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A Treatment and Disposal System of Waste Materials 

at Mizuho Station 

Susumu HAYASHrDA*, Shinji MAE** and Masayoshi MURAYAMA** 

Abstract: As long as the activity of Mizuho Station is maintained, it is inevi
table to cause environmental pollution. The authors propose a treatment and 
disposal system of garbage, feces and waste water, as a suitable system adapted for 
climatic conditions at Mizuho Station. This system is characterized by freezing 
up waste water in cubic ice blocks and sealing garbage and feces in these cubic ice 
blocks. By applying this system, we can dispose the waste materials without dif
fusing polJution. 
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� 1 �fH:£�0)7.KfUffl c .::'�O)tm±i 
Table 1. Water utilization and waste disposal at Mizuho Station. 
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ffl 2 ffii.J• t_::>fJ: Q. 
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� 3 �ffiHl1J:!tO)-=¥J®l 

Fig. 3. Procedure for treatment of feces. 
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ffiO)q:tKl*Jffi���. 7.flJ/�?1�-fflK--C.5'i-ffi�2fflffi�-�":)�k�, �fficFJffi 

O)r13i�vcJL§�JJ( c-it�t5t��*�{lleyt.: L -ct&� L <� 3 A), �JJ(n;+:B-�ffi Lt..::1:&vc 7. 7
° 

JJ / !f' TJ 1 � -ffl:t-,:, J: �l*Jffi�J& I) �-t c �ffiVl.VitVif � ;n\, ,t.c�7Jc'1.:· :::z - -r -1 / f � ht.: J: 

, t.ctkfilivct.c 6. 

tJJ::iJ; � h\, ,t.c�JJ(��,ffl L -C 0)7.k f t:1 ';I � O)f'p�W'1.:-� 6. 

:::·�ft*1£�&i��trt-.:co���i.J:::k � < 1ititO)*tltc�t.iJ• � �i 0 --c 1,,, Q. 3. 2. --e��t-.::1Jc 7·· 

11 ';I :7 vc!f A -t 6 t-.:cotca, W G iJ,O)jj)l�'1.:·ff]@-t 616,�b;� 6. 7. -r / v 7. 7. +-1v1M:O) 

�ffi�":)vtf..::7.k7'p -:,, !lvCC'.7,l.�.7'.h, J:.iJ•G�.7,,_iJ.f..::�6;:. c t-:1Jw--e�6. 

7.K 7'' P -:,, � 0) F]vC.7'.hf-.: :::·dj..vCvtJ:iJ• GJ.il.§7J(-?1it�r5tw7J(-a:iJ•�--C7]( 7' P ,;, :7 O)r:ptcw 

ffi@J1t L--C L "i 5. k0)1&Ji-tti-a:vt.f--t c � ;h,1,, ,fJ::1Jo:::.71-fflU-a:b<:. "i ht-.:�%:!*0)7Jc 7'' 11 :,1 

:7 n>r::.-� 6. 7. -r / v 7. 7. 7 - 1vH0)1lz:�ffiO)i:pvc -:'.'�� Ah, fE�0){&�7Jc�i:tA�ffi � 

-ltiiz:affi��t f L --Cb J: \, '· LiJ• L ;:_ O)jj'y*'"(·�t, :lt�vc�JJ(iJ; � .7,l. O)���:Jg�;:. i tee\,, 
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. . . 
7-. T '/ v 7-. 7-. -r - Jv�-�'iHc:}J<tJ:vi. rJ "".:> \,, ·-n,, o *� '1)7.,k 7• 1=1 -;, !.I� .to"! o 0) J: ? tcreffl 

L--Citi*�!llLW-.t o. -: O)�i:r, ��i.""""".:>O) 1::· =-- -1v��v.:.J.,.;h o�,�iJ:;j; o. "£ t.=itl*vi. 

Jiff;Jitvc�ffi-t" o O)--C:'l:t�l¥Jf:ta vc�M 6 ho J: ? ��vcffi�lbtJ�-t-�,�iJ:;j; o. � G vc�** 

--C'�*sLt-:JOR�"".:>� < fL. �im�f:tavc LtJ:vttuitJ:GtJ:\,'. J!tij:v:��:ltt-:"! 0t-:G 

(� 3 B), Jt�l¥J � h \, ,ts:.�Jt�ti!ilit-:. L --C:tiktrf�*5-t" o c JURvi.l:t�l¥J� ;h\, ,t.i:::}J(vc�M� 

hk�M�P -;,!.lcL--cM��h. 7'T'/v7'7'-r-�•Cl)�••�c�ttf-tt���7k 

7' 1=1 -;, !7 c ts:. o (� 3 C)°. 

�-� 7)( �:t JUR F.t t: um�� :a:-13" A.., '"c' \, \ ts:. \, 'iJ;, vi f!jfij: C IA]� 0) J& rJ :flk \, \ � -t"""" � '"c' � Q. 

3.4. :1k71'.l-., ?O)�* 

��4wJ7''1=1 -;, !.JC1)�7J-Cl)t-:aoCl)�j139v:t, �miTvc;j(6i'_)o. -t-ts:.b'b, :©7J(ffl'7)�7·1=1 -;, !.I 

�WrJili-t"�cKJ:"'.)L�Ghk�OOTCl)��K, -�fflht!llL�-.to. ·-!llL�tt-O)m 

���!ZI 4 �c5f--t. 

��4m7· 1=1 ,;; !7 vi.-JECl)Mvc�M 6 ht\,, o '7)--C:', trt-:ts:.�il39��-t � c ts:.< !llL�-t o-: 

C iJ�'"c'�' -�itht :tovr�f. §itvc J: "'.) '"(][\, 'VCi\'M!� L'-C�fimts:.-*1fiU:: ts: r)' .. wtho1L' 

�vi. ts:.\,,. 

�4 ���7P,;;!/ft������ 
Fig. 4. Imaginary illustration of finally disposed waste blocks. 
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c .:. ;s -c-�*!J'm f p  'Y ;, n, *· �*· ;::-�� .t a -t O)fmO)�!J'miJ· G t.c v:, --C \., , 0 :hH--c-j, 

6 h\ 2. 1 .  i,c --c�� Lt.: .t � v:. , 71(0) � cl) 6 iu�n;EEfjJl¥Jv=-* � 1., , .  �*� c L -cm iJ 1±1 � 

ht-.:';]1 7·· P 'Y ;; O)iJ. � �!!£v:t,  H vt 500 kg/m3 , t:%*W 7·· µ ')1 t1 0)-t;h�:t . vt vt 1000 kg/m3 

c' ;IS 6 n· G .  � 7- µ 'Y t1 0)-!;1] iJ tH L vc J: '0 --c � G ht:.�mfr�rf3i -c- , -t�--c O)�*w 7·· p ')1 

P iJ\J115T -C· � 6 t 0) c � !<.. G h 6 .  

3 m'i -c-�*!f?o 7' µ 'Y ;, O)f'f:�tt r:: .. "':) \,  ,--c�lJZtt L t__:.n:, ;c h -c- i :u:· O)�J1'. 0) �*.ftr::. tJ: � tJ ,  

.:. 0) .u11 -c-�W L f__: " ' ·  

� �  7'' µ -y ;; vi.�1Ii(f vc!(x�f���f'F I) !lx�-t 6 C c  c -t 6 .  C O)f:_d)�]mr-C-!;IJ i) lli-t':ffi 

7·' P 'Y P t :t ,  �*W!lxW O)f__:.d)-!;IJ iJ te-t c c  c LJlfi'ffi'O)ffl7Jct :t��� � t__: < :hx. --C !�M Lf'f: 

�-t � .  ;:. O){&�O)r-C�-- O) tt-� L --C � � -

4.1. � * � 

J:.Hi:O)i&nn.:.t__:."'J c ,  ur O)��n;nx; iJ ft"'J. 

Q= W·N= Q1 +Q2 , 

Q1 =A ·H·ds . 

Q : ffl ltii: (kg) 

Q1 : � :t' P 'Y p 7.KV*O);J§Jlcii: (kg) 

Q2 : ��7.K!�0);©7}(:it (kg) 

N: i'liftE_MFf31 (A · B )  

W: 7Jc�ffl:it!Ji!-&1-{ft (kg/ A • B )  

F: �P]c:itJJlUlifft (kg/ A ·  B )  

M: �- �tll:te:li:JJJU�-t'.l (kg/ A ·  B )  

A :  ��!I'm 7·· µ ')1 � Jl17t ITnffi (m2) 

H: �*4to 7·· µ y P �n- � � (m) 

dw : 7lcO)�)j'. (kg/m3) 

df : �pjc�)!£ (kg/m3) 
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dm: ;:: ;t,i.�� (kg/m8) 

ds: ffl 7• p ,Y ? (/) -/) '->  � �1:l (kg/ffi3
) 

4.2. 111:fi&Q){!i,e: 

lX0)4S-� § vc --::>1,, , -c  �:t. �IHciu� t.,t..:.�fli�-mtvc3*.ffl �tL -c 1,, ,  o��tf/itJ;� o O) ·-c:, 

"""F ia 0) � fii :a:-:l*ffl --t Q . 

W: 40 kg/A • El 

F: 1 kg/A · E 

dw : 1000 kg/m8 

d/: 1000 kg/m8 

ds : 500 kg/m3 

H: 2.4 m 

��� 7· 1=2 , ? j115t� � (H) �:t , � < -t Q v:t: E 9"fct \.  ,rffiff(-c-� < O)���:z,j115t-c· � Q 

;:. c vc t.c Q -/J;, f'F�tt :a:-� ;t Q c ;:. 0) �1:l vc. fct ;s 5 . 

;:: ;,,i.;c. --::>\.. , -c a r  - !7 -JJ�z. L < ,  �M!:a:-iR:�--t G .:.  l: t1�m.ff-e � Q iJ�. ••��f*i7· G;t,i. 

Q c di oo Q iu1:;17;pt.c " ,  0) --c·, ff���fffil!I H:trt"' , c �*-· ;:. ;:. -c·a1&�ctkO)�fii:a:-:I*m 1., 

-c :to < .  

M: 1 kg/A · El 

dm : 2000 kg/m3 

4.3. it lJ *a *  

tJ.l:0)£*A c �f@-JJ:. G ,  ffl:tEMrai:a:-iR:�--t:htf, JlbKi:, ffl 7· 1=2 , ? :z,7J(l{ c '"t G�7J( 

•· �ffl�*• c --t QD*•· •�•. ;::;,,i.�w•. :ro J: �••� � P , ? O)jl15trffiM� E 

:a:-�W--t G ;:.  c tJ; -e �  Q .  

® 5 KffltE-�KMi'" Qffl71( •• ffl � P , ? :Z,*• l: -t Q D7J(A� J: ��ffl:a:-7J(• t -t G  

�JJ(A (J) �ffi:a:-7.J' L, ® 6 tcffl:tE.rai vcM--t GaP](Jt, ;::;,,i.tjJ:W!t� J: �rffi7.K!t:a:-7.J'-t. 

c ;:. 6 -e�Jt 4 A 1it.ttO)mm-c·;t,i. fv:t: £:Jtg:z,Ji1J=.*1U�-t Q c ,  �ii�:a:-�oot..:.1f=.raiO)ffl;(E 

;1v.mm:t, v:1: vt 1soo A .  s c t.c o . ..:c-0) .t ::> tJ:�tffi�*ftW 1.,t..:.�irO)Jffi•4ifll 7· p , ? !llt:B-rm 

ff(O)�:/Jlllffl�:a:-® 7 qc�-t. 

��tcv:t.7,r. fvi�:li!! 0)1J=.rsiffl:ti::;WJrsi v:t , ��vc:9i:;t-: "? -CHimi � .tL G il"' G, out "? -c� 7· P 

, ? O)ffiH!jU�F.Jr:a:-5£� --r to � .  itimifi9vcuul� 7· P , ? :a:-�:B- 1.,-c i , < .:. c i7;-e� Q .  
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Fig. 5. The relation between stay man-days and 

water utilization. 

Fig. 6. The relation between stay man-days and 

weight of waste materials. 
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Fig. 7. The projection of space for final disposal of waste blocks. 
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::; :/ -C·;i; 6 .  Lt..:il; -0 -r��K- .:. O)����fi Lt-::lfrft�tUt.tri:iil!n:�f 

;5 nr�lt t � Q .  i- ,:: -c:· -=- O)if!J
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