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Reclamation Mechanism of Waste Green Sand Adhered with
Oolitics

= H M

Yutaka Kurokawa, Hitoshi Kambayashi, Hideaki Ota and Hidekazu Miyake

When oolitics adhere to green sand, it becomes waste green sand. Green sand is reclaimed for
the purpose of mainly peeling off the oolitics. In this study, we reclaimed oolitics sand by 3 rep-
resentative processes, calcining + friction reclamation, friction reclamation, and grindstone
reclamation. Calcining + friction reclamation is more suitable for the shell mold process, and
friction reclamation for the cold box process. The change of waste green sand in calcining +
friction reclamation was as follows : the total clay changed to oolitics after calcining. This
oolitics and that adhered to the waste green sand from the beginning were removed by friction
reclamation. When the respective oolitics were removed, the reclamation sand showed the
same strength as the new sand, indicating the end of reclamation can be determined from the
oolitics quantity. Also, when the sand is reclaimed by friction reclamation, the strength is
higher than the new sand because the sand shape is improved.

Keywords : oolitics, reclamation mechanism of waste green sand, calcining, friction reclamatlon
grindstone reclamation
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Table 1 Equipment, condition and energy of 3 type
reclamation.

equipment condition erectric _power
calcination & calcine at 950K | 39.2L/t(heavy oil)
friction reclamation 5,10,15pass 71.2kw/t hr-tpass
friction rectamation 5,10,15pass 7.2kw/t hr- 1pass
grindstone reclamation 45,60,75min 56.2kw/t:hr
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Fig. 1 Outline structure of reclamer. (A) Calciner, (B) Friction reclamer, (C) Grindstone reclamer

Table 2 Properties of waste sand and new sand.

_— . acid ; . grain . ... _|bending Jcompressive
ignition] total | active pH| demand spoc,ﬁc spocific grain fineness silica | oolitics strength |strensth by
loss clay clay value gravity gravity shape number content| content by shell jcold box
mass% | mass9] mass9) mi/50 31 g/cm’ AFSFN | mass% | mass% 2 2
waste sand] 2.14 3.86 30 ]80] 252 2.52 1.38 61.0 81.5 26.3 ok k%
new sand-A | 0.10 0.50 03 7.1 4.2 2.58 1.40 51.5 1.7 27.2 388 255
new sand-B | 0.07 0.48 00 ]6.6 4.6 2.60 1.34 67.7 76.1 229 461 325
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Fig.2 Relationships between strength and number
of passing at calcination + friction reclamation.
(A) Shell mold, (B) Cold box mold
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Table 3 Properties of reclamed sand on condition that the strength of reclamed sand is equal to the

strength of new sand.

mold process & method of shell mold cold box mold

eclamation Cflcfnaﬁon & friction grindstone c?lcination & friction grindstone
friction | - s friction . .

property racl . T raclamation reclamation reclamation
z 388~461(by bending strength) 255~325(by compressive strength)

condition of reclamation calsine+2.2pass| 10.3pass 58min calsine+4.7pass 1.7pass 34min
yiold mass% 74.6 72.5 75.3 69.5 79.2 85.1
ignition loss mass% 0.13 0.85 0.82 0.12 1.08 1.37
total clay mass% 0.48 1.45 1.16 0.58 2.05 2.08
active clay mass% 0.70 0.92 0.68 0.57 1.34 1.30
pH 7.4 7.2 7.1 1.4 1.5 1.6
acid demand value ml/50g 8.6 10.2 11.8 6.6 13.1 11.6
specific gravity  g/cm’ 2.60 2.59 2.57 2.61 2.58 2.54
__ bulk spacific gravity g/cm’ 1.65 1.66 1.55 1.67 1.64 1.55
grain shape 1.36 1.34 1.30 1.35 1.35 1.36
grain finess number AFS.FN. 60.3 55.5 67.1 63.0 56.1 63.5
silica content __mass% 72.5 75.1 74.8 74.0 74.2 714
oolitics content _mass% 26.2 23.2 22.7 24.7 23.8 24.7
i i 3 1.560 1.591 1.673 otk ek Aok
heat expansion __vol% 1.11 1.18 1.01 el ok Fokck
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Fig. 3 Relationships between bending strength and properties of reclaimed sand. (A) Yield, (B) Ignition
loss, (C) Total clay, (D) Specific gravity, (E) Grain shape, (F) Oolitics (reclaimed sand without total clay)

WMELLSE Litd-T, ThooBEARTIE, Lo
CBBEPRERALHEOHE LS. LidLIEAS,
EOBEHEED U » < BB, MIREECBIRE  —E
BTHb. Lih->T, Lo BRI LT RTOFHE
HTROEEHARGEFAT S S 8L .

Fig. 3 (C) icHI s & M TN OBRERT. HiI
WEOREHARUEAEA L b, St asREbT 3
WHE- T, BMENKEL S, F0ERL TR, WUEN
BUHE » THREDSIEINT 245, 28+5 v -7 Al
L, Z0®%IKTT 5. §ibb, FOEEEEESKELTS
DREELTA =V F 1 o 2 B0 RMEHIENMEE R
T OMBEICE DA - F 1 7B R EML TR

T H IR A8, BICHIBEME AT 5 &
THELT 5, PRI XY 2+ S0NEDT 5D,
ETNENOUEEERICITRE T 2 MR EEEIC LD,
BEELC2HENDPELASNTRESNEG LD TH
5. 1k, etitaombicf-T, BEMSRETZC
E o, RS EHRERFICES T THIL L
A3, Lipl, BESFLOFERANICE > % st
SOETIR LI - THRENERT B EMS, 281
ST, SBEESE YN T E IS,

Fig. 3 (D) ic#if s & W oG AR, B0
M >N THREMKELBIEECH B, N, O
MALZET 2 s THRESHESNLD, HEOROE &



472 s 1

FTE (1999 BT

IR EEINE T, HESENT 20 TH S,
THbhL, FEEOBRE LG -k bLEOBRME &
BIHE O NZL BB E0S, HEGRBEHERES
g B TIEIE D E WA B,

Fig. 3 (E) ity & RIZ o A4, KA /N

(B BILH>NT, BriERRIc 0, BENAELS
M 2 3d . FibosmELl Ficts - TR ERES
50T, oYM dEEFAERY AT 5 HE I3
SHVEVL B,

Fig. 3 (F) & L% k&% o e ol &
=N F 4 v 7 OEGRE RS, TS ERE L 2SR
W&, Al [Fig. 3 (C)] L2 & S o sams o 4 kk + 43
DEBEAEZF LD THDE, ZIT, ZOERERLEH
T, it a2 L L B o R IE L 7.
A= F 4 v VS EREEE 55 S 2 OMFEER, &
HEHLE I FEBO B L% 550~600 N/cm? O
TH5H, NS DTIIE DOME 388~461 N/cm? &
DEWA, FIRPICEEZN A8 1N EREL B,
COBREOHEERARTODEEZ SNE, Lihi-T,
A—=UF 4y 7B EIRBEITE 0, 20 & X OEEHPH
DL, FHOBELIDSVWIELS, A=) F 4 v 7
EEEFERHEEWT 2 —2>OHEICK S VWA 3,

PloceEmrs, MELMIOEHIGAE LT, A -1
Ty vEESH SO I ER L CREEE S
ZHET S LEAETHIEEZ ON B,

3.3 HAALEE & AR OIREE

AEBOBEITICE S T, FAERSE(LL, SwbE
S B % SEM BRU XBITHRc L ot L7,
Fig. 4 Ic/ERIER, @OEREDROSHEAER O SEM &
(M&#&E) RUZoHH O EDX ILEET - 20 KeV,
HRURER - 10 A, BUAKER : 100s) SR 4E 5
3. ERER D SEM Bic i, RIS L
HitanlgEsh, FE0BIRCEAER 27T
%. EDX #imtrcid, SIS AL O, Fe s £ Dok
BHEALE L YBYNEL L -TVE, TV
SEM &3, 25t 0EdA—105 49271l Tuv 3 &
Wransh, EUENOES &ERRERBSIEER - 7044
FHBlEEEh 5. EDX fals, HHEMIHKRL T
E 2 OMTORS MR L TV 5, MEHEROSEE
i, A= F 4 2 BRESNTHERDT WIPERR
ELTHIES NS, EDX STl & & 5 M hisy
Thisv, SREBFARBITO SEM & ¢ EDX A4
PICEBERED VI EM S, TACIBREL -5
A3 3R —DIRETH B EEZ oM 5.

Fig. 51, VWERUCHEBR/ L 584 Wh o+

{Intensity. cps)

waste sand

Q,y
]
-
SRS
b 3
3

caloination

A (23

calsination+riction
veclamation(15pass)

:‘ PP i "

friction reclamationt] Spass) I

fa

inditone
teclamationt!Smin]

Al
Y G o
023

Eniergy.keV

[60u m|

Fig. 4 SEM photograph and EDX spot analysis of
reclaimed sand.
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Fig. 5 Change of montmorillonite X-ray diffrac-
tion patterns by calcination and friction reclama-
tion.
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Fig. 6 Reclamation mechanism of waste sand. (A)
Waste sand, (B) Calcination at 950 K, (C) Friction or
grindstone reclamation, (D) friction of grindstone
reclamation (excessive reclamation)
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