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ﬂ'lﬂqﬂ 1.1 Determination of interplanar spacing d from Bragg’s law

29

nAa = 2dsins
CuKay % = 1,5408, &
. w
"o 6 121 161 2! B 20 | e 541
0 (0) s 2) 4| -(0.4) (0,6) | (0.7) | (o.8) | (0.9)
o 41,32 I T3.555% | 63,040 | 55,167 | 40.008
1| A 134 | 27.586 | 25,964 |24.521 | 23,220
2| 22,09 16,990 | 16,351 |15.767 | 15,224
3l v 12,268 | 11,937 | 11,623 | 11.325
4| 1042 9,.6043| 9.4004 | 9.2050 | 9,0176
5| B.8377 7.3933| 7,7553 | 7,6220 | 7.4932
S IS st il K - “igtshgy N : il
G| 7.3688 t-.':-um 6,6021 | 6,5054 | 6,415
71| 6,3203 5.8239| S5.74E7 | 5,6755| 5,6041
B | 5.5345 5,1510( 5,0922 | 5.0347 | '4.9785
9| 4.9236 4,61087| 4.5715 | 4,5253 | 4,4F00
10| 4ah357 8 ko223l Lo WLe1OT3) AT4E6 ) 41106 ) 4,073
11 | 4.0367 3.8306| 3,7983 | 3.7666 | 3.7354
12 3,747 3,5300| 13,5036 | 3,4767 | 3,4502
13 34240 3257 32,2522 | 2.2291| 3.20063
14| 3,139 3,0558 " 3,0054 |- 3,0153] , 2,9955
327100 | 209567 28078 | 291908, 2,9005 |, 218022 200421 28464 | 28289 | 2,116
16 | 2,7945 2,6961| 2,6004 | 23,6649 | 2,6496
17 | 2.6345 254741 2,523, | 2,5196| 2,5000
1B 2- -‘9 26‘ ?o f.‘Hﬂ 2'% 2.39“1 2.3?79
20 | 22520 |2 _2,9892| 2,2790 | 2,1600 [ 2,1591
21| 2,1493 2,0924| 2,0032 | 2,0741| 2.0651"
22 2,0502 2,004 1,9960 | 1.9877 | 1.9795
23 | 1,9719 *1.9239| 1.9163 | 1,9087 | 1,9012
24 1.0900 1,8503| 1.8423 | 41,8363 1,829
25 [..1.8226 | 151500 T1.8091 | 6024 | 7058 602 | 1.7026| 17261, | 1,7697 ) 1,763
26 | 1.75711 | 1.7508 I , 1,7202| 1.7143 | 1,7084 | . 1.7025
21 | 1.6067 | 1.6909. | 1.6051 | 1.6794 | 1.6777 1,6625| 1,6570 | 1.6515 | 1.6461
28 1, 6407 1,G353 1 ﬁ:m © 11,6247 1 ﬁws 1.0091| 11,6040 | 1.5989 | 1,.5938
39| 1.5405 Eﬂ ,ﬁﬁ‘a ‘TC - .? 5223, ﬁ ._-;‘1.5131 1,5087 | 1,5043 | 1.4999
iy
[ ] illo »

awm\mm UANINYA Y
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o
17740 9.2 X-ray diffraction data for clay minerals

Glycolation Effect
Mineral Basal 4 Spacings (001) {1 hr, 60°C) Heating Effect (1 hr)
Kaolinite 7.15 A (001); 3.75 A (002) No change Becomes amorphous 550-600°C
Kaolinite, disordered  7.15 A (001) broad; 3. ?5 A No change Becomes amorphous at lower

broad

Halloysite, 4H,O
(hydrated)
Halloysite, 2H O
(dehydrated)
Mieca

Ilite
Montmorillonite group

Vermiculite

Chlorite, Mg-form

14 A mnu.:%
’yfblﬂlm

tzl spacings

Mixed-layer m;ncra]: Raguf.‘r, ne (001} and mt No change unlr.n an

inhifanel=or=

dmdual mineralg and defpcnd: onite is a cong »

Chlorite, Fe-form

temperatures than kaolinite
Dechydrates 1o 2H;0 at 110°C

Dehydrates at 125-150°C; be-
comes amorphous 560-590°C:

(001) becomes more intense on
heating but structure is main-
tained to 700°C '

(001) noticeably more intense on
heating as water layers are
removed; at higher tempera-
tures like mica

AL300°C (001) becomes 9 A

Dehydrates in steps

(001) increases in intensity;
< B00°C shows weight loss but
no structural change

(001) scarcely increases; struc-
ture collapses below 800°C

Various, see descriptions of indi-
* vidual minerals

- Depends on minerals present in

interlayered mineral

R W’] ﬂm‘?m‘ﬂ"ﬁﬂ WEI’WE! d

Auapulgite § High intensity d reflections at  No change
(palygorskite) 1054,454,3234, 2624
Sepialite High intensity r:ﬁacuom at Mo change
126 A, 4.31 A, 2.61 A
Amorphous clay, No d reflections No change

allophane

Dehydrates stepwise (see descrip-

tion)

Do

Dehydrates and loses weight
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#177490 9.3 x-ray diffraction spacing obtained from (001) plane of

layer-silicate species as related to sample treatment

Diffraction spacing (°A) - Mineral (or minerals) indicated

777

-sfilorilted, air-dried
e, vermiculite, chlorite

Le%halloysite

rite {(2nd - order nax)

. glycerol-solvated

17.7 - 18.0

i4 - 15

10.8
9.9 - Nobmemm——
v_‘:" : .
Tig 7.53
T.15 ' ite, chlorite (2nd - ordar max)
14 - 15 ' Chloriteg, varn1nulita
qu NI ¥BAFNY ﬂ d
9.9 - 10.1 Miea (Illite), halloysite, vermiculite
7.2 - 7.5 Mekahalloysite
7.15 Kaolinite, chlorite (2nd - order max)

k-saturated, heated (500 O

14 Chlorite
9.9 - 10.1 Mica, Vermiculite, montmorillonite

7.15 Chlorite (2nd - order max)

131
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o 3
R3990 3.4 X-ray diffraction data for clay minerals and common

nonclay minerals

d(A) Mineral® d(A) Mineral®
14 Mont. (V§) Chi. 2.93-3.00 Felds.

12 Sepiolite, heai 51 // 2.89-2.90 Carb.

10 Tllite, Mi , / 2.86 Felds.

9.23 Heated Vern 4 2.84 Carb. CAl.
7 Kaol. —— 842,87 CHl.

6.90 Chi 2.73 Carb.

6.44 2.6! Attapulgite

6.39 2.60 Verm., Sepiol.
4.90-5.00 .56 1llite (VS), Kaol.
4.70-4.79 ' 5 VAR .23-2.56 Chlor., Felds., Mont.

4.60 i Ly T ) 2,49 Kaol. (VS)
4.45-4.50 I o 460 T .46 Quartz, heated Verm.

4.46 : .43-2.46 Chlorite

4,36 - 1 2.39 Verm., ite

4.26 L s Kaol.

4.18 Kaol. (VS)
4,02-4.04 Kaol. (VS)
3.85-3.9%0 Quartz, Sepiol

3.82 Illite, Chl.

3.78 Quartz, Mica

3.67 52,06 Kaol, (WK)

3.58 4942 00 Mica, Illite(5), Kaol. Chl,

8.57 ' Kaol.
3.54-3,56 Carb.

3.50 & Quartz

3.40 Carh. ‘ 1. ‘.-’9 Kaol.

3. 3-{ Quartz
5,529 ﬂf_gI VlEJ'VIﬁﬁWEJTIfﬁﬁ Kool

3.30 Kaolin

3.23 httz.pulgm: I 543 Verm. (S), Quartz

3 ua.rtz

.. mammm URIINBNR

3. la l 53 V:rrn lite (Trioctahed)

3.05 Mont. 1. [S], Kaal.

3.04 Carb. (VS) 1 43 l 50 Kaol. (VS), Mont.

3.02 Felds. 1.458 ~ Kaol,

3.00 Heated Verm. 1.38 Quartz, Chl,

2,98 Mica (S) 1.51,1.34,1.36  Kaol. (B)

* ltalies: (00I) spacing.”
* (B) = broad; (S) = strong; (VS) = very strong; (WK) = weak: Mont, = Montmorillonite; Chl. = Chlurite;
Verm., = Vrrm:cuhr.c. Kaol. = Kaolinite; Carb. = Carbonate; Felds. = Feldspar; Sepiol. = Sepiolite.
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R17714n 8.5 X-ray diffraction data for cement

The vailues of I reprasant zslacive inzensicy.

Tre 4 values Zor the spacings are given in’i, Angstrzom unies, =he incansitias are

“on an arbitsary mmerical scale, 10 Seing =he st=cncest and L the weakest. Where
ie is xncwn chac dounlets would bSe shown 3y using 4 camera of very high resolving
sower (such 25 the Juinier capera), the lines ars zarked with an asze-isk, The
Taree strongest lines azs undezlined. Ths svmbol 3 !ndicaces a Sroad line

133

Calcium silicace Calcium si
Ayazaca. (I) LEI nydzace (X

d L L4 d I d I
B=id 0 4 +3.36L ] 4.920 L
3.96 i 1 3.517 L 4.845 i
2,41 a 1 1.1 2 3.790 3
1.4 ] 2 J.la4q 4 1.380 L
L.87 4 L J.022 8 3.3315 L
1.53 2 8 2.959 & 1.090 1
L.40 - -1 2.380 1 1.040 2
L.17 1 3 2.804 1 3.874 2~
1.1 2 L 2,764 10 2.778 Lo*
1.07 L 10 2.719 9 2.740 LO=

This is the daca [ 2.882 1 :.7l4 1
for che gpoorly 1 2.592 9 2.507 Lo
cryscalline 10 2.416 3 2,544 i
macarial, Tha L 2,313 & 2.448 q*
long spacing 1 2.178 9 i.403 4
Zan vary consi- a8 2,172 & 2.279 3
dezanly and ] .08 1 1,189 g
=ay also be F 2,060 1 L.1B1) 4
undaceczac, 1 2.028 1 2.1m 1
10 1.971 5 2.988 :
L l.928 & 2.044 2
P k| 1.331 -] 2.01% L
183 4 L.319 5 1.282 7
2.045 2 1.199 2 191 L
2.0Lk 1 1761 9 1492 a
L.979 &/8 L.589 2 L.344 L
. O v/ 1940 1 1.540 2 1,308 2
\ ‘ 1.623 8 1.787 2
u Ej ’J w El w 1. L.537. & L.763 L
| 1L.522 2 1.706 k|
‘ll ‘, L.325 a/8 -485 9 1.632 7
e WYL 1 3 1.606 ‘a
. ; ‘ ¢ ‘ : ( L.587 4
FRIANNIUNRIIGRINNEY o
q ) o U L.542 - 1.550 La
1.832 2] 1.521 4
1.523 A 1.481 1
1.543 & 1.448 1
L.526 2 1.427 L .
1.512 2 L.416 L
1.497 -] 1.406 L
L.481 6 1.193 L
Pure 1Ca0, Si0, can be discinguished from Alite’

since ac (1) i
single lines.

qgives doublecs inscead of
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A.1 H78E19NTAIUINNIRIINANEIBINI TIARUNAYH 408 TdauaNT L uuA- L uuTnTunae

dmrT0¥ulR

R T tpwtndy i n M 3:1 (g = 20 t/n°)

Aulmiaala X, ANy 1.6 t/n”

<’ ‘ . d u A
surcharge (q) //topim: "‘ua§n18nuﬁ1ﬁu- adhesion
. factor 1:ni145ﬂ&u 11 §A1IRY 0.8

<4 " '
11ﬂzﬂﬂ 3 m. E11HHHﬂIEﬂ1HQ1E!ﬂH

Fow- LouTntun dnduitiniafiuwiie diaphraga

wall 1nafu 0.40 m.

1.) nu1uu1qi

‘ M—_ e
*h E L]
{! H+ q) 1 -K ) u H

F’Tn%il\ﬂ WBW’%WH’W‘?

= 1.36 H 1;3
2. ﬂ!i1ﬂ!!ﬂﬂ1ﬂ1“ﬂuﬂ?1"ﬂﬂ1lﬂWﬁHHul niuuns1n
(0.8)(10/F.5) (H-2)(0.4)(2) + (1/2)(0.6)(10/F.5)(Z)(0.4)(2)
+ (10/F.2)(H-2)(0.2)(2) + (1/2)(10/F.2)(2)(0.2)(2) +

!IHJF.S!(D.E]{D.E) = (1/2)(1.36 H+6) (W) (0.3} .....(1)
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3.) ua11unauntuuﬁ1nu1naaanac1andnﬁﬁ1nﬁ1ﬁu§u5 eth
(0.8) (10/F.S) (H-2)(D.4) (2)CZ + (H-Z)/2] +
(172)(0.6) (10/F.S)(Z)(0.4) (2) (22/3) +
(10/F.9) (H-2) (0.2) (2)0Z 4 (H-2)] "

(1/2(10/F.8)(2)(0.2)(2)(22/23) 4 (10/F.8)(0.8)(0.3) (H)

/3) + 3D 0.DH/2Y  ......(2)

” 4
ungunaTn o F1al ‘and error Tand1 F.S iy

1.0 3R
H = m.
. e o A i 9 ; i o ol s
CELRELRTETT Ui 2O AMTUTHY TR0 AEE Luuh- L unTnlunnidnsaduady
' = W red i 4
A9 9 fiu TaoTifauna CREARE T 1N A1

ﬂUEl’JVIEWlﬁWEI’]ﬂ’i
’QW’mﬁﬂ‘imﬁJﬂﬁ’mﬂ’lﬁH
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- ] - ' k) £ w '
A1T74N A.1 AT H uae Z !ﬂi1ﬂﬁ1ﬂﬂﬂﬂiIH“H-‘U“T“‘““ BRTITINAY 1

mianituiunt
q = 2t/n°

ariduudn F.S = 1.50

H Z
R | 17.10 | 12.17
3.5:2.4 10.15 | 6.41
& 6.45 | 3.57
4.5 : 1 4.50 | 2.11
| 3.25 1.26

3

aRTIE NN - F.S = 1. .5 =1.2 F.S = 1.50

AT

3:1 0.6 24.95 | 16.34 | 19.85 | 12.20 | 16.40 | 9.47
3.5 = 1 0.8 14.30 7.95 | 11.15 5.63 9.00 4.14
4 :1 ﬂ;B 8.60 3.93 6.50 2.56 5.05 1.72
4.5 = 1 1.0 5.55 2.00 4.00 1.15 3.05 0.60

5331 1.0 3.70 0.80 2.50 0.40 1.70 0.17
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