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前言及目的

本次參加2005年國際化學會議，此化學會議為五年舉辦一次，由美國化學會American Chemical Society (ACS)主辦，參加之會員國計美國化學會American Chemical Society (ACS), 加拿大化學會 Canadian Society for Chemistry (CSC),日本化學會 Chemical Society of Japan (CSJ), 紐西蘭化學會the New Zealand Institute of Chemistry (NZIC),澳洲化學會Royal Australian Chemical Institute (RACI), 及韓國化學會 Korean Chemical Society (KCS)等多國參加。故本組即由王組長益真、蘇研究員裕昌及何助理研究員振隆於四月份先予以論文投稿至美國化學會審查，論文題目分別為：王組長益真- Application of a Pulsed Electro-Coagulation System on Industrial Paper Mill Wastewater、蘇研究員裕昌- Bioactivity of Essential Oils from Leaves of Four Eucalyptus species、何助理研究員振隆- Composition Analysis and Identification of Essential Oils from the 5 Most Valuable Conifers in Taiwan，經審查多月，於七月份通知，論文獲通過並受邀宣讀。Pacifichem為環太平洋區化學學會之盛會，每五年舉辦一次，今年首度移師至檀香山舉辦，此會議對我國學術地位增進極為重要。故雖報名費頗貴(美金535元)，報名突破萬人，有多國國家參加。

本次論文發表會為一全世界性的，此次共計一萬多篇發表，且此會對於造紙化學、植物抽出成分化學、精油化學及香氣化學等等，均有設置專項報告。既有機會參加會議自當把握機會對最新的化學分析技術進展充分了解，俾返國後可傳布相關訊息。同時論文的發表亦可將國內資源開發利用的成果向世界宣示，並建立聯繫，促進合作交流。
過  程

12月15日：啟程至檀香山。

12月16日：至檀香山，並前往國際化學會議會場報到，並參加開幕式，且至有關造紙化學之會場聆聽論文發表，以吸收更多及更先進之專業知識，且於晚上至海報發表會場並與與會人士討論相關造紙問題，至晚間10:30分返回旅館。
12月17日：自早上7:30起至11:30進行有關生態材料之相關論文發表共計12篇，且對於生態材料相關研究，有更深入之了解及認識。下午為參加植物抽出成分中之抗氧化活性之論文發表共計8篇，於會中了解現今植物抽出成分對於抗氧化活性之研究趨勢等。晚上，則與美國北卡大學張厚民教授商談有關試驗合作之問題。
12月18日：本日自早上8:00-下午5:00皆為參加植物抽出成分化學及精油化學等相關論文發表，共計14篇，內容大多為對其屬國之原生植物之抽出成分及精油之分析，且為評估其生物活性，與現在本組所施作之趨勢相同。當晚，為參加歡送北卡大學張厚民教授榮退，於會場內舉辦榮退晚宴，參加人員來自多個國家，故於會中，與各國來賓交換心得。於晚上7:30—10:00為何助理研究員振隆發表Composition Analysis and Identification of Essential Oils from the 5 Most Valuable Conifers in Taiwan之海報，於會場中，有許多研究人員皆對台灣針葉樹五木非常感興趣，提出很多問題，且對於其精油成分及生物活性如此佳，留下很深刻之印象，故此對於國民外交有很大之助益。當晚至23:00才結束返回旅館。
12月19日：當日早上為參加香氣化學之論文發表，共計八篇，大多為著重在本物及水果精油及香氣分析，藉由各種萃取法及Headspace-GC予以分析及討論。下午及晚上為參加造紙化學之論文發表，於晚上7:00-8:00為王組長益真發表Application of a Pulsed Electro-Coagulation System on Industrial Paper Mill Wastewater之論文，於會中，許多學者，均對此電化學應用於造紙技術上，頗感興趣，且留下很深刻之印象。
12月20日：早上參加造紙化學及精油化學之論文發表，於會中10:00-11:00為蘇研究員裕昌發表Bioactivity of Essential Oils from Leaves of Four Eucalyptus species之論文，於會中，許多學者，均熱烈討論。於中午，大會結束。
12月21-22日：此二日，為經由張厚民教授引薦，參訪夏威夷大學，並參觀其研究室，且與當地教授討論相關試驗。

12月23日：返回台北。

心  得

一、地理位置與會場：本次會議所在地為夏威夷希爾頓飯店，且分為多個會場，參加人數至少有萬人以上，故參加此會議對於瞭解科學研究之趨勢有非常大之助益。
二、研討會內容：海報展，於報到廳兩側，共計約200篇報告。壁報多為各國研究生與學術研究單位的成果，觀念新穎，探討深入，頗有可觀，也顯示了各國對於紙業研究及木材化學之投入。宣讀之論文共計萬篇，於農業化學方面計有50篇，其內容主要偏向學術方面。且對於紙業及木材化學有更深入的了解。為了有更新之分析技術，許多論文投入新式試驗研究設備或模擬分析技術以期對複雜的變數可增加掌握能力。
建  議

1. 國內產官學對於支持研究人員出席國際會議的經費預算偏低，研究人員獲全額補助出國參加國際會議發表論文的機會常受限制，減低我國於國際學術場合的能見度，且不利學術交流與合作。

2. 產業科技發展迅速，國內傳統產業對研發與資訊重視程度偏低，在此知識經濟的時代，如無法以尖端技術開發高附加值產品之市場利基，則競爭力相對會屈居弱勢。

3. 強化產官學參與人才培訓計畫，加速取得國外先進知識技術並積極投入研發，俾能掌握未來發展的優勢，維繫產業永續生存的能力。

Application of a Pulsed Electro-Coagulation System on Industrial Paper Mill Wastewater

Yuan-Shing Perng1, Eugene I-Chen Wang2,4, Shih-Tsung Yu1,,

An-Yi Chang1, and Chih-Yuan Shih3
Abstract

Pulsed electro-coagulation treatment is a novel treatment using the interactions of electrochemical and polarity in an electrical field to induce dipole formation in the particles of the wastewater stream thus enable self-aggregation and these are assisted by soluble activated metal ions (iron or aluminum) from cathode as coagulant/catalyst for flocs formation. The coagulation process allows reprecipitation of certain dissolved and colloidal substances and enhances removal efficiency of electrical conductivity, SS, COD and colored substances and shall be helpful toward the goal of white water closure. A waste cartonboard-based medium and liner mill process effluent was pumped to a 1 m3 mixing tank and then fed to a pilot-scale pulsed electro-coagulation treatment unit. Using conditions of current (0-18A), hydraulic retention time (10.0-20.3 min), and polymer flocculent dose (0-33 mg/L), the results suggest that removal of SS could reach 95% or better. Reduction in electrical conductivity and COD were positively correlated with retention time and applied current. Compared with a traditional DAF unit, the reduction in electrical conductivity could be raised from 22% to 54%; whereas COD reduced from 29% to 68%. The hypothetical mechanism includes 5 stages: establishment of electrical field; dipole induction in pollutant particles; aggregation of the particles; formation of micro-flocs; and formation of macro-flocs. 

Keywords: Pulsed electro-coagulation method, industrial paper mill wastewater, electrochemistry, electrical conductivity, SS, COD.
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Bioactivity of Essential Oils from Leaves of

Four Eucalyptus species
Yu-Chang Su, Eugene I-Chen Wang, Chen-Lung Ho, and Shang-tsen Chang

Abstract

Essential oils from the leaves of 4 eucalypts species, i.e., Eucalyptus urophylla, E. grandis, E. camaldulensis, and E. citriodora were extracted using traditional hydrodistillation. Compositions of the essential oils were analyzed and isolated. Their biological activities with respect to antioxidative and antibacterial activities were examined. The antioxidative tests were made by on ferric thiocyanate method, DPPH free radical scavenging capability, and reducing capability. All test results had good congruency and suggested that Eucalyptus urophylla had the best antioxidative properties. TLC plate separation of E. urophylla essential oil components indicated that γ-terpinene and thymol were the most effective free radical scavengers. The antibacterial tests were evaluated on paper disc diffusion and broth dilution methods on Gram negative bacteria of Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and a Gram positive Staphylococus aureus bacterium. Regardless of the bacteria types, E. camaldulensis had the strongest antibacterial activity followed by E. urophylla, E. citriodora; and E. grandis was the weakest. We deemed that a combination of several components is needed to effect antibacterial capability
Composition Analysis and Identification of Essential Oils from the 5 Most Valuable Conifers in Taiwan
Yu-Chang Su1, 2), Cheng-Lung Ho1), and Eugene I-Chen Wang1)
Abstract

     Leaf essential oils of the 5 most valuable conifers in Taiwan were collected by hydrodistillation and analyzed using GC and GC-MS instruments to identify the compositions. In the leaf oil of Chamaecyparis formosensis, we identified 59 compounds, with α-pinene, δ-2-carene, β-myrcene, γ-muurolene, β-pinene and α-caryophyllene etc., making up respectively 71.6%, 4.6%, 4.1%, 3.1%, 2.7% and 2.0% of the essential oil. Forty-four compounds were identified in the leaf essential oil of C. obtusa var. formosana with α-pinene (76.7%), β-myrcene (5.7%), β-pinene (3.2%), γ-muurolene (2.8%), δ-2-carene (2.1%), and β-phellandrene (2.1%) as the major components. In the leaf essential oil of Calocedrus formosana, we have identified 81 compounds, with α-pinene (70%), β-caryophyllene (4.7%), β-myrcene (4.3%), and limonene (2.0%) as the major components. For the leaf essential oil of Taiwania cryptomerioides, 56 compounds were found, with limonene (44.5%), α-pinene (14.4%), caryophyllene oxide (8.5%), δ-2-carene (3.9%), α-terpineol acetate (3.6%), β-myrcene (2.6%), δ-cadinene (2.6%) and 1-epi-cubenol (2.3%) etc. as the main components. In the leaf essential oil of Cunninghamia lanceolata var. konishii, there were 68 identified compounds with α-pinene (36.4%), α-thujene (11.4%), α-eudesmol (8.1%), elemol (5.8%), β-elemene (3.5%), γ-eudesmol (2.8%), γ-himachalene (2.7%), β-myrcene (2.4%), cis-β-guaiene (2.2%), and 4-terpineol (2.2%) etc. All 5 species of conifers had monoterpenic hydrocarbons as their main components. Except for Taiwania, which had main component of limonene; all other species had α-pinene as the predominant components. There were scarcely any diterpenes in the leaf essential oils.  

Key words: Leaf essential oils, Chamaecyparis formosensis, Chamaecyparis obtuse var. formosana, Calocedrus formosana, Taiwania cryptomerioides, Cunninghamia lanceolata var. konishii, α-pinene, limonene. 
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