Komm'toTepHe MoaentoBaHHS B XiMil, KOMMHOTEPHI METOAM CUHTE3Y HOBUX PEYOBUH

AHanizyloud ojep)kaHi JaHI MOXHa CKa3aTd, IO KOJIp 3YMOBJEHO YTBOPEHHSIM
BIAMOBIMHUX 3’€MHAaHb. KOJIpHUI TOH OTpUMaHUX MITMEHTIB XapaKTepU3Y€EThCS 3HAYCHHIMHU
MepeBaKHO1 JOBXMHU XBWJI, fIKa 3HAXOMuThcs B Mexkax 588-700 mm. KomOiHarii amiomiHio 3
KOOaJIbTOM JAIOTh POXKEB1 BIATIHKH. [IpUCYTHICTH amtOMIHIIO TIPU3BOJIE 10 YTBOPECHHS TBEPIUX
PO3UMHIB OKCHUTIIPOKCHIIB 3ali3a Ta aJIOMIHII0 YEPBOHOTO KOJbOPY. 3pa3KH, L0 BiIMOBIIAIOThH
pI3HOMY BMICTYy KOOQJIbTy Ta aIOMIHIIO BIAMOBITAIOTH POKEBO-OY3KOBUM KOJbOpPaM yTBOPECHHX
npoayktiB. KomOiHalii ko0anbTy 3 3aJ1i30M Jal0Th KOJIbOPU KOPUYHEBUX BIATIHKIB, MEPEBaXKHA
JTOBKMHA XBWI SIKUX (596 HM) BIAMOBiJae YepBOHIM 00nacTi cmekTpa. bimpimmii BMICT 3aiiza
pOOHUTH MIrMEHT TeMHO-KOpuuHeBoro koibopy. Ilorpiiina Touka (Fe — Al — Co) mae Tex
KOPUYHEBUN KOJIIP.

YucToTa KOJIBOPY — 1€ CTYIIHb HAOIMKEHHS JaHOTO KOJIbOPY JI0 YHCTOTO CIEKTPAJIbHOTO,
10 BUPAKAETHCS B YaCTKax oAMHUIl. HalOUTbIIOI0 YMCTOTO0 BOJIOMIIOTH KOJBOPH CIieKTpa. Tomy
YHCTOTa BCIX CHEKTPAIbHUX KOJBOPIB MPUUMAETHhCA 3a OJUHMIIO, HE3BAXKAIOUM HA IXHIO Pi3HY
HacuueHicTh. Haitbunpm HacWYeHWA CHHIA KOJip, HaWMEHI - >KOBTUH. OcoOJMBO HacHYCHI
KOJIbOpU CIOCTEpIraloTbCs B CHEKTPl, SKUA HE MICTUTH AOMIIIOK Oioro abo yopHoro. byro
BCTAHOBJICHO, IO JOJaBaHHS 10 3aii3a KOOAIbTy 1 AIIOMIHIIO 30UTBIIYE YHUCTOTY KOIBOPY
npubnuzHo Ha 20-25%.

Jnst BU3HAYCHHSI BIUTMBY (ha30yTBOPECHHSI Ha KOJIPHI XapaKTEPUCTHUKU MITMEHTIB OJIepyKaH1
mirmenTH npoxapiosamu npu 800 'C. Ilicis NpoXapioBaHHS 3MIiHMBCS KOTIPHHII TOH: B
KOMOIHaIisX 3 amoMiHieM BiH 30utbmmBCs (579-630 HM), B KOMOIHAIisIX 3 KOOAIBTOM —
3Hn3uBcA(400-560 ©M). Hanpuknan, choiibHa NPUCYTHICTE y PO3YMHI 3ali3a Ta aJllOMIHIIO
00yMOBHIIAa TEPAKOTOBO-YEPBOHMM KOJTIp MIrMeHTiB. [lirMeHTH, 10 CKIay SIKUX BXOIWIN aTFOMIHIN
Ta KOOAJIbT, 3 POXKEBHUX Mepernun B sickpaBo-cuHi. KomOiHawii koOanbTy 3 3ali30M Jaiu cipo-
KOPHUYHEBI BIATIHKHY.

Takum 4YuHOM, Ui OJAEp)KAHHS MIrMEHTIB 3 HEOOXITHUMM BIIACTMBOCTSMH (KOJBOPOM,
BIITIHKOM, YKPHUBICTICTIO, CBITJIOCTIAKICTIO, IHTCHCHUBHICTIO Ta 1H.) TOTPIOHO YITKO BHUTPUMYBATH
TEXHOJIOTIYHI ~MapaMeTpu BuUpoOHUITBa. [IpM HE3HAYHOMY BIAXWJIEHHI Bi HUX MOXe
YTBOPIOBATUCH MITMEHT 1HIIOT CTPYKTYPH 1 HE3aJOBIIILHOT SIKOCTI.
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Properties of cadmium pigments treated with sodium hydrate or sulfuric acid water solution
have been studied. Inorganic pigments received from Chemical Factory “Permedia S.C.” (Lublin,
Poland) were used. The examined cadmium pigments were: Cadmium Yellow ST (CdS), Cadmium
Yellow WO-2 (CdS*0,2 ZnS), Cadmium Yellow SO-1 (CdS*0,2 ZnS), Cadmium Orange SZ-1
(CdS*0,1 CdSe), Cadmium Orange SW-1 (CdS*0,2 CdSe), Cadmium Red 88-3 (CdS*0,35 CdSe),
Cadmium Red 88-4 (CdS*0,5 CdSe), Cadmium Red 88-7 (CdS*0,55 CdSe), Cadmium Red 88-71
(CdS*0,65 CdSe). The purified pigments sample were put into a round-bottomed flask and flooded
by 10% NaOH or H,SO4 water solutions. Time of heating the pigment sample treated with alkaline
was 15 minutes, while the one treated with acid took 30 minutes. The pigment after filtration was
dried at a temperature of 85°C to constant mass. Thermal resistance of pigments was determined by
thermogravimetric analysis using Derivatograph Q1500D (Paulik-Paulik-Erdey system, MOM,
Hungary). The sample mass decrement was registered continuously as the temperature rose up to
700°C at the rate of 5°C per minute in air. XRD tracks were registered using Seifert diffractometer
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with URD 6 goniometer, applying CuKa radiation and a nickel filter. The characterstic surface area
has been determined by means of Methylene Blue dye adsorption. The Mthylene Blue analytically
pure reagent was used (Avantor™ Performance Materials, Gliwice). Thermogravimetric research
shows that alkali-treated pigment surface is covered with zinc and cadmium hydroxide as
amorphous body. On the other hand, X-ray study reveals that treating cadmium pigments with acid
causes creation of cell-integrated zinc and cadmium sulfide. Treating pigments with alkaline results
in significant surface area increase. Treating pigment with acid leads to yellow pigment surface
decrease, orange and red pigments surface increase.

Table 1 — Thermal transition temperatures of purified ana alkaline/acid treated cadmium pigments

Method Initial Final Mass Temperature
T f piement f pioment temperature temperature of | enhancement of the total
ype ol pigme (:rgatgmeen ¢ of transformation | transformation | between T, — | decomposition

T, [°C] Ty [°C] Ty [Yomas] T.. [°C]

A 503,0 753,8 30,0 836,3

Cadmium yellow ST B ?gg’g 271952,658 _Zi’g 82_5’8

C 550,0 796,0 8,2 857,2

A 609.,4 771,5 37,3 863,0
B 46,27 255,09 -6,4 -

Cadmium yellow WO-2 636,3 778,0 8,5 858.,9
C 43,61 435,96 - 15,2 -

482,6 855,4 10,0 910,9

A 610,3 701,2 13,4 982,0
B 40,5 454,46 -12,7 -

Cadmium yellow SO-1 471,8 799,0 18,5 845,3
C 39,82 628,03 - 14,6 -

644.,0 751,2 7,6 834.,5

A 540,8 754,4 31,6 764.,9

Cadmium orange SZ-1 B 45‘?2)848‘ 477659’452 _1153é6 79-5 3

C 531,3 745,6 31,9 754,8

A 534,7 743,7 30,3 754,2
B 51,3 484,31 -84 -

Cadmium orange SW-1 530,7 782,3 10,5 817,1
C 157,43 432,77 -6,2 -

528,8 726,9 11,7 763,0

A 514,0 723.9 254 758,0
B 47,84 471,88 - 8,6 -

Cadmium red 88-3 505,8 718,3 11,4 761,7
C 152,93 410,56 -7,1 -

436,0 677,0 7,3 739,0

A 529,6 714,7 234 741,4
B 46,5 491,55 -94 -

Cadmium red 88-4 504,3 720,3 12,0 784,7
C 55,3 417,31 -79 -

443,0 683,0 7,0 7424

A 535,0 704,3 18,6 737,4

Cadmium red 88-7 B ‘51?’172 478; 4 179 - ;Z’O 5 4-6 3

C 534,7 694,2 17,0 713,6
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End of table 1
Method Initial Final Mass Temperature
Tvpe of piement of pigment temperature temperature of | enhancement of the total
ype oL pig trepa;gmen ¢ of transformation | transformation | between T, — | decomposition
T, [°C] T, [°C] Ty [Yomas] T, [°C]
A 534,7 737,8 17,0 761,4
B 41,05 490,55 -5,7 -
Cadmium red 88-71 529,3 718,0 8,0 773,2
C 71,0 491,55 -34 -
564,2 726,3 15,0 743,3
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Fig. I — Changes of the surface area of pigments treated with acid (1) and alkali (2).
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Fig. 2 — Change of crystallinity degree of pigments treated with acid (1) or alkali (2) as a function of
CdSe or ZnS content. Black symbols represent CdSe, while gray symbols stands for ZnS inclusion.
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Table 2 — The values of specific surface area of cadmium-based pigments purified and after
treatment in alkaline or acidic medium

Pigment after Pigment after

Name and Qualitative and Purified . Change . Change
ey e . . treatment with treatment in

symbol of quantitative chemical | pigment base of surface acid of surface

pigment composition 8103[m2/g] S1 03[m2 /gl area % S1 03[m2 /gl area %
Cadmium
Yellow ST CdS 5,22 6,04 15,7 2,70 -58,0
Cadmium
Yellow WO-2 CdS - 0,2 ZnS 3,78 6,60 74,6 1,64 -56,6
Cadmium
Yellow SO-1 CdS - 0,4 ZnS 3,16 6,14 95,2 1,40 -55,7
Cadmium CdS - 0,1 CdSe 5,44 5,70 4.8 6,82 254
Orange SZ-1
Cadmium
Orange SW-1 CdS - 0,2 CdSe 2,72 5,33 49,0 3,65 34,2
gg%mlum Red| 4. 0.35 Cdse 9,00 10,80 20,0 11,30 25.6
ggimmm Red| 45 0.5 Cdse 521 9,24 77,4 7,10 36,3
ggf‘;ml“m Red| s 0,55 Cdse 2,70 6,80 152,0 425 57,4
ggf‘%‘lum Red| 45 . 0,65 Cdse 6,71 14,20 112,0 9,15 36.4
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B HacTosiee Bpemsi BO3pOCIIO NPHUMEHEHHE pazInyHbIX (OpM KpeMHe3emMa B KayecTBE
CENICKTUBHBIX  aJCOpPOCHTOB, HOCHTENCH aKTUBHOM (a3l  KaTaluu3aTOpOB,  3aryCTUTENeH
JTUCTIEPCHOHHBIX CpeJl, HOCUTEJCH I Ta30Boi xpomarorpaduu u T.1m. CBOMCTBA 3TUX MaTepUaoB B
3HAYUTENTFHOMN CTETIEHH 3aBUCST OT MPUPOJIBI UX TTOBEPXHOCTHOTO CIIOS M CTPYKTYPHO-aICOPOIIMOHHBIX
XapaKTEPUCTHK (BETMYUHBI YICIEHOM TOBEPXHOCTH, COPOIIMOHHOTO 00bEMa M JJHaMeTpa Top).

[TpocTbiMu ¥ yHOOHBIMU CHOCOOAMHU TOMY4EHHs] aMOP(HBIX COPOIIMOHHBIX MaTEpPHUATIOB Ha
OCHOBE [JMOKCH/A KPEMHHUS, COAEp)KAIlMX B IOBEPXHOCTHOM CJIO€ KOMILIEKCOOOpa3yrolue
(YHKIMOHAILHBIE TPYIIIBI, SBISIOTCA 30Jb-Telb U TeMIUIaTHBIA MeToabl [1]. M3mensas ycrnoBus
CHHTE3a, MOKHO BJIMATH HA COCTaB, CTPOCHUE U CBOMCTBA (DYHKIIMOHATU3UPOBAHHBIX KPEMHE3EMOB, a
TaKkKe Ha MapaMeTphl MX MOPHUCTON CTPYKTypbl. OIHAKO OCTOBEpHBIC MAHHBIE O CTPYKType H
MOBEJICHUU YIOMSHYTOT'O IOBEPXHOCTHOTO CJIOS MOXKHO MOJYYUTh IyTEM KBaHTOBO-XMMHUYECKOTO
MOJICIIUPOBAHUST ATOTO CJIOSi U CPaBHEHHUS PE3YJLTATOB C JAHHBIMH, MOJYYEHHBIMH C TOMOIIBIO
IKCIIEPUMEHTAITLHBIX (DU3MUECKUX METOMOB [2].

Lenb 3T0M pabOTHI — H3y4YEeHHE METOIOM KBaHTOBOW XUMHH a30T- (hocop- U cepocopepkarmx
(parMeHTOB, MOJEIUPYIOIIUX TOBEPXHOCTh KpEMHE3eMa C KOMIUIEKCOOOPa3yIOIMMH TpYTIaMH.
Takwue Tpynmbl 00pa3yIOT YCTONYMBBIE KOMIUIEKCH C MOHAMH TSDKENBIX METAJUIOB U TIEPCIICKTUBHBI JIIS
MIPUMEHEHUs], HarpuMmep, B TBepaodazHoN dKCTpakiyy. ONTUMU3UPOBAHHBIE T€OMETPUN HEKOTOPBIX
(hparMeHTOB MpHUBECHHI Ha pHc. 1. OnTUMU3aIMs TeOMETPUH, pacueT NoaHou >Heprun u MK cnektpos
31X (PparMeHToB npoBoawch MeTogoM DFT/ B3LYP/6-311+g(d,p).
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