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Calcination Condition for Recovery of Calcium from Cuttle Bone
and Characteristics of Calcined Cuttle Bone Powder

Moon-Lae CHO, Min-Soo HEU and Jin-Soo KiM*

Division of Marine Bioscience/Institute of Marine Industry, Gyeongsang National University,
Tongyeong 650-160, Korea

For the effective utilization of cuttle bone as a calcium powder, we examined calcination condition (700C: 0~ 10 hrs, 800C: 0~3 hrs,
900C: 0~ 1hr and 1,000T: 0~30 mins) for recovery of calcium from raw cuttle bone powder (RCB) and characteristics of calcined
cuttle bone powder (CCB) treated by optimal condition. During calcination of RCB, the yields was decreased, while total and soluble
calcium contents and white index were increased up to constant calcination time (8 hrs at 700C, 2 hrs at 800C, 45 min at 900C
and 20 min at 1,000C). But, these after that almost unchanged. From these results, the optimal calcination conditions for recovery
of calcium from RCB were revealed 8 hrs at 700C, 2 hrs at 800C, 45 min at 900C and 20 min at 1,000T. In the case of CCB treated
for 2 hrs at 800C, total calcium was about 70%, the major component was calcium oxide, and the structure consisted of porosity.
The calcium solubility of CCB increased by 22 times compared to RCB. But, the pH of RCB was about 12.9. Therefore, For the
effective utilization of RCB as a calcium powder, it requires a suitable modification operation for adjustment of pH (pH 2.0~9.0).
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Table 1. Effect of calcined temperature and time on yields and
total calcium contents of calcium-based powder from
cuttle bone

Ashed times Yields (%) Total calcium (%)
min) 700C  800T 900C 1000C  700C 00T 980T 1,000C
Control ~ 1000 1000 1000 100.0 3541 3541 3541 3541

5 -+ 794 661 - - 4864 5931
10 - - M6 94 - - M1 MR
15 - 798 658 831 - 4132 952 69.89
20 - - 596 512 - - 6463 7031
30 - 749 4l sl - 5133 6853 7051
45 - 7 s - -5 082 -
60 (1hr) 841 655 512 - 215 %891 052 -
75 - %99 - - - 634 - -
90 A - - 684 - -
120 Qhrs) 758 512 - - 5060 7051 - -
180 Ghrs) 690 S11 0 - - 5619 705 - -
240 (4hs) 648 - - - 595 - - -
360 (6hrs)  $56 - - - 6697 - - -
480 8hrs)  S11 - - - 7051 - - -
600 (10hs) 511 - - - 05 - - -

*—: Not determined.
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Table 2. Effect of calcined temperature and time on white in-
dex and sensory color of calcium-based powder from
cutte bone
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Ashed times White index Sensory color
min) q0c 800t 900% 1000C  700T 80T 900T 1,000C

Comrol  §0% 8358 838 BN White White White White

£009 £009
5 o~ 31T 4995 - _ Deep Deep
£030 2007 ashy ashy
10 _ _ 4741 6381 - _  Deep Light
001 +010 ashy ashy
15 _ 3138 5687 7571 _ Deep Deep Light
+002 1007 +006 . ashy ashy ashy
_ _ 6187 8601 - _ Light .
n £006 £005 ashy White
_ 4251 7634 8596 _  Deep Light :
30 £001 +004 +006 ashy achy White
. SLos 8570 _ _ Dee : -
4 1036 +0.04 ashy White
3013 5956 8531 Deep Light : -
60 (1h)  ¥oi4 ¥60 +602 ashy ashy White
% _oen . _ Ligt _
1009 ashy
_ 7965 _ - _ Light _ -
% £002 ashy
3860 85.65 _ _ Dee; . _ _
120 (2 hI'S) +005 +007 3Sh$ White
4560  85.65 _ _ Dee; : _ _
5212 _ _ Dee _ - -
6837  _ _ _ Light _ _ _
360 (6 hrs) +033 ashy
e B - - - whie - - -
o0 (ohes) B2 - - - whee - - -

*—: Not determined.

Table 3. Changes in undersize distribution ratio of calcium
-based powder from cuttle bone during calcination at

800C
Ashing time Undersize ratio (%)
min) 60mesh 100 mesh 140 mesh 200 mesh
Control 100.0 806 69.0 548
15 100.0 824 7.7 62.0
30 100.0 83.1 720 639
45 100.0 843 728 652
60 (1hr) 100.0 852 733 66.5
75 100.0 85.5 739 679
90 100.0 86.4 743 69.0
120 (2 hrs) 100.0 874 754 70.5
180 (3 hrs) 100.0 87.0 752 70.5
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Table 4. Effect of calcined temperature and time on ash and
calcium contents of calcium-based powder from cuttle
bone

ZF i ojragie HEd g3 oprlH o, o F 347t
A f713 R ojitsteag HEo] AL FEAW] "ol
A4S At 48, Lee et al. (197)2 %, A2 2 242 53

Ashed times _Solubility of calcium (ppm) pH
(min) 00 s00C  900C 1000C  700C 80T 900T 1000C
Control 384 384 384 384 908 908 908 908

5 -+ - 6559 6958 - - 1198 1205
10 - - 716 7606 - - 2B e
15 - 625 7458 8216 - 1192 122 128
2 - - 7803 8285 - - 1248 1288
30 - 7067 8204 8295 - 1209 1281 1287
45 - 759 890 - - nw ny -
60 (1hr) 6106 7508 8282 - 118 1230 1290 -
75 - 4 - - - 4y - -
90 - 8165 - - - nwoo- -
120 (2hrs) 6995 8289 - - B nRw - -
180 Ghrs) 7487 890 - - 1225 1% - -
240 (4hrs) 7849 - - - 1256 - - -
360 (6hrs) 8167 - - - 1276 - - -
480 (8hrs) 8253 - - - 1285 - - ~
600 (10hrs) 8271 - - - 128 - - -

*—: Not determined.
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Table 5. Effect of calcined temperature and time on mineral
contents of calcium-based powder from cuttle bone

Dried cuttle Ashed conditions

Minerals

bone 7007 T, 900C, 1,000C
(mg/l008)  powder  §hy  hi  dSmin Jomin
Phosphorus 431 80.9 81.9 799 823
Calcium 354078 7703126 705184 70,5008 70,465.6
Sodium 910.9 1,8008 18127 18154 11,8032
Potassium 652 126.6 129.7 1312 126.7
Iron 9.2 178 183 18.6 16.8
Magnesium 91.6 178.0 1823 181.7 178.8
Manganese 0.8 1.1 1.6 1.4 09
Zinc 38 7.0 7.8 1.5 69
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Fig. 1. XRD analysis of driedcuttle bone (upper) and its calci-
ned cuttle bone (lower).

(a) (b)

Fig. 2. Scanning electronmicrographs of dried cuttle bone (a)
and its calcined cuttle bone (b).
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