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���E 7 . �Varian Scientific Instruments�F G H I J K �

������������G�Elizabeth Almasi Product Manager� H � "}Í I J K L M N O P Q � R
$ S T U "0 V ~ � s � Ð N � � j k W X e Þ ¶0 Y " Z [ Varian,Inc.��

is committed to a process of continuous improvement , driving us to exceed  
customer expectations in everything we do. K L Ã � \ c "p q * + Ã � ] G ^ _
� C \ � ` " a 7 �Chemical AnalysisgEnviromentalgMaterial SciencesgFuels 
and EnergygFood and Agricultureg Biosciences g Pharmaceuticalsg Clinical 
Research and ForensicsL� � p q ã ×5 b ÷]ê Ù`� 4 "} c , d ¬�� <
�� K L $ O  ! ] e � f g "� h i j k ` d ¬� æ l � � � m y n o Ã Ò

Ó  ! ~ � N C \ k ? "×Ø & p �� B C D � g q � r } s t � u � 4 Ð #

$ % & �� ¸± v r s w x "£ ¤ ¥ ¦ ¤ § �j Ù1 � � � 2 y Ù�í `U z y �p q

* + x y { ]k ? | �

��������(Backed by our global team of product and applications experts,Varian, 
        Inc.is comprehensive range of robust analyzers,systems,And services 
        and ideally suited to meet your mounting analytical Challenges, 

delivering faster results without compromising quality Or data 
integrity.Our solutions offer the highest productivity and profitability for your 
lab,whether you are determining impurities feedstock,Monitoring  your production 
process,or identifying potentally harmful contaminants.)�
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�������Inductively Coupled Plasma–Optical Emission Spectrometers (ICP–OES) g  
������ Inductively Coupled Plasma–Mass Spectrometers(ICP–MS)g 
       Atomic absorption spectrophotometry (AA)�z } ~ � ® ¯ p g�
������ Gas Chromatography (GC)�° ±² � p g�
������ Gas Chromatography / Mass Spectrometers (GC–MS)�° ±² � 4 ¯ p g�
�������Micro–Gas ChromatographygUltra violet–Visible (UV–VIS)g 
       Fourier Transform–Infrare (FTIR)� � þ � � ; � ´ ® ¯ p g�
�������High Performance Liquid Chromatography (HPLC)�2 y Ù � ±² � p g�
�������Liquid Chromatography / Mass Spectrometers (LC / MS) � ±² � 4 ¯ p g�
������ Fluorescence� � ® � ® ® ¯ p `�
�������Nuclear Magnetic Resonance (NMR) 
 � � � p ¸C \ � � ��
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 Varian O P �
������� ICP-OES(Model 720-ES) ¨ � © yª « ¬­ ® ¯ p g�
������UV–Vis ³ ´ �¶· ® � ® ® ¯ p ÄModel-1E`Model-300Â�
������` GC(Model 3300/3400/3500/3800/3900/430) ° ±² � p ¸�
�

������� & � � � ]� � ��z } ~ ® ® ¯ � �A.A.�g�
�������¨ � © yª « ® ¯ � �I.C.P.-O.E.S.�Ð�¨ � © yª « 4 ¯ � (I.C.P–M.S)�

������ UOP391 Trace Metals in Petroleum Products or Organics by AA 
  UOP389 Trace Metals in Oils by I.C.P–O.E.S  

       (AA) z } ~ � ® ¯ p ã � � � AA" ; � � � 0 Varian AA " � 3; �"�
������ � ç ; , e 3�� � 0 �£ ¤ ¥ ¦ ¤ § @ @ � " � 344" � ç ; , e 2; � � 0 ��

������Varian ICP–OES " � ; �4µES" ! �� � ~ � � ¼ �� � � � ¼ ½ g � ¼ g � ¼ g��
������ � ¼ g~ � 
 A ¼ g¼ � Ð Scale`~ � Å 4 ¸3 ¹ ¼ g � `Å ö B � � Æ 6 7 ��
������Sodium (Na)�gPotassium (K)�gCopper (Cu) gIron (Fe)¡gCalcium�(Ca)� ¢ g�
����� Lead (Pb)£gZinc (Zn)¤gAluminum (Al)¥gBarium (Ba)¦gNickel(Ni)� § g�
������Manganese (Mg)¨gChromium (Cr)©gVanadium (V)ªgSilver (AgÂ«g�
������Manganese (Mn)¬¸3 ¹ � � ­ ® � 
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������? u ~ ­ ® ] Â E B � Æ ¾ � � z } � B z } Ã ~ � G B Ä Å X ­ # Æ � Ç u ¾�
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�����Inductively Coupled Plasma Optical Emission Spectrometers,I.C.P–O.E.S� 

��������¨ � © yª « ¬­ ® ¯ p ]z O vã z } Ç ­ ® 6 ]ÐÑ $ , + � 6 ] x ]�

������"GÒ2 Ó ª � ¨ � � � ]2 ± Ô ° ¶ , + �4444�Õ"� ã ö � B Æ C \ � � ­ ® �

������}ª « B Ö × ¬ � z } � < Ø } � < Ê ¬¸ Ù � " Î \ » ´ � � z } < Ø } ] Ê �
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����������Varian�Ò �223� ß u à @ á Ò Ó $ � � � E h � ]Ã ¯ Ö â ¨ � © yª « �
������¬­ ® ¯ p Vista-PRO e "Ò �444�� ã � ä å æ ó ç è ± ® �Pixels�] CCD�
������ � é r & q � ê Ï � æ + �ICP ]( ¢ $ "( + ë �  ¡ ] À ì í î 5 ï o ð í î �
������} �2; 4� ñ ¬ ò ¶� æ Ò� ] ± ó g® � ô õ q 5 ö ÷ ó ]® ª © y ­ ø (CCD)�
������ùú �442� g û ü � O ý Â" ß u þ æ Ò� A ' È g� � ' È ` � �� � ¸ � ` �

������], » ñ Ã ¯ Ö â  ICP Vista-MPX"� � � f  Vista-PRO � � � E � g# ê G ^ �
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������]¯ # � C Ø v³ ´ Î Ð¶· Î � Ã É Q 
 �$ "\ ñ ú+ � 6 Á � ` 
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������Ä � � �ExcelÂ" � � � é � � � � � Î Ò��445 ��� »0 � � / � "Vista-MPX�
������ � � � � ; �4� ; ��"Vista-PRO� � � � � ; �4� ; ��� ; �4� ; ����

�������� ; 44�Ã ' � �ICP-OES��
�������d ó -¯ e "�4��  ã 0 ¶0 · � � ��

������� ! " � è Ã ¯ Ö â � � " À Á # T $ % ×B & -"��

����� � è ~ ­ ® À Á � é ' ( "� y ) d ® ¯ * + ��

�������×k , - . & ' ( "� � \ ñ � � � 6 ` 
 6 ­ � ® ��

�������2 y � � ] Ö × ¨ � © y / 9 ­ Ó � � ' ( "¶ C \ � " ö � # T � � C 0 ¯ ��

������� X � ]� � � E ��
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������FACT�� � 1 2 ¯ # 4 y���
������FACT ��( Fast Automated Curve-fitting Technique ) 1 � à »� 5 ñ ]¯ # ��
����� * + 6 " � � �� ��å æ 2 ð � 7 8 " O É & � ` * + � ]¯ 9 0 · h � � : � �
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������ê < � � ê 2¸ ¿ ê ��

����� ���� x E ¶� æ }ö � B � � ­ ® ¾� ê 5 � 6 � � ] F È � p q � � G Ð" Î �

������z } ~ � ® ¯ p �� � AAS� 5 ¨ � © yª « ¬­ ® ¯ � � p �� � ICP-OES��
������±à "C H C �5 @ @ ± � ]� � ê Ù"� }� æ $ C � I Ð @ @ � J �¾Ú-"��

������º»� N ¨ � © yª « 4 ¯ � (ICP-MS)" È %z O vü æ ICP� � ¾2 ± ¶ , �
�������4444K"¶ ö � Ä µ & ­ ® Â K � Ø } L ¾ " È Ò 4 Ä4 6 ÂgMÄª MÂ÷ÄMass to  
      Charge RationNm/zNm: 4 6 Nz: � H ª MÂ� Ø K �¾ Ø } "{ Ï Ø } O P � � �
������¾ª Û 0 · � 6 � � " � Ø } Q R � Ã 0 V 4 ¯ p Ü & "GÒ2 ± K � Ø } ! ��

������� z } ¾ ¾ Ø } "â Í "ICP-MS O Ò 6 & � � Æ 6 ¿ T � y "@ S T� U � � ­ �
������ ® ¾Æ 6 V ¶6 & "6 & ó ) C �2 � W E Ä Ü & X � , �ng/ml�Â"2 � � ê �Ä±�
������O X � Y Z [ } 4�� \ <��� \ Â"ö � È 4 * + y � � "# ê G ^ Í Ä¶ , 3<2 ] ^ �

������_�Â"\ ñ Ð­ ® � � ÙZ¸ ¿ ê "Ä�� m O Flame AASgICP—OESgICP—MS��
������÷à �Â��
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q r s � � ppm  ppb<% ppt<ppm 

t u v w �
102<103 

ppm  
108<109 

ppb<% 
108<109 

ppt<ppm 
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����������Varian h # � ¬ , ]��� � "G� h �Varian 450— GC gas chromatographs�
������ i j e Á � �A True 6— Channel Solution for Impurities in Ethylene" k h  GC �� �

������� three GC channels"» � l ­ ¶\ ñ �� hydrogengoxygen/nitrogengCO/CO2g�

������light hydrocarbonsgoxygenates and sulfur ¸ w x �pq*+m ö � ¶ æ gas sampling�
������valve�ã loop-injected C \ K n �hydrocarbon�°é ö � "��z O } k ]�channels�
������¶��C \ gasesL�

������ o » h � p q — l � �]�Channels 7��

���rs t�Hydrogen channel�ö � l V �porous polymer column"ã u °(N2) v H °�

����������é"Æ hydrogen�0 V Varian Molsieve column"3 w back flushed to vent 
          "HydrogenG Thermal Conductivity Detector(TCD) Ü & ��

���rx t�Nitrogen/Oxygen channely ö � l V �porous polymer column"ã z °(He)�
����������@ v H °é"Æ nitrogen ` oxygen 0 V  Molsieve column"w back flushed�

���to vent"nitrogen ` oxygenG TCD Ü & ��

���r{ t�CO/CO2 channely ö � l V �porous polymer columns"ã z °(He) @ v H °�

����������é"Æ CO ` CO2 0 V �methanizer-Flame Ionization Detector (FID)� Ü & "�

������������� | w�back flushed to vent��
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cd�G�— 1 configuration ~ � � < d 

�������

�

������ o } h � p q —~� �]�Channels 7��

   r� t�Light hydrocarbon channel�y�ö � l V �Varian CP-WAX 52CB column�ã � �

�����������Ø hyrdocarbons ` oxygenated components"ã u °(N2) v H °é"Æ�

����������hyrdocarbons 0 V Varian Select Al2O3 MAPD column"3 w oxygenates�
����������back flushed via the split vent of the 1177 injector"Light hyrdocarbonG 

    Flame Ionization Detector (FID) Ü & L�

����r� t�Oxygenates channel�y�The middle channel �� alcohols ` acetone"�

������������ A CP-WAX 52 CB column�@ �ØÆ "OxygenatesG Flame Ionization��
������������ Detector (FID) Ü & � 

����r� t�Sulfur channel y�The rear channel �� sulfur"A Varian CP-Sil 5 CB column 
             @ �ØÆ "SulfurG Pulsed Flame Photometric Detector(PFPD)� Ü & � 
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cd�G�— 2 configuration ~ � � < d 

 

 

H I � � � N � � �� � � �

Component [c] ppm Component [c] ppm 
1–Propanol 9.92 Methane 292.0 

2–Propanol 10.00 Carbon monoxide 1.97 

Acetone 10.17 Carbon dioxide 4.90 

Methanol 10.02 Carbonyl Sulfide 2.37 

Ethane 202.00 Dimethyl Sulfide 2.08 

Acetylene 4.97 Hydrogen 10.00 

Propylene 99.50 Nitrogen 39.70 

Propane 100.40 Ethylene 99.92% 
����������������������������������

�����������������������������������
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������������C D � ] � � ê (repeatability)`± O X � Y Z (relative standard deviation)�
�������À°��} GC-1r7�9K t" � � ê � � r7�9K t" � � # ñ � � � � �

������raveraget` � \ Õ 2 � ± O Ò � � � "G9K ¶ � ' ( B � � ê U � Ü "± O X �

������� Y Z (RSD%)� � � ; � \ L � °` u °} GC-1 ] middle channel"± O X � Y Z �

������(RSD%)� 4 �� � \ "9K B � � ê U � Ü LCO ` CO2 } GC-1 ] rear channel"CO 
      (RSD%)� 4 � 4 3 \ "CO2(RSD%)� 4 �� 4 \ "9K B � � ê × # d  ��
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          20 ppm H2�¢cd£������¤��¥ ¦ u � 3 § �variation limits¢cd£���

 

       50 ppm N2 ¢cd£���������N2 ¥ ¦ u � 3 § �variation limits¢cd£�

 

    5 ppm CO2�CO�¢cd£��CO�CO2 ¥ ¦ u � 5% variation limits¢cd£ 
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���������Light hydrocarbons ��} GC-2 front channelr7�9K t"RSD%[ 0.3%L�

�����Oxygenates ��} GC-2 ] middle channel"RSD%� Ò 0.3%LSulfur components�
�����} GC-2 ] rear channel"» � ö � Æ H2SgCOS ` methyl mercaptane"º ´ » ��

�����ö � Æ COS ` dimethylsulfid��

�

��

�

�

�

�

�

�

��������������� Light Hyrdocarbons�¢cd£�

�

�

�

�

�

�

�

�

            �

�����������Oxygenates�¢cd£�

 
 

 

���Sulfur components¢cd£������¥ ¦ u � 5% variation limits¢cd£�
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¨ 7 . �Agilent Technologies Instruments�F G H I J K �

����G�Donghui YiNPh�D�Product Specialist � � 7 � ¬ 	 ] `Á � 5 & p '

�" Z [ Agilent, Inc. � � `, ��� � "U V O � v Our measure is your 
success. Agilent provides the worlds most complete, most reliable laboratory productivity 

solutions, optimized for your applications and workflows. Through a combination of 

industry-leading instruments, accessible scientific expertise, easy-to-use software and a full 

range of global support services, we are committed to delivering better results, faster than 

ever�� � � b 1 � Ò Ó $ h d m "h ¶ � ] � s � � � Z ] n o � � "Ú � � ]

� æ ) � `' �Û ) � � ó �yÈ Ó � û ]pq" ù ú Ô� � S "� Ò ¶ æ ]

�é`Ã � ] ]Ã � �� K L " � � � Z Ò 1 � � Ü ]�� "÷ ãä � ���

 

 
 
 
 
 
 
 
 
 
 

������cd�Agilent Donghui Yi, Ph. D. Product Specialist �N p © ª �

 
������� � 5 K L ��Life Sciences & Chemical Analysis Ä � �Ô� � ����Â`�

��Electroic Test & Measurement Äª } 6 & pqÂ¸ � Í � È É I L�

���� � �Ô��� GenomicÄ È â é�ÂgMetabolomicsÄ ñ � Á �ÂgProtemics�
��Ä � � 4é�ÂgDrug Discovery�Ä � � � � ÂgDrug Development�Ä � � d ¬ Âg�

��Disease Discovery Ä � � � � ÂgDrug Manufacturing QA/QC�Ä � � ( ¢ Âg��

��Traditional Chinese Medicine <TCM> ÄB � � Â¸L�

���������� Environmental�Ä � 	 ÂgFood & Flavors�Ä � � 5   AÂgForensics�
��Ä q S ÂgChemical and Biological Denfense Ä ¡ � � Ã ÂgHydrocarbonProcessing�
��Ä¿ À�y� ( ) ÂgSemiconductor�Ä ã � éÂgSpecialty ChemicalÄ ¿ æ �� � Â�

��¸L�

��ª } 6 & pq�� Aerospace & DefenseÄ ¢ £ 5 ¡ ¤ ÂgComponents & Specific  
   DevicesÄ ­ ø 5 ¿ � �� ÂgControl & Analog DesignÄ ¥ ¦ 5 1 2 �ÂgDigital &�

���Analog Design�Ä� ] 5 � ÷ *{ ÂgRF & Microwave�Ä× # ª 5 � À Âg�
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��

�Communications Ä � § Â�¸��

��¨�1 � Instruments Technical SupportÄpq� � �© Â7 FAQSÄ � · ª « ¬ Âg�

���Downloads & Utilities�Ä� ­ 5 � æ ' C ÂgInstallations & MaintenanceÄ � � 5 ® 
 Â�

����gParts Information�Ä ¯ ø ° ± ÂgFind Support Services�Ä ° ± ² e K L ÂgApplication�
���& Service NotesÄ� æ ` ® ³ ´ µ Â¸3 ¹ ' C L�

�¨�M 1 � Literature Library�Ä� � ¶ A A Â7�Data Sheets Ä ¶ A · ø ÂgTechnical��
����OverviewsÄ� � � ¸ ÂgSpecificationsÄF K ÂgChromatogram Library�Ä9 ¯ ¶ A A Â�

���gInstrument & Software Demos Äpq5 �é ¹ º ÂgMaterial Safety Data Sheets Ä� 
   A � Ã ¶ A · ø ÂgCertificates of Analysis�Ä�� U ò ÂgForums�ÄØ»Â¸3 ¹ ¶ A�

��� A ��

�

�% � � s � �� h Agilent Gas Chromatography C \ æ ¼ °± ² �p"Model 355 SCD 
( Sulfur Chemiluminescence Detector)��ö � ~ � ½ �� LModel 255 NCD ( Nitrogen  
Chemiluminescence Detector)��ö � ~ � u �� LModel 6850 (Fast Detail Hydrocarbon 
Analyzer)�� Ã ¿ °± ² �p` Model 6890 < Model 7890(Multiple��
dimensional PIONA analyzer)���ö � B� ¾ ¿ g À ¿ g � Á ¿ `b   ¿ ¸Æ6 L�

Â�ASTM D-5623�` ASTM D-5504 ½ �� ��Bþ y} Model 355 SCDL�

Â�ASTM D-1945gASTM D-1946 ` UOP539 Natural/Refinery Gas ��Bþ y} Model 
6850L�

Â�ASTM D-6839gASTM D-5443gASTM D-6293 ` UOP870 PIONA ��B� þ y} Model  
6890 < Model 7890L�

�

�����Agilent Technologies Inc�` AC Analytical Controls Inc.y� Ã Û � ¬ , ��� � "

AC Analytical Controls pioneered, developed and optimized the AC Reformulyzer 
application, which is globally used by the vast majority of all refineries AC Reformulyzer 
M3 x y ASTM D-6839 }� ¼ ½�� PIONA � � "The AC solution portfolio covers the 

entire spectrum of petroleum, petrochemical and natural gas streams. Beginning with the light 
end analysis of gas, naphtha and gasoline streams, AC solutions progress up to and include the 
analysis of heavy streams such as crude oil and 
residuals.� 

 �
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�����

% �_ ¼ Q n ' c ! � ã� ¼ ½@ 0 0 A"� �� � 7 Ä À g Å À Ð Æ � À � í "�

5 0 ABÁ � (ParaffinsgOlefinsgNaphthenes ` Aromatics Ð Oxygenates ¸)Æ6 Ð T ��

o Ç ± v "� � E �� Naphtha�B PONA Æ6 "ã È ( ASTM-1319 FIA � � � ' r s�

" É ñ É Z É � A< Ê Ë � M O Ð� ó � Ì ¬ � 	 BLAgilent Inc.` AC Inc.y� R & D�

d ¬ , ��� � ", » ñ  Reformulyzer Mark (M3)pq1 � » Í d m � ê 5 � 6 � �¿ �

À�y� K n gÆ � �� `¿ z } � x � 7 ¸d Ã 1 2 � � � ê Ù "x y ASTM D-6839�
` ASTM D-5443�F � "Ù } ; � � d � �Full Naphtha Analysis"pq È % Î Ï ã Ð ��

�ØÆ Ð � ; � � "ö � l ­ 0 Y e "U ó » ' � �ØÆ ` Ñ Ò (Traps)�Ø"ö � Á �

É � � + C \ ¿ À Ó Á " Í Ð � ] (multi-dimensional)��� � ¶ & 6 k » Ó Á (each 
group)…ParaffinsgOlefinsgNaphthenesgAromatics or Oxygenates ¸¿ z } � x � 7 ��

��

AC Reformulyzer M3 Configuration Ô Multi-Column GC method" 
� � 4 �Valves Õ�3�columns "Separates hydrocarbon groups��

Paraffin 's ,iso-paraffin 's ,naphthenes ,oxygenates , Aromatics and olefins���
�

��������75 Minutes Full Naphtha Analysis�9K ���

�

�

�

�

�

�

�
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�

�
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�

�

���� Reformulyzer  M3  flow  diagram�������� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ö�Valve types�Rotary valves &  Rotary valve actuators  

and solenoids &  Micro-solenoid valves�
3��Columns ��z O �Ø ~ Ó Á ê Ù < � � × ø �

Ø OV-275       �polar  preseparation column 
Ø Ether trap       �separation of ethers & adsorption of aromatics.  
Ø Olefin trap      �separation of olefins. 
Ø 5A trap     �separation of n-paraffins. 
Ø 13X        �separation of naphthenes & parraffin by c#. 
Ø BP column      �separation of aromatics,alcohols and ethers. 
Ø Pt catalyst      �hydrogenation of olefins. 
Ø Alcohol pre-column �separation of alcohols. 
Ø OV-275 Column 

 � pre-separation column & packed polar column.  
 �mounted in the auxiliary oven & 130°C,isothermal. 
 �separation between benzene and dodecane��
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Ø Ether Trap Column: 

    � adsorbs,focuses,transfers aromatics & hydrocarbon/ether separation. 
 � adsorption temperature 70Ù & separation temperature 90<120Ù. 
 � desorption temperature 280Ù & mounted in the AC compartment. 
 � controlled by heater 3 of the ACI & conditioned for 5 minutes at 280Ù Max.  
Ø Olefin Trap Column.  

 � separates olefins from saturates. 
 � separation temperature: 90<165Ù & desorption temperature: 250Ù. 

    � incomplete adsorption olefins (break-through). 
 Ø 5A Trap Column  
 � separates n-paraffins from i-Paraffins & naphthenes 
� separation temperature approx.110<160Ù & desorption temperature 450Ù. 
� mounted in the AC compartment & controlled by heater 5 of the ACI. 

 � adsorption of heavier naphthenes and i-paraffins. 
 � conditioned for 25 minutes at 450Ù Max. 
 Ø 13X Column 
 � separates paraffins from naphthenes,by carbon number. 
 � temperature programmed 90Ù<430Ù. 
 � controlled by heater 1 of the ACI - Automatic cooling valve 7. 
 � conditioning temp 450Ù for 1 hour (max temp 490Ù). 
 Ø BP Column 
 � non polar capillary column & separation by boiling point. 
 � mounted inside the oven & ramped temperature 60<170Ù. 
 � separation between benzene and toluene. 
 Ø P t Catalyst  Column 
 � hydrogenation of olefins & temperature 180Ù (220Ù). 
 � incomplete hydrogenation - presence of peaks between Paraffin  

and next Naphthene in 13x fraction. 
 � reactivate: 350Ù for 30 min. 
 Ø Alcohol pre-column 
 � alcohol retaining column. 
 � separation temperature 140<160Ù.  
 � desorption temperature 280Ù. 
 � conditioned for 5 minutes at 280Ù Max. 

Reformulyzer®  M3  Features & Benefits « ¬ ­ �® ¯ ° � 
 Ú System Maintenance— easy parts replacement thru the use of dedicated connectors� 
Ú�Self Explanatory Operation—  To train users analysis simulation show the analysis 

  sequence step-by-step.�
�Ú�Integrated Diagnostic Tool— a set of quality control (QC) samples marked results�

� outside specification limits or statistical data. 
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 Ú AC User Group— AC organizes periodically interactive meetings that user  
  to share and exchange technical knowledge. 

 Ú Range of Report Options— hydrocarbon type concentrations by Carbon Number 
  in weight% and liquid volumn%gdensitygaverage molecular WeightgRON/MON  
  calculation for the PIONA mode. 

± d��Reformulyzer Report��
Reformulyzer                       ly101(10/10)                        CPC 

Data Filename �C:\HPCHEM\1\DATA\981012\101F0101.D   
Operator � Vial � 
Acquired On �10/12/2009 8:07:43 AM Injection �1 
Processed On �10/12/2009 10:47:24 AM Seq Line �1 
Sample Name �ly101(10/10) Inj Volume �0.03µl 
Instrument 
Method 

�PIANO-M   

Analysis Method �C:\HPCHEM\1\METHODS\ PIANO-M   
Sequence �C:\HPCHEM\1\SEQUENCE\ 981010.S   
Sample Type �PIANO   
Sample Info �   

   Sample Density 
   Average Molecular weight 
   Normalized weight percent results 

C-nr Naph. i-Par. n-Par. CyclOL Olef. Arom. Total 
3   0.01    0.01 
4  0.12 1.83    1.95 
5 0.87 7.56 10.63  0.00  19.06 
6 6.03 10.86 11.57  0.02 1.67 30.16 
7 5.39 6.73 5.23  0.03 1.92 19.29 
8 3.30 3.22 2.69 0.01 0.02 2.38 11.61 
9 2.50 2.78 1.95   1.64 8.87 

10 1.09 2.02 0.86 0.01 0.01 0.72 4.71 
11 0.43 0.29 1.32  0.03  2.06 

Total 19.61 33.57 36.09 0.02 0.10 8.33 97.72 

  High boiling aromatics       0.90 
  High boiling saturates        0.99 
  Polynaphthene              0.39 
  Total hydrocarbons        100.00 

Normalized volume percent results 
C-nr Naph. i-Par. n-Par. CyclOL Olef. Arom. Total 

3   0.02    0.02 
4  0.15 2.21    2.36 
5 0.81 8.63 11.87  0.00  21.31 
6 5.53 11.55 12.27  0.02 1.33 30.70 
7 4.93 6.86 5.34  0.03 1.55 18.71 
8 2.98 3.17 2.67 0.00 0.02 1.92 10.77 
9 2.22 2.67 1.90   1.32 8.11 

10 0.94 1.89 0.83 0.01 0.01 0.58 4.26 
11 0.36 0.26 1.25  0.02  1.89 

Total 17.78 35.18 38.36 0.01 0.10 6.69 98.12 

High boiling aromatics       0.75 
High boiling saturates        0.82 
Polynaphthene              0.31 
Total hydrocarbons        100.00�
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²7 . Turner Designs Hydrocarbon Instruments F G H I J K  

G Roger McEvoy Sales and Applications Engineer / Shawana Lilland  
Marketing Assistant × µ Û Ü $ + Turner Designs Hydrocarbon Instruments, Inc. 

(TDHI) is the worldwide leader in the application of field portable, laboratory and 
on-line continuous process monitors for measuring hydrocarbons in water. We are in 
the exclusive business of making laboratory, field portable and on-line instruments 
based in UV fluorescence technology" � Z 3 h ! � pq*+� � v��ÅBÆ

¼ 6 "� � 0 � s " ` � ´ # $ % & " "ã�UV— Fluorescence�z O Ü & ÅB¿

À�y� (hydrocarbons) Â E "��G ^ f low ppb7 � 4 4 4 �ppm"TDHI ( ¢ p

q D Ý � æ Ò oil industry ¶ # T % & Û 2 Å}' È Ê Å (industrial waste water) 
gÞ � ß à Å(steam condensate)gá Ã ; q â ß ã Å ä å (cooling water for leaking 
heat exchangers)`è c õ Åö r s"UV— Fluorescence � � C æ Å4 ç (dirty)`
è E (turbid) ÷ é "TDHI�pqx � EPA 1664 � 6 � Ð3 ¹ ê ë � � ì ± v # »

� ê "�We have US Coast Guard approvals and IMO107(49)  certfications for our 
instruments��

TDHI pq� " �  Model TD-1000C / TD-4100 ' � (Measure oil in water�
continuous on-line monitor measures ppb or ppm oil in water)` TD-3100 �
Laboratory Fluorometer < TD-500D� ´ 1 n " í ñ + è c î ï õ ö - "Ù } G

ð ñ ³ �s�¶Ù Æ¼ r ñ s Å" � pq ¤ ò ` ¤ Åg � 6 [ » ó `� ª ô � �

���

ã FluorescenceÄ�®Âz O �� # $ % & ÅB¼ � TD-4100/ õ $ " TD-3100�
( ) ÅÆ� ö ¼ ]b   ¿ � } `Å ÷ ê � ó � É ¬ è ¶ãÊ ¬ e ¬ u �®"Í » �

ó ) 7�9"Ê ¬ ® Ö × ã À Á λEX ø ­ ö � "Ý ñ ö � Bb   ¿ � } ~� Ê ¬ �

®� ù ú f È ¾(E0, ground state)7Ê¾ E2 "Ê¾� } Í û ü Y » ß ~� Ù 6 â �

a  variety of mechanisms (relaxation)�0 V + » à �Ù ý L ¾ E1"� } Ù 6 í e ; �

þ + � � Ù ý È ¾ E0" ö ¬ ® } �® À Á λEM."� ¬ u ]�®(E1 – E0) Ù 6 ��

Ò � ù ú ~� Ù 6 (E2 – E0)"GÒ ®Ù 6 ` À Á � Ù ÷ "¬ ­ �® À Á λEM Ì v�

  Á Ò Ê ¬ ® � À Á λEX."�®¬ ­ i E IF� " ÷ �®� } Â E ]ö � ��

�®pqv» ] X �¨ � � W ��� � "Ù % & Ðr s + ( ) ÅÆÍ Ð � ¼ �

4 Â E 7 � �mg/L��

�

�

�

�

�

�
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�

����������������Ä��9�mTHE Fluorescence Process��Â�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�

% � � · ê ö � �� Ê ÅÐ ¿ � 3 ¹ Å4Æ¼ 6 "r spq*+v HORIBA " � �

OCMA-310" ¶ æ � õ ÷ � � 8µ�� 5  (polychlorotrifluroethylene)"» � » � � [ » è­ �

"� � E ¶ æ HORIBA " �  OCMA-220" � õ ÷ � � � � �¿ (CCL4)"è } Æ ¦ � �

	 æ " ) 
 � u Ï � "� C ¶ æ � ÷ � �Turner Designs Hydrocarbon Instruments��d�

c , 
 � � � ��ÅB¼ � "New No-Solvent Oil-in-Water Analysis Method (New  
TD-500D) C k ¶ æ ÷ � � õ (NO— SOLVENT)"ãä È ( �sk � � ¿ ÷ � � õ "ã�

NDIR ��d e "Ê � ÷ � M O < � � � u Ð � � � � ¸C Ü â ® "(The advantages are  

significant in that we have eliminated the health and safety hazards of transporting, handling 
and disposing of solvents commonly used in the field for oil-in-water analysis.)" Ý h pq 
�� ¶ æ » 	 D Ó N é ê � õ ñ ÷ � "� G Ü n � E ` � � ê ��

�

NO-Solvent Oil-in-Water H I l ³ �

�(Solubilizing  Dispersed  Oil—  Using Surfactants ) 
Surfactant�vG surface active agent��Á � "� } } 1 S L ¾v � X ê L�

� Åê � v Hydrophilic end�
� ¼ ê � v Lypophilic  end�

�

�
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�

������@ � � � (detergent)�N é ê � surfactant � ì + ( ) Å4Æ�� ö ¼ � (dispersed�
��oil droplets)"Lypophilic end�ô ~ � ¼ � "Hyrdophilic end ô × 8 � ^ ]Å� } " m ]�

�� Ù � ó ) � T ¼ `Å¾ ³ Ó N � Z " ½ G ´ ìÙ � Ä á g �  ` ! Ç ¸Â" " & ¼ � � �

� � ] # } "7 � Í ñ �N é ê � 2 Ò $ Ó % éÂ E (critical micelle coccentrationÔ 
CMC)" Í ñ ¼ 4�y0 V Lypophilic 
 & (cores)� % é" % évX 3 � � ]�Ï é 5 �

' " ] Ö ( � 4 � 4 4 �<4 �� �µm" � ; ÅBC \ ¼ � g y� � �» � ö � ) � � ]�

micellar Dispersion (micromulsion)� � ��“solubilization”� 

 
 

 
 
 
 
 
 
 
 
 
 

  cd� Solubilization of dispersed oil    

 
 
 
 
 
                                          ��TD–500D NO–SOLVENT OIL-IN-WATER ANALYZER��

TD-500D"a dual-range ,hand-held fluorometer  
for the analysis of grab-samples. F K 7�� 

          (a) Range : 0 to 10000ppm. 
          (b) UV fluorescence technology. 
          (c) NO Solvent evaporation. 
          (d) Accurate and highly repeatable. 
          (e) Oil and grease analysis in less than 4 minutes. 
          (f) Portable ,hand held ,weighs about <400g. 
          (h) Power by 4 AAA batteries.�
 
 

Oil

Oil

Oil

Dispersed Oil + Surfactant Microemulsion

Energy

CMC

Oil

Oil

Oil

Dispersed Oil + Surfactant Microemulsion

Energy

CMC
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� ¡ VARIAN ` AGILENT � � * � pq( ¢ �"�� � Ã � }C \ � ` pq*�

+ ¡ � � E + � � "C Øv}� ¼ � È r sg � � % & g�A q � g � � ��` � ��

Ô� � � ¸�s��� � C & ? , ? �"7 High Speed RGAµ� ¼ °é 5 LPG Á � ��

�� ��� � "¶� æ fast GC � � , ð ��ñ ³ "G z $ � 4 4 � , ð � � 4 � `�

ã Ð Æ Ð Á y/ ù �Øy � � æ }� ¼ ½ IPONA Á � � � ��� � L| 3 � 6 ­ ® �

��� � � C �± @ 2 � W E " & p Â E G ^ 7 ppb ¸ _ - 7 � �L á � Ï � �  ¡p�

�q( ¢ �"� � U O n . Z [ g� ¬ *{ É I `Á �& p ' � . / "� s � Ä ³ F 0 "�

�°éÆ # � � " 1 °�� M O "ª � ª 2 1 � " � Ã Æ ¦ 3 4 "��p � Æ O "M ��

�$ 1 Ã � ~ Ï � � $ Í × æ 56"pq*+d � e U ó � 	 ± E g 7 E g � 2 g 8 ­ �

�ê ø *`Í ° 2 Z ¸C \ Ù $ & p "� U � � Ã Ò Ó � s � ¶ã h � 9 � 9 æ " þ y�

� î ï � 	 � � × ø "� � pq*+� u ��� � � 4 � � `¶ � E LTurner pq( ¢ �

��"! � : O ��ÅBÆ¼ 6 "1 � C k ÷ � � õ ��� � � � "` Turner � � � Ø�

�� v � pq] 6 " ; ) gsurfactant p � ¿ ê g7 ï � � X � ¼ Â E g��ó ) � ï ì�

á g� � n � E ` TD-3100 Laboratory Fluorometer ` TD-500 Z . ¸ ª « " ; < v�

�TD-500 pq"ã Ä � ` X � ÷ � 6 " d e "¶ � �  ] - "C k 6 " L��ö � ñ "�

�ì V Ó N é ê � g y"ì á e ß ã 7� ± " K � % é} � � L ¾" { ¶ã� � Ð� �

� � ñ Ð� * e ��"� � C ô � Z . L X � ¼ � ' ( þ @ ��¼ 4L��� � � $ ê �

�} 4 � � � \ ã 0 LTD-3100 k æ Hexane � õ H �TD-500� = C k � ��
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