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denepanbHoe rocyaapcTeeHHoe OmoaxeTHoe  yupexaeHue «®efgepanbHblit  MHCTUTYT
NPOMbilLNEHHOW coBCTBEHHOCTU» (Janee - WHCTWTYT) CO34aHO B pe3ynbTaTe peopraHusauun
denepanbpHOro rocyAapcTBEHHOr0  yupexaeHus «deaepanbHbiii WMHCTUTYT MPOMbIWAEHHOW
cobcTBeHHOCTU ®efepanbHOM CNyXObl N0 WMHTENNEKTYyanbHOW COOCTBEHHOCTW, NaTeHTaM W
TOBapHbLIM 3HakaM» v ®efepanbHOro rocyAapCTBEHHOro yupexaeHus «Manata no naTeHTHbIM
cnopam ®enepanbHoi cnyxbbl N0 MHTENNEKTYanbHOW COOCTBEHHOCTM, MaTeHTaM W TOBapHbIM
3HakaM» B @opMe NPUCOEAWHEHWA BTOPOrOo YyupexAeHWs K NepBoMy B COOTBETCTBUM C
pacnopsaxenuem Mpaeutenscrea Poccuitckoi ®eaepaumnu oT 01 gekabps 2008 r. N2 1791-p.

WHCTUTYT RABNSAeTCS npaBonpeeMHMkoM ®deaepanbHOro rocyAapCTBEHHOIO yupexaeHus
"®enepancHblit  MHCTUTYT  MPOMbIWNEHHON cobcTBeHHoCTM  ®egepanbHoi  cnyxbbol  no
WHTENNEeKTyanbHoW COBCTBEHHOCTWM, NaTEeHTaM W TOBapHbIM 3HakaM", paHee WMeHOBaBWeroca [OCYAapCTBEHHbIM YUpexaeHWeMm
"®enepancHblit  MHCTUTYT  MPOMbIWNEHHOW COBCTBEHHOCTM" (HEeKOMMEepuecKas oOpraHuzauus), CO3A4aHHOro MNOCTAHOBNEHMEM
MpaeuTtenscTea Poccuiickon ®epepaumu oT 19 ceHTROps 1997 r. N2 1203 Ha 6aze BCepoCCUMIACKOro HaydHO-MCCNenoBaTenbcKoro
WMHCTUTYTa rOCyAapCTBEHHOW NaTeHTHOW 3KCMepTUsbl, YMNpaBneHWs npae MpoMbilNeHHOW coBCTBEHHOCTM M [pOM3BOACTBEHHOIO
npeanpuaTua "MaTeHT" NyTeM WX CAWAHUA W NPUCOEAMHEHUA K HEeMy B KauecTBe CTPYKTypPHbIX NoApasAeneHuii Bcepoccuitckoit
naTeHTHO-TexXHUYeckol 6ubnuoTekn m POCCUICKOro areHTCTBa MO NPaBOBOW OXpaHe NPOrpaMM ANs 3NEKTPOHHbIX BbIUMCIUTENbHBIX
MawwH, 633 A3aHHbIX U TONONOrMI MHTErPanbHbIX MUKPOCXEM, U ®eaepanbHOro rocyAapcTBEHHOro yupexaeHus "ManaTta no naTeHTHbIM
cnopam ®efepanbHoit cnyxObl Mo MHTeNnekTyanbHoW COBCTBEHHOCTM, NaTeHTaM W TOBapHbIM 3HakaM", paHee WMeHOBaBLIErocs
rocyfapcTBeHHbIM yupexzaeHuem "Manata no NaTeHTHbIM cnopaM POCCMIACKOrO aresTcTBa MO NaTeHTaM W TOBapHbIM 3Hakam',
CO3AaHHOr0 B pesynbTaTe NepeMMeHOBaHMA [0CYAapCTBEHHOro yupexaeHws "AnennsuuoHHas nanata POCCMWACKOro areHTcTea no
NaTeHTaM W TOBapPHbIM 2HakaM" Ha OCHOBaHWM NpPWKa3a POCCMINCKOro areHTCTBa MO MaTeHTaM W TOBapHbIM 3Hakam oT 13.02.2003 N2
19.
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MATEHTHO-
MHOOPMALIMOHHBIE
NPOAYKTHI
MOLWNWHbBI
MEXAYHAPOAHOE e [aTeHTHble BEAOMCTBA U MEXAYHApOAHbIe OpraHn3aunu
COTPYZJHUYECTBO « Poccuiickve BJ1
COTPYAHWYECTBO C o * 2apybexHsie BA
PETMOHAMM POCCHM = o :

= lionesHbie Pecypchbl
KOH®EPEHLMM, CEMUHAPGI N * DNonesHble pecypce

e ABTODCKOE Mpaso

HAYYHARA AEATENLHOCTb

OBYYEHME

OTAENEHME « BCEPOCCHUWCKAR
NMATEHTHO-TEXHUYECKASR
BEMBJTMOTEKA»

OTAENEHMUE «MNAJNATA No
MATEHTHbLIM CMTOPAM>»

SNEKTPOHHOE
B2AMMOAENCTBMUE C
i 0

L A [ wmdx pyc i

27.02.2019 Es



BcemMupHasa opraHusaiysa UHTEIUIEKTYaJIbHON
cooctBenHoctu (BOUC) — //www.wipo.int

F & | 5 ownc- cegepanstoer X |+ 8%

&« =

O @

O @Mnc

MJIATHBIE YCNYT ¥ ©oUnc

MATEHTHO-
WHPOPMALIMOHHLIE
nNPOAYKTHI

NOLWINHbI

MEXAYHAPOAHOE
COTPYAHMUYECTBO

COTPYAHWYECTBO C
PErTMOHAMM POCCUM

KOH®EPEHUWW, CEMWUHAPDI
HAYUHARA AEATENLHOCTb
OBYYEHME

OTAENEHUE «BCEPOCCUWCKAR
MNATEHTHO-TEXHWUYECKASA
BWBJ/IMOTEKA»

OTAENEHME «MAJIATA NO
MATEHTHbLIM CNMTIOPAM»

SNEKTPOHHOE

B3AMMOAENCTBME C
SAABUTENAMMN

OOUNUMAJLHBLIE NYENTUKALNK
WH®OPMALMOHHBLIE PECYPCbI

3AKYINKM ounc
BAKAHCUM
KOHTAKTbI

www.fips.ru

«lMaTeHTHble BeJOMCTBa U MeXXJyHapoAHble OpraHu3aLMn>» - CCbUJIKM Ha CalTbl 60/IbLUMHCTBA NAaTEHTHbIX BEAOMCTB MMPa M Ha CalTbl MeXAYHapPOAHbIX

OpraHM3alui No UHTE/IEeKTYyaNbHOW cOOCTBEHHOCTH.

MeXxayHapoAHbie OPraHn3auum

w = L

a

2

X

HazBaHue Koui URL-agpec
ADpPUKAHCKAA OPraHu3auus MHTeNneKkTyanoHon cobcteeHHocTy (OAPT) OA | http://www.oapi.int/
ADpPUKAHCKaa PervoHanoHas oOpraHWzaumns MHTENNeKTyanbHon cobctBeHHocTn (ARIPO) AP http://www.aripo.org/
BeaoMcTBO BeHWNOKCa MO MHTeNneKTyanbHoi cobcTeeHHocTn (BOIP) BX http://www.boip.int/
BepoMcTBO EBPONENCKOro Cokza no MHTennekTyanbHou cobcreeHHocTn (EUIPO) EM https://euipo.europa.eu/
BceMMPHaRA OpraHn3auva MHTenneKkTyansHon cobcteenkocTu (BOUC) WO | http://www.wipo.int/
EBpazuniickoe nateHTHoe BegomMcTeo (EAMB) EA http://www.eapo.or
EBponeiickoe naTexTHoe BegomcTeo (EMB) EP http://www.epo.org/
MeXrocyapCTBEHHbI COBET N0 OXpaHe MHTeNnnexkTyanbHon cobcTeeHHocTn (MICUC) http://www.rupto.ru/activities/inter/eapo
MeXAYHapOoAHbI COK3 N0 OXPaHe HOBbIX COPTOB pacTexuit (UPOV) XU http://www.upov.int/
MaTeHTHOE BEAOMCTBO COBETA Mo coTpyaHuuecTBy apabckux rocyaapcTe Mepcuackoro 3anmea (GCC Patent Office) GC http://www.gccpo.org/

HauuoHanbHblie NaTeHTHbIe BEOMCTBa

Ko,
CrpaHa Chole MpoMbiwneHHan co6CcTBeHHOCTD ABTOpCKOe npaso
CTpaHbI-
@ AzepbanaxaH AZ http://www.azstand.gov.az/ http://www.copag.gov.az

A f @@ gdx pyC



Database PATENTSCOPE — bJ] natreHTOB

B & | B ounc - oeaepansHoe rocy, | B2 PATENTSCOPE b 4 ‘ + v — X
— — (9] o £ httpsy//www.wipo.int/patentscope/en e 3= 7. =
PATENTSCOPE

The PATENTSCOPE database provides access to international
Patent Cooperation Treaty (PCT) applications in full text format
on the day of publication, as well as to patent documents of T :
participating national and regional patent offices.

e

The information may be searched by entering keywords, names of applicants, international Video: What is PATENTSCOPE and why use
patent classification and many other search criteria in multiple languages. t?

Access the PATENTSCOPE database
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MeHI0 Noncka naTtTeHToB

bl Patentscope cooeput 74 MnH. NaTEHTHbLIX OKYMEHTOB,
3,5 MIH. 3a9BoK Ha nateHT PCT
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Cucrema PATENTSCOPE n0380MA€T NPON3B0AUTS MOUCK B 74 MIH. NATEHTHsIX AOKYMEHTOB, BKMKOYaR 3.5 MIH. OnyONIMKOBaHHbIX MEXIyHapOAHbIX 38ABOK Ha
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Tema oricka: MoHOOOMEHHEIE CMOJTBI
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_-; MOKMCK MO MEXAYHAPOAHLIM U HALUMOHANbHLIM NaTEHTHLIM OHZaM

WORLD INTELLECTUAL PROPERTY ORGANIZATION
Q Mouck | MpocmotpeTs | ™M Mepesog | '« HoeocTu e e
CTaprosan CTpaHuua » Ycnyru B obnactv ViC » PAT SCOPE
PezynbTatsl 1-10 1o 195 484 ana Kputepuit: ALLTXT:(ion exchange resins) BegomcTeo(-a):all S3sik: RU CokpauleHue 00 0CHOBbI Cosa (CTEMMUHT): true ©

M ™1 2 3 4 5 6 7 8 9 10 M Page 1 /19549 Go

YTOYHNUTL NOUCK ALLTXT:(ion exchange resins) Q Tokazartb peaynbTatel MRS 3
Ananus
Coptupoeatb no: PenesantHocTe ~ View Bce ~ [nuHacnucka 10 ~  ABTOMAaTW3MPOBaHHLIW Nepesof [T side-by-side
Ha3zBaHue Crpaxa [ara nyOnukauum
Knacc MK Ne 3aABKH 3anBuTenb W3obpetatens
1. 4191812 lon exchange process involving emulsion ion exchange resins us 04.03.1980
BO1J 47/10 @ 05943891 Rohm and Haas Company Chong Berni P.

lons are exchanged between emulsion ion exchange resins and conventional ion exchange resins during both batch and column contact. This process may be used to
place the emulsion resin or the conventional resin in the desired ionic form.

2. 0009396 Process for ion exchange between fine particle size ion exchange resins and macrobead ion exchange  EP 02.04.1980
resins.
B01J 49/00 @) 79301938 ROHM & HAAS CHONG BERNI PATRICIA

lon exchange can be carried out between ion exchange resins having a particle size of 0.01 to 1.5 micrometers and macrobead ion exchange resins having a particle
size of at least 40 micrometers in batch and continuous processes. This can be used to place the fine resins in a desired ionic form either during their preparation or to
regenerate them after use. Individual or mixed fine resins and individual or mixed macrobead resins can be used in this way.

3. 4122048 Process for conditioning contaminated ion-exchange resins us 24.10.1978
CO08L 67/00 @ 05822319 Commissariat a 'Energie Atomique Buchwalder Michel
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8. (US20170148535) Method for treatment of spent radioactive ion exchange resins

[ Hay. Gubnuorpad. gaHHkIe ] OnucaHue I ®dopmyna u3odpeTeHusa I YepTrexu I [oKyMeHTbI _

MoCTOAHHAA CCbiNka &2

Homep 3aneku: 15358216 [laTa 3anBku: 22.11.2016

Homep nybnukauuu: 20170148535 [lata nydnukauyuu: 25.05.2017

Homep npegocraBneHHoro natenTa: 10157691 [lata ebigayum natenta: 18.12.2018
Bug nyonukauum: B2

MIK: G21F 9/04 (@ CPC: CO2F 1/42
G21F 9/08 CO2F 2101/006
CO2F 1/42 CO2F 2103/023
G21F 9/12 G21F 9/08
G21F 9/16 G21F 9/12
G21F 9/30 G21F 9/16
CO2F 101/00 G21F 9/30
CO2F 103/02 G21Y 2002/60

G21Y 2004/201

3anBuTenu: KOREA ATOMIC ENERGY RESEARCH INSTITUTE

Wzo0petatenu: Hee-Chul Yang
Min-Hoon Baik
Hyung-Ju Kim

Dong Yong Chung
Jong-Won Choi

AreHThI: Maier & Maier, PLLC

[Narta 10-2015-0165723 25.11.2015 KR

npuopurera:

Ha3seanue: (EN) Method for treatment of spent radioactive ion exchange resins
Pedepart: (EN)

[A] method and an apparatus for the treatment of waste ion exchange resins

containing radionuclides, and further relating to a method for the treatment of

waste ion exchange resins containing radionuclides by the stepwise heat .

treatment and an apparatus to accomplish the method. i, §

0:48
27.02.2019

A ﬁ b x ENG




Patentscope

0%D0%B5%D! b e = 1 &

& = O Y ) htips://patentscope.wipo.int/search/ru/detail jsf7docld= 750&tab=PCTDESCRIPTION&office=&prevFilter=&sortOption=%D0%A!

WIPO g PATENTSCOPE

[MoucK No MeXxAyHapoaHLIM ¥ HAUMOHANbHLIM NAaTeHTHLIM OoHAaM
WORLD INTELLEOTUAL PROPERTY ORGANIZATION

Q Mouck | Mpocmotpers | B Mepesog | ¥ Hoeoctu a e

bk MoBunsHas sepcws | Deutsch | English | Espaiol | Frangais | B#:E | St30{ | Portugués | &Pz | s |

Craprosan cTpaHuya » Ycnyru B obnactv UC » PATENTSCOPE

€ 4 9  ABTOMaTM3UPOBAHHLINW Nepesog
8. (US20170148535) Method for treatment of spent radioactive ion exchange resins

[ Hau. 6ubnuorpad. aaHHble ] Onucanune I ®opmyna u3obpeTeHua ] YepTexu I [oKyMeHTbI _

Mpumeyanue: TEKCT, OCHOBAHHLIN Ha ABTOMATU3UPOBAHHLIX NPOLIECCAX ONTUYECKOro Pacno3HaBaHKA 3HaKoB. [ANA puanYeckix Leneil npocsta Wcnons3osats
BapuaHT & hopmate PDF

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a method and an apparatus for the treatment of waste ion exchange resins containing radionuclides. More precisely,
the present invention relates to a method for the treatment of waste ion exchange resins containing radionuclides by the stepwise heat treatment and an
apparatus to accomplish the said method.

2. Description of the Related Art
The basic concept of treating liquid radioactive waste in light water nuclear power plants in Korea is to treat the waste by evaporating using a waste
liquid evaporator, concentrating, and solidifying thereof using paraffin as a solidifying agent. However, all the different impurities included in the radioactive
waste liquid generate foams and scales in the evaporator, and accordingly the performance of the evaporator is reduced and the operation costs is
increased because of the frequent maintenance, resulting in the problem of continuous running of the evaporator. To solve the problem, studies have been
actively going on about the method for the treatment of waste liquid using organic/inorganic ion exchange resins, microfiltration or ultrafiltration membranes,
and reverse osmosis membranes.

The ion exchange resin being used to treat radioactive waste liquid is prepared by combining a polymeric gas in a fine three-dimensional structure with
an fon exchanger, which is composed of the polymers to exchange and purify the ionic substances dissolved in the polar or non-polar solution. The system
of purifying waste liquid is accomplished by replacing the movable ions included in the ion exchange resin with other ions. Such ion exchange resin has
been used in various water treatment processes for the purpose of separation, purification, and decontamination. Particularly in nuclear power industry, the
ion exchange resin has been used to purify cleaning water or cooling water in a nuclear power plant. However, the ion exchange resin becomes a waste
ion exchange resin when it is worn out. The waste ion exchange resin is still in the form of a polymer having excellent mechanical strength or chemical
resistance, and the functional group on the surface of the waste ion exchange resin remains as the ion exchange form after the replacement with
radionuclides. Therefore, it is very difficult to separate and extract the radionuclide attached on the resin, making the waste ion exchange resin one of the
most difficult combustible radioactive wastes to treat in a nuclear power plant.

L A f =@ dx ENG
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8. (US20170148535) Cnocob 06paboTku 0TPabOTaHHbIX HOHOOOMEHHBIX CMOS PaAUOAKTUEHbLIX HOHOB

[ Hay. 6ubnuorpad. AaHHbIe I Onucanune ] ®opmyna uzobdpetreHun ] Yeprexu I LOKyMeHTbI _

Mpumeyanue: TEKCT, OCHOBAHHLIV Ha ABTOMATH3MPOBAHHLIX MPOLIECCAX ONTUUECKOro PACcNo3HABAHNA 3HAKOB. [ANA pUAMYEeckux Leneil npocsba UcnonL308ats
BapuaHT B chopmare PDF

TpeboeaHuA
1. Cnocod 08paboTku 0TX0A0E MOHHEIX DOMEHHLIX CMOT , COfepXallyX PaAUOHYKNMAL! , BKOUAOLWMe B CeDR cneaytoLume 3Tansi:
CyLUKKM OTX0A08 MOHHBIX 0BMEHHEE CMOR , CoepKalUmMX PaguoHyKNuas! (3tan 1);

oTaensAoLiee WOHHEIR TennooBMEHHMK , COAEPKALLIWA PAANOHYKNUAL! U3 BLICYLIEHHLIX 0TX0A08 MOHHORD DBMEHE CMONk! C NoAAepKaHneM
AWOKCUAEI CepLl B peakTope (31an 2);

npespalLeHne NeTy4ero COEANHEHNS , COAepXalLMe PAaUOHYKNWUAL! , MONYYeHHbIe 13 MOHHOMD TennooOMeHHIKa , pa3feneHHsIi Bl | B
HeneTyume OKCHAbI Cepsl , COAEPaLLMX PAANOHYKIUAL (3Tan 3);

NpeBpaLLeHnR OKCUAOE Cepsl, COAepXallve PAAMOHYKNUAL! Bhille, B XNOPWALI, COAEPKALUNX PAOUOHYKNUAs! (3Tan 4); a Takke
oTAeneHnA 1 cHopa PAAMOHYKNMAOE W3 XNOPWAOE, COAEPXaLUMX PaAMOHYKNUAL! Bbille MyTeM UCTIApeHUA U KOHAEHCAUMM (CTagua 5),
OTNUYAKLLMIACA TEM , UTO pazzeneHine MOHHOTO TennooBMeHHMKa Ha CTaaun 2 NPpoBoART npu 150~400 ° C

2. Cnocob 05paboTkut 0TX0408 MOHHEIX OOMEHHEIX CMOI , CoaepaLLuX PaavOHYKIUALI B COOTBETCTBMM C M.1 , OTNUYALLMMCA TeM , YTO cnocod
[LONOMHUTENEHO BKKOUAET B ceBA 3Tan (DOPMUPOBAHNA 0DYIrMEHHbIX MaTEePUAanoE 3 OCTABLLUEroCA OPraHMUeckoro Matepuana , reHepupyemoro 8
0Tx0Aax MOHHOrD 0BMEHa cMone |, YsR MOHHBIN TennooOMeHHIK Obin 0TAENEH Ha CTaguu 2 Boille.

3. Cnoco® 00paboTku OTX0L0E MOHHEIX OOMEHHLIX CMOTT , COAEpPXaLLMX PAANOHYKNNAL! B COOTBETCTBMM C N.2 , OTNIMYALMIACA TEM , UTO
o0dpa 111e YrnepoancCTLIX MaTep )B NPOBOAAT npu 550~700° C

4 Cnocoﬁ oGpa6omA orxonos uolmux _OOMEHHEIX CMOIT , cofep¥alluX PaauoHyKIUas! B COOTBETCTEBMM C M1, OTAMYAIOWMIACR TEM , UTO CYLLKY Ha
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Home > Knowledge > International Classifications > International Patent Classification

International Patent Classification (IPC)

The International Patent Classification (IPC), established by the
Strasbourg Agreement 1971, provides for a hierarchical system of

language independent symbols for the classification of patents : gj:;i?;‘mzr['g?'o” i
and utility models according to the different areas of technology to » IPC statistics

which they pertain. A new version of the IPC enters into force F Hieaueniy e Gucstini
each year on January 1. Find out more about the IPC.

Access the International Patent Classification

Resources
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NIST — Reference Data
www.nist.gov/srd

| | msr Standard Reference Dat X

& = 0O @M O httpsy//www.nist.gov/srd bg = L '

STANDARD REFERENCE For over 50 years, NIST has developed and distributed Standard Reference Data in Chemistry,
D AT A Engineering, Fluids and Condensed Phases, Material Sciences, Mathematical and Computer
Sciences and Physics..

f MASS SPEQ’RM LIBRARY s
SHOP + S eI ‘%_\
%\
) 3\
SRD Catalog i i\
Bimozm NST 1;'
Free SRD § e | M
“Amasvam \\; ]
SRD Sorted by Topic
Software/Data Version /
Public Law Mass Spec: NIST/EPA/NIH Mass ICSD: FIZ/NIST Inorganic Crystal
SRD Definition Spectral Library Structure Database Thermodynamic and Transport

R . Properties
Critical Evaluation
Criteria
NIST produces the Nation’s Standard Reference Data (SRD). These data are assessed by experts and are trustworthy

Journal of Physical
Y such that people can use the data with confidence and base significant decisions on the data. NIST provides 49 free SRD

and Chemical
Reference Data databases and 41 fee-based SRD databases. SRD must be compliant with rigorous critical evaluation criteria.
National Standard Send questions to data@nist.gov= or call 1(844) 374-0183 (Toll Free).

Reference Data Series

Related Data Products
and Links + POPULAR DATA PRODUCTS
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NIST — Standard Reference Data

nst Free SRD | NIST X

> O @ |A&

www.nist.gov/srd/free-srd @ % = 7. e

This database provides values of electron-effective attenuation lengths in solid elements and compounds at selected
electron energies for surface analysis by Auger-electron spectroscopy and X-ray photoelectron spectroscopy. Read

More

SRD NIST Computational Chemistry Comparison and Benchmark Database

101
This database contains experimental and computed (quantum mechanics) thermochemical data for a selected set of
nearly 1,900 gas-phase atoms and small molecules. Read More

SRD IUPAC/NIST Solubility Data Series

106
This data, extracted from the IUPAC-NIST Solubility Data Series, contains more than 67,500 entries of mutual
solubilities and liquid-liquid equilibria of binary, ternary and quaternary systems. Read More

SRD NIST Electron-Impact Cross Section for lonization and Excitation

107
This database provides total ionization cross-sections of molecules by electron impact, cross-sections for some
atoms, and energy distributions of ejected electrons for H, He, and H,. Read More

SRD NIST Handbook of Basic Atomic Spectroscopic Data

108
This handbook provides a selection of the most important and frequently used atomic spectroscopic data, including
neutral and singly-ionized atoms of the elements hydrogen through einsteinium (Z = 1 to 99). Read More

SRD NIST Ground Levels and lonization Energies for the Neutral Atoms

m
Ground levels and ionization energies for the neutral atoms are included in this database. Read More

SRD NIST Ultraviolet Spectrum of a Platinum Lamp

112

The spectrum of a platinum hollow-cathode lamp containing neon carrier gas was recorded photographically and
photoelectrically to determine the wavelengths and intensities for about 5600 lines in the region 1130 A to 4330 A.
Read More
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A Reference Equation of State for Heavy Water

A Relativistic Complex Optical Reference Values and Reference Temperature Dependence of Phase Transition Enthalpy
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[UPAC — NIST Solubility Database

() o £ https:/srdata.nistgov/solubility, ke = 7. &

Home IUPAC-NIST SOLUBILITY DATA SERIES

Introduction

Search Menu IUPAC-NIST Solubility Database, Version 1.1
IUPAC Series (PDF) NIST Standard Reference Database 106

Reference
Version History Last Update to Data Content: 2012

. ) 3 1 T 7
Aboutthe Pioioct DOI: http://dx.do1.org/10.18434/T4QC79
Disclaimer Data compiled and evaluated by
Contact Us IUPAC (International Union of Pure and Applied Chemistry)

Acknowledgements
Rate Our Products

Distributed by the Office of Data and Informatics of the National Institute of Standards and Technology (NIST) Material Measurement Laboratory (MML).
Website 1s owned by NIST (an agency of the U.S. Department of Commerce)

NIST Home Page | NIST Databases | Privacy Policy / Security Notice / Accessibility Statement

Last updated: February 18, 2015 (Created: August 17, 2007)
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Solubility Data Series — cnucok TomoB B pdf-chopmare

SO G (o

Home

Introduction

Search Menu
IUPAC Series (PDF)
Reference

Version History
About the Project
Disclaimer

Contact Us
Acknowledgements
Rate Our Products

3 1UPAC Solubility Publica X

(]

https

/srdata.nist.gov/solubility/|UPA

@ JUPAC SOLUBILITY DATA SERIES (ONLINE)

This website 1s the product of a collaboration between NIST and the IUPAC Analytical Chemistry Division, Commission on Solubility Data. The IUPAC Solubility
Data Series documents found on this site are web-versions of the volumes. The original volumes were scanned by NIST into PDF files and digitized.
Table of Contents are provided for Volumes 20-40, providing a description of the organization of each of the volumes. These volumes are available in sections. Other

volumes will be become available split into sections as time permits.

The best way to find a particular solubility system is to go to the system index given in each volume, look for the particular system, and (if found) go to the appropriate

section(s) given in the table of contents.

Volumes 1-19||Volumes 20-38|[Volumes 39-65||Volumes 66-103

2 Volumes 1-19 are currently only available as single PDF files

YEAR| VOL TITLE SOURCE EDITORS
1979 | 1 Helium and Neon IUPAC SDS Vol 12 HL. Clever
1979 | 2 Krypton, Xenon and Radon IUPAC SDS Vol 27'; HL. Clever
1979 | 3 Silver Azide, Cyanide, Cyanamides, Cyanate, Selenocyanate IUPAC SDS Vol 3% M. Salomon

and Thiocyanate SRS

1980 | 4 Argon IUPAC SDS Vol 47 HL. Clever
1981 | 5/6 Hydrogen and Deuterium IUPAC SDS Vol 5/6 2 CL. Young
1981 | 7 Oxygen and Ozone IUPAC SDS Vol 7% R. Battino
1981 | 8 Oxides of Nitrogen IUPAC SDS Vol 8-/5 CL. Young
1982 | 9 Ethane IUPAC SDS Vol 9% W. Hayduk
1982 | 10 Nitrogen and Air IUPAC SDS Vol 10% R. Battino
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27.02.2019 57

L A [ @ dx ENG




NIST Chemistry WebBook. / US: National Institute of Standards and
Technology. http://webbook.nist.gov/chemistry

§] webbook,nist.gov — Anaer: XV~ Welcome to the NIST WebBe X

C'  [3 webbook nist.gov iy =

NNJISST :emierstendieineonr - NIST Chemiistry WebBook, SRD 69

& Searchy NIST Datay Abouty

Welcome to the NIST Chemistry WebBook

The NIST Chemistry WebBook provides access to data compiled and distributed by NIST under the Standard Reference Data Program.

The NIST Chemistry WebBook contains:

e Thermochemical data for over 7000 organic and small inorganic compounds:
o Enthalpy of formation
o Enthalpy of combustion
o Heat capacity
o Entropy
o Phase transition enthalpies and temperatures
o Vapor pressure

* Reaction thermochemistry data for over 8000 reactions.
o Enthalpy of reaction
o Freeenergy of reaction

* IRspectrafor over 16,000 compounds.

* Mass spectra for over 33,000 compounds.

e UV/Vis spectra for over 1600 compounds.

e Gas chromatography data for over 27,000 compounds.

o Electronic and vibrational spectra for over 5000 compounds.

® Constants of diatomic molecules (spectroscopic data) for over 600 compounds.

* lon energetics data for over 16,000 compounds:
o lonization energy
o Appearance energy -

@ 10.1134-51063774509...pdf  ~ ¥ Bce ckavanmbie bakinel... X
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;
’ §] webbook.nist.gov — Anaer X/Y'\\'l Chemical Formula Search % 2 =rfa| x

€ C' [ webbook.nist.gov/chemistr

National Institute of .
N Er e arts and fechneesr - NIST Chemistry WebBook, SRD 69

& Searchv NIST Datay About ¥y

Search for Species Data by Chemical Formula

Please follow the steps below to conduct your search (Help):

1. Enter the desired chemical formula (e.g., C4H‘CI):|

2. Select any desired options for the search:
Exactly match the specified isotopes. (Help)
Allow elements not specified in formula. (Help)
Allow more atoms of elements in formula than specified. (Help)
¥ Exclude ions from the search. (Help)
3. Select the desired units for thermodynamic data:
® S| calorie-based
4, Select the desired type(s) of data:
Thermodynamic Data Other Data

Gas phase IR spectrum

Condensed phase THz IR spectrum

Phase change Mass spectrum

Reaction UV/Vis spectrum

lon energetics Gas Chromatography

lon cluster Vibrational & electronic energy levels

Constants of diatomic molecules

Henry's Law

5. Press here to search: Search

Chemical Formula Search Help

Rules for chemical formulas (Back to search)

- roa ' PR T o ' f e ' g s g g o PP RPN

E 10.1134-51063774509...pdf  ~ ¥ Bce ckauaHHble dalinel... X

<) % ZE 12:08



Iouck mo ¢gopmyae: C_H O,

’ ﬂ webbook,nist.gov — Anaer XYM*: Search Results X
€« C' | [ webbook nist.gov/cgi/cbook .cgi?Formula=c7hto2&Nolon=on&Units
National Institute of .
Standards and Technology  NJST Chemistry WebBook, SRD 69

® Searchy NIST Datay About vy

Search Results

11 matching species were found.
For each matching species the following will be displayed:

e Chemicalname
e Chemicalformula

e Structureimage (if available)

Click on the name to see more data.

1. Benzoic Acid (C7HgO3)
HO —-

y

2. Benzaldehyde, 2-hydroxy- {C;HgO,)

\
o=/ OH

3. Benzaldehyde, 4-hydroxy- (C7HgO,)
=, o

HO—

4. p-Benzoquinone, 2-methyl- (C;HgO,)
=0
P
5.2-Hydroxy-2,4,6-cycloheptatriene-1-one (C;HgO,)
]

——OH

B 2 /2 Curnrmid) D nrananal/ic U N\
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’ ﬂ webbook.nist.goy — Anaer: X - Benzoic Acid X

ifcbook.cgi?ID =C65850&Units lask =2F97 %

C' [ webbook.nist.gov/

«
National Institute of
INJISST v enitiinoioor - NIST Chemistry WebBook, SRD 69

U.S. Department of Commerce

® Searchv NIST Datay Abouty

Benzoic Acid

e Formula: C;H¢O;

e Molecular weight: 122.1213

e |UPAC Standard InChl:
o InChI=18/C7H602/cB8-7(9)6-4-2-1-3-5-6/h1-5H, (H,8,9) InChITRUST
o Download the identifier in a file.

e |UPAC Standard InChlKey: WEYMKLEDIGXETP-UHFFFAOYSA-N

e CASRegistry Number: 65-85-0

e Chemical structure: o
O
=>4
[¢)

This structure is also available as a 2d Mol file or as a computed 3d SD file
The 3d structure may be viewed using Java or Javascript.
e Other names: Benzenecarboxylic acid; Benzeneformic acid; Benzenemethanoic acid; Benzoesaeure GK; Benzoesaeure GV; Carboxybenzene; Dracylic acid;
Phenylcarboxylic acid; Phenylformic acid; Retarder BA; Retardex; Salvo, liquid; Solvo, powder; Tenn-Plas; Acide benzoique; Benzoic acid, tech.; Kyselina benzoova;
Benzoesaeure; Salvo powder; E 210; HA 1; HA 1 (acid); Phenylcarboxy; Benzenemethonic acid; Diacylic acid; Flowers of benjamin; Flowers of benzoin; Oracylic acid;
Retarder BAX; NSC 149
e Permanent link for this species. Use this link for bookmarking this species for future reference.
e Information on this page:
o Gas phase thermochemistry data
o Condensed phase thermochemistry data
o Phasechange data
o Henry'sLaw data
o IR Spectrum
o Mass spectrum (electron ionization)
o UV/Visible spectrum
o Gas Chromatography
o References
o Notes
e Other data available: hd
= — e O B EE 1209
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Ilouck nmo Ha3BaHuIo: benz*

Methyl benzoate (CgH,0,)
Benzoic Acid (C,H.O,)
Methyl anthranilate (C,
Acetylsalicylic acid (C
Butyl benzoate (C,,H,,0,)

Salicylic acid (C,H.O,)

methyl p-anisate (CgH,,O,)

Methyl vanillate (C,H, ,0,)

methyl o-anisate (C4H,,O,)

Benzoic acid, 4-chloro- (C,H.CIO,)
4-hydroxybenzoic acid (C,H.O,)

Benzoic acid trimethylsilyl ester (C, H,,0,Si)
Benzoic acid, 4-methyl- (C,H,O,)

o-Toluic acid (C,H,0,)

m-Toluic acid (C,H,O,)

p-anisic acid (C,H,0,)

4-aminobenzoic acid (C,H,NO,)

methyl 4-nitrobenzoate (C;H,NO,)

Benzoic acid, 4-bromo- (C,H_BrO,)

Benzoic acid, 4-chloro-, methyl ester (C,H,CIO,)
3-hydroxybenzoic acid (C,H,0,)

Methyl 4-methylbenzoate (C4H,,O,)
Cyclohexanecarboxylic acid (C,H,,0.)

7 1272
3.4-Dimethylbenzoic acid (C4H, ,O,)
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Keywords hoang Fluid Phase Equilibria Volume Issue Pages m

Advanced search
5 results sorted by relevance | date
g Set search alert Research article O Abstract only

Measuring and modeling thermodynamic properties of aqueous lysozyme and BSA solutions
Fluid Phase Equilibria, Volume 472, 25 September 2018, Pages 62-74

Refine by Martin Hiibner, Christoph Lodziak, Hoang Tam Joseph Do, Christoph Held
Years Sign in to check access

2018 (2)

20162 Research article O Abstract only

" Predictive Tait equation for non-polar and weakly polar fluids: Applications to liquids and liquid mixtures
2015 (1) Fluid Phase Equilibria, Volume 425, 15 October 2016, Pages 143-151
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journal. The coverage of the journal spans practically all areas of fundamental chemical research

and is presented in five sections:

== General and Inorganic Chemistry; Physical Chemistry; Organic Chemistry; Organometallic Impact Factor Available
= Chemistry; Chemistry of Natural Compounds and Bioorganic Chemistry.
¥ L & 9 2 0529 1952 - 2018
The Bulletin's International Advisory ... show all
Volumes Issues

Browse Volumes & Issues 67 769
Articles Open Access ‘
35,876 1 Article

Full Articles IiEPQRH’S

Latest Articles

Melting surface of a solid solution based on palladium, gold, and copper with Stay up to Date

L A @ ) ENG

10.05.2018




Br100op THIa myOnuKamuu

B a ‘ |4 springerlink journals — Axa ‘ 4) Search Results - Springe X ] + v — X
&~ > 0O o B httpsy//link.springer.com/search?query=liquid +crystals pie e L e -

g ap ey e g TICUUCIIG CuaUrE

@ Springer Link

liquid crystals n £

Home -« ContactUs

U H H 1 i A
Include Preview-Only 250,762 Result(s) for 'liquid crystals : o
content Mervyn Singer
Sort By » Date Published Page| 1  of12539 »
Refine Your Search
Book
Content Type T A
s o110 Liquid Crystals Official
) Chapter 75,059 Materials Design and Self-assembly ]oumal of
Carsten Tschierske in Topics in Current Chemistry (2012,
Conference Paper 11,132 s oty ) The Euro s
Reference Work Entry 4374 SOClety of
Protocol 3137 Intensive
Book B
Book 72 Care Med
Conference Proceedings 8 quuld CI‘yStals
Book Series 1 Prof. Dr. Horst Stegemeyer. . in Topics in Physical Chemistry (1994)
Discipline see all
Chemistry 66,521
Physics 53,884 Reference Work Entry = At a glance |C’P,(

7
B A tm ) ENG o

10.05.2018




Springer Handbook of ...

B < 4 springerlink journals— Axg | ) Springer Handbook of | X | 4+

= X
& = ) M & httpsy/link.springer.com/book/10.10¢ : 19347-3#editorsandaffiliations D¢ e 1. &
L OPLIUIECL LN e — rroemne e Curnuc e —cog

Springer Handbook of Petroleum Technology Login to check access

Editors (view affiliations) Buy eBook
Chang Samuel Hsu (£53&), Paul R. Robinson
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EUR236.81
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7 30 38 34k Instant download
« Readable on all devices
Citations Mentions Readers Downloads o OwnitToraer
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