. Ecluipgent list Cate&O[}' 1 

4.2.l Position 1 to.,j 

All boxes with this equipment arrived by air mail on 12th 
June 1991 Pyongyang. This are: 

The boxes No. 115 to 515 with two balances, TLC, 
polarimeter, retractometer, rotary evaporator 
The box No. 111 wi~h parts for TLC from Fa. Labortechnik 
The boxes 716, 717 with GC Varian 3400 

The boxes were opened in presence of the consultants. The 
delivery is complete. In box No. 511 with TLC were broken two 
pieces of glass develop chamber and one piece of pipette, about 
what was written down a protocol of transport damage (look annex 
1) . The consultant Dr. Thomann began together with ~1is DPRK -
colleagues to start up the equipment and then to train on this 
equipment. 

More details about this work - look report of Dr. Thomann 
about his mission. 

4.2.2. Position 7 to CGlf,ssware. Cons·•rgables 
Miscellaneous) 

An amount of 19,875 US Dollar to these needs is planned 
under position 41-00 Expendable Equipment in the a.m. last 
project budget revision. 

The NPD and <:TA prepared together a field purchase order 
for buying of these positions in an amount of 5,000 US Dollar for 
every position. Every position is specified in an annex to the 
field purchase order. The DPRK counterpart wants to buy thes~ 
goods in the P.R. of China. The CTA recommends to purchase under 
position 8, 1000 liters n-hexan in the quality perfumery grade. 
Estimated price: about 1100 US Dollar. Reasons: Look report of 
Mr. Langner from January 1991. 
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PYONGYANG 1991-06-12 

PROTOCOL 
OF TRANSPORT DAMAGE 

Reference: 

- Air w~ybill 107-01827011, Interflu~. fro• 18. aarch 1991, L & C spedition 

GllbH, Berlin.:.Schoenefeld. 

- Seller: l.GRO' Consalt Dresden GllbH Karcherallee 49, 8020 Dresden, Geruny. 

- Consi~ee: Resident Representative United Nations Developaent Prograaa 21 

Munsudong, Pyongyang, DPR of Korea. 

- Flight I Date: JS 216 I 20 MAR. 

- UNIDO-Purchase No: t5-0-0344M. 

- UNIDO_Project No: DP/DRK/88/001. 

- Pro.iect n-e; Essential Oils. 

Here with we declare that followin( parts of a.•. delivery in 
Case No.: 1/5, Thin Layer Chro•atograph(TLC) 
were daaa(ed: 

- Two pc. ~lass develop cha11ber with lids, look service instruction pace 10, 
·position No. 5: Entwickluncskamaer (lnert(asanschluss). 

- One pc. pipette, look service instruction pace 11, position No. 11: Aur
tracepipette 

.Mr. Karcher 
Resident Representative 
UN-Develop•ent Progra••e 
21 Munsudong Pyongyang 
OPR or Korea 

Mr. Choi 
Nation! Project Director 
Pyongyang Essedtial Oils Research Centre 
Bucksu-don~ De!donggang-district 
Pyongyang DPR or Korea 
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Backstopping Officer's Teclmical OD-ents 
based on the work of llr. J.angner. CTA 

i 'P JIJRlC/88/001/ll-Ol 

Annex 4 

Mr. Langner's report is very brief and does not give 11Uch details 

except the time schedule and minutes of meetings. The actual work carried out 

is included in the minutes as an annex. The comments on research being 

carried out are not clear. The Backstopping Officer recommends a technical 

evaluation so that the progress of activities could be assessed in order to 

take any timely corrective action. 
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