.- Coo- 3952~

DIRT FEEDLOT RESIDUE EXPERIMENTS

QUARTERLY PROGRESS REPORT

FOR THE PERIOD OCTOBER 1, 1977 - NOVEMBER 30, 1977

HAMILTON STANDARD DIVISION
'UNITED TECHNOLOGIES CORPORATION | i

WINDSOR LOCKS, CONNECTICUT 06096

|

{

- 'NOTICE ~— MN onLy v 4 , )
PORTIONS OF 715 mEPQRT ARE -

ot s e o e s gO IR v am 00 e

e Frans o ILLEGIB
G Lot T DRI iy ey LE. It
eany g BOMAR tha o, 10'?211 the best availan] ’
abilly, i the bromxgst Possible avaij- ° 7T pATeNT CLEARm

: BROOKHAVEN PATE

NT BRANGH

PREPARED BY: IO
M. TURK, PROCESS MANAGER

: Y
APPROVED BY: /CQQ?zbééégéfl

W. B COE, PRINCIPAL INVESTIGATOR

. : c -~
APPROVED BY: AgZQ&Z/(}Z ngéglﬁ&‘

£
D. J. LIZDXS, PROGRAM MANAGER i ]

PREPARED FOR:

DIVISION OF SOLAR ENERGY
THE U.S. DEPARTMENT OF ENERGY
WASHINGTON, D. C. 20545

: -ﬁ7~

DISTRIBUTION GF THIS DOCUMENT IS UNLIMITED




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



.0 Introduction

This progress report describes the program activities for the
Hamilton Standard mobile fermentation system at the Monfort
feedlot during the October-November 1977 period.

2.0 Activities During the Reporting Period

2.1 Objectives

.pburing the reporting period, the objectives estabished for the
field experimental program were:

. Continued use of aged pen 307 resgdue at a nominal loading rate
of 0.25 pounds volatile solids/ft~/day along with a 10 day
retention time and an operating temperature of 57°C for the
purpose of establishing comparative yields.

. Evaluate the nutritional benefits obtained by refeeding
the fermentor contents prior to application of centrifugal
separation technology. : ‘

.. Evaluate the capture efficiency of the centrifuge.

. Initiate evaluation of the comparative yield obtained from a
typical aged pen residue obtained from another feedlot.

2.2 Test Results

Loading of pen 307 residue, which had begun on August 11, 1977,
continued throughout the reporting period. At the end of the
last gquarter Total Volatile Acid (TVA) concentration had reached
4,000;5,900 mg/L while specific methane yield was approximately
2,53 ft.” CH /& volatile solids loaded.. Due to mechanical diffi-
culties, the system was not loaded on September 27, 1977, or
October 5, 1977. While the initial lack of feed did not seem to
affect the unit, the second exclusion initiated a considerable
decrease in TVA concentration. By October 9, 1977, the TVA
level had decreased from 5,000 mg/L to 3,000 mg/L while the pH
remained unchanged indicating the buffering capacity of the system.
From this point in time until the end of the reporting period '
TVA concentration remained stable at 3,000 mg/L. The ten day
running average3of specific methane yield increased to an indicated
yield of 3.0 £t~ CH /4% volatile solids representing approximately
75% of that obtaineé from the fresh residue. During this entire
period no attempts at controlling TVA concentration were made.

In spite of the elevated TVA, which may have been causing
additional stress upcen the fermentation system, stable operating
conditions were achieved and encouraging methane yields were
obtained. )




Centrifuge Evaluation

Prcliminary investigation of the centrifuge capture efficiency was
hegun this period. Fermentor contents were metered into the

centrifuge by a Moyno progressing cavity pump. Varying flowrates were -

established and capture efficiencies (both of dry matter and
suspended solids) as well as nutritional quality of the cake

" produced were evaluated. This testing program was

performed without the use of flocculant aids. As seen in

Figure 5, the suspended solids capture rate was 80-90% while

the dry matter capture efficiency was 45-50% indicating a high
level of dissolved solids. The cause for the lower values at
0.25 gpm is not understood at this time. Crude protein analysis
of the cake averaged 19% on a dry matter basis while the cake
itself was 25-30% dry matter.

Chemical analysis of the fermentor contents indicates that, if

the total organic nitrogen is considered, a product of 33% crude
protein (dry matter basis) is theoretically possible. Because

of this potential for improvement, evaluation of flocculant aids

will be performed. These aids will provide a mechanism for accretion
of the microbial cell mass (average size 1-5jL). While improving

the suspended solids capture to some degree, the greater effect
should be an increase in the crude protein value of the cake
produced.

Sulfide/Sulfate Analysis

Chemical analysis of the fermentor contents for sulfide/sulfate
continued to indicate the absence of sulfide coupled with sulfate
levels of approximately 600 mg/L. A suitable explanation for the
lack of reduction of the sulfate to sulfide has not been found. 1In
addition, an attempt to correlate the data relative to TVA level,
specific methane yield and the sulfate levels in either the water
used for slurrying or the fermentor contents did not yield any

~significant results.

Cattle Refeeding Trial

Twenty head of cattle for the liquid refeeding trial arrived on
November 30, 1977. The actual trial will begin next reporting
period. A diet has been formulated that parallels that received
by a typical feedlot steer at the Monfort facility. This diet
includes 2ll pharmaceuticals, vitamins, and minerals. Analysis
of the ccntents indicates that if the total daily contents with-
drawn were spread over the daily feed, a supplemental protein
level of 0.3%# crude protein/head/day would be achieved. The
remainder of the supplemental protein normally fed per day
(0.7#/head) will be provided by the standard supplement used at
the time (e.g., urea). Weight gain, feed conversion, mortality
and morbidity will be monitored to evaluate the effect of the
alternate protein source upon the cattle.
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Pen Residue Characterization Study

Previous results of the pen residue characterizatibn study were
reported in the Quarterly Progress Report covering.the period

April 1, 1977 through June 30, 1977 (Report # MWCD-045 dated.
" August 4, 1977). That data indicated the variability of the

organic fraction (expressed on a dry matter basis) of samples
collected from various locations throughout the Kuner facility.
The data shown in Table I expands this information with additional
Kuner feedlots as well as analyses of samples collected at the
Monfort Gilcrest facility. The degree of variability remains
essentially unchanged ranging from approximately 25-80%.

Problems

None

- Planned Effort

During the next quarterly period it is planned to complete the
activities:

. Evaluate the nutritional beneflts of the non-dewatered
ﬂfermentor contents.

. Evaluate the residue obtained from a different feedlot location
to determine the variability of dirt lot residue as well as
the potential “uniqueness“ of the Kuner material.

. 'Complete evaluation of the centrlfuge capture eff1c1ency
including use of flocculant aids.




TABLE I
PEN RESIDUE CHARACTERIZATION STUDY

Date Pen Location Dry Matter § Ash(%) & Volatile Solids
_ ) ‘ - # Residue '
6/23/77 , 172 Bunk - - _ 71.78 69.59 .218
6/23/717 173 Bunk - 59.65 40.53 .355
6/23/77 176 Bunk ‘ 62.37 52.47 .296
6/23/717 177 Bunk 56.90 . 43.38 _ .322
6/24/77 162 Main Alley 41.98 47.78 : - .219.
6/24/717 166 Main Alley 74.63 78.42 : ‘ 161 -
6/24/77 171 Main Alley :  61.35 50.23 : .305
6/24/77 175 Main Alley 76.99 78.56 .165
7/6/71 150 Main Alley 64.15 : 44.40 .357
7/6/77 154 Main Alley 72.11 50.61 .356
7/6/77 161 Main Alley . 71.95 45.91 .389
7/6/717 165 Main Alley 67.14" 45.78 .364
7/7/77 138 Alley . 69.46 32.27 .470
7/1/717 144 Alley 68.05 38.85 .416
7/7/717 149 Alley _ 73.39 51.51 .356
7/1/77 155 Alley. © 0 73.11 ‘ 45.57 .398
7/13/77 156 Alley 57.36 57.97 . .241
7/13/717 154 Alley 74.04 . 76.40 .175
7/13/717 161 Alley 70.98 77.77 © .158
7/13/71 165 Alley 71.45 75.75 .173
7/14/717 52 Bunk . 76,22 ' 14.94 .648
7/14/71 52 Bunk 57.24 ©16.90 .476
7/14/717 53 Bunk 66.15 _ 15.65 .558
7/14/717 53 Bunk 72.09 19.69 .579
7/20/77 114 Stockpile 74.65 75.25 .185
7/20/717 116 Stockpile 74.61 75.63: .182
7/20/71 117 Stockpile 73.66 72.46 .203
7/20/77 120 ‘Stockpile 72.88 69.34 - .223
Gilcrest
224 ' Back fence 72.00 72.46 .521
224 Bunk - 63.81 - 48.29 .308
226 Fence- 74.06 77.50 .574
226 - Bunk 60.32 49,29 .248
. 610 Bunk 66.67 - 46.69 .311
155 Bunk 61.12 - 31.66 .194
63 Bunk 60.15 30.47 .183
611 Bunk 56.65 47.16 .267
433 Bunk 58.04 31.29 .182
519 Bunk 57.18 31.11 .178
153 Fence 66.88 . 63.75 : .426
153 Bunk 69.22 29.85 .207
518 Bunk 89.87 ‘ 46.94 422
94 . Bunk 58.03 ‘ 35.83 .208
432 Bunk 68.21 T 32.38 A T .221
149 Bunk 62.00 - 41.37 : +256

155 Fence 59.14 49.53 .293




f

. ('S'AWFHD gLd)
Q31A PHO "OAY Ava 0}

o

neny ponprass

w ¢ D o - 0

_ (rsta #/7HD ¢r1a)
a1 3IA INVHLINW D1d103dS

FIGURE 1;

“ - -
—

R ARG A 4
- N B - .-,..4....

4000
Y000
2000
{oo0
©

P24

~ (DIL3DV /9W)
SQIDV 311LVIOA IV.LOL

” e
6o

P E
&

o]

g 8.

(X¥a7¢ 33/°S°A §).

31vd ONIaGVO1




Y
ot
o

4

3>

T

]

(-]

S

4

3

T

'

-
4002
000
T2
\o00

o

w,

; N : . Lx ....pwu
d
=
+ & o = o WV < A & ~ 0 Aw w mm o .M....N.e
N - e : ~v = °
_.'S >¢ AP (*s*a &/780 i) CSEEESE TS e .
. . . W . cae
@IIIX "HD ‘DAY R¥G 0T Q731X INVHIAW DI31D3dS wouu%wﬂww“q,w% I0L ;Mmﬁ .w,m\Ewo» H

o FIGURE 1 (Continued)




TION |
\

.GAS PRODUC

o

g
-

E ACID
.C’.\ -

,4\"
i 1

“(mg/L @ ACETI

200 X DO BEH NG
-

| ToTAL VOLATIL

g

i), 3atLeF0 METIAEN anavie ®

TR e Sl

S dma ks A el e

R
LY vy
R L e
B3t tenl VAT
< 4 otaial B .




~1(9m/ass)
NOIZDNQO¥d §¥O | ' - i

v
1.

lo

|

“\'LL “}Uo

hs

"

"lm

B . S
(d1135v 8 1/6uw) i '

aIdv¥ ITILVIO0A TYLOL o

PUOTOITAN [ POPERIE

199589060900706090 0500090, -

-~ s 0 & o e T .o... 2 o
[ A
(233 4
. o L5 T o’ . e mavew naars cm...::, o
FIGURE 2 (Continued)
Cabaid - qqg SIS i it~ Lt bolea 2 i % A T NPT TR

"o e

o

W

I A

RS




"

1.

O

!

lhxn.wfm ¥ .
H,H...— ¥ydd4 SAITIO0S -
HIILV10A 30 41

1 ::|3LVY ONIAVOT

-
8

o~

-

°

{EWOTOA MOLNIWNZI ¢
| @1ATX INVHIAW DIJIDuds

|

a/%u> aos)

-]

-

o
[}

Rl

o

o~

o

o 0
N

-
FIGURE 3

'W;"

l|1“

\0‘,‘

. |ok

EM

As hy

ds

AR

o

T hs

vy

33

IO\

!

%

A '

ADY

- Rﬁ%
8\

9113 va‘l’\

8

A1)

8

5, 8

3

\

do

Ave e segq

h, .

'ﬂ;‘

]

R TRCL PRVR]
MUYAL NIOTL

]
1
2 © 3,

-

o




22

2

4

44444 | -

o

-2

URug dadl d
ield ¥3d sai10s--- -

{aUnTOA SOINIWYA mam\vmu ass)’

FYIVIOA 4O *a1

LgIVY ONIAVOT - : : © QT3IIX INVHIIW UHmHUm—m_m
~ =~ — [ERSUTRRORp ST USROS VSV VUSROS USSRy PRI 24
5 q : o 2 % S - ~ o]
© o o - ° ° © [~}

FIGURE 3 (Continued)




i
IR

Y

h)

i)

.og‘

i
|

n‘

1a}

mE

POE000 2000003$0 900000 |

8

-]

9,

S

Bl.::::

2o tisrvay.

R TR R L N

C'f ¥ awir sonzarsad

U

g,

S

1hw

18
13

e pofecy

BEEF | REY

O
P o
L2

i o

T

3

18QII0S FTILVIOA
2 1 L Lon s e aom s e e

S ] 0 < 0 ~ -

FIGURE 4
( HONE i O WO A(

NV E HavE) NAOZAHO Q2 OIPE CUN

T




1o

\

|

b,

000
i

°

CXDOCﬂKXDCfY“?'é

"

-0

N4

|

2lalolc]

0000

Al

>- 6%
¢

\

00 ©
|

OO
SR
1000 TEG ¢
R e

G) ; i
Joo! :

e

o04°

"o

AGED SRESIDUE, :
T e

D

|||L

¢
|
i

e o . i

R R L ) e e Srsads R
Ll (sxva) . |/NOTILYMINZONOD “
WWII 9ONIAISAY 1 SAIT0S ITILVIOA i
BT R e Vi ST i o e i

= =

FIGURE 4 (Continued)

B MavAtt NANCII0) Ul e CON




o5 B

b
ppoasl ApRR

b fgtiap o [OES e O

ISR RRTEE GREES

2%

s B

0%

T
§ A

[

£

1o

Pl

PRI

g {New- C\pc.u.&

ey

T

CEMIQTUGE

v 8N NI IOoVK

NOILYHOdHOD NIDZLIIA

HONI d3d 02 X 02
H3dvd HdYN9 N29z1310 DZ-Gre ‘ON




f ' APPENDIX A
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