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IMPURITY POWDER GRADER
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ABSTRACT

The impurity powder grader was designed to separate impurities from powder through
the use of a sieve. The main components of the machine were hopper, eccentric.screen and
motor. The process began by feeding the impure powder into the hopper. The powder then
flowed to the screens. The upper screen was used to separate large impurities from the powder.
The lower screen was used to separate smaller impurities. The pure powder then flowed to the
exit. From this experiment it found that the suitable shaft speed was 130 rpm. This produced
low loss of pure powder and a 95.7 % rejection of impurities. The effectiveness of the screens

was about91.17 %.
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1. Uszianazidoauin (Very fine) 4110 100 mesh M38dIN1

2. Uszinnazidun (Fine) HUUIA 8 mesh LasdIng

[ Py .; ]
3. Uszinnitia (Granular) YYUIA 2 mesh LUASAINT

»

. Ysziandou (Lumpy) Jvuinlnainin 1 mesh
5. sty lidnd (regulen) wuiidruazdhuduly Sudu@unia 7

L4
AUYTN,2537)

b4 0 14 '
ulssmgaamnssuudsgemisdesgoutaludsinafivinluudasafafie
[V T Y1 ] 9/ a dy o =‘ 4’! Y &
Uszndamldnolunsvudumedunuluninia msdemludSafivinielfifvane
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seauile (Red flour beetle)
%0514“] : Rust - red flour beetle , Red grain beetle , Flour weevil , Redweevil,
Bran bug

X e 4 +
FoInerens #f9 : Triboltum castaneum Hbst.

Yoy : Tribolium ferrugineum
BUAY : coleoptera
Fd aa v L4 7 aa
NH : Tenebrionidae(ATIMU HAT, 2526)
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veaudlaszirltudlefiedoiufouiuasinfumiuiiownvoauiofiveaudety
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v 1 4
8 = [ as a t = o o L%
welimswauiugraends uazssinlivosmnifoadu ddesiudnud sefduazaad
amunsofuunasrtindufiogududy Lepidoprera 1azduUAY Coleoprera Guitiudng luTsufiy
vy g oy L ) '
M5 1A szozifndvey lduudszana 6 @euniouinnda
1
it
< 1 & o ' ] 3 4 '
anvaziuzdiness dvn lumsneldudasaseyszana 200-500 Wee ifiennsly
s o ' ° v o & S g ' 1
wdrwdisazdumsmarsenunnaguld i ldudldufadutoudafunduuesls nisiin
¥ H . : =
TdoTuduiuguugd vinauingdesnddiimausivssy vuuth seounnvsauiadia
AUATTADY TTUTIVOL Y 3-7 Ju
AUOY
s o =t < P & ey t v & Y
SanvaizSuuthimssnszuenfviniumies niefhmasou Wifidudagaves

= o 4 - =] 4
dAdanyuziduolviztusenuutluunn (forked rail) HUOHOTUSZUIN 5-12 instars TU

AUTNIMNARBY STUSYUDBU 21-40 Ju
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ARg5ITUMIA

-5 (Acarophenaxtribolii Newstead and Duval 8¢ pyemotes spp.)

- oA (Rhabdepyris zea Turner and Waterston 118 Cephalonoria spp.) Wusudou
UYBINUDU

-5 (Blartisocios tarsalis (Berlese)) 1Wumntouvesly

G BYBUAY Hemiptera fi® Xylocoris foavipes Reuter AvuR IR aR MDY
uazduAuSrvaeuoaule
-5 ﬂﬁxﬁﬂmm%aaf!mﬁaéiu genus Triboliocystis, Famnocystis Nesema (1012 Adelina

(quna fung, 2533)
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2.
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A o a
nseSuanusaseu
A [ <
. IA58IIAANINISITOU
. IA5DI%IAIND

. INTD3%4 1 kg

09509

IA509 Screen Analysis

5N1509209

1.

2

3,
4,
5.
6.

0 v b 4 '
FaiunuldeaIee 1 kg

. HadaousdasuduE) 25 ¢

¥ 0 ¥ y v .
aginandaasudulnnszaslundrsssaduane
. ¥
wunsoalaslvanuEisey 125,130,135,145.150.160 rpm
1 4 1 4 ' 1 4 t4 ' . ' » v »
mueasdadeu rsequeuianzunsaseuIuATERITBUIL IR INYAIASTBY

) [ ] ) ¥ E4 " ¥
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v + ¥ ¥ v +
14a39MIM13 Screen Analysis Hondetasuutazuds Juimiminudsuazfalaoudu

7.

1 d [ y 3 + v 1 4
WU unIsuon Tnoazinsanie 2 FUIFuimin 1aMin1g Screen Analysis

3 v y 14 v
wonulaasdaasudusenoindu Tuiinihwinulauazdlasuu
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. y »
AUIUN effectiveness screen 198 13ATAITAIUIUAI



Desired

* »
F*x,

Product P*x,
Undesired = F(1-x,)
Undesired Product = P(1-x,)

Recovery = P*x,

*
F*x,

Rejection ={ 1- P(1-x,) }
F(1-x;)

Effectiveness screen = Recovery * Rejection
de  F = Ysuadlen
xe = BATIEIMIEN NS InavewiliiudT i ou
P = vSu1a Product firumsuion
x, = A1 IUTE IS wellaf LT Product
‘recovery = USmamdlei 1dsnmsuondsasutusensinuds
rejection = YSunaieasudui 189 nmsuen
%loss = esirunvesmsgandoutl Ty luvmzinisuon

Effectiveness screen = ’d:ussnuz‘lumsuumam:uﬂs@

b4
=t

9. 1 % loss 1nv1dansaail

% loss = { 1- YSwawdlalu Product } x 100

St luautleu

10. nAa8e31 90 1- 9 TawAounnudsoudiu 145,150 uay 160 rpm AEWL
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AINHUIN 0.2 AIDYWNAITAIUIY
y N
1. msﬁm‘:mm % 1ossiuﬂ157’lﬂa0\1ﬂ§'s1"n 1

g3 lumsdiuom

% loss = { 1 - USmnaudslundadam  } X 100

Unaunlluaaudey

1.1 ANWFITOU 125 rpm

USnaulaluanlou = 1000 A%y

Ul lundadam = 915 A%y

fathi % loss = { 1- (91571000} X 100 = 8.5%
1.2 A7NI5259Y 130 rpm

USnanlsluandou = 1000 n3y

Uinamlslundasom = 920 a3y

AU % loss = { 1-(920/1000)} X 100

= 8%
1.3 AWIT250V 135 pm
Uinmmleluanalou = 1000 n%y
Uhinaunlslundasom = 847 a%y
fatu % loss = { 1- 847 71000} X 100 = 153%

1.4 ANNISIT0Y 145 pm

USnadsluaanaleou = 1000 afy

USinaudslundasdoimn = 845 ndu

S % loss = { 1-( 845 71000} X 100 = 15.5%
1.5 AM5230U 150 rpm

WSl aluanaley = 1000 ndy

USinauilumdndas = 845 afu

Fatti % loss = { 1-( 84571000} X 100 = 15.5 %
1.6 ANMITITOY 160 rpm

USnaudslugandeu = 1000 nfy

v rd
Ysuraunlalunaanam = 810 n3u

AU % loss = { 1 - (810/1000)} X 100 = 19%



2. MIMUIUM % lossiumimamﬂi{iﬁ 2
2.1 ATNSI59Y 125 pm
Yaunaunilusileu = 10005y
Ul lundadomn = 970 ndu
Fut % loss = { 1-(970/1000)} X 100 = 3%
2.2 ANuSIT8Y 130 rpm
USinaulsluaauleu = 1000 nfu
Usnesllundadam = 965 ndu

FaTu % loss = { 1-(965/1000)} X 100

= 3.5%
2.3 ANNEITOY 135 pm
USnanndaluaanteu = 1000 niu
Uinaulelundadom = 955 niu
§avft % loss = { 1- (955 710000} X 100 = 4.5%
2.4 ANNISITOY 145 pm
Ysaneunlluaaulou = 1000 ndy
YSnaunlslundasomn = 905 niu
Kuitu % loss = { 1-( 905/1000)} X 100 = 9.5%
2.5 ANNIFITOU 150 rpm
USnaulslugalou = 1000 niu
USwounhlundadam = 945 ndu
Faiu % loss = { 1-( 945 /1000)} X 100 =5.5%

2.6 A7UTITOU 160 rpm
v . v
ysuamaluaiuden = 1000 nSu
Usuamdelunaadium = 955 A5y

¥
L7

Fafu % loss = { 1-(955/1000)} X 100 = 4.5%

3. MIMUIUNT % lossTumsnaasandadi 3

3.1 A58 125 rpm
Usinamlaluauiou = 1000 niu
Uhinaualelundadon = 980 niu

L4
o o

AU % loss = { 1-(980/1000)} X 100 = 2%



3.2 A9V 130 rpm

USieunleluauion = 1000 a3u

Uhinaualuwdadamn = 970 ndu

i % loss = { 1-(970 1000} X 100 = 3%
3.3 1715358V 135 rpm

USinaulalumutiou = 1000 afy

Usinamtlalurdagam = 965 afu

fatu % loss = { 1 - (965 710000} X 100 = 3.5%
3.4 ANWITITOU 145 rpm

USineunlluauiou = 1000 ady

Uil lusdadam = 950 nfu

Gt % loss = { 1 -( 9501000} X 100 = 5%
3.5 AMITITOY 150 rpm

YSmswluauleu = 1000 afu

USaualalundadom = 920 ndy

&t % loss = { 1-( 920 710000} X 100 = 2%
3.6 ATNISI50Y 160 rpm

Uswnamnlluaiuileu = 1000 ndy

USinaulalundadomn = 935 ady

§0U % loss = { 1-(935/1000)} X 100 = 6.5%
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' 2
A1919HS  UARINA % loss MNATUIUNTNARDIASIN 2

ANUSIT0U viinuldesns ﬁymﬂ’ﬂuﬂyq‘luwﬁmﬁmcw’g % loss
tWa(rpm) (&) @ i
125 1000 970 3
130 1000 965 35
BEREE 1000 955 45
| 145 1000 905 9.5
150 1000 945 5.5
160 1000 955 S
15196 LAAINA % loss TiRaaulumInansnisd 3
ANMIITOU e sl unaagam | % loss
WA (rpm) ® (@
125 1000 980 |2
130 1000 970 3
135 1000 965 3.5
145 1000 950 Y/
150 1000 920 2
160 1000 935 | 653
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rmw:%’asau | shminudedaes yhminudsluradom | % loss
| apm) | ® @®
125 % 1000 915 8.5
130 1000 . 920 : 8
BREE ! 1000 847 5.3
1 145 | 1000 845 15.5
1 150 1000 845 15.5
bo160 1000 810 19
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% loss

125 130 135 145 150 160

3
ANITITOU(rpm)

ASINT 3



3
. b4 ]
4.MIATUIUNIN effectiveness screen lunmsnaasinsah 1
gaslumsmuim

Recovery = P*x,

%
F¥*x

Rejection = { 1-P(1-x,) }

F(1-x;)

Effectiveness screen = Recovery * Rejection

(il F = U5uanion
Xp = Sasaussmalhnaweaiiuyinaou
P = USuna Product ARMMITIEN
X, = Sasdanszr SRS Product

recovery = ﬂ?mmuﬁqﬁ”lq:ﬂmmsuﬂﬂéqﬂaﬂuﬂuaﬂﬂinmuJya
rejection = WSinadalasuitiannnisuen

% loss = xﬂasfléuﬂlmmmsqqg;ﬁauﬂyq"lﬂiummzﬁmmwn
Effectiveness screen = @NI30U TUMSHUNUBIALLNTA

A = Wneulsieoa

v 0
B = Ysuawealundeqines

¥ 14 v L4 v
C !Lﬂ\i'ﬂvlﬂi]'lﬂﬂ'lil.LEJﬂN'mﬂglLﬂisl‘lfu‘Yl 2

D = Nﬂﬂ'ﬁvlﬂymﬂﬂ'lillﬂﬂﬁi'lﬂﬂ%tlﬂiﬂ‘f?ﬂﬁ 2
4.1 ANUSITOV 125 pm

P =915+1.9 =916.9

F

1000+25 = 1025
x, = 915/916.9=0.9979

X = 1000/1025=0.9756
recovery = ( 916.9x0.9979 ) =0.915
( 1025x0.9756 )
Rejection = { 1 - 916.9(1-0.9979) } = 0.9239
[025(1-0.9756)

AU Effectiveness screen = {0.915 x0.9239 ) x TOD =3B8a755%



42 AUSII0V 130 rpm
P = 920+2.6= 922.6

F = 1000+25 = 1025

%p

Xg = 1000/1025=0.9756

920/922.6=0.9972

recovery = ( 922.6x0.9972 ) =0.920
( 1025x0.9756 )
Rejection = { 1-922.6 (10.9972) } =0.8959
1025(1-0.9756)
ﬁ'ufu Effectiveness screen = ( 0.920x 0.8959 ) x 100 = 82.43%
43 ANNISITOU 135 rpm
P =847+5= 852
F = 1000+25 = 1025
X, = 847/852=0.9942
xp = 1000/1025=0.9756
recovery = ( 852x0.9942 ) =0.847
( 1025x0.9756 )
Rejection = { 1 -852 (1-0.5942) } =0.8024
1025(1-0.9756)
dafu Effectiveness screen = ( 0.847x 0.8024 ) x 100 = 67.97%
4.4 ANUISITOY 145 pm
P = 845+5= 850
F = 1000425 = 1025
X, = 845/850=0.9941
xg = 1000/1025=0.9756
recovery = ( 850x0.9941 ) =0..845
( 1025x0.9756 )
Rejection = { 1 -850 (1-0.9941) } =0.7994
1025(1-0.9756) )
§avu Effectiveness screen = ( 0.845x 0.7994 ) x 100 = 67.54%



4.5 ANUTITOY 150 rpm
P =845+5=850
F =1000+25 = 1025
X, = 845/850=0.9941
xp = 1000/1025=0.9756
recovery = ( 850x0.9941 ) =0.845
( 1025x0.9756 )
Rejection = { 1 -850 (1-0.9941) } = 0.7994
1025(1-0.9756)
ﬁq{fu Effectiveness screen = ( 0.845x 0.7994 ) x 100 = 67.54%
4.6 ANUSITOU 160 rpm
P = 810+5= 815
F = 1000425 = 1025
x, = 810/815=0.9938
xg = 1000/1025=0.9756
recovery = ( 815x0.9938 ) =0.810
( 1025x0.9756 )
Rejection = { 1 -815 (1-0.9938) } = 0.7979
1025(1-0.9756)
ﬁ'ﬂfu Effectiveness screen = ( 0.810x 0.7979 ) x 100 = 64.62%
5.msﬁ1mmmﬁ1 effectiveness screen 1uﬂ1iﬂﬂamﬂ§’:\1ﬁ 2
5.1 ANUSITBY 125 rpm
P =970+0.36 = 970.36
F = 1000+25 = 1025
x, = 970/970.36=0.9996
xg = 1000/1025=0.9756
recovery = ( 970.36x0.9996 ) = 0.970
(— 1025x0.9756 )
Rejection = { 1 - 970.36(1-0.9996) } =0.9856
1025(1-0.9756)



b
¥ o

A4UU Effectiveness screen = ( 0.970 x 0.9856 ) x 100 = 95.60%
5.2 A7WIT3T0Y 130 rpm

P =965+0.22= 965.22

F = 1000+25 = 1025

x, = 965/965.22=0.9998

xg = 1000/1025=0.9756

recovery = ( 965.22x0.9998 ) =0.965
( 1025x0.9756 )

Rejection = { 1-965.22(1-0.9998) } = 0.9912
1025(1-0.9756)
ﬁdﬁl"u Effectiveness screen = ( 0.965x 0.99126‘) x 100 =95.65%
5.3 A7NISITO 135 rpm
P = 955+0.47= 955.47
F = 1000+25 = 1025
x, = 955/955.47=0.9995
xg = 1000/1025=0.9756
recovery = ( 955.47x0.9995 ) =0.955
( 1025x0.9756 )
Rejection = { 1-955.47 (1-0.9995) } = 0.981
1025(1-0.9756)
ﬁ'ﬂ'ﬁ"’u Effectiveness screen = ( 0.955x 0.981 ) x 100 =93.7%
54 ﬂ'ﬂiJL%"J'i'ﬂ‘U 145 rpm -
P =905+0.155= 905.155
F = 1000+25 = 1025
x, = 905/905.155=0.9941
xg = 1000/1025=0.9756
recovery = ( 905.155x0.9941 ) =0.905
( 1025x0.9756 )
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Rejection = { 1 -905.155 (1-0.9941) } = 0.9938
1025(1-0.9756)

ﬁa&u Effectiveness screen = ( 0.905x 0.9938 ) x 100 = 89.94%
5.5 ANS30Y 150 rpm

P = 945+0.994= 945.994

F = 1000425 = 1025

X, = 945/945.994=0.9989

Xg = 1000/1025=0.9756

recovery = { 945.994x0.9989) = 0.945

( 1025x0.9756 )
Rejection = { 1 -945.994(1-0.9989) } = 0.9602
1025(1-0.9756)
ﬁuiy'u Effectiveness screen = ( 0.945x 0.9602) x 100 = 90.7%
5.6 ATNISITBY 160 rpm
P =955+0.59= 955.59
F =1000+25 = 1025
x, = 955/955.59=0.9994
xg = 1000/1025=0.9756
recovery = ( 955.59x0.9994 ) =0.955
( 1025x0.9:7ST)
Rejection = { 1 -955.54 (1-0.9994) } = 0.9764
- 1025(1-0.9756)
ﬁdﬁ’:u Effectiveness screen = ( 0.955x 0.9764) x 100 = 93.25%
6.msﬁ1mmmﬂ'1 effectiveness screen °1umsmamﬂ%~r7'i 3
6.1 ANUTITOV 125 rpm
P = 980+0.32= 980.32
F = 1000+25 = 1025
x, = 980/980.32=0.9997

xg = 1000/1025=0.9756



recovery = ( 980.32x0.9997 ) =0.98
( 1025x0.9756 )
Rejection = { 1 - 980.32(1-0.9997) } =0.9872
1025(1-0.9756)
i Effectiveness screen = ( 0.98 x 0.9872) x 100 = 96.74%
6.2 ANUSITOV 130 rpm
P =970+0.4=970.4
F

1000+25 = 1025

>
]

970/970.4=0.9996

xg = 1000/1025=0.9756

recovery = ( 970.4x0.9996 ) = 0.97
( 1025x0.9756 )

Rejection = { 1 -970.4(1-0.9996) } =0.9838
1025(1-0.9756)
ﬁ«fu Effectiveness screen = ( 0.97x 0.9838 ) x 100 = 95.43%
6.3 AMNNISITOV 135 rpm

P =965+0.27= 965.27

F = 1000+25 = 1025
x, = 965/965.27=0.9997
xg = 1000/1025=0.9756 _

recovery = ( 965.2:/x0.9997) = 0.9965
( 1025x0.9756 )
Rejection = { 1-965.27 (1-0.9997) } = 0.9892
1025(1-0.9756)
ﬁ'dlfu Effectiveness screen = ( 0.9965x 0.9892 ) x 100 = 95.46%
6.4 AWITITOV 145 rpm
P =950+0.35= 950.35

F = 1000+25 = 1025

950/950.35=0.9996

Xp
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X = 1000/1025=0.9756
recovery = ( 950.35x0.9996 ) =0.95
( 1025x0.9756 )
Rejection = { 1 -950.35 (1-0.9996) } = 0.986
1025(1-0.9756)

¥
@ a

ANYUU Effectiveness screen = ( 0.95x 0.986 ) x 100 = 93.67%
6.5 ATNIS50D 150 rpm
= 920+0.48= 920.48
F = 1000425 = 1025
x, = 920/920.48=0.9995
xg = 1000/1025=0.9756
recovery = ( 920.48x0.9995) =0.92

( 1025x0.9756 )
Rejection = { 1-920.48(1-0.9995) } = 0.9808
1025(1-0.9756)
ﬁqﬁyu Effectiveness screen = ( 0.92x 0.9808) x 100 = 90.23%
6.6 AMTITBY 160 rpm
P = 935+0.82= 935.82
F = 1000+25 = 1025
X, = 935/935.82=0.9991
xg = 1000/1025=0.9756
recovery = ( 935.82x0.9991) =0.935
( 1025x0.9756 )
Rejection = { 1-935.82 (1-0.9991) } = 0.9672
1025(1-0.9756)
ﬁ'uf"u Effectiveness screen = ( 0.935x 0.9672) x 100 = 90.43%
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) + 4 =
AT HI0 uFanuRdvvsAlBTIFY

o

anmsgaude luvazinmsuen

o ¢ - Y
AUISITOLINAY wesiwuansgadouda U Tusazshnmsuen
rpm afadi1 afaiiz Afafi3 1nde
125 8.5 3 2 45
130 8 3.5 3 4383
135 15.3 4.5 3.5 7.77
145 15.5 9.5 5 10
150 15.5 5.5 2 7.67
160 9 4.5 6.5 6.67
AT W1l uﬁm'f;1m'E:u‘uaaaussnuﬂumiuﬂﬂﬂam:uﬂsq
AUE TN AUsToUS IUMSUENUBIALUNTS
» rpm afadit Adair2 adaii3 iy
125 84.55 95.60 96.74 92.29
130 82.43 95.65 95.43 91.17
135 67.97 93.70 95.46 85.61
Y145 67.54 89.94 93.67 83.72
150 67.54 90.70 90.23 82.82
160 64.62 93.25 90.43 82.77
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