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tive and Other Innovative Process” <t ^ 5 x — '^O % h K 2 4 # % ®^%khl~h i?. AH§ ^ w 

^-&#mL7t7k^mo#%aBjr-3"C#^:K&^''C^3o &(D(:6a, 1 9 8 0#7^mmT^^7t 
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f-yy^ 4 yo—oo^K^c^: (zk^^ozk##^) J
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. ZFeSO^ 4- I g + 2HgO -> 2Fe(0H) SO^ + 2HI 

3r#$ %<Z)T&&o L^L, ^c», &O#^#(250€)KI

fL^lo

1975 %K^6 6, ^-^5 f yy^4 y#

^-^5a^k#mG6mm^o^4yvyr-e&6^,

L-C#?#ffLkL
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&6KL,

(#]%:##) 6 #fk#, /v y
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i m a

1.1 % 3% o m - as m

i.i.i

& LK##L7tiM 3 3^-? . -?-^

3 60f c/, J^TOWGZ

2FeS04 + Ig + 2HgO = 2Fe(OH)SO, + 2HI

2HI = H2 + I 2

2Fe (OH)SOj = 2FeSO^ + H g O + %^Og

(11)
(12)

(13)

(i.Da%<k#ms, (1.2), (1.3) #

Hg , Ig O#m*fr-3^o CO^^T^Fe (0H)S04<D##,

#T5 ##L'"C#7to

2FeSO, + I2 + HgSO, = Feg(SO^)g + 2HI (14)

2HI = Hg + I2 (1.5)

Fe(SO,)g + HgO = 2FeS04 + HgSO^ + Wg (1.6)

& & T (i.4)M<b#M5-c (1.5), (i.6)M#ms-c#>&o (1.6)o##M^Ka^ y- rm

(l.5)O^Ka*y-K^,

n^#-o7to

Fe ^ Fe^+K^7cT6o 3

6 S' -o-C HI (D^#Ka###n

^#1^, *y-KTzk#^7y-FT3!>#e^c'g^r,

^ &3)S"C#7to 3zr^^-7 . ^ 5 &^#U"'ir<Z)7 o —e/_ 1.1 ElK^f-o
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Solar beam

Photochemical cell

Electrolyser D Electrolyser I Fresnel lense

Plate of absorber

Thermoelectric couple

- Cooling fins

3 3/\-7 • "7—{7 5

Hg 612 i H i

6 i) AfLTtOa 3 3^-7 . 6 ^ngH3fL-t0 7 n -y- h t# 1.2EIK^f-o

Photochemical
cell

Absorber

-Thermocouple

Thermal
storage

Thermochemical decomposer

#1.210 a=i/\-7'-7—f6
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A^T#^7to ±^t»^)##K6y"C^6^^ d-:/, a ^-XOT/ Ky ^^%^^-tfL-ffiEi,

Eg tf-6 6 %mM#K #^#K #)&^^Ei = Eg = EeqT&i), I j?

6 El W:#K, E2a#Kc/7bi"6 7t36i/Ky^^#W#e^l:, JE = Ei - Eg

L, L-ce^.^fL7ta-e^&6#A&a JE° =

0.235VK^j) & 10.8 kcalK^6o E^, Eg

, %##e&Ta%)T^6 —8 kcaHD#^#^fL-Cw&o

^<D^&1S(1.5), (1.6 ) 5 I j) % ( 1.5 ) O#

(. ###;%, ^@#o#^#mL7t^^a 34 -

36% 6&-37to

12 #g^3 — 30rnM<Z)%OKOW't{d:m#^K:#^fL7t%$(DM#^:K#^M&.

#K^ % %^$<D±%^7to Ig#&3r 0.lMM±K'f&K^#&i:'S j),

#(^##Ka IkW 4r4z/y 7^y^r±#6 L, E0W#6 7^^^T/^XT#^:L, AI#^:O40# 

6o~8o%'a-c±(f&& 6#T#3to

5<b%7%^^< —[#5^&^:<Z)^^§(Z)%#i:fT-3^:o #^A#^0^7 7 --- ^OA#

mK I -o^AM^aA# <B#3fL, A#A20"TW:^:77'i^-Kl6^^^^-^d:80 % 

K%^^6^6^t'^-3 7to L^L7y -i^-fc^KEDT/^x^^ ipoy-^ ^6K1 !) AMm^@T 

3-&& & 6 #T #93%#giT±^6C^^-C#7to mMmo^#ga-g ^Kig%)6 ^ 

6^"C# 6o

HI 5 0 P)#A L##%-fr oT # Ao

HI O^Ta Hg 6 Ig Hg 6 Ig^Z^^OHI 6a%##^##K:A#^A

36#%#K Z a Hg O^Ba^^T $,6 o L^LHia#^K#^e^#w^d6, iTHe - Ar, 

Hg-Ar OZ

gkK#HiL;t^c5,

K^T W:#ST&& &<h#W'-37to ^#^iSK^^Ta###j#om##mm iooE,
m&25lC, M###0.018mol/hr«k^D##:OT"C, 8X10"^ 1/mol -secK^:

-oTto CO#± Ig(D^##%):^^6#^L7t6 # (D lOOTCK&'U-a15 XIO"^ 

I/mol -secKjt"<& 6##KA# , -tom6a^6P##\<D IgO^##KZ&^#{e

Kg<D166#A W%6o ^m^KowT^AggO^OT

c<z)#a##w^<D%mLaatm##a6<Djt^/j^ <

o"C, MKA# < ^6 ^ L^L, ( Hg-Ar) KIt^<

6 6, ####a#f L%#&o^ < %<DTa^^-3^o -tomaa i%###&z
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-3 -c O # W: % < 5L#K -o ^ 6

|W)C15Ki#S&&:&&KaW#MmF, ^#Mgi:i#5<L^aiia%6^^o 6&5T, clfL^a 

# H iM#e & &, a f ^-ca-mc Hi 6*60#^#%)#^^

5, ##KH2e#m't&c6^T#7to %

^^o-tc-r. ##%mK^^T,

7t6Ka, ^#@mzD%^mmc;#e#-3^^#mo^^A^&6^w^-37to a/t, ^##ma

1) &< %'/'&6#:b&-37to

COZ^KL-C, SS^g^TtlO#

^49%^^ 55 WT*#me#-37t±$m^^ —mBo^<k#^K

Z 3 HI <D^:K^LTHI^#*7k##6 L"C#^il6 ^ 6^,

^ c6eK^, 5 6%mm##u ym^Toms^##L-c#7to 

co^a^K^y-i ^^tRCT^&o

2Fe3(POj)2 + SIg 4- 2H3PO/ = GFePO^ + 6HI (1.8)

6HI = 3H2 + 3 I 2 (1.9)

6FePO^ + SHgO = 2Fea(P04)2 + 2H3PO4 + %Og (110)

(1.8) a^<k#mG, (i.9)a^b#mG, (i.io)ammm5T&&o ^m#T 1201c ^Lh-ea

(1.8) om6T^D7tHiamm6 Fe*+o##m7cKa

zk##OZ$&##%m##a^M-C, Fe^K%6fC6^-C#6o CO#T/-K

Tam#D#5AE#:&&&o Hiu, Hg^m^L i2&%6<&3SK:%^o ^ 

<k#msKz&^]:^^4:-oem#a^lokcai/moiT^i), #^o#^6a^RcmT&& 

&6#:W'-37to C01^4 g 7 ^pf#, 1.3
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YOKOHAMA MARK 7

P.C.C .

FL1, FL2 ! Fresne 1 I ens e 

P. Co C. ' Photochemical cell 

T. E. G. I Thermoelectric generator 

t. C a ' l Thermochemical cell

T.C.C

# 1.3 El 3 3 /\ -7 * ^ 7 OB

7.7 kcal/mol&'Z CX17.7, 34.4 kcal/ 

mol 6^j)^^(D?g#<l:^^^^-M#^(D#15kcal/molK< <^-o"C

KoiiT%#(Z{g:TL. < %&:&%> Ml^KZ —

jQpcW:m&±#K t ^ ^ Z j) #%- 6 &o 25CT 60s@&0 %<D^70 € T(Zt»T

^ (1.8 %CZ#%, ##MG(1Z0) Z < f -3K,

Fe3+/Fe2+, If/ I ' %® >J ftik^m&XSrJt bfU>^

vi/^r —(Z

JE = E i
RT <y ^

Eg= Er-E2°+ — CFe^" rr'ci-r
(Fe^ ^-Cin

(1.11)

&&Td, /$»a Fe"t

85% U^m25C-C#10-7@m-C&6#, 100€TW:10'^<ZT±#L,

L-cm^TtaA,

X, —& 66 ^ D , B&^ 500 —

12-



2000rpm 6 !) ##%%%&& % 6 %>7to Pt, C, Au

#@T 45G TM-tMfL 35.8mA cm"^. 22.9 A Acm"^. 0.92/f A cm^(FQ^+ Fe^j 0.05 M 

30% H3PO4 aq, <D## ) 13.9kJ

mo 1 1 . C, An ~C 5.0 kj mo l-1 "T? ~h -ofto

z D iE#Ke@f-& & a#-?# &#,

(D^iJ^Si bi^t>i^n'ito

1.1.2

Z6^(Dg JGpc JQ pc &^7to

LT#5.0Wcm-2 ^^@#0.5^ , -k^Ojf'g o.lcm O-k

6T JGpc = 10.7X10^ J'mol"^ <D@ J Qpc = 1.15 X10"^ J« s"^ (D#

? = 1.0X10"^%

&#&#<!: ^ -oTW6o 1 < ##K Z 6H I

-^rTfrW,

1.2

^#&5W-cm"\ m&2 5GO%

#a#0.3%6#^fL^o t %K^< ^67t%)

^K^±6^^^4F-*AGt, 2:f 66,

-13-



-tfL-^fL#LW& 6T&3o

APj =: AP2 = A P3 ........... = A Pn

AG i AGg AG3 AGn
?l"Wi ^2'Wg ?3"W3 = ........... = = 1

14
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2 * ik J5C 6 :r VU 4r —

2.1

2Fe^ + I. 2Fe^ + 31' (2.1)

RT, rFe^
^ * rF<r\ Fe:+f^Fe^^ = 0.771

%/r - „.==,+-|L,„JXro

rr CD

(V)

(v)

(2.2)

(2.3)

3 +
rF%^: FeD^of&m##, CFe=+):F^+i^y#m 

^####, eBrK^WTW:, ^:(2.l)oM^a?###K&&o a:<D6#(d:?#^m=

EFe + /Fe+ = ^IsD"

^#35:^ 6 O

^(2.1 )a, ^: (2^)^(2.3)

W:, :R;5fRF\3##^fkT&o #-oT,

jE = Ep|+/F^ + - Bi-/r

y 3+"~RT ^Fe ^ I
0.235 +-%=r ^ --------------2^ 2+2

' CFlV erf
(V) (2.4)

/"Fe n; (Fe+rCl-)

4f—) 6T66, JGpc (d:

JGpc = 2 F - JE (kJ-moD) (2.5)
F : 7 7 7T-^#

i;#l mol ^1:^3^^%!)

K#^f-6o )

—16 —



2.2
zMK&W-C#, 8H F%^J P (mo 1'8 "7 )%)\ ^<D%

#MjGK&WTm7c3iiaFe "*%16o H% ImolO^KKW:, Iglmol

j), I g 1 mo 1 OM^K^LTW:, F^-i^x^Zmol^^f^o^^-C, 1 mol

JQpc (kJ-s""^) WlFe^"'"^^-^ O^C#

JQpc = A Gpc • — AP — F* AEa AP (kJ • s 1) ( 2.6 )

t%&o
X, Fe 3+ ■i ■%'shfc]) O^kjffiikA P (mo 1 ° s~1)

J^
AC 3 +

Fe X 10 - 3 ( 2.7 )

a (cm):
T(g) :

JCp^Xmol-di^) :M^#6^#OFe^

T#, jp, 4z^K A#±3-Wpc(W) W:

Wpc = a <g> 8 (W) ( 2.8 )

<D(W- cm-^) : A#%%&

«k%6(DT, ?pc (i

?pc
JQpc

Wpc

6%&o

( 2.9 )

2.3 illfflftf)

#% *-fk¥MSKi iM^RiRLTtatcs.it 5, E-ftSTcSfitEfc-tS: 

( 2.4 ) tcwss*«8ti

-17-



a/
/?

(1) 7 h = L-C, CI3"

%>o

(2) CI3") ©<to>6>, 5t ( 2.1 )©|»#3:fflwT BKSKf© CF|+], (f|+), (I"]

(3) RKPfmtCtt, #7)«± L, S-ffcSTcefttt 0 i LT,

3+
t?'t (Fe ] Cl )"

0 - 0.295 + ^ In ^ RT , a
IF" b (2.11)

(4) ##^T(Z)Cl3l&#KU ^:(2.4), ^(2.5), ^

( 2.6 ) K 1 -oT, JGpc (kJ*mol"^)6 JQp c(kJ*s ""^) ^3^ j 6 o

9#3^L7tm#, i

#!%:%:, #2.1E], m2.2g|, #B2.3imK:^3fi

Z> o

—18 —



##TAGpc<D#&#mL,
Mltff'fi: 5 o

(Fe"+)" CD"
JGpc = 0.47F + RT In -----------------------  +

CFeD = Cl^)

2RT In
a
7

r r
r l

(2.12)

*2.4|g|T^6o (^fk#MfSO%##^L-ca#2.5|g<Z)T-^em^7to )
* 2. 3 IgK 1 & a/1) amw^#L(#KWf& Ty*##] ) 6, GbkOjM&KWo

-c, rm#mj w:, ^

MTOTfL^LWo^M^W:—[/"###] 6 T%g##J O^TW\ &

a/b

*23 B a/b o il 6 T ^ ##@J 6 01k^

r%^##JKoWTW:, Fr%##JK:oV3T

19-
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"7 y ^ ft O Erf

^^%^^^-AG i di&a D , C<D#^K^LT^$9 i§:^&/v'r^X.6%$;i/4:-?i Wi^AQi

coc6^Kj;^T#^6. ^mT^^^L6#%o^^%§:AP i 

6LT%oj;9K^6o

A Pi = A P2 = ...................... =APn

AGi AGz AGn (3.1)

V i "Wi 5? 2 w2 5? nWn

, y^fA^UTO-? yf&#MUT

%o

3.1 —7 0-6^;^

3.1.1 -Arne jcas/x^Aaw

3 . 1 0K^t"o A#±t#^^^4r'-W(D9^, 1^CB€>7

y^vL/. yyx§r^,56f6#^i ( 8% 6^-&)&mmL ,%fk#K^( 82 )^^^^6#!l^g:

?iz, 2#:g<D7L/^;i/.i/yX§:%6f-6#^2(83 136^60

j^o^$:?pg6L , 3^ ( 83)^70-^60

-------------------2^------------- »_3%35_

81 :#^i 8, :

8 2 : 8 6 : H1 ^^4:-
s, :#^2 s? :

s*

#3.10 3 3/\7 - 7—/7 7<D%*114^—' 70— 0
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3MS8 „ 8 h;i/06,07(j:^Oj;9K^6o

/ 7pc 7 12 + 7te 7 2 7 13^ ^ 7tc ( 1-7 te) 7 27 1 s\

7 pc 0

7te 7 2 7tc ( 1 - 7tc ) 7 2

06-- 7te 07-- 7tc ( 1 -7te )

0 7tc

1 0\0

, Al)"<f h^Pti , P=(W,

OOO

0,0,0 ]

( 3.2 )

7'S/^TAK#x.6^i6%^;i/4r—^

8 g^. Wte = P " Ge= ( 7pc " ? i 2 + 7te " 7 2" 7 13 " W
( 3. 3 )

S 7^ Wq = P ® 07= 7tc ® ( 1 — Vte ) ® 7 2 " 7 1 3 " W

6/IS0 W)X.(C , 3 3/\-7 . -7-^ 7 o(i ,

7 0= ( Wte + W% )/P= 7pc " 7 !2+?te ® 7 2"7 i3+7tc ® (1 - 7te) "7 2 " 7 13

0 ( G i h h s '' —

#&^6o &(AT(3 , i h h s' %4'^f-grAQle , #%4'^f-§:A

Q6f-56,^€>###)^b(c^T^6o

Wle/Alle = Wi/AQ =1 ( 3.5 )

3.1.2 %$(%)#%#

, lrO#mt#2fP5o
2 Fe + I r _b( 2 Fe 3+ + 31'<=

CO# , ## J = 6 0 0 rm^LTO^:$:W±6^,

( i ) l>lg

c ii) i; (i ,

\y "C^c ?£ $DtZ <5 o
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b .
2 Fe^ + H 2 0 Cf) -> 2 Fe 2^ + 2 H+ + ^ 0% (g) (3.8)

c . H I ( g )
2H^"+ 2 1" 2 H I ( g ) (3.9)

d . H I ( g )

2HI ( g ) -> Iz( 8 )+H%( g ) (3.10)

e . I % ( 8 )

Iz( 8 )4-I- -> IT (3.11)

, 2 9 8KK:W&#n#T-f &#%3 . 1

3 - 1 #E MABK7

AG° (298K)

(KJ/ md )

AH° (298K)

[ KJ /mo 1 )

A 8 ° (298K)

[ J/K>md)

(a) ^6 $ 4 5. 1 - 3 2.9 - 2 6 1.7

(b) % M * 8 8.6 2 0 4.4 3 8 8 7

(c) # 1 0 6.6 $ 1 6 3.0 1 9 0. 2

(d) # - 3.4 5 3.1 - 1 6 6.4

(e) # 0. 1 * 3.7 12.0

#+ 2 3 7.0 2 8 5.1 1 6 2.8

aOAG° , hOAQ° , c , d ,

LT#^6o C &c;d o#f

70^:%$r±#%/;i/4r-(c j;

^ 6 o

, 1 mo 1 yf , m3 . i#o#^#%^;L/f-a , |g3 .

16D%4vi/f-7o-&[;( 3 . 1 )5%j; O^Ock-iiCTMo

4 5.1 8 8.6 1 6 3.0 + 3.7

W * ? 12 " ?pc W * ?is" ? 2 " ?te W " ?is" ? 2 ( 1 — ?te ) * ?tc

(3.12)
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4 5.1 8 8.6 1 6 3.0+3.7
----------  ---- - =---------------------  =   ---- —— ----- —----- - = 1 (3.13)
027X?pc>W 063x0axQ.08XW 063X0ax092X0.05X W

m 2 #= 1 + D

W= 1 9 5 3.3 K J/m o 1 (3.14)

^ 3 l ck D

W= 6 3 9 1.4 KJ/m o I (3.15)

, ##C#4^'+6% +VI/+-0 ( 1 9 5 3.3/6 3 9 1.4 ) X 1 0 0= ' 

3 0.6#K&#5o , cfLbO-7 v+y /$:+ D#

-/ , 1 1 j; D

?pc - W =1 6 7.0KJ/mo 1 (3.16)

+ , ?k#l mo 1 O^J5%(C6 3 9 1.4KJOA#% +

3.2
3 . 2 . 1 ## 7 O -

3 3/\-7 . -7-f 7(j: , 3.1. 3 5 -OOM1G J: D #J5%&fT,5o

El §:S 3.3 ERCtj+I-o 

#g07o-(d:, s-oo^KA^iJ'+^c

Fe^-^Fe^" + ,M^hTFe^"

-^Fe^ 6 3:%TK^a^^$;m,So

^7 l-7(i3/7$O^T^D ,

Ti3" ->31^-03^2 r 

, dgrmDTIz 3

;h,T##a^&(?f3fiao , d^m^THz

i4'5o

I 3 —>3 I

* 2H-+2I

#3.3@ #*70-
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6 mffi 6 mmm# & & o, ms. ? (&)

g|(i , ,

m# ^ 9

#56#3%LTU&o (aim)

(b)
Bpe^We^= %/T= Beq 

Bp@}+y^e2-k=: E ^34^^24-+ (RiyT)

a [ Fe^+M F^+)

Bi^/L- = E°iY/I-+ (RT/2F)

" ( I rMi")'

(3.19) (<.)

, iT

^-6o ^€>/cy)^(d:j;D#K , 3^

, Em%

(h mi) o c c

T , AE^#6fL^:g6^:^^4r—T

^b<0^W#&f:9# , CBITOA 

E e 1 0#m&W.T i e 1 %&%% 

§r^c6K^:6o W)x.K , cod; 9

El, Eg #*,
Emkt@j^m&
^E,
(b)f±Em^Eeq *C^L"CAtC^7 h L*#^ 
WEm^Eeq K:%L"CiE(C^7 h

#3 . 7^

K yf ^TOWW , 3 AE 1 o sO^/cy"^^m7]^#6^6o

cimo^-3 9#oyKy

m#±To##o
mm%& % (A/W) #, F^om7co^g:#x./:#, #a4:<oR^o#jg c°#2+ 6m#mm

OMC Fe3+Kj;oT^€>j;9K^6o

i = F " D " ( C°pe^ - C pg3+) /^/

CATD(j:K#^#, a' (±%##0@^T*6o %^i^±#-<^66CF^(i-3(/XC(iO(h^ 

D , 6%ao
il = F " D " C°Pe3+/a'
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i 0 — F • ks • C Fe3+ * QFe ^

coj;3^mfkm7cK^(:)^LT ?<? smv )#o?6 ;oM#i,

?=(BT/F ) { ( l/i 0) + ( 1 / il + ) + ( 1/i^) } " i 

i = ( (RT/F) ( ( 1/i 0 ) + ( 1 / i,+ ) + ( 1 /ij )ir1* V

HilSCiii , 3 0#^ , KStJSJE-O^Tfc-gX. , UTSfReEii 1/ K v?X%<0mnB.

Vr <6 V 0 iC J; -oT » Vr + V 0+ (E 0 ~ Bn ) o

6C5T , -7-^ 7 0 8^0 l-o(cmm%BEgr7kO@;#^j; D!kfm<^6C6^^660 W)/K

c. H i c g) #mus

ccT(j: , l-^^-y$rHl ( g ) 6LT6 Dmf-o co##K

Ka
HI ( g ) ^ H+( a q ) + I" ( a q )

CCTKa(m#&#T*D , H + T 0%#aH+, a I" , H I(g)OEE^PHl(Cj;oT

Ka — aH 6 a I "~ / ?HI

-RT In Ka = AG°=AH° - T « A 8 °

CCTR(i^,#:^,AG° (j:Gihhs , AH° (i##%y^;t/^-^k,A8°

U^#%yhokf-mkT^6o2 5°c(c^y-6#fk#T-^(d:

AH° = - 8 1.8 kJ /mol

A S 0 = — 9 6.9 J/ K‘mo 1

, CtlckD^Aom^TOKa^^T^So Cfl&m3.2#iC^o Cfl(± , 70wt ^ 

V :/##&, a^-^SlOirATeom-C^^o
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A"xy=j$i£eti:, >) y BMSr 8 5 w t % , i o o'ctLTts.a 5 x-5 mmoles

( 1 atm)T , CtlVt,-7 -yfy/i!)R»itCi55„ •tH' ^KOS&Sfcft ,-COHJS&ifoJSJR 

f 3*>#4-*©ISM4ftS -5 „

$3 . 3*(a> 3CHb7j<E©3y$Sa (K I ) 510 <m mol -chi-3 )

v ymmx

(wt^)

(mol's" ■)

1 0 0"C 8 0% 6 or

8 5 5. 6 X 1 0 - ' 3. 2 X 1 0 - " 5.4 X I 0 - ^

7 0 9.8 X 1 0 - ? 5.3 X 1 0 - 1.3 X 1 0 - 9

5 0 1.9X1 0"8 1.4 X 1 0 - 9 9.0 X 1 Q-"

3 0 1.5 X 1 0~ 9

$3.3*6) a»<bkm<DA«ma 80"C , 70wt%UvE®»

k i #*
(m• mo 1 • dm-5 ) -X5 1 04

-X5 1 0
2

5 1 0 ^X5 1 0

H I£j£*K 
(mo 1 • s ~1 )

9.0 X 1 0“ 9 1.7 X 10"^ 4.4 X 1 0" ^ 1.3 X 1 0""

0.5 e- ioo 6

( X 1 0" • mol/S )

$3,100 a^*at‘7^91>y$#
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(j:^^y7°a7 7AO&#$rfp6K£^^9

5. i M-mgyx?:

L 8 , -7/f 7 a . a y kT =.-7 0^#<D|q]±#)y)#^ L^o CPUO^#€>[n]J:K

JC'OT , ckD^m^7°a/7 ; y71Cj;9m#:#^omm, CPU(D%^$jm^^^^L6ck^K^^o

7^£(/^7C£§r#x.^7°a7'7;y/$:ff7^^^^)6o ^Oj:7^g^^i3

AD Convert 
* start

End

interrupt control 05^11/411 §tS 5. 1 

EHcW-o CO|gT^^fl6j;7K , CPUiiMain Routine 

JfCA/D Converter L60 it.<5 

6 , A/D Converter ^ 7 £ £ #)

K , CPU(j:Main Bout ine±0#0##&#ffT^&o 

A/D Converter (i^m^#T^6£CPUK#l)&^^

U" , UtM't — 7 9 ]&&■$:{filto *y ^ 9 , busy control

Oj;9^CPU01##'#-6#^g:^<f-C6^T#'6o 

^T, P C- 9 8 0 1 EiC&(^T#&%=]y h a-? 

j«PD8259(Cj;9 , # y^;i/0#IJ&^##^RT#T^ 9 ,

, mmetm, 3

ccT(d:

#f#i^(0$(j@7°o7'yAO^-^'-l'§:^5 « 2|EI(C^<'#'o 

CCT#Km%0^7/f-7L8 I 4PD 8 2 5 3 0##-T^>

&o ^5.2® \C7trt j; 7 (C , C P U(i Ma i n Rout ine £ interrupt Rou tine Sr^Otlllv ,

Main Routine OT°a 77 A 1 K^V^T7/f -7#J&^W^6£ ,

C P y & 1 j; 9 #ca6 , y±"C

2K^UTA/D Converter ^%^-h"/^i/y.^9 3T/^y";i/-^y^##-#-6o A/D 

Converter (i , £ C P U~#(|&%.&2W , Ma i n Routine , 4 <t9#J

#5 - Ig
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#CK Main Routine 6 o C P UtiM-hO#fp§riE

^d'

-?(j: , Main Routine ^m^&KBfpLTi/^OT^'cT,

%^T , Main Routine 6 

Interrupt Routine C <5o

D , Main Routine

, Main Routine Routi­

ne 6<D^OT-^Oi:D 6 , T-

f <D%$A K Ma i n Ro utine _b*T? 7° & y i V J?'

§:ffx.6o

iMam Routine

Interrupt Routine 
—fir*—TimerT*—Time 

—1

_*■ ** " • .'

ADC
start

end

5.2 A/D Converter Board (Da#6yoy5A(DM% ^
5.2.1 A/D Converter Board #)##

A/D Converter yf I/O T K

mmetMA/D Converter #5 = 2^

73K-373K6L,C€>^$r20 O^glJ

-#-5&06^-5o W)^. , b' y ^
#5 . 1%1/OTMUX

A/D Converter (j: , photo—meter _____________________________

1 0 0 O^IJf-^^V) , 1 0 b* y address m A

f"6o

D 8

5.2.2 ^a/T5A(DM% DA

5.2.1.1 %=#>(%)## DC b®s+sot

a ) A/D Converter <D Timer Control

A/D Converter O^#M^O$tj#(i#x.i3^l/0port^Opulse 

T , -E-Opulse ^PC- 9 8 0 IB^^OTimer K j; 6 f y K j; ^ 6 o

Timer Interrupt register

1C H

3-?y K AH 0 2 H 2 interval—timer interrupt mode

C X 2 interval t ime ( X 10 ms )

E S , B X 2 timeout user ^ia routine address
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m 6 C 6 (c j; 0 /c/cL.m^f-S^CXregistero#^

fiP timer interval <5o

b ) data file <DJ&W.

(j:, interval

%#T-^g6LT,mm,16 hi t&mcf- 

6o ^iT, mm#t#(c^^T(0^#x.6o

P C - 9 8 0 1 - 7 yd" 7 y^'A . 7 yd" ;I/(D 2

6^ , j; 9 j; oTigWSTWA

y __/yy -Wl/ * 7 y^f VI/ 2

1 record O^&^^atcbdiT^ )%^#

1 record 

.,<?7 y

$r±# < ^^6

7 y f'A » 7 y/f;(/:

PC - 9 8 0 1 BKm#^fL6y y^'A - 7 y/f;i/€>#;%# , 1 record K2 5 6 byte ( Disk

0 1 secter , 2 byteT-^(M^T(j: If-^lCO# 256-2=254 byte

<6CT , y%fAT^yy^A . 7 y/f ;i/<o#;&&##(c%Ock7#T-f o#m^#&#;Lao 

^7y^'A ' 7 y/f ;i/OA#;%/'?y7 ygrfRU , K##:(OAlH^(iy y ^'AKfjOo

%7 y/f ;i/(0^$§r#y)S/:y)(C 2 5 6 byte §: ful 1 K#(/^ , 1 record 1C 2 5 6/2= 1 2 8 (s|<0

C interval 1 secTS 0^M#mjf"6#^ , 60X3 0=1800#,

1 8 0 0/1 2 8=1 4.0 6 j;D 15 record ^^6 )

, y 3 - , 1 280<D#t#jKim€>^^mt)^^K

1 record (256 byte]
datadatajdab if record Is full

1 data = 1 byte

C )

#t#i , finterval #I#J in­

terval (i4'<06C5 1 sec e#x.T(/^o C(0#,mToe#TT-^oe^$:fy7o
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256 byte
channel 1 256 byte

buffer256 byte
channel 2

1 . , channel 1 0^#f#T(A)

2 . channel 10 2 5 6 byte ^ full , channel 2 O^T - ^

X.6o ( B )

3 — #(3 channel ^ , channel 102 5 6 byte^'E'O^ ^ random

buffer yxSS:illc?f'l , c? disk ^ <h ill b fl 5 o

4 . channel 2^ full 6 interval"C#f#j$:fT^ , channel 2

# full channel

5.MJ:0#^§:<Dmfo

J^LkO j; 9 , channel ^z§#^Tc 6Ht#j interval Tv O^K

T v <C T c <C N m a x X Tv

L , Nnax channel #3 full (C^S^7^0#f#j|E)#^
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5.2.2.2

1 ) Ma in Rou tin e

CHANNEL IS
FULL

TIMER SET

RANDCMRECQRD TODISK

INT. VECTOR SET

CHANNEL OF BUFFER

AD CCMVERT 
DATA TO CHANNEL

CHANNEL CONTROL 
BLOCK SET

10 REM *****SYSTEM CONTROL*****
20 REM BY M.SENOH
30 REM 
40 TIME=&H0 
50 INTV=&H100 
60 CCBS=&H200 
70 TRAN=&H300 
80 ENDR=&H400 
90 REM 
100 REM 
110 REM
120 PEF SEG=&H2000 
130 CALL INTV 
140 PRINT "PASS T"
150 CALL CCBS 
160 PRINT "PASS 2"
170 CALL TIME 
180 PRINT "PASS 3"
190 REM 
200 REM 
210 REM 
220 REC=1
230 DEF SEG=&H3000 
240 COUNT=PEEK (&HE)
250 LOCATE 60,0:PRINT "COUNT =";COUNT 
260 CHAN.= PEEK (&H8)
270 LOCATE 60 » 2:PRINT "CHANNEL®";CHAN
230 IF CHAN=0 THEN GOTO 350
290 DEF SEG=&H2000
300 CALL TRAN
310 OPEN "SYS" AS #1
320 PUT *1,REC
330 CLOSE #1.
340 REC=REC+1 
350 FOR J=1 TO 10 
360 A$=INKEYS 
370 NEXT J .
330 IF A$="E" THEN GOTO 400
390 GOTO 230
400 DEF SEG=&H2000
410 POKE TIME.&HCF
420 CALL ENDR
430 OPEN "SYS" AS #1
440 PUT #1,REC
450 CLOSE #1
460 END

Ma i n Pr ogr am A O 7 n — / -V — h Sr /Jv^o Timer hi , —

X.bf'l’SAfkfT , ^ interrupt control $tl£>0

2 ) INT.VECTOR SET

P C — 9 8 0 1 E~Mi , # interrupt iCXthProutine address §T Int .Vector Table 

9 , CCT^flSCS , I ^A/D converter (CLINTS

segment 0H,offset50-63H^^fT,lf*So

A/D converter pulse b ~iT t. , A/D converter #ck

9 IB# ready-C*6 I N C€>#&^Kj;-cTC 8 : 1 AO OH , IP : OH

ck 9routine &fffc)tl£o
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, 1 1 9 H^60 3ff(j:#i| 

controler ft PD8259 O 

INT

N 2000
0100 FA CLI
0101 BA0000 MOV DX.0000
0104 8EDA MOV DS.DX
0106 B000 MOV AL,00
0108 A25000 MOV [0050],AL
010S A25100 MOV [0051],AL
010E A25200 MOV [0052],AL
0111 S01A MOV AL, 1A
0113 A25300 MOV [0053],AL
0116 90 NOP
0117 90 NOP
0118 90 NOP
0119 BA0A00 MOV DX,000A
011C B0E7 MOV AL,E7
011E EE OUT DX, AL
011F FB STI
0120 CF IRET

3 ) CHANNEL CONTROL BLOCK SET

h] 2000
0200 SA0030 MOV DX,3000
0203 SEDA MOV DS,DX
0205 S80001 MOV AX,0100
0208 A30000 MOV [0000],AX
0208 B80002 MOV AX,0200
020E A30200 MOV [0002],AX
0211 SS0000 MOV AX,0000
0214 A30E00 MOV [000E],AX
0217 CF IRET

SEGMENT 3000 H
C000 0002 0008 000E

1 L_L_z^ 3 Z? 4

1 % % CHANNEL OFFSET
2 CHANNEL OFFSET
3 CHANNEL #: %
4 COUNTER

T-f €## , <DChannel Control

block 7?^) D , segpient 300H<D 0 "^0FH(C#(/^/^o 1 , 2 channel

offset address , 3 (j: channel ^ full channel number 4 (chan­

nel

channel ^ full K %<>;%:# , channel 0% - f & 7 y » /< y 7 7K&

-So random buffer address (3 Disk Basic^^)#(C^)(/^%" , 1

(j: , file + 1 (CO^T segment 6 0 H , Offset 2 1 2 0 H Top addresah"^ ^ 2 5 6 byte

_L07°n/f 7 A# , Main ProgramK^^TTRANTcall channel

#3 ful 1 (h ^ f §T buffer channel 0 reset ^C (O 0 reset

T<D7°a/7A(i,#f##T#K##LT(/^ channel CALL

ENDB
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HI2000 Channel to Buffer Transfer Routine
0300 FC CLD
0301 B30030 MOV AX,3000
0304 SED3 MOV DS.AX
0306 586000 MOV AX,0060
0509 SEC0 MOV ES.AX
0305 85360200 MOV SI,[0002]
030F BF2021 MOV 01,2120
0312 594000' MOV CX.0040
0315 F3 REP
0316 A4 MOVSB
0317 90 NOP
0318 90 NOP
0519 90 NOP
031A IE PUSH OS
0315 07 POP ES
031C 863E0200 MOV 01,C0002]
0320 5000 MOV AL,00
0522 594000 MOV CX.0040
0325 F3 REP
0326 AA STOSS
0327,CF IRET

N 2000
0400 FC CLD
0401 880030 MOV AX,3000
0404 SED3 MOV DS.AX
0406 536000 MOV AX,0060
0409 SEC0 MOV ES.AX
0405 85360000 MOV SI,[0000]
Q40F BF2021 MOV 01,2120
0412 694000 MOV CX.0040
0415 F3 REP
0416 A4 MOVSB
0417 CF IRET

channel i)1 full B#,

channel • -><

•y ? t t'Clcoll'#"%>o random buffer add­

ress (d Disk Basic *£

1 full #1%:

OWT segment 6 OH, Offset 2120H 

& Top address b~t %> 2 5 6 byte fcWt/E.

_hO70D/7^tl, Main Program 1C&*

^TTRANTcall

T channel & full b -oP 

~k buffer "x$Elt L channel 0

reset ~i~Z>0 COO reset id:, 7s —

%^ -o ^

channel T-f

%OT, CALL ENDRT^fr^fL^o

CC'V , C X register iC string repeat Uli^SrsS^T', CCT13 channel &

segment 3000HO offset 0100-013 FH(C#^L , % hm6LT

1 byte <b U/Co
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5 ) Interrupt Control Time r

hi 2000
0000 FA CLI
0001 06 PUSH ES
0002 IE PUSH DS
0003 56 PUSH SI
0004 51 PUSH CX
0005 53 PUSH BX
0006 50 PUSH AX
0007 90 NOP
0008 90 NOP
0009 90 NOP
000A 895000 MOV CX.0050
0000 8402 MOV AH,02
000F 0E PUSH cs
0010 07 POP ES
0011 880000 MdV BX.0000
0014 CD1C INT 1C
0016 90 NOP
0017 90 NOP
0018 90 NOP
0019 58 POP AX
001A 58 POP BX
0018 59 POP CX
001C 5E POP SI
0010 1F POP DS
001E 07 POP ES
001F FB STI
0020 90 NOP
0021 90 NOP
0022 90 NOP
0023 50 PUSH AX
0024 52 PUSH DX
0025 90 NOP
0026 90 NOP
0027 90 NOP
0028 BADC00 MOV DX.OODC
0028 8000 MOV Ai_,00
0020 EE OUT DX, AL
002E 90 NOP
002F 90 NOP
0030 90 NOP
0031 5A POP DX
0032. 58 POP AX
0033 CF IRET
0034 C3 RET

y(i , INT ICH imer #3

CX register interval y

60 interval (j: , C CXX 1 Oms ] +[0—11 h ] 6^
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6 ) Interrupt Routine

REGISTER % #

REGISTER

l&lft'feS reset

CHANNEL# # 
CHAWEL y h

N 1A00
0000 50 PUSH AX
0001 S3 PUSH BX
0002 1E PUSH DS
0003 56 PUSH SI
0004 90 NOP
0005 90 NOP
0006 90 NOP
0007 FS STI
0003 8020 MOV AU20
000A E603 OUT 08, AL
000C E4DC IN AL.DC
000E 90 NOP
000F 90 NOP
0010 90 NOP
0011 BS0030 MOV BX,3000
0014 8ED5 MOV DS, BX
0016 8300 MOV 81,00
0013 83VE0300 MOV [0003],BL
001C 8B1E0B00 MOV BX,C000E3
0020 3B360000 MOV SI,C0000]
0024. 3300 MOV [BX+SI],AL
0026 90 NOP
0027 90 NOP
0028 90 NOP
0029 33FB3F CMP BX,003F.
402C 7529 JNE 0057
002E 90 NOP
002F 90 NOP
0030 90 NOP
0031 B$0000 MOV AX,0000
0034 A30E00 MOV [QOQE],AX
0037 90 NOP
0053 90 NOP
0039 90 NOP
003A A10000 MOV AX,[0000]
0030 3S1E0200 MOV BX,[00023
0041 93 XCHG BX.AX
0042 A300Q0 MOV [00003,AX
0045 891E0200 MOV [00023,BX
0049 90 NOP
004A 90 NOP
0048 90 NOP
004C A00300 MOV AL,[00033
004F A20300 MOV [00083,AL
0052 7A0B JP 005F
0054 90 NOP
0055 90 NOP
0056 90 NOP
0057 43 INC BX
0053 891E0E00 -MOV [000E3,BX
005C 90 NOP
0050 90 NOP
005E 90 NOP
005F 5E POP SI
0060 IF POP DS
0061 58 POP BX
0062 53 POP AX
0063 CF IRET
0064 C3 RET
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Timer Routine (Cj; oTA/D Converter (C start pulse 66

A/D converter Oft A/ tB/ ready ##6 IT I N T##^^)^6o /66PC—980 1E 

, INT 5K)^f 6 INT.VECTOR j; D C S : 1 A 00 H, IP: OH

, End of Interrupt (MOV AL,2 0: OUT 08 ,AL)(C

accurmrater K% D ih'&tltzf' — $ channel

D8 : 3000H

[001 [021 [08] (0E1
00 01 00 02 00 04 00

CHANNEL HEAD ADDRESS

D8 : 3000H
[00] [00]+(DE]
0100 0100+0004

JiM^O ct 9 K , D 8 ® 3 0 0 0 HO ( 00 ] ^ ( OF ) iC&fytltc channel control block 

O[00]+(0E)(6 &JC word data ) — ^ ## address 6/X6o channel

^ full , ( 0 0 ] 6 [ o 2 ] channel gr##X.6o CC# , [ 0 3 ] O

byte data ^ full oT(/^6 channel [ 0 8 ] < o Main

program Tli , C<D [08] §r channel ##6 LT^#L , 0 

channel §: buffer 50

A 7 A

6^^>6o

b ) register
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7)

hi 3000
0000 00 .01 00 02 00 00 00
0010 00 00 00 00 00 00 00
0020 00 00 00 00 00 00 00
0030 00 00 00 00 00 00 00
0100 36 2E 2E 2D 34 2E 36
0110 2D 2D 2E 2D 00 00 00
0120 00 00 00 00 ,00 00 00
0130 00 00 00 00 00 00 0*0
0140 00 00 00 00 00 00 00
0150 00 00 00 00 00 00 00
hi 60

2120 36 2E 2E 2D 34 2E 36
2130 2D 2D 2E 2D 00 00 00
2140 00 00 00 00 00 00 00
2150 00 00 00 00 00 00 00
2160 00 00 00 00 00 00 00
2170 00 60 00 00 00 00 00

hi 3000
0000 00 02 00 01 00 00 00
0010 00 00 00 00 00 00 00
0020 00 00 00 00 00 00 00
0030 00 00 00 00 00 00 00
0100 00 00 00 00 00 00 00
0110 00 00 00 00 00 00 00
0120 00 00 00 00 00 00 00
0130 00 00 00 00 00 00 00
0140 00 00 00 00 00 00 00
0150 00 00 00 00 00 00 00
0200 36 34 34 34 34 2F 2F
0210 00 00 00 00 00 00 00
0220 00 00 00 00 00 00 00
0230 00 00 00 00 00 00 00
0240 00 oo 00 00 00 00 00
0250 00 00 00 00 00 00 00

hi 60
2120 2E 2E 2F 34 2F 34 2F
2130 2E 2F 34 34 2E 34 34
2140 2F 2E 2E 2E 2F 2E 2E
2150 2F 2E 2F 34 34 2E 34
2160 00 00 00 00 00 00 00
2170 00 00 00 00 00 00 00
2120 36 34 34 34 34 2F 2F
2130 00 00 00 00 00 00 00
2140 00 00 00 00 00 00 00
2150 00 00 00 00 00 00 00
2160 00 00 00 00 00 00 00
2170 00 00 00 00 00 00 00

litt )

00 00 00 00 00 00 00 14 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
2D 36 2D 2C 34 2E 2D 36 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00

2D 36 2D 2C 34 2E 2D 36 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 10
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 oo
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 oo
00 00 oo 00 00 00 00 oo
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
2D 2F 2F 2F 2E 2F 2F 34
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 oo
00 00 00 00 00 00 00 00
00 00 00 00 00 00 oo oo
00 00 00 00 00 00 00 00

2F 34 34 36 2E 2F 2F 2E 
2E 2F 2E 2E 34 34 2F 2F 
34 2E 34 2F 2E 2E 34 34 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00
2D 2F 2F 2F 2E 2F 2F 34 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 oo

#ii) mmmzom
00 *—channel control block
00
00
00
2E <—channel 1
00
00
00
00
00

2E <— random buffer 
00
jjjj ( diskf f )

00
00

#12) mmamsoisi

qq <—channel control block
00
00
00 <— channel 1 ( )
00
00
00
00
00
2F <—channel 2
00
00
00
00
00

2E <— random buffer
( disk^#(,^^f — ^ ) 
rec # 1

00
00
2F<-rec#2
00
00
00
00
00

-49



5.3 C#j#(Cck6V7

7°of'7 AK-D(^T(a , , CCTU7o-f T- h^U % h

IC<b<H'y)5o

START

9 h j\s §: -fe v h

asinproc
J\y — ^j-y ^-te v h

prepare( j

ADCSrstart c?-tir
Space Key

1 = 0?,

0#0^0#

gef t ime( )

getdata ( )
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ftinclude <stdio.h>
mainO

char getconsO;
vector(): /*INT.VECTOR SET */
asmprocO: /*ASM PROC. SET */ "
prepare!J: /^PREPARATION FOR EXP. */
printf("*n*tPUSH SPACE KEY TO GET DATA !Yn"); 
printf("%nYtXtN0.%t TIME*t*tTEMPCDEG)*n"); for(i=0; :!++){

-- whileCgetcons()! = * *); ~ ---
lf(i==0)(
printf("¥tSTART !¥n"); 
settimeO: /* SET TIME */

else<
printfC"%t%t %d:",i): 
gettimeC); /* GET TIME */ 

outportb(Oxa,0xe7); /^RELEASE MUSK ON 8259 */ getdataC); /*GET DATA */
} 

vector()
pokew(0x50,0x0,0x0); 
POkewC0x52,0x0,0x5000);

>

asmprocO
POkewC0x00,0x5000,0x5350);---- pokewC0x02,0x5000,OxbOle);
pokew(0x04,0x5000,0xe620);

~ pokewC0x06,0x5000,0xe408); ' ----
pokewC 0x08,0x5000,Oxbbdc); 
pokewC0x0a,0x5000,0x5000): -
pokewC 0x0c,0x5000,OxdbSe);
POkewCOxOe,0x5000,OxOObb):
PokewC0x10,0x5000,0x8801):
pokewC0x12,0x5000,0x1f07): - — ------pokewC0x14,0x5000,0x585b): 
pokewC0x16,0x5000,Oxcf):

>

prepareC)
{ char, str1C151, str2C15], str3C153;------------------

printf C"****************************************");
printf("**************************************-**¥n")
printfC" THE EXPERIMENT ON SOLAR CELL "):
printfC" BY TAKASHI.Y JUN. 1985 "):
printf C"¥n¥t DATE:"); ......
scanf C"%s",strl); 
printfC"Vt ROOM TEMP:"): scanf("%s",str2);
printfC"Vt ENERGY DENSITY OF XENON LAMP:"):------scanf("%s",str3);
printf C"¥ n****************************************") printf("****************************************Xn)»
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settlmeC){
struct regval { int ax,bx,cx,dx,si,di,ds,es;}; 
struct regval sreg,rreg;

sreg.cx =0; 
sreg.dx =0;
sreg.ax = 0x2d << 8 ; /*FCODE TO GET TIME */ 
sysint21(&sr eg,&rreg); /* SET TIME */

>

gettimeCX
Int hour,min,sec;
struct regval { Int ax,bx,cx,dx,si,di,ds,es;}; struct regval sreg,rreg;

sreg.ax = 0x2c << 8 ; /* FCODE TO GET TIME */sysint21(&sreg,&rreg); /* GET TIME */
hour = (rreg.cx >> 8) & Oxff;
min = rreg.cx & Oxff;
sec = (rreg.dx >> 8) & Oxff;
pr|ntf("¥t%2d:%2d:%2d".hour,min,sec);

>

getdataC){
int i,sum,data;
for(i=0,sum=0; i<7; !++){
outportb(Oxdc.OxO); /*ADC830 START */data = peek(0x0100,0x5000);
sum += (data&Oxff); /* SUM OF 7 DATA */

printf("¥t¥t%d¥n",sum/14); /* DISPLAY AVERAGE OF DATA */

char getcons()---
<
-- c=getrchar();

printf("*n); 
return(c);



6 Ep

-7 * 7-7 7 §ry^TA6UT#^., :/?"#%#

dW#T & ^ H I o #% 6 U TO^#c

3 3/\-7 - ^ — 7 7 , CtlKj;

, mmfk#MfS^o^$^f6]±T^6o -ec-r, ±#mm6mmfk#Mf5^o-7 y fic-o^

T, y ^.=.y-y sy(cj;oT#ML/co
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