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ABSTRACT

Contemporary extracting techniques of video
records for visualized tracheal intubation in
the DVD generation.

Yoshinori Iwase and Hirosato Kikuchi

In the past annual meeting in 2003, we re-
ported “ Video technology for the visualized
intubation” . At that time, we completely de-
pended on specific PC and video recording de-
vices and felt “ bottle-neck” problem. The
mainstream of commercial video devices shifted
from tape-base to DVDs. Unprotected pri-
vate DVD may extract video records into PC
directly with PC exchangeable format (mpeg,
etc.) by specific software. We discussed the
methods; 1. from DVD-RW with VR mode
into mpegl-2 files with time stamp as file name
using TMPGEnc mpeg software encoder (Pe-
gasys, Japan); 2. from miniDV tape to in-
dividual mpeg files via TMPGEnc mpeg edi-
tor, software DVD author with multiple chap-
ter on HDD, DVD image ripping on HDD and
file splitting (SmartRipper by TRON), and re-
encoding to individual mpeg files. Current
method does not depend on specific PC and
codec. This enabled optimized workload both
PC and operator for processing a number of
video records from visualized tracheal intuba-
tion.

Department of Anesthesiology,
Saitama Medical University
Moroyama, Saitama 350-0495, Japan
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ABSTRACT

Availability of the Softwares Presented at the
Japanese Society of Anesthesiology (JSA)
Kunio Suwa, M.D.

The softwares presented at the Japanese So-
ciety of Anesthesiology (JSA) are, by the origi-
nal rule, to be made available as free softwares.
We attempted to find if they are indeed made
public and downloadable. For the programs of
the last five years, we considered 80 softwares
to be included into this category. In the Inter-
net, we searched them by entering the name of
the authors and important keywords. All titles
and authors were detected but most of them
from the home page of JSA and no softwares
were posted. Out of these 80, 8 softwares de-
veloped by Dr. Michiyoshi Sanuki of Hiroshima
are posted on his home page and downloadable.
The other 10 softwares are downloadable, mak-
ing total of 18 out of 80. We speculate that
there are various reasons for not posting their
softwares; one reason is that the author con-
sider its quality far from completion and feel
hesitant to post them. The softwares, how-
ever, become valuable only when they are made
available. We encourage the authors to post
their softwares or make them available by some
method while some measures need to be made
to make such posting easier.

key word:
softwares, Japanese Society of Anesthesiology,
download, Internet

Professor, Teikyo University Hachioji-Campus
Bldg12, Rm:1-15, K. Suwa’s Study Rm
359 Ohtsuka, Hachioji, Tokyo 192-0395 Japan.
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1. Mazzeo AT Spada A Pratico C et al Hy-

percapnia What is the limit in paediatric
patients? A case of near  fatal asthma
successfully treated by multipharmacological
approach Pediatric Anesthesia 2004 14
596 603

2. Morisaki H Serita R InnamiY etal Per-

missive hypercapnia during thoracic anaes-
thesia Acta Anaesthesiol Scand 1999 43
845 849

3. Prys  Roberts C Smith WD and Nunn JF

Accidental severe hypercapnia during anaes-
thesia A case report and review of some
physiological effects Br J Anaesth 1967
39 257 267

4. Serebrovskaya TV Comparison of respira-

tory and circulatory human responses to pro-
gressive hypoxia and hypercapnia Respira-
tion 1992 59 35 41

5. Lehot JJ Leone BJand Foex P Effects of

altered Pap, and P,co, on left ventricu-
lar function and coronary hemodynamics in

sheep Anesth Analg 1991 72 737 743

6. Magnus L. Wattwil T and Olsson JG Cir-

culatory effects of isoflurane during acute hy-
percapnia Anesth Analg 1987 66 1234
1239
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. Haddy SM Bremner RM Moore Jefferies
EW et al Hyperinflation resultihg in hemo-

dynamic collapse following living donor lobar
transplantation Anesthesiology 2002 97
1315 1317
Quinian JJ  and Buffington CW Deliber-
ate hypoventilation in a patient with air trap-
ping during lung transplantation Anesthesi-
ology 1993 78 1177 1181
Wilson WC and Benumof JL k

6 ed

2007
1453 1522

Frumin MJ Epstein RM and Cohen G Ap-
neic oxygenation in man Anesthesiology
1959 20 789 798
Egen EI and Severinghaus JW The rate of
rise of Paco2 in the apneic anesthetized pa-
tient Anesthsiology 1961 22 419 425
Akca O Doufas AG Morioka N et al
Hypercapnia improves tissue oxygenation
Anesthesiology 2002 97 801 806
Sakata DJ  Gopalakrishnan NA  Orr JA
et al Hypercapnic hyperventilation shortens
emergence time from isoflurane anesthesia
Anesth Analg 2007 104 587 591
ClowesJr GHA Hopkins AL and Simeone
FA A comparison of the physiological ef-
fects of hypercapnia and hypoxia in the pro-
duction of cardiac arrest Annals of Surgery
1955 142 446 459
Hovorka J Carbon dioxide homeostasis and
recovery after general anaesthesia Acta
anaesth scand 1982 26 498 504
Shibata K Futagami A Taki Y et al
Epidural anesthesia modifies the cardiovas-
cular response to marked hypercapnia in
dogs Anesthesiology 1994 81 1454 1460
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18. Nosaka S Ohkawa T Okihara K et al Ef-
fecs of local anesthetics on the Chara plas-
malemma Biochimica et Biophysica Acta
1992 1106 325 334

ABSTRACT

Hypercapnia during anesthesia
in geriatric patient
Kuzukawa A Ishikawa Y Nosaka S

While permissive hypercapnia is used in ICU,
it remains unclear if the manoeuvres during
anesthesia in geriatric patients. A 79-yr-old
man received lobectomy for pyothorax. Dur-
ing general anesthesia, the patient developed
hypercapnia( P,co, 84 mmHg) and respiratory
acidosis ( pH 7.16 ) despite the mechanical ven-
tilation. After anesthesia, the patient recovered
without serious complication. Which value of
hypercapnia can be tolerated in geriatric pa-
tient is widely discussed. Previous reports indi-
cated the hypercapnia around 100 mmHg dur-
ing anesthesia is unlikely to cause serious con-
sequences in adult patients. Another report
demonstrated that the better recovery of post
operative psychomotor performance in hyper-
cabic aged patients than the normocarbic aged
patients. Our case showed the tolerance of pro-
longed period > 3 hrs of hypercapnia in geri-
atric patient who recovered. Mild hypercap-
nia may be the safer method during anesthesia
even if the geriatric patient.

key word:
acidosis, permissive hypercapnia,
anesthesia

gerlatric,

Department of Anesthesiology, Shiga Univer-
sity of Medical Science Seta tukinowa Otsu-city
Shiga Prefecture 525-2192
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ABSTRACT

Examination of durability to sterilization
processing of the electronic devices

Tomohiko Saito*

How the performance of the equipment
changed by sterilizing and processing small
electronic devices were examined. As for elec-
tronic devices on the market, they have suffi-
cient durability for the sterilization operation.
As for the pointing devices of the mouse etc.,
used in a clean surgical field are also possible
by sterilization.

key word: Sterilization, Electric devices,
Durability

*National Hospital Organization Minami-
Okayama Medical Center, Okayama, 701-0304
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AD624AD
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CPU

1. Precision Instrumentation Amplifier AD624.
Analog Devices.

ABSTRACT

An ECG amp, which is composed of only one
IC tip.

Yoshifumi tanaka, MD, PhD

Analog Device AD624 Precision Instrumen-
tation Amplifier is one of the most suitable IC
for detection of ECG head amplifier. It has
dual high impedance OP amp. for biophysi-
cal electrodes, high gain balanced differential
amp. in the package, and is supplied by +9 V
an d -9V battery power. There for, we do not
need another electrical parts, nor skill of crit-
ical adjustment. The circuit is so simple, no
adjustment, that we can make the head amp.
within tree hours of soldering works. The out-
put signals was detected with reasonable accu-
racy and stability by means of PC’s USB oscil-
loscope such as SDS200A.

Department of Anesthesiology, Kyoto prefec-
tural University of Medicine Graduate School
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(dW = —pdV) dU (dU = —dV)
(dS = 0)
(dSa = 0)
( )
AW =0 dQ =0
dU = 0
dU = dQ + dW
dU = dQ — dW au
AW
dQ
()
AW (pdV)
(dU)
dU + PdV (H)
(dU)

—37—

o o

aA+pbB =—» cC+dD
AH

1-c

7
dU

1 bar)
(O2 Ny Hp
) CO,

AHZ[CO5(g)] = —393.5 kJmol

1-c

aA+bB—-cC+dD
AHgZgg
C D
a, b, c,d

25



(4.8)

CsH1205 + 605 — 6CO2 + 6H0 (1)
Hfo -1274.5 0 -393.51 —285.83

Q
Q = 6% (—393.51) + 6 * (—285.83) — (—1274.5)
— —2801.54
—2801.54 kJ/mol

AGs

AG5es = X( AGS) = X( AHY)

(4.9)

H+
AHS[H* (aq)] = 0

Cl-
HCl(g) — H*(aq) + C1™ (aq) AH = —74.85kJ

AH; -92.31 kJ
—74.85 = AH?[H" (aq)] + AHF[C1™ (aq)]
~(—92.31)

0
AHZ[C1™ (aq)] = —167.16 kJmol "

Nernst

NaOH Hel

H" + OH~

Hp® 0 -229.99

AH° = —55.84 kJ /mol
AU

— HQO
—285.83

AH AU
AH = AU + A(PV)
AH  A(PV)

AU
A(PV)
(Av )
A(PV) = A(RT) Joule
AH = AU + Av 4(RT)
1
RT = 8.314 x 293 = 2436 Jmol !
dH
“=uar
T
AHp = H° —Hgpy = | COdT  (4.10)
293
(H°— H3o3)
C, T
1
AH} = AHy + X( AHr)
-3 AHr) (4.11)
25
—241.83 kJ/mol 1000 K -

INIST Chemistry WebBook http://webbook.nist.gov/chemistry /name-ser.html
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247.88 kJ/mol 2

SAHp = 25.98 — (20.69 + 22.71/2) = —6.065

AHS 1500 = —241.83 — 6.065 = —247.89 (H® — H3g3)
1000 K
Cy Hy
T C° 0
S(T) — S° :/ —2 47 (4.12)
293 T’
Hpr (4.11)
pdV
H Hy
H (4.10)
T
0 0
T AU
2 ( )
Ha(g) + 302(8) — H0(g) Hj (kJ) Gf (kJ)
H3 (kJ) 0 0 -241.83  -228.58
Hiooo — Hags (kJ)  20.69 22.71/2 25.98  -247.88 -192.58
Haooo — Hags (kJ)  88.74 98.10/2 126.36  -253.26  -76.98
S° (J/K) 130.68 205.14/2 188.83
S1000 (J/K) 166.22 243.58 /2 232.71

Ss000 (J/K) 202.89 284.51/2 286.38

-39

AH
AH;



40— Nernst

5. j———=—=-=-=-=-=-==
0 | dH
|
: dW/T (pdV/T)
1 Nernst I
[
| dS dU/T
[
dQ/IT
5-a
()
S
_dQy
as = = (5.1) ,
T Qr A B
S
J/K
JK " 1mol™! ASsys
1_b ASB’I’I’U
5-a ASa”
dU T ASy = ASSyS + ASeny >0
ds 0
J
3
dSan
2)
5-b A(
2 1 B ( Tg)

1k w S=klnW
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—41—

A B
o A dQa B
«~— dQ,
_dQa Qs
as, = TAdt, dsp = Tt
5-b
A
dQa dQp B
S = dSa +dSs (TA N TB)
dQ +dQp =0
dQa = —dQp
5-b
=t 400 K A 200K B
TB TA
¢ CJKflgfl
- 300
K
A
d5=0 Ta=Ts B
A B 2 1
)

aT s dQ = CdT

300
cdTr 300
Afa = —— =Cln— = —-0.2876C
! Aoo T ™ 200
dS =0
B
300
cdT 300
ASs = —— =Cln=— =0.4054C
’ LOO T " 200
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500+ K
ASan
ASg = ASa + ASp 4007 x
= (—0.2876 + 0.4054) C' = 0.117C 3004
200. /‘,
(4.9 )
T 100+
SB
50 / sall
Time
0 -
I il 100 150 200 250 300
-50+1 SA
II II
AS =81 - S; / dsS = / dQ, (5 2) 5-c
I I A
dsS B
Sa Sg
Saul
i@t dq ASy ASp
A B Ta>1Tg
( k
)k
dq = k(Ta(t) — Tp(t)) dt
t+dt
3)
CTa(t+dt) — CT4(t) —dg 1-a
CTB(t + dt) — OTB(t) + dq
ASA ASB ASall dQT =0 dS =0
dg
A t+dt A t) — =
Sa(t+dt) — ASa(t) T‘;‘i(t) dS =0
q
ASp(t+dt) — ASp(0) + 75
ASau(t +dt) «— AS4(t + dt) + ASp(t + dt)
C k dt 1 091
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0.9x 101.3
ASui =0+ ——— " =0311JK >0
w=9% "m0 ”
4)
A
( ) B
dQ,
dU = dQ+dW
dU =0 dQy = —dW
dQ, —dw
dW
dW = —pdV
AS
AQ, AW pAV
AS = =- =
5 T T T
1 [V 1 [V® RT
= — pdV = —/ ALy
T Va T Va 14
T
AS = RInV|Y® = RIn /2
- [n ]VA - HV_A
5-a
dU =0 pdV

—43—

5-d
1
A B
B
5)
5-d
A B
dQ
dQ,
A
B
dU =0
dU = dQ, +dW, =0
er = _dWT
A W
A B Vs

Vi Va



—44—

Va Vs RT ‘/'2
W, = av=— | ZLgv=—_Rrm2
p / v "V

Vi

as— [ Qrgy o
v, T
AS
Vi<V
B
B
B
5-e P-V
dw
Va

Nernst

V1 1
VoW, V.
"dV = Rln —=
v, Vi

Vi V2 Vi V2
5-e
AS >0
P17 ‘/1 P27 V2
B
A
A B
B 2
A B
A
A B
B
dq
0 6)
Py 1 1 2
AS
1 2

T, Vi, P, Ty, Vo, Py
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Cv,Cp
dU =dQ—dW
dW =pdV

dU =CydT
p=RT/V

T
CydT = dQ, — R7dv

d
o dQ, = CvdT + RTVV

@
Cv
2 dT 2dV
AS—SZ—Sl—CV/ T—FR/I a

1

T3, Vs
v

v (5.3)

T,
AS = CvlnF-i-Rln

S(T,V)=CyInT+RlnV+C (5.4)
S
5-f 1
A-B 31
(4.11) T =T

AS n = 0.125
AS =nRIn3=0.125x 8.314x 1.1

=1.14 JK!

4.10) Vi, Ve oV = RT
2
‘/'2 T2P1 T2 Pl
Rln —= =Rl =R|{In—+1n—
"R, (nT1+nP2)

_ Ty Py

AS = (CV+R)lnT1 +Rln 2
T P,
=Cpln T + Rln 7, (5.5)

—45—

S(T,P)=C,InT—RInP+C  (5.6)

5-f B - B
-84 197 1
20 31 1
273 + 20
AS = nCyln | 2222
o "O”n<273—84)
5 293
=0.125%x —x 8314 %x In—
0.125 5 8.3 n189
=114 JK!
0
P, Vi, P, Vs
pV = RT
T1,T>
T
T V3

Vs



(4.10)
AS = RlnE
Vs
V3 Vs, P3
V27P2
VaP3 = Vo P
V3, P53 V1,P;
Y= C’p/CV
V37Py = V7P,
P V3
_ P
Vs =
’ PV

(y=1DInVs=InPV;" —In PV,

InV3

AS = il (1DP2Vv2’Y —In PlVﬂ) (57)

v -

InpV? +C (5.8)

5(p7V):7_1

4.15 3
1 191 31

AS = nil (InVaY —In177)
N —

3 5 3
=0.12 — Bldx =x In—
0.125 x 2>< 8.314 x 3>< 75

=1.14 JK!

4.11 4,13 4.15

Nernst

2
7
(5.6)
1 Cp 2
0 3
0
0 (
) (5.6)
gy
S(T) :/ 24T = C,InT (5.9)
0
AS
S
(25 , 1 atm) S°
(fusion) (vapor-
ization)
AHjy AH,
A T ws) = us A L — vap
S(Tpus) True S(Tvap) Tour
(5.10)
T
(5.9) (5.10)

Ops(T)a Opl(T)v CPQ(T)
Tfu57 T’Uap
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Trs 1‘ AH
/ dT+ o fus
0

Ttus
+/EWQMT 7y AHuap
Tr, T Tyap
T
Cpo(T)
+ / e (5.11)
Tuap T
Cps(T) ' footnote
Cps(T) = —0.9468 x 10772 +0.1627 — 0.0279
6002
J/mol Cp 75.3JK 'mol™?
40593
J/mol Cpg(T)
Cpg(T) = 1.184 x 107572 +9.6237'30.36
(5.11)

5-g

—47—

-1 -1
JK mol
250

200 - -t ‘
150f - - - -t R S
100{----- -+ R R e Beeeees

BOf- -t ) e s

0 100 200 300 400 500 K

Lhttp: //www.engineeringtoolbox.com/ice-thermal- properties-d_576.html
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6.
I
17
w
Sail
Stan < Strail
1)
dw
AW = dU — dQ
dW <0
AW = dU — dQ < 0 6.1)
6.1) aw
()
dQ = 0
TdS = dQ, > dQ
aQ
TdS > dU — dW (6.2)
aw
dW > dU — TdS (6.3)

TdS (dQ,) (6.3)

Nernst

0> dW > dU — TdS (6.4)

F=U-TS (6.5)

dF = dU — (TdS + SdT)

(dT = 0)
dF = dU — TdS (6.6)
(6.4)
0> dF (6.7)
(6.6)
dU =0
dF = —TdS (6.8)
ds =0
6
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Y T s so
T T + >
2 dsS
dSsys
Senv
dF dU
Y s
T T +
= dSenv + dSsys
=dSa >0
dF <0
p

av

—49—

dF =dU —TdS dU =TdS+dW

dF = (TdS + dW) — TdS = dW

—TdS AW = —pdV
dF = —pdV (6.9)
( (6.8)  dF =—TdS
(6.9) —pdV
dU = dQ, +dW =TdS — pdV =0
(6.6)
TdS = pdV (6.8) (6.9)
ds pV = RT
(6.9)
dU
2
Py, Pp
5-b
F
Py > Pp A
dV B
2 dFs, dFp
(6.8)
dFy = —PadV, dFp = PgdV
dfr 0
dF = (=Pa+ Pg)dV =0
Py = Pp
dF = (=Pa+ Pg)dV < 0
T
dF



—50—

6-a 21 2
17 1 11
T 2
Py Va nag 1
Pp Ve ng
21
Va+Vp =2
2 1 2
na = 2ng
dFon

dF,; = (—Py + Pg)dV

Va | Vg
2 1
— RTnp | — — ) av
"B< 2 Vg VB>
dFgy =0
2 _ 1
2-Vg Vs

Ve =2/3 Va=4/3
1.5

ASui = R(2InVa +1nVy)
=R (InVs> +1In(2 - Va))
=RIn (V4*(2 - Va))

Va 3 0<Vy<2

ASan

6-b In T,y

y = 22% — 2°

Nernst

2 atm 1atm Px atm Px atm
11 > 1l V' A V'B
Va Ve Via V'e
Pa Ps Px = Px

—_
6-a
21 2
1 11

y =2 In(x) + In(2-x)

1 1.2 14 16 18 2
6-b
Va 11 0
1.331
y' = 4z = 32°
=2xz(4 — 3x)
x=4/3 Va
2)
dW,
dw,
dU = dQ + dW, + dW, (6.10)
dw,  dW,
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AW, = —pdV  dQ
dH

AU + pdV dQ
TdS = dQ, > dQ = dU — dW,, — dW,
= dU — (—pdV) — dW,
= dU + pdV — dW, = dH — dW, (6.11)

(6.11) (6.2)
dU dH dW

aw, aw,.
dW, > dH —TdS (6.12)

dW,

0 > dWw..
0>dW, >dH —TdS (6.13)
TdS
dH

G=H-TS (6.14)
G

dG =dH —TdS — SdT
dl'=0

dG = dH — TdS (6.15)

(6.15) (6.13)

0>dG
dW,

dH
dU +pdV  (6.14)

6-1

—51—

dG = dU + pdV — TdS

dU =0
dG = pdV — TdS (6.16)
(6.16) (6.8)
pdV
pdV
1
1
6-1
Va
P
P
B P, dG >0
B G=0
dG <0
(6.16) 1 T
dG dH
i
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2 2
AF:—/ EdV:—RTan
1 vV

dS.ys 1
5-a G=H-TS
1 dSenv
dG = dH — TdS — SdT
JG dH H=U+pV
= tds dH = dU + pdV + Vdp
= dSeny + dSsys dG
=dS,; >0 dG =Vdp — SdT (6.17)
dT =0
dG < 0 dSa” >0
. dG = Vdp
V =RT/p 2
1
VRT
AG = / —dp=—RT1n2
1 2 1 2 P
RT
F=U-TS
dF = dU — (TdS + SdT) rds
(dT = 0)
dU = TdS — pdV 3)
dF = dU —TdS = TdS —pdV —TdS = —pdV
AH

dG = dH — TdS
dF = —pdV
p=RT)V
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kJ/mol

10 dG
dG =dH — TdS
0
0
-10
>_
20 dH
-30 TdS
dX = —dG dX >0
-40298 1000 2000 3000 4000 5000 6000 K
6-2 AG AH TAS
dX = TdS — dH AG <0
1 (dS) 4400 K
0 -241.83
T
AH}) = —241.83 kJ
AS°® = 188.83 — (130.68 + 205.14/2) = —44.42
dH (dH < 0)
TdS
AGS = AH? — TAS®
— 241.83kJ — 298 x (—44.42)
dG — 92986 kJ
AG
100K AG 1000
I 17
AG 1000 = AHf 1000 — T AS1000
Gr=H;-TS;
AH
Grr=Hir —TSir 11000
—247.88 kJ /mol
AG I7 I AS1000
ASi000 = 232.71 — (166.22 + 243.58/2)
AG:G]]—G[ = —55.30
=H;— Hr —T(Sr — Sr)
=AH —-TAS

AG 1000 = —247.88 x 1000 — 1000 x (—55.30)
= —-192.5 kJmol™!



NIST
T AH TAS AG
4300 K

6000 K

NaCl(C) — Nat + CI™
AHfo —411.12  -240.12 -167.16
S° 72.10 59.0 56.5

Nernst

AH®

AH® = (—240.12) + (—167.16) — (—411.12)
= 3.84kJ /mol

AS°

AS° = 59.0 4 56.5 — 72.10
= 43.40J /mol

AG°

AG®° = AH® —TAS°
= 3.84x 1000 —43.40 x 298
= —9093.20J /mol

1
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G
dG AG
f(z)
f(@) f(x)
dG =0
1) G
(6.17)
dG = —SdT + Vdp (7.1)
( b )
dU
AU + dUserm + dUpeen, = 0 (7.2)
AUpech = pdV AUtherm
dsS
dSuniv =dS + dstherm
_ dUtherm _
= ds + e~
dUtherm
dUtherm =-TdS
dUmech dUtherm (72)
dU — TdS + pdV = 0
dU
dU = TdS — pdV (7.3)

—55—

dQ, TdS

(7.1)
H=U+pV
dH = dU +pdV + Vdp
du
dH =TdS — pdV + pdV + Vdp
=TdS+ Vdp
G=H-TS dH

dG = dH — TdS — SdT
= TdS + Vdp — TdS — SdT
= Vdp — SdT
(7.1)

(7.1)
G:/dG:/Vdp

V=RT/p

G:RT/ldp:RTlnp—&-C
p

25 1 1 bar

Ge
P G

G=G°+ RTInp

G

(7.5)

(7.5) 1
2 bar 1 bar
AG I 2 bar
Gr=G°+ RTIn2
II 1 bar
Gir=G°+ RTIlnl =G"°
AG
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AG = G]] — G] =G°— (Go +RT1H2)

= —RTIn?2
2)
G
()
1) (2)
HoO@) «— H2Oy
AH;° -285.83 ~241.83 kJ/mol
S° 69.95 188.83 J/mol
AG°  -237.14 -228.58 kJ/mol
AH;°
44 kJ
AG°
a)
(25 )
G
G.(]
0.08%
G; = —237.14 kJmol !
G, = —228.58 kJmol ! + RT'Inp
AG =0
G =G,

((—237.14) — (—228.58)) * 1000
RT

—3.45325

Inp =

B —8560 -
T 8.314%298.15

Nernst

mmHg
900
800
700
600
500
400
300
200 /
P
100 —
= K
298 310 320 330 340 350 360 370
7-0 (1)
25 100
e~3453 = 03165 bar
bar (1000/1013 x
760) 23.7 mmHg
23.8 mmHg
dG  AG
G° G
(7.13) 37
100
47.1 mmHg 760 mmHg
—285.83
kJ/mol —-241.83
kJ/mol
AGy Gy Gy
(7.12) 37 G Gy
—235179 J/mol —228046 J/mol
Inp .06281
47.12 mmHg
100

842 mmHg
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7-0
b)

AH
(7.13)

dr

Gl (T7 p) = G!](Tv p)

GI(T +dT,p + dp) = Gy(T +dT, p + dp)

Gi(T +dT,p+ dp)

B oG, oG,

— G(T, p) — SudT + Vidp
Gy
Gy(T +dT,p+dp)

oG, . aG
9 g1 + %594
ar Ty P

= Gy(T,p) — SedT + Vydp

= GQ(Tap) +

Gl (T7 p) = G(](T7 p)

—SidT + Vidp = —SydT + Vydp
T dp

(Sg - Sl) T’ = (Vg - Vl) dp

dp _ (S —51)
ar — (V, = Vi)
(Sg_Sl)

298

2) G°

—57—

(S, — ) = Ag = 9 _ A

T T
ALp
dp - ALB
dI TAVg
V =RT/p

dp - ALB . ALB]D
dT TAVp  RT?

mmHg

1.013 bar Lp 40.66 kJ/mOl

27.67
100
0 1 bar
G
Kp
Na(g) + 3Hz(g) =—= 2NH3(g)
2
K, = [PNHS]

[pNz] [pHQ]S
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PNHj35 PNoy PH,

(7.5)
Gnu; = GOnn, + RT Inpyw,
Gn, = G°N, + RT Inpn,
Gu, = G°n, + RT Inpy, (7.6)
NQ dn HQ

3dn NHs 2dn

dG = 2dnGNH3 — (dnGN2 + 3d7’LGH2)
= {QGNHS — (GN2 + 3GH2)}dn
dG =0

2GNH3 = GN2 + 3GH2

Q(G'ONH3 + RT lnpNHS) = (GON2 + RT lnpNz)
+ 3((;OHz + RT lanz)

AG° :2GONH3 — (GON2+3 GOH2)

AG® = —RT{2Inpxn, — (Inpx, + 3Inpw,)}

2
— _Rrmm Pml

LpNz] [sz]3
— RTWK, (7.7)

AGS
25 AGP

AG® = AGH, —0.5% (AGS +3x AGS, )

=2x (=16.5)—0.5%x (0+3x 0)
= —33.0 kJmol !

Nernst

kJ/mol

80
60 dG
40
20
0 —
20 —
40 dH
60
80
T~ TdS
-100
120 K
208 400 500 600 700 800 _ 900 1000
7-1 AG AH TAS
AG <0
450 K
AG° = X( AG;’«) —X( AG?)
o [e]
AGng AGfH2 0
(7.6)
In Kp

AG® 33.0x 103

mEKp == pr = 8314 208~ 032
InKp Kp=6.1x 105
25
500 200
18% AG
7.1 3
2)
§
0<e<l 0
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kJ/mol

1
dGg; =2 kJ/yﬂ/

dGp = 0 kd/mol

_— dGg; = 0 k/mol
\ /

dGg;= - 2 kd/mol E

0 0.2 0.4 0.6 0.8 1
7-2 & AGy

(7.5) G G

P
Ga(E) = (1 =€) (G3a + RTIn((§ — 1)P))
Gg(§) = ¢ (Gjp + RT'In(¢P))
G(§) = Ga(§) + GB(¢)
P=1 G5 =0

G5y =—2 0 2 kJmol™! G(€)
7-2 0
G(0) A

0 1

-2 0 2
kJ/mol

0 0.5 -2 kJ /mol
0.7 2 kJ /mol

0.3

,59,
kJ/mol
0
dGp¢ = 0kd/mol
\ dGg -lkJ/moy
1 \ /
2 dGgs=0kJ/mol P = atm//
P =1 atms /
3 \P=2atm\Z‘/ E
0 0.2 0.4 0.6 0.8 1
7-3 13
1 atm
2 atm 2
dG ( )
G
2 A 1 B
2A = B
2 0
2—2¢ 13
—2¢ &
2-¢ 2-¢
3 §
P
A 2 B 0 ,
02=2% (o 2 — 2
Gal8) =25— ¢ (GjptRThq(z_g P))
- < (7))
= — + RT'In
5 B ¢
G(&) = )+ GB(§)

Ky



7607
[pB] B
K, = N
» = pA]Z ~ PAZ
B o K,PA?
2 1
G(§) 7-3
P=1 Gj,=0 G55 =0
0 0.7
G;B = —1kJmol™!
-1 kJ/mol
0.75 P=2
P =
Y
G(§)
1 3
3
4—2¢
4
N, 4+ 3H, % 2NHj
1 3 0
1-¢ 3-3¢ 2
1—¢ 3—3¢ 26

1—2¢ 1—2¢ 1-2¢

Nernst

kJ/mol G(§) 298 K

-12

-16

GN2 = NN, (G?N2 + RT ln(nN2 P))
GH2 = NH, (G;Hg + RT ln(nH2 P))

GNH3 = 1INH,4 (G;}cH2 + RT ln(nNng))

1-¢ _ S
NNy = 702 M™H» = 7-3¢

_ _2¢
PNHs = 7-2¢

G(§) =GN, (&) + G, (§) + G, (§)

0 1/4
3/4 0<e<1
G 14
G(0) 0.5 1.5
G(1)
1
K, = 6.1x 10°
1
=1 G(€)
~16.5
kJ /mol G(0)
0 RTIn Py,
RTIn Py,
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dG

(7.1)
dG = —SdT + Vdp

dG = Vdp
V =RT/p

G = RT X dp
p

/dG:G:RT/ldp:RTlanrc
p

c G° (7.5)

(NIST)

Cp°(T)

H°(T) — H®98.15 S°(T)

Cp,° =A+Bxt+Cxt>+Dxt’+ E/t?
(7.8)
H® — H%9g15 = Axt+ Bxt?/2
+Cxt3/3+Dxt')JA-E/t+F—H
(7.9)
S°=Axn(t)+Bxt+Cx*t?/2

+Dxt3)3-E/2%t*)+G (7.10)
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C, = heatcapacity(J/mol * K)

H° = standardenthalpy(kJ/mol)

S° = standardentropy(J/mol * K)
t = temperature(K)/1000

A H
Temperature | 298. - 1400. | 1400. - 6000.
(K)
A 19.99563 52.02427
B 49.77119 18.48801
C -15.37599 -3.765128
D 1.921168 0.248541
E 0.189174 -12.45799
F -53.30667 -85.53895
G 203.8591 223.8022
H -45.89806 -45.89806
(7.8)
(7.7)
(4.8)
F—-—H
H
H;° = —45.90 kJ /mol
(7.9)
(4.10)
(5.9  (5.11)
NIST dG
AGysr
T
AGr = AHyp — TASy (7.11)
AH¢r
1 3
AHpr = Hyrnu, — S HsrN, = §HfTH2
ASTt

3

1
ASr = SrNm, — §STN2 - QSTHQ
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Hyp kJ/mol G(&) 723K
30 /
25
H 0
20 //
NIST 0 1atm
15 N
T 200 atm ~_ s
0 10 <
AG 7 >
0 —
AHp ASr 0 >0 0.2 0.4 0.6 08 r ¢
0 7-5 3
1 at
G(¢) AG(9) 200 st o
AGA =G4 —Gao
AGp =G — Gpg
G
G=Gs+Gp
= AGa + Gao + AGp + Gpo NIST
G a0 GBo
AG42 AGp
GNUPLOT
dG = —-SdT (7.12)
450 1 200 o
7-5 7-4
reac prod
AG g7
18% dGreac = _Sreach
200 derod = _SproddT
d(Gprod - Greac) = _(Sprod - Sreac) dT
A
0AG
=) A
450 < or >p 5
AS G

oG

oT

AG:AH—TAS:AH+(—>
P
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S G
T2

AH
~T

AG | 1 (9AG
T2 T\ oT

p

(7.13)

AG, AH

AG, AGq 1 1
= AH | — — — .14
15 T * <T2 T ) (7.14)

25

36

(7.13) 36
NIST H° =
—2805.0 kJ/mol S° =209.19 J/mol

AG°

CGH1206 602
GHQO 602

6CO2
6CO2

1 (AGT™1Y = AG'T~' - T—2AG

—63—

a) CO, AGy
NIST  Hf° °
AGy AGy
cC + 02 = CO
H;° 0 0 -393.51
S° 5.69 205.15 213.785

AG° = AH® — AS°
= (—393.51 % 1000) — (213.785
— (5.69 + 205.15)) * 298

= —394387.610
COy  AG;° -394.4kJ/mol
b) H,0 AGy
H, + 30, — HO()
Hg° 0 0 -285.83
S° 130.68 205.15 69.95

AG;° = AH;° — AS°
= (—285.83 % 1000) — (69.95
— (130.68 4+ 205.15/2)) * 298
= —237165.1
H,O  AG;° -237.165 kJ/mol
c) CeH1202
CeHi120, Q

AGy

CGH1202 + 602 — 6002 + 6H20 (1)
H  Q 0 ~393.51 285.83
S° 210.3 205.15  213.785 69.95

AH® = —(393.51 + 285.83) % 6 — Q = —2805

Q=H;°=-1271.04 kJ /mol

CeH1206
6C + 6H, + 302 — CgHOg(s)
Hfo 0 0 0 -1271.04
S°  5.69 130.68  205.15 210.3
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AG° = AH;° — AS°

= (—1271.04 %« 1000) — (210.3 AG°[CsH1206]
— (6 %5.69 + 130.68 % 6 + 205.15 % 3) = 6% (—394.4) + 6 * (—237.2) — (—906.5)
* 298 = —2883.1

= —906475.7

CsH1206 AGs°  -906.475

kJ /mol AH® =0
AG°[CeH120¢] AG®
AG°[CsH1204] = 6AG°[CO] + 6AG,°[H,0] A
f
— AG+°[CgH120
7°[C6H120¢] AG,°
(7.13)
37
AG°[CsH1204] = 6AH;°[COs] — 6T'S[COs)
+6TS[C] + 6TS[0]
25 —-2805.0 kJ/mOl
+ 6AH,°[Hy0] — 6TS[H,0]
—2879 kJ /mol
+ 6TS[Hy] + 37S[0)]
— 6AH,°[CsH1206) — 6TS[C] acy (w1
— 6T'S[Hs] — 3T'S[0] + 6TS[CoHi1204] 3510~ 295 T (7289) {335~ 208
= 6AH;°[COy) + 6AH,°[H,0] = —2881.9
+ 65[H20] — 65[02] — S[CHi1206])
3 ( )
$Na2(g) + 3Ha(g) — NHs(g) H7 (kJ) G% (kJ)
H? (kJ) 0 0 461 -16.5
Higoo — Hags (kJ)  21.46 20.69 32.6  -55.2 619
Hagoo — Hags (kJ)  92.74 88.74 1742 514 296.3
5° (J/K) 191.68 130.68 192.5
S1o00 (J/K) 228.17 166.22 246.3

Ss000 (J/K) 266.90 202.89 321.7



2006

dG

8. -
dG = Vdp — SdT + Y _ pidn;
=1
G G(p,T,n)
) o 9 dn; =0 (8.1)
X a dG = Vdp — SdT
) 7.1 8.1
; . (7.1) (8.1)
dT =0, dp=0 (8.1)
dG = Zﬂidni
=1
1) ®op G = Zuim
=1
dU = dQ + dW ¢
aw
—pdV S
)
1 1
dU =dQ — pdV + pidng
; (7.5)
w=pu°+RTInp
peo1
dQ = TdS
dU:TdS—pdV—FZuidni I
=1 G
H=U-+)pV
aU ()
pdV -
S 1 12
dH =TdS +Vdp+Y  pidn; o
p p=p°+RTnp+

G G=H-TS
dH

—65—

(8.1)

i

(8.2)
GO
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1.0

0.9
0.8
I 0.7
G G=H-TS H 0.6
U PV 0.5
0.4
mgh 03 0 2000 4000 6000 8000 10000 M
7
0m 10000 m
atm
A fih) =
TS ue G°
A =0
2)
(8.3) h 3
2
m
ho hy
i
) 1w+ RTInp+ Mgho = u° + RT Inp + Mghy
1 M h "
g RTIn 2L — —Mg(hy — ho)
Po
ho =0 po =1
a(h) = p°+ RTInp + Mgh (8.4) n
Mghl
b1 =¢€xp| — RT
h,l =0 pP1 = 1

hy

MKS
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32 28 1
02x 32 0.8x 28 288
25 T =25+
273 = 298 K
8,844.43m R
R = 8.31447JK~'mol !

p1
0.0288 x 9.807 x 8844.4)

pr =P (_ 8.31447 x 298

=0.365
0.332
7 0m 10000 m
(atm)
20%
1 100%
0.375 1
100% 0.326
0.2
x .3262/(0.2 x .326240.8 x 0.375)=0.1786
18% 0.1786 x
0.365%x 760=49.5 mmHg 37
47 mmHg
PaCO,; 27 mmHg
Guyton
3)
G
I

—67—

i
n(l) p(g)
n(l) = p(g) (8.5)
u(l) = —237.14 kJmol !
p(g) = —228.58 kJmol ™! + RT Inp
AGfo = u° p
7 2 a G
RTInp
®
(8.5)
p(l) 1(9)
ny Ng
n=n;+ng
dn; +dng =0
dG  (8.1)
dG = —SdT + Vdp + p(l) dni + p(g) dng
dG =0

w(l) dng + p(g) dng =0

dn; = —dng
(5(0) = plg))dng = 0
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mmHg 78.3
800
700 //
600
~ .
500 >
P
J
400
/
300
0 0.2 0.4 0.6 0.8 1.0
8-1
4) 78.1
1.0 0
0.2 0.35
1 3
() 0.75
100 1
1
i (g) + RT Inp; = p(1)
2
(8.5) i pi°
g (1) — pi (g)
Inp,o = B Hd)
np RT
i(l) = pi(9) (8.6)
2
(8 ) 7 T, <1
pi(g) = pi(g) + RT Inp; (8.7) T
Wi .
, Pi = Dpi°T; (8.9)
Di i bar
x
pill) = () + RTnz;  (3.8)
I pi = pi°(1 —x) (8.10)
Uz
Ty = s
Die1 T 5
1
w a

1000/18=55.5

55.5/55.5=1 (8.6) p
(8.7) ;=1 P =Da’Ta + Pu’Tuw
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ZTa Tw 1 (8) = pa(l) = pe°(l) + RT Inz,

Tw =1 — x4

o o o o o \ a= 5
P =Pa Ta + Pw (1_55):pw +(pa — Pw )Ia n RT
z’ Inz, T
Pa = PT,  Pw = DT, imxa _ 1 [d [pa®(s) — pa®()
dT » R | dT T »
/
a (8.11)
= Pa _ Da’Za
“P Pa’Tat+ PuTuw
. - (7.12)
Pa AH (0 [AG
, 1 T2 \OoT | T
xr, = Zq p
Tq + (Pwo/pao)fw
: d [ua"(S) - ua"(l)] _Amp
- 2
pwo/pao < 1 1 dT T T
Tl > X, AH; & (
6008 J/mol) (8.10)
AH°
8-1 dlnxa = WdT (812)
5)
a b Inz,
/dlnxa =lnz, =In(l —2p) = —ap (8.13)
0
T
AHfO/TfidT_ AHy° ( 1 _i>
/1,,10(8) ( ) R T:o T2 R Tfo Tf
1a®(1) La _ AH® (Ty — T¢°) . _AHfOATf (8.14)
R Ty  ©  R(T:°)? '
T¢°
Te =1 ( 273.15 K)
AT; (8.12)
(8.13)
R(Ty")?
ATy = ——%—x, = Ky 1
fF= AT Tp £y (8.15)

1 78.35 328 mmHg



—70— Nernst

mp Ma
R(T¥)2M,
Ki=—7-"—" 8.16
"7 AH°x 1000 (8.16) ( )
K; ( 1.858)
L 0.1 Mol 0.185 1
3.5% NaCl
2.2
ATy,
Ty ( 373.15 n
K) Hyp’ ( 40593 1 17
J/mol)
~I_ o I, I I
R(Ty,°)? fia =pa°+RTInxs” +p' Vg
ATy, = — == = Ky (8.17) — .0 I 17 I _ = 11
AHy, =pua°+RTInzp"" +p"" V4 =jia
Ky
( ) Va
R(Tbo)2Ma
Ky=—7——— 8.18 — _
>~ AH,’x 1000 (8.18) VAl VA =V,
0..5133 BT s
TA
Vi xa
aAI =1
1I
T
O=pll—pl = —E— Inza!!
A
B
RT
II = —_—ln(l — Z’B)
Va
(rp < 1)
mp
6) In(l—zp)=—-zp
. RT RT M4
M= B= B
Va 1000
(
)

1 xp = mp/(1000/My + myp) = Mamy /(1000 + Mamy) = Mamy, /1000
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100 &--------------------c------- Nitrous oxide
E.— -------------------------------- Ethylene
pV =nRT .
10 g ................. Cyclopropane
o F
I ST I NI N Furoxene
£f s
------------------- =N - Isoflurane
10
P H E Halothane @g==================--=-2
: Trichloroethylene _ : : : : : ::
a p o1 A A
1 10 100 1000
Log partition coefficient
fia = pta® + RT Inz, +pV, 8-2
Morgan & Mikhail: Clinical Anesthesiol-
Ta B ogy, 1992.
T =1 Va
1
18 g 18 cm?
3 X
()
- Di
m
fi
1
1
RT
Va
N 7
pV
nRT
pr°, prr®
B r
ur’ + RTlnz! = wrr’ + RT Inz'!
rB K
ap
wi®—pr®  alt
0.9% 0.93 K=exp——0pnpr—=—

RT a
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9)
100
Obarton  Meyer
0il/Gas
( 82 ) (8.2)

8) pNe, = Ko Nm, + BT Inp,

UNy = MONQ + RT lnpNz
HH, = MOHQ + RT lanz (819)

N2 dn H2
3dn NH; 2dn

dp = 2dnpinn, — (dnpx, + 3dnpm,)
= {2pNmy — (pN, + 3pm,) Fdn
M

du =20

2UNH; = N, + 3uH,

2(p°Np, + BT Inpnn,) = (1°n, + RT Inpy,)

0 0 0 0
L4+ RTInz;+Mgz = p° +RTInx;° + Mgz .
L gz =pi g +3(u°y, + RT Inpm,)

.Iio T o o ° °
Ap® =2p°xg, — (x5, +3 1°n,)
z
Ap® = —RT{2Inpxw, — (Inpx, + 31npw,)}
[pxm, )2
[pNz][sz]B
= —RThK, (8.20)
.0 Mg(Z - ZO)
Ty = X; €xp T RT G u
GO
LL‘iO /Lo
gz K
r w w2’f‘




2006

23
2005 12 3
23
9 55 10 00
110 00 10 45
1.
2.1 IC
3.
2 10 50 11 50
4.
5.
6.
7. TTL ASL5000
11 65 12 15
13 15 14 15
3 14 20 15 05
8. MVOR Pocket PC, HIS
9.
10. JSA 2006
4 15 10 15 55
11. DVD

12.
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13.

14.

15 55

16 00
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JSTA



2006

IC

=W N =
NN NI

JR IC SUICA,ICOCA

PDA

LAN USB PHS
PHS

LAN

USB
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IC

ME
oP
1 IC
IC
1 1
(
] CPB
]
)
1 1
(CPB)
CPB

MOSFET

PC
LAN

(AD624AD)

1C

(AD624AD)

(CPB)

CPB

CPB CPB

in situ

CPB

(PSpicel0,Cardence
LC
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13

Accudynamic.

ASL5000

2006

Abott

CPB

—T7T7—



S

TTL C A C=50ml/cmH20, R =10cmH20/L/sec
B (=25, R=10 R A C=50, R=10 B C=50, R=30 ASL
TTL C C R ASL

C A C=50(lower inflection point(LIP)=2cmH20, upper inflection point(UIP) ), R=10
B C=25(LIP=12,UIP=22), R=10 R A C=50(LIP=2,UIP ), R=10 B
C=50(LIP=2,UIP ), R=30 VT  500mL, 15 / ,IE

1:2, EIP 10 volume control ventilation
TTL ™ ASL
TTL ASL P-v ASL
P-v TTL EIP
R
ASL P-V
S P-v
MVOR Pocket PC, HIS
2
2
Meta Vision OR
Pocket PC PDA
HIS
DPC
WEB

http://dept.md.shinshu-u.ac.jp/i-masui/default.html

200 ASA
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DV

MS Access
JSA 2006

ASA-OS
2004
JSA

0s
Windows 2003
HTTP
JSA /
JSA
JSA
19.2
3
DVD
2002 miniDV
3
(@).
DVD
VR
TMPGEnc 3.0 XPress( )
MPEG
(11). BSL

HX72)

TMPGEnc MPEG Editor

JSA

2006

2006

—79—

Windows 2000 Windows XP Professional Home

DB PostgresSQLS.0( )
Internet Explorer
75 600
JSA
JSA
2004 2005
JSA
2009
Sony VAIO
DVD
X-Lite(Rusch, Germany)  FVL-601(
: T20H-S :‘Toluga
DVD-RW
MPEG 1
FVL-601 DV
DVD
) VR DVD-RW
MPEG

TMPGEnc DVD Author

100

DVD

DVD-R

(Sony:RDR-

DVD-RW



SmartRipper2.41( ) VOB MPEG

VAIO
DV
DVD-VR
5
80
8
72
10
Monitor World
1.
3.
4.
5. Monitor World
CMS —JSTA —
XML RSS Rich Site Summary Web
RSS
Web
CMS
MovableType  MySQL CMS

JSTA JSTA JSTA
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