WI LEY ENABLING DISCOVERY | POWERING EDUCATION | SHAPING WORKFORCES

KnowltAll
ITIQT5XAF v oD A




SPIN

IRRA VAT ZRF YT DDEEE T TATINT ettt 5
US EPAT AW B ettt ettt ettt v et ettt e sb et e b e st e ebeebe e st esb et e beebeebeeaaens et enbeteres 5
Ly I A N OO SE OO USROS 6
0peN SPECY (IR/ATR-IR = 636 /R IIL) wocuiieieeieisieieieestete ettt et sa s ese b s sa e esesessesesbeaeneas 6

RKHDIAIOATZRFvIDDEES L VHEIDT=DDSpectroscopy (&) T a>DERF ... 7

WILEY KnowlItAl RO 75X Fy I D5 5E 2



RAVATZRFYIIEVBECAICFEELTVWE I B ARICLD EBZB A TEFBICATHLEZS X
Hh > TVWET RERBET VT ILORE-BRAEE SN TVWE T, —RINAFEL LTI IR/SY VD IEDR:
MDISHEDH D F 245, CNSDFEMIE. YA IVOATSAFVIDRTHZRIR—DORICENTH B EHEERS
NTVETLHOL ST ERELTERANDLEERDI=OICEBBEDFE VBB IRINLT—EIR—IXZERZ CIF
BETIEHBDFE A ART ML BRI COFEZ R T D -DICIF REEEIS.ELTRIX MDY =)L
TR TIUNELHDET,

HAIWN LRI IO TSRFYIDIRART ML EKNowltAll IRARI BLSA TS eNZI5H TN TVBRIRARIT—
DIRZARIZ I EBRTHRLIER. A I7OTSZAFYIDIRAR I MUSU-E S B ZF>TLWREE XS
NELICZCTHFEMTHAO0DHM (A —N—SvTREE— V) ZAVWTUIDBEIRIMNLZEETHLE
L7 FATeBDIAE TIE. CNEDDEIARI ML KDY AI7OTSRAFVIDREBICERTEFEI 2R LT
WE T Wileytt AMRHE LTV AR ZRKNOWItAll IRF—ZRXR—R A EHEBR T XA IOTZAFv I =587
IRENTEFET,

FreRATOATSRAFVIDIIVARI ML ERRIV—DEN LR TEIZEVWSHEHERbHDF 2,120
TSRFvIDFAMICIZ BRADAL T3> THDAKNOWRAUS YV IRIMNILSA TSI % (ER TR x2HE D
LEY,

WILEY KnowlItAl RO 75X Fy I D5 5E 3



alys

IRRA IO T SRFYIHEBARY MLT —ER—R|E IS EHDODHMEMT 2B L TR SN & L. 3]
FEILERERIBERRD IS AN B D £,
« RUIFL > (IRELVATR-IR)
« RUF7Z1)L—KIR)
- RUFZZR(RBELVATR-IR)
« RUA—HRRZ—F(REKLTUATR-IR)
- RUZOEL > (IREKXTUATR-IR)
- RUZFL > (IREKLTVATR-IR)
- RUEBILEZIL IREKLTATR-IR)
< BRERVBEZIL(R)
- RUTZFIL(R)

IRRA VAT SRAFVIDRET —EZR—R%Z 5 S 371 KEEPAS HoH > KE0 OpenSpecy 7R &d
F—=T—=ZADSXAIVATSIRAFVIRET 2y (IRELUVIYV) ZAFLE LI VXD TR0 EHH
EEINTVETEFLEBOTSSIRFYIT—ER—=ZADARI ML EHAE LB THERINDDEIRIMLOR
RIDVWTHHARINTUVET,

I3V
BRABISADTSAFVIDTIVARI NI ERET LTSRS AFVIDISTASEICH AR ML 85T

B EIFHHETH B EHER DT E LI WileyZR VAR MLOIL 72 av I b NRIE TR E 4 7. BEFD
ST —RAL I3 ZRRLTRAIATIAF VI ZHAl T3 e TEET,

WILEY KnowlItAl RO 75X Fy I D5 5E 4



fEoR & 5%

HE7ZILIVILERAWTC3IDDTAN T =2y cDYA VA TSIAFYIDARINLEIRYAIAOTS
2FVIDRFET —EAR—=R R LE LI U TILD AR NUCTEES 2 ZBLIREPKETOE—D
IE AR LD SBRALE Lo —BUI.BFAE—IT7 54X ey @B > T v (HQI)
BICFE>THITEINE Lo A FICEDHATRERZBNLE T,

USEPAT—&twh

IR:89ZANRT ML 1121
Z¥>.60Ld—F

RAVATZRFVIDIZACEICEBEEINIIRT VTV BD T ZDHFN S 1[I ZBATHRELE I Evh
B CTRFBHQUELE— U7 ZA AV MERBINELT: (RD X 2BBDE YN X TIE DBENRLTH
E—07 514 A MHBVW EHERINE LT, (https://catalog.data.gov/dataset/isotope-ratio-mass-
spectrometry-irms-and-spectroscopic-techniques-for-microplastic-charact)

R1-NAOOTFAFVIRBEARI NN 2T AT BI-DDEPAT—Z2t v

Cda 74V & 220/

B9 1st £ MHQI RDIZZDHQI
T30 nE BR 86.99% RUIFLY 51.41%
ﬁi'éjj_'ﬁ*_ h_bally- BR 53.09% RUH—Rp—h 49.97%
Nylon6.0 EZR 67.91% RUFPIR 45.24%
BORNARSv—DE ZR 83.90% rUFOELy 62.03%

EPS BER 93.37% RURFLY 35.40%
RUIZFILZH—7 ZR 67.33% RUIZTFIL 51.84%
Pvc_AWBERC.0 ZR 74.01% RUEILEZIL 33.85%

WILEY KnowlItAl RO 75X Fy I D5 5E 5



YOy TR RE

IR-2,675 AT KL

EDYVTINARTMUCHRTED I ZADINILIFHTVWTVWERATLI o RIEEY VTV I TR TRAMRICKRTE
ARTMILDIDZEFIRLE LT TORRER2ICTLET,

R2-RAVOTZRFYIRBEARI NN 2T AT BIcODYIH T2 D

ITVATSAFYY

Ho7) 1st £ FHQI RDIZZDHQI
o o Ea 91.16% HUTFLY 61.00%
%gg 2/'7?#1498‘ ER 77.99% RUFIR 50.64%
%@ggﬂi #2419, ZR 89.02% Ry7FaeLy 66.83%
%@Q@z@ #2043, BR 84.59% RURFLY 46.05%
%@ggﬁ?m%& BR 83.53% RUIZRFIL 61.63%

Open Specy

IR/ATR-IR - 636 AXRT I

DT —EAR—=RIUEFENTVWBARITMILDIFEAEIZATRIRT T ZL DYV TILD IR T MLIZE WIIAELTU
FI.CNEDT—XTIETRAMHDT=DICIDDARI ML ZEIRL X LT RIISTIT LIS ARTMLIZFIERER
I fEINEL.

RI-VAIVOTZRFVIDREIARI N ZT AT 378 D0penSpecyr > 7L

7’”533};:’*" 4 1% £y FHQI RDHSZDHQI
RUIFLVTVIR #285 ZR 90.00% RUTFLY 50.97%
PET #292 ZR 79.73% RUIZTIL 61.25%
RUA—RE—b #406 ZR 77.29% RUA—RR—k 44.54%
-f;f ?323"’ BRI ER 92.33% RUZRFLY 36.41%
ARU7OELY #411 BR 92.71% ru7oery 61.97%

WILEY KnowlItAl RO 75X Fy I D5 5E 6



KDY A /75737\%\\/70)/%@3&0; BlD

fc D Spectroscopy LT > 3> DERHA:

IAVATSIAFVIDDIHRIETH S EH5.KnowltAll Spectroscopy L7+ >aviliEYA QTSI Fvo
PEARTMT—ER=ZADEFENTVRcH. AT —FREBICEHOTEERMBEDFICEEICHEZSE XS
EWTEET,

1. - IR-EPS.0_NAoOFSRFvY

o e Structure/Proparties -ax
9 M 18 ATRAR slystyre la:
0.4+
0.2+
I
9 I \ I\
[l /
0 g s LA o AN M i kv-\-J \
4000 3500 3000 2500 2000 1500 1000 500
cm™
R ATR-IR Substructs Sel. Substructs Criginal Data Files
= T All Properties Attachments Preferred Properties
Name Value
> TR- ~
HQI ¥ Tag .| Comections DB Spectrum <auto> (IR/ATR-IR} rry ATR-IR. - Polystyrene Classification
1 MicroC Source of Spectrum  Consensus spectrum generated by Overlapping Heat
" A Density Map of manually reviewed reference spectra
POLYSTYRENE alpha- J
2 @ HUX 63 CHLORINATED (30
MOL-% alpha- M LH I
s | e ® o  om BOUEADSSXIO e _WLLJ
___A L
alpha-
4 a1.62 @ HUX 320 CHLOROSTYRENE-
STYREME COPOLYMER: |
- RIC REANS S-X3 400 l i .
Hit List: MPDataG #8: EPS.0 X Edit... 1

B2. IR- U7 TIN—04—Z— R _IAVOTSIAFvY

Structure/Propert ax
o MPDataG 84, clear blue water bottle 0 | = = s
HUX #2263 TREVIRA CS
24
| A A |\
22 I f ll fl
|I '\ } \
\
- 1
I\ I'Lr'.,f'll \ ’ ""J“-u\! L
gk g B HRERE e Y < s
4000 3500 3000 2500 2000 1500 1000 500
em™
L Substructs Sel. Substructs Original Data Files
Tawe  Plot | Relsted Campounds View All Properties Attachments Preferred Properties
MName Value =
Hal ¥ Tag.|Co DB ;o Zin ~| Spect to> (IR/ATR-I -
Q) ag o lame pectrum <auto> (| R./' IR) T TREVIRA CS
3 75.79 ® Hux | 208 ARNITEAV4-340 ’| | “J l Chemical Description POLY(ETHYLENE TEREPHTHALATE) MODIFIED WITH
AT J‘u ) 2-METHYL-2,5-DIOXO-1,2-OXAPHOSPHOLANE
Comments V. FREUDEMBERGER, FJAKOB, ANGEW. MAKROMOL
4 75.51 @ HUX 2089 RYNITE 530 BK 530 llrl"\,ll CHEM. 105 (1982} 203..15
R, sample Description  WHITE FIBER
VESTAN X 160: 2.2/4) N Source of Sample Hoechst AG, Frankfurt/Main, Germany
5 73,94 © hux e Yo HEw r. | e
HW MATT L] Source of Spectrum  SPECTRA AND PROPERTIES PROVIDED BY PROFESSOR
e DOCTOR DIETER 0. HUMMEL
6 7393 @ Microc 11 g‘las::l‘:f:" q | Specuaﬁasel EhUalinNPE
T —— \J”L Compound ID Al
TREVIRA CS, 1 4 1 v (| >
Hit List: MPDS18G #8: EPS.0-  Hit Lst: MPDtaG #8: S0 X Edit.. Delete

COBEYVTINDARTMUETHRORIN—HBDHDERDHIL—HLET LH L RIT—ZHEIC
BETBHCLIFTEEFEADEARIMNLO—HII6EBDOE Y T RMDHAZRIIRTILELTHELT
W&,

WILEY KnowlItAl RO 75X Fy I D5 5E 7



X3a.

IR-TZOVVYR_IAVOTSAFVY

X|3b.

Original Data Files

Preferred Properties

S 1 Stru
03~ - MPDataG #3; brewn hd.0 etureProperties
MicroC #1; ATR-R - Polyethylene Classificatic
|
02—
|
01— \ ‘
u\
|
] 1
o / \.____ _ I e
4000 3500 3000 2500 2000 1500 1000 sbo
cm™
IR ATR-IR Substructs Sel. Substructs
Table  Plot | Related Compounds View All Properties Attachments =
Name ue
Tag . P - - = o
HQI ¥ Tag. Co DB 8] Name Spectrum <auto> (IR/ATR-IR) Naine ATR-IR - Polyethylene Classification
1 8713 @ OPX 9874 PETROLITE C-4040 Source of Spectrum  Consensus spectrum generated by Overlapping Heat
J Density Map of manually reviewed reference spectra
P 3 I-.‘r__\l',--:-r.rwh:-nr_-
a
Jl |
3 85.29 @ HUX 2051 MARLEX 6050 l]
S | S R
- ¥l
4 B4.62 @ QPX 9864 l:.lg ODETHILENE il
J L
- I -
Hit List: MPDStaG #6: EPSO | Hin List: MPDataG #6: EPSO.  Hin List: MPDataG #6: EPSD X id.. Edit

IR-3ad&FMl - TS5V IYR_IAOOTSRTAv7

0.3- - MPDataG #3: brown lid.0

— MicroC #1, ATR-IR - Polyethylene Classificatig

4000 3500

2000

BORLICEDE T ERDODODZEMBICAELTHIFEALRKRDE DD XA I IOTIRFYIDANRY
LTI COBIDRIEMIIRIIFLUICHEINE T,

WILEY

KnowlItAl RO 75X Fy I D5 5E



X4, SX> -HDPEE—X_RAIVOTZRFvY

Structure/Properties -0 X
— MPRData #5. 633nm P1% HOPE bead
RAX #330; HDPE 5502
200 |
3 [
1000 ull
\
3 | | \
. |
od —_—— )JJ__J\. e Ve B TR
§ 580 1000 1500 2000 2500 3000 3500 4000
cm™
Rarman Substructs Sel. Substructs Qriginal Data Files
Table  Plot  Related Compounds View All Properties Attachments Preferred Properties
Name Value
- | r P ~
HOI ¥ Tag. Co DB ID Name Spectrum <auto> (Raman) - NAme: HDPE 5502
1 | |rax| 330 |HDPE 5502 Classification high density polyethylene
] Instrument Name Thermo Nicolet FT-Raman 960
Raman Laser 1064 nm
POLY(ETHYLENE), 0.945
2 9437 @ arx 4 DENSEIT\" ! I Wavelength
\
e L1 S — Source of Sample Atofina Petrochemicals, Inc.
3| sae @ RAX 327 HDPE 2267 SpectiaBres Lidvellieur
f Compound 1D
P | U | S
Technique FT-Raman
coe  POLY(ETHYLEMNE)*UNFI
i 9335 ® arx 159 LLED CROSSLINKABLE | \
_._,_J-IJJ o .
| v
Hit List: MPRData #5: 6330m P1% HOPEbead X Add.. Edit...

SRIRAVATSRAF Y IV FILVSBBEND DIERICTYF I T BWileySYVARI MLT—ER—XITEo

THEAITEED,

5a. X2 -PSOUT _RAOVQATSRAFvY

-

Structure/Properties 3 x
MPRData #9; 633nm F1%F'S clear S
—_— VSARX #2777, Polystyrene, averagd mw ca. 280,000 (GB
1000 || (\\j
|| =
500 T
i |I L
N \
o ey \ﬁ\ .
EETH sdoo as00 “a0o0
Substructs Sel. Substructs Original Data Files
All Properties Attachments Preferred Properties
Mame Value
it R 2y
sellzrel . 1 MName Polystyrene, average mw ca. 280,000 (GPC)
1 JJ Brand ALDRICH
I...nl CAS Registry Number 3003-53-6
J Catalog Number 182427
187 AN 318 A
2 8 @ R 318  Fina 965E [N ] | Formula (reported)  [CH2CH{CEHS)|n
b A e

InChi InChl=15/C8H10/c1-2-8-6-4-3-5-7-8/h3-7H,2H2,1H3

3 .28 @ RAX Fina 588 " J InChiKey YNOQLUTREBYVCPMQ-UHFFFAOYSA-N
1 ® MJ_ _N_ SpectraBase E9louawfBBo

Compound ID

4 115 @ Rax 312 Fina 625P0 \ [ .JL T pS
el | M Wiley ID SIAL_RAMAN_002812
= | b4
Hit List: MPRData #5: 633nm P1% HDPE bead - Hit List: MPRData #5: 633nm P1% HOPE bead X Add Edit Delete

WILEY KnowlItAl RO 75X Fy I D5 5E



X5b. ST - BEL\WNR—ZX51Y

MPRData #9: 633nm P1%PS clear
2500
2000
i
]
1500~ | |
.I'| .I‘," |
I W ‘I‘l"-- | "h“IlIjﬂljra‘a,*.-.'\'f."'-.' R e I
1000 NATPAR L LT G Ty g i
A WA ' T '."r'f\"J.'l-l-.. " f o Iy
AT Wb N\
[ P WY
/ ‘J“,,"‘- I*.,‘_..\_.‘.I,vlr‘dt %“L\‘l“
500 | el
"o T 0o T ado T sbo  edo | 1000 120 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
em?

FVSHILDRAVOATSRFVIH I TILER =51 DA EVDTIH (K5b) . KnowltAllD & iE b % B L\ - fE1E
(K5a) TlEZNIFREICHED FE A

WILEY KnowlItAl RO 75X Fy I D5 5E 10



X

PDEIRT ML ZAWEIR/ATR-IRRA AT SAF VIR BRI KDY A VAT SRAFYIIRY VTV 2 nET S
DICBMBHETHBZEHODD XL REBRISEFENDEICBEZRTELSISITAEDHQHEIC
FTRBEDRBOD I NIRRAIOTIAFVIRET —IN—Z T B IR IR -STEE Y,

RAVATZRFYIRET—RZR—Z & KnowltAll Spectroscopy L7+ 23> MD2021FEX>TFH VR )—2R
THIAREETH D IREDY TRISAN—IANTUFHEE L LTRHEINF T CUCED IRTOI—H -
MEBEHNDDIMRNBFETIAIATIRAFYIDBRICHLTESRLSICABD T T LDAENRTIIOTIX
FyIDHBRETOIBENHZHE1Z.LDEBENRIRELUVSI U OALIIaVADTITRI) T3> 08
ZERSTIHENDBDFY,

WILEY KnowlItAl RO 75X Fy I D5 5E 11



1. National Oceanic and Atmospheric Administration. What are microplastics? https://oceanservice.noaa.gov/
facts/microplastics.html (accessed 9 September 2021).

2. Sh.R. Pozdnyakov, EV. lvanova, AV. Guzeva, E.P. Shalunova, K.D. Martinson, D.A. Tikhonova. (2020).
Studying the concentration of microplastic particles in water, bottom sediments and subsoils in the
coastal area of the Neva Bay, the Gulf of Finland. Water Resources 47(4): 599-607. https://doi.org/10.1134/
S0097807820040132

3. S.Selvam, A. Manisha, S. Venkatramanan, S.Y. Chung, C.R. Paramasivam, C. Singaraja. (2020).
Microplastic presence in commercial marine sea salts: A baseline study along Tuticorin Coastal salt pan
stations, Gulf of Mannar, South India. Marine Pollution Bulletin 150: 110675. https://doi.org/10.1016/j.
marpolbul.2019.110675

4. M.G.J.Loder and G. Gerdts (2015). Methodology Used for the Detection and Identification of Microplastics—A
Critical Appraisal. In: Bergmann M., Gutow L., Klages M. (eds) Marine Anthropogenic Litter. Springer, Cham.
https://doi.org/10.1007/978-3-319-16510-3_8

5. S.Tagg, J.P. Harrison, Y. Ju-Nam, M. Sapp, E.L. Bradley, C.J. Sinclair, J.J. Ojeda. (2017). Fenton’s reagent for
the rapid and efficient isolation of microplastics from wastewater. Chem. Commun. 53: 372-375. https://doi.
org/10.1039/C6CCO8798A

6. KnowltAll Software (version 2021). John Wiley & Sons, Inc. Hoboken, NJ (2021). [Computer Software]

7. KnowltAll IR & Raman Spectral Libraries. John Wiley & Sons, Inc. Hoboken, NJ (2021). [Computer Software]

8. Isotope ratio mass spectrometry (IRMS) and spectroscopic techniques for microplastic characterization. (2021)
U.S. EPA Office of Research and Development (ORD). https://catalog.data.gov/dataset/isotope-ratio-mass-
spectrometry-irms-and-spectroscopic-techniques-for-microplasticcharact [Dataset]

9. Stead, Jessica, Laura (2021) Data: FTIR spectra for particles in subsampled water samples from Southampton
Water and analysed for microplastic content. University of Southampton doi:10.5258/SOTON/D1892 [Dataset]

10. Cowger W, Steinmetz Z, Gray A, Munno K, Lynch J, Hapich H, Primpke S, De Frond H, Rochman C, Herodotou
0 (2021). “Microplastic Spectral Classification Needs an Open Source Community:Open Specy to the Rescue!”
Analytical Chemistry, 93(21), 7543-7548. https://doi.org/10.1021/acs.analchem.1c00123 [Dataset]

www.sciencesolutions.wiley.com

WILEY KnowlItAl RO 75X Fy I D5 5E 12



