
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


UNITED NATIONS 
INDUSTRIAL DEVELOPMENT ORGANIZATION 

Lectures on gas and liquiJ chromatography and 
their application in the measurement ~f :race 
organic constituents in complex mixtures in 
general. and the certification of Standards 
a~ference Materials in particular at the East 
China Centre f o Testing Technology 

Held at 

The Service Centre of Testing Technology in Shanghai 

14 - 29 September 1984 

ASSISTANCE TO THE SERVICE CENTRE OF 

TESTING TECHNOLOGY IN EAST CHINA 

DP/CPR/81/030* 

FINAL RF.PORT * 

Prepared by 

Dr. Willie Eugene May 
UNIDO Expert in High Efficiency 

Analytical Separations Techniques 
under the post 11-03 

* This document has been reproduced without formal editing. 

Dis tr. Limited 

UNIDO/IO 
February 1986 

ENGLISH 

The views and opinions expressed in this paper are those of the author 
and do not necessarily reflect the views of the Secretariat of UNIDO. 



I. 

- 2 -

Report to the United Nations 
Industrial Development Organization on Special Service 

Assignment at the Shanghai Institute for Testing Technology 

Willie Eugene May 
National Bureau of Standards, Gaithersburg, MD 20899 

United States of America 

Dttails of Assignment 

(a) Position Title: Expert in High Efficiency Analytical Separations Techniques 

(b) Duties: To consult and lecture on gas and liquid chromatography and their 
application in the measurement of trace organic constituents in complex mixtures 
in general, and the certification of Standard Reference Materiais in particular 
at the East China Center for Testing Technology, Shanghai, China. 

(c) Dates of Assignment: September 14-29, 1984. 

(d) Schedule of Events in Shanghai: 

Sept. 16 

Sept. 17 

Sept. 18 

Sept. 19 

Sepr. 20 

Sept. 21 

Sight-seeing in Shanghai (am) 
Discussion of le-=ture schedule (pm) 
Visited Botanical garden (pm) 

Toured Shanghai Institute of Testing Technology (am) 
Lecture: "NBS: It's History, Mission and Organizational 

Structural• (pm) 

Lectures: Overview of the NBS Organic Analytical Research Division (am) 
HPLC: Basic Principles and Instrumentation (pm) 

Lectures: GC: Basic Principles anc! Instrumentation (am) 
Qualitative iind Quantitative Chromatographic Analysis (pm) 

Lectures: Quantitati1•e Analysis of Complex Mixture using 
Selective Detection I (am) 
Visited Shanghai Jade Carving and Carpet Factories (pm) 

Lectures: Quantitative Analysis of Complex Mixture using Selective 
Detection !I (am) 
Results from Several Interlaboratory Comparison Studies (pm) 
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Sept. 22 

Sept. 23 

Sept. 24 

Sept. 25 

Sept. 26 

Sept. 27 

Sept. 28 
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Lecturf:s: Multidimensional Chromatographic Analyses of Complex 
Mixtures (am) 
Visited Ja1~ Buddha Temple and Long Hua Temple (pm) 

Visited WU XI City 

Lectures: Preparation and Certification of Standard Reference 
Materials (am) 
Determination of Physico-chemical Properties by HPLC 

Lecture for the Shan~hai Metrological Engineering Society: 

Lecture: 

Free (am) 

"Determination of Trace Organic Constituents in Complex 
Mixtures by HPLC" (am) 
Visited Shanghai Zoo. Silk Factory. and attended Opera (pm) 

Selectivity Differences Among Liquid Chromatographic 
Phases (am) 
Visited Res"!arch Institutes: Shanghai Institute of Organic 
Chemistry and Shanghai Institute of Entomology (pm) 

Toured Huang Pu River; attended dinner party (pm) 

Settled accounts and departed Shanghai (am) 

Reoort on Assjgnment 

I was met at the airport on the evening Saturday, September IS, by Mr. Chiang Chih 
Clang and Mr. Wang Gen Rong of the Shanghai Institute of Testing Technology and by Mr. Du Jia 
Wei of the Sha'lghai Institute of Entomology. who served as interpreter for my lectures. I was 
taken to my hotel (Peace Hotel) where I was met by Mr. A. W. Sissingh. Senior Industrial 
Deveiopment Field Advisor of the United Nations Development Program who briefed mr on my 
upcoming assignment. 

On Sunday afternc-0n, September 16. I was met at my hotel by Mr. Chiang Chin Chang and 
Mrs. Huana Wei. Mrs. Huang serves as a language instructor at the Shanghai Institute of Testing 
Technology and was my interpreter f'>r non-technical discussions and during social outings. Mr. 
Chiang ar.d I discussed the order and technical content of the lectures that I was to deliver at 
the Institute. Mr. Chiang and Mrs. Huang escorted me on a visit to the Shanghai Botanica! 
Gardens later that af temoon. 

I was met at my hotel on Monday morning by Mr. Chiang, Mr. Wang and Mrs. Huang and 
uicen to the Institute. I was given a tour of the facilities and met a number of the staff. My 
l~ctu'"es began on Monday afternoon. A listing of the analytical equipment seen at the Institute 
is given in Attachment I. 



- 4 -

(a) Lectures Given in Shanghai 

I presented a total of thirteen lectures during my stay in Shanghai. One lecture was 
presented before the Shanghai Metro logical and Engineering Society. All other lectures were 
given at the St'lllghai Institute of Testing Technology. The lectures were given in English with 
sentence-by-sentence translation into Chinese by Mr. Du Jia Wei. Lectures were typically three 
hours in length including questions and disclb.iions. Titles for the lectures have been given 
previously in Id. The lectures were tape recor1ed and some photographs were taken of the slides 
and transparencies used. There were numerous questions and discussions both during and after 
the lectures. Reprints de:;cribing the material covered in the lectures were also distributed. 
A list of the people who attended the lecture series at th~ Shanghai Institute for Testing 
Technology is given in Attachment II. Approximately 135 people attended the lecture given 
before the Shanghai Metrological and Engineering Society. 

(b) Impressions of the Chromatographic Activities at the Shanghai Institute of 
Testing Technology 

Chromatographic research and/or measurement are not major :!Ctivities at the Institute 
at this time. However, Mr. Chiang Chih Chang is a very capable scientist with previous 
experience in both liquid and gas chromatography. There are also a core group of youug t1nd 
energetic assistant engineers who appear, with proper additional training and exposure, to be 
capable of establishing a more than respectable chromatographic research program and measurP.ment 
capability at the Institute. 

3. Summary and Recommendations 

My lectures included an overview of the history and current organizational structure 
of the National Bureau of Standards, and covered basic theory and principles involved in 
chromatographic processes as well as some advanced topics in this area, quantitative trace 
or~anic analysis, and discussions concerning the current state-of-the-art in this frontier area 
of malytical chemistry, preparation and certification of Standard ~eference Materials, and 
detenr.ination of physico-chemical properties using chromatographic methods. I felt that, with 
Mr. Du's assistance, I was able to communicate adequately and that my lectures were well 
rec..:ived. I was approached during each break period for comments and/or discussicns concerning 
material from the lectures. Mr. Chiang seemed pleased with my contributions. 

Approximately half of the people atten1ing my lectures at the Shanghai Institute of 
Testing Technology appeared ti> be between twenty and forty 1ears of age. They appeared to be 
bright, though lacking the exposure and the experience of their counterparts in the West. 

I feel that the UNIDO program is certainly worthwhile and of grea• benefit to the 
Chinese people. I feel that the program would be improved by additional communications between 
the host institution and the visiting ,;cientist(s) prior to arrival. Information concerning the 
backgr'lund: duties and responsibilities <:. the sciendsts scheduled to attend the lectures 
would allow the lecturer(~} to more adequately prepare themselves to render lectures at the 
appropriate levels. I f ef!l very strongly that teams of lecturers rat;1er thaL single individuals 
would provide a better means for information transfer. Preparing and delivering thfrteen 
separate three-hour lectures within a two-week ti1Tte period is an exhausting expe:-ience for a 
sin3le individual. A two-person team would coll,,ctively bring along more information and 
eTperience(s) and provide a more rested and alert •expert• for each lecture. 
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My stay in Shanghai was a very pleasant. interesting and enjoyable experience - one 
that ru never forget. My hosts were very gracious and provided me with as much assistance as 
was humanly possible. I feel that the UNIOO program is an ideal vehicle for the scientific and 
cultural exchange necessary to promote industrial and economic development in China. 

Attachments 
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Attachment I 

Listing of Analytical Equipment Seen at the 
Shanghai Institute of Testing Technology 

I list here the equipment I was shown along with approximate dates of installation. 

Varian AA-775 atomic absorption spectrometer (1979) 

Hitachi 180-80 atomic absorption spectrophotometer (1983) 

Jarrell-Ash Atomocomp Series 1100 inductively co;;pled p~ma spectrometer and computer 
system \1983). 

Varian 5000 liquid chromatograph with S detectors (including Varian 
Fluorichrom uv fluorescence detector), Varian CDS 401 computer,and Apply Ile computer 
(19153). 

Varian Vista 6000 gas chromatograph (1983) 

Finnigan MAT 251 mass spectrometer and Apple Ile computer (1982) 

ARL five-channel wavelength-dispersive electron-probe microanalyzer with 
IOOA resolution and PDP1104 computer (1980) 

JEOL JM6 transmission electron microscope (100 kV, 7A resolution) 

Zeiss Epiquant optical microscope and image analyzer 

Zeiss IMA- I 0 laser spectrometer 

AEI MS 702 spark source mass spectrometer (1972) 

Japanese x-ray diffraction unit (1966) 

Perkin-Elmer 599B infrared spectrophotometer and computer 

Cameca SMI 300 ion microprobe (1973) 

Perkin-Elmer Physical Electronics SSO Scanning Auger microprobe, x-ray 
photoelectron ,pectrometer, uv photcelectron spectrometer (UPS) rapid
insertion probe, a •• d computer data system (I 980). 
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Attachment II 

LIST OF PARTICIPANTS IN DR. MArS LECJURE 

~ ~ Title of Post Address 

Chiang Chih Chang Male Senior Engineer Shanghai Institute of 
Testing Technology 

Wang Gen Rong Male Assistant Engineer Shanghai Institute of 
Testing Technology 

Huang Wei Female Assistant Engin"!er Shanghai Institute of 
Testing Technology 

Bao Hui Xin Female Engineer Shanghai Ir.stitute of 
Testing Technology 

Jiang Wen Lian Female Engineer Shanghai Institute of 
Testing Technology 

Feng Feng Di Female Engineer Shanghai lnsticute of 
Testing Techonology 

Ji Bai Liang Male Engineer Shanghai Institute of 
Testing Technology 

Hua Yong Yi Female Engineer Shanghai Institute of 
Testing Technology 

Zhu Jin Feng Female Engineer Shanghai Institute of 
Testing Technology 

Shi Guo Hao Male Assistant Engine~r Shanghai Institute of 
Testing Technology 

Zu Yung Gang Male Assistant Engineer Shanghai Institute of 
Testing Technology 

Huang Hai Xing Male Shanghai Instiu.ce of 
Testi'1g Technology 

Li Jing Female Snanghai I .. stitute of 
Testing Technology 

Sun Hua Li Female Engineer Shanghai Institute of 
Testing Technology 

Bao Zhu Di Female Assistant Engineer Shanghai l'lstitute of 
Technology 
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Fan Jia Shu Male Assistant Engineer Shanghai Institute of 
Testing Technology 

Wu Ying Wan Femak Ettgineer Shanghai Institute of 
Testing Technol0gy 

Yang Shu Ping Male Assistant Engineer Shanghai Institute of 
Testing T<. ·hnology 

Zhcu Chen Nan Female Lecturer East China Institute of Textile 
Science and Technology 

Li Gui Zheng Female Lecturer East China Institute of 
Chemical Technology 

Li Yi Feng Female Engineer Shanghai Rubber Products 
Research Institute 

Shen Shen Ji Female Er.gineer Shangha.i Rubber Products 
Research Institute 

Li Guo Wei Male Teacher Assistant East China Institute of Textile 
Science and Technology 

Bo Shi Cai Male Engineer Shanghai Chemical Reagent 
Research Institute 

Mao Shun Yuan Male Engineer Shanghai Petrol Chem. Comple. 
Institute 

Jiang Xiao Seng Female Engineer Shanghai Synthetic Resin 
Institute 

Sun Li Male Assistant Engineer Analysis Determination Center 
of Zhe Jiang 

Lin Qing Qiang Male Engineer Fu Jian Institute of Testing 
Technology 

Wu Yong Hua Male Engineer Shanghai Dye Re<;earch lnstiti.te 

Liu Buo Ping Male Teacher Assistant Analysis Determination Centre 
of Jiang Xi Province 

Wang Peng Male Assistant Engineer The Centre of Physical and 
Chemical Testing of Province 
Jiang Su 

Huang Ping FenlJ Female Engineer Shanghai Pharm;.c;eutical 
lndustr!al Institute Analytical 
Division 
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Hua Yun Cai Female Engineer Shanghai Pesticide Research 
Institute 

Hu Qi Female Assistant Engineer Shanghai First Peopte•s 
Hospita: 

Zhang Jue Jun Male Engineer Shanghai Grain Food Research 

Qi Yun Tsi Male Research Assistant Shanghai Institute of 
Entomology 

Su Hong Female Assistant Engineer Shanghai Research Institute of 
Environmental Protection 

Cheng Yu Rong Male Assistant Engineer Shanghai Input and Export 
Commodity InspP.ction Bureau 

Zhu Sheng Shen Female Engineer Shanghai Input and Export 
Commodity 

Wu Xing Re Female Assistant Engineer Shanghai Input and Export 
Commodity 

Zhao Hong Male Assistant Engineer Shanghai Petrochemical Researc 
Institute 

Fan Ying Female Assistant Engineer Shanghai Textile Research 
Institute 

Gu Jing Jing Male Teacher Assistant Shanghai Second Medical Colleg 

Wang Shi Ping Fen1ale Assistant Engineer S!ianghai Coating Research 
Institute 

Shao Rong Kong Male Er.gineer Test Center of Medical Researc 
Shanghai Municipal Health 
Bureau 

Pan Guo Sheng Male Assistant Engineer Shanghai Surface Coating 
Research Institute 

Du Jia Wei Male Engineer Shanghai Institute of 
Entomology 




