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- Prototype and Its Performance —
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ABSTRACT

Sesame was one of the economical crops in Korea. However, cultivation area of sesame has been decreasing
rapidly due to the lack of mechanization for this crop and the opening of agricultural product market.

Sesame seed is so small that ordinary seeder cah not seed properly. In rural practice, farmers seed sesame with
hand and do thinning after shoot emerges. Seeding and thinning in sesame cultivation take more than 40% of total
labor. To reduce labor in seeding and thinning, a pellet seed machine for sesame has been developed.

The pellet seed machine is very simple in structure. It utilizes the chemical reaction between alginate solution
and CaCl,. Two material forms a membrane when they meet. The uniqueness of the pellet seed machine for sesame
were 1) a counter rotating roller for metering the mixture of activated carbon and alginate and 2) swinging plate for
submerging seed into the mixture. The prototype machine can produce 30,000 pellets per hour and costs 6,891
per 1 kg sesame.

F8-8-°| (Key Words): Bas

274 (Sesame), T FR(pellet seed), I}F(seeding), L3 Al alginate),

(activated carbon)

1. M £

FHFEAZ FAA FHAE A A% 27
£ 27 o e FYRY A& 2o FYE
A(pelleted seed)} FA}3LA 29 F=AH(coated seed)
2He gol7t Qe 2YW Frole FAY 2ol
v 2r)d achA ¥gE F4 g2 Ffoln #3
FAE A7 FA, 4 & ¥ g & ez T
Bsh} Qe TR gIcHTaylor, 1990).

detA oz JLFAY FEFAY FA4E 2R

THE A3 Yoy &2 7o) o} 7] W
BEFA AN BFEFS oA TIASET A
ot =8 B2 T/ FA 2717t FolA W 3
43t FF:7)7t ol sFo] olF 1 AP FAS H
& 23NN Y ALY F e AFAE 9y
AR oz Exste 2 vt BFE 2o ¥
t}.

oEadef slolA A9 2719 P AA
< FE3] s g 4 g ol #F7A
7t ALEHAT EFHA o E 9 tape seeding,

*ARYER FA7IATEH

—-163—



FFFANATHA A22F 235 1997d 64

seeding with sand, vacuum seeder, fluidics seeder(4%H
¥ — 5, 1989), corn seeder 50} Qlt}. FA 7L F§ o
7b 1 7] 7} 4mm o]AF = QwEA Q) drill seeder
Z 338 9 A goy ggd 49 B53
X7t EAE

Z3 st Aol vste £Fole & Aozt
AL 71Aset7] o HElste] dg AMgH R oy
oA AF P FAZ geliA doh A=
oFate Afol & A & A == A Y F
g HFEY 2dste AEY BSodE o8 A
9] F2Hg HFete FZFFUE TEEA TN T3]
EXte HEY FF & A FH o129 A E
o] Aztd @31 +F0] P L o)FA RH =
Hol okatn @A o2 £FS FA FEdo
uebs ks, A, F, 1F 59 FAAME o
A9 FAE & Ao A1 Hot AU BFAtdl
A F 9 28 oldsts oz AuEt.

AAe 80dd FH7tA® sdEs BAFER
AR de] AuEIgo & =58 F44%
A 1A v, A AZ] A T2 A
d3le] 24 23 e Aot B3] F =FYSF
A Z9 40%E A sts AFH FSHAUL FAA
Hio) AL FA7e FEdo] Ha Aot F
Ag @38 &RFE A & Ad 7~12709) FH
7} BtEE o o) F 2~331# 9 Follr|E T 1
Fol & FAL GA ok Fohdrls #F R o
ZH28E AFoloA A5 EE Ht

RGFA Azrle 49 2719 42 A3
o 719 thokd #F7) A Falddo] FFE &
AA B Aoz o]AL R A FPFAA 1
e F27F T ] Qlojok st FAPF A A=
§o] AGen 71A v g AFsof Tk =
HJFAE A ol Eol loiof 3t Holsd
o] HlR&AY Sdofwt gt o]y FHFH A
Z717t Apdaotd dA AsgsEe FFU0] okl
nFy Fug o] oldHE EFEE Gz
AgE o= oAt

2 dFE FIkA 4A A" F s AEE
7139 FHFAE AZE F e 71AE Adse

A0z BP9 A7]E 4~5mm J=§ FEZ &
At

2. F A

FHFAE HEE Pl dEtds THdAME
AT7F A9 AR AAoln ZU FREAES
59 7|AE & film coatingE 3t FAF
Bagdstn e Aol AJFA ARV &L
QRO sl AR T Yoo AN 22
HOE o] W AAe) Be go) 3T o)
tHBurris et al,, 1977; Robinson et al., 1975; Scott,
1989).

e FAE FAERE BE 5 AE U8
ZFA &ol AL Yu dolu 4oz Aoy
B, A Fol FAE 9 P, FTFAE B4
FA AzA7E B, A S A @A FFA
¢} FAE THEIAAN AFEAE SAIIE P,
5FA ol FAE Aoldn JAo 2 g ¥R
& A7 o) F AZAIE T Fol Aok A
g ¥ P2 PalFE AZs F384 &3t
T A% AN Botdly] A8 FEa7) o 22
2 FEAZAMT ALLEH T gFof o] §HE= o=
Atk BAMRA S dzVE o8 L JlAg
HEA7F mrtola FY5A HEAFNY] daiMe &
QAZte] 23 EFET FAY AFFAVL = 4
o}

A g (8, rolling coating) P> FAE HFA
Abgro] @1 30~35 ipmo 2 AN HA FAEE
AE F494 ez BFate Yoz 49 P
7} F3o] HA ZaAY FAE Aol HAEY
AEAE FPA Qel2n 33 AYsEo) IAE
ojA vy 13 gt 1AZbA 24]30] 204
t}. o] HhY-E wo] ZoE AYsted AHEHAY
HEF o AFR A} (FHEE, 1976).

B 5(1iiBh, slurry coatingy¥{-S UF o 2~3¢ &
A sn 2EE LA FALEE AL
HELEA: vt ETEVIZ 93FY $33H
FAJEBRAN FL S50 g8 FFE FA &

el

=

5

=
—

O =

]

i

—164—



27 Y E:2 Az7) AL )

AHEE g A0 R vl doto] AzeH P
. o] ‘%‘ﬂﬂl—.‘f chordt TEA S BRA AHS
Jev ugFEAle] T2 o]g¥s o] 32-35
mm A E7A) BHE 4 QTHAE H %, 1983).

ZHe Ao ASHE BARE ARA
(sticker)ih WA A2z A0 ABA Y AF2A,

5ol ooy FFAzE 2y, Fy, FE, o
]%E}Ol_, HAEOIE, Qg E, 25 Fo] B
¥ 3 9t

T QEAAE BAEAEE o1 5% B 71AAN
ol g AFHE DI Ao ofA7A A5
Agg T3 Ut 2 dele olF FEE 71 29
YEZ AFHE7 A4 FEHE Fabe 945 7o
2 4% FFHE gde 414 8ol #
HAAM 71XE 7t HYE P4 ste FUe
NNAZA HEF2Y AF L 10mm FEolw Azt

2 1,800~6,0007} 8] BHE BE + Yvta .
A Bz dolg TAE HAsA X3t
I A=HEET 9 39, 1995) I olfE o ¥
HoZEe 4299 9174 Smm =9 #P& HEA
222 PolFo] B2 A}FAE BP & s
1 obstA %Ey) WELR wdeTh

3. ME X YUY

b BtEA =0 Yelet e FH| YWY

B 7N G2 gz e 284 §4
T} CaChL9] ¥h-gol 93] gto] 47| A4S $E%
Rojrt. &AL HAF A (natural polymer)Z A
FAET AP Lo wel J1F 9 Holst Uiy & &
AzA Hz2FAA F2HY AF3FAY dHEA
o] 45 Z+F FAAHZE AP} ¢AAL R AL
CaClL, 83} hid J7)| A 5F 3ol Ago] doju 1
=g F48e A=rt 7] Q& I3 J4e ¢
£ &tk

B39 3718 el FF AR PPl whebs o
FAZ AR gAY 2T &S NS
o EEFAYOR FE F3lov9 NAFo FP&

.,.4

Ez]u]- Ze8k

Utk BREEE ol g3t FfdE A
ot F2 % ?‘“*"ﬂ ENE UE =N E
OIIH AR HEF ot dA o] CaClel A
= 51}‘7801 —-—Z_}’“OU] ol EEA FEI}
FE, AFo] A= FEY A7 EFE
& Fo] FAH e

AAAL o =A% 2 27 VT w27 o
o] EHo -’F‘l}"] BP0l ga4& BE77 o
01] H = Magnetxc stirreri} 71 7)

= AT
BE TR
AL

ol A 24A12 71Tk R ThA} ALg8H gLt
A2 E S Galo) Yol uFY o)
2 Qste] E@EA gorz gz EHEy
on ARAE gojelr} YR BG4S F 208
E 710 £ oA etz Ao} Abg stk

L. BEMES 22X 4F FFa GE9
SEE

FFARR geae A=/t TLEA &7 9
ol AP E o] 83t YRRILE A
o}, 149, 181, 2591, 351, 45+, 60W, 170 S
ol g3t om 2008 FIstel 5B AFAIIE
TAg Hstonh

g9 e A4S FUALE ol§
stol S0 EA QAN FoAo] AR
Bookfield digital viscometer Model DV-I¢f 2]3] &3
shoich A SIS W AWUEL o) g0
FHYA EFAL 3 2WES o FaTh 2R
A AL FEEY ATl mek AY Ash A
9 9901 EFAY B9 A7) o] wheA
F7tel o9 B9 4~5 cP(centi poise)q F 71319
o zeu AAAA A7elE @ Aol g S
Aod & GFAN ANGE BIRL YA 2

& A0S0 HAe7] AR F 28 o) £H0]
t}.

PP ZFEE AF(WH)Y EQEF AZAS
olgstg o £ Y4F7 Yy ol golzA
@9 & mmo|t}.

—-165—



F2EA A A A 223 A235 19974 69

#H 9 AxEEE SHE A2V E
AVl AEA Ao wAHAE B¢ AzHe
Ao zA #YY ¢ 05kg FER AHY F
ol AEZ tjA vige] §& 74 2mm J=H
A gn FAE Bok ¥ F 1503 ol ¥ Fo
F724E 9o A FAAM dFssh #HHE
HEA 19 o)l AUA gL B FAE JF
of 9% priming &37} 7] WEol 1-2¢ Wl o
FEo] wots v} A& wE 14 o) A=A
BodE 39RE Avtol thR-E FotHSI A E
g g9 212 FA ol AY2UoR E F
A& o] ZejelA 3UsA] LoldhA Zd AL X
ZolMe tg  AolE vehd Aol=g JF F
399 d3E 7tAx TolgE vl a3

ol gahA o

4 ¥ onH

7h R AR A A7) B A& 4 SE It

A 12 AF71E 19 19 vdehd A5 2] A

$E7), EFEA, 71O HL, I 48 H, FEE =
goz 7450 A 7149 dede ¢3S &
A TS nFUE gof dABY E e
2 JHE HEA stn FAE AFE Fof CaCl

Ag BFete] EHE FeA7 HLE € &
w, Aol o3 w) FiHo) HHC] Y THY
Agstd 2 st 4oy S8A o] HE
ek BdE e FAolE CaCl, A2 ALH
22 RIS gt 6AAE oA A 43
Fol &8 €% FolA vjnAEM 4] HEF
AAHAS

N OH

it e wlo o{n

, 2\
l———- 2

/7

11

/8

10

13"’"” o B. o

15 16

17

12

14

18

for suction pressure,
8. CaCl, flow control valve, 9. CaClz tube,
collector, 12. CaCl; tank and pump,
15. 1/2PS motor,

1. mixture tank, 2. mixture return tube, 3. tube for suctioning excess seed, 4. control knob
5. vacuum tube for seeder,
10. CaCl; suction tube,
13. control box,
16. speed reduction gear box,

6. vaccum seecdler, 7. pellet cutter,
11. excessive seed
14. rotation forming machine,

17. V8 motor, 18. vacuum pump

Fig. 1 Structure of the 1st prototype sesame pellet machine.
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Activated carbon
300~400g/ ¢

+

Sodium Alginate 3~5g/ ¢
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Fig. 2 Laboratory method of pellet forming. (1st method)

funnel for mixture of

activated carbon and
sodium alginate

seed tube

Y U
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Fig. 3 Laboratory method of pellet forming. (2nd method)
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Table 1 Adaptability of various material for pellet production

Item Hardness Drying Time** Emergence
Shape*
material (mm) (hour) of Shoot*** (%)
activated carbon 1.13 9.1 24 99
diatom earth 1.18 8.2 24 98
zeorite 142 13.5 24 85
wheat flower 1.12 16.9 48 65

*: Ratio of long diameter to short diameter

**: In lab condition (relative humidity 70%, temperature 26 +3°C
***: Shoot emergence ratio after 3 days in a petri-dish in lab condition.

Table 2 Pellet forming velocity(No. per minute) at various concentration of alginate and
activated carbon (tested in room temperature of 257C)

act. carbon(g/ ¢ )
350 360 370 380 390 400
alginate(%)
0.3 120 90 62 49 33 20
0.4 81 59 43 35 17 11
0.5 63 42 28 18 10 6

CaCl,9] ¥l = CaCl, £Ao EAA Qe A7kl
2 Zsteh 0.7% CaCl, £ Aol AAAE 9473
59 ¥EE FAE 2HE 39 So] Y
I o)A B utel Zo] JAF 3T o] HYE
B39 A5 o oj4 FotErA ekt

AP 9 AL FE)Yel M oo &
3 A4t 2= Ao FFE vIXE Y
ZALetach 0.5% 44T 88 14 of 35029 &4
A28 EFste] AURE 25TAA FYAZE A&
t 739 F PR (7] 79 ¥)9) CaCl, 949
FAR Folof whE AP FHPYE 2D OY S
o JAlg 213} Zo] 10mm o) st A= Fo] F/3
HA Eatm AA gdr] YHLE A0z EF
Aol Zojz7] 490, 10~15mmojXs T2
HPo] AHY 15mmst o o] o] B
2AAA HAA =Hol YA et dgE nE

ZojAzYES F ek GAA §94 0.5% §4
o 12Ejo] B4 ekA 350g, FAEA 90g oA

1 A0 o of

(o

e

T

E

=

8

[ =

S

S :

s 6 —o— 0.30%

3 — o -050%

e 4 -+4--0.70%
2 L e mmcmmmccmemmalecccciarecccmmcms) it umaaaaacran—a.

10 20 30 40
Submerging time (hr)

Fig. 4. Hardness of pellet seeds with alginate
concentration and submerging time
length (Hardness means the length of
cone movement in the Yamanaka Soil
Hardness-meter).
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Fig. 5 Shape of pellet seeds at various dropping height.

10

O

6. compressed air tank,
10. seed coliector

1. mixture tank, 2. seed box, 3. vibration seeder, 4. pressure hose, 5. pressure regulator
7. stainless mixture tube,

8. seed tube, 9. CaCl; tank,

Fig. 6 Structure of the 2nd prototype sesame pellet machine.
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Table 3 Contraction*(%) of alginate-activated carbon block in various direction

height Width (top) Width (bottom) Depth (top) Depth (bottom)
Average 12.26 12.54 11.34 12.28 11.18
Standard deviation 1.25 1.28 1.23 1.25 1.23

* ratio of length before and after drying (%)
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Fig. 7 Praticle size distribution of activated
carbon.
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Fig. 8 Absolute viscosity of sodium alginate
0.5% solution.
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Fig. 9 Absolute viscosity of mixture. (sodium
alginate 0.5% solution and activated
carbon)
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Fig. 11 Performance of the counter rotating

roller metering device at various gap

(unit mm) between inclined plate and

the roller.
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Fig. 10 Principle of a counter rotating roller metering device for alginate-activated carbon

mixture.
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1. mixture tank, 2. seed,
6. simple cam,
10. counter rotating roller,
14. subsidary roller, 15. CaCl. tank,

3. seed metering plate
7. mixture metering gate,

11. seed reflection plate,
16. tank for overflow

4. cut-off, 5. knob for swinging motion
8. swing arm, 9. inclined plate
12. push-down plate, 13. motor

Fig. 12 Structure of the 3rd prototype sesame pellet machine.
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