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Dru M. Wilson, Central Mi chigan University

AbSt ract i n reusing t he d!sposed compos
al . [ 31, AiRecycling of ther mos

. . . one of ,the urgent problems to

l's it possible to grind WR 1§ Fgalordidfaf ayg |dtyc_oémp usr'rteet
products into powder and us g glians fCI Aegel ivriodteadt'iodqtag
ing? Rotational casting isr%lé%?@ gah,ﬂ irq)%vtagleforyrtohl'ssires
met hod, since the percent age, on{e_br;iea%yﬂ%qu)cgggvé)r §3/n4 %_’e
confirmed and maintained dou ég”cganthiest rm%cecsbsh.su%ﬁﬂ’geéaq&t
amount of virgin plastic apg LSB?éE? r‘[je %ﬁé(v(g cfa]iiﬁ”pdfacfaﬁes‘
rectly into the mold and tl?.|% Claofsepr'esaenlto -dﬂ'rgc,)fgiptlabolfetih
terial to stay in the mold, 4 r’h%dagqrb ggh pi’r”estehnits [l & v N
was not to return the fibeg)g ?ﬁal"’ibrﬁeEOI%%%tecranrn%sci eba
prmi xed conditions, but to G e houdEi cpdbes [ LRUB! ¢ 886
into powder and use it as ga;{ilblen, fg'§egor&?%p t e ®lyd;h
positiye i mpact in two ar ea§: s'etricoQJEé denrveldr“ocnemetn%‘tealf"‘”borucpbt
composite products in land 'agltﬁsoi[;\réblfl[b%ié‘e%lrr%ﬁi’arb&r%dahb §el
duce the amount of wvirgin materrt a neede to produce eac
new part The samples with fRioltIa‘?rioW%rleceavs"’\lilhagt epdr oudsuicntgs t
met hods observational, droapretaess,t'il‘?@ldu iorgn&refso |S(?n a{gersitCL
. product s, boat s, kayaks, road

|l ntroducti on lighting, and furniture [1, 6
kayaks are great exampl es of

Rotational casting, also ¥hewd &EE)Yoifatitdrall nHadiIsdirng sd
rotomolding, is a plasticskaankhFacluir?h gl & Yockletsd tthheartmow

thermoplastic powder to pr®d@déé omdl| 6@StpirBuRkGCessheha
powder is placed into a hosSliinctw moled 1PBPsr dt’dted heh mapt ¢
maj or and minor axes. Thiesntalfirows tihipd mepsgsti @9t 8! @ %tmib ¢
inside the mold cavity all dwedd edus@d. admd od tudated Yymoltd
is heated [1, 2]. To produfee fidplergdRAIGNIcH mpo&d tien plr didaut
fiberglass reinforcement mual IpepesraCteunrtaatdeed Owi t he CrYeCsliend
make the final part struct@WdWwld ybe jysed imwoet heef mame f et H

functions of the resin arethatta@adferoktyies@i @ oPk hmatjear
strands of fiberglass and to hold the fibers in the prop
entation (including geometri@dBl eshapleyes Taeb mpakdocWwmntofn
types of resin are polyestVerr,did@pdEy, Forngrameker ifana c
thane; all four are thermésé@yin@ndoeachmewarnoshs s30 rpedsyir
Once a thermosettingliekedbhaBeehedmiral |l ga¥roks it- possi
cured, it is virtually impd®d®icel ef ithherklvass/ep @lry &setcgrc| &2
composite product has curedpPPrexwmatehbvtl2@hempeadsy F et
back to a premixed liquid riedion.a powder? This recycled p

smal | percentages, in produci
As a result, there are cboWmpo®ak er pbrendeufcittss.idt | wadfdlr

across the country that wimaltepéaésr Whiclhtmp®lsiemi rnEatainpq eds
include boats, showers, batufttubsut cafk bamgéi s  ailfcraGtp
campers, and canoes. This Wa&ulad gregdwicneg tphreg bR Ee i Monudn t wiblyi
continue to increase until Aa@PE€&Fr §atliovebesomiyniijmals, chtht pwo
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year . The more significant Bperefi fitweubtdabs phedeti smi anme
of 1.25 damaged fi ber gl assobbtaatihnteudb /fsrhecewe risn daaach ,daher er
over 450 bathtub/ showers a cyhemarging a collection fee to

boats. These prices range fron

Table 1. Weight Analysis Using htehesKayako Ex atntpe e fWoblefr,gl larss. bsg
M_anufac_turing 500 Kayaks per RayiUsmeat30 Potundsanofgrind over
Hi gbhensity Polyethyl ene (HDPE)g|pggSKaayrgkhggq.yclTeHje amount of f
Fiberglass/ Polyester (F/P) PO\%deer 'Lﬁour i s i mpressive: unf o

tub Chopped fiberglass p»d5med @Gm,oc
iloor 0-23B545 cm) for the recycl

HDPE UsageF/(R bBowdler @b e
powder (r odl50en@m)h woful5d0 not b

%

2 [ 9]. This discrepancy in rod
Dai llyyear| Dai | WYear|lDaillywear|[lyunning the chopped fiberglas

z equi pment twice and then wusin

T remaining |l arger rods from the

0% [ 1500[.504 7, p0n0/ 3 n/ a n/ a n/ a

Table 3 shows how a company ¢
255%1462.5533,31337.513,689.31114.0cby i mpl ementing 10% recycl ed f
> into their products Not only
5% 1425(.%020, } 7% .]027, 3|78.6B228.|1Fyual Savings of 3.67 %, they Wi

on the environment by reduci ng

b . .
7.5pp1387.%506, #2382 %1,0/68. 9p342.|1 i al s used (i .e., natur al res

109 1350 4002, faeo| 4, 7[sa. 2base |299€d composite products from t

. . . Tabl e Analysis Using the

A cost analysis wusing V|r1ga|br]erPEij§e@1g Qg Gplog hy@ @ hyfiTener 1 1
glass/ polyester powder as @Of6d/|peorunwa§ndCQQfEQB/@K@cﬂ-FiB'@EglaeV
age price for HDPE powder Powdeappt o¥x0. n$a8t/¢)loynd$0.60 per
pound, when buying a mini nomrTof 2205 puunu>| P iTor ah e
cost of the fiberglass/polleSsterpapioywdle 3 S&a diidfgf i cu
cal cul at e Af ter l ooking aft oviarious ra{tHDw:laEet‘Lqu? P(?$V‘£?6r, 1
equi pment , etc.) a cost off $0| 38 [per |pound was| detpr mi ne
as shown in Table 2 T HDPE p';/WF(;erDailyYearlyYear y

Table 2. Cost of Recycl ed Fibcl-uglaooll o—+—y—p—s—t—e— P—o—w-c—g—
Og% | $900| 0/ a| $900| $828, 5/00n0a
Il tem Cost Notes
2E 5p$877| $04.[2%5891| $525, 4/88305H1|. 25
Labor [$20 penMémwal | abor f ofr n@p operator
0,
. chludes equi pme tSTA’ m$a8|5n5tégr%g'r%og§3 $822, 4[71966D22. 50
Equi pméhboO pe (Uit ¢ N :
acriirtres, utrinbl Ehess®| G502 [ws75| 2319, 4l659@33|. 75
Companies can clhar $10 §
Coll edii coll ect 2000 poju olgsb%/(’o 8ldoer% 36%0867 $816, 4|5%L 20045 . 00
{ﬁ??& p efri theorugl)ass. Cos|t per pound ($0.05)

Fee

It I i d b
Tioolgohﬁds)yeg éJ;2§otjpe Eur and Sampl e

Produciigg pe:;rgeoorurJr EQulii penenit ofhe powder was produced by

us
Cost up composit panels consistincg
0

e
Takes gr8HdN4a0Omoen powder was col
t

FI P Poﬂvd@rpoxnd

Produclpéeonho nr1usst 9 . ; . .
fiberg ipwrt@xpam\adeer -bd nstihte piorl gyien

commonly wused i

| to &nbde
rind matelrial fowidcestbai @®ucet wice to redu
I ds si ze

der

i berglass/ polyester

i
~ (HD owde
per50 6 400 pound re:%§el fib

Final %%'s?s ;
ouand rounding up to
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scanning electronic nRB colosaprolpyd u ¢ S8EM)n.y FHiigfufreerse nlc e s . A co
show that, during the grindéemag mpernocersts, r & hyyc lpeod yposwder )r
separated cleanly from t hearfd bfeorrglcaosnspardado.n Thet poel past
resin became | ike small grafnutacycloekspowdeh. t iaeablmaj dr i
being belt5we e®dm.10The fiber glaamuntodbd MHDFPEe amel 44 ber gl ass/

tively smoothly, with t-h@ prlag opiigge.of the rods being 7
Om in di anre5t0erOmandn S50 ngt h. — I —

glass-2 5.00kV x250 SE

500|um

Figure 3. Scanning Electron Micro
Figure 1. Scanning Electron MRecysd egle Fi DEMP | amsdLodtyester Pow
the area

Recycled Fiberglass/ Polyester hpPavameri f(iscoast i) shot of

The fiberglass/ polyester (F/P

digital scale capable of me
tational casting product, t
wder ratios were weighed i nc
cy. The recycled powder was
rial and stirred for two mid|
e rotational mol d. To maint a

ocedures were used for maki n
emi xed F/ P powder was poure
d. The temperature was the
old was being rotated aro
0O minutes. The mold rota
he heat turned off and t
astic ball to cool . Af t
from the mold and | abel e

s ™" 3JTT T -T O
O O>TO0OZSTO = =DoD0m®m9 OO0

< ® =0 —
>
—

glass-1 5.00kV x270 SE

Figure 2. Scanning Electron T(F:) % pogEM)qhmdge fes UI t s

Recycl ed Fiberglass/ Polyester

After producing a few triaddbsaempiveat(isosnah hollow ball
t he aut hor s decided t o use recycl ed fiberglass/ polyest
powder at 2.5% increments uBetpPndd® NcodHliléerindheaataj ah ¢
ple piece at 12.5% filler was hgatetsitngpifieccleu mpeyadc ha ngaltihewad
cl ed powder want ed to clinogndtaeuirtaekftexaki g Wiotth cteme |

i mperfections in the finalperpdsicér Byl lusi ngt heceemenes
2. 5%, there were slightly quotfizacabper sddiff geremnes conot ex
and color; smaller percentagei toabeynedaskdid The samphReE:
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were an opaque white <color, but with each additional i
crease in fi er percent age, the samples became noticea
darker or fAdirtier.o Figure 4 shows how the sample colo
went fromvhnvihtidga,e,beifde, tan, and dark tan, respec-

tivel y.

Tabl e DenHdi gl

Polyethyl ene

(HDPE) and Fiberglass/

Polyester (F/P) Powder Materi al Usage
Sampl el Pikickle HDPE |F/ P Pqwder ,
# Percentage Figure 4. Samples Produced with 0
10% Fiberglass/ Polyester Powder (
1 0% 60. 00| g -
Figu#eshbw that the surface p
2 0 % 60. 0083 -- . .
° g with 0%, 2.5%, and 5% filler
3 0% 60.004 g- Thi s demonstrates t hat smal |
polyester powder, when distril
4 0 % 60. 003 g- would fuse with the HDPE.
5 0% 60.002 g-
6 2.5% 58.501 1.504 g
7 2. 5% 58.50]1 .507 g
8 2.5% 58.502 1.5027 g
9 2.5% 58.502 J.503 g
10 2.5% 58.502 1.5027 g
11 5 % 57.002 3.007 g
12 5 % 57.002 3.0023 g
13 5% 57.001 3. 003 g
14 5 % 57.002 3.001 g
Figure 5. Samples with 0% Filler
15 5% 57.002 3.001 g
16 7. 5% 55.502 4.501 g
17 7.5% 55.501 4.502 g
18 7. 5% 55.502 4.501 g
19 7.5% 55.502 4.502 g
20 7. 5% 55.502 4.502 g
21 10 % 54.002 &.0023 g
22 10% 54.002 &.002 g
23 10 % 54.002 &.001 g
24 10% 54.001 &. 001 g
25 10% 54. 002 &.002 gFigure 6. Samples with 2.5% Fille
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