Removing contaminants from

crushed glass containers

by Robert De Saro

ontamination from ceramics and

non-ferrous metals is a serious
impediment to glass container recycling.
Field testing of new sorting equipment

offers hope.

The container glass industry wants to use as
much reasonably priced scrap glass as can be
obtained. Increased cullet use results in a com-
bination of furnace energy use reduction, fur-
nace production increase and furnace emis-
sion reduction; the exact value of each de-
pends on individual furnace operations. (Cul-
let is broken scrap glass, typically bottles and
jars.)

Additionally, pressure from legislation
forces container plants to use more cullet and
increases scrap bottle recovery. In 1992, his-
torically high levels of cullet use were achiev-
ed — 2.4 million tons (1) — resulting in a
nationwide container plant recycling average
of 22 percent.

A major impediment to high cullet levels
is glass contamination, most importantly from
ceramics. Ceramic contaminants enter the
cullet stream when consumers mistakenly
include these materials with their glass con-
tainers and also through the cullet distribu-
tion chain.

Contamination from consumers is gener-
ally pottery, porcelain and glass ceramics.
Contamination from cullet distribution is typ-
ically stones and gravel that may be inadver-
tently picked up by front-end loaders or are
residual materials in trucks and rail cars vsed
to transport cullet.

Whichever way the contaminants get into
the glass, their effect is serious — a reduction
in furnace production due to an increase in
bottle stone count.

Other contaminants are also present in the
glass stream, though most of these can be
removed with existing beneficiation equip-
ment:

B Plastic, labels and other light materials —
vacuum system
B Ferrous metals — magnetic separation

B Large contaminants — hand picker
B Non-ferrous metals — eddy current
detectors.

Of these, non-ferrous metal separation,
while easily accomplished, extracts the largest
penalty — about 5 to 8 percent glass loss.

Glass container plants that want to boost

Robert De Saro is president of Energy Research Co., an Annandale, New Ierscy-based firm that focus-
es an industrial energy and emission reduction projects,
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Business Development Conference

B In-depth discussions of markets for
scrap tire products.

B Business planning and financial support
workshops.

B Up-to-date technical information on
scrap tire processing.

B Opportunities for entrepreneur/investor
link-ups.

Scrap Tire *94 sponsored by the Scrap Tire Management
Council (STMC} and the Clean Washington Center. For
conference information, call STMC at (202) 682-4880.
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of which is set to assure a continuous flow ¢
a single layer of glass without much tumblin;
At the bottom of the incline, the glass ente
the detector, which consists of a pulsed ligl
source on top, photodiode detectors on th
bottom and a glass plate in between. The lig]
either passes throngh the glass and is sense
by the detectors, or is blocked by an opaqu
ceramic. The glass next free falls past a seric
of nozzles and, if a ceramic has been detec
zd, one or more of the nozzles will fire a higl
pressure air jet and the offending cerami
along with a small amount of glass, i
removed. The glass leaves the separator as
clean stream.

Anything opaqgue to the light will be sense
and rejected by this systemn, including mo
ceramics, aluminum coated labels, lead an
crushed aluminum rings — as long as the
are larger than a quarter-inch. Anythin
smaller will most likely pass through unde
ected.

A detailed search both in the U.S, an
abroad was conducted to locate vendors th:
>ould supply the needed equipment. The tear
of MSS (Nashville, Tennessee) and Siemen

‘Germany) was selected from a list of 56 poter HAl Ko’s
ial vendors, based on the following criteria:

B low cost

M experience T

B technical and sales force in U.S.

Ceramic separator field tests o

MSS’s ceramic separator, known as ELKE t's the HALLCO ORIGINAL that first got things going. And now
was installed at RRT’s Syracuse, New Yor everyone’s trying to claw their way into the action, But it still

ecycling facility in July 1992. The ELK pays to go with the original. As one customer recently told us,

is the final step in RRT’s beneficiation proces ) . .
and is preceded by vacuuming of light object: 1e’s made 8 to 10 trips a day for the past 8 years, and the floor just
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*hat its vacuum system may have been unde: I
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B Figure 2 — Cullet size distribution, weight in percent
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tests that affected the results:

8 The vacuum system did not remove all of
the loose paper and plastic labels. Al-
though the ELKE was designed to pene-
trate labels adhering to the cullet, clumps
of loose labels caused false rejections,
resulting in increased glass loss. Plant per-
sonnel often lowered the detection sensi-
tivity to minimize the loss that resulted in
reduced detector effectiveness. This was
the single biggest problem encountered,
and it greatly reduced the separator’s per-
formance.

B Several detector channels were damaged,
which reduced the separator’s effective-
ness. The data taken during this period

were discarded, but there may have been
other periods when the channels were also
malfunctioning, but undetected.

M At timnes, the compressor, which supplied
both the ELKE and the ELPAC non-
ferrous metal separators (see below), had
inadequate capacity, resulting in ceramic
and metal pieces not being ejected due to
low nozzle air pressure.

B The equipment sensitivity settings had to
be adjusted continually to reduce glass loss.

B Errors in data collection were possible,
since manually removing contaminants
down to /4-” was tedious.

The data for ELKE allowed a characteri-
zation of the glass and contaminant loading

entering the separators. Figure 2 shows the
glass size distribution, and Table 1 shows the
contaminant loading.

The ceramic loading entering the ELKE
was skewed toward the }4-" size with about
17 pieces per 100 pounds of glass. This, cou-
pled with the fact that 35 percent of the glass
is the %4-"" size, results in a large number of
small and essentially nonremovable ceramic
patticles.

Laboratory results showed that ceramic
contaminants below %” would not be
removed. With the ELKE operating at 15
tons per hour, 1,764 pieces of 4-” ceramic
contaminants pass through per hour. (Fortu-
nately, 4-” pieces will mostly dissolve in the
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furnace, unless they are glass ceramics.) The
number of larger ceramic pieces entering the
detector were 197 pieces per hour of 4+ and
658 pieces per hour of ¥ to '4” of ceramic
contaminants. The total number of pieces of
ceramic contaminants that would not be re-
moved is 2,619 per hour.

Table 2 shows the removal rate for the
ELKE compared to previously acquired lab-
oratory data. The 4+” data separation is much
lower than the laboratory results and would
allow 93 pieces per hour to pass into the fur-
nace-ready cullet. Assuming these pieces did
not dissolve in the furnace and that the cullet
was 50 percent of the feedstock, then the per-
cent pack loss attributable to these pieces
alone would be about 0.1 percent, a signifi-
cant amount.

The disappointing results for the larger
picces, compared to the laboratory data, is
due largely to the loose paper problems and
the resultant reduction in equipment sensi-
tivity, and led to the ELKE being decom-
missioned. However, after touring the ELKE
installation, Coors is considering operating
the separator in its facility, because Coors
doesn’t have a problem with loose paper
labels.

Non-ferrous metal separator

Although the focus of the program was ceram-
ic detectors, the opportunity arose to test an
advanced design on a non-ferrous metal sep-
arator called the ELPAC, also offered by
MSS, that was installed in RRT’s facility
along with the ELKE.

The advantage of the ELPAC is not that it
can eliminate non-ferrous metals; there are
several commercially available devices that
can do that. The ELPAC, however, removes
the metals with a greatly minimized glass loss
— 0.5 percent compared to 5 to 8 percent for
conventional devices. This is attributable to

the nozzle-style removal arrangement, in con-
trast to the more prosaic diverter valve used
by conventional separators.

The ELPAC, however, extracts a price —
it costs more, is larger, and it can miss metal
contaminants due to momentary air pressure
lapses or solenoid valve cycling. Also, the
ELPAC cannot remove heavy metal objects
such as large bolts because the nozzies pro-
vide limited removal force.

The ELPAC, installed at RRT’s Syracuse
facility in July 1992, is the next-to-the-last
step in the beneficiation process, immediate-
ly preceding the ceramic separator.
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Field test procedures were the same as
described for the ceramic separator. The metal
contaminant loading for %+ was 8.3 pieces
per 100 pounds of glass, and for ¥4 to 47 it
was 1.7 pieces. There were insufficient data
at the 4-7 size. (See Table 1.}

Af a throughput of 15 tons per hour, the
number of metal contaminants entering the

An ELKE ceramic separator was m.stclalled at the recyeling facility of RRT in Syracuse, New York.

ELPAC would be: %+, 348.6 pieces per hour;
and 47 to %57, 260.1 pieces per hour,

The results of the field data, compared to
the laboratory results, are shown in Table 3.

The field separation, while good, was less
than the laboratory data, particularly at the }4”
to 147 size cut.

Two possible reasons account for this:

B Periodic air compressor capacity limits, as
mentioned previously, could allow pieces
to be detected but not removed.

B Continual sensitivity adjustments by the
plant personnel could have led to periods
in which the sensitivity was set too low.
The separation was good enough that the

ELPAC is currently operating, and RRT plans

to keep it in operation. RR

Footn&éé

(1) “Recycling Update,” American Glass Review,
May 1993,

(2)New York State Research and Development
Authority, Automatic Separation from Recy-
cled Glass: Final Report, prepared by Robert
De Saro, July 1993,
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