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Pyrolysates of Polystyrene

1. Propylene 8. G2H5-Ci{Ph) = CH2
2. Propane 9. CAH9-CH2CH2-Ph
3. 1-Butene 10. C4HI-Ci{Ph) = CH2 DROC
4. Butene 11. C4H3-CH=C(Ph)CH3 B0°C
5. Pentane 12, Styrene dimer I
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6. Toluene 13. Styrene trimer 5°Cimin
7. Shyrene
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Sample: 100 mg pyrolyzed
Carrier: Heliem, 30 psi, 12 mimin
Column: HP-Ultra 1 {Cross-Linked Metivd Silicone),
50 m x0.20 mm x 0.33 pm {Fart No. 19091A-103)
Injection: oplit {30c1), inbet 260°C, Pyrolyzer 600°C
Oven: Temperature program listed above
Detector: FID 300°C
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Inlet Pressure psi kPa bar atm psi Outlet Pressure (abs) psi DOWNLOADEZGC Method Translator and Flow CalculatorFor Windows 10/8/7/Vista/XP NOTE: All discounts, coupons and promotions displayed on the web store are valid for web store orders only. Prices on the web store are exclusively for valued customers of GiIMiTEC™ . GiMiTEC™ does
not sell parts for stocking purposes. Your account information is used to login to the site. Please save your password in a safe place. Taxes are charged after your order is placed. When ordering certain items on our store in large quantities the cost of shipping these items will increase your total order.* Although GiMiTEC™ try our best to ensure that
our online web store is kept up-to-date with prices and shopping choices, prices are subject to change without notice. In addition, as situations warrant, substitutions are made for discontinued items.All parts are not guaranteed in stock and may delay your shipment. This is especially true in regards to items such as chemicals. GiIMiTEC™ reserve the
right to cancel your order at any time. GiMiTEC™ reserves the right, at its sole discretion, to modify, add or remove any terms or conditions of these above information, or any information contained in the website without notice or liability. Any changes to these above information shall be effectively immediately following the posting of such changes
on this website.Online PricingDespite our diligent efforts, a small number of items in our web site may be incorrectly priced. Rest assured that we will verify all prices as part of our shipping procedures and provide you with correct pricing in your order confirmations. We apologize in advance for any inconvenience you might experience. Thank
you.GiMiTEC™ reserves all rights to correct any errors in the online system prior to shipping and billing. If you suspect an error in pricing, please contact our Customer Service Department.Trademarks of Other Manufactures mentioned herein are the property of their (Other Manufactures). or their respective owners. GiIMiTEC™ is not affiliated with
or licensed by any of these companies. All product names, logos, and brands are property of their respective owners. All company, product and service names used in this website are for identification purposes only. Use of these names, logos, and brands does not imply endorsement. Other trademarks and trade names may be used in this document to
refer to either the entities claiming the marks and/or names or their products and are the property of their respective owners. We disclaims proprietary interest in the marks and names of others.GiIMiTEC™ and other GiMiTEC™ brand name. The trademarks mentioned herein are the property of the Gimium™ Ecosystem. The 1290 Infinity IT LC
System is an ultra-high performance liquid chromatography instrument (UHPLC) that has market-leading sample capacity and is designed for the lowest dispersion for the most challenging UHPLC experiments. Comparing UHPLC vs HPLC? This ultra HPLC system is designed to be both a HPLC and high-end UHPLC system in a single flow path,
giving you robust and excellent performance no matter what application you are running while seamlessly integrating into your existing laboratory environment.The 1290 System embodies the next generation of ultra HPLC, with the exceptional reliability and robustness you expect from Agilent, plus breakthrough UHPLC technologies, to achieve
unmatched separation and detection performance. Request Quote Related Products Promotions Crawford Scientific is now part of Training CalendarWe adapted our popular, instructor-led training courses to deliver in a safe environment for all. Browse our calendar to see what's coming up and book your team in for training. CHROMacademy Our
comprehensive bank of user-friendly learning content and interactive resources improve knowledge, efficiency, and productivity in the lab. Learn more about CHROMAcademy With our in-house expertise and independent status, we can offer you the products and services which are right for your instrumentation and applications — without
manufacturer bias. Basics of the chromatographic process, sample preparation, inlet systems, column and detector selection are important topics covered to give the participant a thorough grounding in the technique. Basics of the chromatographic process, sample preparation, inlet systems, column and detector selection are important topics covered
to give the participant a thorough grounding in the technique. Crawford Scientific offers a range of online chromatography courses throughout the year. View our online training calendar for further details and start dates. HPLC methods for purity evaluation of man-made single-stranded RNAs Synthetic RNA oligos exhibit purity decreasing as a
function of length, because the efficiency of the total synthesis is the numerical product of the individual step efficiencies, typically below 98%. Analytical methods for RNAs up to the 60 nucleotides (nt) have been reported, but they fall short for purity evaluation of 100nt long, used as single guide RNA (sgRNA) in CRISPR technology, and promoted as
pharmaceuticals. In an attempt to exploit a single HPLC method and obtain both identity as well as purity, ion-pair reversed-phase chromatography (IP-RP) at high temperature in the presence of an organic cosolvent is the current analytical strategy. Here we report that IP-RP is less suitable compared to the conventional ion-exchange (IEX) for
analysis of 100nt RNAs. We demonstrate the relative stability of RNA in the denaturing/basic IEX mobile phase, lay out a protocol to determine the on-the-column stability of any RNA, and establish the applicability of this method for quality testing of sgRNA, tRNA, and mRNA. Unless well resolving HPLC methods are used for batch-to-batch
evaluation of man-made RNAs, process development will remain shortsighted, and observed off-target effects in-vitro or in-vivo may be partially related to low purity and the presence of shorter sequences. The discovery of Chromatography, i.e. separation of a mixture into its components, approximately 120 years ago is credited to Mikhail Tsvet, a
Russian-Italian botanist. A major revolutionary step in chromatography was the advent of high-performance liquid chromatography (HPLC) instruments invented 50 years agol,2. In HPLC, a liquid mobile phase (MP) carries a mixture of compounds through a column packed with particles. As a pump forces the MP through the column, the components
of the mixture interact with the stationary phase - the particle’s surface - to different degrees and are separated in the process. HPLC’s first application was the resolution of nucleic acids exploiting IEX normal mode3, even though this type of chromatography was later abandoned. Since then a steady improvement in instrumentation and column
packings have yielded methods for analysis and purification of both synthetic materials as well as compounds from biological fluids4,5,6,7. HPLC remains the most widely used analytical technology especially for purity determination and batch-to-batch comparison of compounds poised for pharmaceutical use8. Most chromatography suppliers claim
applications for oligonucleotide analysis, but in reality good analytical methods exist for up to 25nt9,10 and become less optimal as the length increases5,6.The synthesis as well as the purification of oligoribonucleotides are intrinsically less efficient compared to the synthesis and purification of their deoxy counterparts, primarily due to the presence
of the 2’-OH that needs to be protected during synthesis11,12,13,14,15,16. Protection of 2-OH and deprotection at the end of the synthesis may not be accomplished at 100% yield, so the overall efficiency of RNA synthesis is compromised compared to DNA. Coupling efficiency in oligonucleotide manufacturing refers to the success rate of a
synthesizer adding a new base to a growing nucleic acid chain. This measure is especially important for long oligos, because as the length of an oligo increases, small differences in coupling efficiency have dramatic effects on the yield of the full-length product. Here are two examples to illustrate the compounding effect of less than 100% efficiency in
the synthesis of a 100nt vs the synthesis of a 50nt. With an average 99.0% efficiency at each step, the calculated fraction of the 100nt in the final product is 0.366, whereas the calculated fraction of the 50nt is 0.605, almost double. With an average 98.0% efficiency at each step (just 1.0% less), the corresponding calculated fraction for a 100nt is 0.13
and for a 50nt is 0.36. The “theoretical” 13% yield to make a 100nt with an 98.0% average step efficiency is consistent with literature claiming 5.5% yield, after purification, for the optimized synthesis of a 110nt RNA oligo17. With synthetic oligos the highest HPLC peak is very likely to correspond to the desired oligo. Identification of the final product
is conducted using IP-RP HPLC analysis directly followed by mass spectrometric (MS) detection18. It should be noted that product identification by mass determination does not require resolution, and therefore identification is independent of relative abundance. However the effectiveness of purification/isolation of the desired product correlates with
the product’s abundance in the crude mixture5,6.In addition to the synthetic efficiency issue, the longer oligoribonucleotides, let us say longer than the 50nt, exhibit self-structure within the otherwise linear polymer19,20. Such self-structure could be due to short intramolecular double stranded regions between distant sequences, to regional stem-
loop folding, to Hoogsteen base-pairs in G-rich sequences, and/or to a wide array of base-stacked conformations. Self-structure leads to the presence of several conformers of comparable stability. Conformers may bear scientific interest regarding in-vitro and in-vivo activity, but they are an additional obstacle to good separation of the mixture into the
desired oligo and its impurities. Hence analysis of longer RNAs necessitates denaturing conditions. Such conditions are (i) aqueous MP at pH 12 (see later), (ii) high temperature, and (iii) the presence of an organic cosolvent, such as methanol (CH30OH) or acetonitrile (CH3CN), in the MP. Additional additives are formamide and urea, favored by
molecular biologists, but not by HPLC analysts. All these additives/conditions act by disrupting base-pairing and base-stacking interactions, and therefore practically linearize the nucleic acid. Linear, non-structured, polymers may elute as sharp peaks by HPLC, and thus resolve from closely related impurities.Credit for the development of column
packings and methods to resolve oligonucleotide mixtures, in this author’s opinion, should be given to the late Dr. Leslie E. Orgel of the Salk Institute and his coworkers for the research they spearheaded in support of the “RNA world” hypothesis21,22,23 (first described by Alexander Rich in 1962, and later coined by Walter Gilbert in 1968). In the
1970s-80s the primary mode of chromatography was normal phase3,24, eventually completely replaced by reversed-phase. In the 1970s Orgel and coworkers discovered the non-enzymatic, template-directed synthesis of oligoribonucleotides25. Using phosphoimidazolide activated ribomononucleotides, as building blocks, and homo- or hetero-
polymeric nucleic acids, as templates, they demonstrated formation of the complementary strand as a series of oligos up to the 40nt26. In order to investigate length and linkage, they took Kel-F packing, coated it non-covalently with Adogen, a mixture of tetraalkylammonium compounds, and packed it in HPLC columns (named RPC5)27,28. This was
the first packing known to resolve oligos up to the 40nt based on length and internucleotide bond linkage (2°-5°, 3-5" as well as pyrophosphate)26. For the next two decades oligonucleotide analysis was accomplished using packing material from Orgel’s Laboratory, and a MP made out of aqueous 10 mM NaOH (pH 12.0, see also Results below) and
NaClO4 for salt gradient elution29,30,31. The RPC5 packing was not user-friendly, and ultimately replaced by commercially available ones, that barely claim to match its resolving power.Several HPLC interaction modes have been used successfully for the separation of an oligonucleotide mixture. While initially the mode of choice was normal phase
IEX, in 1987 we introduced reversed-phase mode for separation of oligos with N 60. Some of the advantages of the DNAPacIEX are: usability in a pH range of 2.5
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