Metropolitan Museum of Art
Gas Chromatography- Mass Spectrometry (GC-MS) Results from Material Analysis

This document includes (1) a mass spectrum and (2) the volatile organic compounds (VOCs) emitted from
samples using GC-MS analysis. The data is not interpreted; however, several classes of chemicals are
highlighted because they are potential risks for artwork in an enclosed environment. A basic key, provided
below, indicates those classes. The amount of each chemical identified has not been determined; similarly, it
is not known how much of each chemical is necessary to do damage to art. Finally, peaks may be present that
are the result of the sample adsorbing chemicals from the air and reemitting them during testing rather than
being inherent to the sample. Research is ongoing to determine specifically which chemicals and amounts are
required to negatively affect artifacts.

Highlighted data:

Pink — chemicals currently known to be hazardous to art

Green — amines; can raise the pH, are suspected to react with acids and may form crystals in an enclosed
environment

Yellow — chemicals of the following type, which may be hazardous to art:
Acids — lower the pH, corrosive to metals, degrade organic materials
Aldehydes — can convert to acids with heat or exposure to UV light
Esters — can hydrolyze into acids with heat and humidity
Sulfur-containing compounds — known to tarnish and corrode some metals
Halogenated compounds — can become reactive with exposure to heat and UV light
Nitrogen-containing, not amine — can react with other off-gassed chemicals

Alkynes — can become reactive when exposed to heat or UV light



Oddy test result: Temporary

Date GC-MS collected: 1/30/2018

Sample: 3M 4910 VHB double-sided foam acrylic adhesive with white liner

Technique used: SPME Arrow with a PDMS/DVB fiber; Agilent 7890B GC and 5977B MS fitted with a GL
Sciences OPTIC-4 multimode inlet and LEAP PAL RTC autosampler; Pre-heated sample at 60°C for 20
minutes; fiber exposure to sample at 60°C for 20 minutes; fiber injected into 220°C inlet and cryotrapped for
2 min at -15°C; GC ramped from 40°C to 225 °C at 10°C/min. Data analyzed in Masshunter Qualitative.

Samples > 80% match with a NIST library are reported.
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Library results
RT| Score Formula MW Area CAS # |Name
2.500 93.1 C3H404 104.0 2305322 141-82-2 |Propanedioic acid
3.900 95.2 C3H402 72.0 15886000 79-10-7 | 2-Propenoic acid
5.200 90.2 CeH1202 116.1 13963233 123-86-4 | Acetic acid, butyl ester
5.400 90.8 C5H402 96.0 3947579 98-01-1 |2-Furancarboxaldehyde
5.900 96.9 CBH10 106.1 8256675 0-00-0 |METHYLLAURATE
6.000 91.6 C6H1203 132.1 10197056 108-65-6 | 1-Methoxy-2-propyl ester of acefic acid
6.100 97.7 C8H10 106.1 51955334 106-42-3|Benzene, 1,4-dimethyl-
6.500 81.2 C8H8| 104.1 6456259|  35434-64-1 |Tetracyclo[3.3.0.0(2,4).0(3,6)]oct-7-ene
6.500 93.0 C8H10 106.1 25834259 106-42-3|Benzene, 1,4-dimethyl-
7.300 90.8 C7H160 116.1 3368875 6570-87-2|1-Pentanal, 3,4-dimethyl-
7.800 95.7 C7HBO 106.0 13993086 100-52-7 |Benzaldehyde
8.400 93.7 C8H180 130.1 70998525| 26952-21-6|Isooctanol
8.500 86.8 C9H12 120.1 7406272 526-73-8|Benzene, 1,2,3-trimethyl-
8.500 89.4 C11H240 172.2 30656554 112-42-5]1-Undecanal
8.500 87.7 C8H180 130.1 3452491 0-00-0](2R,4R)-2,4-dimethylhexan-1-ol
8.600 81.4 CBH120 100.1 3728180 75-97-8|2-Butanone, 3,3-dimethyl-
9.000 89.2 C8H180 130.1 16428345] 1000144-07-1|(S)-3-Ethyl-4-methylpentanol
9.300 83.4 C5H9BO3 128.1 61299702| 74646-14-3|1,3,2-Dioxaborolan-4-one, 2-ethyl-5-methyl-
9.300 88.6 C8H180 130.1 125387964 817-91-4|1-Heptanol, 4-methyl-
9,500 96.1 C8H180| 130.1 64472433|  57803-73-3|(S)-(+)-5-Methyl-1-heptanol
9.700 80.7 C12H24 168.2 5123093 7206-17-9|6-Dodecene, (E}-
9.800 80.4 C12H24 168.2 12488111 74630-67-4|5-Undecene, 3-methyl-, (E)-
9.900 84.9 C8HBO 120.1 17313720 98-86-2 |Ethanone, 1-phenyl-




10.000 82.6 C7H140 114.1 24851930 53229-39-3|0Oxirane, (1-methylbutyl)-

10.100 81.6 C11H22 154.2 15141295| 74630-25-4|2-Decene, 8-methyl-, (Z)-

10.500 81.0 C9H1602 156.1 12515239] 103639-02-7 |acrylic acid isohexyl ester

10.600 86.6 C10H220 158.2 31011432| 999083-84-1 |tetrahydro geraniol

11.000 868.4 C12H2402 200.2 215104311 20780-49-8 |3, 7-Dimethyloctyl acetate

11.100 83.2 C10H2002 172.1 22290440] 1000368-95-3 |Acetic acid, 2,4,4-trimethylpentyl ester

11.300 84.9 C10H30055i5 370.1 19220458 541-02-6 | Cyclopentasiloxane, decamethyl-

11.400 83.7 C9H1802 158.1 5761912| 91367-59-8|1-Hexanol, 4-methyl-, acetate

11.400 80.2 C9H1802 158.1 10532863] 91367-59-8|1-Hexanol, 4-methyl-, acetate

11,900 87.1 C10H2002 172.1 197405934 112-14-1|Acetic acid, octyl ester

12.000 86.4 C10H2002 172.1 117607999 112-14-1|Acetic acid, octyl ester

12.100 82.5 C12H2402 200.2 101142891 112-17-4|Acetic acid, decyl ester

12.200 90.5 C10H2002 172.1 112750682 112-14-1|Acetic acid, octyl ester

12.500 87.7 C11H2002 184.1 16158605 103-11-7|2-Propenoic acid, 2-ethylhexyl ester

12.600 81.5 C10H220 158.2 160729756 112-30-1|1-Decanol

12.800 93.2 C10H2002 172.1 71681117 112-14-1 |Acetic acid, octyl ester

12.800 83.6 C15H2603 254.2 3949502 999331-55-0|SALVININ

12.800 80.8 C11H2002 184.1 10832624 103-11-7|2-Ethylhexy! acrylate

13.100 83.4 C12H2402 200.2 68289871 112-17-4|Acetic acid, decyl ester

13.300 88.8 C11H2002 184.1 61325256 2499-59-4|2-Propenoic acid, octyl ester

13.600 83.8 C25H5204|  416.4 8317040  87515-25-1|(R)-3,3-Dimethythoxy-2-(2,3-dihydrophytyloxy)-1-propanol
13.600 84.2 C13H2402 212.2 108011710 1330-61-6|2-PROPENOIC ACID, ISODECYL ESTER

13.600 84.9 C8H180 130.1 4839254 0-00-0](2R,4R)-2,4-dimethylhexan-1-ol

13.700 85.3 C15H2802 240.2 87654010 2156-97-0|acrylic acid dodecanyl ester

13.800 89.8 C8H180| 130.1 89349325|  57803-73-3(S)-(+)-5-Methyl-1-heptanol

13.900 81.8 C11H2202 186.2 20913219 142-60-9 | Propanoic acid, octyl ester

14.000 83.9 C14H30 198.2 4210386 26730-12-1|Tridecane, 4-methyl-

14.100 84.7 C12H26 170.2 11511687 17312-53-7|Decane, 3,6-dimethyl-

14.100 84.9 C8H16 112.1 8631617 4516-69-2 |Cyclopentane, 1,1,3-trimethyl-

14.200 84.5 C13H28 184.2 7144442 17312-66-2 | Decane, 3-ethyl-3-methyl-

14.300 92.0 C13H2402 212.2 27752352 1330-61-6|2-PROPENOIC ACID, ISODECYL ESTER

14.400 83.8 C15H32 212.3 17349494 3891-98-3 |Dodecane, 2,6,10-trimethyl-

14.500 82.4 C12H3606Si6 4441 24465586 540-97-6 | Cyclohexasiloxane, dodecamethyl-

15.300 85.1 C15H30 210.2 8861046 645-10-3|1,7-Dimethyl-4-(1-methylethyl)cyclodecane

15.400 80.4 C12H24 168.2 17013669] 999105-03-2 |tetra propylene

15.600 81.5 C12H24 168.2 9747067| 74630-41-4|1-Undecene, 9-methyl-

15.800 81.8 C16H32 224.3 16344450] 34303-81-6|3-Hexadecene, (Z)-

15.900 80.6 C15H30 210.2 18696373| 999208-98-3 |GERMACRANE-C

16.100 85.2 C16H32 224.3 8701497 41977-40-6|Cyclopropane, 1-methyl-1-(1-methylethyl)-2-nonyl-
16.200 87.3 C16H32 224.3 5739355| 41977-40-6|Cyclopropane, 1-methyl-1-(1-methylethyl)-2-nonyl-
16.300 85.3 C11H240 172.2 7855596 112-42-5]1-Undecanol

16.500 87.9 C16H32 224.3 10303420] 41977-40-6|Cyclopropane, 1-methyl-1-(1-methylethyl)-2-nonyl-
16.600 90.7 C16H32 224.3 6479953  41977-40-6|Cyclopropane, 1-methyl-1-(1-methylethyl)-2-nonyl-
16.700 88.5 C16H32 224.3 5202297| 41977-40-6|Cyclopropane, 1-methyl-1-(1-methylethyl)-2-nonyl-




