RENTGENSKA DIFRAKCIJA GLIN

Priprava vzorca
- odvisna od sestave
- moznost ireverzibilne reakcije v vzorcu

Dispergiranje
- gline so drobnozrnate (2r < 2um),
- topne soli (Fe minerali, organske snovi) jo flokulirajo
- deflokulanti: NH3, Na-tripolifosfat

Separacija
- delci >1 um so neglineni: kremen, glinenci, karbonati, debelozrnata sljuda
- ultracentrifuga za drobnozrnato frakcijo
- sedimentacijska separacija (centrifugiranje v vodni suspenziji): vodo
odsesavamo ali izparevamo

Segrevanje vzorca
- na steklenem nosilcu do 550 °C

- nasrebrnem nosilcu do 900 °C = dehidracija = visokotemperaturna kamera

Nosilci vzorcev
- kapilara
- steklena palcka
- Al Pt nosilci z vdolbino

Priprava vzorca za rtg difrakcijo
- zmlet vzorec (<1 um)
- orientirani vzorci: dobimo samo uklone {001} serije, manj vaznih {hkl} uklonov
pa ne
- vzorec sedimentiramo, centrifugiramo na nosilec
- neorientirani vzorci:
- nosilec polnimo od strani,
- granuliranje vzorca z org. snovjo.



Tehnike rtg difrakcije glinenih vzorcev

- gline so slabo kristalini¢cne = Siroki piki
- gline z Fe <5 mas.% analiziramo s Cu anodo
- gline z Fe >5 mas.% analiziramo s Co anodo
- nastavitev Stevnega difraktometra:

Vsnemanja = 1° (26)/min,

Vpapirja = 10(26)/Cm,

- 20=2-65°

- monokromatski Cuk, Zarek
- kalibracija s kremenom in alkoholom
- analiza d vrednosti, ker niso odvisne od A (muskovit)

Dolo¢anje mineralne skupine
- uporabimo uklone {00I} (tabela 2)
- paligorskit {110}, d = 10,5 A
- sepiolit {110}, d =12,2 A
- vzorce obdelujemo z
- glicerolom,
- etilenglikolom (smektiti),
- segrevamo, da dehidrirajo (hidroksidi, kaolinit) (tabela 1)



Tabela 2: lege uklonov ploskev (00I) in intenzitete za posamezne skupine glinenih
mineralov

100D
Minerals d (001) i=1 T2 3 4 5 d (060)

K aolinite group 7-15-7.20 100 30 15 10 4 1-48%
M g-serpentine 7.25-7.35 100 100 — 20 20 1.536—1-540
F -serpentine 7.04 100 100 — —_ 5 1.555
B rthierine
P Tophyllite 5-20 80 30 100 5 10 1-493
T e 8.35 vs w 5 vw m 1-527
S nectites :

{dioctahedral) variable ; 1-49-1.50

(trioctahedral) < variable > 1.52-1-54
V irmiculite 14-3 100 10 15 30 40 1-541
W uscovite 1¢-0-10.05 > 100 55 >100 20 75 1-499
P lopopite 10-0-10-05 > 100 20 > 100 30 65 1-538
B otite . 10-0 100 20 90 10 10 1.530
C Yladonite 9-95 50 — 70 — 10 1.510
G auconite 9.95 100 — 60 — 20 1.511
P ragonite 9.62 a0 20 100 — 30 1-481
C 1lorites 14-15—-14.35 70 100 50 80 30 1-549

{magnesian)
C 1lorite {iron-rich) 14.10-14.25 20 100 20 50 10 1-560

Sepiolite d{110) = 12.1-12-3, I=100; 4(131) = 4.30, I = 25-40.
Palygorskite 4(110) = 10-4—10-5, I = 100; d(121) = 4.25, I = 10-30.



Tabela 1: spremembe lege uklonov v odvisnosti od nacina tretiranja vzorca

Ethylenz Refeclion
Mineral Air-dried glycol 100-150°C  500-600*C  disappears at Remarks - Reference
Imoeclite 20-12 A im 20-12 A By 19 Nisanneare ANLAANST W17 & hand raslsrsd hu charn inransa
19 A retlection at 100-200°C; raversiblz
. in mot air
Kaolinite 7 7 7 Disappeers  500-350°C  Oceasionally wenk broad band et 12~14 4
at 500-550°C
Tunklin - - - Tlamasaa e rea Franm rr "o 1 PR =3
. $50-700°C v
Nacrite ki 1 7 Disappears  550-650°C
Kaolinite, disordered 7 T 7 Disappears  $00-550°C
Halloysite-T A .7 i 7 Disappears  450-520°C
Halloysite-10 A 11 10 7 Disappears  450-320°C  Dehydrates, usually irreversibly to 7 A form
at 50-100°C
Serpentine 7 7 7 Digappears  575-700°C  Brogd refaction 11-14 A region at 550 2,3
. 650°C; forms olivine and enstatitc at
) 650-700°C
Nepouite 7(B) T{B) 7(B) Disuppeats  550-600°C  Broad reflaction 11-14 A at 550-6500C; {3, 4)
amorphous 350-800°C; MiQ-like phas !
860-1000°C :
EBerthierine {farrous) T 7 7 Disappears  450-500°C  Oxidized to ferric form 350-450°C (5)
Berthienne {fcrric) 7 7 7 ‘Disappears  450-500°C  Forms hematite + spinel 650-1000°C %)
Cronstedtite 7 1 7 T Spinel-ike phase with 7 A reflection persists 6)
Ia »T00°C
Amesite ) 7 7 DHsappears — 550-000°C o))
Mica 10 0 1 (i) 800-10002C +
Kerolite—pimelite 10 (B) 10 (B) 10 (B} 10 (B} 700-800°C  Transformed to enstatite 700-B00°C 4
Smectite, Mg, Ca 15 17 1a - 10 } 700-1000°C Triovlahcdral varieties mare stable in
Smectite, Mo 12.3 L 10 10 TO0—L000°C range
Yermiculite, Mg, Ca 14-5 4.3 10 10 5
Vermiculite, Na 12-5 4.4 10 10 100-1000°C :
Chlarite (magnosian) 14 14 14 14 apneC 14 A intensity increased at S00-600°C; (8)
forms olivine £t abour §00°C
Chlorite (iron-rich) 14 14 14 14 &00°C 14 A intensity much inereased 5006009 C;
farms olivine &t 600-TO0°C
Swelling chlorite 14 6 17 14 14 :
Palvgorskite 105 10-5 10.5 - 5.2 9.2 700°C Marked incregse in 105 A intensity at 150°9C [
Sepiolite 12.2 12-2 12-2 — 104 10.4 700°C

Temperature &t which thermal changes occur arc affeceed by siee of crystals and duration of heating; larger crystals require higher temperature end longer time

for ceaction.

(B) = broad reflectian. . i ]
Refereaces: (1) Hill (1955) (2) Brindizy and Zussman (1957); {3) Brindley and Waa (1975); (4) Pham Thi Hang and Brndley [1973)% (5} Brindlcy and
Youell (1953); (6) Steadman and Youdl {1957}, (1) Brindley, Oughcon and Youcll (1951}, (8} Brindley aad Al £1950); (9) Mathan {197G].

Primer:
- kaolinit {001} d
- klorit {001} d=14,1 A {002} d
Klorit je topen v topli HCI (razredceni)

71A {002} d=358A
71A {004}d=355A



Dolo¢anje mineralne podskupine
- intenziteta glavnih odbojev

Primer:
- trioktaedri¢na sljuda ima slabsi odboj od {002} napram {001} in {003},
- dioktaedri¢na sljuda pa ne
- odboj {060} pri 26 =59 — 63° za CU k.
- dioktaedr min.: d = 1,48 - 1,50 A
- trioktaedr min.: d = 1,53 - 1,55 A (tabela 2)
Mesan vzorec: obdelava (separacija, koncentriranje, odtapljanje)

1. Minerali kaolinitove skupine

Znacilni ukloni

Ravnina d (A)
Kaolinit {001} 7,2

{002} 3,6
Dickit in nacrit {002} 7,2

{004} 3,6

Halloysit 10 A oblika = 70°C prehajav 7 A obliko zd = 7,2 A.

- HalloySIt - A|28|205(OH)42H20
{001}d=101A {003} d=340A

- Metahalloysit - Al,Si,O5(OH), T>70°C
{001} d=72 A {002} d = 3,60 A

- Z neurejenostjo slabijo
- 20 =35-40° dvignjeno ozadje
- {060} d = 1,48 A = diokatedricen



2. Minerali sljudine in illitove skupine

- tezko lo¢imo med sabo
- kemic¢na analiza:
- 5-8% KO0 illit in glavkonit
- 8-9% KO biotit
- 10 -11 % K,0 muskovit
- sejalna analiza:
- sljuda v debelozrnati frakciji muskovit in/ali biotit
- sljuda v drobnozranit frakciji illit in/ali glavkonit

3. Minerali kloritove in vermikulitove skupine

4. Smektiti in minerali z meSanimi plastmi

- obdelava z etilenglikolom (dobimo pik pri 17 A).

RTG difrakcija akcesornih mineralov

- Jjih je malo

- vidni samo najmo¢nejSi ukloni (mineralne asociacije)
1. Zelezovi in aluminijevi oksidi in hidroksidi

- S0 pogosti v glinah
- ogrevanje (tabela 3)



Tabela 3: tretiranje Zelezovih in aluminijevih mineralov (segrevanje)

Decomposition
temperature :
(1 hour in air) Products observed by X-ray diffraction
Goethi : 230-280°C Immediate product at 280°C is disordered hematite: well-crystal-
lized hematite gradually develops with further heating to 900°C.
Al-goe iite - 240-350°C  Immediate product at 350°C is disordered Al-hematite; well-
crystallized hematite with cell dimensions near normal Al-free
hematite develops at about 900°C,
Lepidc rocite 230-280°C yFe,0, with broad reflections which transforms to normal hematite
) at 400-500°C; disordered hematite if formed does not persist.
Maghe 1ite 350450°C Normal hematite.
Magne te 600—800°C -~ Hemaltite.
Akaga cite 200-400°C Pattern of akaganéite gradually weakens; at jabout 420-500°C
- normal hematite pattern appears.
dFeOi H 140-260°C Disordered form of hematite formed via goethite intermediate.
Feroxy yte, ¢’-Fe€ OH Unstableinair  Transforms to goethite in air,
Ferrihy irite (Si frec ) 350-400°C  Normal hematite. '
Ferrihy Irite, naturs . and 550-600°C Normal hematite.
synt etic contain ng 5i "
Gibbsi : Boehmite and y-Al,0, (see Brindley and Choe, 1961).
Bayeri : 150-200°C Boehmite and feebly crystallized y-Al,O; (Rooksby, 1961).
Nordst andite Nordstrandite probably behaves like bayerite.
Boehm & 450-500°C p-AlLO,. ;
Diaspc e 470-500°C Immediate decomposition product is disordered corundum; on

further heating well-crystallized corundum gradually develops.

Korund a-Al,O;
- Je kon¢ni produkt gretja gline
- d=2,085 A za {113} od korunda je referen¢na intenziteta za JCPDS (Joint
Committee on Powder Diffraction Standards)

Kremen
- d=334A
- meja detekcije <1 mas.%
- visokotemp. oblike kremena,
- amorfne oblike - opal

Glinenci
- debela zrna v glinah
- K —glinenci d=42A
- Na - Ca glinenci d=3,30-3,18 Aind=4,03 A



Karbonati
Znacilen najmo¢nejsi uklon prid = 3,03 A za kalcit in d = 2,89 A za dolomit

Zeoliti
- hidrati alumosilikati Na, K, Ca, Mg
- heulandit - klinoptilolit (monokl.)
(Na,K)X(Ca,I\/Ig)y(AI,Fe 3+)x+2y Si 36-(x+2y) 07,.19-26H,0

x=03-6 y=03-4 Xty =4-7 X+2y =6-9

Si/Al > 4 = klinoptilolit
Si/Al < 4 = heulandit
ogrevanje do 450 °C za 15 ur spremeni Si/Al razmerje in koli¢ino M*

- skupina phillipsita (monokil.)
(Na,K)X(Ca,Mg)y(AI,F93+) x+2y Si 16-(x+2y) 03,.12H,0

- analcim (kubicen)
Na17AI17Si31096.16H20 do Na14A|14Si34096.16H20
celica se mu spreminja s temperaturo.

Minerali, nastali pri Zarenju glin T > 900 °C

- sillimanit - Al,043.Si0,
- mullit - 3A|20328|02

Dolo¢anje stopnje urejenosti v strukturah 1:1

Kaolinit
- {001} 20=124° d=715A 1=100
{002} 20=24,9° d=35A 1=90

- Z neurejenostjo slabita
- {131}, {201} 20 =35-40°
+ {003} = dva trojcka = dobra urejenost
= dva dubleta = slaba urejenost

- vzroki neurejenosti : Vv strukturi



Hinckleyev indeks kristaliniénosti
| = (hy+hy)/h

Slika



