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INTRODUCTION:

The asbestos free MK-4 formulation has received U.L. 
ratings which permit Construction Products Division to 
conduct limited but full scale manufacturing and field 
application tests.' Careful adaptation of the research 
formulation to the multiple variables encompassed by 
eighteen (18) manufacturing plants is a necessity prior 
to any full scale switch from MK-3. Because of pressures 
to speed the non-asbestos formulation through U.L. Fire 
Test approval, fire testing was undertaken before any 
significant amount of field testing could be done.

We are indebted to the Pacific Regional organization 
for conducting a very thorough field test of two varia­
tions (with #3 and #4 vermiculite) of the MK-4 formula 
(manufactured at Newark, Calif.) at the Hilton Towers 
in San Francisco on September 3, 1970. R. F. Chaney 
made the arrangements and performed the test work when 
the job was on the 40th floor so the results are indica­
tive of what can be done at that height.

Test manufacturing was begun at Trenton, New Jersey, in 
late October to meet urgent needs for asbestos free 
product in the Philadelphia market where MK-3 had been 
banned. After I did some preliminary investigation of 
vermiculite quality at Trenton and with the concurrence 
of research, a MK-4 formula was established permitting 
only #4 vermiculite. With the assistance of John Schroeder 
from research, I was able to make a meaningful field evalua­
tion on this product at the University High School project 
in Philadelphia in late November. Operations were in 
progress on the third floor.

Laboratory testing on samples taken at both job sites 
and analysis of data is complete. My conclusions and 
recommendations follow. It is necessary to have a precise 
way to indentify each type of formulation tested, so I am 
introducing into this report a type designation vhich I 
expect to make standard practice in the future for keeping 
internal records such as Quality Control and production 
records. To. illustrate; an MK-4 product made from Libby 
#4 ore, expanded on a D-16 furnace will be referred to as 
MK-4L4D-16.



The summary section of this report is being sent without 
the complete back-up information in the interest of re­
porting results as soon as they are available. In the 
last week of February I will send out the rest of the 
report which will include a complete write-up of the de­
tails of the work and tables containing the detailed 
back-up data. Exhibits A, B, and C which are currently 
complete are attached.

CONCLUSIONS:

inuf acturer Type Packing Bd. Ft. Bd. Ft. Water Water
Product Wt. Yield/

Baq
Yield
45# Bag

Gal./
Baq

Gal. / 
45# Be

Newark MK-4L3D-16 45 28.7 28.7 12.5 12.5
Newark MK-4L4D-16 46 29.4 28.7 13.1 12.8
Trenton MK-4K4D-16 47 32.4 29.0 12.5 11.3

1. #3 and #4 Libby aggregates expanded on D-16 furnace give 
essentially the same board foot yields in the finished 
product.

2. #3 and #4 Libby aggregates give essentially the same 
water demand in the finished product.

3. Water demand of the product made from #4 Kearney aggregates 
expanded on a D-16 furnace is significantly lower.

4. Despite this lower water demand (lower water demand usually 
means lower board foot yield) the Trenton product more than 
matched the yield of the Newark product.

FORMULATION DATA

Type Product Vermiculite/Gyp Ratio 
Cu. Ft./lOO# #Verm/100#

Vermiculite 
Cu. Ft./ 

Batch

Density 
#/Cu. Ft.

MK-4L3D-16 10.7 5.85 32 5.5
MK-4L4D-16 9.3 6.05 28 6.5
MK-4K4D-16 8.8 6.45 26.5 7.3



5. The formulation data supports the basic concept of the 
MK-4 type of formulation; the ratio by weight of aggre­
gate to gypsum should stay the same. All three test 
lots are very close in this parameter and this appears 
to result in a constant yield. The writer believes that 
the slightly higher aggregate ratio of the Trenton lot 
did give a potentially higher yielding product since the 
mixing practice on the job tended to reduce yield. 
Counter to this is the fact that the San Francisco data 
is taken 40 floors up while the Philadelphia data is 
taken at the third floor.

6. The higher density Kearney aggregate appears to be the 
cause of the significant difference in water demand 
between the Trenton and Newark product.

TENTATIVE RECOMMENDATIONS:

1. A standard packing weight specification for both East 
and West Coast MK-4K/L4D-16 of 47# to yield 30 bd. ft.

2. Mixing instructions for West Coast MK-4 should specify 
13.0 to 13.5 gal/bag.

3. Mixing instructions for East Coast Mk-4 should specify 
12.25 to 12.75 gal/bag.

4. West Coast manufacturing plants with D-16 furnaces can 
be given the flexibility of using either #3 or #4 
vermiculite in MK-4.

5. Until further work has been accomplished East Coast 
plants will be limited to D-16 #4 vermiculite in MK-4.-
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MK-4 DENSITY SAMPLES - HILTON TOWERS

Six (6) test mixers were made and pumped to the 40th floor 
of the Hilton Towers Building in San Francisco. Material 
from each of these mixes was sampled by spraying product 
into the sample containers to that its wet density is 
representative of the in place material on the steel.
After the samples had cured for five (5) weeks (3) 2" 
cubes were cut from the sample and sent to the A. A. Hanks 
Laboratory to determine their density. In mid-December 
the 18 cubes were sent to R. C. Ericson in Cambridge and 
permitted to cure and dry further until February 3rd. One 
cube each from the (6) sets of (3) was placed in a 221 F 
oven for 24 hours and the reweighted results are tabulated 
below:

Sample # Density #/cu. ft. (Average of 3)

1
2
3
4

12/2 @ A.A. Hanks 2/3 @ Cambridge 24 hr. Dry @-
Drying Loss Drying Loss 221°F

20.68 .93 19.75 2.57 17.18
21.18 1.73 19.45 2.62 17.83
22.16 1.56 20.60 2.62 17.98
23.92 1.42 22.50 2.93 19.57
21.79 1.69 20.10 2.52 17.58
22.30 1.50 20.80 2.75 18.05

A check with the U.S. Gypsum Research Lab established their
practice o f drying gypsum samples at 110° - 115°F because
higher temperatures slowly drive off water of hydration. On 
this basis the samples after 24 hours drying were assumed to 
have lost some water or hydration. Thus the February 3rd 
densities measured in Cambridge were selected as having dried 
close to the point where all water except the water of hydration 
(17.8% by wt. of gypsum) had left the sample. These densities 
were felt to .give accurate yield data and represent the fully 
dried in place material on the job.


