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Clearcoat (40-45 microns)

Basecoat (13-17 microns)
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Oversize pellets (after crushing)

A\ 4

A
Feed R
A otary drum pelletizer

Roller screen

Undersize pellets

=150-250% Recirculating load l

Finished pellets |
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Secondary Spray Location (Approx.)
1. First Stream - Seed (or Nuclei)

2. Second Stream - Growing Pellefs
3. Third Stream - Pellets

4. Pellefs ready to exit pan

Feed Location
Primary Spray Location (Approx.)
Pellets exifing pan |
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A B C

Water %
Particle

A-solid particle covered by a
water film

B-beginning of the formation of
liquid bridges

C-formation of the agglomerate

D-densification of the
agglomerate

E, F-formation of green pellet
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__ Pellet feed
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Cooling zone

L~ ————Chunkbreaker
\ / Cooling air
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LEGEND:
DD1: Downdraft Drying Zone 1
y. Cooling Air Fans

DD2: Downdraft Drying Zone 2

TPH: Tempered Pre-heating Zone Pellet Flow :

PRE: Pre-heating Zone —
C1 - C4: Cooling Zones 1 through 4  process Gas Flow
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Paint Sludge Batch 1 Sample

C-H bond stretch
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WMf1&UWMf,UVI VWVW! ew! Y Mal
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Dry vs. Fired Batch 1 pellets at 1150%C
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Dry vs. Fired Batch 2 pellets at 1150%C
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Drop Number vs. Temperature for all pellets
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% reduction
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0.5 wt.% paint sludge, 0.5 wt.% bentonite, 1.5 wt.% limestone
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0 wt.% paint sludge, 1 wt.% bentonite, O wt.% limestone
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0.5 wt.% paint sludge, 0.5 wt.% bentonite, 1.5 wt.% limestone
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1 wt.% paint sludge, 0 wt.% bentonite, 3 wt.% limestone
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1 wt.% paint sludge, 1 wt.% bentonite, 3 wt.% limestone
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1 wt.% paint sludge, 0 wt.% bentonite, 3 wt.% limestone
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0 wt.% paint sludge, 1 wt.% bentonite, O wt.% limestone
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1 wt.% paint sludge, 1 wt.% bentonite, 3 wt.% limestone
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0.5 wt.% paint sludge, 0.5 wt.% bentonite, 1.5 wt.% limestone
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A Error estimates
Shapiro-Wilk test

W-value = 0.969
p-value = 0.888

A Temperture
B: Paint Sludge
C: Benonite

D: Limestone

E: Time

Half-Normal % Probability
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Source sumict df W F-value | p-value
Squares Square
Model 8865.25 1108.16. 11.53 0.0004 significant
A-Temperture = 4870.25 4970.25| 51.70 < 0.0001

B-Paint Sludge | 1089.00 1089.000 11.33  0.0072

8
1
1
C-Benonite 992.25| 1 99225 1032 0.0093
D-Limestone 306.25 1/ 306.25 3.19 0.1046
E-Time 70225 1 70225 7.31 0.0222
AB 380.25 1 380.25 3.96 0.0748
AC 256.00 1 256.00 2.66 0.1337
AD 169.000 1 169.00 1.76 0.2144
Residual 961.28 10 96.13
Lack of Fit 920.61/ 8 115.08 5.66  0.1588 not significant
Pure Error 4067 2| 2033 Fit Statistics
Cor Total 9826.53 18

Factor coding is Coded.

Sum of squares is Type Il - Partial Std. Dev. 9.80 R? 0.022

Mean 249.84 Adjusted R® 0.8239
The Model F-value of 11.53 implies the model is significant. There is only CV. % 3.92 Predicted R* 0.7538
a 0.04% chance that an F-value this large could occur due to noise. Adeq Precision  11.2998

P-values less than 0.0500 indicate model terms are significant. In this case

A, B, C, E are significant model terms. Values greater than 0.1000 indicate - 2 - .
the model terms are not significant. If there are many insignificant model The Predicted R” of 0.7538 s in reasonable agreement with the

= 2 o . .
terms (not counting those required to support hierarchy), model reduction Adjusted R" of 0.8239; i.e. the difference is less than 0.2.
may improve your model.

Adeq Precision measures the signal to noise ratio. A ratio

The Lack of Fit F-value of 5.66 implies the Lack of Fit is not significant greater em £ Gl R VT i 6 1S el me A
relative tq the pure error. There is a 15.?8% chancg thgt a Lack of Flf ) adequate signal. This model can be used to navigate the design
F-value this large could occur due to noise. Non-significant lack of fit is

good -- we want the model to fit. space.
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Normal Plot of Residuals

Cold Crushing Strength
. 99
Color points by value of u
Cold Crushing Strength for Batch 1 Pellets: o
197 [ 284 % 3 o
£
Std#7 Run # 11 B ] 8]
X: -0.471 2
x 50
Y: 395 :\t ﬁ/
_E 30 |
H 20 o
2 a
10 _
K
] a
1 —
T T T T T T
-200 -100 000 1.00 200 300
Externally Studentized Residuals |
(7JA;=laMM M!-:;B<D!1D:9:FI+=@7CA<D@!'F:;!GG&!;=@ADI@M!
Residuals vs. Predicted
Cold Crushing Strength 00
Color points by value of
) 200 [411138
Cold Crushing Strength for Batch 1 Pellets: o
'% 200 o
Std # 7 Run # 11 = o
X: 256.217 & A & " =
= o u]
Y: -0.471 ¥ - ™
3 Llao o0l Oo
= o oo
T 200 ]
=
g
i
-400 _|-411138
-600 |
T T T T T T
200 220 240 260 280 300

(7IA;=laM cMI+=@7CA<D@!Q@M!1,=C789=C!HD:9!F:;;!GG&!;=@AD9I@M!



(7IA=lavnN I @?:S@I<IE:;B<D!HD:9!:F!;=@7CA<D@!'F:;!8:DC!8;A@?7EJ!@9;=EJ9?!Q<DA=(
S79?'H.7E9@!C7@9;75A9=C!<D:EJ!9?=!=CID7E=I<;=IC=@7;=CM!"?=l,=@7CA<D@'Q@M!H;=C7¢
aM"cL!7@!<!1J;<H?19?7<9!B=<@A;=@'9?7=!8:E@9<E9!Q<;7<E8=!:FI9?=!:=@AD9I@M!!1D:9@'!9?7<9!(C
@8<99=;7EJI<8;:@@!'9?=1J;<H?!<;=IC=@7;=CM!!

"?=l=@7CA<D@!Q=;@A@!;AE!HD:9'K(7JA;=laM™aL!7 @!<E:9?=;!=\<BHD=!:F!Q<; 7<E8=!<E(
@?:ADC!<D@:!5=!;<EC:BD6!@8<99=;=CM!!"?=1 \UG:\IHD:9!IF:;!H:S=;!19;<E@F:;B@'K(7JA;=laMYW
=Q<DA<9=@!7F!<IC7FF=;=E9!9;<E@F:;B<97:E!=IA<97:E!7T@'E==C=C!9:15=99=;IF79!9?7=IC<9<M!I'
HD:ON!S=1@==19?=:=I7@!'E:!;=8:BB=EC<97:E!F:;I<IC7FF=;=E9!9:<E@F:;B<97:EM!!

(7TE<DDG6N!9?=I7E9=;<897:E!HD:9@'@?:SE!7E!(7JA;='aMYVN!7EC78<9=19?<9!9?=I=FF=89
C=H=EC@!:E!9?=IH<7E9!@DACJ=I<CC797:E'H;=@=E9=C!7E!S=7J?9!H=;8=EOM!!"?=ID7TE=@'@?
H<;<DD=DN!S?78?IB=<E@!'9?=6!S7DD!7E9=;8=H9!9:17C=E97F6!<!@7JE7F78{H@7E9=;<897:EM!
8?<EJ=@!7F!5=E9:E79=N!D7B=@9:E=I<EC!97B=I<;=I7E8;=<@=CM!!

(7IA;=laMYMNC7T@HD<6@!9?=!1C=@7;=C!C=@7JE'H:7TE9@!F:;':H97B7>7EJ!9?=!8:DC!8;A@"
9?7=IH=DD=9@M!"?=IC=@7;=C!C=@7JE'H.7TE9@!<;=I7ECA;<9E319eW/ HBBRED9S @' STYNDPA!
H=DD=9!96H=!:FIWMfISOMZIH<7E9!@DACJ=N!WMfISOMZ!5=E9:E79=I<EC!IVMfISOMZ!ID7B=@9:E:
At I=4(>1Y, 7=

"?=I#<DFU-;;B<D'HD:9@!@7?:S@!'?:S!@7JE7F78<E9!8=;9<7E!F<89:;@!<;=!7E!<FF=897EJ!9
EAB5=;:FIH=DD=9@!'B<C=!F;:B!5<98?IVM!I"?=1@9<EC<;C7>=C!=FF=89N!@7?:SE!<D:EJ!9?=\U<\7
97=IEAB=;78<D!Q<DA=!'FI@7JE7F78<E9!:FI9?=IF<89:;N!IS79?!9?=ID<;J=@9!=FF=89!<9!9?7=!;7J7¢
HD:OMI/E!(7JA;=IN!9?=IB:;=l@7JE7F78<E9!F<89:;!7@!'9=BH=;<9A;=!7E!<FF=897EJ!9?7=!C;:H!EAB
H=DD=9@M!!"?=1:97=;1F<89:;18?:@=E!7@!97B=!9:!@==!7F!9?=6IH<@ @!'97?=!,:EF=;;;87!D7B79!7E!
TEN7IA;=IMII"?=11<;=9:187<;91@7?:S@'9?<9!:ED6!9?=19=BH=;<9A,;=I<EC!97B=I<;=197=I1B:@9!@7JE

F<89:;;,@!F:;!8?<EJ=@!7E!C;:H!9=@9!EAB5=;@M!



Residuals vs. Run
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Cold Crushing Strength

Current transform:
None

Current Lambda = 1
Best Lambda = 2.14
ClI for Lambda: (-2.43, 7.16)

Recommended transform:
None
(Lambda = 1)
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Factor Coding: Actual
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Drop Test( Fired Pellets)
A Error estimates

Shapiro-Wilk test

Half-Normal Plot
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Drop Test( Fired Pellets)

A: Temperture
B: Paint Sludge
C: Benonite
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. Negative Effects
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ANOVA for selected factorial model

Response 2: Drop Test( Fired Pellets)

Sum of Mean
Source df F-value | p-value
Squares Square

97.00 2 4850 20.45 <0.0001 significant

A-Temperture 81.00 1 81.00 34.15 < 0.0001

E-Time 16.000 1| 16.00 6.75 0.0194
Residual 37985 16 2.37
Lack of Fit 33.28 14 2.38 1.02 0.6008 not significant
Pure Error 467 2 2.33
Cor Total 13495 18
Factor coding is Coded. Fit Statistics
Sum of squares is Type lll - Partial
c 2
The Model F-value of 20.45 implies the model is significant. There is only Std. Dev. | 1.4 R . N 0.7188
a 0.01% chance that an F-value this large could occur due to noise. Mean 8.05 Adjusted R 0.6836
CV.% 19.12 Predicted R* 0.6389

P-values less than 0.0500 indicate model terms are significant. In this Adeq Precision 10.6218
case A, E are significant model terms. Values greater than 0.1000 indicate
the model terms are not significant. If there are many insignificant model
terms (not counting those required to support hierarchy), model The Predicted R® of 0.6389 is in reasonable agreement with the
reduction may improve your model. Adjusted R® of 0.6836; i.e. the difference is less than 0.2.
The Lack of Fit F-value of 1.02 implies the Lack of Fit is not significant Adeq Precision measures the signal to noise ratio. A ratio
relative to the pure error. There is a 60.09% chance that a Lack of Fit greater than 4 is desirable. Your ratio of 10.622 indicates an
F-value this large could occur due to noise. Non-significant lack of fit is adequate signal. This model can be used to navigate the design
good -- we want the model to fit. space.
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Normal Plot of Residuals
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Current transform:
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Current Lambda =1

Best Lambda = 0.55
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