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©KBiLX Beiser*> *i, »«ti&fr*^>©liCBC#
i»W®BT-m*«i.ibm?is*3m*&©**A'*'-*»-ta!l» 
-f*£fclc.t;&»»©jHfci; 10*, ^.JNi©fb^R«t=.J:%M 
*i*«90* tUtl'5, ttz, Albouy 
a*©l»$©flFffiis »*£fT»c.*it*ISCHT*>Slltlr'4 
is MX t *#©#fti'‘»*afT*(E«'t 5 £ t tt£ <
■CV'5,',5o

*3l»K-*5V'tmRX*6ffl7 4 A-A*lt*fflaLfc»£K.&ai
©»«SfT#ttiiV'i«i£Xfc-r*i‘*Lib'*fc<> 7 4 ^a®±c

SftoiS, Wf-vltZZ'il PVAOJ; 5 £.*#*«**» L 
t£<V'ttH©«Riil'o*5#fcl:*;t<bH?>. Li*L, -£©# 
fctNiS»ftaKt*i'-CA«CR*©fti'1Ml*ffll'S#Xit;lb 
6©T7*»t£* *:«*•£.£ OgBKMSiiTSftfcltiiffiLl',, - 
7^A±©ftRR#t!iJ:o-C«H)l*fTise«S#t6£l:tt, S 
fr©ffii*88#©SBi'>rt« i. ftffl t ©ttRfcfc S £ £ *•*» # L 
•CV'5.

•vifK.7 4 A'A©fb^&a»£:fcV'-Oi!fi,?!S4,©-’'P ^ylfclRX

5) A.Beiser, Phys. Ftv. 80, 112 (1950).
6) G. Albouy, H. Faraggi, 'Fundamental Mechanisms of

Photographic Sensitivity* p. 290 (1951), Butterworths 
(London). ‘

7) H. Yagoda, 'Radioactive Measurements with Nuclear 
Emulsions* (1949), John Wiley, New York.

ffi*ftii*©at$fc(b^W£(b*-£x.?>£ii£J: 9, £i£ft»«i

•ffoftlRttfcltfWBI/r V * J*KX Zlam*z*i\,'Xit3L1ft’t>K.£ 
il b ©&ISd dr y itA 0, *t b < p 9 y{b«8?L, 
7«®W©IBi255e/£»*©3e«Kiab-fi*5©t?fcr,X, £©«£ 
»*Bfj 4:fi L-f i-i p V y (blRe^ ffilBKJiit 
ftSntV'S*,©*#*.**.*. £©»«BHb©«miifttti* 

y <>Attfc-C*#:HC4,©fc**.?>itr>, m&ASi. 
i***L»© 7 *«K*iJ:0'36®KitR»r+»*tt^<R»ft©-c 
*> $•>. £ ©WBtt*Hi«e> -t*t & ©t? £ £ -mUMift v>„

fl#«*©—AA*pHtt®isreffla 
+iXMfcfrofc. Swenson bK-XtUi*. 9LX© pH it 5.3 
i»e> 7.4 ©llfl-m pH ©*i>4©«i;MMafTiiiJ'ft<, ±fc 
AJS© pAg it/>Sl'»iir}»RaRit^ii!£^tSHXl'S. W.b 
©^R»tll^©#«i£,oi'-C©®RTJb5it, £©*&*»i*£
MicUsttS 7 4 aa© pH M«*tc.t5fca©»*i-»Lft
W »X»ai£*tv,'-mtt*tt© pH iM£v,^it»fc;||f7*4>ft 
<LTl'5. £©fflii©*B»t«-*#^5>*v5i5, **fflat£Js 

V'tit>h78)>J{,y7BI-<*7i*»ftJW»'t>»£ASi:ft, ftffl4>© 
oh- ©RBfiiffc^W+^iifejr&v'O-efcoX, £©^»£ 

. (8) K.jsH-5^Rfe*l;©^-Sc©RBitfc5i:©5.
• fcLh©£lft*t££LX, «t«9K*f«tttai-5£i:lcio-C

*UH©fc8iifj*g«-*- 5 £ £ i't? * S t feX ?*.'*.

8) R. W. Swenson, F. C. Forsgard, Phot. Sei. Tick. 3, - 
162 (1956). -'

(W *i 33 * 9 JJ 27 H * B) . ■ . .

. ^ # to • * w m
• • •»

i‘^a«Bft*'J'?U 9RWS*-t«, BBS 
fcS*Sc:i*tf*i-fStrLV'M*ftB«BEHS»**Kf*l.ft. £#tcAfilj:a4llff©«»ttit«tt©fflBi‘?.i[t> 

- K.*» e>ft5»fi‘ 9 t?ft <., K«©3K»itE*tt©fF»i«t£*W Lfc 9 R« Lft 9 Lt R«it^i*5 t V' 5 -OE 4> V' feft 
*LX^Itt®»itft<-CAS<,©»tKffi£H-T?*>4i‘e>, RflPA**. ©«»<.'4, Wfir-eJbSo t ft®**** Lt 

t«5©-e4t®fl-*©«^aftEa5ei«i5f«-e, Li«%fcA-fl*ftL-CV'a©-e»9-*<fel*;:«'*B©T:tt#is|it*S*t,5f1 
&iifc?>. 431AJ&, *y a-v}AJft, «fct>7 *«*>*, 7A-***? y y*. * v p p * v y 7*
ic*x.+ yyfAjf,fti:4r(ttl(E 100~300°C, BE* 0.6~20mmHg ©«rat?ttiELtWJEftlSjKtfOft.

« * .
?65»^»i^S©3!S»BE«5E^£ov^t:^i, *< i»feW5ei*‘frfc> 

*t-CV'5„ fi*©fit'®«T?»t3«»E4,fi<ft4©-C, R^ife». 
xy y v ? y *&*> ft if#■ < ©aSft*> i*>X* itiX jffto * 1 2 3

* x*a«ei£W«Ki*w: unica^ttBaKjjcBakr.
1) S. F. Kapil, R. B. Jacobs, Rn. Sei. Initr. 18, 581

(1947) ; A. C. Werner, Ind. Eng. Own. 44, 2796 
(1952). .

2) ttilf F. M. Erusberger, H. W. Pitman, Rn. Sei. 
Instr. 26, 684 (1955).

3) G. Milano, Cktm. Ing. Tech: 28, 646 .(1956).

0.5 i*b 20mmHg frfrhbT.

%£, mu p tm« t t©M«^*t, murnt'b
■ dlnf JH

dr RT* UJ
t*i»K5o t't -rf/f itfi*lc.M«ft<-5i-Cfc5£-f5ft5> 
rt, (i) Aft iogP t r-« fc©i*wftfc ftso-efcSis

4) K.C.D. Hickman, /. Franklin Inti. 221, 383 (1936) ; 
H. S. Myers, Fenske, Ind. Eng. Cktm. 47, 1652 
(1965). •

DSW 297104

STLCOPCB4067017



386 X * ft ¥ m ,tt * 62 ffl iff 3 (1959) C 82 )

^RHi ,JH it T KWflfC JCfb-f SO-C, 

4£l:itEL<fe<,'. fc4fflffi©&$iEl:^)8ftl:©IfXWlfi*' 
) 4fc»ett, *©fll£X«B5£X4&®;aS;k4o

SlE4ri[«fiW«-t-2.%oxfc5*5, iWwfcttftfr&r*©**®

3C*. «t£*fflV'4£©®5S:©Eflam, (•) ffijfitfffiWX 
Lfcas->Xfltfflifc, HffA'>S*X;k9, 
i&tti.'. (ii) «tt©«&j4'<bfitfgSS3£-f50X, tybfi'Vib

juts*.***-.,

X v, tfX *4 fWW*, 4.
Lj»‘Lte#c*f(,'X, (O mm<ni 

Ltzo, (») fc4w**fc, (i») fp»
• «04»'O«SSaEofci6tc»S*'4C*:»), (iv)

&-#>&*») zlk-to
X, (i). (ii) tsiTf (iii) ©j&iijE® 3ftfc«

10*»mmHg UTOSKffi+^OjSSKO-'a 
*fc&-f^W3-£Xi'3CiX;fc*o £ l-fiz ttcx oX, S 

. </>fixitfc5*s, loxsi;

j»sJi5fc», Iji&lc-MJ-ft&Ktfx4rff 5 -ii'»X»5„ tLX 
*W**‘iB6«J©»#X%, 5Ka^Xii«»*t« i

<, *IUL*:&«t>£SS**»ayfyt-t«
»aatx, ^ ~ « ©»w©» uta^tl &<, > £ v > ? jew *
t-jX».'4. coitit. 5SSffiicj;5ii$ffioft*o^14:fi: 
< u, siftaa-* ©ftn«#tt ax ©aasEtfinix *> 4i*« 
flic, *^*fi|ffl^%-*LXV'5£i^a*-#-5«.

M X * * .
Kfpu fcjK^aisgsBtt^saa^^ * okst u » * *) 

»X, Hit*®**-*.
±S3;'^taCXHffl#y7'IC'?«calO, 10-*mmHg UT

- ttst#*. xmtcxLH 
A, *©E?j*BiJ©E7m 
xa^xz^«5Xi^^^, *e 

S8*ft< L&< t title* 
V'jKJ5E4X«5e-rsci: 
an? £4.

. -«ii*3fc*8cXfi** 
v*t,i 5iefr4J: ?Riftn» 
ftfl-tio *•* = -©+** 
i±SBK.ii, »«*£©*: 
»<>#»** (rtffi 2.8 
mm#) il-OI+X Jbo X,

««-*■*. £©-o©a« 
It, «?L<fcW*U<ftibfr 

*4 ?-*«coH-xlb 
4t©»**ffl©B««l*ffl
O^OT*,*. *•#.*»-«$>

IWeoH-Xfc4i»ia<ffli.
< tcix©tfx(,'*©x,

5g#*l40
*-A^-_hgBtlig[§E 1.2mm# ©?U*>S,r.X, ;Ci>P,ia

iirt^+Kimait5, *«loxn< ? -1
a»x.4„

*A = -ffi©>K/©tfy *1fli£a*.M< ftoXV'X, U^ffE 
*f|-Ktt*MI&+5fc«)©<>©Xfc5. iU(£©-kJUfctlcE;/j 
«-rtlcwe«(C85aLfcHW^'«fci<,X< 4*. ECffllSLfc

V'isr»t, £©>Wfc©tf©+te*a>ib3ss*»fc££^aHrt» 
*fr 5 ©xa>*„ &* 9 a < &#-r5 £

C©I 5KLXlfc»lcaj®**»±9, U^'B’EflnoftKiEXl,' 
4:»©*eaw*#cs< fcofc&e>tf, affixes?^KTifoofl, 
*£E*£*»Jg-*-4. *A--rtK:gLa*ii

9, U^BoBtto-^iaSSH.SCtKflci. U^tfE^tt 
ttrtffi iran# -C, *MI**X>&-*4Jt 5K. ftoXl-X, fcif 
-J&BSieftoc £*$•?* 4. '•

rtffiU^tf*»iMttS*tXV1'*©*C, *<OA-XDXtf,
K.ft^tc>), *±i*.oft:9, ^EA£9-f4K:'0;h.X, «a©3

a 2 u**E*m
©#J.a-rtM»[«.

!6©a*'fcSl{bX5.
SfcfelcnrtL 

5tt*Xrt02©J: 5K.ft:oXE'ffi©^3

^©im^-a©fc»**efl«;^ll©*A* 
Wi-i'*, »5e*S*i>ib*X, cvAmit 
AtrJiaKiftCjftV'o trt%-fticractt® 
*i»siux, ‘f-*oii.b'm*'yft<-f 
4£'l:CS:Ao©X, 
aBXtt'Oit # Xfc 41 ©*7*i 4„

MKta X IMS*

VT'ifcfflV', 10-»mmHg fcftfco
JnJftttrft-f = 0.5mm#

©=^p Aa4r«fflLXB*Ma«HrfrV’, rxm**-
W«Lfc, ^-A = -»±«©/J'?L*»P>i«Wi-4«i»KJ;oX9fe#7 
HSttBit. »RW*©**#'^'f-J> = -rt3K^ 20mmHg © 
I^X<, 4 W 3*X*>4i»«e>, *«»it»a©fcft©«, ©Xi, 
4. ^^©/"^OJt 9 4*©XH*, ft«jJ‘e>anS!H-4 
it*ia*LV^Ai3(5aK»t)#:©J: 9fcLfc.

41^ ?-«tt35iRWWU4^f y *±uv*)d5,^#©mr« 
9. a^^ictv.fca#<• a** 9ib.*<r>±.K.&»l!a#<t.E>&1n 
a*#l+4*5tiXrx-«A V*l«C*VXA‘lb«*.*:. *LX/H 
-f9-©«B’bEtCTX^x>XffloXRflLfc. ^-Aa-Rii 
*-***7 ^a^-y'*-r*ic«»1 JErlta'Pj a ^ 3 aR*|<; 1cm 
©Ky^-Xl^®icav*te. ^r©±4rT^-<^ V©ai»c.^;v'fitter 
^xar-rxRaL^ c©8K©R«X»t, 200X K-DpttX 
4©K, fAa-fft 100W. 50W iJBX*-,
fc(Sfi28X9, ■
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(83) : £# • *111 387

£ i

*9 K * *
tt * nat**«*(*C)

Eft**Ki* 
(mm Hi) A» B* at a *

(kcal/mol) • *

E-l ^F^Mi?******* 1.11S 110~170 1—18 9.14 3509 16.0
E-2 1.046 142~190 6.85-7 9.24 3876 17.7
E-3 7 6*-#S>-2-.»**—♦i'A-a-XTA' 0.983 195—245 1.2-11 10.31 4606 23.0
E-4 0.914 208—265 1.1—15 10.42 4975 23.8
E-5 *'> I'Mi)-!-****-^t'**X f-A> 0.913 206—250 0.7—5 10.02 4878 32.3
A-l T*+**7 M-/ («**** 11) 0.933 168—220 1.2—15 10.24 4464 20.4 »4*V»BR
A-2 » ( » 10-11) 0.903 206—250 0.7—6 9.84 4785 ,21.9 94*vamK
H-l K(t**» («**) 0.906 142-110 8-15 8.76 3436 15.7
H-l • (**») 0.644 152—166 1.5-12 6.39 2433 11.1 SHBttR W 50
H-3 » (»•*/*-gcy^ltA) 0.853 133—197 1.2-15 7.93 3175 14.5 BUB** MB 250
H-4 » ( * B) 0.672 . 171—242 0.8—14 8.95 4018 18.4 ftHBM* MB 300
H-5 » ( . • C) 0.644 168-230 l.S—12 7.61 8389 15.0 MX2M DE Mr
H-6 ' (6t»#V'7'*A) 0.887 192—360 0.56—7.8 8.62 4132 15.0 BUB** MD 250
H-T » ( * B) 0.676 325—900 0.5-6 6.53 4367 20.0 *MB** MD 400
D-l r 2t*ft«77«»A. . 1.62 170—23$ 1.7-20 8.67 3731 17.0 *f*fc****/7-A- 500 *■£
D-2 4 E»{tt>7««* • 1.454 145-112 1.2—6.6 6.60 1545 15.2 # **Aa-/t-400
D-I 3 H*fti»7»*A- 1.175 126-166 1.2-15.1 8.28 3279 15.0 ' » JOA/a-A-lOO
S-l S' 9 a - 7* • 1.027 161—210 2—18 6.50 4000 U.I /•oa-.yra* dc-701 mta
F-l 1.76 136-118 8.7—37 8.18 3145 14.4 ***** IT* 7M*|»m* ******* logP-A-WT) -CJt.bbLfc*0«M*«ff (Pi nunHg. T-. «****).

•&
~’V ~ »s* f ji^^P^ggRBa 1/T X10»

fiSr©8tl£tt, «Si^^O»^*5i0:*O»^-Ct?iE3*tfc<8 
ayx#y#y}ft«>j*#jfi<ffflica(< ££*,-0 mV * - * - 
■eiMtifc*s +*®a?« l
°c m<, ««©## 3°c #i>o
7c. ^A^-gioisi^astoaKi^wufioft, +*
®©Bai^a^lI**-5Xft$&ffl©aK*Lfc. •

H 4 I « E A I

t fCKHoBKHlcfcS klfjLhHZ *>©»*&©* 5 ft 4, ©*C
*>%?.

© jKft©*fflc#fc5»i«©i*;ttcJ:?>BE/jigE
KWiUtttft 20 cc *{£&*,*£*, Ctv-Ci-a-tfcofc.
IWoifcfitt. fffPt?i«SL/c. fc»ffl©*liifc*8g5E*fro 

fcfflffi 25-C c&< tdx. 5CffifcLfc.
mSA&'Xt&'V-n, JKSUEtf*

<&ot*,$»**lintel'. iL*-A=-©»a*H-#T;fc 
V'i»JS*UKL<»*i»s®a.

W5ettaK*TW,fca*»ib Wfcfr 5 < ffi«£ 4.
*<->. aK©tt**5E)J©*tAKi*7tSJ: )7tiii»tK*Pj*i.7£ 
i'ofctf, ffifcLt 5<C (4T»ft-5eKi4*©4r*ot:«je-t 
4J; 5 CL/;. 50“C (fcoaa*, 5<C ©MBit* 10 A*5E-f 5 
©C 60

«5ELtt'?,ic:%©9W'fcB3icvi-. *fcW±©J;5CL 
X mct&lkt:* 1 is i tfB 4 c i: t ©fc.

® U^gWWoflKiiicJ:*®®
©cML-ot, ^v^Aa-rttjR^vis^aa-caHx 

C'ta£©B#*®®wicgw-:& c l i’.*/ct'©-c. »fflrt©a 
antt/j'Si'H-f«i:#jL5ct*‘-cta. geac^Aa-®K. 
JsV'X«, ±®i+II«-crC<fc©a«SSLMt<, Li>4,C©
W£©aKB£0ffiC[&SK-C*> otwuu *«»=.* (b ft
I'iltil'tJbibJo

*«-*L, ■ov.tj^A=-rt®©jjsa©it^c«'t5fia;*»f,jE

if. BSE r.(*K). mu A(dyne/cm*) frS& 
^©•oto-CV'S^ry^ilJiot. Wffitt S (cm*) jfc*?U *)

COmrOattmfMSHJ©®
«* C (g/aec) «,
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388 I * fh ^ » * 62 mm 3 ■!} (1959) ( 84 )

'-WSVot’Ist)* (2)

::t R it §[<*$». * itsSE 
E& C, C. iOifc CPIC. -Cfc*.

*-A = -rtE7jA’'«H>if5<.' A=20 
mmHg <0£f*9(K. t 40 20 mmHg it 2.7xl0*dyne/cm* K.^
9, iONFOagE^AiV'fcV' 443°K tut, C©«4©tf;*i© 
it K * 1.02 £©< kbit. Af It 222. Pgm?LBf®#Ht 1.13x 
10'* cm* tit'b, C ilt 1.4xl0'»g/sec fcl,'5 fit* 5 <5. *■

C*litS«t-« 88ccOJ«

L (cm), as D (cm) <0R«1fKl*ll>-C, %
t¥i>' v (cc/sec) ^sttaaarcatH-cv'i^tc. ^©BJioE
*** ^ (dyne/cm*) *»«■*»* fci-»fc£tf, E7j43Eit (3) 
5$©.t 5C»< £i)»SU*%*>. ,

^ 128» V r,s
L * 0* '•3;

v tt»«sotttt«»rj!,i*s 4©*£iEafcfi»i 
fc>fi>ibfcV'©-e, ^Taffi***.!:* 8xl0-*cm 8U
Ufcffi <|=130x10'*poise *tlfflL’C, V=88cc/sec, D=3cm

4xlO-*mmHg/cm t 7x5,
co®it^<HHK-f2.(9H?©a:V'tt/J'3V'%o-efc5.

Ld‘Lft:i5P>. *■a--rt«©S*(it#J 200cc tit»b', rt» 
©35S»« 3 t^SarffU < A:o-O.'5 c i Cft:5.

® Sit. fi>ft9ffiSL)kt'l:V'tt;ki'o a*t©ir«&«#© 
ixlo-* sa^MiT-cfc*^. u^ifE^w- 

oaPKH0Q^©asai5*,si 10& ©aa^c*,, *■*-
-©4sfcAoX(,'2>ajJ-©«S©B?it*«l 8mm T?fc 5 i> ?>, .
0.8ram ©aat&S. La»ba»ICC©Ci:aVa!JBi;fc5©it

<*S©r&9IBJBfc'.'l:Sfcit;5. 2 a©5ift*K«*fflV'-C 
192°C JitcK 224°C TJ«IS 8 mm ©»4*M^L/elicit, 3* . 
»EttaA»lb©-i**Ul. att-e 0.5mm UTUJbofc, C*Ut' 5

5) feints-*,-**,* (««£*, 1955 *) 189 JCU 
T. ‘

8) fc t A it S. Dushraan, Scientific Foundation of Vacuum 
Technique p. 84 UT (1949) ; A. Guthrie, R. A. Wa- 

- kerling, Vacuum Equipment and Techniques p.\27 U ' 
T (1949). .

t (°C) ,
• ")

200 240 200 100 160 140 120 100 60 60

z ©«a K*w-*awjs 9 aneaufe s £ t *s?.5fcL -a * *.
5*©*tt©fi«it, -e t EfiSicfc5t

5C. EE^W©^ait7&»**«+©T;fc5fi'>. 5°CR/j:0fct ■ 
l-ct,ita©*fl:ito.5f< cbi'-cibot, i©ss©a5£«a 
■e«rflHic.u/t<TJtv'.
■•SfiT?@fcLfc9, tta©*L<j9f< ft *<>©<>, ^OU^If

E^woas-*. *s^a«>-c45ttKUo-cais-i^
s.

7^(X'aj?-2-x.^^''+ S'**

V'<ofi»o*aan fcifcKLfcA’*, -
'3<O&&±K.ftbt'K-0‘,XK'ZZkifi, 05©t 5C**lbft 
fco

U-h©#»©ttJft, C©3K«E»i&«S«Btt+4SfflKft5 
C. ifilfcoS^tCo 

fc*»,

7) WB©ia©ttK. Gardner, Brewer, Ind. Eng. Chtm.
' 29, 179 (1937) : E. S. Perry, W. H. Weber, /. Am.

CA«m. Sm. 71,' 3726 (1949).
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