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2 ok B Ao NE JERA TES At o] "o 4 5P aNAAYS duz Gt YR AFo] EdAteld stuAdtE o
o AE-Zet A4 (Cr-collagenate) & BAs2Z 194 F400A Ca(OH):E& ol AR (steeping)3td & (swelling)- (plumping) A1 7, HoSO; 402

32 $E2AAY 287 FAANA NaOHE N o2 B4 AA 7)1 HOx8 02 G857t & Cr(VD22 23fete] HS0, 422 §2/4A & 2F
& vEEEch 194 FRAA 3%- Ca(OH)z%"—‘“, 08%-H:S0: 8402 27 TAoNAN 01% NaOHE A, 3%-Ho0x% 9, 1% HSO &4 02 FAH 0.
2 A7sle] 28HoT 91 & IFL & 5 AUt 44 2 2EE AHRE 8 1068%Y B, £ @il 7981"/ Fratien, 7 339
AAGAEL 33714 wE *}%K}C‘]E gHe 255 AAZE & AN

Abstract: In this study it was focused that if the chrome could be removed in the shaving dust, the reusable protein resource could be recycled
from the shaving dust. As the chrome forms a Cr-collagenate by cross linking of collagen in the shaving dust, the dust was steeped for swelling
and plumping by Ca(OH): solution and then chromium in dust was resolved out by H:SOs solution in the first stage process. In the second stage
one, dust was swelled and plumped by NaOH solution and then the chromium in dust was oxygenated to a hexavalent chrome, which has high
solubility in HzOp solution. And then the chromium was removed by the steeping of HsSO4 solution as the last process. The first stage process
was consisted of the sequential steeping of 3%-Ca(OH); and 0.8%-H:SOs In the second stage the total chrome was effectively removed by the
sequential steeping of 0.1%-NaOH, 3%-H:0» and 1%-H:SOs In the completely dechromated dust, the humidity was measured as 1068% and the
crude protein was contained by 79.81%. Steeping solutions were reused 3 times for chrome removal process, the chrome was entirely removed in
shaving dust.
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Figure 1. Experimental apparatus for chrome removal on

shaving dust.

1. Agitator
4. Steeping Vessel
7. Water Bath

3. Thermo Controller
6. Heater

2. Thermometer
5. Shaving Dust
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Figure 2. Schematic diagram of chrome removal process on
shaving dust.

—

[ 2nd stage acid

I HEo| oFAY
e & A8 qARE 97
NaOH& AHE-3ste oA gz A
Zehl g 2ES g9
7171 gt H0, AtgtAlEdo) AAse Cr(lD)e
A8E F A HSOA AL AHE 224 A
AFS S48 LAt AL L 69AY ¥
AT A 24A02F HA] A2d & ARz 28
g AE ZHE 2ABgoeH, AFFEEE 3
TAEE FEE 1 =Y g & 38
o} A3t

AAY 4oz AYES 184 <oty AR FH Ao SE 2
Tk olstA s 2 AE BE&E ol Yste UAT Fo
Eo g2718 o 101

v
=2
=

-
fo
ol

~

2.3. 16M 3
D 9 A
EER LR
E3E Fol7| skl

AGEe B0l Bt o= A= BARAAAY,
FE &olE st AL eRHE & aF
~6% Ca(OH), 8922 2447t F2b Az
sol  A{R ARKE FEI FEAFoH, AYRA O
collagenate Z&olut #2] 2EF A2 139 2F YRE (1)

A3t e gehike-g Bolo 2k AHERE 82 2EAA

Cr(OH)SO4 + Ca(OH), — Cr(OH); + CaSO,
2) A AA: 1A gze AA AYE Sse oA 27 gd
o 2% Cr(OH: 5% 22 9 5& Q43 ze gguss
Fote] £2 4917 sk, 02~1.2% H,S0s £9L Ab&3be] 24
7 e A AP

2Cr(OH)3 + 3H2S0s — Cro(SO»)3 + 6H:0

&
=2
=
1

@

2.4, 204 33

1) 22 AR 174 4 37 A8s @ Folx Zgdn g
FES A5t 1" A2 AAHA donz CalOHpRT
297 NaOH $9¢ Ahgate (2% 2o ggurgos
Cr-collagenate 2 Z2¢-S #3[11-13N7]1 24 s}, 23 oz
4 AAE 002~0.12% NaOH &4L AL£3td] 247k B9 A8
=

Cra(SO4)s + 6NaOH — 2Cr(OH)s + 3NaSO: 3)
2) FstE] AR 13 4 44 2 23 W9k AA F e
24 e 23} g BE AFL 2o 4P $HE} Ba
FZol o8& Cr(OH): delolug, ()43} e el e o)

J. Korean Ind. Eng. Chem., Vol. 10, No. 8, 1999




1106 _ &M - AT

of
=

Table 1. Analysis Instrument for using Experimental Analysis

Analysis field Analysis  instrument

Chrome Perkin-elmer 2380 atomic absorption
spectrophotometer

Moisture Ohyo PD2 300WMD electronic balance

Crude protein Kjetec auto 1030 analyzer

Crude fat Labconco soxhlet extractor 6 unit

Crude ash Muffle furnace

Crude fiber Labconco hot extractor 6 unit

Protein SEM JSM-5200 SEM
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Figure 3. Chrome removal rate with concentration of Ca(OH):
solution in 1st stage steeping process.
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Figure 4. Chrome removal rate with concentration of H2SOs
solution in 1st stage steeping process.
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Figure 5. Chrome removal rate with concentration of NaOH
solution in 2nd stage steeping process.
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Figure 6. Chrome removal rate with concentration of HxOq
solution in 2nd stage steeping process.
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Figure 7. Chrome removal rate with concentration of H2SO4
solution in 2nd stage steeping process.

Figure 8. Photograph (1000X) of shaving dust before chrome
removal.
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Figure 9. Photograph (1000X) of shaving dust after chrome
removal.
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