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1. HHEEK

FRABICBVWTRENRKESEMY EFbh b0k, NERBER OB - BKIRO¥ETIC
BUILIREMELTTHD, TITH., fRBEEMP LB SRV T 2EREZEL
WI2HRIZESDLLIARBENHEZZEAL TV, TOEABRKETIE., HiXhEEVD
#\E:m%ﬁhéwh\Hﬁ?@%ﬂ%ﬁofmtﬁ%®ﬁ%:omfaﬁBERK
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END, TONEE, BFE - i ReEE, EINEE. ZEWTEE T BESBEb-TL 5,
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HD TEROBREE,
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EE R CRABIETH B0, b % 0 RRICHESET 5 L AKBICERAPICRY
AT, AB LRI 2B,
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D, BHRARERESENBOLNRLTRBZLBMOENTND (ZhbDERFEOER LD

) %’L’ 1 L:ZET) 3)0
O) @ ® @ ®
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iR ARICEBVCEAE»T CTRERYT 5, GOBABICOVERLLST VWO T, B L
TOVEDOHPLOHRET DX I ICTRYT 5,

BERL B3 DX 51T 120 X 120cm BOEKD Ll v o BT my 7 2 EH FFCIFE2ED
. BHLE, BECTTARKEB LA TSR 10 BEEZEVE, GREESICT 0.
BN LG EIFORDICEE Lz, GRS EATH B ADOPF~ANEER L7+,

B2 T2 0k B4 3 250D BERL

22 BHAKO B

BERL TE I LR TRl &ME . D AKEEH
T OBMERIT o, LEBROKE XN 10em
AT, WED 10 em BE DS D 4 FHFRRE
Lo BBHE, £8EFEA LI EE DA Xk
ZRIA L7, AENITA KT 2 BRI R
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L0 RN, R, AT AR LEEMAL, TRLOBEREMBEMRL, 5B LT,
) BROESE

75 2 F v 7 RE(12em X 8.5cm X 3.5em) ICFBLOBATAK 150ml 2 Al RETHHK
BRI VERENH SR, 20 L TRABBERIIUTO O ZMAEL. (A)1X 12 B,
(B)i% 24 A ERERSET

(AYD EEf$ 0.057g(1.0 X 10°mol/l) B)® WEEfEs 0.034g(6.0 X 107mol/l)

@ WeEREh 0.17g (3.0 X 10°mol/) © MErlks 0.017g(3.0 X 10"mol/l)
® W 034g (6.0 X 10°mol/l) @ HEERSY 0.0057g(1.0 X 10™mol/l)
@ By 0.57g (1.0 X 10”mol/l) @ T A 179 (HK)

® FERREA 1.71g (3.0 X 10”mol/D) ® i 1048g

® itk 12.0g @ iR 331g

@D $H T RA5655(HBEDHEE 10~20mm) G §FHik 09

® 2l ® #7zl

WRORREPICABICEZORALRVE 2T, FHEO L 10em D/ & TEMRTE- T,
24 THLEAREBEPREENDGHOE

A A DRESFE, —RICHERST BV B, EHERATLE L RIS EFHDO LD
PSRN UE L 2 B, T T, RERDLELINEZOFRTHMBEILITADZ D
BEEIC I > TR,

L3 R )

oI A TR ABA T YRS LT TE S 7 0 AP HBEETH D Z L 2]
ALELDTH D, 78 ABOEMERKT Kp=[Pb"] - [CrOS]=[mol - dm™]* & IEFIT/I &
. MEDOWA L v ESDRIRIC, —EARR L KCro WiREM T L CIBI4E U
R L L,

M58 A A2 BEDTA (ZF Lo o7 I v MER) L RERBRAEEZERT . o
S A EBOERICABERENDX VL ) — LA Ly Y (X0) M. EDTA WKz -
THWET D, RpE LIAEIX, BIHTFORAL VOREEVAENEEXTHLATLL D
ZHRIA LI, _

(1) 7 brBHOBEMREBZLISHOEE

BANA A B ETVRIED LT L7- & 1.00g Z1E220 & V| 10.0cm’ DKICEMRS 5, T
NES0em® =75 AT AN,. Eaby k5 30 X 10 mol + dm” KCrO« IR 2T T L .
BB ELEIAERAEL, hOBEZFET D,

(2) EDTAIC K 2D EE

W EALE D ICAK 1.00g K 10em’ IZIEDT, ZOWIRE pH=4 T*¥ L/ =LAV
VU(XO)EMZ. 1.0 X 10°mol - dm® @ EDTA B CHET 5, WRN™EANLEBIZE
boltbZl AERAEL, HOBEEFET D,
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EWVWThHAH, B - IRETBRL., ThZNOMEOEEZZDEEE-ZLBbN B,
M DOMERIE, BRI EREONIBE’IHLNIE. EFORY BIZAh, BER—LIZA
NTHRFLTBL EERTHD, METBORVWHK CHEHFROBEROKLEEZFAT 3 &
Fu,
BiE JSDELXEDLRVEREE LHOMELROT, FHEOBBICLIAHLZEROARE
ERIE SRS LIV, ERTEOBMO—BICR S, '
R EBRIZOVWTIR, BRGBEREEHEIEEETH S,
BERL 2. 3DLEIT. RENEDIZDH, EBNIZELE K DRIERE > T\ iz
WEINT LE o7, ZOWREEZ—FEBIZTOLERD B, J@Eﬁir—lﬂ@ﬁfﬁ%?&%ﬂf%;
Y 7§D E 600~ 800 CRETH I, RO, KEANTHLELI TR LRNEREZE
D72 ORARFERIRE 1%, 500 ~ 600 CTHL & Bbh 5,
32 P AK DR
KeBREEEDRETTHHOT, AXABR—FEYThol, FILWHEEXEMT 2 L
AR ERBFRNICADRLT L KDOREL LI W, KBTS ED &EPAKR—K
L TREZIENTLE I, FEREDAKDOBIHBREZ M 2 12T 2 HBA L. TlROK
R EEFMALTH XV, o, BIRIIFBREEDOESN L B WITE EDTHED D HNE
WL TR, MEARTTED L, WIRPIRBEE TBA T, HME OB ILAE 23 H 5
L7eDEINTD LT <22, ¥, —EFEALAEZLRZOBMAIXTE 20,
I3WMHEI L 32 HESH O
(A),B)ETNETNEBRERBLUILKER. 844V K. YT ABEFEETDE. BD
NOMROBELRKE SILEEERDONIZ, (ADHERER LI RTY, hz el &xhk
WIEBR»LHRONDmmENPRGEL . FROKEEEL 5 ~ 6mm AREOLONREL &K
HbRERbOBELNI, UTHOIRENBL 2220 T, BonfEEardied,
REELHEL/NEREDON 0T~ 10mm A L/NELhoTnol, —F . WREFEET B L.
TRCERIIBWIC AR o7z, 7220, B)YDBEAD L HIT, 4 4V BRERBMICHE NG
DIZDONT, FEROKRE SITFTENR TP,
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Wiz, (A). (B)Z L —FTrio, AKDKRE *£1. ﬂftﬂbf:ﬁlﬁmﬁ(g)-
BErEA S L EREICEVRD, TN &R & (mm)

A A E2EET RO, ODEREE KL
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CEERVWEBROEBELY bRV, Ei, ® 951 2~ 3
Sa 4 AR E S B L R EMN @ | o968 15~ 2
Dl b ahol, hA Ak DER ® 8.66 07~ 1
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HESND,
30r
g
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" ] " o _,'-
01 2 56 7 810 12 01234 78 610 0 w18 21 T4
e® 06 ~r® -® E) 0 A0 e® -® F)
M5 AIRFFMIE TOKRDKFEE K6 HRIEFJBTOKRDIKREE
BRI (A) DRI (B)

3AWHLAEREBEFTIEEENIHOE

BFBEATONA A ORERK /LT, 100 UETHD & WHTO2RHEDOH M
EFERICTARREN D oTz, TEL, 10" HIETHD EmRmEMAIMMD D HFAMAITEY
LTV, 10 BEICRDE KEORNGT bOREREDS L, 10°AT&IZAR D &/
CRABHTH LR BHE B EL 2B,

Pb/Na E /L 10° ~ 10" FEE THH L2 A& 1.00g PIZEEN DA A 2 HE THA L
R, /e ABA Y UAREETIER2DOX o7,
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LT, Q7 v ABRDOEMEFICL D600 %t <& /L tb (Pb/Na)
MOEB LR UFRICR T, ZO/MREELR O B 1.0 X 10°mol - dm” 22 X 10
Db, BREBEOHA A URMR, AT T X ® WEEMe$A 3.0 X 10°mol * dm” 6.6 X 10*
DVWTNDOHELEE—EDRBEFINT @ EF2eA 6.0 X 10°mol - dm® 13 X 10°
WEZ LB ghoTe, Hl LR 1.00g @ EEERERY 1.0 X 10%mol « dm® 2.2 X 107

IZH 1mg DR EENTWNDE, £L T, ® FEEESA 3.0 X 107mol - dm” 6.7 X 10°
PbNa BN E LD L, 2 ~3 X 107 B ® 4 12.0g 2R '
2o TR, NafiiFa~5X10 LT @ AT 2 5652(1BE DBE 1 ~ 2mm)
Pb RIF23 1 HORAE LTS, L
K2 70 AR OBEMER LY £33 EDTAILE 28/ EE
Kb = R FICE E 0 B0 & () (X0 1)
R 1.00g Pz KELL fHE 1.00g iz sEE Vb
BENDEE () (Pb/Na) BENDHE (| (Pb/Na)
®| 890 X 10 25 % 10" ®| 95 x 10" 2.7 X 10"
®@| 112x10° 32 % 10" @] 72 x 10" 2.0 X 10"
®| 114 x10° 32 % 10* @| 72 x 10" 2.0 X 10”
@| 1.14 X 107 3.2 X 10" ®| 1.4 x 10" 4.0 X 10°
®| 116 % 10’ 33 X 10* 0 -
®| 9.87 x 10" 2.8 X 10"
@ 773 x 10" 1.8 X 10"
0 -

3S5MAFVHEET CORBOBMEDELL

70X, WTFNOBEIKRS ., REREICT L TCEWRLFARBERICR S, &2 508,
RN IR THE. $h A A 2B DBEIROBEZ. fhA 4 v 28 2 WAaMmAE Iz,
WP RELRD, ZOZ D, AT UNFET DL, AMEHBERKELARS
LR NI REOEMENBMNT 20 sLEXLNE, COBEREL DD
TNENOBEMEMBEIER L. K& < 2o EE WG LTegEREZ RO, KIZ
AT EEERVEIMABEAK S OEDLRMECHEMELZ KD, %h%i 4 BELOK 8
ok &,

X 8 XV EEOWMEDEME & hA A4V IRE LITILFBERIZH D, TOE/LLEKRIT
HAFY 1 EMCH LT, RIE2ELORERTH B, —MRITHAA A DU AR F 72
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BREnBZ ERmbLNTNS . P + 4 CI = PbCl" BEAPTORTRT &
WDXHIZH B, PbCL+ 2 NaCl = PbCL™ + 2 Na'

WA A EREOELIE. 1 : 2THD, ZORROMERDL, ZOFRIIHIEL TN,

£ /cm?
1.21f 7
4.//
1.20F z 0
F
[ 5 1
1.19 —~
3 o 6f
- E
z 4F
1.18 O
b
L N . . . 0 L 1 L ) 1
o8 29 30 31 2 % 1 2 3 4 5
Sk NaCl D REABRE Pb %10 mol/!
(7 pafnfkREMTICRITD B8 $A A IR &tk O VARREE DN
A AL DEEDREA

T4 AT T EDREORME DKM

B4 A VI | IRIERE | BREORNE | BREOME |
© Omol/l| 31.40% — —

® 1x10| 31.55 0.15% 2.6X10"mol/!
@ 2x107| 31.65 0.25 {.3x107

@ 3x10?| 31.75 0.35 6.0X10-

@ d4x107| 31.82 0.42 7.2%10°

® 5x107| 31.94 0.54 9.2%x107

4. BHAL~DRAR

41 RBEEBECLIEAREOEY S

(1) BROHAE

O MELRATMEKOMEY HE LT, aeBEIicAh T, ZREV S 10 CEERVIRE
TOMIERE DL Do BITELRVEGBE-TNB LI AN EHITNE LML
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VOMDVEE R BB, B LA LRIEE THAT 5.

@ KERFEBITHMEREBRLHERE AN TREL T IHE., 1\ oTb MMEIR %

X%, bL. WRAB-EBEITIE. KELLBMLTERE ECIEERD . —BESD

WHET S & LV,
ERODRODHFIETHRMEREED . S v — L2y DL 5 REL BVARI.

ISmm fCIC B E AR S, B2 0 HALRVE S ICKE RETHNET 50, B EER
SHDDT, HTIAMDE I BRRIERSTIT LRV,

2) WREARS L UREARE

O HAMBEL TR LIS BEFORRBAEICHH LT 5,

@ —BHIEY L THRRERENESEE 5 1ok b, XNWEEFHORKSE TR
D9, R S00ml 25 4 X 4 X 2mm < HWVOFEFRD 100 EATEB LN D,

® Wiz, BRITHLVARMEREAN, MM LEESEORREDS L. KELTHD.

MAESIZERBRLS 2D LI CEBOEZERD, é;ég*ﬁa@

@ BHFIHEOST-E L, 10 BRTE KBS 5,

B TR RS T E 2 b BRI A IR D

§
- |
AR EUNET, ZORBRORE FE, & "'
v

REEN LTS ERCREVWZ & &5

BLT, £E LTEHRICRS LD IciE~5, 'fiJ
T||
® —» ARIET—UAR 10mm 1E & DL FHEDES ==
R EABEBND, Ko BEDOHREKRE

42 SROMEE (~%H) %

B 10 dEDIE, BONAERESRBEBOMROEICFEITIZNA Z7DORNEH TV, 24
DEIRBDT, BLMNTHD, DTPRATREORKRIK 11 X S5iIcEhs, %
NEEIE~ERELTHMORTRY , §_XFTRLTCND, ZORDERDFMIZA A o h
FOF2EVEINNRBEL 2o TND, HELERTIX, KDETHITO 2 LN TE S,
~EMERALTHELON M EREERICRAL TS LW,

K10 BtEfERO~ZHmTON v b @11wy%Ltﬁﬁﬁ%
43 REERPOKSY
~EFET, B ARATAALERE, BOMOWY Y RR—NR—TEX . BHBIZ7 </
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M ECTEICEL ., BARABEORI T ANELND, REERABRD D D&
TR A < . FRABAEEME L LTECHMENTER (LA, 7V X0%), 4
EE DR RIEDIRA T X% RIS IHEF TH<B & bENICADRINASH S (B 12
ERABHA R ML EFRT), BIED DERCFICRYAAE LD EZEXENEN, K
BBRECTHD, THBMUEABMNICRCBEORI T A2y T4 7 4T5E, 100%D~
A4 VOREUMRBRENTNEDT, ZORMIREY T A>T, RIS I F D
HBELICHIATE 5, '

T 10.00 S
100.00
H,0 H.0 ‘
99 1
40006 30000 2008.0 1000.0 100.0
B 12 fREFEROFRSDIHEART v
5. SBOME

THBEBEORRFENRELLIZOT, 5BV ODDOFKR THERE LTV, L8E
DERELARLER - BEFR D, £z, LREBUREUS ORBEIC OV THSRITR
B B ~DOAREMEETE D, FIZA AV RBRFEEIZ DN THEEFED(LFEOHE
I A A U RBBNEIC N TORBELHY . TOFRBITICHEML TWVWD, RREIZIT
MRELEEBR H Y . A4 AV RIBBIRILEROE IERFETH D, Lo TA F U
BEEFWT, REAKDEIOMET V., BIEEOMEZET VEFIXARTIZ 2V LS
ATV,

EhiZ, BMICHEHTIBRENLRBMBEARES L LM LED T, B AWML DBERNLRED
DRFERDESTEERBENEERBRTEZ L. WMOFEE LIV HTICELOND LI
LW, 20X 0, —D0HEMEZRBMICEIT S ik, BRRESRICX T 5 Bk
L E S LIRS DD TIERA S D D%,

6. X%

1) BARMAESME R OFE (BAMmAKSES, 1976) p.186.

2) RLFENY NI vV MEZBESM M TLFENV N7 v 7 (BEILHAR, 1971) p879.
3) BTN - FlZe2ME - K & B EHEH, 3(1989) pl~6.

4) BARFESR  ERLLAEYOER EER, EBRAFHES (GuE, 1958) ps34.

5) KIFRIZHEE Y —fM : MEERTA K7 > 27 (1993) p42.
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Basic studies and trials of teaching materials with the salt manufacuture by

eathernware and the salt crystal grouwth
Katuhiro Yamamoto and Yoshio Toshiyasu
Department of Science Education, Osaka Prefectural Education Center

Summary

We have studied the teaching materials for relation and environmental influence
between human and nature concerning salt. Some of the teaching materials are the salt
manufacuture by eathemnware and the salt crystal growth.

In japan the many poor eathernwares remains in ancient widely distributed, but it was
recently known the remains of the eathemwares fragments for the salt manufacuture.

For teaching materials we have tried to reemerge the salt manufacuture by eathernware.
The used law clays obtained from Osaka Centers subground at the time of thats rebuilding
(1991). The vessels shape have prodused to comn type by Tesugune method of the clays
operation (hand kneadind method). After natural drying the vessels have burned with woods
and fallen leaves in building-bricks on great steel plate.

Then in the accomplished eathernware it was boiling the kansui(previously concentrated
sea water) by oki fire (remaining charcoal fire) and acquired the something salt crystal.

On the other hand i1t was examined the influence of lead ion in the salt solution for
crystal growth. Then it was determined the containing lead quantity in the obtained crystal
(sodium chloride) by simple chemical analysis.

As the results, the educed crystal quantity was most from pure salt solution and the
acquired crystals were relatively large (5-6mm). In the existence of lead ion the educed
crystal quantity decreased with increasing lead concentration and its size got smaller, too.
The lead ion addition effected about crytal transparency more than molar ratio 10™(Pb/Na).
We exercized the containing lead analysis by two titration methods of potassium chromate
and EDTA. As the results, about 1mg of lead contained in 1.00g of salt. The other it was
developed the simple method for great crystal growth.

Utilizing the obtaihed great crystal it was examined the cleavage and maked the flat

plate by polishing (transparency for Infra Red spectra).
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