





























SAMPLE NO.: 43 _ FORMATION: Pleistocene COUNTY: Sussex

Location: Road 78, 1/2 mile north of Woodland Ferry.

Description: Dark gray silty clay.

Raw Properties:

Water of Plasticity, Percent _2?.8 Working Properties Excellent

Drying Defects None Drying Shrinkage, Percent 7.5 Dry Strength PSI 456

Slow Firing Test:

Temp. Moh's Percent Percent Percent  Bulk Dens.
°F Color Hardness Total Shk, Abs. App. Por. gm/cc
1800 ! 4
| ;
I i |
1900 ) — 4+ H
7.5 YR 1 L 5
2000 A 7/4 3 ! 8.8 it 17.7 1,69
7.5 YR i !
2100 B 6/4 6 _ 8.8 | _14.4 1.74
7.5 YR H [
2200 C 5/4 7+ ! 12.8 I 11,9 1.94
7.5 YR r :
2300 D 5/2 7+ 12.0 H 8.7 | 1.97

Bloating Test Negative

Other Tests Very slight bloat at 2300°F., Extruding properties are good.

" Excellent color range. pH - 6.0. Sand 9%, silt-clay 91%. Clay minerals: kaolinite,

illite, vermiculite.

Potential Use Probable use as sol_g_ingre_t_i_ient_in B and T. Possible use in

stoneware industry.

Remarks:
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SAMPLE NO.: 44 FORMATION: Pleistocene COUNTY: Sussex

Location: Riverside Drive, .2 miles west of Highway 13, Seaford.

Description: Light gray silty clay.

Raw Properties:

Water of Plasticity, Percent 38.5 Working Properties  Excellent

Drying Defects _ None Drying Shrinkage, Percent 10.0 Dry Strength 750 psi

Slow Firing Test:

Temp. Moh's Percent Percent Percent Bulk Dens.
°F Color Hardness Total Shk. Abs. App. Por. gm/cc
! ! l
1800 i [ |
H ! 1
1900 j L ! L
7.5 YR | ! '
2000A |7/8 7 | 12.5 12.2 1. 85
7.5 YR |
2100 g _i5/6 44 ___15.0 ____ 5.2 2.07
2.5 YR |
2200 ¢ 14/4 R ; 15,8 T 2 2.19
5 YR ' | :
2300 p_j 4/4 7+ , 16,5 3.4 __| 2,23

Bloating Test _ Negative

Other Tests Excellent color range. Extruding properties are good. Severe

cracking upon cooling. Addition of a non-plastic grog would improve total shrinkage

and reduce cracking. pH - 5.9, Sagg_7_3%, silt-clay 27%; kaolinite, illite.

Potential Use  Probable use in B and T.

Remarks:




SAMPLE NO.: 45  FORMATION: Pleistocene COUNTY: Sussex

Location: Intersection Roads 231, 212; Milton,

Description: Sandy silt.

Raw Properties:

Water of Plasticity, Percent 20,0 ___ Working Properties Meally - gritty

Drying Defects None Drying Shrinkage, Percent 3,6 Dry Strength PSI 202

Slow Firing Test:

Temp. . Moh's Percent Percent Percent Bulk Dens.
°F Color Hardness Total Shk. Abs. App. Por. gm/cc _
1800 !
7.5 YR |
1900 A 8/6 2,0 1 4.3 | _17.1 1,84
7.5 YR ! '
2000 | 7/6 2.5 4.2 t 15,7 1.87 ___
5 YR H |
2100 c | 776 3,0 | 4,2 | 14.3 1.90
5 YR ! ( | |
2200 p 6/6 3.5 ! 5.4 12,3 ' 1.99
- r- ¢ !
!
2300 | |
Bloating Test Negative

Other Tests _No defects -- gritty and meally; extrudes fair. CaCO, negative.

Suggest the addition of a more plastic clay to improve workability, hardness and

reduce the absorption. pH - 5.8, Sand 26%, silt-clay 74%.

Potential Use Possible use as a non-plastic filler clay in B and T. Possible use

in porous clay products if hardness is improved.

Remarks:
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SAMPLE NO.: 46 FORMATION: Miocene (?) COUNTY: _ Kent

Location: Highway 9, 2 1/2 miles north of Leipsic.

Description: Clayey silt, gray and tan.

Raw Properties:

Water of Plasticity, Percent 22,6  Working Properties _Good

Drying Defects _ None Drying Shrinkage, Percent 4.1 Dry Strength PSI 297

Slow Firing Test:

Temp. Moh's Percent Percent Percent  Bulk Dens,
°F Color Hardness Total Shk. Abs. App. Por. gm/cc
I
1800 1 ‘ '
7.5 YR ! |
1900 4 | 8/6 2.5 a_ 4.2 164 ! 1.80
7.5 YR | ! !
2000p | 6/6 3,0 5.1 {__14.3 1.88
5 YR : |
2100¢c ; 5/6 3,5 1 __ 6,4 |__12.5 1.93
5 YR | | 1
2200p | 4/6 5.0 1 __8.6_ __ ro6.9 2,12
: .‘ !
2300 | I !

Bloating Test Negative

Other Tests No defects--extrudes well, CaCO, negative. Good color range. Suggest

addition of a better bonding material to improve hardness. pH - 6.0. Sand 66%,

silt, 34%,

Potential Use Probable use as a component in most structural clay products,

including S. P. Possible use in porous clay products if hardness is improved.

Remarks:
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SAMPLE NO.:

Location:

Description:

Intersection Roads 487, 490; South of Seaford.

Raw Properties:

Water of Plasticity, Percent _ 22.9

Drying Defects

Slow Firing Test:

_ FORMATION: Pleistocene

COUNTY:

Khaki and gray silty clay.

___ Working Properties

Drying Shrinkage, Percent 4.6

Sussex

Excellent

Dry Strength PSI 436

Temp. Percent Percent Bulk Dens.
°F Color Hardness Total Shk. App. Por. gm/cc _
1800 A
7.5 YR |
1900 A 7/6 4 5.9 _ -+ ——-1.91_
5 YR ! |
2000B | 6/8 8.2 ! 2.06____
5 YR t
2100C ! 5/6 __8.9 | 2,13
2.5 YR 1
2200D | 4/6 104 ¢ 2,26 __.
2300 1;

Bloating Test

Other Tests

pH - 6.7.

Negative

Sand 66%, silt-clay 34%.

Clay r_pinerals: kaglinite, illite,

No defects--extrudes well. CaCO_ negative. Good color range.
I o

Potential Use _ probable use as sole component_inmest structural clay products
including S. P. Probable use in the domestic stoneware and earthenware industries.

Excellent color for common red brick,

Remarks:
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Weathered
SAMPLE NO.: 48 FORMATION: Pegmatite COUNTY: _ New Castle

Location: Highway 72, .9 miles north of Milford Crossroad.

Description: Iron stained pegmatitic clays.

Raw Properties:

Water of Plasticity, Percent 36. 2__ __ Working Properties Short, fair plasticity

Drying Defects None _ Drying Shrinkage, Percent __ 6.0 Dry Strength PSI 272

Slow Firing Test:

Temp. Mboh's , Percent Percent Percent Bulk Dens.
°F Color Hardness Total Shk. Abs. App. Por. gm/cc
1800 ! |
5 YR ; ! =
1900 _6/6 2.0 I 8.2 1 25.7 ! 1 1.58
5 YR I i :ﬁ i A
2000B }5/6 2.5 ! 11.2 1 20.4 1.69
5 YR § |
2100c ;5/4 3.0 1 11.0 | 21.4 1.73
2.5 YR } ;
2200p [4/6 3.5 12,4 1._20.2 1.83
: { I
2300 | | |

Bloating Test NegaLti‘Le.

Other Tests No defects--short--extrudes fair. CaCO, slightly positive. Suggest

the addition of a better bonding clay to improve hardness and reduce absorption.

— o e o ot st et . e G e et e

pH - 6.3. Sand 66%, silt-clay 34%. Clay minerals: kaolinite.

Potential Use Possible use as a non-plastic filler in structural clay products.

Remarks:
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QUICK-FIRING TEST

Retention time, Min: 15

Sample No.

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b /cu ft,
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft,
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1b/cu ft.
Absorption percent

Weight 1bf cu ft,
Absorption percent

Temperature °F,
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1900 2000 2100 2200 2300
129.8 78.0 55.5 -
36.8 44,0 21.6 -
106.7 124,2 82.4 -
24,5 23.3 10.1 -
141.0 149.8 155. 4 146.0
18.4 16.3 11.2 10. 2
142.3 120.4 101.1 -
24,4 23,2 . -
135.4 140.4 104, 2 -
31.3 20,9 9.7 -
135.4 135.4 118.6 -
35.1 22,7 7.2 -
126.7 122.9 126.7 131, 7
9.9 9.9 8.9 4.7
114.8 112,9 114.8 122,9
14,2 13,7 12,2 9.0
123.6 123.6 131.7 116.1
9.6 9.0 5.6 3.9
131.7 138.5 137.9 151.6
6.7 5.6 3.9 1.
110.4 121.1 121,1 121.1
16,4 17.0 16.0 14,9
98.6 99.2 99.2 99.2
21,6 23.6 23,6 22.5
118.6 117.9 131.0 131.7
15.3 13.8 10.6 7.
72.4 88,6 96.7 97.3
36.0 33.5 26.3 27.9




SUMMARY OF DATA

Fired samples of clay mentioned in this report are on open file
at the Delaware Geological Survey.

The data sheets show that Delaware clay may be useful for various
types of clay products. However, it should be kept in mind that the tests
are preliminary, and that a pilot operation should be made before es-
tablishing a clay processing plant.

Table 1 shows the summary of data. Table 2 defines terms,

Samples 6, 8, 19, 21, 30, 31, 33, 34, 37, 43, 44 and 47 appear to
be promising for brick making. Samples 3, 4, 5, 7, 17 and 18 are
marginal and may also produce good bricks. Low dry strength is the
principal fault of clays which did not test as ''very good.' The samples
from which bricks may be produced are mostly from the Potomac For-
mation of north central New Castle County. Almost any exposure of
Potomac clays could be considered a potential site for a brick plant, The
area around I-95 near Basin Road looks particularly good. Where it is
not exposed in north central New Castle County, the Potomac is overlain
frequently by only a few feet of Pleistocene sand and gravel which could
be easily removed. Two Miocene clays (33, 34) and two Pleistocene
clays (30, 47) also appear to be promising for bricks. The Miocene clays
are in northern Kent County, and the Pleistocene ones in southwestern
Kent (30) and south of Seaford (47).

Samples 11 and 35 appear to be most promising for lightweight
aggregate., These are both modern coastal marsh organic-rich clays.
Samples 9, 10, 16, 23, 34, 38 and 39 are marginal for lightweight aggre-
gate. These are also marsh '""mucks'’ except for 23 which is from the
Cretaceous marine Englishtown Formation.,

Samples 1 and 30 appear to be useful for glazed tile. Number 1
is from the Potomac Formation and Number 30 from the Pleistocene
Staytonville unit in Sussex County.

At least two New Castle County Potomac samples, 21 and 41, are
promising for the manufacture of sewer pipe. Samples 46 and 47 (Miocene
and Pleistocene) are also promising for sewer pipe. Sample 46 comes
from the Leipsic area, and Number 47 from the Seaford area.

Samples 41 and 42 from the Potomac Formation, and 43, 46 and 47
from the Columbia Formation are possible raw materials for use in the
stoneware industry. In addition, Sample 42 is promising for refractory
bricks.

A number of samples appear to be useful for low shrinkage com-
ponents in face brick mixtures. These are 20, 22, 24, 25, 26, 27, 28 and
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Table 1, Summary of Data
(Sample Numbers)

Lightweight Glazed Sewer
Brick Aggregate Tile Pipe Stoneware
Promising Marginal Promising Marginal Promising Promising Promising
6 3 11 9 1 21 41
8 4 35 10 30 41 42
19 5 16 46 43
21 7 23 47 46
30 17 24 47
31 18 38
33 39
34
37
43
44
47
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Table 2, Glossary of Terms

BLOATED

Band T

D. S.

FACE BRICK
GREEN STRENGTH

GROG
LOGGED
MW BRICK

P,C.E.
P.C.F.

POUR WEIGHT
REFRACTORY
S.C.P.

S. P.

SW BRICK

VITRIFICATION

Expanded with a porous structure,
Brick and tile.

Mechanical strength of clay dried but not fired.
Brick especially selected for face of a wall,

Strength of unfired clay.
Burned clay added to clay mixture.
Clay partially melts and is sticky.

Capable of withstanding '"moderate weather'
with little frost action,

Pyrometric cone equivalent,
Pounds per cubic foot,

Weight of fired rotary kiln sample.
Material with high melting point,
Structural clay products.

Sewer pipe,

Capable of withstanding ''severe weather"
with a lot of frost action,

Process of making glassy,
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Therefore, it is apparent that Delaware clays have the potential
for use in a number of ceramic products, Clays for bricks seem to be
the most common, and clays for lightweight aggregate are also quite
important. The Potomac Formation is best for brick manufacture, and
the modern coastal marsh organic-rich, "mucky'' clays appear to be
best for lightweight aggregate production in Delaware.

Three samples were roasted in a rotary kiln to provide data
from larger samples (500 pounds). These samples are 11, 38, 39,
These tests further indicate that the coastal marshes may be useful
sources of bloatable clays for lightweight aggregate products.

LIGHTWEIGHT AGGREGATE

Lightweight aggregate is fired, vesicular, expanded clay which
is used predominantly in concrete where low bulk density is desired.
This type of concrete is finding increased use in construction of the
framework, walls, and roofs of large buildings and for a variety of
prefabricated concrete building units. The most desired property is
strength with lightness, The desired bulk density for expanded clay
is from 40-60 pounds per cubic foot (Miles Tyrrell, personal com-
munication),

There has been some indication that crushed lightweight aggre-
gate may be useful as a skid-resistant additive in highway surfaces.
The hard, vesicular fired clay always presents a rough surface even
after parts have been broken away.

Large commercial lightweight aggregate plants exist in the
United States; however, none exists in the Mid-Atlantic region.
Delaware marsh clays appear to have the potential to supply some
lightweight aggregate for this area.
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