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e L g R 200 g
The hatched waste eggshell 200 g

H 3K 3.3 Lz 2 /N
Immersed in 3.3 L water for 2 hours

0.1% F&E (L8 3.3 LI HMEHR
0.1% NaOH 3.3 L over night

2% FE(LN 3.3 LI EER
2% NaOH 3.3 L over night

0.1% EE L8N 3.3 L 1236 10 44
Immersed in 0.1% NaOH 3.3 L for 10 minutes

\
2K 3.3 L3 10 35

Immersed in 3.3 L water for 10 minutes

H3IK 3.3 Lz 2 /N
Immersed in 3.3 L water for 2 hours

Y
AT EFRERE

Remove the egg shell membrane

EACKH A PRAEE

Washing with water

100°C HtEz & 14
Drying under 100°C condition, smashed

1. WHEIREEEIGER Z B B R AL -
Fig. 1. The recycling process of the hatched waste eggshell of geese egg.
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BR3¢ RS A 3,300 mL 1) 2% NaOH 75K+ - L0 BRI -

B4 HERE A 0.1% NaOH /&R T2 10 474 -

SEES T U 2 B A 3,300 mL [ 2/KHE5H 10 434

HER 6 1 ERE A 3,300 mL HAOK (pH = 7.78) =it » 5315 0.5 ~ 1.0 ~ 2.0 ~ 8.0 /NEFHITE pH {E - #F pH (H
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Table 1. The thickness of the recycled eggshell of geese egg

Weight (g) Thickness (mm)"

Sharp end Blunt end Average Sharp end Middle Blunt end
Egg 1 19.90 4.65 0.52 0.49 0.52 0.53
Egg?2 14.39 2.69 0.48 0.48 0.49 0.46
Egg3 15.02 3.46 0.50 0.56 0.51 0.44
Egg 4 12.97 2.32 0.48 0.48 0.47 0.48
Egg5 14.00 2.61 0.48 0.50 0.44 0.49
Egg 6 17.10 2.48 0.58 0.59 0.56 0.59
Egg 7 13.22 3.12 0.51 0.51 0.49 0.53
Egg 8 15.14 1.44 0.56 0.55 0.55 0.58
Average” 15.22£2.29 2.8510.94 0.51£0.04 0.5210.0.4 0.5110.04 0.51£0.05

" the eggshell was treated with NaOH, and without shell membrane.
™ mean * SD.

AfEEZ EREE G EEEN 1% £ 13% (HF> 1976) - QESHEEHR K 1454 g (15 0 1999) > LU
HE - WL BRI ER  ER] HISEEE Y 124% - HEENH 1% £ 13% Z[H -

1L W bi&BETENGER R pr i S [
(b2 RS E R B E A E | AR - WM EREEEISEREE B ATKEE » /34K 0.1% B2 2% NaOH J2/f



106 S Imedi e oelierscoi =0 kA EI L 0}

FERUAIE - FRAK 0.1% NaOH JEEREL 5 AUK A A A B AUK 2 - 522K 2 pH (2 (L0IE 2 » 2
30 434 ~ 2 /NISEL 8 /NBE > pH {E 4351 B 9.30 £ 0.08 ~ 9.46 +0.12 £i19.45 + 0.13 (mean + SD) » FrliF(Li4 fEE
TBEEFR AR E 2 AR (PBE 1 — 5) 3 ~ B E KR 2 /NEH % > B pH {EZE (pH 9.46) »
R e R A Fy 2 /NEF o DAERAZRREE > IR 2 [ SRS DA T A PR ERR I TRz 1% - e 2 7% (0]
W% Ry 83.3 +2.9% (mean * SD) » {EL[EIEEHEIASIE S - EERAVE /7B S SR - SR BILHER 2 B YE - B
TRILEEELRAR v A R ELG O g B &R IR ER N -

100
9.8
96

pH
94-—//”#‘ ¢

92 |

9‘0 1 1 1 1

Time (hr)
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Fig. 2. The pH values of the soaking water. After the NaOH solutions treated, the eggshell washed with water, and then

immersed into water (pH = 7.78). The pH of the water was measured at 0.5, 1.0, 2.0 and 8.0 hours (material and
method 11, step 6).
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Table 2. The composition of the recycled eggshell powder of geese egg

Ash Calcium  Magnesium Phosphorus  Sodium  Potassium Iron Zinc Copper Manganese
% ppm
Sample 1 96.49 37.73 0.16 0.064 0.107 0.022 6.91 1.37 ND ND
Sample 2 96.56 38.65 0.13 0.066 0.099 0.018 3.18 1.38 ND ND
Average” 96.5310.05 38.1910.65 0.15%0.02 0.07£0.00 0.10£0.01 0.02+0.00 5.05+2.64 1.38£0.01 ND ND

ND: Non detected
" mean * SD.
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Abstract

The hatched waste eggshell was produced at avian hatching industry, and the waste was also a problem for the industry.
The waste could be a resource, if it was was processed and recycled. The purpose of this study was to set up an easily
process to recycle the hatched waste eggshell. The steps of recycling process include washing, immersing, removing the
shell membranes, drying and then smashed into powder. The recovery rate of the recycled eggshell powder was 83.3
2.9%. It means that this process was a useful method for the hatched waste eggshell recycling. The thickness of the recycled
geese eggshell and composition of the recycled eggshell powder was also determined. The thickness of the recycled geese
eggshell was 0.51 £ 0.04 mm (mean = SD). The ash, calcium and magnesium of the recycled eggshell powder was 96.53 *
0.05%, 38.19 * 0.65% and 0.15 + 0.021%, respectively. Phosphorus and magnesium were not more than 0.2%. The major
composition of the recycled eggshell powder was CaCQO,, and the calculated value of CaCO, was 95%. It seems that the
recycled eggshell powder can be a calcium carbonate resource.

Key words: Geese, Eggshell, Eggshell powder.
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