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SUBJECT Determination of Small Quant i t ies  of H,O 

The sub jec t  request--C. A. re fe rences  from 1907 t o  t h e  present  
on i n d i r e c t  methods f o r  q u a n t i t a t i v e  measurement of less than 1% 
water  a t  temperatures below 10O0F--was broadened a t r i f l e  t o  include 
anything found t h a t  might be h e l p f u l  i n  measuring moisture  i n  t h e  
s o l i d  m a t e r i a l ,  l i q u i d s  o r  gases of t he  p lane ts ,  and a l s o  t o  include 
an  adequate background study of methods. The chemically i n d i r e c t  
methods were picked up, e.g. , r eac t ions  t o  produce hydrogen, methane, 
ethane, ace ty lene ,  e t c . ,  which in  t u r n  could be measured. The Karl 
F ischer  method (not  requested because of i t s  already-known capab i l i -  
t i es )  was included, a s  w e l l  as var ious modif icat ions of t h i s  method. 
Physical  methods of measuring the quan t i ty  of H20 ( o r  of t h e  products 
of r e a c t i o n s )  are  a l s o  included. The very d i r e c t  methods of weighing 
o r  tak ing  volume measurements were only sampled. The book by Mi tche l l  
and Smith, A uametr , is no t  referenced, but  would be h e l p f u l  i n  gain- 
i ng  backgroun -%E? un ers tanding  of the  subjec t .  

Because you were i n  a g r e a t  hurry f o r  t he  re ferences ,  dup l i ca t e s  
were s e n t  t o  you a t  the  t i m e  t h e  o r i g i n a l  search w a s  made--about 
March 1st. However, s i n c e  w e  too w e r e  rushed, t he  f i n a l  p repara t ion  
of  t h i s  memo l i s t i n g  was put o f f  u n t i l  summer. I have picked up the 
r e fe rences  i n  t h e  C. A. i s s u e s  which have been published i n  t h e  
in te r im,  and so a f e w  of t hese  w i l l  be new t o  you. 
f o r  the  most p a r t ,  a t  t h e  ends of t h e  sec t ions .  Chemical Abs t rac ts  
have been checked from January 1907 (Volume 1, Issue  Number 1) through 
J u l y  20, 1964 (Volume 61, I s s u e  Number 2 ) .  A few Physics Abstracts 
r e fe rences  are  a l s o  included. 

The new ones are, 

The d i v i s i o n s  i n  t h e  search  a r e  t h e  following: Page 

. . . . . . . . . . . . . . . . .  . . . . .  General References 1 
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Kar l  F ischer  Method . . . . . . . . . . . . . . . .  22 
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t o  Form Acetone . . . . . . . . . . . . . . . . .  36 
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t o F o r m H C 1 . .  . . . . . . . . . . . . . . . . .  41 
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Gcncr,?l F.ef crciiccs 

Apparatus for determining the moisture content of materials. Stcphrn Stanworth 
and Jaincs Stanworth. nrit. 3W3j7. Jan. 2Gb 1933. . - .  

Device for estimating the water in solids, especwy 
1. G. FarIn.nind. A . G .  (Karl Ackcrmann and 

Ger. 5'90.8%. Jan. 11. 1934 
salts. 
Allwxt Ernst. inventor). 

Rapid chemical analysis of alum, chalk and calcium 
carbonate mixtures. 1'. Cllristol arid J. Vourcade. Ann.  
cliim. airol. cliiiu. oppl. 16, 241-9(1934); cf. C. A .  28, 
41W.--A I~roccclirrc is given for drtg. H20, CaCO,, 
free CaO. AIJWl),, Fe aluni and insol. inrpuritics and 
analytical rrsillts arc givm of syuthctic mists. to illustrate 
thq accuracy of the rc$s:- _... - _ _ _  W. T. . H. 
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Some methods for the rapid determination of s& 
I. Vclkhkhvrts and S. Kats. Amounts of moisture in salts. 

rcvicn. 
1- Ckm. I d .  (E. S. S. R.) 13, 1.1904(193G).-A nit. 

H. M. Lciistcr 

Rapid determination of moisture. E g k t  Freya. 

E.Srhvubd - 
Oil b Soup 15, 236-9(193S).--SCe C. A .  32, 2780.. 

,Zs-5/?* ,  2 1 3 .'? \I /i 
Determination of the water content. E. Eckrrt and 

P. \VulK. Bcilrrit 2. V n .  dcuf. Chrm. No. 39, 12 pp.; 
Angnc. Chm.  53. ~o3-s(io.ro).--all mrthds of H,O 
detn. 3re discussed with the exreption of Ha dctn. in 
gnscs. The ndvant3~cs and disadvantages of tbe variout 
riirthods arc prcscntrd. Karl Kammcrmryer 

I 
Apparatus for determination of moishue in gam: 

M. S. Alaslerlnikov. Huss. 33,490, h a c .  31, 1NO. Con- 
struction of details. 

- P h y & d  and chemical metbods for moisture determiaa- 
tion. I ) .  \\.. (irovrr. C/wui.dry & Idusfry  1946, 362- 
5.-A rc.view with 10 rcferciices. E. H. 

The determinntion of water. Antonio Doadrio. Farm. 
~ Y C W  (Madrid) 12, 4Si-W(1947).--A revkw with 33 
references. E. H. . 

Examination of used engine-lubricating oar. K. 
Ililfrcich. J. c. XIcNicol. and L. Rosetifeld. 1. I R S f .  
~'dfdcui t i  34, 14!%%08(1948) .-IO7 s3rrip1cs of used endoe 
oils were collcctcd for examn. in the labs. of the Motor 
l idustry Research Association. Sirty-oire were from 
gawlirie ciigines, 39 from Diescls, and 7 were niirts. from 
Diesel and gasoliiie ciigiiies. Thirty of the riigiiics had 
oil filtrrs; 26 bad air filters. The av. interval between 
crarikcisc drainiiigs was 3 9 3  tui. for the gasoline cnginer 

.aud G350 mi. for the Diesels. Thc sainples wcrc taken 
Iroin light and heavy trucks. riiech. horses, and b u s .  
For the light t r u c h  iiiuch of the drivitig was of the stop- 
aud-go type. The sludge-depositing properties of the oils 
teuded to change as thcy waited in storage for analysis. 
Xletlids \\'ere selected a i d  applied to the detn. of w a t a  
aiid wdiinent, pctr.-r.tlicr-iiiwl. substanccs, benzene- 
iiisol., osphsltcnrs, sludge by hot filtration. undissolved 
sludge, spot test on filter paprr for indicating the clunneps 
.of a11 oil, asb content, coiistituciils of the iiisol. matter, 
yuticle-sire distribution of solid inorg. particles, light- 
extinction coc.8.. water content, diluent content, rcsin 
coiltent by decolorizing clay, acidity, upon.  no., Viscosity 
and viscosity iiidrr, and ap. gr. The & t i  iire tabuIatedr** 
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\ Determination of dust in gas. A.  11. Arhgss t .  Ira 
S t p r l  Eric. 25. Xa. IO, R2-9(194S).--A discussion of 
metliods for t l c t ~ .  dtist in g:is. including wct scrubbing and 
filtmtion methods. Test metering and moisture dctns. an 
n l ~ o  drscril~ccl. H. Stoertz 

Method6 of estiniating nioisture. Al;m I i  ./lV;trd (Aytl. 
soiiic I,:iI)\ . ,  I ~ r ; i i i ~ c . ~ ~ v c r - S . i i i ~ l ~ ,  IAiiic;t\liire, Eilgl.). 
J. J I I . \ ~ .  )id 24, I(;  I!)(  1!l>l).--A ~ l i w u s ~ i o t ~  is yivcit of t l~r:  
significalice of iiioisture content, ol~jects of iiioisture detn., 
:ind s:mpliiig methods, iiiid P survey is prcsented.ol avail- 
able metliods for c\tg. moisture. W. W. Ryan 

Devices and methods for water determination in dif- 
ferent substances. R. Cuneo ( S A .  Buhla Fraes, Milan. 
Italy). Bull. Lcolc meuncrie bclge 13. 13-1-43(1951 ).-Crit. 
review on the recent methods used in dinerent countries, 
The thermobalancc is also mentioned. P. J. v. d. L. 

Recent developineats UI gas anatysir with special refer- 
ence to fuel gases. X I .  Y. X l ~ ' i i d 0 ~ 3 .  Hull. Aril. Cap1 
L'lilisalion K t smrrh  Assnc. 14. 4W-23( I95O).-A r e v k r  on * 
analysis of pcrseoiis niixts. cowring s:iitiplii,g, chrin. nicthals' 
of analysis. micro- and scii1iiiiicro methods. and phyw 
methods. 116 references. Sathan Berman- 

How tests are made for liquefied petroleum gases. Har- 
vcy Menard (Signal Oil 8; GIS Co..  Long Beach, Calif.). 
Huhnc-Propone iVms 14. So. 11. 91-2, 94. 96(19=).- 
Tests for vapor prcssiirc. ,p. gr.. weathering, and r a t e r  con- 
tent of liquefied pctrolrum g;iws, as standardized by the 
Calif. Saturvl Gas As=.. aredcwribed. and the significance 
of each is discussed. . P. J .  Wilson. Jr. -. ._ . .. 

Methods of determining water. Dieter Klamnnn. 
bslrrr. Chctn.-Z1g. SI. No. 11/12. 1&75(1953).-A *t. 
review. After P discussion of m c t h d s  such as drying, 
abnrptioii. distn., ertii., and incasureiiieiits of phys. proper- 
tics. 19 procedures are d i s c u s d  which are b z 4  on chem. 
reactions. 70 references. C. H. Glou 

' - *- 

Metbods'of determination of moisture. D. 1. R p h -  
Usprkhi Khinc. 24. 240-8 chikov and V. IC. Bcly;icva. 

(1955).-Revicw \I itli 78 rcfcrciicrs. G. Af. Kmlapoff 
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Methods of water determination. Zygmunt h d a  (Inst. 
& n e +  Chemistry, N’arsaw). Chem. Anal. 1, 25 -14  
(1956).-A coniprrlirnsive rericw on water dctn. methods 
(physical, phgsimclieiiiical, chcminl. and Fisclicr) is given. 
4B references. 2. Kurtyka 

- , / - .  / 3 5  7 / /. i i ,,’ -L?_ 

Analysis for industry. J. I I .  Tlioii ip~~i.  J m f .  C1r;nti.d 
34. 451-3(l!t.W).- -The iiiany cxistiiig i i i r thds for the ~ 

dctn. o f  watcr arc tliwuswd. J.  C .  Tollinaii 

Analytical methods for liquid oxygen. C. P. Sniith 
(Ui I i im C;rrl)ide Corp., Tcin;iw:intlu. N.Y.). f’ror. Cryp 
zrnrc Ens. Con/., 4 h ,  Cuotbridgr. Mass.  1958, 43642.- 
XIc~ l i tds  for nsuy, :iiid for tfrtii. o f  C,lfz. C it~t;d and vub- 

I tile, tract cuiiiptls.. 114, and solids arc reviercd. 
J. \V. Givens 

Detection of suspended water in rater-immiscible liquids. 
Joliii K. Joyce, Kei th  I t .  \Villi.iiii*, :ind 1)uii:ild .irison ( to 
“Slirll” Kezc.~rcli I-td.). Brit. 806,928. JGn. 7. lYj9. 

.-I. IV. w. 
Ansul Clicmicd 

Co. Brit. 810,947, X i r .  2.5, 1959. Scc U.S. 2..336.974 
A. 11’. w. 

Sc-c US. 2.S44.02.j (C .A .  53. W52a) .  

(C.A. 53. 9CMb). 

Indicator for water content of liquids. 

Apparatus for determining the moisture content of fluid 
media. General Electric Co. Brit. 831,618. Mar. 30, 
1960. Thc app. is esp. risrful for dctg. tlic moisture con- 
tent of liquid insulating media for transformcrs and otlicr 
elec. app. The media arc miucrd oils. chforinatcd aromatic 
hydrocarbons. etc. Lester Steinbrechcr 

Control of ore-agglomerating plants. Kliickiicr-Iiiitteu- 
wcrk liasyc .lkt .-Ges. (1))- Bcriih:ird \Vcilandt aiid Sikolaus 
Petruwh). Ger. 1,065,439, Scpt. 17, 1959 (CI. I&). I n  
the aggloiiieratiuii of Fc oxide or carhriatc orcs low in S. 
thc moisture in tlic orc :inti tlic amt. of liwtiiig gas arc 
rcgulatcd by :in app. nic3wriiig thc 1 1 2 0 .  CO. and Cot  con- 
tent of thc ciliaust gas. Any SO: in thc enliaust gas i s  ~ r -  
movcd by a PI, i)xitlc Glicr bcfure tlic csliaust gas ciitus the 
app. for iiirasuring tlic I&O, CO, and C& content. 

U. Bcnedict 

. Automatic continuoor measurement of moiature. J. ‘ Kertzman (Manufacturers Eng. & Equipment Corp., Hat- 
born, Pa .;,,n. N.Y. A d .  Sci. 91. 901-8(~961).-A 
review 01 the various metbods suitable for monitoring of 
n-oisturc content is given. Braham Norwick - _... 

A portable electronic moisture detector for reinforced phrd~S. 
G.  A. Gagne and J .  0. 0utw;att-r (I:iiiv. of Vermont, Burlins- 
ton). (1.S. D r p t .  Corn.. OJlirr Trrh.  Sin*., A D  264,205, 11 
p p . ( 1 ~ 1 ) .  Froin 1’.S. Gmt. Hrr. K r p .  37(3), 1WiW). TCVD 
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‘ Determination of the moisture content of bulk goods, and 
a device for carrying out this process. Gann Apparatc- und 
hIaschinenbauges m.b.H. (by Ench Rumplasch). Ger. 
1.135,215 (Cl. 4211, Aug. 23, 1962. APPL July 25, 1957; 

CA -_ 8PP- . . - 

. Influence of chemical transformation d&ig drying of (boa 4 

mixtures with respect to storability. I. Introduction. 
lnalytical methods, and description of the problem. J. 
Schormucller. W. Andraess, H. J. Lange. and I;. H. 
Mueller (Tech. Univ.. Ekrlin, Ca.). 2. Lrbcnsin.-Un&r- 
such. - F o r d .  117, 3;4-89(1962). 
studies of various changes in d r i d  products (amino acid- 

’ sugar mixts.. dried skim milk, dried soups) are presented for 
moisture, total acids, L( + )-glutamic acid, L( + )-Iys+. 
m g i n i n e ,  total and acid sol. amine acids. reducing 
sugars, sugars after invcrsion, glumsc, reductone. &hydroxy- 
methylfurfural (detection of beginning of the Maillard re- 
action), visual browning. aid Iycqcne color. 

Anal. methods used in- 

M. M. Pukur 

A comparison of basic methods for moisture determination id 
seedr. J ~ I C  H. Ilart ;end C:ilvin (;iiIninliir (I’.S. Ihyt. id A n . ,  
Ileltsville. Md.). Pmr. In f r rn .  Srrd Trs/ing ;!,ssn-. 27. ! W i .  19 
(1W2). 1 lie vactriiin-PIOb rncthid \vas uwcl fiir clrtg. the mois- 
ture content o f  wtds.  I n  tlii3 Inrthid the wrd siniii1i.s. usually 
gr:Jund. are hcatrd :it HIo in a v;IcunnI nuint:iincd :it ;I prcssiire 
of SZS nnn. Tlic miistiire is al,sorlnul iin lD:Ob, whirh is kcpt 
outside the oven. H c w l t s  # i f  nwisture d r t n s .  I D I I  i 4  scn~plrr 01 
seeds by the v;icuuin-l’rOl. tcilucnc tlktn., :iir-ovc-n. Karl Fiwhcr, 
and ncw near-infrarrd ~~~crtr~~]~I~iit~i~iictr~ nli*th*nls wcrc win- 
pared. Results o f  the 4 mrthods g:ivc V I I I I C ~  grc:itrr or I c w  than 
the values cibtitined by thc standard or K : d  Fiwhcr twthrul. A 
pressure of >7.5 mm. may not be use11 in the v:iruuiii-I‘& 
method. Sotiaq. vcilatile matter is distd. from % m e  4 s  
during vacuum drying. No single air-wen n ie thd  is satis- 
factory for all wrds. Distn. nietliids give variable results. - 

I .  W. Hamilton 

Physico-chemical methods for moisture measurement. 
11. 111. 
Lab. Prort. 12(5). 4333 6 ;  ( 7 ) ,  (icil ti; (S). 741 K(l?H:l). 

1. 
A. I ’ . ~ n t l r  (Sliri I<.IIII Iiizt. lnd. Hcs.. I k l l l i .  1ncli:I). 

7.1 
rcfcrriiccs. ss-r-r 
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mrthod drvdoped at the Frribcrg Mining Acadrmy b a d  
incasiircnwit of the clrc. cond. of the clay prtxlurt, are d e x r i w .  
A final Iiiethod is given in whirl1 tlic sarllple is hcctrd in an aut- 
chve and the vapor pressure nmsured. Froin HMf.  &-. 
A ~ J I I .  34(4), Abstr. No. 582(1f#61). TCCH 

Recent developments in adsorpboo drping. S. A. Gregory. I d .  Chemist 36. 47Q-M(1960).--Selection of 
adsorbents, their cyclic stability, mcthods of reactivation, 
and the design of equipment are d h d .  ( velopments in the dctn. of moisture in gart and liquids also 
are discussed. J. C. Tallman 

Synthetic cryolite analysis. I:. J .  l ~rcre .  im. cng. 
C 7 w t u . .  ; l a d .  / G I .  6. 124- .;(l!M); VI.  6'. .4. 27, 928.- 
Syutlictic crycilitr dillcrs frorii tlic iiativc prcduct in uat 
contg. the varioiic constituents iii defiiiiie proportions. 
111 thr bop. of cvciitually cstalh.:hirig a satisfactory 
procedure for thc cotiiptcte analysis, expts. wcre per- 
hi l led tu dct. tlic solg. of iintural cryolite in aq. NaF  
solns. I t  was foiind that no cryolitr di>solvc*s if the soh. 
eoiitains 0.1 K. !Val: i l l  100 rc. If. tlicrcforc, a synthctic 
cryolitc contains S a F  in cxccss of that rcquucd to form 
Sa,AII.;, thc excess SaF will dissolve ill the dil. NaF 
s d n .  mid can be dctd. Iiy thc. niethod alrrady described. 
The procedure fail.: if sol. .\I cnlt is prcscnt. Expts. an' 
also tlrxribed in which Ahciwi i  iiirtlrods for dctg. h'a and 
HtO wcrc trstrd. W. T. H. 
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M'ethods used in an industrial laboratory for the estimr- 
tion of water. A. S. Joliiiwn. Clrrinisfry & Indrctry 
1949. 511-14. -The I3r.ibndc.r rnoi\tiirr trstrr, the Karl 
Fiwhcr prwedurc (C.A.  29, 6.532')). thr c f k t  on the f.p. 
of PhOH, atid the Dean-Stark inciliod (C..4. 14, 2145) 
have all given s.itisfrclion in the 1 . h .  of Bakclitc Ltd. 

. E. R. Rushton- 

8 3 0 7  2 1  19+'7 

The determinrtion of water. Antonio Doaiirio. Farm. n u m  (hladrid) 12, 4S7-90(1917).-A review with 33 
references. E. H. 

Influence of the  moisture content of air on determination 
of water. L. Pap. Z .  ;rs. GL.ireidc-.~f~Mcn-B~kff~w. 21, 
149-!X3(1934).-Sce C. A .  29, 2884'. E. J. C. 

Apparatus for determination of moisture content of solids and the sorption of gases 
and vapors by solids a t  elevated temperatures. \V.wi) IS. KI.ESTZEI.. J .  . I n r .  Chrni. 
SOC. 51, 3.33)-I (l!E!~).--Tlie 31);) w a s  cl~4giiccl for tlic dctti. o f  Sf+) vapor absorhcl 
by granular solids from stcnm-air milts. nt tcmps. from IIW)' to 4.-A)'. 3. H. hl. 

Moisture in technical gases. 11. Applicath of moisture calculations. FRIED 
RICII Ia tTH.  ;lrch. Ezsr?rhulfm-3.. 4, 1<%-92( 19JO); cf. c. A.  24, 2SI4.--Aftcr a dis- 
cussion of thc practical applirntion of moirtlire calms.. various mrtliods for mcasur- 
ing thc rnoi\ttirc content of gswz are descrilwd. among thrm the wct and dry bulb 
method, the pressiirc-tcmp. oietliod, direct w igh t  method and Iianr hygromctcr. 

11. STOEUTZ 

. Procedure for determining water content .m wheat plmtr. 
P. D. Uglov. f r .  Po I ' r ik l i idn.  f i d i 1 1 1 . .  Crmrf. i Srlrkls:: W 2 ) .  

A study was made of cliarign ii: thr water curitcnt 
(in respect to developirlrtit phaac :tnd I d  Irvcl) iii the sterns and 
leaves of various varietir3 o f  soft and hard spring wheal under 
conditions of suflicicnt soil moisture. and during P dry pcr id .  
in field expts. (28 specinlens) arid hotllclusr cxpts. (4 spTtnicns) 
in the Tselirinyi Erai. The stems mnta ind  nitm Ija than 
leaves during the shooting and earing ~ I I ~ S C S .  This was a h  
the case under arid conditions in spite 01 the overall drcreaw in 
ttie water content of tissue. Wit\) suficirnt soil moisture t W  
content decreased from the lower leaf kvtls to the higller. As 
soil moisture decreased, max. H20 contrnt moved toward the 
higher leaf Icvcls. For the most accurate reflection of the Ha0 
rmt rn t  d t iww of qwiiig w11r:it I d  s3nmldes must bc takrn 
h i i :  w w m l  Icvc43 4 8 1  c;ich lh i i t .  Frmi Xqf. Zh. ,  Hid .  1963. 
A M r .  So. 2ZXX . .  MVHD 

. fU-4( 1963). 



Flask buret for micrwbcrnicil titrations. W. Ihn and H. 
Stciningcr (Inst. Xikrohiol. Expt. Tbran., Jcna, Cer.). C b .  
7cc.h. (Berlin) JS(11). 691-2(1963). The buret (vol. 5 ml. or 
less) ran rnech. record rho-ges of up to 0.02% of the vol. of liquid 
in the flask. I t  is esp. suitabk for the cstn. of non-aq. liquids, 
e.g,. a l a .  and pyridines. Dorothy M. coodc 

A technique for the determinntion of the wergnt and anter 
'content of minute tissue specimens. E. S e l u n  Bowser. 
Walter J. Henderson. and Grrald A. Williams (V. A. West Side 
Hosp., Chicago). dlirrochrm. 1. 7, 442-i( 1963). A technique 
is described whereby the wt. and HtO content of minute samples 
of tissues can be detd. accurately and conveniently with iiiexpcn- 
sive equipment. A comparison of the tissue H a  content detn. 
with this technique with a conventional technique that uses 
much larger uniples of muscle tissue and with previously reported 
values f o r  muscle, liver, and kidney tissues iiidicatcd very good 
agreement. With this tpthnique it was  possible to d e .  the wt. 

-and H*O content of the rat parathyroid gland. V. X. Gupta 

" -- .-  
hrestigntire methods for powdered milk. Hcinz H~~fler. 

Mikhwissmsrh.  Bcr. 12(3/4 ), %-9l( lwwi2). Stantlard mrthcds 
are described for dctg. the HtO. fat. arid acid miitriits. soly., and 
punty of powd. milk. Martin larotnq 

The determination of carbon in taw men1 urd cement. A. 
Sassenscheidt. Z m r n f - K n f k G i p r  13(49). 2 3 4  1960). A novel 
and rapid method is given for the dctn. of C. Ha. and CO, in ce- 
ment. its raw materials, and building materials. Where fnrnicrly3 
scp. operations wcre required for the detn.. this new method 
needs only one single anal. operation. From CZ 1%1(8), 2753. 

MRCR 
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bkiscellamous Reactions to Determine Rater 

Determination of water in hydrocarbon gases. Harry 
Lcvin, Karl  [ k i g ,  2nd F. M. Kiherts. Ind.  Eng. Chcm.. 
A n d .  Ed. 17, 212-15( 19G).-DctaiIed directions are 
givcii for dctg. 1 I : O  in ntmnnllv gaseous hydrocarbons. 
In contact with cold, dehydrated hleaCO, the HIO is 
al)wrbrd and when thc hydrated Me:CO comes in contact 
with a soln. of AcCI in toluene. HCI is liberated. Then the 
exccss AcCl is decompd. by treatment with EtOH and the 
soh. of IICl is titrated with 0.1 A' NaOH to a phenol- 
phthalein end poilit. To remove all HIO from the MeKO, 
allow the  latter to stand over CaCll for xverd days. 
Filter into a dry bottle, shake with an e w e s  of AcCl in 
pyridine, esterify the unconsumed AcCI by shaking with 
AmOlI and then distil fractionally. A suitable app. is 
shown and described and typical results arc givcn for corn. 
butane. propane, butadiene. isobutane, and isopentane 
mixts. and plant gas. In the 15 analyses cited, 8-32 mg. 
of II:O was found present and satisfactory values were 
obtained with gases contg. 0.001-0.009~0 HIO by wt. 

W. T. Hllf 

Polarimetric method for the determination of wit- in' 
acetic acid. G m i t  Tocnnics and Margaret Elliott. J. 
Am. Chtm. &C. 59, W2-G(193)37).-lbe Ij:o p r w n t  in 8 
sample of AcOH can be drtd. by allowing it to r u c t  with 
rn k o o m  quantity of Act0 and then dctg. the exmss of 
anhydride by the decrease in optical rotation caused by 
its reaction with d-caniphoric acid; this reacts with A@ 
to form dqamphoric anhydride. Both reactions are 
catalyzed strongiy by low concns. of strong acids. By this method from 0.1 to O.G% watrr in AcOH can Iw: dctd. 
witbin O.aOS$&. - W. T. H. 

Determination of water in the presence of alcohols, aldehydes and acetals. JOHN 
Ross. J.  Snc. Ciimi. I d .  51, l ~ l - ~ . r ( l ~ 3 ~ ) . - \ ~ r i ~ h  out 7.00 g. of benzoic anhydride 
into a clran. dry Cariiis tube, 3.5 cm. long and about 2 min. in &am. Add 0.500 g. d 
?he or&. liquid. seal thc tube and lieat 12 hrs. at 1 10-20°. Dissolve the ronteiits Of the 
opried tube in 10-20 cc. of rthrr, tr:tnsfcr to an Erlc-ni~~eycr flask, cool with im+watm 
and titrate the Ixnioic acid formed with .V ?\'a013 with phinollhthalcin as indicator. 
sl~aking vigorously duricg the titration. Now c o n ~ i ~ ~ c t  tlir flask with a reflux condenser 
and. with no watrr running in the conclcnwr nlantle. distil of! the c.thcT. Then niake 
up the vol. to almrt 90 cc. with distd. \\.;iter aiid reflux vigoroasly for 4-6 hn .  with 
rficient condcns3tion. This accomplishes tlic hydrolysis of the excfss anhycfridc. 
Cool. wadi down thr sidrs of the condmwr Hith dht-r  and again titrate with XaOH. 
Hcmovr 111,. cthcr by Iirnting on thr water bath and on cooling in ice watrr the nicthylene 
diixnzoatc I <  foniicd if any IiCHC, is prrwnr. Filtrr, wnch with water. then with 
cold. 507, nlc.. dry at  1tOo and weigh. Finally titratza WJ). sa111~)1c of thcorigitial liquid 

to dct. its arid value, ant1 rim a Iilank rspt. with the hn to ie  acid alone. If nohighly 
volatile co id tuc i i t  is ~ircuii t .  tlic proccilurc can be si~nplilivd sonicwhat and the 
original hcatillg in  t h  C;iriiis ttllJC avoidrd. .I.he cab. is imud on the following as- 
suinptions: I % r L 0  rc ic t i  w i t h  l i . . t)  to forin 215zOII. \\'it11 alc. tile reaction BzrO + 
HOII = 1 1 ~ 0 1 1  + 11rO1< t : ~ L t -  ~ilncc aftcr tlic 1 i ~ O I r  forinccl is titratcd. the excess 
!z:O is l iy1Irdyz~11 I J ~  \wiling itli watcr a n d  inore I3zO11 formed. HCHO reacts 
with nz:O to  furrii i ! ~ c t h y I t ~ ~ ~ e  t l i l i i ~ ~ ~ w t r  with GO(& yield. 0 t h ~  aldrliydcs do  not 
rrdct under tllc ~i r~~ ; t i I i ng  ctiu(1ititms. Of awtals. n~rtliylal dues not react with BZtO 
or 13~011  iluring the e i j ~ t .  l i u t  ;tcctnl t1n.s. If acetal is prewnt, thcrcforc. the results 
for alc. ai l1  t& high arid for I I , O  IIJW. Aldcliydvs clissolvd i l l  ales. fonn hemiacetal 
and thc wln. lwhave\ in this analysis as a Iriiht. of alc. and altlcliyde. Aliphatic acids 
and esters arc likdy to cauw 41igIit error. W. T.H. - 
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PhotoelectnC determination of the moisture conteoi of 
gases, especially sulfur trioxide. S r i C t C  anon. des manu- 
f?cturrs drs glaces et prirluits cliimiqucs de S3ir:tGobain. 
Chaully L Circy (Clmde XI. Cherricr. inventor). Gn. 
951,3i5, Oct. 25. 19.33 (CI. 4%. 1901). The m i h w  con- 
tent of cnlclrcd or cok1rlrss gases, particularly %, k detd. 
by passing the gas throripli olcurn Of minst. titer and by 
phtrtcw1ccuic:~lly rncawring the light difTusion d the clmds 
rcsoltiiig thrrrfrom. The 935 is pmed through a packed 
column from the hottom toward the top. O h m  is dropped 
in from &ove and m:ikcs a cli~ud with the wet gas, which 
passes tlircnrgh an  ;inalpis tube. Liselutt JohannseE 

Apparatus for the microanalysis ot gases. T. Carlton 
Sutron. 1. Sci. Itr.xfrunmzfs 15, lX3-5( IWS).-A capil- 
lary tube 0.5 mm. in dialti. and 2 I t .  long with a widened 
(4 n m .  diam.) Hg siil)incrgcd cnd as rraction charn1,er is 
described. -1 sinall storage glass vcsscl as well as acres- 
sorics lor holding solid reagents, hcating and sparking 10 
permit all tlic ordinary inacro-manipulitions are included. 
Tlieapp.is"constant prcssurc,"uscsO.l to0.3cc. (S.T. P.)  
and has a consistency of I in 400. H. A. F. 

Simple estimations of water. 1. A new method for de- 
termining water in ethyl rlcobol. Tomofumi Kimun. 
Ann.  K r p s .  TatrJa Rrsrarrh Lab. 11, 01-8(1R.W).-A 
sriixt. of IQrnl. r x h  of ak. arid CCL is t i t r a t d  at 25' with 
water from a microburet until turbidity rc&ltr. Lct X be 
the ml. required, then the % HtO (by vol.) = I(2.03 - X)-  
l.OOl/lO. or 112.03 - o.a?(25 - :*\ - Xl10ol/10. when 
the tcmp.is< 25'; or r12.03 + O.&i l .  -251 - ' X J l ~ l / l O  
when the temp. is > 25'. II. A new method for estimatim 
of water tn pyridine. Ibid. 6,S-73.--SimiIarly, the Si& in 
GHIN = l(1.051 - X)lOOl/lO when estd. zit 25': qua-  
tions for ternus. > or < 25' are niven. - K. f(itFta 

Determination of traces of water vapor in gases. Frank 

 radiolysis of water vapor. J. H. Baxcndak and G:P. 
Gilbert (Univ. Manchester, Engl.). Dirtursrons Faraday s6c. 
No. 36, 186-92( 1964); cf. CA 57.4~Wb. Expts. at 116°showcd 
that the values of G(H:) increaw to a const. value of 8.0 f 0.7 
when McOH, EtOH. cyclohrxanr. and ether are added to the H a  
vapor. This mnst. v;ilur give4 thr valnr nf GH (where GH = H 
atom yield) froni HtO w p i r  iii thew condition<. The addn. of 0 
to the systetii McOH + 1 1 1 0  vaptir tlecrc.ised ( 2 H ~ ) a r i d  inercmcd 
C(CH10). The Lttrr  h:ts a v;ilur of 11.Sat high 0 cnncnLa!tA is 
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A spectrophotometric method for the determina?ibn of 
water. 
miso Univ., Valpnraiso. Indiana). Proc. Indiana Acad. 
Sca. 63. 124-6(19.i3); cf. C.A. 43, 89iOL.-The change in 
color of CeEtOH from blue to pink by adding HrO pro- 
vides a means of detg. the adsorbed HsO if the Co concn. is 
maintained at 300 p.p.m.. the temp. is const. to  0.lo, and 
the sample is insol. in ribs. EtOH. A 1-5 g.  samole of the 
substance contg. adsorbcd HzO is weighed into50 ml. abs. Et- 
OH, thernixt. shaken vigorously for 5-10min.. the suspendcd 
mat& allowcd to settle, an aliquot portion of the clear 
supernatant liquid pipetted into a X-ml. volumetric flask. 
stock Co-EtOH soh. added to provide 300 p.p.rn.. the 
flask filled with abs. EtOH. the temp. adjusted to  3.io, and 
tmnsmittancy of the soh. measured at  671 mp against abs. 
EtOH and the amt. of HIO present detd. by refemng to'a - 
standard HD-EtOH curve. When these conditions are ' 

obsaved. this spectrophotometric method can be substi- 
tuted for the Karl Fischer method. 

Byron L. Ferguson and Nancy hf. Corilter (Valpa- 4 

R. E. D u n b r  

Pressure titration. ilerbert E. \\'icx (to Standard Oil 
Devclopnicnt Co.). U.S. 2,583,454, .Jan. 22. 1952. 
Contaminants in sinall quailtities in Iiqiid illdustrial samples. 
are clctd. by iceding a iticisured quantity of colored reagent 
into the titration zone, atliitittiitg a measured quantity of 
thc nonnally gnroiis nintcri;tl into the titration zone under 
super atni. pressure i o  maintain the inaterial as a liquid 
and to dcmlorize the rc*agetit. The method can be used to 
clet. iIA3 in solid suh*t;iiies, nnd also for substances such as 
iIC1. .%. cxrbxylic acid, ui ia td .  hydrocarhiis. such as 
isobutylene and isoprene, ales., ethers, esters. nnd aikyl 
halides. Harry A. Coldstein 

Colorimetric method for determining &e water vapor 
content in fuel gases, utilizing the Evelyn colorimeter. 
R. J. Pfistrr and D. J. Ecrlcy. ASTJi Bull. 127. 
17-22(1944) .-The Evelyn coloriincter (manufd. by the 
Rubicon Co., Philadelphia, Pa.) when used with the 
l'vdyn color filter No. fiiio which transmits light from 
635 to 720 nip has hwi fotincl satisfactory for the detn. 
of watrr vapor in fuel gaws. A nietercd vol. of gas mntg. 
water vapor is  passed through a t u k  chillcd to -70' with 
dry ice and acetone until ahtit J/, g. water is srpd. Con- 
densed volatile hydrocarbons are allowed to weather 06. 
To the water is added about 25 ml. indicator soh. contg. 
1 0  g. CoBrt per 1. and the container agitatrd until soh. of 
the water is coinplete. Percentage traii.;ritissioii of ligbt 
through the solit. with the h'o. Ti6Xliiltrr iscietd Thegals. 
of water per m. cu. ft. of gas can thcn be read from cpli- 
brated curves provided 10 cu. ft. of gas was metered 
through the moisture condenscr. The detn. of moisture 
content can be reproduced withiti 3:;. H. E. Messmore 

Water determination in hydrocarbon streams. John A. Fawe 
and Dan E. Smith ( to Phillips Petrolrum Co.). U.S. 3,118.73s 
(CI. 23-250). Jan. 21, l!CC,J, Appl. June 8, 1959; 4 pp. M i n a  
amts. o f  HrO. as low as  2 p.p.rn.. are dctd. in a h y d r o c u M  
strram (c.g. I-butrne) by passing the gaseous stream over  HI. 
CaC,. or RNCO to convert the to a ntixt. of H. CYHY! and 
CC?. which is then analyzed by gas cliromatopaphy wlth 2 
columns in wries ol Linde 5A niol. sieve (5 A.  p r o  to.absorb 

normal hydrtrarhms) and a thernisl-rcd.  dctectcr. 
Kenneth f)rdke 
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- Determination of small amounts of water in certain polu ot- 
ganic solvents. A .  I .  Clierkmv and L. \’. Cherkwva. Me- 
Ierialy X X  I1 ~l>iadfsot I’toroiJ h’aurhn. Konj.  Saralovst. Cor. 
Prd.  Inst . ,  Fob. Esttstvozh.. Fiz.,  Alakm., Saralao. Sb. 1W1; 
IW-6. A photometric nirthod is I)roposed for detg. small amtr. 
of HyO in polar org. solvents which are highly protophili (kc- 
tones, alcs., etc.). The incthcd is based on a conjugated acid- 
base reaction o f  hexanitrc,Ii).drlzc,benzenc (I) with the solvent; 
II,O has an ioii-forining effrct on the reagent and an H bond is 
formed between the HYO inolecules and the hydraso group atoms 
of the reagent. causing a red color. Whrn the reaction mixt. 

-is considrrably dild. with If&, the reaction slowly proceeds fur- 
ther and a H bond forms with the second N atom in the hydram 
g r ~ ~ p ;  this is accompanied by a blue color. With a b .  y l y  
the red o ) l o r  appears. An H& conm. of 0.2-5.0 vol. .% UI 8 
solvent can be detd. by this method. To dct. a calibraticm 
curve, 3 1111. oi a solvcnt contg. 0.5-3.0 vol. yo Ha was added 
to 6 samp!es, followed by 3 nil. reagent (0.23 g. I in 100 ml. mg. 
liquid), and the samples were then subjected to  photometry 8t 
533 mp in a l-cm. cuvette. The HyO content in the test s o l v ~ t  
was detd. under the sanie conditions. The error is 0.05?& and 
the detn. takes 3-5 min. From Ref. Zh,.  Khim. 1962. Abrtr. 

MVRK - So. 20D148. .- 

Determination of water in severd organic liquids with 
cobalt(II) bromide. Zyniunt t a d 4  (Inst. Allgemeine 
Chcin.. N’nrsnv). Acta Chim. Acad. Sci. Hung. 28.217-21 
(1961Xin German).-Org. liquids in which CoBq.2HIO b 
insol. may bc aiialyzecl for 3-6 mg. H,O with an error <IO%. 
A szniplo is dried at 120’. and 10-15 ml. of satd. CoBr, in 
dry CHCb is added. Aftcr 20-30 inin.. the soh. is filtered. 
the pptd. CoBrt.2ll.O ib dissolved in H20.  and dild. to 100 
nil. A portion of this solti. is dild. to 70 ml., and 1 ml. of 
2N HC1 and theii a known anit. of 0.Ul.V Comylexune 111 
a t  pH 10 arc added. The excess Complexone 111 is bck- 
titrated with 0.01.11 ZnClt in the p ~ c s e n c ~  of Eriocbroim 
Black T. The mcil~nd was tested with CiICll. Me#20. 
dicylaldehyde, propionslcleliyde, and Lmzaldchyde. In 
hIeOH thcre is no ppt. and m cinnamaldehydc the ppt. is 
too fine to fi!ter. 3%. E. Grenobk 

A new method for determining moisture in organic mi- 
vents. K. I:. Jnhr atrd J. Fuchs (Frcic Uiiiv.. Berlin). Z. 
~Vafurforsclr. 14b, 1i1-2( 193j.-Sii1:111 arnts. of watcr can 
bc dctd. by treatttient with a soln. riinde by dissolviiig the 
tcrf-butyl ester of ortliovanadic acid, (GHalJVO,. in k u t i n e  
and adding au equal vol. of CHCIJ sntd. with SHs. Thcrc- 
sulting ppt. of (NH4),\’,0cl is Gltcred. washed meith dry 
ether, dissolved in dit. H:SO,, and titratcd with FeCIt. 
The method is app1ic:rLde to 1~ydroc;lrtmis. alkyl halides. 
ketones, and esters and to such alcs. as do not dissolve the 
plyvanadate. It is not suitablc for XlcOH or glycerol. 

Otto H. Johnson 
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Coulometric method for the determination of traces ofnatcr in 

liquid ammonia. W. C. Klingelhoefer (Allied Chem. Corp.. 
Hopewell, Va.). A d .  C h n .  34, 1751-3(1!3G2). The electro- . 
generation of K io liquid NH: is used to  det. S 100 p.p.m. HtO. 
A special cell holds 8.5 ml. sample in the cathode chamber. Thc 
sample of liquid NHa is passed into the chamber through a KCI 
tube, which serves as a sources of K+. The end point is detd. by 
an increase io the electrical rond. of the sola. and this auto-. 
matically terminates the generating current. Good results also 
are obtained by using the blue color of the excess IC+ OJ the end 
point. Photoelec. end points were poor owing to suspended 
KOH. The results must be cor. for the displacement of sampk 
by liberated H. A Pt cathode and an isolated C anode are used. 

/ 
’ 

John W. Milk  
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Indirect determination of water in some liquid product8 
with cobaltous bromide. 2. Lada (Inst. Chem. Ogolnej, 
\ \ ‘uuw) .  Chetn. A n d .  (li ‘arsawj 6, 5594(196l).--Thc 
procedure of Cardner and Keyte (nmly’~183, 150(1958)) for 

. cstn. of HzO with an crror of 5 10% in liquid nrg. products 
was moclilied. To a sanple contg. a b u t  1 4  mg. water 
in a tube  dried at 120’ and kept in desiccator, add 10-15 
nil. satd. CoBrt in anhyd. CHCL, stopper the tube. d 
l a v e  for 20-30 min. Vncuum filter through a GI baked 
glass filter. wash with a few ml. of anhyd. CHCb. dissolve 
the ppt. in 11~0. dil. to 100 ml.. dil. an aliquot to about 70 
nil. with HxO. add 1 ml. 2N HCl. 0.01M Complerone 111. 
adjust pH to approx. 10, and titrate with 0.01M ZnQI m 
tlie presence of Eriochrome Black T. The method was 
tested on standard solns.. such as cIIC&, MeKO. &yL 
aldrliyde, propionaldehyde, and benzaldehyde. 2. Kurtvka 

Determination of water content io recirculkd butyl ace-. 
bte (Fenorolvan). Zygmund M a  (Gen. Chem. Inst., 
Warsaw). Rm. ChittJ. (Bucharest) 10, 348-9(193J). 
Expts. were perfonned to enable development of a method 
for detn. of HtO (CA 51, 7219) in recirculated estm. As 
reagents. the Fischer reagent in 1 solo. (Mitchell and Smith. 
Aquamd 1948 (CA 43, W2g)) and in 2 solns. (Seaman, 
et d., CT43,49i&), as well as 2 modifications of the van 
der Meulen reagents (Brit. 728,947. CA 49. 13023; Dutch 
80,667, CA SI, 17617) were studied, titrating electrometri- 
a l l y  with the dead-stop end point method. Similar results 
wcrc obtained for all 4 -gents employed with pure and rc- 
circulated Bu0.4~.  but the Fischer reagents, modified and 
unmodibed. yield smaller diaerences than the van der 
Meulen reagents. The Seaman-modified F i rhe r  reagent 
was most suitable and permitted detn. of 0.S3.670 H*O ia 
samples of pure and recirculated BuOAc with an muracy of 
approx. 2% (where no moisture was absorbed in the soh. 
-bile placing in the open titration flask). The metliod is 
rapid, taking a max. of 30 ah. hi. Lapidot - 

Determination and removal of small amounts of water in 
acetone. I;. Jordan and W. R. Firher  (Krupp W1,DI.I- 
Fabnk, Essen, Cer.). Z. n n d .  Chrm. 168. 1=-wl9:fl).- e 
HIO in the range O.Ol-ZY, in h1e:CO can be detd. with A c Q  
or by cloud p i n t  in petr. ether. hretCo is dried to  O.oO37, 
€LO by treatment with AeCl + GH.9 and AmOH follow& 
by distn. On standing over &Cot, HxO in hI&O is rc- 
duced to 02%. Anhyd. MetCO absorbs HIO from air rap 
idly (0.005 to 0.03% in 15 min.). K. G. Stone 
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Chemical determination of water in pyridine. hfauriry 
Peser (Etablisscnwnts Roussrl, Pari.;). . 4 m ,  phornr. 

.frJng. 4, 9S-9(191G).-Tlic incthnd is b.isc11 on the fact 
that all the solvcuts (cswpt 1 1 2 0 )  capable ol reacting with 
Ac,O coriibinc with onc Ac poop to fortn an acctylatecl 
clcriv., tlius Icavitil: oiily one A r  avnilaldc fur acitli- 
inrtric titratioti, wliercas 1 1 2 0  givcs clircctly 2.4~011 
pcr AczO rnol. Defr.:  to 5 cc. pyridine add exactly 2 
cc. pure Act0 (b. 13s-9”) i n  an acetylation flask. hc-at 
1S min. i n  lmilitig watcr, cool in ice, adcl 5 cc. frcshly re- . 
tlistd. PbNII. (1). l e ’ ) ,  let statid 1 0  iriiri.  w i th  ocrasic,~icli 
shaking, aeld :R) cc. ll:O, 31111 titratc with N SaOII iri tlic 
prriciiw uf ~ ~ l ~ ~ ~ ~ i ~ ~ l ~ ~ l ~ t l ~ a l ~ i ~ ~ ;  ruii a l h i k  on 2 CT. A c e  
and 5 cc. I’IiSII: without Iicatiiix. I f  tlic pyridine con- 
tains iiiwc tliaii 11:O. i i i c  a 2-cc. or a I-cc. smnplc and 
niake to  5 cc. with pnrc pyritliiic of k n t ~ ~ i  I t a  coritelit. 
Thr rcactioil of ACZO w i t h  cwc\s  of 1’1151I2 is coiiiplrtc~ in 
a f c w  iiiin. in tlic cold; ciiitlcr tlic smnc coiitlitiolis AcOlI 
docs not forin any acctanilitlc cvcn after scveral lirs. Tlic - 
inrtlicnl wii rlrt. a few tciltlis of It%. A. I’.-c. 

Electrometric determination of the moisture of *mate- 
rials. 13. S. Gukhiiim, U. 1. I’ctrov, and T. 1. Yakovkv.. 
hi~odskaya L o b .  14, G . ~ G - O ( I ~ ~ ~ ) . - - X ~ O ~ S ~ I I ~ C  is drtd. by 
tliirct clcctronlctric titr:ition with a soh. of 12 arid gas i i i  iiiixt. with a l s .  alc. and pyridine, by uyl of polmrlng 

-rlcctrotlcs with a l:rnip ainldilier and ~ I I  optical indicator 
lor rcgistcriiig c1i;iiigrs in cumrnt strcrigtli during the 
titr:itioii. The app. is :I riioclific:ition of (hat used by 
hlcKiiiiiey and l i d1  (C..4. 37, 4934.); the triode used 
r:riscd the rnsitivity of tlic qtp.  2-3 tinics and o p h u m  
sclcction of rcsistanrrs g:ivc it greatv stability. 

B. 2. &mi& 
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Determination of hydrochloric acid and water h waste 
gases. A. P. Obukhov. Zamdskaya Lab. 3, 416-17 
(1934).-The difficulty in urnpling and dctg. mix&. of 
HCI and H:O in the waste gascs of the production d IICl 
by thennal decompn. of hlgC1, was ovcrcome by sucking 
the gas through a system of wash bottles, of which the 
1st one is empty and hcatcd electrically to  130°. the other 
4 bottles are filled with conrd. HE04 (satd. with HCI) and 
connected with an  aspirator bottle filled with HzO, where 
HC1 is absorbed. . _ _  Chas. Blanc . I -,, . - -. 

Improved method for the analysis of gaseous mixtures on 
the micro scale. G. H. Bush and R. J. Loneragan (Anna- 
mcnt-Research Establishment, Fort Halst+.;rd. Sevenoaks. 
Engl.). 
gdS analysis are reviewed and the method recommended by 
Sutton (C.A. 32, XWI') with dry rcngcnts is dorribed. 
A fairly simple pipet is shown in which the gas is kept under 
const. pressure. With i t  about 0.1 ml. of srrmpk can k 
analyzed .with a precision coinparable to  that attained on a 
the macro scale. \Vater vapor is dctd. with Anhydrone 
which absorbs it. CO, is removed with activated soda- 
asbestos, 0 is rcinoretl with yello~v P heated by means of 
NiCr wire. An excess of 0 is added and the H and CO- 
are oxidized at 1OOOO. The water and CO* formed are 
removed with Anhydronc and Ascarite. The esrcsf 0 is 
removed by a heated yellow P bead and the residual N iS 
measured. W. T. Hall 

Analyst 79, 371-9(19.51).-Various methods d - 

water vapor determination in 8 d o r  of gas. N. V. Philips' 
Cloribinpnfabritkrn. Brit. 941,521 (CI. C 016). Xov. 13, 
1963; Fr. Appl. Frb. 24, 1959; 5 pp. Addn. to  Brit. 846,648. 
Water vapor in a gas flow is dccorlipd. lo H and d i f f u d  thru a 
semi-pemieable I'd tube. Equil. prcssure of H across the t u k  
is mcasurrd in a manometer adapted to attenuate the partial 
pressure o f  H to a slight extent while allowing the partial pressure 
of other gusrrs (CO and CO,) to  be rcdurrd ton  nrgligibk umt. by 
suction. John Husvll 
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Rapid determination of moisture in liquid ammonia by 
means of metallic sodium. 1'. A. I'leskov. Zur.d\&,rw 
Lr ih .  6,  1?7-tU~(l!~:17).---l'he dctn. of H,O in liquid S H ,  hy 
nieans of No is bawd on tlic clecolorization of thc highly 
colored solns. of Na in NH1 IJY the formation nf SaOH 
insol. in NHI, and ~lclwncls on the titration of S a  with the 
NH, to bc tested at -35". The slow dmnipn .  of Sa is 
catalyzed by Cu(h'Od,.4S1i3 (cf. Horn, C. A .  2. :W). 
The secondary reaction of NaXH2 forniat ion prax-ds 
very slowly and does not affect the dctn. This reaction is 
catalyzed by any contaniiiiatiiig Fc coinpds.. which should 
be removed before titration. A weighed aiiipoule. made 
from a capillary tube (3.2-0.3 nim. inside diani. and 1-2 
mm. wall thickness), is charged hy suction with fused 
Na (13-300 mg. for O.l-2% H20 in SHa) .  and. after 
weighing, is sca ld  a t  tlic elongatcd ends with parafin. 
A saniplc of NH, is withdrawn into J 3lfn. flask. m t g .  
1k30mg.  of tlircatalyst. I t  is fitted with a KOY K-tube 
and a charge tule providcd in the middle of th r  u p p u  
bend with a %way stopcock connccted to the NH, cylinder 
valve by nieans of a brass nipple lined at  the bottom with 
filter paper between brass wire gauze supported by Pb 
strips. Bcfore charging tlir flask, the s t o p w k  is turned 
to the outside and some of the NH, is I,lown through the 
valve and nipple. The titration app. consists of 3 glass 
cylinders connected at the Imttonr by nicans of a rubbcr 
tubing. The left limb ( l tKb3l  e. capacity) is  fittcd ai 
the bottom renter with a glans-rod stopper. a side gas tuhe 
reaching to the bottom and a glass-stopperwl opening at 
the top. Alter immersing the app. in a mist. of acttone 
urd  solid CO, (or liquid NH,). the graduated limb is 
charged with NH, from the flask and the left limb with the 
mushed ampoule. By raising the glass-rod stopper mndl 
portions of the NH, are introduced into the left limb at in- 
tervals of 2-3 sec. The reaction niist. is constantly stirred 
by a current of dry NH, or H: introduced through the side 
tube. The introduction of liquid !CHI is continued until 
the color disappears. A new ampoule is introdurrd and 
the operation is repcated 1 or 2 tiines. The anits. d NH, 
used are read on the graduated linih. In the p- of 
large moisture contents. the energetic stirring of the mat- 
tion mirt. becomes difficult in the prescmcc of large aunts. 
of NaOH. Hence, the titration is carried on to a pak 
blue, stable for 3(HO sec. 
fwmula: r = 114.i t /  1.. where 1' is the vd. of liquid NHs 
i n  cc. and E is No in g. At -35. the d. of liquid S H I  is 
0 . C S .  Since No reacts with C,H&. PhOH and unst?. 
org. rompds., this method gives the total inip&tnS in 
d - t a r  NH,. By this mcthod O.Olo/, Ha ran be detd. 
with muracy of 24% inside of 10-15 mm. 

The results are rakd. by the 1 

C- B, 

. -  - - - 
Estimation of Water in the Volatil Products Produced in tbc Disti!laticn of F& 

G. LAXBRIS. Z. O W O I ~ .  Clicui., 81, 2.)-~9.-Tbis study was inadc in connection with 
an invcstigation of the lomiation of Ha@ during thc distillation of cod. P,O, provrd 
to be the only suitable desiccant for such gas mists. P,O; \\Kwh has ahsorbrd H,O, 
may be hratrd to moo without siibliniatioii, or expulsion of II,O. P-0, docsnot absorb 
COHO. C,H,, C,€f,,, C,,H,. H2S, SO,. CS, l!CS. or illiiminatiiig pas, either separately or 
mixcd, providrd the d p i n x  tirlr is hratcd to 150° after tlic 11nssqgc Of the above sub- 
stances. It absorbs quaiit. S I i ,  (fonniiig p'ro1,hosphnrdialiiiiiic acid). C,H,N. and 
C,H,OH fforming iiiono or diphcn>-l rstrrs of H,PO,). I t  was tlicrcfm n c m s v y  
to obtain a method for dctl: thr XII?. CJl, ,S,  and C,H,OI? a!mwlxd in the PzOi. in ordet 
to make thc nwrsmy  corrtx-titms for H20. Dir- 
solve the contcnts of tlir ID2Q t d w  in 1i:O. filtrr t\+- thrmigh s hardciicd filter (to 
remove impuritirs such as ycllrnv or red P) ant1 distil the MsJn. with stroiik alkali mto 
cxccss of 0.1 ,V a2S0,. which a lwrbs  the ev~~lvcd SH, : id  C;1IaS. thc sum of whirh 
is cstd. by titration of thc csccI;s acid with S:tOH. tisill): C * I ~ ~ U  r ~ d  as the indir-tor. 
The ncutral soh. is cvapd. to dnncss  with almut 0.5 E. iiclitr;J (SJIl)~W,, 3nd finally 
hratrd to 130" for is-3o win.. !rhcrcI>y thr C,l!,S is c u ~ x l l ~ d .  Tlir Ham, thcrchy 
libcrated (and existing in !lit* r c s ihc  ;is SII,?lSO,) i s  titratud w i t h  S:tOli froni which 
the C,II,N niny In- c ; i l c .  m c l  t lw Sll, cstcl. 1)y c l i l i .  ~*bllsOIi is ak-tal. In! ;wialifying with 
H,SO, thc alk. rcsitluc irmi t l i t .  1st clibtill3ti~m. m a l  clistillin,: ill :I t * i i r r ~ ~ i t  o f  stcan. 
The C,H,C)H ill tlir ciistillatc- i5 V G I ~  11y a & h .  i ~ j  Iir : KI;.rcb-. (/I) Ii+), a d  finally 
( L )  EI. after which tlic l i lm.i ; i tcd 1.. is titrated Stitli X;L:S;O~. TIIC ltlic1id is 131 ppttl. 
as C.H21k,0, which reus with KI to funii Celi , lkpK. 11,O i, tlirli rstd. by dcduchg 
from thc tclt?! p i l i  of t1ic P,O, tuln.. tlic sulii ol tlic V ~ S .  of Slra, C,€I,N and C,H,OIi. 
Exptc. on h ~ o r v i i  anits. of tlicsc coiistitiiciits shoncd t h t  t l i ~  lcziilts for Ii,O arc .e. 
curate to alwiit 

Thc incthcwl adopted is as  fnllows: 

WILLIAY hi-. of tlic H,O prcxiit. 



/ 

Chemical analysis system employing pbotosensitivc 

3lfg. Co.). U .  S. 1,!GiJ7i9, at. 16. In analyzing watcr 
forr CI. a rcagciit surh s o-ttiluidiiie is addcd which pro- 
l\ll~c.; a y.lhi\visl~ grccn color by rcacticn with the C1 and 
zcrvrs t o  iiioclify the l i~li t- lransniit t i~~g propcrties which 
111sp IIC used for analytical dctrrtnination or for automatic 
r , ~ ~ i i I : i ~ i o n  of CI atlclcd to wntrr contg. org. inattrr. la 
;;ii:ilyLiiig gnccs for IfCl or for wntvr vapor, Slla or PCL, 
rc..;~i., iiiay 1x acldrtl to iiiwlify the light-tranzinitting 
l)rripc.rtics, bcanis of light bcinji passed thrortgh treated 
nnd iiiitrratcci iitatcrial for coiriparisnn tests. Fluids niay 
Itx- :iiidyred for tllcir coinl~inc.11 c:trbrInatc, sulfate and dis- 
~ 1 1 1 r c . t l  CO? r o n t ~ w t  by use o f  Jh(OH)i as a reagent for 
n~~lifyi i ig  l i~li t- tr :~iictnis~io~~ proprrtie. Various dctailr 
of app. and operation are dcscribcd. Cohr filtcrs may be 
u r d .  

devices, C)iarlcs A .  Stper (to \Vcstinghou~~ EIcc. & 

.- 

Elementary microanalysis. R .  Gor.nw. l-iiiv. of Chmr. ,Vtt!ttuci*. ri jdsriiri j l  

tllc uw of a1)s~)ri~tioii trains ir i  ~ i i i c r ~ ~ : ~ t i ~ ~ ~ ~ s i s ,  <;. tlcscrilws nrctliods for tile drtn. d 
II:O and CO, lis dircct condensation. The coiiihsti~m takes place i t1 a long q11- 
tulw with gr~i11i111 jciint\ tillcd acc~irtliiig tu I'rcxl, ~ l i c  ]'I)( b; lw.it;g Ilratcd I J ~  ctrctricitg 
iii an .41 \ ~ l c ~ k .  Tltc 0: uscd is ~iaswd tl~rc~iigh I I ~ W , ,  u)cl:t liiiic ai111 C:iCl:, a quartz tulr 
wntg Pt hcatctl to  rcilncsc. a I ~ i i l ~ l ~ l c  flask. and a U t u l r  with Ah: qiirals cooled 
with liqiiici 0 (not liquid air) lrforc cntcricig the ct~n~liiis~ion t d r .  The prr~liicts or 
conilnistion go t1irriii;h a C' t i i l c  cwlcd in solid C@ 4- air. (li,O cnndcnwd) ai111 a 
scmnd nnc with liquid 0 (CQ contlcnsccl). -411  lass work is go~ tnd .  tlic ah rp t io r i  
1. tiilrs arc of thin slnss 3 to 4 nim. wide. 15 CIIL L ~ i g  with mnstrictions at  tops arid Imt- 
toins; tlicy cnntain Ag spirals for Iwtlcr coolici:: cnicicncy. r\flcr thc conibiistion 
tkc C tiilws arc sralcd off a t  thc constriction ticarcst to thc conr!~ustion t i i l x ,  thc t u l ~  
is rapidly rvacuatrd from the otlicr cnd (1 inin. by oil piinq)) a id  tlic otbcr top coiistric- 
tion scalcd. all lxforc the cooling bat11 is rcmoved. Thc loss 1)s the cvnciintioii is nrgli- 
giblc. The individual srakd tulics arc tlirn turned over with one 1cg outsidc the Dcwar 
vcssel to distil the H 2 0  or C02 ovcr into tlic cool I rg  and tlic lattcr is in turn sealed ofl 
at tlie hottom constriction. The contaiiirrs so olitaincd arc ~iiucli liglitcr than Prczl's 
and casicr to weigh. The glass tnrc is wcinhcd sril>srqucntly aftcr remoral of thc 
condcnratc by rcpcatrd evacuation and heating; tlic tulws arc not to  be touched I)>* 
hand. Esamplcs are given showing thc corrcction for 02 and air in rlic tubes: ump1,icr 

10, I?n-3fi(ln2S); H i d .  SI?<. C h i n ? ,  ht4g. 37, X3.5 44:  cf. c. A .  21, 3576,-Toe)ilnina@ 

.. of 10 rnc. material arc adriscd. I H. J. c. V A S  DER HOE\;ES 

Method of using the Fischer-Schrader aluminium retort and analysis of distillation 
products obtained therewith. E. XOACK. BrmnsfoJ-Cbcm. 5, 17-22(1924).-Im- 
proved meth$s are givcn for tlctn. of cokr, gas. tar, 1I:O and phcnols obtained in low- 
temp. carbonization tests with thc Fisclicr-Srhratlcr lab. rctort (cf. Brcnnsto~-Chm. 
1. 87(19-3)( cf. C. A. 14, 31-19); Fritsrhc. C. A.  16. 1OOO-1. 1. D. DAVIS 

A spectrophotometric assay of water h organic 8dVCnb.  
k. C. H. B m c t o  and 11. S. R. Barreto (Univ. Braril, Rio 
de Janeiro). A n d .  Chim. Atfa 26,49+!i(1962)(in English). 
To det. Z270 HIO in org. snlvents. add a 1-ml. sample d 
the org. solvent to 9 nil. ah. EtOII; add 5 ml. of tlie &t. 
to 5 nil. 0.0023f chloraniliic arid (I) it1 ah. EtOH, and meas- 
ure the absorbance at 520 mfi os. a blank contg. 5 ml. ab,  
EtOH and 5 ml. I. The increase in absorbance at 520 q 
IS proportional to the percrnt HSO. The av. relative emor 
io )_:5%. J. 0- 

Volumetric determination of water. in dcoholr. Yum- 
Chi Iisu. Jfite 1 1 m - h  Shih Chich 14, 1 w  l!459j.-.h 
iiiq)rovt.d prwedurr, h w d  r)ii tlie rcxt i t~u uf r l i l w ~ t y l -  
pyridinc sit11 1190 atid with alc., is dcwrilxcd; O.IN K;rOli n 
uwd lor titr:itiwi, wi th  ~~lici~cilpI~tIi:rlcin its iiidic;ctor. Fmln 
Sci. rlbstr.  China. Clrotr. uird Cliou. Trchnul. So. 4, A ~ w .  
SO. 337( 1'35s). J i .  L. c. 
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Hydroxyl in the diffusion of €3 in fused Si% R. W. k- 
(C,en. Mt,itrrs Corp., \\*:irrvil, Midi.). "hys. Chtm. Glasses 
~ ( 2 ) .  3.5 4:j( 1~364) .  A litrrature r e w w  is gcvcn on recent studies 
of J J  a11d JIr0 in fusrd Si@. Intriduction and removal of OH is 
inherent in h , t h  the 11 reaction (141 + Si<>,) and the.l&O reaction 
(I{@ + SiO?). I)iffrrrnces<rcur in 014 soly., reactron rates, and 
difillsing spccics. Exptl. ac(ivatior1 energies are review&. fot 
bot]) rc.:+clic,ns aiid plausible Ol4-prcducirlg niechanisnls are C r l d .  

Thc 0 1 3  distribution rc.sulting from H gas loading was investi- 
gatvd b y  infrared sectioning techniques. Dcutcrium degassin6 
tests with solid cylinders o f  \ ' i t r e d  were found to  agrw wrth 
hollow cylinder results on G E  20.1. Results are elnployed to 
forniulate a model for the diffusion o f  mol. H in fuwd SiOr to 
distingui41 bet wccn ~i ic t i /~td)Ic  and pmnanent 0 1 1 .  C. 1 i .  Wayman 

The determination of water in potassium salts for fertilizing by 
definitive methods and the value of obtained results. H. Doer- 
mg. h n d w r r f s t h .  Forsrh. 16, 221 -H(1963). For the detn. d 
film water in K salts for fertilizing, drying with a desiccant liad 
suficient accur;tcy. Fnr the detn. of total H a  (crystal water. 
water enr:iilrd in cryst;ils. and film writer) drying at &%lo to 
rnnst. wt.  is nwesiry.  B. F. Grolise 

Determination of the content of water in ion excbangcrs by the 
indicator method. V. V. l'arkhomenko and 0. D. Kurilenko 
(Technol. Inst. Food Ind., Kiev). L l r .  KCim. Zh. 3013). 
244-?(19G1). The ion cirhangcrs KU-1, K1--2n1, and KD-l-P2 
were satd. with H. Sa. Ca. and Fe icurc. and the content of 
water was detd. by using solns. of slrccharcm and g l u w  as 
indicators. The amt. of bound H . 0  in the wtne t y p  d ion 
exchangers depends on the type itf  wtg. h n .  The efkcct of the 
satg. ions on the HZOcontcnt dme.lsc.ci i n  the orclrr If >Sa>Ca> 
Fe. With KU-2, the amt. of HzO inrrezus with decreasing 
cross-linking of the ion exchanger. CP JR 

A micro metbod for .determining moistwe distribution in 
wheat kernels, based on iodine staining. 11. L. SI.ckinper, M. 
J.  WiN. and H. J.  1)itnler ( h r t h e r n  Wc.gitui:ll Res .  lab., I k ~ d ,  
I l l . ) .  Sinplrs of whtut endo- 
sperm. approx. 10-4niin.a, wcw pn*pl. un(it*r a d .  grmnd on a small 
piwe s t f  frosted ghss in the well of 3 crdtllrr slide. The well was 
filled with light, ndorless riiinc*r;il oil s l td .  with 1 and stvincsd fa 
16-18 hrs. at 30'. Tile color w;is ccinqxired with that d simihr 
samp1Ps.d known nwisturr contrnt by using a cnmm&,n e y e  
piece a t  ItKCfcild rnigidkttion. Tlrr strnplws>f known H a c o n -  
tent were prt-pd. f r w n  wlieat rnd*b~pcrm equilibrated at 25' 
closed chambers nmtg. s i t t i .  salt w ~ l n s .  The H , O m t c n t  d t k  
statir1:trd smnples w a s  IO- LX?;, :end their colw when stained was 
stable for several days. B y  UEC of the pnwrdure. an i n m w  io 
H a  could be drtwtcd in tlir crnler of a wheat kernel after 2 h. 
o f  temprriiig. Svtions f n ~ c l l  a krrnel tempcred 2 hrs. s h o w 4  
moisture gradient uf 4 pcrcrntnge p i n t s  aver 1 mm. 

Crrrol Chtm. 41(2). XC) nC I!WA). 

Alice M. Briant 



Micro test for the detection of water split off by heat. M .  M. 
Nijlaiid (kijksuniv.. I’trc.c!it. Srth.  ). . I f i & m h i m .  Ichnotintd. 
A c h  1963(5 t i ) ,  947 91 ill  [<iigIi4 ). 
the bcittom o f  a nlirrti tr\t tnlw, w11M-11 i\  t11r11 11r:rtecl i n  a tlawe 
to form a constrictitm 3.S CIII .  f r i m  the bt>ttt*n. .\ I X I.%IIIIII. 
strip of CoCI, paper is iiizcrtrcl into t11r u p p r  ch;iiiiln.r. aiicl the 
tube is heated ti) firni ;1111it11rr c i i n ~ t r i e t i i ~ ~ ~  a h w t  3..5 CIII .  ahivc 
the  1st one. The tulw is evaruattd. tlicn .ic.;llcd c b f f  at  the :*ip 
constriction. The Iowrr cIIaiiiIN‘r ccirltg. the 4 i t i i l p k  is inwrtcd 
through an asbcstcis plate intti a glyccriil heating bath. \Vatcr 
released by heat converts anhyd. CiC& on the paper to the pink 
hexahydrate. The in- 
dicator paper is prepd. by 4o:iking filter p:ipt.r in 1.5‘:; CivCl:.fi- 
HIO, then drying in an oven.. 

‘ f l~e  tvat w~r l l i l c*  ia pl; ic~d in . 

As little as .3) 7 HIO can be dctcrted. 

li:trtdcl F. Sc1i;wffcr 

Colorimetric moisture indicator. Stanley D. P& (to Mine 
Sifrty Appli;l~:ces Co.). 
]!Ma: Appl. Sc-pt. 2 ,  IWN; 2 pp. A n  aq. soh. of Co a i d e  u 
prvpd. aid treated with Sa&O, to dcvebp a pink cdor. By 
fiirtlirr addn. o f  tile thiiaulfate. the indicator is stabilized against 
tlie l i l x r a h r ~  <if free 1. Filter papcr is imprcgnatcd with tht 
p i d  sriln. and dried. Tlius. 25 g. of anhyd. CO iodide is dis- 
-11vid in 1 I./]i&. The wln. is filtrrid. and 1.5 g. of Sa&- 
Oa..5HlO is ad t ld .  Their another 1.25 g. of the latter is added. 
,.I W.%J-sq. cm. slicvt of filter paper is placed o a fLt ghss plate. 
and 20 cc. o f  the soh. is distributed evenly over the surface. 
‘lhe p i p e r  is air dried for 3-4 Ilrs. I t  can then bc installed in a 
caiiistc.r, whcrc. in the nbwiice of moisture. it assumes a bluish 
greru cob. At about 3.5C,i moisture the paper bccomer a pk 
bluish grivn appraclling neutral. If the paper k not to be in- 
stallrd inin~ediately. it is stored in a sealed c o n k n u  with SOW 
d i c a  gel. For certainty in knowing when the hopalite or 0th- 
CO clctg. agent has :attained the amount of moisture beyond 
wliich the  canister should not be used. a pcrinancntty d o r c d  ref- 
ercncc standard which matches the color d the indicator at 3.5% 
ruoisturr is inst;lllcd side by side with the i n d k t a .  

U.S. 3,121.615 (CI. 23-254). Feb. 18.. 

Judith G. Chemin 

Detemkqation o! water 1n bromine. Lui& Kebbia and 
Basilio 1’:lxmi (1st. “G. Do~lcgsni,” Montecatini, n’ovrin, 
J t:ily). Chinz. c hid.  (blil:ln) 39, .M( 1957).--W*O in Br  is 
detd. by the introduction of SO? into a CC14 soh. of Br. 
The resulting J-I:SO, is tlicn dctd. gr:iviiuetrimlIy after 
riiminatio:l of excess Br. Five liunclred g. or !PIS of 9: are 
urld. with an equal vo!. of CCl, nnd trcated with 0.5-1.0 l./ 
u in .  SO, for 10-15 min. at room temp. Excess Sa is dis- 

placed by a stram of A, aiid the CcI4 solrr. is waslied ,,.it!, 
t h t d .  €1*0,5O-(iO ml. CCI, is added, and the layen are %;.,I 
The washiiig is reputed twice, the combined IizO layer, .* 
acidified with 1iCI arid cvapd. over a direct fla111e to i:a-: , ! 
i d . ,  10% UaClt is added and the HIO is detd. frolll tirr 
of the resulting BaSO.. X h e  detns. NU in compariu,ll \,,: : 
the nietliod of Haines (C.A . 44, 31871~) showed agrcc:I., 
within 0.0071,. Francis A. DoII:~!,,, 

Determination of moisture in bromine. V. P. Boitrov., K. D. Rusinova. and S.  I. Stepanova. Zavodskaya.Lob. 
26, 550-l(lOGO).--Two ~ncthods for the detn. of H a  IO Br 
were checked (Xebbia and Pagani. CA 51, 14.17%; Haina, 
CA 51. QW). The latter rncthod is simpler and docs oot 
require the use of anhyd. CC4, SO,, or . l r  purided of 0 a d  
mosturt. 

\ CA 
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I .  
Liquid-phase indicator for determination of water ia 

liquids. Richard A .  Line and IIcriry Hoftirrcr (to Anstil 
Chcrnical Co.). U.S. 2,761,312, Scpt. 4, 19.56. Water is 
detd. in halogrnatrd refrigerants. gasoline. oils, etc.. by 
means of white cellulmic niatcrids coiitg. prcdctd. amts. of 
pure anhyd. CoBr,. Upon iiiiniersion. thc color indicats 
the water content by coiriparisoii with standards. Pref- 

rrably, ahitc unsircd piipcr is uscd, O.OOG-O.008 iii. thick. 
Thc optiiiruni coiicn. of CoBrt is 0.01-0.7 g./cc. of cellulosic 
tuatcrid. This iiidicstor is cspcci311\. suitable for detn. of 
w t c r  iii liquids iii which it is only slightly sol. W. W. 

. -  .. - . .  . :- 

Colorimetric determination of water in ceresin. M. C. 
'Morekhin, S. 1. Agccv, 0. E. hfatyash. and T. G. Chechina. 
Zarodrk. Lab.  28, 670(1962). The detn. of water in ceresin k 
based on the reaction of water in the fuel with anhyd. CUSOI. 
The intensityof the blue color is compared with that of standards. 
The prepn. of standards is as follows: i d o  3-1. flasks are poured 
1 1. samples of anhyd. fuel from which the H a  had been removed 
by filtration through anhyd. CuSO. and 0.0.2,0.4,0.6,0.8, and 
1.0 g.. resp.. of H a  are added to the flasks. The mixts. arc 
shakcn thoroughly and then filtered through glass filters each of 
which contains 2 g. anhyd. CuSO.. The filters with the CusoI 
layers covered with dry fuel are closed with p lup  at both ends and 
used as standards for 1 month. For the detn. of HzO in a sample. 
1 1. of fuel is filtered through a glass filter contg. 2 g. pnhyd. 
CUSO,. M. Rakovie . - 
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K. Fischer's method for the titrimetric determination of 
water. A. Ziitiiiicriiiaiin. Fdfc u .  SeijCrt 46, 4 J t j - X  
( i!t:j!+) .-Silistanccs which vi111 IH. aimlyzcd for iiloisturc 
co:~icnt by F.'s  rncthud t ('. A .  29. t;r<V2y) iildildc cthylt-ne 

'and IJropyIamv glycols, glycerol. oxalic.. olvic aiid su~fo- 
\;rlicvlic acids. glucose. ~alac*tor., III~IIWL-, lactow, sorhi- 
tol, cotton. aq. H x O ~  wh., *iarch, dr.\truw.. polyvinyl ak., 
cellulose dcrivs.. fn-ctiii, crti4ic-d oil-stud cake, ctc. 
Strongly alk. substances. e. g., wda. soap. h'r phosphat~s 
and perborate, h'Hr, cariiiot IN. aiialyzcd by F.'s iilcilicd 
becausc 01 intcrfcrcnce duc 10 H I 0  formation. Aldc- 
hydes, with the crccption uf ]~;irafw:iiald~.hyde, and ~ r g .  
proxidrs. e. g.. RzzOt, PISO cannot h analyzed by F.'s 
method. J. U'. Perry 

Analytical'procedures employing Karl Fischer's reagent. 
I. Nature of the reagent. Donald X I .  Smith, W. M. D. 
Bryant and J. llitchell. Jr. 1. Am. Chrm. Sot. 61,2407- 
12(1939).-S. and B. ( C .  A .  29, 3940') dcrribcd a pro- 
cedure for dctg. HtO which depends on the hydrolysis of 
AcCI. Almost simultanrously F. (C. A. 29,6532') pub- 
lished a method in which the detn. is bawd on a direct ti- 
tration with a reagent contg. hIeOH, pyridine and Is. 
In some cases one and in some cases the other method has 
proved superior but a study of the latter method shows 
that F. was wrong in assuming that 1 mole of 11 reacted 
with 2 moles of HZO for tlre expts. now described show that  
the ratio of IS:HZO = 1 : 1. The reaction is shown to take 
placc in 2 stages a t d  only in the first stage does H,O react. 
The interniediate products have been isolated. The re- 
agent deteriorates on standing and considerable light b 
now thrown upon the nature of the dccompn. which is 
doubtless c a u r d  by bacterial action but no means was 
discovered for preventing it. Expts. WCR made with 
substitution of other solvents for MeOH and other a m i n e  
for pyridine but without accomplishing any distiwt im- 
provement. The compds. present in the reagent w e n  
detd. W.T.H. - 

' 

Determination of moisture in liquid sulfur dioxide. C. 
V. Zavarov. Zarwdihaya Lab. 5, 1314-11(( 193(i).--fwo 
procedures for the detn. of H:0 in liquid SO, are described 
in detail. One is bawd on the F i rhe r  method (C. A. 29. 
6.\'E9) I drpcnding on the reaction: So, + I! + ?Ha -= 
H , ! ,  + ZHI, and another on combining i t  wrth the Eustit 
method (C. A.  27, 2226). Thc requisite app. is illus- 
trated. Conductometric method for determining tncer 
of moisture in liquid sulfur dioxide. V. A. Plcskov. 
IM. 1319-22.-Thc conductometric detn. of trnm d 
H,O in liquid SO, in the prewnce of dry HCl at -20. (cf. 
Bagster and Cooling, C. A .  14. 2578) is based on the 
previous method (C. 4. 27, 218). 

. 

Chas. Blanc 

A new method for the analytical determination of the 
water content of liquids and solids. Karl Firher. 
A?txm. C h r .  46, 3'94 4( 1035).--'Tlie J&O content is 
dctd. by nicnns of liquid sol in MvOH soh .  acrording to 
the reaction: 21l:O +- Sot -4- I J ; ~  H,W, + 2111. Addn. 
of Cbll.N h c s  the I l l  atid l&SO,, aiid tllc ailit. of I soh. 
twd  can 1 ~ .  read tlircctly by titrvtirig with a standard solo. 
(7%) g. CJjrN + 1%2 g. liquid SOr + 254 g. S)  dissolved in 
5 1. of aiihyd. solvciit. If all tlie reagents are anliyd.. 1 CC. 
of this soh. corrc.s~iotids to 7.2 1116. of ILO. Dctailcd 
dircctions for the IJrcpn. of the win. 3re givcn. 114) 
dctns. by this i i ~ ~ t l ~ t d  and b y  tlic Callz iiicthocl. 3s well as 
check runs, arc rcpcstcd for Cdi6, Sth, C,Hr-SO2 mjsts., 
llc.OJI, C,II~-SO,-~IcOII niiat ., kcroscne-c.11 ., trans- 
iormer oil. accro~~c .  cr:ickt.d gasoline, rtc.. Wracliiilg earth. 
CuSO. and CPCO,. Tlic accuracy of the i ~ ~ c . t l ~ a l  is Ixttc! 
than that of thr CaIl? inctlirnl, and t l ~ c  iiietlrml is app1iw.u- 
I~le in iiiaiiy iiistanccr wll~rc the CaIia nicthud fails. 
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Determination of water in alkylation sulfuric acid. 
Wm. II.  Goff, 1Yaltt.r Scott Prilirirr. atid Roland F. Huhn- 
dmff (Trxaq Co., Port Arthur, Texas). A n d .  Chent. 
20, 3 4 . 1 4  ln.ls,.--A nidification of the Karl Fiscbrr 
ntrthod (C.A. 20, GSP) ,  with NlhCI atldcd to prcvent 
drcoinpn. of thv rcagcnt, is rcconiiiicndcd. Weigh the 
acid to  hr tcstcd into a dry 1itr:iticig flask. Use ruf- 
ficiciit saiiildc to yiclti O.(b4-0.10 g. H:0 but not ovcr 2 g. 
Add 5 g. of NII,Cl which bas bccn dried a t  105'. Mix 
aiid crush :iiiy lumps. Add 20 ml. of aiiliyd. XIcOH and 
2-3 nil. of Fisclier rragent contg. 1 iiiole I to 3 moles 
.SO, to 8 iiiolcs pyridine in an eqiial wt. of water. Titrate 
the cxcrss rrigcnt with standard watcr in hlcOIi. Run 
a blank tmt with all tlic rcagwits. W. T. Hall 

409s -4 ,  / ? Y T  
Determination of water by titration (8  modified Xu) 

Fischer method). Axel Johaiissoii. Svensk Papper&jr. 
50. No. 11 R, I 4 4 (  1'347).-The greatest disadvantage of 
the Earl Fischer rcagciit is that it is hygroscopic. This 
aiicl the coiiil)licatcd apl,. can be eliiiiiiiated by titrating 
iii the followiiig inaiiner. The sample is dissolved or #nixed 
in a soh. of SO, and pyridiiie in MeOH aiid to  this mixt. 
is atldcd a hleOH solii. of iodine; the reagent is thusdivided 
into 2 s o h . ,  neither of which isespecially hygroscopic but 
which, whcii mixed together, react rapidly with watw. 
Thc- 1st solii. is I)rcptI. by bubbliiig 60 g. SOI into a mixt. 
of 30U 1111. hleOfl (coiitg. U.02570 HZ.0).aiid 300 ml. pfi- 
cline; thc 2nd solii. contains 30 g. iocline/l. Details M 
givcii of the dctn. o f  lira in various samples of pulp and 
rayon: it is applicable to MeOH, EtOH, sugar sdns., 
tall-oil products, and siiiiilar substances, For d a r k c o l w d  

- liquors. such as black liquor, in which the color change 
with excess iodine caniiot be observed, a titration with pt 
electrodes is used. C. J- West 

Karl Fischer method for the determination of weter in 
liquid sulfur dioxide. G. A. Lewis. J. Soc. Chon.  Id. 
Victoria 4s. 37G-52( 194)). -The mcthod drs r r ibd  ancl 
illustrated is used for liquid SO2 contg. 0.~U5i).fWlco of 
HzO. A dild. Karl Fisclirr rcagcnt (1 nil. is cqtiiv. t u  
0.1 mg. of water) is atldcd to the sainldc of So, uiitil the 
color is brown, aiid the cxcezc is b-tck-ti tntd elcctro-' 
metrically with the staiidard hIcOIl coiitg. 1 lag. of 
per ml., by thc dead-stop end point. B. A. 

Microdetermination of water. Gabor B. Levy, Justin 
J. Murtaugh, and Maurice Rosciiblatt. Ind. Eng. Chem.. 
Anal. Ed. 17, 193-5(1945). -The mcthod was developed 
to del. water in  penicillin A'a. but is appliciblc to 0th- 
situations; i t  is bawd oii an electroinetric titration with 
the Fischer reagent (C.A. 29, (3.5329. Place the sample 
in a titration ceU provided with Pt clc*trodcs and a pres- 
rure-equalizing hypodermic nccdlc atid c l a d  with a 
serum-bottle slwve stopper. liitroduce tlic staiidardized 
reagent by nieans of a hypodcrinic icccdlc ( a t t ache  to a 
microburet and irirrtcd through thc stopper) until de- 
colorization ceases and a SIOyo exccss is prcsmt. Witb- 
draw the nccdlc (also the prcssure-cqualizing nccdle) and 
shake until solids are dissolved. lnscrt the nccdle from a 
buret contg. a staiidardizcd watcr-in-XIeOH back-titrating 
soln., also insert the prrasurccqualizing nccdle, attach the 
elcctrodes to the clcctrornetric app. (cf. McKinney and 
Hall, C.A. 37. Jt)YJ*) and titrate slowly until the tpd 
point IS reaclwd. \Vhcn applicd to various solids and 
liquid5 tlic mctliod gavc results rcprnducible to 0.2-l.S% 
Of the nicaii whcii saniplcs weighing GO-300 nig. and coiitp. 
1-20?0 water were used. For piiicilliii salt the e l e c ~ r o j a ~  
are inwrtcd dircctly iiito the hottlc of thc finishcd product 
and the dctn. is rurricd out without exposing the compd. 
to atin. nioistcirc. The dctn. in miirh faster tliaii the iisunl 

dehydration over PtOI and the precision is 3 to  4 t imu 
hipher. T. l i .  Dunkdherger 
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Iodometric determination of water by the method of K d  
Fischer. Toivo J. Svolainen (Central Rubber Lab., 
Helsinki. Finland). Suonrrn Krmislilrhfi 27A. 247-3( 
(1954).--Erpcricnce with the Karl Fischer method (CA.  
29, F.-G?) as modified by Johansson (C.A. 41, 7116b) b 
described. Theory. sensitivity, side reactions. advantage, 
and applications :ire discussed briefly. App. for this proce- 
dure can be iiiatlc from readily available lab. materials and 
t he  metliod lends itsclf to routine analyses but is  not m- 
rnrndcd for occasional use. John 0. Erickson 

Determination of moisture by the Karl Fischer metbod. 

tioii of tlic iiiethcxl. titration techniques, and applications. 
IS referorces. . .  . .  J. C. Turner 

R .  E. Sturkey. Lob. Practirc 2. 542-8(1953).-A d-ip 

The application of the Fischer reagent to the determination 
of moisture in gases. \V. Konian and A. Hirst (Petrocu- 
bon Research Labs., Manchester. Engl.). Analysf 76. 10- 
ll(l951); cf. C.A. 45. SSl-Ii.--A method is described fa 
detg. very small quantities of moisture in air. S. and h y d m  
carbon gases. cvcn the lowx olefins. with the help of the 
Fischer reagcnt. The dead-stop end point is used. A 
suitable glass app. is described. E. 1. c. 

The microdetermination of W8te f .  Axel Johansson 
(Swccli*h Forest Products Research Lnb.. Stockholm). 
Ado Chotlr. Srand. 3. lGWii( 19lO)(in English).--The 
Fischer methcxl (C.A. 29, GSX') is malified by the addn. 
of Brl which osi(lixrs tlic I11 formd tn iodic acid which is 
detd. by iodometry. Each HtO = 12N3:Wa. 

W.R.Trort  - 

Determination of water in hydrogen chloride by means 
of the Karl Fischer reagent. Eriicst C. rfilbcrgcr, Karl 
Uhrig, Harry C .  Rcckcr, arid flarry Lcvin. .4nof. Chrw 
21, 1192--1(1949).-To prep. the rr;rgcnt. pans dricd SO? 
into a dry bottle contg. 2; g. of pyriclinc until the gain 
in wt.  is 55 g. Theii Imur the soln. into ariothcr soh. 
contg. 72.5 g. of piire 1 iii 2 I .  of purr, dry MeOH. while 
keeping the inixt. :it 0'. T o a  inist. nf 4 0  ml. dry pyridine, 
and 35 nil. dry ~ I c O I I  iii clry hsk. ;del an excess of the 
Firher reageiit t o  ni;tLe it :uihyd. and titrate with ;I solo. 
contg. 5 inl. water in 2 1. of LIeOll to the ycllow cnd 
peint. Then udd u iiirasured vol. of rc:igcnt which, must 
be in excess of that rcqiiircd to rc;trt with d l  the water in 
the snmpic. Pluce the flask in a mirt. of SaCl + ice and 
pass the HCl gas into the liquid uiitil the gain iu wt. is 
1G15g. Titrate the cxcessrcagciit with t k e a h v c  If& + 
McOM which must be titratcd agaiiist the reagent. and. 
should have un initial strciigth of about 1.5 nig. H a  per 
ml. The results are within a b u t  0.5 tiig. of thc truth. 
Mercaptans niid H2S intcrfcrc; if they itrc p r e ~ i i t  D cor- 
rection must be nude. Thc rwgeiit is st;rnclartlized 
arainst about 20 1119. of water. \V. T. €la!! 

Determination of water by Karl Fischer reagent. - 
Stoichiometric iodometric method. \Viii. Slanian. \\'. IS .  
McCoirus, and G. A. Allen. i l n n l .  Clienl. 21. 510-12 
(lS19).-To 950 id. of icec-cold XIcQli add 190 g. of 
liquid So,. 
C s t  (soln. A). Dissolvc 60 g. of I in 2 1. of abs. XIcall 
(soln. 8) .  \\'ith a p i p t ,  traiisfcr 25 nil. of solii. A to a 
dry, 125-rnl. flask and titrate to an cud poiiit with soh B. 
Add the ample  to anothrr 0,j-ml. portion 01 sdn. A and - 
again titrate with soh, B. The rcartion that t.ikcs plaw 
is lirO + SO, + 1, = ma + 3 1 1 .  St.riid.trdire soh. A 
against known wts. of watrr. 

hlix and add 950 nil. of pyridine, slowly at I 
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. automatically operating, coulornetr:: titration method 
for continually measuring small arnts. of water in 5uids. 
E:. Alrrriitlrcdit (Cciitral lab. o f  tlie Seth. Statc Mines, 
Cellen, Seth.). ?.’durc 183, 1181-2( 1959).--N’atcr con- 
twit o f  liquid wiiplcs is autimaticiilly tlcttl. by titration 
with a iiiidified Karl Fisclier s i h .  1 is clectrolptically 
gcncr:itccl in curt  m i i t s .  by :incdic oritlation of HI as re- 
quired fiir the ructiiii: SO: + I ,  + lf,O -+ SO1 + 2HI. 
The iiiagiiitutle of the gciirratiiig curreiit IS ccnrtrollcd by an 
aiiiptrwiietric systcii i  sciidivc to csccss I .  Tlir app. con- 
tiiiuimdj- rtximls tlie gc:irr;iting current which is propor- 
t i t m i l  t i )  11-0 mmteiit. E. Vhhakis 

Deterinination and the solubility of water in liquid sulfur 
dioxid?. I kii4)iirii Murak:il i i i  ;itid Siicliiro Tokiira (He- 
s u r c h  in<t., SatIt-:iqrictnis S J i i < . ,  Smclai ). HnN. Chmr. Soc. 
Inporn 31. 4:il --4( I!l.-ti)(in l~:iglisli).-\Vat~~r in liquid 
\vas drtcl. by a :iiidific:iti~m ‘if tlic Karl Pisclicr method. 
A rcagciit mist. uf I :ind pyridine in hIcOll was contacted 
w i t t i  tlic S@ saiiiplc.. The cscc~s rragcnt was titrated with a 
*tanilnrd watcr-XIcOll mixt. The end point d the titration 
was tlctrrtcd by tlic clcxl-stop incthld. For samples contg. 
5 to 30 ing. of watcr, the scrur;icy 1 8 f  tlic tnethod was f 0 . M  
tng. Tlic w i l y .  (#I water iii liquid Sa was detd. from +30* 
to  -fd)O. Pr im tlir sibly. d;it;i. tlir h ~ i t  o f  soln. o f  water in 
liquid Sot was g.tj1 )Ccd./iiiuk in the temp. range of +30* 
to - 3 O O .  Wnley W. Wendlandt 

Determination of moisture with Fisher’s reagent. %I. 
S. Shraikr (Sci. Kcwarcli Climi. Pliariii. Inst.. Kliarkov). 
A f d .  Prois. 10, No. 2. 44-.5(19.-i).-A nirtlied for prcpg. 
a stable Fisher rmgcnt is descrilwd. The rcagcnt is prepd. 
from spccidly dcliydratcd X I c G l I  %%7. yyridinc 2G9 e.. I 
84.7 g., and S a  64 g. Tlic Iiropirtionsarc tliosc of the or* 
nil Fishcr foriiiula. Howcvcr. S. rl;iiiils that whcn prepd. 
according to Pislirr’s instructitnis tlic titer is not very stable. 
The following tnclclificati~~trs inzrirc st:rt,i\itg ftn 4 months. 
XleOlf was kept over frc4ily dcli?clratcd CuSO, for 20 days. 
The filtrrcvl iiwtlimnl was ctistd. ,,fi, krpt nvcr frcslily cal- 
cined CaO for a fcw hrs., clisttl. oIT. anti fiiially rectified by 
using a coluinii fillccl with g1;t.r kads. Pyridine was ’ 

wvriied with frcslily rdciiwcl C;iO La a few hours, distd. 
and rrdistd. over Ca ciirbitlc. Iamlinc wxs sublinicd and 
dried in dcsjirator OWT IizS04. SOZ\\-;cs d r i d  by pJssing it 
through a cotitairier filled with IlrSO,. The wliis. of So, 
in pyridinc and tliat o f  I iii l I c . 0 1 1  wcrc kqJ1 apart and the 
riwcsstry :i:ivmtits mired 1K.fiwc IIW. A stlrblc recigcnt 
e m  bc I i rqwl .  ;iccorcli:ig to  the fcvlhiwiiig &rcctiams: 1 (not 
rcsribliiud) 110, pyritliiic ( i i s d  AI>\.)  tk%. S ( d r i c t 1 )  72 8.. 
.IlcOlI up to 1ooO cc. lkitl i  scrlutioiis. Sa in pyridiiic and 
I in hXcOl i arc iiiixcil iiiiiiiccliately aiid tlic rcigent is stable 
for 4-6 mouths. Tlic titer uiiclcrgtn-j cli;itigcs during tlic 
first fcw days. Latcr on it is suflicient to check it cvcry 5-6 

. 

days. A. S. Mirkin 
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Microdeterinination of r a t e r  in a gaseous sample by the 
karl  Fischcr method. K;.inniitc Xluroi (?.litsubishi Chem. 
! t i c ] .  I.tcl.,  Ka\v.is:iki). Bunsrki  Knrpkr 10, RJ7-50(1961). 
-An i~ i ipt~wci l  npp. \V:LS cirvrlnpr~I for the niicrndetn. d 
1!>0 i t i  :L  g.cwtius sittiple (0551.0 I I I ~ .  H20/ml.). The 
s;e~ti~)le w.is p.i\wtl tliratrigh 100 nil. 01 anhvd. MeOH at 
< I  ]./niin.. the I l O  w.es qu:ttlt. absorbed, and titrated as 
i i w : ~ I  in thc siirie vmscl. TIiv tiine required for an analysis 
w . 1 ~  bhmerird by alrmt half. the operatictn k a m e  very 
siiiipk, :cnd results were accurate. For example. 0.0047, 
Il:O III S ~ J S  WJS detd. irl about 1 hr. with g d  precision. 

Tadashi H a n  .~ 

Continuous measurement of traces of water 4 -  in --. liquid by 
automatic coulometric titration. E. Barendmht urd 
J. G. F. Doornekamp (Staatsrnijnen, Geleta, Neth.). 2. 
A d .  Chem. 186. 17&8G(lcJC2). App., solns., and pmcc- 
dum for the continuous detn. of p.p.rn. of Ha in org. 
liquids by anodic generation of 11 for the Karl F w h u  re- 
agent are described. K. C. Stone 

, Karl Fischer determination of water in lmmonium per- 
chlorate witb automatic titration apparatus. Evdution of 
reaction rate parameters and statistical evaluation. Eugene 
A. Burns and R. F. hluruca (Stanford Hes. lnst., Menlo 
Park, Calif.). Anal. Chcna. 34, S48-54(1962). The detn. 
of II,O in NH.CIO4 by thc Karl Fialier metl id with the 
use of automatic titration equipment was studied as a re- 
sult of the wide divergence of results from diUerent labs.; 
a Bechian ModJ KF-2 Aquametcr was used. The major 
instrumcntd factor is the lack of anticipation of the end 
point, which is influenced by tlic fwd rate of the titrant, the 
rate of stirring. the position of the electrodes, the wl. of 
soln.. polarization of tlic electrodes. the amt. of H a  to k 
titrated, and the selection of the end point. The inaja 
ctiem. factors are the finite rate of mction between the 
Karl Fisclier reagent and H.0. and the very small amt. of 
HzO present; in a 3:1 pyridine-MeOH mixt., the rate of 
reaction increases. A description is given of an  attachment 
suitable for visual observation or the recording of dead- 
stop end points in conjunction with the impcdancc detectioa 
system of the aquanieter. Surface H a  is detd. by the loss 
in u t  at 11O0, and also by Karl Fixher titration of a satnpk 
plxed in a H&-free satd. XIeOH mln. of NHcCI04. Inter- 
nal 1 3 ~ 0  is dctd. by Karl Firlier titration after soh. of the 
oven-dricd material in dry pyridine-hleOH mlvent. Re 

'0.05% H*O by 9 labs. have reproducibilities of 0.0018 and 
O.ooU% and repeatabilities of O.ooo8 and 0.0014%. rep.  

R. E. Stootoo 

Suits of irnalysis Of 2 SUTIPI~S of h'HJ304 with 0.01 pnd 

t/; 5 6  

Determination of water in liquid hydrogen fluoride. 
M. hI. Rnlnes. ZavwfrCn~w fnb. 14, 2S4-6(1948).- 
Prorcdurc: Sat. 48 g. of dry pyridinc with SO, until it gains 
14 g. in wt. Add a soh. of 15 g. I in 150 ml. abs. AIcOOli; 
standnrditc the rcngcrit ngninst hIcOt1 contg. a known 
quantity of H:O. In R llnkclite cvliridrical vcssrl with a 
screw-c:rp carrying n pcrforatd hafile. place 50 ml. of a b .  
MeOH. Pour the liquid 131: into 3 cliillcd Cu vessel 
(below IO'), weigh xfter closure (CII lid), and place the 
CU container on the pcrfor:ctal bnfllc of tlie nnblite 
vessel, which is then hcmncticnlly closcd arid inverted 
several times. Aftrr a few inin., rrniove the covcr and 
pour tltc ~ I I ~ - ~ f c O i f  solii. into a 100-nil. volumrtric flask 
m t e d  uith pnr.ifin. Add dry XIrOlI t o  the 100-ml. 
mark and uw 5-10 rnl. aliqtiots for tlir titration with the 
Fiwhrr rragcnt (end point--d:irkcning of sola.). If thc 
soh. is too d:wk, iisc potcntionirtric iricthcd with Pt and 
\V c1cctrodc.s in a closcd ve~*l; tllc brr;ik is 20-25 nlv. 

C. hl. Kosol.ipoff 
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Experimental parameters of the Beckman Model KF-3 aqua- 
meter. Dennis K. Cere and Clifton E. hfrloan (Kansas State 
l:niv.. Manhattan). A n d .  Chmr. 35. 597-!4( 19f)J. Exptl. 
pxamrtcrs of the Beckman hloclel KF-3 aquamrter were meas- 
ured by titrating H:O in org. adwrits with Karl Fischrr Reagent 
(KFR).  Tlic concn. range was 20-50 mg. of HtO/inl. of sample 
soh. The Iced rate was 7.5 ml. of KFK/niin. The vol. of 
soh. at the end point was approx. 19 ml. The neutralized re- 
action mixt. was removed from the vcsscl after each titration by 8 
siphon tube. The 
reproducibility of  direct titration with KFH was compared with 
that of back-titration with aq. MeOH soh. (1). For. d i r m  
titrdtinn. the K F H A  ratio was O.9R3 f 0.012. and for a dinerent 
set of u)lns. was 1.356 f 0.043 by back-titration. The standard 
deviation of a set of direct titratinns of the €1.0 content of 
Cl1Clr is fO.(WW)3. l-dcconol f0.0044. MeOH fO.029. and 
P h N 4  f 0.0019. 

The timer was set at the 30-wc. position. 

Mrrlr 1. Eiss 

De te rha t ion  of water content in potassium difluoride. 
Ciovanni Barbi and Scrgio I'izziiii (Euratwii C. C. K., Ispra. 
Italy). A n d .  Chmi. 35. 4W-l0( I!G3).  To distinguish 1 1 4  
formed by estrrificatiori t t f  1iO.k. tlic sttlvciit a d  KtlI:: in the 
Karl Fischrr HrO drtn.. tlir f~ill~nviiig trchiiqur was dcvetoped. 
A 1i0.4c soh. of K H L  ccmtg. <O.l';i, 11.0, was i n t r c d u d  
into a ccll contg. dcliydratr.cl pyricliiic. A cttiist. currrnt o f  3.5 
ramp. was i inpwd.  :ind tlie veilt:igc.?; nir;iwrcd rlirn titrated. 
Sinall. const. quaiititics c l l  Karl F i 4 c . r  ( K F J  rcagrnt wcrc added 
to the mixt. e;icli time tlir vtiltagc c ~ c c c ~ l d  2.3) niv. The titra- 
tion was recorded as a ciirvr i d  traiisititm timr. t. 1's. vol. o f  KF, 
and compared with tlic titration of  a blmk. Tlic inflecticm 
points of the curvcs wrrc takrn ;is rrfrrrnccs. The 11.0 content 
was calcd. by 1 [ (G  + G.)n - (d,/da)(G.n')l fl / IO I'dG. where 
n and n' are cc. of KF, rrsp.. fur saiiiplr atid blmk, G is g. of 
salt. G. is g. of HOAc. T is titcr nf  KI: iii nig. lI:O,'cc.. V i s  the 
vol. introduced uito tlie cell. arid d. and d. are rcsp. ds. 

J. U. \'ciderma 

The determmation 01 moisture in acetone. S .  K. Mikhailyan. 
A. V. Snkolov. and C .  A. Sdnva.  Zurodd.  l a b .  ZQ(9). 1058 
(1963). To decrease the titcr of t h e  snln. USCYI in thc dctn. of 
Ha in acetone, 30 cc. hleO11. 24.23 g. 1. 38.7 cc. CbH'x. and 
15 cc. sol arc used; !he ti,tyr-?f-t!i:- reiigcnt is 3.63 mg./cc. 
Titrate 5 cc. of a dry 5 CbHbN) with the titrant 
until a distinct I cok tune sample and titrate 
again to the same mol C. W e i n a  

Determination of the water required to hydrolyze the 
chlorination products of acetic acid and acetic anhydride 
mixtures. Andres Iiucsca Morciio and Oscar Hector Sag- 
ges.  I d .  y qulnr. (Bucnos Aires) 19. lG6-74(19S9).- 
The Karl Piwlier ii~etliod fnr detg. H,O is used. A sample 
contg. monochloroacetic acid and chloroacetyl chloride (I) 
is melted at  ioo and stirred; exactly 50 g. of the sample is 
weighed out in a flask and a known aint. of HsO in excess 
(about 1.6 g. ?ot?l) is added to hydrolylyzc I: the sampk is 
refluxed at 70" for 15 min. wliilc stirring. The mld sam- 
ple is diswlved in nnhyd. rlioxnnr rnnking up to 200 ml. 

nig. water/nil.. ariliyd. hIcOlJ. and a 5-ml. aliquot of sann- 
plc, tlic frcc wntrr in tlir -triple ih  dctrl. nnd tlie amt. d I b 
calcd. The crror i s  fO.OGLj;) by wt. water. 

.,.. wit11 the Karl l+.clier iiirtlind wit11 an equiv. of at least 3 

Thomas Gnrrh-norras 
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Determination of water by the Karl Fischer method. 

A review with 2 references. 

F. 0. 
I’izrat. G. S. Mrirr. and -1. I .  Brkva. Analrr Real A d .  
Farm. 28. 297-30!#( 1W~2). 

- _  . S,J3arabas . 

T h e  determination of the water content of the low polymen of 
fornitldehyde by the Karl Fiscber method. 1. The determha- , 
tion of the adsorbed water and bound water liberated by pyroly- 
~ 1 3  Of the polymer. K:ciictiue hluroi arid Kiinihiko Ogawa (Mit- 
sul~ishi Cl1rrn. Itid. Ltd., Ean:rgawa). Bull. C k m .  Sm. l apor  
3C(8), 96.5-9(19U). The adsorbed water was dctd. by extn. 
with dry MeOIi and Karl  Fischcr titration. Total water wasob- 
tained by pyrolysis of tlic polynier in propylene glycol and s u b  - 

Richard L. Every quent titration. 

Determination of water and alkali metal oxide in alkali metal 
salts of selenium and tellurium by Karl Fischer titration. Peter 
Tao-I Chi-ng and M‘. Charles Coiq’er (Soranda Res. Center, 
Pointe Claire. Can.). A nul. Clwni. 35! 11). 1693-Yl963). 
Anhyd. S a t W a .  KZTd7j. and S a . 1 i . T ~ ~ ~  hchare like a mixt. of 
the resp. oxides. and the h¶?O ( X I  = Sa,  K) content in t h e  
salts rearts quint. with Earl Fischcr reagent =ording to: 

K:rTes 4- 1, 4- 3% 4- 3CljrOH - 2Kl  + Te -I- 3IiSO,CHa, 
and >aylilTrO~ + 311 + GSO: + G C l i , O H - ~  2Sa1, + JHI 4- 
Te + GHS0,CIia. The titcr for Xa&-OJ.atizO, K;Te01.2H10, 
and Sa2H4Tr0~.91it0 is a nirasurc id the combined MtO and 
HtO content. The latter was ralrd. cithrr by assuming the 
sample is composed o f  purr anliyd. s:Ot and H a  only, or by 
estg. the XI20  content srp. and obtaining the HYO content by 
diffcrrnce. The results agrrc well with the H a  c-intent -found 
from wt. loss on thcrnial drying although the thermal drying 
prnccdure is more timr-coiisuniing. Aiihyd. Sa$eO, i s  not 
affrrtrd by Earl Fiwlirr rr:igtrit :and thr  titrr for S a W J O H r O  
is dr r ivd  ricliisivrly h i m  H20 rontmt. 
2H.0 rrystals is mt rcportrd prrviiiudy in thc literature. It  was 
prrpd. by adding EtOli to a satd. soh. of K:TrOa and allowing 
the soh. to stnnd for 1 month. 

h ’ a w s  + I t  + 3s01 + 3cIiao1i 4 3 s a 1  + !k + ~ H W ~ C H J .  

The prtpn. of &TTCOJ.-. 

Pctrr Tan4 Chiang 

Determination of water in liquid hpOrogeo fluoride. N. S. 
XikohCV :&rid 1. F. .Aki\cliikqnx. . ?audshp  Lob. 24, 
41&19(19j8).-The nictliod is bascd on the fixation of HP 
by KIiF,  whcrcby xcid mhs ,  wliicli correspond to  the p h v c  
c1i:igr.m #if the system HF-KF, are fornied. To 1.5-5 g. 
KJIF, in the Tcllm wsscl of n titration unit, isadded O.?-OB 
6. liquid 14F t:tkinp; care tu distribute the acid eveilly ovet 
tlie layer of K I l F .  Tlic cover is tlieii cliangcd for one fitted 
with a11 elcctr~rle and stirrer, and the titration cell is placed 
iinclcr burcts ra mtg. the Fisller reagrnt. anhyd. M d H ,  and 
the stanrl:ird soh. o f  1l:O iri McOli. Titration is carried 
out by tlic addii. of sni;ill pwtiwis of tlie titricting SOIN. 
The omtriit of lit0 is c:ilctl. by the foniiuh ImTp - 
PI.  Tb/v - p.T,t.J.lW/wt. of  s?mple. where m. n. p are 
the vols. o f  the s ~ h s .  o f  the 1~ish-r  reagelit, the anhyd. 
and the stand:rrd Ili-OIi, resp., a i d  T arc the titers of the 
c~irrcspwidiiig soilns. Fair tlic prcpn. of one 1. of the Fisher 
rc.ipeilt. S 4 . i  g .  ic~liue is cliswlvctl iii 3 9  rill. pyridine, 665 
nil. NcOIi is : i i I t l d .  m t l  t g i  the soh. obt;tinerl, 45ml.cou- 
clcnscd SO, is :rdrlecJ uiitler intense cooling. 

Jc:m Faniondon - .  _. . 
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bYDetermination of water in red fuming ni&-rcid b y  K d  
Fischer titration. E. A. Bums and H. F. Muraca (California 
I n a .  of Tcchnol.. Pasadena). Anal.  Chcm. 35(12). 1967-70 
(1963). Ux of the Karl Fisrher titration for the direct detn. of 
H;O in rzd fuming HSOl (HFXA) was investigated, and a modi- 
fied prncedure was devcloped whereby H;O can be sucrcssfully 
detd. in WFNA samples contg. SlSC/o h’a. The method con- 
trols the exptl. variables in order that the following reactions are 
stoichiometric: H*O + 2 X G  4 H S G  + HSG; H X G  + 
i / ~ I s  + SG -t CHIOH -. HI + KO + 11S?4C€11.,,rThe pooled 
standard deviation (40  degrees of freedom) IS 0.05- 10 abs. and 
the error is 0.042% abs. The method is applicable whcn H F  and 
larpe amts. of metal contaminants are present. E. V. Jones 

Determination of water in ketones by the Karl Fischer method. 
Kananie Murtii, Kiiiiiliikii 0g;lwa. and Yac-ko Iiliii (hlitxii~islii 
C&m. Ind. Ltd., K:tn;ig:iwa l’rrfect., Jap:in). Hunsrki AhKaku 
12(10), WX3-.5(1963). A s  the krtoiies prixluce HtO in aecortl- 
ance with HzCO + 2XlcO11 -, WtC(Ohle)i + H:O in the cciii- 
ventional iiirthid, tlir follo\ving ciinditiniis arc rrcoiiiiiiended for 
‘ detn. of l i& in MriCO. hlclltCO, hfel’liCO, arid cyclohexanc 

ctc.: 30 nil. niixt. (1 + 1) of prcqtylrne glycul and pyridine as a 
solvent. titrate a t  10 - 15’ s3niple wln. <20 nil.. total H a  
content in sample <50 ml. Thecrror is <IC;  . Tadashi Hara 

Moisture content of propellmte. Mantaro Uetakc and Junk 
chi Somura (Asahi Chem. lnd. Co.. Sakanoichi, Japanj. 
Kogyo xagaku Kyokaishi 23(61, 302-7( 1962). Several factors 
affecting the equil. moisture content of propellant grains WM 
studied. The results obtained are as follows: ( I )  The history d 
humidification and dehumidification id the propellant hasa serious 
effect on inoisture content. Even at the same relative humidity. 
a propcrllant dehumidified under lower relative humidity shows 8 
lower moisture content. while cine liuinidified under high relative 
huiiiiditp s l i o w ~ a  higher value. ( 2 )  A priipellant having a higher 
content o f  residual a~lvents  slrows higher equil. moisture, and 
one having a lower content i s  hiwer. Apparently, tine of higher 
moisture content has more non-cryst. rcgions as coinpared to 
one of lower inoisture eontent, since ntm+xyst. regions sup- 
pisedly have iiiuch aflinity fi)r nrtiisture. The inethnd of detg. 
moisture contriit o f  propellants is given. The Karl Firhcr  
method is preferred for the detn. o f  sriinll am%. 

Vutaka Majima 

The Karl Fischer method for the determinatim of the 
moisture in some reagents. G. D. Glebova and G. N. 
Koshcleva. T m d y  V s t s o ) ~ ~ .  Araurh.-Is~Icdmatd. Inst. 
K h i w .  R r o k f i t m  1958. No. 22. 115-18.-The Karl Fixha  
method was u s r d  to  det. moisture in some nrK. and inorg. 
rengrn t s  ( FcCl: .4 1120, Ca( NOS 1: .nT I:O, Xi( NO& .6iH&, Q- 

sulfobcnzoic acid. and nlcthyl tcrrphthalnte). Moisture 
could also he drtd. in reagents insol. in the nhs. XfeOH. 
The pulvrrizrcl re3jirnt swnple (-1 g.) was aispnded in 50 
ml. ahs. Me011 atid broupht to  boiling with 8 reflux con- 
denser. on tlic upper end of which the CiClt p i p  was placd. 
When conlrd to rooin triiip.. snnic of the matter in the 
uppcr layer w3s removed ntid iitrated with the Karl Fisclta 
reagent. In  thc cletn. 01 nioisture in Bn or NH, hexacyano- 
ferroates, boiling with thc abs. MeOII complctcly ertd. 
the moisture in 30 min. The accuracy was confirmcd by 
analyzing artificially moistened Umplcs. From Rrfrro- 
Zhur.. Khim. 1959. Abstr. No. 4‘31%. 0. Boshko 

Determination of small amounts of water in hydrocubon#. 
L. S. l’etukliova and V. A. F~iiiieriko. .4zrrb. Khim.Zh.  1961(6). 
121-5; cf. Lowclsiid. rl ul . .  CA 58. l f X 3 ~ h .  In a sperbl app., 
&O is detd. in Cat16 by the Karl Fiwhcr inethtd. With 11-70 
p,p.iir. H:O in Calfs. tlic rrl;ctive errair is 0.25-9.8‘;. With <8 
p.p.in. HzO. the rel.itive crrcir is L?o‘;i. Eurilla Mayak 
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. Determination of moisture. Louis nris%ud. Chim. 
anal. 33, 15'J-69(11051 ).-Thc iiunicrous nirthods for dctg. 
1 1 2 0  ill various st:ites arc rrvicwed critic;illy with particu- 
I;rr attcntioii to the very wtisfiictory 1)roccdure of Karl 
Fixher. Two rcagciits arc' iicwssary. ( I  ) A soh. of 60.4 
9.' mhyd. 3IcOII. 26!) 1111. of pyridiiic, 81.4 g. of pure I, 
;d (i.t g. s. Otic 1111. of this soln. rqti:ils a b u t  0 mg. 
I I:O but it iiiust be staritl:irtlizc.cl cl:iily :itid 1w at Ic:ist 4 8  hrs. 
old WIICII U I W I .  (2) A wln. in hIrOlI of O.(V24.03 g. IlrO 
atltlrcl as such or as a s:dt coiitg. llrO of rrystn. The Pim- 
ylc is trcated wi th  Y ki,owsi 4. uf Soh. 1 sild the ucws is 

titrated electronlctrirnlly with S l n .  2 until the c x m s  I 
i s  rriiiowd. l h e  rcactioii iiivolved is: ( C b I l 6 N h . S  + 
SI1SO.Clt~ wliich, howcwr, is otily about MI% triic. 31 
rc faenm.  N'. T. Itall 

CbHbN + ClliOli 4- It  + IIrO SCoH,N.HI + C,lib.- 

Continuous determination of watn. Stamicarbon h'. V. 
Dutch 96.458. Dec. 15. 1960. Addn. t o  Dutch 94.380 
(CA 55, 119661). To prevent fouling of the electrodes, 
KI is replaced bv HI or an iodide of an org. base. 

C. A. C0eth.b 

Apparatus for continuous determination of water. Stami- carlwri S.V. Dutch 94,380, XInp 16, 19Go. The app. con- 
tniirs a measuring ccll, divided into 2 parts by a sinterod 
glass plate. In both parts of the ccll, a P t  electrode is 
placed. T!x sair.jAc. ;iiisecl with Xarl Fixher ragent. 

'contg. KI instead of 1, is fed continuously to the part of the 
cell wliich, contains tlie anode. Here excess 1 is liberated. 
Part of this 1. in an amt. corresponding to the :. 1120 pres- 
ent, is conwrtcd into KI again. The remaining coIicn. of I 
is niusurcd potent ionietrically or arnpcrometricnlly. For 
exal?ple, 0.1-0.570 H20 in a urea melt was detd. with a 
relatirc accuracy of 2-5s. C. A. Goetlials 

Determination of the water content of flour and flow prodo* 
by the iodometric method accckding to Fisher. Jan Hampl and 
Vladimir Raspcr (Vysoka S o l a  Chrrn.-Twhnol., Pragu4. . 
Sb.  Vysokc S k o l y  Chrm.-Tcrhnd. P r u x ,  Oddil Fa&. P d r a v i ~ l e ~ h  
Tcrhnol. 4. R. 2, 365--7&&(lIwin). The y r i d  n-ssory for 
cxtn. when MeOH was used was 20-30 niin. Optimal r c s u b  
for the detn. of water in pastry wcre achieved when the sampk 
was made fine until the size of the prrticles did not c x d  500 L. 
Extn. was carried out for 1 hr. at 45'. Dctn. in wet gluten rU 
not convenient due to the work required for the prtpn. d thc 
sampk. H. Mlodrikova 

//q 78c, 
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1 Automatic apparatus for the extraction and determination of 
water by the Karl Fischer reagent. <;iiirgio Pryronel and 
1)cinirnico ] ) e  Fi l ipp~  (I'niv. Midrl>a, Italy). Ann. Cham. 
(H, ) ine )  53( 10). 142i-34( I ! W ) .  The :iutiiniatic app. rnablcs the 
hl,t or  c,Jd cxtn. of 11:O friirn ~1111pli~s  vithrr inwl. in MeOH or 
1,thr.r : i~i l iyd.  s ~ ~ l v r n t s  in eintg. ei:ctrri:~ls which interfere with 
the Karl Fiwlicr rc;~ctiiin ar~d are tii be siiriu1t;tncciusly pptd. by 
a1)I)rtipri;tte re:rgcrlts, the runiiing ( t f  rractiims pr#ducing std- 
c\~iiii~ictric :iiiits. o f  H20, tlir tr:in&~r o f  the 114 thus obtained 
(0 the titfaticin cell after fdtratioii and its dcaii-siop titration 
against Karl Fischer reagcnt. ['sing 25- and 10-ml. burets, 
cl~ar:tctcristic data are, rwp. ( i d .  unless otherwise specified); 
cell VIA. 150, 100; 9,lvmt v d .  15. 10; ing. HlO/ml.. reagent 
5-6 ;  optimum ;Inlt. H:O in niriiple a-100, 20-40 mg. 

J .  DeFeo 

Dead-stop determination of trace9 of water in aliphatic ke tona  

wid gar1 Fiscber solution. F. Fiwher and R. Schienc (Tech. 
Univ., t)redcn, E. C-r.). Z .  Chrrn.4(2).69-7O(lWFI). Water 
in acetone (0.14.4'b) and water (0.44.8%) in MeCOEt are 
detd. by tlir Karl Fiwher mrtlind with a niax. error of 1%. B. T. Kho 

Determination of smal~quant i t ier  of wakr  of bydratim Sa 
some transition metal halides. L. Giuffre (PaJitenico. Milan). 
Chiw.  Jnd. (Mi lan)  46( I ), 51-3(1964). Uater was precisely 
dctd. for cniii. O-'TiCi, (0.14-0.%i wt. Ha) and VCL (0.12- 
'1.3s n t .  5: )  by a rnzthxl uwful for othrr inorg. salts sol. in 
nai-iaq. ailvetits.  Tlw sr l t  was disudvcui in a known vol. of 
an1,yd. ~n~iizc.rir-EtOJi cBf ~ I I O \ V I I  l l tO roriteiit, then distd. under 
dry. inrrt gas until ab~wt  ti^)',; #if the r*tlveiit was collerted in a 
rwvivcr at - 1 1 " .  Aiiliyd. !i¶c*OJI was added and the soh. was 
?itrated p~trnti~~trirtr icslly with Fisrlirr rragrnt. h¶. A. A N  

The determination of water in g r l o u i u  fertilizers by a modi- 
fied Karl Ficcher method. I .  J o h ~ s t o n  and E. J.  Smith (Firons 
Fertilisers Ltd.. fpswich. Engl.). Ckm. Id. (London) 1944 
(8). 315. The prinriplc employed is to r x t .  material for stand- 
ard periods with s o h .  of low Ha solvent power and then to 
titrate portions of the filtered ex(. with Karl F i rher  rcagmt 
(Mitrhell and Smith. Aquomdry. 1948, 450  pp. (C-4 43, SZE). 
Various mixts. of dry MeOH-CliCl, were used as extractants; 
extn. time was2  hrs. (although extn. is usually complete in 1 hr.). 
I t  is possible to r r ~ i n d u r c  the results of various standard oven- 
drying nir.tliods by chwsinga suitable extractant. L. Dupub 

Determination of moisture tu small samples of offsit inkr? 
S. A. Shrlukliina and M. N. Savosina. Pnlrgr. Proiw. 1963(10), 
19-21. HZO hasa detrimental eflrct on printing properties of ink; 
it is  therefore impnrtant to have a g c d  method for moisture dctn. 
In practirc. sarnples arc taken from inking rollers and their wt. 
i s  about 0.01 41.3 g. nie  small sample wt. precludes use of the 
Dem-Stark mcthtd conventionally used for detn. of moisture in 
inksand requiringab~ut 1O.Og. material. Such small samplescan 
be c.onvenir~~tly analyzed by a modified Fisher method. The 
mcxlification comprises the use of an elirtric end-pint  indicator. 
based on menLurements of pilarizatitJn c.m.f. The modified 
m e t h d  was succedully used on a large no. of samples and the 
observed relative error of detn. was <So;. George Chaplcnko - 
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Determination of moisture in ion-exchange resins by the Karl 
Fischer reagent. Frank S.  I1idlii) (Hi) l i ir i  8: Iiaas Co., I'hila- 
lic*lpliia. Pa.) .  : lnnl.  Ckrrn. 3% 13) .  2164-X IaW3) .  The dctn. 
o f  li:O in itw-vxcliange rr5ins iii hlrOH or pyriche soln. by 
dircvt titraticm with the Fiwlirr rr:rgent (CA 29, W P )  6 

dcwrilnd. Thy rsptl. rcsults are coiiipmd with those t h l a i n d  
by ~, \wwirying and by a7ccdrtq)k diktn. 'The ovm-clrying and 
tile ciistn. iiicthtds give Iim rrsults. which itre attributcul to  the 
inc<niiplcte rriniwirl of 1 4 p  frwn the intcrnal pcirps. The pre- 
cision of the titration nictht?% clairi1td as f0.;5'j;.. with no 
nwasurcinrnt cliffrririg by more than 1.5';;. from the mean. 
Tlir titration inrt l i~d thus ovcrcoiiirs the liinitatii1ns of the 
oven-clryiiig :and distn. mrthids. csp. at lor IirO conens. and 
for tlir clrtn. o f  tikhtlg bbund rcsiduril 1 3 4 .  L. C. Thomas 

Karl Fischer reagent for tbe determination of water in C ~ D -  
densates of sodium tetraborate and diols. Charles B. JordPa 
(Aberdeen- Priwing Ground, Md.). Anal .  Chcm. 36(2). 421-5 
(lWi4). karl F i rher  reagent docs not react with S a  tetra- 
bir:ifr t h a t  is cliern. b u n d  in a diol condm%te. c.g. with cthyC 
ene or priipylrne glycol. Karl Fisrhrr reagerit can thus k used 
to dct. free li?O in such cciiidensites, and the degrcu of conden%- 
ti#m ran he e t d .  F. Lafalonth 

Apparatus for tht macro- and semimicro-estimation d water 
according to Karl Fischer. G .  Hesse and W. Herb (Inst. M i k m  
biol. Expt. Thrrap., Jena. Ger.). Chcm. Ted.  (Berlin) lS(11). 
tiW-l(l963). A new Karl Fischer bwet can k complctdy 
closed ag:tinst a tm.  moisture fur use in macro (limit 5 ml. soln.) 
and semimicro (limit 1 inl. soh.)  estns. Dorothy M. Goode 

Rapid titrimetric determination of water and SO, in 6pmt acid 
kft in DDT manufacture. 1. Dragusin and D. Trifu. Rm. 
C h .  (Bucharest) 15(3). 164(1W); cf. CA 56. 54024. TO det. 
HtO: to 0.5-0.8~~. of spent HfiO, add gradually 1 :22 pyridine: 
dioxane, with continuous cooling, and titrate with Karl F isher  
reagent untii the color changes from yellow to red-brown. Atm. 
humidity is excluded by covering the flask with a perforated 
stnppcr driring the titration. ~-Chloroknzenesulfonic acid docs 
not interfere. To det. SO, equrv.: to 2 cc. of HxO add gradually 
with continuous cooling 20-5 cc. residual oleum, weigh, homqr- 
mize, withdraw a small aliquot (0.5-0.8 cc.) and continue 8s 
above to det. excess &O. Calc. so1 by difference. 

M. Lapidot 

Determination of external water in white rugarr by direct 1 
titration witb Karl Fischer reagent. R. G. Bennctt. R. E. 
Runcckles, and H. M. Thompson (Tate Lyle Refineries, Ltd., 
Kcston, Engl.). Intern. Sugar J .  66(784), 1O9-13( 1W). The 
external or surface water of white sugars can be detd. by dircct 
titration of a slurry of sugar and dry MeOH with Karl FiJcher 
reagents. 
distn. method. Both the vacuum distn. niethod and the Karl 
Fisher method show that the sugar will not release all the avail- 
able surface water before a maturing period of 8-16 days. 

Tlic results are in agreement with tho= by a vacuum- 

Elwin. E. Harris 

i 

.. - *.... . 
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Reagent for the determination of very small amounts 
of water in gases. liquid, and solid substances. Joliannes 
Hcttdrik v.111 tlcr !Uculctr. Brit. 728,947, Apr. 27. 1955. 
Thc iodornetric titrdtion of 11:O c.in bc pdonnrd with 
:I rrngcrit prcpd. by tli*zol\-ing 35 g. NaI. 85 g- anhyd. 
S.iOAc, :mi 6:$..j g. I in  t;fW ax. 11cOlI. adding 90 CC. 4 M  
So: in AIcOtf. .itid tltrii tltlg. to otic I. with XleOH. Other 
ults  of wcik org. .tcids CAII be IIHVI. Such reagents are 
stable and produrn no side rc.tctioirs in tlic dctn. of HrO. 

. Sidney Gutcho 

L 
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Tae determination of water with calcium hydride. A. L. 

'Gol'dinov. V. I. I~ukt~ovitskii. and C. Z. Srttbinskaya. Zh. 
Analif. Riiinr. 17. Slll(i'3Gl); cf. CA 57, 91212i. To improve 
accuracy in the detn. of HtO with CafIt, the reaction is carried 
out in an app. coiisisting of a cdihmted gas buret and a reaction 
test tube at 5.3400". This ensures stoichiometric evolution of 
H. C. Weina 

Determination of water content in ethanol by gas chrornrtogm- 
pby. Tmiotsiiiir T.iira I );?.ut#) \Voinrii's Cttll., Japan). Ifakko 
Kyabrrrsht 19. #I1 lO(l%il ). CIWI. ilk. was analyzed by gas 
clirc~~ii;rt~~grsyliy for lflO content. Caiin. rhein. pure ak. Eon- 
tained 04.5c: Ha. Triiti Sarasaki 

New method of physicochemicd inoedi ition of phases h 
mixtures. L. C;. 13crg. 2-veri. Sckforo %i:.-Kbim. A d . .  
I n s l .  Olsiirlrti i Nenrp. Khim., Aknd. Nauk S.S.S.R. 19. 
24-rtt-.iS[ i!)-l9).-Tl1~ two Inethds derrilml are 0s -vdu-  
metric :ind thcrinogmphic. The first of thesc consists d 
liwtiiig a mixt. stcpwisc st definite temps. and detp. the vol. 
of g.is evolved in u c h  stcp. Ei~ch of the colnponents of tlw 
r n i x t .  1iIier.itcs 3 gas (CG. HZO. Nil,, 0, cte.) at +OIIY 
dcfiiiitr temp. m i l  the nint. of the cornpoilent is calrd. fmm 
tlic n i l .  of g.is cvolved. The gas vol. is &td. in a s@Uy 
dcsigned gas burct. Slniplcs of Cl.O,in.3 g. are suitable 
for this procedure (cf. C . 4 .  44, 103.Q~). Since dctn. of 
H*O vapor is tlitlicult I ~ l c i i i s e  it coridcnscs, the r a p  is 
passed through Call,. aiid the cquiv. vol. of 11 given ofl 
is masurd .  The thcrmogmphic 1netlioc1 corrsists d detg. 
the t h m d  effect of an m;rlyzed sul~st;~ricc to which was 
added D known qu.iiitity of substance of which the t1lerm;ll 
c-ffect is knowi. The qu:tiatity of sought sul,st;ance is calcd. 
from the ratio of the arcas of the 3 thenrul effects. 

M. Hoseb 

because it also evolves Ht when in coiitact with Call,. 
Expts. shot\* that ariliydrous dioxane is iiiorc satisfactmy. 
Sa t ihc tory  results have bwn obtaiuctl with small quaitti- 

.ties of blood atid with dioxane csts. of wlid putvdcrs. 
DiEculty may poshibly a r k  with large quaiititips uf 
lipoidal substances, such as fats, as thew will alio 1K: 
u t d .  by dioxane aiid Icad to low rewlts. Such diflic-uiticr 
can be overcoine by u4ng a strictly unifurni trrhiiique 
and an criipirical cililiration curve. W. T. Hall 
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Devices for determining the content of water vapor in a ga8 
flow. Bernard Brasxur, George L. Gargasson, and Jcon R. 
Perilhou (to North Am&can Philips Co. Inc.). U.S. 3,046,- 
098 (CI. 33-254). July 24,1932; Fr. Appl. Nov. 4, 1957; 2 . 
In a device for mmsiiring the content of HIO vapor in a gas EW 
which might bring about corrosion, the free 0 h the gas flow b 

.removed if the measureinent would be disturbed by it. The 
free 13 is meisured or removed scp. and the H a  in the gas flow b 
decompd. with chem. binding of the 0 and. subsequently, the 
pressure of the I i  is detd. alter diffusion through a semipcnneabk 
wall, e.g., of Pd. 

. 

Betty L. Md3uUy 

Some new, very sensitive methods based on the measurement of gaseous.rolumes. 
b u l s  HAcKsrn.1, GEORC;ES D'IIIIART. ;Inn. r h i n .  5, ! l . j - l ~ ~ : ~ ( l ~ t ~ t i ) . - ~ .  NCUI 
r-olumdru mr//iod n/ rlcnrrn/wy una!ysis.-Iti a single sample weighing 20 mg.. i t  is 
possible to dct. C. 0 and N with rctnarkblc accuracy. Tlic principle of the method 
consists in heating the nrp. scihstancc in  an evacuated vertical tu&. The substaiice 
is covered with a mliimii of CiiO to insure complcte oxidation and on top of this them 
is a reduccd Cu spiral to  inairc reduction of oxidcs of N. The evolved gases are chilled 
to -XI', which catiscs mngclatinn of H-0 .  The residrial gas is measured before and 
after the CO1 is ahscnlwcd by KOII and K A O C  From the chilled tube. H a  is allowed 
to evap. and after cnntact with Call, the lilmatcd €12 is measured. Drln. of wafer 
in a gas nii.rfim.-Thc principle of the method is the same-condensation of the water 
.by evacrinting and chilling. cniitact with CaH? and mcasuremcnt of the libcrated Ht. 
In ordrr to get accurate rrsiilts with small samples it is necessary to take spccial pre- 
ratitioiis, which arc eniimrratrd iii tlrtail. N ~ o  mr/hnd for dcfcrmininl: tarhnn 
in sfrrl.-Thc stccl is r!i::-x~l~-~l in (i N HCI. a very stronK solo. of CrO, is added atrd thc- 
systcni is cvacniatcd. Thc g a m  pass through a cmclcnsrr. i(q in the Cnrlcis method 
thcii throiigh a t i t lr  chillrcl to --Poo, which cnnclcnscs H,O :ind CI,. then through a hot 
furnace cniitg. CiiO. ani\ finally into a tiilw chilled to -190'. which coiidcnscs the CG.  
As miiipircd with the Cnrlcis niethml. thr methocl is not tinduly tedious. btit it cannot 
Inr as ranid ns the drv nmlwstinn methocl now in usc in mnst stcel labs. 

11. 

I I I .  

U'. T. H. 

...- .--. 
Determination of water content by means of calcium hydride. C)~.AV SOTWARP. 

2. a n d .  C h r .  80, 2l-.3i(l93l).-Tl~r usual rnrthods for dt.tg. 1f:O are dc-rrilrd and 
criticized. An app. is described 
:itid iiiimcrous malytical r t . h i i l i s  arc. givcii fnr a mci1lc.d which dc p.iids ii1:c.n the fact that 
Cali: reacts wi th  watcr to give 11, gas which can bc incasurrd Iwst over pure glycr rd  

I<cfrrcncc.s to thr litt*raturc of the siil>jcct arc girtan. 

W. T. H. 

I 

Reaction to produce 
Reatent n o t  zivcn in abs t r ac t  
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Determination of small quantities of water in gat- 
and vapors. Karl Arkcrrnarin (to I. G. Farbrmindustrie 
-4.-G.). Gcr. 719,318, >larch 5, 19.42 (CI. 421. 4.lGJ. A 
const. strrain of thc gas or vapor IS brought in contact 
first \\ith a nitride, \rlrich at  ordinary temps. gives oU 
XI43 \vheti iii contact with 1 4 2 0  and then with a weak 
wh!. capablt of forrning \rell-conclucting NH, salts. . 
cord. of t his solti. i s  then detd. 

k Determination of moisture in solids. F. Roth and A. 
Schnoor. Brennslof-Chrni. 22, 9!3-100(1941); ef. C. A. 
34. ?7RfJ7.--Introd~~ce 2 g. (1 g. for a water content OWT 
2y0) of solid sample into a drying tube forming part of 8 
train consisting of a witable app. for drying Nt. a MgsN, 
tube and wash bottlc contg. 5060 cc. of 0.05 h' HCI. In- 
sert the drying tube into a water bath maintained at 80- 
90" and allow N: to  pass through the train for 30 rnin. at 8 
speed of 4 l./hr. Drt. the amt. of NHa formed by ti- 
trating the excess HCI with 0.05 N A'aOH and methyl 
orange as indicator (1 cc. 0.05 N NHs = 0.0027 g. HtO). 
Pass Nr through the train without the HCI wash bottk fa 
10 min. (4-5 l./hr.) licfore introducing the sample. Thc 
method is suited for all solids except thosc giving off N& 
at  80-90" or deconlpg. a t  this temp. under the fGrmatioD 
of water. Determination of moisture in gases (appendix). 
F. Roth. Ibid. 77-8.--bXoisture is dctd. in gas having 8 
highcr temp. t h i n  the surroundings by replacing the 
usual hIg,Nt tuhc by a rectangular glass tube (6-8 mm. 
internal diam.) with a three-way stopcock, filling one side 
only with the nitridc, introducing info the gas line, allow- 
ing it to  assume the temp. of the gas duriirg 10 min., theo 
turning the tube so that gas pases through the tube for 10 
min., after which mcasurements are made in the usual 
manner. The procedure is suitable only for gas a t  moder- 
ate pressure. COS in the gas has no effcct on the accuracy 
of the deta. of moisture by the Mg& method. 

Hans Schmdler 

Determination of the moisture content of g3m. F. 
Roth and A. Schulz. BrrmsloJ-Chrm. 20.317-19(1939). 
-Pa-.$ allout 5 1. of the gas through a tube contg. 2.5-3 
g. hIg,Nr m i d  with glass wool. NH, is formed by the 
reaction d H D  with >Ig,Nr and is absorbed in a measured 
vol. of 0.G N IICl. The ex- HC1 is titrated. 

B. C. P. A. 

Determination of water in alcohol mixtures. \\'. j m v n o w c z .  P r : r m y l  .Vnj/mny . 
6, 4FH--7( 1!lJ1 ~.--'I'hk i\ P critical rrvicw of the literature, with spcrial rcft-rcnm to the 
papcr of Ijictrich and Conrnd (C. A. 25, 4491). J. W I E R T E U K  
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-Determination of traces of water in methyl chlonoe. 
€1. GuCrin. Chisr. urtul. 31, 2J;F4j( I!N!l).-\Yatcr in 
samples of h'lcCI CIII be cletcl. by pissing the pas over 
Mg,& which c;iusCs the furtiratioit of E mols. XI{, from' 
each 6 molcs of I ItO. The Sll, c;tn lw ; i l sorh-d  and detd. 
as in the Kjeldahl distn. W. T. Hall 

Determination of water in liquid fuels by mems d 
MgIN8. Enzo fipparrlli and Aldo Sirnoactti. Ann.- 
chim. applicata 34, 40-?(1944).--lktrx. of 114 by use of 
MgJN8 by the method of Dirtrich and Conrad (C.,l. 25. 
H91) gives low results owing to the formation of a certain 
onit. of Mg(Ofi)i.'/iH:O. 
vented if the reaction tube is kept at IIU.. 

Ilorcver. this can ~1 p- , 
A. \V. C. 

- A method for the determination of moisture in garem. 
Eiiro I'ipp~clli a i d  Aldo Sinioiictti. A m .  cbien. oppli-, 
c u h  33, 3-9(1943); Chenr. Zcntr. 1943, II, 150.--ln dag. 
moisture in gascs by the uw of 3lg,Ny an error caa k 
cauud by the foniiatiou of %'iiic hfg(0li)r.  This C 8 0  k 
preventcd if the rcartion tube is kcpt a t  I M P .  The p r a -  
ciice of sn id l  quaittitics of CO: iir tbc gas does not in ta -  
fcre. When I:trger quantities of CO, and water are pres- 
ent, (XH4):COj is funned, part of which rcniains in the 
reaction tube. . h1.C. Moore 



D e t e m h t i o n  of water in liquid fuels by means of 
magnesium nitride. L. Hoissrlci. A nt t .  combvstil~lrr 
liqttidts 10, 449-.54(1!W5); Cf. C. A .  29, ~iOlt?'.-N~hIg* 
(5.g.) is intrcduccd into il YMJcc. tlask with 1CNl cc. C,H6 
drird over CaCIz. Thc CJIr ir distd. until half has gonc 
ovcr or until the d i ~ t i l h i r  is not illk. to litnius. -4 saniple 
of fuel contg. almiit 0.5 g. I&O is added and thc CJi, i s  
distd.. carrying over thc XH, formed, whirh is collcci~d 
in standardizcd arid. Thr S J I ,  fornlcd. and thus the 
original €110, arc zalcd. froui the back titration of thc acid. 
The reagcnt is not affcctcd by riiisis. contg. EtOH or less 
t h m  SO% XleOH. G .  Calingaert 

of standard acid. The rnctlld,. 
shown to givc cxcclleilt results in  thc nndysis of a k .  coiitg. 0.1 to 9.9% of watm. if 
snore than WC; of .\le011 is prcseiit, soixic X.\lca is foriilcd. which makes the rcsriltc I-, 
accurate. 'rii,~ iiicthod is sxtisfactory for the dctn. of water in gasoline. beuzcnc, ct?- , .  
and acetone. W. T. 11. . 

Each iiiol. of water prcsent liberates ' /a  mol. of N I L  
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Experiences in the volumetric determination of wnter. JOSW LINI~NER. 2. attar. 
C h m .  86, 14 I .%(1!(31 ).--Pliosphin. the trivial iiamc for nip!ithyldichlorophoaphinr 
oxide, C ~ J ~ , l ' O C l ~ ,  has h e n  uscd for tlie volumrtric dctn. of lirO. with which it re- 
acts and Iilxrates HCI, which can be titrated. \\'hen p r o m  prrrautions an tak1.n 
cicellent results can be obtained in detg. 0.2-10 mg of ratcar. Full dctai!s am givm 
concerning the procedure. W. T. H. 

Titration method for the determinntion of water. RONALD P. RULL. J .  Ckn. 
.Tor 1932, ?Y(J3-5.--Tlie 1 1 1 ~  thod dc wrilwd dcpcnds on thc reaction 01 wat17 with e- 
napl~tho~~dichloroj~hosphir~e. Oiic niol of HCI is fornird froin each nid.  of Ha and the 
HCI is rcniovcd by a currcnt of air. al)<orlKd in water and titratcd with tl  lJ2 N XaOH to 
an cnd point with methyl orange. For an approx. dctn. of watcr in org. liquids i t  sutficxs 
to mi, the sample with the rcngerit and pass an air currcnt though thc app. for several 
hn. W. T. H. 

, 

. 

Volumetric determination of smnll quantities of wntcr 
by means of cinnnmoyl chloride. C. J.  vaii Nicwwm- 
burg. dfikrochim. Acfu 1, 514~1!M7).-L)ircrtions lu 
prepg. ci~inirnoyl chloride from rinnainic acid and thionyl 
chloridr are given. This acid halide proved the most 
wislactory of all t h ~ e  tried. It rcacts with water pc- 
cording to  the equation; SC.HICOCI + H,O - C&,- 
CQCOCIHI + 2 HCI. At (io-50° 911 thc HCI can be 
removed by a current of air. caught in water and the re- , 
sulting soh. titrated. \Yith alkali hydroxide sola. the 
original chloride and the anhydride are not appreciably 
volatile even a t  110". The reagmt. therefore, has bren 
found to possess distinct advantages over naphthyloxy- 
chlorophosphine which was proposed by Lindner in 1935. 

W. T. H. 

._. -_  - 
4 Suitability of cinnamoyl chloride for the titrimetric de- 
termination of wntcr. Josef Lindner and Ga t rud  Zienat. 
.Vikrochcniic ccrcin. dfikrochim. Ada 31. 254-62[1943).- 
Like CIUH,POCI,, which L. has used surressfully for dcg.  
water (cf. C.A. 16, 3GO5 and latcr publications) cm- 
nanioyl chloridc can be used to react with water with sub- 
sequciit titration of the libcratcd HCI, but somewhat ICSS 
advantageously. Higher blanks are required of 
the moisturccontcnt of the acid chloride,and phenolphh-  
lein, rather than methyl red, must be used of indicator. 
The reagent dws not keep as  well as the  naphthyloxy- 
chlorophosphine does, no time is saved and the quantity d 
waterreactingwitha given wt.of theacidchloridedoesnot 
secm to be perfectJy dc6nite. It is not quite d m  bow 
much should be used. W. T. Hall 



The bases 'of an electrochemical determination of water md 
organic compounds containing active hydrogen. 11. Dcl~n, V. 
Gutmann. and C .  Sch(wbcr (Tech. t i ~ r h s h u l c .  Vienna). 
.Ilonolsh. 93, 1357-631!W2); cl. C.4 58. XG47/. In a mirt. of 
95';; I'hI'OCIz + 5' 1 I'hCl :it (I0. thc polarogr:~phic current in- 
creased linearly with volt:igc arid WIS pro ortiormi t o  :he roncn. 
of HCl forincd by rwcti~iii of I'hI'OCl: wibl  traccs o f  I f 2 0  or org. 
cotnlxis. contg. :rctive 1i. To (let. 1 1 2 0  or a conilnl. with active 
H (XlrOIi, n-C,J~33011), add tlw srrniple to  a mist. of 95';; 
PIIPOCIZ + 5':; PhCI, lic:it in a tightly cl(~scd tklttlr to 60° to 
complete hydrolysis. cool to O", and record the rurrrlrt with a Hg 
dropping electr8dc a t  -2.7 v. 1's. a H g  p ~ ~ l .  K:mI Xlicka 
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Reaction with  A 1  C1 t o  form HC1 3 

Continuous determination of small quantities of water. 
Kurt Fisehlnvk aiitl Eriist Ilckcw. %. t t m t f .  ( 'bar .  112, 
305-13( 19:N) .--It was desired I O  rccogiiizc iiriiiicdiatcly 
thc forination of siiiall qiiaiiiiti~s of l1,O in the study of 
certaiii reduction pru-esws aiitl nnnr of I I i c  4 . i  iiig met hods 
scrvcd to d o  this. U l i c n  3i ihyl .  AICI3 coiiics into coiltact 
with HzO at 4.-r(P', Al:Or aiitl HCI arc foriiicd. Thc cxmss 
AlCl, dcpmits uii ctxiling t l ir .  93% a t i d  the 1rCI reacts with 
0.1 N Na:COa in the prcwicv  o f  nicihyl rcvl to r:tiiw thc 
color to change froiii ycll~iw t o  rccl. The tiitic recliiirc*d to 
causc color rliaiigc is a iiicwirc of ilic cjuaiitity of HzO 
origiidly prescnt . The iiieilirnl wa.; tesicd by passing 
HI over AlCl, kcpt at I 4 . i "  :tiid iitiitiiig t his gas, in a fur- 
nace heated to 4-A)". with miotlicr 4trcaiii of I i ?  coiitg. a 
known quantity ul water. Coricrtions had to In- applied 
for the sinall qiiatit icy nf NClr wliic-li was iioi c.anitlcnwd hy 
the cold wall, of thc tu1)iiig froiii tlir f i ir i iaw arid kbr thc 
very siiiall quaiitiiy of 114) ia the 11: gas u 4 c c I .  Oiygcn, 
rii hcr f r w  or coiiiliined. iiiust Iwr aliwiit . l-kpts. with 
phenol. bcnzoic acid. c:~iic sugar mid naphi halcnc wcrc 
carried out in the holw that the nirthod could IK. iiwd fcn 
a deta. of 0. With plieiiol only 1 iiiol. of HCI was lib- 
erated, whcrcas it was expccrcd that 3 niols. of HCI would 
be formed froin .41Cl~. \\'ith knzoic arid and bcnzo- 
phenone about I/, t l ic  expected quantity of HCI rrwltrd. 
A full description of thc app. and dcinils conmrning tlic 
precautions to be takr-n arc givca. W. T. H. 
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Determination of water vapor and oxygen in -gases 

contnining no oxygen corn ounds. N. Shuriiiovsk:cy;l and 
L. Ktipriyanovi. Z h r .  t fna l .  Khim. 3 , 4 1 4  191S).-The 
mcthal is hscd on the interaction of C with m y  compd. 

contg. 0. In the dcscrihcd npp. the g:is is passed through 
:I qu:lrtz tubr fillctl wit!i spcci:dly prcpci. birch charcod. 
The tiihc is proviilrd with a tlicrriiocoiiple and is placed in 
an clcc. frim:icc lir:ctctl to 10OO0. The gas leaving the 
qct;irtz tulw is I d  tliroirzh a tubc filled with granular I t a  
:incl provided with 3 rdlux condmser. The temp. inside 
thr t!hc i s  140". Thc g . w s  Ic:iwng the 1 2 0 1  tube aR 
w.~shrd frcc of I vapor.; in 3 cnrisccutivc columns tilled nith 
10% solti. of );I arid thcnw through a r o d .  cell eontg. 
I ~ I ( O I I ) ~ .  The qtinntitv of C q  in the find p s  can k 
mlccl. from thc cond. data as otitlincd by Bruns. d d. 
(Zlitcr. /Itrol. Khim. 2. 34(1947) ) .  M. HoKh 

-- 

e 
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by means of Alkyl Mag- 
nesium Halogen Compounds. Tli. ZEREWTISOFP. Z. at&. Ckm.,  50, -1.- 
The mcthtrl depends on the fact discovcrcd by Grignard that MlgcH,I rcacts with aatcr 
giving mcthanc. This rraction is 111aclc to t3kr placc qiiant.. according to the equations: 
Mg(CH,)I + H.OH 5 CH, + 31g(O11)1, llg(OH)I + Mg(CH,)I = CIS, + MgI, + 
h l f l  Thc amt. of mcthanc cvolvcd is tn rawcd,  and thc corrrcponding arnt. of water 
=IC. Hydroxy cmpds. in gcneral as alc.. phenols, acids. oximes, sugars, flavones, 
alkaloids, also rcact quant. with MgCHJ. ny this incthod thc nurnbcr oi hydroxy] 
goups prcscnt in such compds. may bc cxactly dctd. Likcwiw thiohydroxy mmpds. 
as nicrcaptms and thiophcnols also primary and secondary aiiiinrs react quant. with 
MSHJ. For thc qtiant. rstn. of thc hydroxyl, thiohydroxyl, amino and irnino group, 
the compd. is  dissolvcd in snmc solvcnt which also dissolves tlic NgCHJ, but  d- 
not rcact with it. For this purpose amyl ether, pyridinc, xylol, nicsitylcnc and anisole 
arc suitable. Frcc w t c r  can hc dctd. in compds. containing any of thcsc groups by 
choosing a solvcnt for the hIgCHJ in which thc substanm is insol. 
only thc frcc watrr reacts and can bc accuratcly dctd. Analytical result?; of the de& 
of witcr in coal by this incthod and by the 3 othcr known methods, i iz . :  ( I )  drying 
in ovrn at ioo-iio0; (I) drying in vacirum desiccator ovcr H$O, a t  ordinary temp. 
(3) drying in a strcam of 14 at 100-1 ioo and catching thc w t c r  cxpcllcd in a weighed 
CaCl, tubc arc givcn. By (1) it is in ips ib lc  to get accuritc rcsults owing to the cscap 
ol othcr volatil coniyds. and to partial owidation of C to CO,. The chid objcctim 
to (I) is its slo\vnrss, while (3), although it g i v a  wry accurntc rcsults is too compti- 
cated and tircsomc. Thc lIgCH,I mcthod can bc rarricd out in less than an hour. 
Thc duplicatc dctns. of water in a rrirs of coals g3vc vcry concordant valucs, bu t  
in crcry caar lrss than thc valucs obtaincd by the othcr 3 mcthods. Thc methods 
for the cstimation of watcr in starch arc also compared with this new method. 

In'such a 

Sf. C. Bosweu.  
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The Carbide Method of Determining Moisture. H A H O L ~  A. DANNC. Ckem. 
Eng., 26, r63-q.--D. draws attention to the faults of existing mcthods and shows 
where he cliininatcs t h e .  A drz-sing giving details of the app. uscd is  furnished. 
By this mcthod the moisturc is cstd. by thc amt. of GH, cvolvcd in the interaction of 
i ts  vapor with an  cxccss of CaC,. D. dcxnbcs his app. in detail, drawing attention 
to a prnpcr manipulation of tlir same to obtain accurate rcsults and suggests that the 
p r e s s  bc cxtcndcd to tlic folloiring: wholc or pori-dcrcd plants, alcohols, cthcrs and 
their mixturcs. water of crystn.. avoiding subs tnnm containing halogcns in loose corn- 
bination. DAVID J. HWETHER. 

, 
The Determination of Moisture in Organic Substances. 1:. H.  C.MI*RELL. 1. Soc. 

Chmi. Iud.. 32, fi;-;o.-Thc \\ t. of C,H, 11131 i s  C\-(J I~~J  whcii a substance containing 
H,O is trcatcd uith CaC, can bc used its P Iusis lroni which to relc. the H,O content. 
C. has dcvizccl a special alqi. c o n h i n g  o f  a glass t111x. fitted uith a s t c q ~ t r k .  which 
pasu.s thrtbugh e rublm stoptwr in thr iiia,iith c i f  a wcoiid Ixnt glais tulw. The CaC, 

.a knonu wt. of tbc s3niplc k 
placed in the scciaid tul r .  On hrating. tlic Ixirrlflin uie.trs. and thc CaC, is al1uwc-d to 
sift slowly on thc WIII~J~C. t l i c  reactkin is cornplc1e.d 31 1 0 0 ~ .  Thc app. k weighed 
bCfOJrt! and after the reaction, the residual C,H, having lxcn rcplacrd by air. The app. 
weighs a b u t  30 g. Timc of A tn .  :- .+-fro niiii. One charge c,f CrlC, lasts for 6 dctns. 
The wt. of H,O cqiiiv. to I g. C,H, is dctd. for the CaC, uwd. This is usually 1.44 g. 
Thc nicthcd is as accuratc as the cold vaciiiini method and vcry rapid. App. is simplc 

placed in the first l u l r  and scakd iii with pr'nnin. 

and iocxpcnsii-e. E. \I-. ~o~-cllTos. 

A new and improved method of moisture determination and its rppliation to 
leather. A. CULIS-RLTSS. J .  Intrm. Sor. Liathrr Trades' Cfirnr. 15, 113-26. lCj6-82 
(1931). An app. ic dcmihcd whcrth Iverhrr i s  heated in a tiiln. surroiindrd hv vapor 

of a boiling liquid. and the 11:O c-volvccl froni tlir leather is allowed tutcact with CIC, 
forming C:li:. *.hicli is collcctrd ovrr l lg and ni~acirrcd. A blank on the CaC: is in- 
dispensi1)lr. For staiid3rdiziii): the Iirnccdurc. numerous hydratrs and liquid SI@ 
were used; the Iattcr. i s 1 1 1  as Glaulwr's silt,  pivc up  tlirir L1:O sn rapidly that the 
reaction with CaC, i.; incorn~ilctr: 1Jtms nnd p y 1 ~ i 1 1 1  arc not cnmpktcly dccornlmwd 
at lotJo; ( u I , ) ~ ~ : 0 ~ 4 1 : 0  ~ : i v c  tlic. thuorctica1 yicld cd Ii?O. and tl:c time-gas volume 
CIII-YC is that of a ninnomt)!ccul:ir r(action. IVitIi lcnthcr of I i ~ ~ v y  vcpctablc tannage, 
it wan fotiiid tlint tlic I)crctmtage satcr  olJtninrd IJV tlir riictlind is almost iiidcpciidcnt 
of tlic reactitin tcinl). (ctmtrt,lIcd Iiy niiit;il~lc choice of siirnmidiiig solvent vapor) over 
the range from cil .5" 119 l:C;.5": 12.t;Yh a t  61.5". 1 3 . 1 ~ : ~  e t  X.5" 13.8 a t  1O0Jo, 13.05 
a t  133.5 ". l'iitie rcqiiircd to cninllkte the rc'nction dtrrcnscd as temp i n m a d .  
Dcgrce uf sii1divkioii of tlic W I I I J ~ I U  is ~,ractically witliciut cfirct. J I I  a sumac-taiincd 
Icathrr. which sliowcd marked contraction at  ]IN).', Ir'rccntnRr. Sf:CJ obtained by the 
mrtliod tlccrcascd froin 13.!tfGat (;I -74'tn lll.:!-l i . l t ~ $ a t  vncl alkve I ~ w ) " .  the dwease  
indicating tli:it tlir contractioii involves fisatiim of II,O. Conilrarativc rcsultson4 Irath- 
ers by thc car!~idc and I)y tlic own-drying mcthrvtls sho\\ccl that the former always gives 
lower results, tlic dilTL.rcnc*- varviiig frtiin I .-K&; for Cr-t:inticaI calf to G.aTCn, for iicavily 
curried Vrgc*talilc ct)whidc. G m l  acrccrncnt \\as olttainrd hetwreii results yickicd 
by the carl~itlc nictlird and tlit)sc c,lJtsincd I)? w r y  Iirailongrd dccircation ovrr JlpsO, 
exccpt in tlic caw c * f  the alinorm'nl ziimac It.;ithrr. H. B. XIERRILL 
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L Determination of moisture in commercial products. A. 
I. KotnitskiI. Kuss. 44,716, Oct. 31, 193.5. In the detn. 
of moisture in p a t ,  etc., by means of acetylene generated 
from CaG introduced into the material to be tested, the 
accuracy of the method is improved by adding to the 
muterial a known amt. of water. 

The earbide method for determining moisture. P. & 
Zhelukov. Chrnrisatiun Socialid' Agr. (U. S. S. K.) 
1936, No. 10, IOl-1J.-The two nlcihods for detg. HA 
Kith carbide are: (1) a stcd container with a gage fw 
measuring the gas pressmw, the gage having I)ca mli- 
brated with dcfinite quantities of water reacting wi& 
carbide; (2) an A1 container in which the C,I& is gcnq- 
ated. wigbed, the gas released and the container wcighcd 
again. From the wt. of CIHI the quantity of water in the 
sample is calcd. Thc moisture in soil, prewrvcd fish and 
other suhanccs  were dctd. J. S. Joffe 

Determination of moisture by means or caicium cu- 
bide. P. M. Orrhckhovskil and K. R. Khait. J. Applied 
Chcm. (U. S. S. R.) 9, 1141-3(193G).-Hcating corn. 
CaC, yields CrH,. as a result of its hygroscopic water 
content; this should be taken into account when dctg. 
moisture by means of CaC,. Preliminary heating of CaC,. 
eliminates the cmor in the detn. of moisture. ExpU. 
data are tabulated. A. A. Podgomy 

Determination of moisture and oxygen in flue and sM- 
lar gases. V. A. Naklonov. Russ. 32,:~IMi. D c T . : ~ ~ ,  1937 
The siinple i s  p3swl through CaC,. Na or K. and the prod- 
uct i s  burned. Froin ihc quantity of CtHI or H burned 
hv the 0 of the siniple. is dctd. thc 0 present, and from 
thr total amt. of the CzHz or Ha formed is detd. the mois- 
ture of the sample. 



Determination of hygroscopic moisture in crystalline 
bydrates. A .  T. Svc4inikov and N. 1‘. Kolevo. Zoood- 
shoya L a h .  9. 357(l!j4f)); Chinlie 6 induslrie a, 289 
(I9401.-Thc nirfhwl is bawd on the rcaction of moisture 
with CaCI in a “cdciiiirtcr” which results in a rapid fall 
in the Icvcl of the liquid (satd. NaC1 soh.) in the buret. 
The reaction requires about 15 scc. A. P.-C. 

A simple apparatus for the rapid determination of mois- 
ture by the carbide method. Edward T. Fukunago and 
L. A. Dean. Ilaxciiimi Pbnlcrs’ Rccord 43,3-5(1YJ9).- 
The app. consists of a wcldcd, cylindrical AI-alloy bomb, 
4 in. diam. and 7 in. drcp, having a hcacl comprised of a 
machined flange and plate, held togcther by Iwlts and wing 
nuts. A threaded opcning in the plate carries a 30-lb. 
pressure gage with a 4-in. dial and a 1Yecton all-metal ther- 
mometer extends into thc bomb for 3 distance of 3.5 in. 
The other cquipmcnt consists of (1) a tin can 4 in. high 
and of such diani. that it j w t  fits within thc lminb, to hold 
the sample, and IS) a i i i C l 3 l  coiitaincr 1.5 in. diain. and 
1.5 in. high, to hold the CaC: (rrccncd to paw a sieve with 
0.5-mm. mesh). Aftcr tlic Imoriib is charged it is tiltrd to 
spread the CaCI ovcr thc wiiplc, tlicn returncd to the up- 
right position and shaken with 3 swirling motion for about 
1 min. or until no furtlicr iiirreaw in prcssure is noted. 
The vol. of CtH: gmcratetl is rcducrd to standard pressurn 
and temp. and the ariit. of water is calcd. therefrom. 

R. D. Jamb 

Determination of moisture by the carbide method. B. 
Cribanovokii and X. Volotova. .\’m14 7 zkhnibi 1938. 
No. 11-12, (F%.--Thc- app. is niadc h i 1 1  a biirct, tlic open 
end of which is waled to 1 1 1 ~  small rcactioii chaiiibcr 
provided with the glass stoplwr with the walcd-in itactinn 
vessel for tbe intrduclion of the saiiiplc. Aiiothcr opcning 
in the side of the reaction chaiiiber connects tlir chamber 
with a Hg flask and at the hottoin of the chainhcr is 
another opening for rashiirg of the slip., which is cl0x.d 
with m rubbtr stopprr. Piiring the reaction, thc C,H, 
lomed collwto in the burl-t, forcing out the Hg. The 
resultsare calcd. by the forniula  SI^,,, = (!.161(.4 ~ B ) A - I & ,  
where A is the arnt. of CzH: forincd, R wt .  of stniplc In 
g., K 1  the cocff. for redwing to aandard conditions and 
Kz the yield of CXHI on tlic CaCZ.. A. A. Podgornly 

Detcrminahon o! water content of gases. 1‘. I. Gr- 
masin. Zauodskuya Lob. 6. 18j-G( 1937) .-The sample 
of gas is passed throogli CaC: and thc [HIO] calcd. from 

B. C. A. the [CzH*l of thc resulting gas. . . .  
-L 

9/03 / !93& 

Automatic determination of the water content of rolid 
fuels end gases. 1’. A. Xallanov. Zoidstoyo Jhb. 6, , 
187-5 (193i).-The IH:Ol of gases is ralcd. from the vel. 
of C,I& produced by passing the gas through CaC.. Tbc 
1H20] of solid fuels is detd. by shaking a mixt. of v d .  
furl and CaC, for 40 sec. and measuring thcvol.of C& 
evolved. B. C. A. 
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. Determination of the water content of ;quem, rn imr t r .  
S. K. hi.  E l h .  K. D. G:irIwtt. and I f .  S. Stdler (Univ. 
Biriiiiiig1i:ini. Eng1.l I d .  Christ 35. 49S-!jOo(IQ%).- 
-411.11. prwrdiirr :itid app. we  drrr ik t i  for the dctn. of H A  
iii aq. ini\ts. by reactilm with CnC:. Cf. C.:l. 47, lS?gj. 

J. C. Tdlmmn 

Moisture .determination in practice. R. Klockmanlt 
(Riedel-de Haen A. G.. Schwlzc bei Ilaiiovcr. Cer.). c h .  Ztg. 76, i~t&i(I952).-Pla~ a 5-, 1fh. or 20-g. 
sample of the material and a wpsulc of CaC: iii a s n d  sted 
pressure flask which i s  closctl with a11 xir-tight iimnoiiictrr. 
Shake to  brmk thc CaC: capsule. and re;d thc resulting 
pressure on the manotartcr. J. I f .  Moore - -  

A method for the determination of moisture in gases. I 
A. 1. L)oladugin, Yu. L. Khmcl'i~it~kil. and Yu. M. 
Kaehmarchik. Znivjdsknya h b .  11, !5304(1945).-The 
iiicthod is bawd 011 thr  rraction hctwwn CaC, and water 
with the forniaticir~ of  CafOH)* 311d CJI:, The romplctc- 
ness of thc al)wrptiim of water by G C z  was dctd. by the 
test for CJ12 with the Illo-va rragcnt. Pa* 100 1. of gas 
througti 3 ti-tiilic. lillvtl uith CaCI atid dry 9. and ineawc 
tlir gain in wt. G rrlvrc.nrt!. W. R. Hciln , 

Determination of moisture in aromatic hydrourbon8.j 
Yu. L. Kh111e1'11it4ii. A.  1. I)tdad~giii,  and A. V. Cawva. 
Zurodskoya Lnb. 11, TiWi(1945).-The iiirthod is lxwd 
on ~ueasurmient of the CJ12 fortncd when thc. saniple is 
/iiiyd wit!] powdcrcd CaC,. W. R. Hcnir 

b p i d  determination of moisture with tbt u d  of 4- 
cium carbide. J. Voskuil and P. Zwaan. Ckm.  W d -  
bbd 39. 257-61(1412); Clunt. Zmlr. 1942, IX. 1269.- 
H a t  the sample on the steam bath in a 25-ml. Erlcn- 
mcyu flask which is provided with a rubber stoppcr 
rontg. 8 CaG tube. Collect and nicasurc the GHY over 
satd. NaCl sob. in a gas buret. 

' 

W. T. Hall 
U 
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Determination of traces of water In hydrocarbonr. A 
,calcium carbide gas-liquid chromatography method. H. S. 
Knight and F. T. Weiss (Shell Dcvclop. Co., Emeryville,' 
Calif.). Anal .  C k m .  34. 749-51(!952). A hydrocarbon 
sample is passed through GIG. and the CtHz resulting is 
nie.uured bv g s  cliroin rtopapliy with a flame ionization 
detector. St~iid.ud cleviAions at 20 and 0.3 p.p.m. u e  
&1.3 and f O  05 p.p m.. resp. The method was applied to 
&Ha. butadier~r. arid liquefied petroleuin gases with H& 
roncns. letwccn 0.3 p.p.m. and 1%. H S  interfera, and 
carbonyl compds. will do so if condensation occurs in the 
reactor. R. E. Stanton 

Rapid determination of the moisture content of the soil by 
measuring the pressure of acetylene. Leon Nijensm and 
Hector Pilasi. R n .  Fac. Cunc. Agrar. Aiinirlerio Edrc. 
Univ. h'arl. Cuyo (Mendom) 7, No. 2. 7-28(1359).--sOil 
HIO is dctd. by adding 1 mm. mesh CaG to  a soil sample 

. and measuring the pressure of the CtHr genen td .  Known. 
prmdures  arc rwdifid to give a faster and more complete 
reactinn and niorc accurate and reprtducihlc dctns. \:cry 
moist or clay soils are niixcd with fine qunrts. The Rourdon 
gage is pcricdic-nlly cliccked agniiist a €Ig mannrneter and 
pressures are cor. to 20'. To the €I:O dctd. 1111 P dry wt. 
hasis. the follmving cnrrectinns are added: 0.75% fur n n d y  
and lminy soils. and 9.1 for cl;iy lcxm :tnd clayish soils. 

Henry J .  Hugos 

Determination of water in furfural. 2. Lada. A. Rycerr- 
Komorowsh. and hI. Brudnicka (Inst. Chern. Ogolnej. 

detn. of HIO in furfural by the acetylene method 1s de- 
scribed. Place a 5 m l .  sample in a bomb (CA 53. l-). 

-introduce a glass-scaled tube contg. CaC,, and immediately 
close the s a l .  Break the tube by shaking, lave  la 3-6 
inin.. and det. the C1132 pressure. Cdc. H& from a stand- 
ard curve. 2. K u r t y h  

\\'zus~w). Chrm. A d .  (b'3-w) 6, SS( l961) . -+qid  

-__ - 
Trace water detenninrtion by infrrued rpectrome . J. N'. Forbes (Shell Develo . Cu., Eineryville, 

Asa l .  Clicnr. 34. 1125-8(19G2~; cf. following abstr. Hb 
.\vas converted wit11 CaCz to GI& and the latter t randemd 
with dry Ar to an irifrvrd ccll and dissolved in C a .  
The C?lis band at 3.05 ~r was used to det. 0.5 to several 
liuiidrcd p.p.m. of ILO with a standxd deviation of Ob 
p.p.m. for a S m l .  urnplc. The niethnd was adapted to 
tbe continuous detn. of tram HtO in a plmnt s t r u m .  

Hxold J. Perkins 

Trace water analyzer for process streams. S. f. Abrams 
and V. N. Smith (Slirll Dcvclop. Co., Etneryvilk. Calif.). 
Anal. C l m t .  34. 112!3-3S(19G2); cf. preceding abstr. 
Automatic a d .  of proms s t rums  was accomplished by 
conversion of the trace H a  to C,HI in solo. in the stram 
followcd by detn. of the Glia a t  3.05 cc in a nondispcrsive 
infrared analyzer. Under elastomer pilot-plant conditions, 
a full-scale range Of 0-25 p.p.ni. of firO was obtained with 
a sensitivity of 0.25-0.50 p-p.m. Harold J. Perkins 

Apparatus for testing the moisture codtent of granulu 
materials. Wm. J.  Uclmhorst ( to >Icasurernents Corp.). 
U. S. 2,:359,831, Oct. 10,1944. Theapp. i s  based on mix- 
ing the tcstcd rnntcrid with CaC, in a closed container. 
The generated C,llt is allowed to l a v e  this container and is 
detd. 

' 
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The possibility of a wide application of the quick acetylene 

method in moisture determinations. L. \\'iaogrador., 
~'recors$ Che?n. 31, .WI-i3( 1952).-A rcry simple app. 
is described for the d e n .  which is a distinct improve 
rnent. The rengcnt and the reactant are brought together 
slowly, little by little in a filter flask, under vigorous shak- 
ing. The size of the urnple depends upon the moisture- 
contents, those high in moisture are mixrd wi th  g r q .  

\Vcrner J~cobson 
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Determination of moisture, crude fat, reducing sugar& 
starch and mrde cellulose in a single sample. A. G. 
Kul'man. Bwkhinriw 2, 944-51 (1937; .-In an app. 
described, benzene nr tolucnc vapors remove the uatcr 
and ext. the fat. The othcr coniponcnts are dctd. in thc 

H. C0hr.n usual manner. - - . . - . - . . . . 

Determination of water content by distillation with liquids which are lighter tb- 
water. e. g., toluene and xylene. chcnt.-Zfg. Sa, 
ZVJ( 1932));. cf. C. -4.  26, 4% -An app. arid procrclurc are described for  detg. 0-3.7 cc 
of water with accuracy. U'rkh the substancc into a 250-500 cc. conical flask. taking 
enough to furnish 0-1.1 cc. of water or 1-2 cc. according to the site of app. ch- 
and add 150 cc. of tolucne or iylme. L)i.;til cardully until finally a h t  55 cc. of dis- 
tillntc ha2 hc.n collrctrd in a +pccial grailuated rrccirer. By centrifuging. tlie water 
is o l i ~ i n e d  with a 1c.vrl surface k l o w  the lighter hydrocarbon. 

1 1 . 5 ~ ~ ~  LCXDIS AND 11~~1.4 LUNDIN. 

W. T. H. 

a 9  3 9 , '  /9 3'L 

Rapid method for the determination OS moisture content. J. TAUSZ AXI 13. RUMY. 
Z. ongm. Cham. 39, 1&5-G(lS%).--This ingciiious incthod is suihblc for thc deb. of 
nioi3ture iii all sorts of iirntcrials. such RS wlicat flour, rye flour, white bread, yeast, 
butter arid pctroleiinr. I t  is bascd upon the principle of distg. witb a less volatile 
liquid which has Ixcil used by othcrs but the liquid uscd and the app. rrcornmended rep- 
resent iruprovcinei~ts. Thc substance i s  mixed with consitlcral~lc CzHXIt and heated 
in a dry flask. The distillate passes through a fractionating tower. which serves at 
tirst to coiidcnse all thc C~J12CI,. .and thc stccliu is caused to co:idcnse and pass through 
3 w l d l n r y  into a gas buret coiitg. C:Ii,CL as confining liquid. The water. being of 
less d.. floats upon this liquid. The distil. is continued. with gradually i n c r d  temp.. 
until clear C11I2CI4 is obtnincd as distillate. the lack of turbidity showing that all water 
has I a n  rcmovctl. Then the water is pushed up. by the leveling device. into a narrow 
mcasuring tube. The rcsults of numerous analyses indicate that the mc t l id  is very 
suitable for the analysis of s~ibsbnccs which are usily decornpd. and partidly burned 
when heated directly. 

' 

W. T. H. 
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-. Report of sub-committee on determination of water. I\’. 11. FULWEILER. Proc. 
A m .  SOC. Testitrg dft~kriolr 25, 1%. I. 41G-L’3(In’25).-.4 clisnrssion of the detn. of I&O 
in dificrcnt materials, IJringirig out the ndvantagcs of the nictlioci consisting in distn. 
in tllc I’rrw1lc-c “fa s,llvc.rlt (\It4iocl D9.>-2-l), wjii:cstiiig tllc possibility atid advisability 
of extcntiirlg it.; I IW to otlicr cl.isws of nisterinls thm tlinsc for which it is tiscd at present. 
..\ bil)lingrjplly of ,tjj rcfcrcrrcrs i s  given in connrctiorl with the method. 

’ 

A. P.-c. 

?%e l o r e  Recent Processes for the Determination of Water by Distillation. J. 
F. IIOFFJI.WS. Ik-rlin. Z. angm. Chen., 21, 2095-8 (Oct. z).-Iri rgoi, acc rman  
patent wns granted to a process for tlic drtcrrrrinntion o f  witcr in s~;r,licls and liquids 
by distillation. 711r substance to lx rxisninecl WIS citllrr clistillrct n.ith n ticpiid itrimis- 
cibte with watrr, wilh  3 boiling p i l i t  IliSlicr than that nf w t c r ,  or 1rcntc.d with sucl~ a 
liquid. and tlicn distill~d with ;inoilier I i ~ l i i i t l  likcwisc iiriri1iscible wit11 water, but with 
a lower b. 1). In cithrr wse. tlic water cdlrctcd in tlicr distillate was rrrensurd. The 
niethnd orixirully dcs iprd  for the 3n:ilysis of c r r rds  :rid ccrcnl products. cnil)loying 
such liqaicls 3s 1wtr~dciiIri : r i d  tolurrie. IIX l m n  vnrird to rcndcr it ;ippIicable to the 
analysis of illany otlrer siibstmces, sucli as butter (Gray, 2. anixw. Chcm., zrl 8 p ) .  
other huds (Thiirnrr, I&i., 21, 146. 1302). crllislose (S~II\V~IIK.,  Illid., 21, 1321. 2448). 
lignircs (Griibc, IhriAMt,  1906, 581). Results arc- given of nnnlyscs of hops, 
stiowinf that the distillation [mxcss. using tiirpntinc ;ir111 tolucne, gives results which 
agree very closrly with tlrnsc o I ~ l : ~ i i i ~ ~ l  by tlic older ~ncrliocls of drying in  lucuo wrth 
P&,, or in :I dryingclia~iik-r a t  bo. Tlrc author stairs that for any subsiasrce in which 
tilt water is to bc dcterri1iirr-d. at Icast one of the ten v:iriatiatis of the uretllod mcn- 
t i o d  in the ar:iclc will be fouiid to be ruitLclle to tlrat pri iculnr ~ S E .  

H. M. LAXCASTER. 

Determination of water in chloride of lime of higb titer. 
vanGasbeek. Ann. chim. anal. chim. apN. tl,2O1(1939). 
-With a suitable app. it is easily possible to measure the 
water present by adding 200 ml. of toluene to 20 g. of 
sample mixed with 50 g. of granuhr pumice and distg. W. T. H. 

, 

! 

I 
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Chromatography 

f 

Determination of cyclohexanone and cydohexanot by 
gas-liquid chromatography. Ana €lanes and I). Sandu- 
lescu. Rm. Chi!n. (Bucharest) 12. 614-15(1961). The 
detn. by gas-liquid chromatography of cyclohexanone, cy- 
clohuranol. and impurities consisting of cyclohexane, cycle- ( huene, and HIO is described. The stationary phase was 
booctylplienokthylcne oxide condensate. supported on 
f lV lUh l rd  NaC1. The dctn. was performed in an A I  
column 4 rn. long and G mm. in d im. ,  at 135O. by using I1 
as eluent. S. Alexander S t a n  . 

I . 

-7 
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Determination of moisture in foods by gas chromatography. 
Warren M. Schwckc and John H. Sclwn (Gen. Mills Inc.. 
Minneapolis, Minn. ). A n a l .  Chefin. 3q3). G89-W 1W). The 
smnple (15 9.) is eatd. in a Waring Blrndor with 100 ml. MeOH 
and 3-14 inl. src-BuOH as internal standard. Two rl. is used for 
analybis on a .%It. long by 1/4 in. o.d. A I  column, filled with 
Fluuropak ,XI coated with lO‘,:t Carbowax 400  and kept at 120’. 
H e  flow rate was 65 nd./min. The ratio of  the peak heights d 
watcr and BuOII can be converted t o  wt.  ratios by means of a 
calihration curve and gives the aint. of watcr found m the sampk. F. Kasla  

Gas chromatography of water traces in hydrocarbons. 1’. C. 
Berezkin. A. E. XIysik. and L. S. l’olak. Nrjfrkbimiyo * I ) ,  
1 .5 f -W I!W). Trlrrch of 1 1 2 0  in C‘H,, 1’hMe. MetC‘H.. I’hEt. 
cycbheune,  and i w r t a n e  were detd. The esumd. hydro- 
carbin was niiwd with a S : ~ \ l l &  soh. in the dimrthyl ether of 
tlirthylmc. glycol, :rnd the resulting Ha was detd. by gas 
c1ir~~tii;rtogr;al)h~ in  Cu tubes, IOflcm. long and 0.4 rm. in diam., 
fillet! with silica gel. The  now rate of the carrier gas (Ai) was 
25-30 niI./nii i i .  The construction o f  the gas rhrolnatopaphk 

. :~pp..  pvrii>ilt~ng the dctn. of  2-3 parts H+3/niillion parts hydro- 
carlum. is described. S. Marcinkkwk 

7988, / u / 6 /  

Water content of paper as a variable m paper chromatography. 
Arthur J. Tornirk and Paula bVcclcles .\ILII (Kcttrriilg-Meycr 
Lab., Birnlinghnm, .\la.). J .  Chrunrutug. iyz) ,  282 -7( 1aJci-l). 
Control of the JixO coirtent of clrrorlrrttr~grapllic Iu;tVer is nmtsu ry  
for reprtducibility with the wlvctit syse~rls I’hOl I - H a  aad 
BuOH-propionic acd-1 1,O. L. A. Hwrcrlcs 

* Water determination by gas chromatography. 0. Francis 
Bennett (Boston Coll.. Chestnut Hill, Mass.). Anal. C k n .  
36(3), W( 1%). HtO was e:isily detd. quant. in aq. org. sys- 
tems. of varying polarities. cootg. 0.79-7.1576 HIO with a corn. 
column packed with Teflon powdcr iniyrcgnatcd with 570 
Carbowax 20-M. The max. av. deviation was +0.1070. 
Xearly sym. HrO peaks were obtained with essentially no tailing; 
the retention times of H3O showed no variation with changes of 
cancn. in the org. substance. The HrO pcak hcight to wt. 70 
ratio. which indicates the dcpcnclencc of H:0 peak heights on 
org. solvents in a relative ni;iniicr. nray be quite different for 

G .  S. Hainmaker some systems. - .  - 

An industrial method of determining the quantity d woter in 
acetylene solutions. V. E. Stcpanenko and S. I .  Krichmar. 
K h i m .  Prom.. Nnuk.-Tekhn. Zh .  1963(4). 64-6. An accelerated 
chromatographic analysis nicthnd of CsH; solvents for Ha 
content was dcveloped. As stationary phase, CIHI(OH+, 
paraffin oil. CzHd(O1Ib. (Ctli.O)n. polyethylene glycol adt- 
pate, and some alkyl phthalates and phosphates were examd. 
The best restilts were obtaincd with crushed polyurethan (parti- 
cle size 0.5 and 0.25 trim. and (CzH.O)n. The stationary phase 
was applied at  the rate of 20 g./100 g. sponge, in IUCMO. The 
chromatographic device was a 1 m. long V-shaped tube, with a 6 
mm. inner diatn., filled with crushed polyurethan and wetted 
with (C2HdO)n. With dry IiCONMe;, the analysis time is 9 
min.; with N-inetliylpyrrolidinone, i t  is 13 min. T h e  nrcurncy 
is *5.0% with H;O concns. of I-l6%. The min. tested Ha0 
concn. was 0.05%. A comparison with the Dean and Stark 
method showcd a relative discrepancy of -1.6 to +22.0%. 
The sensitivity is 0.0570. CCJ W 
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Determination of total wrter in rocks by a simple diffusion 
method. A. D. Wilson (Lab. Covt. Chem. Geol. Surv. 
Museum, London). Anolyst 87. 595-600(1962). Water is 
detd. by absorption on Mg(CIO& by using a specially de- 
signed app. R. Ferrvnola 

Calder Hall-type reactor coolant. Analytical require- 
Lents and problems. H. \V. Dickinson. E. Hughes. A. R. 
Ncwcombe. H. C. \ViIlimis, and F. J. \Voodman (U.S. ht. 
Energy Authority, &nwale. Engl.). U.S. At. Energy 
Coninr. TID-7606. .%7-9@ 196O).-Methods are described 
for the analybis of r3w fccd C G  (liq.) for total CO, and of 
circuit gas in Cbrcoolcd reactors. (I) CO, (g) was a b  
sorbed in  KOII soh. and the residual gas measured. The 

. residual gas (av. 0.02 vol. 70) was analyzed for CH., GHI. 
s F L  CLH,. Arm. 0. N, and H by mass spectrometry. 

HtO wasdctd. by absorption in >lg(ClO.h. B was detd. by r using curcumin, after distn. as hie borate. (2) HIO was 
dctd. by in-line infrared absorption with a sensitivity of 20 
p.p.m. CO was detd. by the IxOI absorption method and 
iu-line infrared absorption. C14 was detd. in CO (residual 
gas) by oxidn. with 1x0, and absorption in boryta. 
was absorbed in boryta. from ROH soh. B activity in the 
ppts. was detd. by using a liquid scintillation counter. p 
Spectra were obtained for NI', Ar*l, and Ou in coolant gas. 
The concn. of Ar41 was detd. by using a 1 X 1.5-in. NaI(Tl) 
crystil. Ar41 and 0" were sepd. from Xel*', Xe". P. 
and f;rr by passing 100-200 ml. of residual gas in H at 120 
ml./min. through a Linde Type-SA Molecular Sieve, 3642 
mesh BSS. Detn. of )re and Kr was begun after elution 
of Ar41 and 0" from the column. This more rapid result 
gave similar results to detn6. after 10 hrs. (to permit dacap 
of Ar*l and On). J. S. Morton 

- -  
New gas-malysk apparatus. - E. Frkling and P. Dugieux. 

Rm. ins!. /mnc. 5 ,  3-S(19jo).-The all-glm app. 
has a measuring unit of const.-vol. tw: HzO vapors are 
adsorbed by Mg(Cl0,)~.  C G  by Awaritc. 0, by Hopcalite. 
CO and HI arc sclcctivcly oxitlirnd by CuO. The mode of 
operation and the accuracy of tlic instrumcnt are cliscus... 

. 

P. 1, P_llnk 
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Absorption in H2S04 

Determining small quantities of gases in mixtures. 
Imperial Chetiiical lnclu~tries of Australia & Sew Zealand 
Ltd. Australian IO.i,379, Oct. 3, 1938. To det. small 
ariits. of gascs which arc absorbable by H*SO, with evdu- 
tiori of heat, a tcitip.-scnsitivc clement is irrigated with the 
acid and placcd in a doniiward stream of the gas mixt. of 
such cross scction that an outer layer of the gas mixt. 
flows past the elcnicnt without appreciable loss of the ab- 
sorbable constituent, thc relative rates of flow of the gas 
and of I hr arid bciiig F I I C ~  that the g ra t e r  part of the heat 
of absorptioii is carried away by the gas. An app. is de- 
scribed in its application to the detn. of small amts. d 
water vapor in gascoiis niixts. In a modification, a com- 
bination is dcrribed in which two instruments are fed 
wirh a gas mixt. froin a branched tube, one branch contg. 
an clcrtrically heated chamber contg. a Pd catalyst For 
coiivrrting any  0 in the gas to water. 

I 

may also bc u r d  IO dct. sindl quantities d NH, in 
gasious mixt. 

Gas tndysis. Fredcrick I\’. Hayrood, Claude H. 
h-nquct, John I.. 1’c:irwi and Iiiipcrial Cheniical Indur- 
tries Ltd. In dctg. a con- 
stitucnt, e. g., H:O-vapor. of a gas miwt. by mcasuring the 
hcit of its aljsorptioii ill IilSO,, a tlicrniotnrltcr irrigated 
with tlic acid is subjcctcd to a 635 currcnt of such crw 
scctioii that tlic outer portion of the current cscapcs the 

’ action of the a1)sorknt and prcfcrably not inore than 33% 
of thc alxorbiblc coiistitiiciit is absorbed from the wh?le of 
the gas passcd. Thc rclativc rates of dow of th: gas and 
acid arc such that thc grritcr part of the heat of a!rwrp:ion 
is carricd away by thc gas. aid  a mteof gas flow isscrr-ted. 
s1iid1 variations of rliich do not apprcciably affcct the 
scnsitivity of the instrument. 

Brit. 491,1.~4, Aiig. 26, 103Y. 
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Absorption, Using H3POr, 

Determination of water vapor from the change in electrical 
resistance of a hydroscopic film. I<liiirr I ( .  \\.c..iver. Iriiest 
E. €lughcs, ;md AllK-rt I \ .  1)iiii:ik. J. Ktwnrih ,Vat/. Sur. 
Shndards 60. .W-WS( I!)%)( Rcwccllrrh Pccllpcr So. ?Nil).- 
The elec. C I J I I ~ .  of a thiii filiii a i f  an clc~~triil~tecll;iiiges wer  a 
wide range with changes in tlic ccmrii. < i f  w;itcr in the attri. 
with which i t  is in cmtact.  Ilrl’Oc ;111cl lfsSO, are mcrjt 
useful sincc tlicy detect the srivrtllc~t MIIICIIS. * i f  water vipn. 
By adjusting the pressures (if a rir~iple o f  gas o f  k n w n  
cornpn. and one of unknvwn C ~ ~ I I I ~ J I I . ,  they C;III 1x made to 
have the sune concn. of witcr (mire accurately the same 
fugacity) shown by the prtductitin o f  equal resist:inccs of the 
detecting film. Numerous applic:iticins of  the methid are 
discussed. The method is siiiiple, rapid, and sensitive; 
only small samples are necdcd, and few subst:inccs inter- 
f a .  Donald Hamm 

Moisture determination by electrolytic film. E. R. 
yeaver  and Ralph Riley (Sat]. Bur. of St:intl;irds. \\’ash- 
mgton. D.C.). Refrig. Enp. 55. 2GG-7(1948); cf. C.A. 
42, 4096b.-This method hnr h e n  npplird to detg. the 
moisture content of a gns. A thin film of liquid such as. 
HIPO, in a gelatin or p l~s t i r  material is spread over the 
surface of a solid insulator between metallic electrodes. 
The electroly~e tends to reach equil. with the water vapor 
in the gas; the rond. of the resultant equil. mixt. is a 
measure of the water contcnt. A. H. Johnson 

Measurement of water in gases by e lec t r id  conduc- 
tion in a film of hygroscopic material. E. R. \ V a m  
and Ralph Riley (Nail. Hur. Standards, Washington, 
D.C.).. Anal. Chem. 20, 21G3J(194S).-Detailed de- 
scriptions arc given of app. and procedures. A film of 
ILPO, is exposed to a knowvn concn. of water vapor and 
its elec. resistance measured. The film is then exposed 
to  the gas being tested, and  the pressure of the latter 

-varied until the eltr. resistance of the film reaches the 
ahovc-inmtioned valuc. If the total pressure d t k  
..ilnaple is known. i t s  HzO coritent can be d c d .  In addn. 
to obvious applications. this method can be used to est. 
rniriute amts. of combustible g m s  in au, or of Q in com- 
bustible gases, by performing a preliminary combustion 
to  H:O. Also in J. Research rVaf1. Bur. Standards4Q. KO. 
3, lti9314(194S) (Research paper RP 1865). 

CF-Fel_d-p 

.. . - . . - . . . . . 
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Absorption, Using P& 
. -  - 

Moisture in gas streams. G. A .  Hath (Bec.kinan Instr., Mu- 
nich. G e r . ) .  I k h r m a  Irlanognrph. 35. SO. 528-55, 214-30 
(1!459). Continuous contraJ dctns. of 114 in gas strcams w u r  
made uith a11 app. catnsistiiig o f  :in ekctrolytic cell of 2 spirally- 
wound 1% electrodes fisrd in Tcfl(in and in contact with a thin 
viscous layer of partly hydrated P Z ~ I  roritg. hiso/, P a , .  nK 
sample gas is Ird throi~gli the cell at a const. flow rate. and 8 
const. volwge is applied. The lid3 i s  absorbed by the pa, and 
elcctrolyzcd at the smie tiiric. A gas fltm rate of 1fY) cc./min. 
requires a ce l l  length of 50 ciii. to ensure reaction of >99"/, of tk 
sati~ple gas and grneratcs a current of 13.2 ramp./p.p.m. Ha. 
The lower limit of the H a  detir. is 1 p.p.m. The app. is arm- 
rate to  within 5:; for concns. of I - l ( W  p.p.m. A temp. POI- 
rcction of 0.3%,/deg~ee lor temps. <298"K. and - t l . 3 c / ; / d c ~  
for temps. <298"K. should be made. The method can bc urd 
to control gas streams that must be I i G I r e c ;  lor Freons. !& 
refrigerants. and other liquids with a b.p. SI(@', for liquids in 
\vhich HIO has such a low sols. that it can be removed by ~pr 
scrubbing, for compds. which ran react to  yield Ha. for perme- 
ability o f  polymers. and eficiency of drying app. 

C. Olivier-Rutrrrs 

.b/?d c J / y b $  111 

/ 3 3 ( / 6 ,  / 7 b 3 /  
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. Electrochemicd behavior and aaalyticJ applications of the 
Pt--P*Or--H:O system. hlichael Czuliic. Jr.. Kenncth N'. Gardi- 
ner. and 1)otiald T. Sawyer (Bell & H~JwII Res. Center. Pau- 
dena, Calif.). J .  Wccfruunol. Chemr. 4. 5l-&lyti2). A pair of 
parallcl P t  wires in a 3-ft. helically wound tube o f  0.5 mm. inner 
d i m .  is the clectrtwle systeni for  the couluriietric dctii. 01 H.0 in 
gascs. The electrdyte is P?O, wet by the gas under investrga- 
titm. For a flow rate of 100 ial.iinin.. 1:i.z rainp./p.p.m. Ha 
are passed. A discussion of the pilynierir nature of tlic clccc 
trolyte concludes that the electrolysis rate is limited by tne 
anode rcaction. Response time Of tlic system \ a n a  from ;(om. 
a t  22' to 70 sec. at -33'. An errwneously high current for Ha 
in H is attributed. to formation (if PtO. at  the antde and oxidn. 
of H by it to H:O in excess of that in the originil gas stream. 

A. W. Collat 

Determination of traces of water in gases by means of a 
modified Keidel electrolytic hygrometer. E. Bamndrecht 
(Staztsmijnen Liniburg. W e e n ,  Neth.). Anal. C&in. 
Acta 25, 4024(1961)(in English).-A modi6cation of the 
Keidel electrolytic ccll ( C A  52. 11490g; 54. 7U2d) k da 

.scribed for ~niperoinctricnlly detg. 1-loo0 p.p.m. H a  in 
gases. The 2 spiralizcd 5-1111. Pt wires. 0.2 mm. apart, .R 
coiled on the outside of a Teflon or glass cylinder. Tbb 
part of the cell can be removed and cleaned. J. 0. Page 

Y l O Z  6, '56 
Coulometric hygrometer for measuring the moisture contmt 

of gases. V. 1. lstomin. Nejf .  a Car. Prom., Nauchn.-Tckhr. 
Sb. 1964( 1 ), 57-9. 
the principle that the gas is passed through a permeable h y w  
cnpic f i l l11 (cotltg. partially hydrated PYOO,) which is placed be- 
twcm 2 plate elcctrdcs. The hygroscopic film absorbs the 
moistilrr from the gas and HsPO, is formed which continuously 
undergoes electrolysis and is converted to Pa,. The instru- 
ment can be used lor hydrocarbon gases with a moistum content 
of 0.01 fio gJrn.3 at pressures up  to 60 ntm. It is not recorn- 
mended lor HCI, NHa, ah., 0, or H. 

The operation of the instrument is based on - 

CPJR 
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Using Oxalic Acid 

New electric method for determining moisture content. 
J .  I3cx.k~ (Philips Rcwsrch Lab., Eindhovcn. Holland). 
fJ lr i / ips  Trch. Km. 9. KO. 1. 13-15(1847).--Thc method 
is :il~plic:ibk to tlic dctn. of 1 1 2 0  in liquid or solids. Tk 
11,O is cxtd. with n soh. of lOyo os:ilic acid in acetone. 
Thc incrc3sc in coiid. is a iiiiiction of the atnt. of H a  
t;rkcn up. The 31))). is iiicxlx.iisive and siinple in open- 
tion. Thc substslice to be tested is kept in intiinate am- 
tact with the :icetone snln. for about 2 hrs. All parts d 
thc app. are m i d c  of glass or porcelain cxcept the ekc- 
trodcs which m c  of Pt, such as arc iiscd in stand.ud cod. 

/ 

' 

cclls. CFlibration curws arc shown. c. (3. F. -- 

Determining moisture- in gases. V. A. Romarov. R u ~ s .  51,904, Oct. 31, IQ3i'. The moisture is absorbtd 
in an org. solvent, an  elcctrolgtr (e. g.. oszlic acid) is 
added, and the water dctd. by riirasuriiig the el=. m d .  
c 
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Using Dioxane 

Dioran method for moisture determination in gypsum-be8ring 
and salinized soils. A. V. Xili&~ev, K. SI. Xili111’~kaya. ; i i i c l  
Vu. 1). Sliclirrbakov,. Porlrinrrdruk 1964(:1). lt).5-S. Tlic 
nict\icd of hlard (c.4 9. 3Sl’f)~) KIS iiiidifid fabr 11irclctn.uf Iiu- 
midity iii tlir titlc soil types. .\ tlie~s;iii cxt: of ttie tnoist soil is 
placed iii a vcsscl-traiisistor and thc c k .  ciliacity tlcttl. Coiitrd 
detiis. wit11 drying expts. slio~ved a poossiblrcrrwd f l‘-& 

L. Sl ider  

Analysis of mil*ures LUUWIG EBEUT arid EKSST \\tALDsclfrIoT. &f. 5i3.072. 
Sov. 29. 1930. To clrt. the proportion of onc constituciit of a mist., the constituent is 
rxtd. by mcans of a solvciit, aiitl the diclcc. const. of thc .win. is coiiipsrcd with that of the 
pure d v c n t .  The solvent sckctcd must have a diclec. const. msrkcdiy diffcrent from 
that of the constiturnt. Tlic inctliod mnv be applied. e. I.. twgos ajialys;s and to the 
&!ti. of fhc oioistrtrc cosfcnf of various sul,stanccs. Jiosane Ixiilg usrd as the solvent f a  
water. App. and a coiitinuous systcni of analysis arc derribcd. 

, Differential dielectric apparatus for determining water added 
to solvents. Wirithrop C. Kolfc (Sat] .  Bur. of Stds.. Washing- 
ton. D.C.). Anal. Chcm. 3S( 12). 1W-i( 1963). The moisture 
content of grain, for example, was dctd. by nieasuring thc change 
in d i r k .  const.. e, of an ext. obtained with dioxane (I)  or (Et@ 
C,H,XO (11). Dual matched cap:icitancr cells, one of which was 
fillcd with solvent and the othcr with the cxt. were alternately 
connected to a capacitance bridge or a Q-mcter. For C (%I 
water) in the range & I ,  dt /dC was const. The temp. mff. of 
d d d C  in I w35 detd. a t  15-35O and agrecd cl~iscly with the dataof 
Tourky. Rizk. and Girgis ( C A  55, 217530). A t  30’. d e / d C W a  
0.27 in I and 0.61 in 11. Thomas B. €loover 

62 



Using Pyridine 

Determination-of water, ethanol, and perfume compositions in 
perfume manufacture. Janusz Kulesza. Joref Gora. and 
Janina Zwierzcliowska (Politech.. Lodz. I'oland). Zrszyfy 
Nauk. Polilcch. Ludz.. Chrtir. S p n t p c x  So. 5 ,  35-47( 1961). 
Detn. of EtOH: ( a )  The acetylation nirthcd. A sample (0.5 g.) 
was treated with 11 ml. 3 : )  pyridine-Ac:O for 2 hrs. at room 
temp.. heated with 30 ml. hot 11:O. aiid ccmled to rcmm temp. 
The liberated AcOIl was titrated with 1N SaOlf by using 
phenolphthalein. (b)  The osiclitiori nirtliocf. A sample contg. 
-10 g. EtOH was dilcl. to .5(U ml. with 2.Y HzSOI. and the aq. 
layer was treated with 1 g. t;rlc and filterrd. The filtrate (50 nil.) 
was mixed with 50 inl. 2.Y K:Cr:G and 3) rill.  .50(,'; € I 8 4 h  (d 1.38). 
for 2 hrs. a t  20-5". and tlic mist. dild. to 9K) 1111. with HzO, 50 
ml. of which was treated with 2 g. KI 3iid the liberated 1 was 
titrated with 0.1A' Sa2$&. The accur;icy of the acetylation 
method was f2.55;. arid tlint o f  thc  osidation mctlitd *0.5'&. 
Dctn. of tlZO: A siniple contg. 1 g. 1 1 2 0  was dild. to 1 0  ml. 
with Me011 and 10 nil. ti( which WJS titrated with tlie Van der 

Phase titrations. 111. New applications including the a r u j  
of water in pyridine. D. N'. Waigrrs and A. Ozsogomonyan 
(Robert Kolej, Brbck, Istanbulj. 7hbnla ll(3). %-5(196() 
(in English); cf. CA 59, 32%~. The assay of water in or& sol- 
vents by means id phisc titration is discussed in relation to the 
chlciranilir acid inethtd of Barrctu and B. ( C A  S f .  40361) and 
the older cloud-priiiit trchnique. Results are given for the ti-- 
tion o f  water-pyridine n h s .  with CHCI,, as representative of the 
phaw titratiiin id a x-colltg. compd. to  which the chlonnilir 
acid method is inapplicable. In addn.. results are given for the 
phase titraticm of 18 new binary addns. using water as the ti- 
trant. They are: briiin~ibenzene, CHCI,. and I .2dibro- 
ethane, each in binary scdns. with MeOH. EtOH, i-PrOH. 
dioxane, acetone, and HOAc. RCTB 

[Infraredl detemhation of traces of water in organic soloentr. 
J. Seuvirt and %. Ksandr ( \ y s ) k a  Skola Chern.-Twhnd., 
Prague). Cnllrrlion C z r h .  Chrm. Cnnrnrun. 29(4), 1068-72 
(lWA)(in Grrnian). -4 new diffcrcntial mrthod is baxd on the 
fact that the absorption h i i d  of HrO in inactive wlvrnts diffc-m 
from that in active ~ i l v e n t s ,  where the H Q  is assocd. An a e  
tive wlvrnt is added to the inactive one in the measuring e l l  
and the absorption is nirasilred against a compariwn line rlierc 
the two solvents are contained io two separate cells. A calibm- 
tion curve was bawd 011 benzciie satd. with 1 3 4 .  Pyririine was 
uwd as the active wlvent, and the nicasuren~mts were c a d 4  
out a t  3400 em.-' The soly. of H20 in toluene. 1,Michloro- 
ethane, and PhSOsat 21" is. rt*sp.,S.PB, 6.45, and 12.7milIitnole/ 
1 0  ml. The method is simple, rapid, and rrquirrs no a b .  dry 
solvent. The abs. error is 0.07 millimole Ht0/100 ml. 01 the sim- 
ple. The method cannot be applied to wlvrnts which form 
strong H bonds with H20 or *hich absorb intensely ncar 34W 

E. Erdos 
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The determination of moisture by measurement of the dielectric constant. I:PI.ICE 
GARELLI AXD C I O V A ~ ~ I  I(.I\CCIU. dff i  arcad. sci. Torino 66, 3 3 Y l l (  IY31).-A de- 
u ip t ion  of tlir iiicthod of 15. Ikrlincr and R. Riitcr (C. A .  24, ?). A no. of dctns. Ol 
moisture coiitciits of grains arc iriatlc which slrow that tlic rcsults are reliable aiid can & 
made in a fcw niin., wlicrcas in the ordinary rncthods drying pcriods of 36 hrs. or m- 
are needcd. . A. w. COh7IERt 

\ Study of the dielectric constants of substance; contain- 
ing water. J .  Tausz and I!. Kuriini. Kiolloid-Beihcjfc 
39, 3-104( 1933) .--The didec. propcrtics of sucrose. 
starch (potato. rice, \r.llcat), silicic acid, tobacco (fihvrs 
and dust), h r a s .  1ithogr:ipliic h t c  arid lignite WTP 
studied, a s  o function of thc moisture contcirt. \\’at- is 
prescnt in a solid and a liquid fraction. Thc elTcct of 
tcriip., packing vol., structural propcrtics And frcqcicncy 
was detd. The diclcc. const. of dried niatrrials can bc 
iiieasurcd by an iwdiclrc. nirthod: the niatcrials are 
suspcndd in a niist. of liquids of the saiiir diclcc. const. 
Tlic diclcc. consis. of sucrosc and starch in thc literature 
could not bc contirnicd. lwcaiise previous i n ~ ~ s t i g a t m  
had not dricd tlirsc substanrcs properly. Suhs tanm of 
highrr riioisturc coiitcnt wcrc plawd I ~ t w c c n  thc cumdcnsrr 
plates i n  powtlcr foriir. Diekc. values wcrc thus ohtaincd. 
froiii which dicLr. c‘oiists. can bc calcd. Didcc. mcasure- 
iiicnts are a convenient way of defg. moisture ronfmf. 
Substances contg. inoistiirc in tlic fonn of solidified water 
show a low temp. cocff. of thc diclcc. const. At room 
tciiip. 9:; Df thc water in cut t o h m  is pcscnt in the 
sulidifird fonii. \\’aim in SO2 is niostly in thc liquid 
state. The diclcc. const. varirs considerably with fre- 
quency, if thc watrr content is liquid. Tlic lithographic 
slate of Suliihof shows an alm-miially high diclcc. const. 
of 1000 -1lM) at a frcquency of 1100. Aftcr drying, i. e.. 
removal of 0.7,; moisture. tlic dielcc. const. is 14 (John- 
son-RalitK-ck c k c t ) .  This is due to capillary water 
which is rockcd bark and forth by a. c. Thc capacity of 
.%a incrcaws whrn illiiiiiiiutrd. Frank Urlnn 

Cozdenser for the determination of wrter content d buR 
material. Gam Appmitc-iiiid hIe~liineii~u-C:.m.b.H. 
(by Fricdrich Ilirth). Ger. 1,130.622 (Cl. 421). May 30. 
I!)&?, Appl. July 2, lW&; 3 pp. The IS& content is drtd. 
by 1iic:isurinp; the capwitaiirr iif thc syst-. 

If. Krnigsberg 

A MOISTURE DETECTING UNIT BASED ON POROZR ”’’’ SEMICONDUCTOR FILM. 
B.S .Tul’chinskii and V .D .Yurrsov. 
Pribury i Tekh. Eksprr. (USSR), 1961. No. 2. 183-4 (March-April). 
In Russian. English trrnslatlon in:  Instrum. exper. Tech. (=A), 
No. 2, 392-3 (March-April. 1461; publ. Dec.. 1461). 

\Determination of the] composition of water-phenol mix& by 
H. Aring and U.  v. Weber (Univ. Wostock, 

Ger.). 2. C k m .  2, 344-5( I ’ X P ) .  Utilizing the large diflcrena 
in the n of H,O and PhOH, the compn. of a mixt. of HsO 8nd 
PhOH can be found by measuring n’;. A standard cwc WPI 
prcpd. by measuring n’: of synthetic mixts. I’hOH-poor mirtr. 
were analyzed by iudometnc dctii. of l’liOi3, I’hOH-kh mirts. 
by Karl Fischer titration of I&o. J. C .  Chang 

.refractive index. 

6/90 /36 3, 

i . . 
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Detcrrninrtion of water in alkali metd  hydroxides. 
1tirh;ird Jot11 (Luhck,  Gx.).  Srijcndlc-F~~Ir-it’orL,e 
76, 5334(I95O).-~fe:it the s:iniple to 350-150. in a Ag 
I m i t  inside a glars tutr in an air stream I r e  from Ha an$ 
Cot for 10-20 niin., :tiid det. the increase in wt. of a U tu& 
fillrd with silica gel (blue gel). The water of hydration Ol 
iiirtal hydroxides is partly or wholly included in the detn. 

hfaris E. W. Tmok 

Simple vapor sorption method for determination of in 
liquidr. Shcrril D. Christian and I1:irdd E. .\Bspruiig t,L‘niv. of 
Oklahoma. Sorinan). AMI. Clrim. Ada 29(cti). %i-H( 1964). 
A modified McRain sorption balance is used. A helical Sia 
spring is suspended from the glass hmk attached to the inside of 
the standard taper cap. Approx. 30 mg. of desiccant is in the 
AI foil bucket. To operate the app.. cvacuite (through the 3- 
way vacuum stopmck). close the stopcock. and introduce the 
sample fruin a pipet through a valve consisting of a mcdium- 
porosity sintered glass dick corcrcd with Jlg. Hecord the 
sarnple wt. when it becoiiies const. Wt. of  If# is cald. from 
initial and final heights of tht  glass hook on the lowcr cnd of the 
SioI spring. Care niust be taken to ascertain that only H a  
sorbed by the desiccant is nieisurrrd. Other volatile compo- 
nents must be removed. i.c. CHr can be removed by placing the 
lower end of the app. in an k c  bath. Hesults of the snrption 
balance and the Beckman KF-3 aquamctrr are compared. 

L. Duouis 

Determination of components of mixtures of solvents or of 
solvent vapors in air. K. I;. B;traiiitwiiiii and 1-u. It.  
Kipiiis. U.S.S.R. 117,304, Fch. 6, l!Ki!). -4 layer d :in 
indicator is sp1)licd to :in inert hsc .  T!ic iiiclic:itur is otic 
which s\vrlls wlicii cxposc~l to tlic dcsirtat coiiipoiiciit or to its 
vapors. Tlic iiic1ir:itor is applitd tii a tliiii iiict:illic bas, 
inert to the suhstaiicc as wcll as to the otlirr coiiipwients of 
tlie iiiixt. Tlius, to clct. inoisture iii air or the I l l 0  aiilteitt 
of acetunc or dc. ,  o 30-5O-p 1;iycr of tlic liiglrr fractions of 
gelatin was applied to a 10-19p slicct of Ik bronze. In- 
s t u d  of gcliitin, ;1 layer of poIy(viiiy1 &.) may be und. 

Onc end of 3 5 x IO-min. slictt thus prcpd. was fastened 
in  ;L vise. Tlie other ciid cur ld  to ail exteilt drpiicliiig on 
tlic inoirturc iii tlic air or tlic 1 1 2 0  coritcnt of acctmie OT 
:I~c.  TO dct. the plicnol coiitcnt of waste tvaters, tlie in- 
tlic.itor Iaycr i s  madc of a poly.midc; to dct. 1i.itogr.n 
cicrivs. in the air or in liquids. an indicator layer of p l y -  
(vinyl chloridc) is u s d i  to tlct. tlic coiltent of aromatic 
1iychc:irhns i i i  a1ijili.itic 1iyilroC:irh)ti~. ati indicator layer 
iii:ulc of polystprcric or cliluririatcd natirral rublxr is cured; 
ai111 to dct. thc prescncc of pctrolcuin products, an indicator 
1.1ycr of stritcturcd ruLlw is uwd. Jf. Iiusch 

65  



Utilu&on of modulated light in photoelectric rnalyzen 
for the determination of gas in industrial control. C. Chcr- 
ria, L. Vcrot, and R. \yagncr (Lab. crntral StC de St. 
Cobain, Paris). Spctrochftn. Arlo 6,87-94( lDX%).-An app. 
b described for folto\ving in the factory the progrcss of a 
vapor-phase reaction by ahsorptionictric measurcmcnts. 
The app. dcts. the instantaiicous valuc of thc rornponcnt 
in a pip .  opcratcs alarm rrlays if it departs from prcwlectcd’ 
valucs. and may control valvcs. The typcs of app. de- 
rribcd are accurate. siinplc. and robust, with clwtronic 
mplifirrs of ruggkti typc. Thc dctcctors used arc photo- 
multiplier crlls with chopycd hrams aiid clwtroiiic a.4. 
mplificrs; thr chopping may bc by a sector disk but a mer- 
cury vapor sourcc, rnotlulatcd at  niaiiis frrqucncy, is pre- 
fcrrcd. Coru~ic~isat in~-l~atn layout of the app. is uud, 
and the aniplifier has suficicnt frctlback to  securc stability 
while having cnoctgh stngcs to  srcurc high gain. Stanclnrdi-- 
zation of thr aniylihcr is 11s two built-in filtrrs giving wlcctrd 
output valucs. As cxmtples of thr ali])Iication of thc app. 
are thr tlrtn. of traecs of CI in syntlirtic IlCI, and dctn. of 
NG, of s. and of nioisture in D gas. W. F. %I. 

. . . _ _  

SOhlE EXPERIMENTS ON MOISTURE DEtERMmATION ’’’’ WITH BETA-1UY TRANSMISSION. 
T Wrstrrmnrk. B SjOstrand and H.C.Forsbcrg. 
Nuclear lnstrum. and Methods (Netherlands). Vol. 10, No. 1,45-? 
(Jan., 1961). 

By using a transmission geometry 01 beta rays from Pm”’~t 
IS shown that rrcording of nioisture rhnges  in hydrophilrc 
materials - kinetics as w ~ l l  3s equlhbrra - is  readily achieved. 
Some dit3 from exprrimrnts on filler paper are dcscr ikd  and 
further appIicaIlom are  discus&. 

Apparatus for determining the moisture content of 8 
material by determining the dielectric losses due to the 
moisture. IYiIlis R. IVliitnry (to l h c  British Thorilwn- 

I~oustoti Co. Ltd.). n r i t .  4Ug.414. Apr. 12.1‘9. . .  - .. 

Apparatus for indicating the moisture content of wood, e tc ,  during drying. FRANZ 

Apparatus for determinig the water content of organic substances. KEIICHI 
IMO’O. Japan. 95.3SCi. April 8. 1932. The watrr content of org. substances (such as 
cellulose. tea or grains) is proportional to tlie humidity of spaces lxtsecn the particles 
An app. designcd to dct. this humidity coirsists of a hollow perforated tube contg. a 
thennornrter an$ a hygr?mctyr. 

%XENX. &x. 571.117. &t. 7. 1930. 

Continuous weighing for the determination of trace8 of 
water io NH,NOI. Xlarccl Cuirhard. Conipf. rend. 215, 
20-1 (1942). - ]ka t  the NH,SOI crystals to  119. whik 
\vcighiitg continually. The dcroinpn. of NH&O. yicldr 
H 2 0  at  a iinrar rate over a long period of tme, whlle thc 
iittcrcryst. H:O isrelrasd over a short period. Extrapok- 
tioii of the long-period H:0 loss to the origin givesa niethod 
for evaluating the initial loss due to  intercryst. H a .  

Earl A. Culbraorco 
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wid method for controlling moisture. Yu. XI .  R a w -  
port atid E. C. Cliofnus. Z u t d s k .  Lab. 25. 134frS(1959). 
A method is dcrribcd for dclg. tlic nioisturc in graphite 
smiildes based on  tlic rclatiun of tlic elastic iiiodulus to the 
nioibturc content ( O b t  and Duvall. CA 36, 3UW). The 
nictliod was u r d  to dct. the elTcct of process conditions 
(cornpn. of the saiiiple, initial nioisture cucitcnt, pressure in 
fonriing bars, and sizc of tlic saniplc) on tlic frcqtreiicy of the 
nntiird vibrations of :lie saiii1)le. which are rclated to the 
elistic modulus and the d. The nioisturc content of scmi- 
dry samples was detd. with an accuracy of 03%, that of 

. 

i wet samples with an accuracy of 1'70. CA 

b Polarimetric method for the determination of m o k k e  
content. A. Ya. I'ctrorsknya and Yu. V. XIikliaIlovska. 
In:hcurr.-hz. Zhr.,  Nauk Bdorus. S.S.X. 3, NO. 6, gg- 
100 (I'JGO).--A pol~rinictric niethod is proposed for the detn. 
of the moisture in fri,lblc ntatenal, in oils, and lubricants. 
Tlie rotatory poser of 3 1120 soh. of an opticdyactives~t,.  
stance (sugar) is musurrtl Mort and after k i n g  ag ica td  
with a dctd. quantity of substanccs of wliicli the n io is tm 
to bc a..n.rtaiiicd. From tlic v.uiatiam of tlic rotatory pow-, 
tlic variation of tlir c~uicii. o f  snln. is cnlcd., and from ulc 
latter. tlic tiioistirrr. o f  tlic uitiiylc. The rnetliod k patentd 
(U.S.S.W. G2, 4 Id). A. Gualone 

1 

! 
i \ a  

I 

I 

i @  

Estimating moisture in solid materials. Siemens- 
Schuckertwerke A.-G. (Albrecht Werren, inventor). 
Gcr. 630.261, Jan. 14, 1939 (Cl. 421.9.51). A description 
is given of a method of zstirnating moisture in wood. paper 
fabric and other solid materials by subjecting the mate- 
rials to  high-frequency rnech. oscillations and observing 
t h r  effects, e. g., the rate at which the orillations .R 
transmitted through the materials. 

- -- -___ -- 
~ 

Apparatus for measuring the thickness. moisture- 
content or other characteristics of 8 m a t e d .  wherein tht 
material is arranged to be included in 8 high-frequcng 
oscillatory test circuit so 8 S  to influence the reactance 
thereof. The Foxlmu Co. Brit. 444,WL h r .  12. 
1836. 

, 
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Determining the amount of water, etc., in materials. PAUL w. GLAMANN. Ccr. 
The ainL of watu or siniilar substance prescnt is.detd. by 518.817, Nov. 15, 1928. 

changes of such pbys. p r o p d e s  as sp. hrat, vol.. e t c  

Apparatus for determining the moisture content of sub- 
dances. Siemens & Halske Akt.-Ges. (by Theodor Rum- 
rnel). Cer. 1,028,813, Apr. 21, 1958 (Cl. 421). W'ekhing- 
before and after drying in a high-frequency field is utilized. Friedrich Epstein 

me determination of the water set free by man kept in a differential calorimeter. 
A. I;. NOPONA AND 11'. STRICXCR. Compl. rcnd. aoc. biol. 90, WS-S(193I).-To det. 
the amt. of watcr sct h e  in a calorimctcr it is e\zcntial to have a system which is capalilc 
to absorb within a given timc all thc wntrr produrcd and to maintain and control the 

humidity of the app. The latter 
object is attained by means of an  
arrangemcnt shown in the fig. This 
consists of 2 glass tubes closed at  
onc end and attachrd to hard rubber 
disks which are pcdorated to permit 
frce passage of the air current. Cu 
wire is wound about t b e r  tuhes 
which h i r e  a resistance of !X ohms 
each. The tube is protected by a 
somewhat larger tube of thin glass 
which fits over i t  and is in turn 
covered with muslin. One of these 
is dry while the other is kept con- 
stantly moist. The resistance of 
the Cu wires varies with the tcmp. 
and as that  of the tube covered 
with the moist muslin is lowcr the 
difierence between the 2 tubes is 
detd. by means of Wheatstone 
bridge, which detects a temp. dif- 
ference of 0.002(io. In this way thc 
completeness of the absorption of 
H*O in the app. k checked. s. h1ORGULIS 

DIRECT-READING BALANCES FOR PERCEhTAGE 
21154 HOlSfURE CONTENT. 

J.C.Downes, B.H.Markay, L.C.Bellamy and V.D.BurEmann. 
J. sci. Instrum. (GB). Vol. 3U. No. 12. 46441  (Drr.. 1961). 

This paper desrribes two types o f  balanrc which indirate 
per cent moisture content directly. and in wliirh the initial sample 
weight may vary within widr limits. Thcy wcrc  designed priniarily 
for measuring the moisturc in wool 31 varwus stajies in prorcssing 
and for this purpose arc uscd in ronjunction with a hot-air drying 
apparatus. The same balances ran bc u s e d  IO delrrmine thc per- 
centage content of removable r ~ r m p o n r n t s  in many other materials. 
An analysis of the prrnrrplcs of oprration of thc Inlanres i s  given 
and experimtntal modrls arc dcsrrhcd. 

An apparatus for tracing the change in moisturc content of small quantities of 
powder. LESLIE 11. LAVPITT ASII Joiis 11. I i i~si i I i . la .  J .  .%i. I t ~ ~ ! r u ~ t w t ~ t s  6, :hi!I -7:i 
(l!V-%).-I'. L. du Xouy's tension Inlance lor siirfacc-teri\ioii clctirs. i s  modified for this 
purpose SO that a change in wt. of 0.W1 rng. may bc dctcctcd. The app. is shown 

1. H. ~ I O O R E  and results are given. 
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, Apparatus for determining the percentage of moisture in hygroscopic materials, 
e. g., cotton and wool. CiiEim-TExi ILL UI:VLL(JI*JII..XT C o .  LTU. Brit. 36fi,slj, 
DCC. 8. 1930. 

Means for determining the percentage of moisture. or of paraffin, in stratified 
materials such as cloth or impregnated paper by electrical capacity measurements. 
SIEMENS 8r HAI.SEE A.-G. Brit. 3ti;,K{!). Apr. 21;. l!I:j i~ .  

54/39 2 /933 

Device for measuring small quantities of moisture in 
gases. A. J. CROCKAIT AND R. B. FORSTER. J.  Soc. C h .  
Ind. 38,95-6~(1919).-The app. (see fig.) is made of metal and 
placed in a bell-jar fitted with a aide glass tube. To the uppa 
end of the  latter is ft ted a rubber stopper containing the gas 
inlet (short tube) and outlet tubes. One end of. an artificial 
(Chardonnet) silk fiber (about 2 0  in. long) is attached to the 
adjustable hook A and the other to the short arm of the first 
magnifying lever B. The long arm of the k t t a  is attached to 
the short arm of the second lever C, the long arm of which is 
attached to the pointer. The latter connections are made with 
very fine metallic wire. Fy these means the elongition of the 
fiber is so magnified that une scale division represcots a differ- 
ence of about 0.05% H20. The tension on the fiben may he 
adjusted by altering the position of the milled nut D on the 

F. W. Srrniou 

Determination of water by drying. XI. T ~ N X I I  ASU K. I ~ V C I I K .  Iltlotrzrtfbofc ( A M .  
A 1 l - i ~ ~ .   AI^],. hmf-; . . )  4, GL-73( l!)X)).-l<rrors arc c1i~ucse.d. Altcniativcly. the 
ratcr  is extd. by rc1watr.d trt,atnwiit with 1;tOIi. tlic aq. Et011 IKing miscd with p- 
trolcum. arid the tcnip. of wpn. coinpared with tlic curve given by control niistc. B. C. A. 
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The estimation i f  moishje by electrical methods. Jci.rrs GRANT. Ckm. A y  
.. 27, 19:440(1932).-A revier. E. H. 

3'033, /932 

Modem procedures mnd apparahu for trace a d p s i s  in 
chemiul products. A. Hanes. D. Sndulescu. and C. 
Lupu. Rro. Chim. (Bucharest) 12. 412-l!i(l%l).-Pr* 
d u r e s  used for the detn. of tr3ct impurities in chem. prod- 
ucts are described. Coulometry is used to det. H and H@, 
potentiometry to det. COX. conductimetry to det. HIS. m. and NHI. pohography to  dct. metals. Other methods 
described arc absorption spectrophotometry. x-rays. emis- 
sion spcctroropy. activation analysis. and chroruatouaphy. 

C. Hatna-Wirauin 

A new method for determining small moisture contents in- 
gases. A. Perlick and R. Perlick. lidfcfrrhna& 6, 8714 
(Ig.rr2).--h¶oisturc iii the range 0.03 to 6 g./cu. ni. can be 
measured in air by a new clec. app. bas4  on variation in 
frictional coqll. wlic~i grnpliitc brushcs rub on a rotating CU 
cylinder. A simple hridgc circuit provides voltmet& read- 
ingq which arc proportioiiirl to iriotor speed and thus indicate 
moisture contrnts. The pri!iciple is bscd on a previously 
known phcnoincnon; i.e.. in very dry air. tne Srictiond 
coeff. bctwccn gnpliite hriidia and commutators of elec.. 
nischiiics hecomcs 50 high ns to  result in rapid brush wear. 
Dificrcnt K ~ S C S  bchnve diflcreiitly. As the moisture content 
clecrcascs the Srictionnl coclT. iiicrcisn in air and 0. but dc- 
crcasc-s iii S, and docs not clinngc much in C a .  Results of 
exlit<. arc intmprctmi on Insis of aclsorption tlicory and an  
ertcnipt is made to show how these rcsults as well as obsnva- 
tions prcvioiisly rcportrcl liy othrrs can he rccoriciled on 
throrcticd grounds. Coticlusion: lligh hcits of wlwrption 
lead to high frictioiiil coc.fls. but t h i s  rule probably docs uot 

'* 

hold for gases cantg. 0 because the shmrcd-off graphite ppf. 
ticl=s- become . .  oxidized. . - L. c. Flowen 
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Some new measurement and control devices. D. J. 
Poiripco. J. Parker, arid S. S. Smith (Shell Developmrnt 
Co., Emcryville. Calif .). Proc. 3rd World P d r o k ~ m  
Confr., I l a y e  1951. Sect. VI. -22.-The following 
qprcidizcd iiistnimrnts are described: A continuous record- 
ing titrimctrr for measuring merc:iptans in gasoline, a diclec. 
coii5t. rccmder for nieasuring l 1 2 0  content of Iretoner, 8 
rccording viscotnrtrr for lubricating-oil applications. and 
a incthod of controlling centrifugal filters. used '0.9. a 
sliirry into solid and liquid components. A demptn? iS 
also givrn of the instrurnrlltation and m c t h d  lor monttar- 
iiig and controlling pipcline stations by teletype from a reinotc<otitrol dispatching point. Marta Taus 

-. 
, Determioation of water in amyl alcohol by a m d i e d  
conductance method. C .  Sarsimhan and P. S. Meue 
(Xagpur Univ.). Trans.  Zndion Znsf. Chcm. E n p ;  4. 
91-6( 19j0-51).--bl~surcmcnts of the Ha0 content d 
AmOH are necded in refinirig and dchydration of solvent. 
The conductance method. not ordinwily applicable to liquids 
because of low diclcc. const.. was modificd bv satg. the d i r  
solved €110 with KC1. AmOH. contg. 10.5% optically ac- 
tive isomer, was uscd for the tests and detns. of the soly. d 
HxO which varied froin 3.9s g. a t  20' to 11.77 g. per 100 g. 
of satd. soin. at 70'. Specific resistance was measured at 

-20'. 25'. and 30' after stepwise addns. of satd. KCl.soln. 
to AmOH to the formation of 2 layers. The detn. of Ha is 
carried out by shaking AmOH with KCI at a chosen temp. 
and measuring the specific resistance. The HxO content is 
read from a n  nlinnment chart. ' Arthur Fleischer 

. . . . . . . . 
Electrical moisture determination.in crude petroleum. V. 1. 

lic~rchagina. S. A. (;ittzl~~irg. A. A .  Fin'ko, 1.. 1. Rutman. 1. V. 
lkvyi tw.  aiicl I). .\. Lavriiiwirll ( I'rtroIt-un~ Hrfinmy. <wffsa). 
Srf t .  i Gaz.  l'rmn., .Vuut hn. -7 ikhn .  S b .  l962(2). 51-6. A 
iiirtlid is descritm*n.d for drtg. tlir l i tO cmitrrrt of crudr aBi1  miul- 
riinis. bawd on ine;~surriiirnts o f  the dielm. priiieability. A 
suitable :ipp. is cltwriln.tf. and a n8mit)gratn is giver: relating the 
H:O wiiteiit to thr d:" and diekc. cIm5t. The nomlpatn mvws 
a range of up to 12.2' 1 1 2 0  for  d:O values frml 0.G to 0.91 and 
dielcc. cmrts.  from 2.31 t t i  3.15ti. F w  tlic oils tested, the d r s e c  
o f  dispcrsioil Iiad littlr cffwt on tlic diekc. CtJnSt. 

C. E. Stevenson 

.- 

The carbon dioxide content of milk duriog bmdling, processing,' 
m d  storage, m d  its effect upon the freezing A. C. Smith 
(Univ. of Connecticut. Storrs). J. M i l k  E t f u h n o l .  27(2). 
38-41(1964). M i l k  samples obtained from a bulk tank at the 
conclusion of each of 4 milking periods, subsequently from a plant 
storage tank, and after processing and storage for 0. 2, and 4 
days were analyzed for CO, content. and f.p. Changes in C G  
content which occurred during storage of raw or pasteurized 
milk, handling, or pasteurization were not of suficient magnitud 

means of detecting adulteration of milk with 1 3 2 0  should not 
complicatcd by normal handling. prtrcssin,g. and storage 
milk. The significant redn. of CO, which orrurred during 
vacuum treatment of milk resulted in a rise in its f.p. Allow- 
ances for this change should be made in adulteratitm detns. 19 
referen-. 

to alter the f.p. significantly. Therefme, the usc of f.p. 

E. H. Ma.rth _ _  
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physical methods in the chcmical laboratory. M. 

New applications of dielectric investigations for technical 
m d  andytical measurements. I,. I<ln'rt. .tngcZ. C~hnr. 
47, 30.-~-15( I!W); cf. C .  . I .  27, 3R.--?'lie fuiiclaniciital 
p;iii:ipIo*s of tlic click. c i w t .  ( I ) .  K.1, electroiiic, atoiiiic 
atid orientation pihri/.atiuii, tlic mcastiriiig of D. I;. 
aiid its appliratiiirt to :lie iiivcstigatiori nf liquids as well 
ps solids arc disriiswd. Spt&c applications arc presented 
for (1) tlic roiitrol ul particle sicc of powdcrs, (2) the 
control of thc. tlrirlinc..;~ of sircs air(\ Iiar~cls and (3) the 
EJiiaii nictlicwl, a nirtliod for the c!>iiiparisoii of the Iiy- 
dration rapacity aiid ilirwh. structure of solids and the 
quaiit. 11.0 d o * t i i .  iii solid systems and systems rich in 
H,O. Eight rcfcrciirrs. Karl Kaninter~iievef 

/, 

Physical methods of moisture measurement. I. Conductir- 
ity and dielectric methods. A .  lbiidc (Sliri Rmii lnst. Ind. Hw.. 
Dellti. India) aiid C. S. h i i d r .  Ind.</r .  P ior / .  16, RNi-!Wr2 
lW2). 11. Dielectric. sonic. ultrasonic. microwave. and elec- 

trolytic methods. lh id .  !N-!1.;. 111. Infrared and NMR 
\nuclear magnetic resonance1 methods. I h i d .  I lO . - l ( l .  IV. 
Neutron scattering and mass spectrometric methods. /h id.  

1,413-$1. The ~iicrtlit~lc :aid thr  criigr of applird)ility of  each are 
ccmsiderrd. 127 references. . S. J. J#:twkcr 

Detcrminrtion of ra ter  io acetone. Roy I.. Jwlrwn 

' ._ 

Infrared analyzer for monitoriog water content. E;. W. 
K x w k  and E. C. Xlillcr (Phillips Petroleum Co., Bales-  
\.ilk, Okla.). Jnd. Ens. Chcm. 46, 1374-6(19j4).-\Vata. 
up to 0.4 wt. Q, i s  detected% a liquid S O I - m  oil extn. 
iiiiit with a corithuous infrared analyzer utiliririg a hi&- 

'prccwrc 1-4. The 2.67 p w a t a  absorption band ws found 
to I)c suflicit*ntl~ sensitive and sufficiently removed from 
S? and hydrocarbon bands. The accuracy is f0.01 wt. 
',; Ha. Walter Rotb 

5 v  

Determination of rnoistun. V. I. Sogreshilin. Russ. 
44,059, August 31, 1935. The moisture content is detd. 
by the change of n of the liquid (glycerol) used to ext. the 
moisture. 

u u o o  , 
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- Quantitative analysis by ne=-infrared spectrometrJ. 
Rmru Saki ,  Fuiiiio Xfizuriiwa, Tsurayuki Akamatsu, 
Shorn hlatsuiiioto, Y'nsuo Kurihua, and Masanli Sliimiur 
(Hi txhi  Ltd.. 1b;~agi).  K o f y o  Ragaku Zosshi 62, 632-8 
(1959). The detn. of &O in BuOH and D,O by near-iiJm 
rcd spectroscopy was investigated. By utilizing the 0-H 
combination band n- 1.92 p with a compensation method,. 
up to 1.20/, HtO in BuOH can be detd. with s:andud d e b  
tions S*l.l%. Also, by usc of the 0-H cornbinattion 
bands near 1.45 and 1.18 c with the ordinary method, Ha 
in DIO over all concn. rangcs can be detd. with standard 
deviations 5 =t0.7yO. CA 

hdioscopic determination of soil moisture with the M30 
radiometer. 1. P. Grechin. V. A. Emel'yanov, and V. E. 
Zinkevich. Im. Timiryaznsk.  Sel'skokha. Akod.  1963(2). 
222-5. Soil moisture valun with the M-30 radionietrr 9 (a 
Soviet makc) and thmr obtained by the thermostatic-wi. method 

.varied 0.02-1.15& To insure that the inserted t u b a  arc 
parallel lor horizontal irradiation a link niust bc dug heforehand. 
esp. in fine textured snils. With correct placing trf the hole and 
tube. nioisturecondcnsccl a t  the tube-soil hiuiidary d i m  ncfl show - 
up in the amt. of moisture accumulated between *he tubes and 
consequcntly docs not affect the acciiracy Of the detn. To in- 
erraw the accuracy, structunl chmgrs are rrmmmrndrd to 
seal off the counter and its circuits from conclcnscd inciisture. 

Martin D. Ikrderian . .  

Effect of mineralogical composition and soil density on determi- 
nation of moisture by neutron deceleration. V.  . I .  chilmw. 
. I'fpr. I n z h .  Grol. i (;runfnvd.. Afosk. Gos. i;nit*.,  Sb.  Slatri 1963. 
2Lil-40. Iktii. of s t i l  mointurr by neutroti clrrrlrration has 
several advantages: structurc of soil is not disturlnd by t:lkinc 
the wniplr, rrscilts do not t l q ~ n d  on phys. statr o f  witcr (irr. 
watcr. v;ipir), and rcflwt av. cnrditiotis a certain p r t  d the 
grocirid and not just the liral p i n t .  Thc nrutniii mitistlire 
rirctrr coiisists prohe comtg. nrutrsni Liurce and s h ~ w  ireutron 
ccliintrr and coiiiicctrd to  a rcccirdilig drvicc. I)tvdcratiain of 
low-energy ririitrritls by 11,O of c-rystii. and chrtii. In1ii:cI watrr Of 
rl;iy nriiicr;ils is ronsitlrrahly smaller than by frer watrr .  l'hrrc- 
forr the effect of I t  in iiiiiirral~ is cnnsiclcrahly sndlcr 1hitn ex- 
pected. l h r  prcsenrr iti soil of anoiii;ilinis iieutrtrli ahwrhlclg ~ h -  

Dctermmation or small amounts ot water in acetaldehyae ~y 
A. S.  ..\lckundrov, S. K. Mikliailyan, 

and C. A. Sedova. Khrm. Prom. 1962,570-2. The abstrbanm 
bind of H,O at 5241 CII I . -~  was selected fcrr the detn.; Becr's Ipw 
holds. The accuracy of the nirtlind. as iiidicated by data ob- 
tained by the Karl F i rher  mcthcd. is fair. and thr  diffrrence in 
the results for hlc2C0 colitg. 0.4-1 A:'; l i t0  dlW5 not tweed 9.2%. 
and in the most cdses i s  bttweeii 0.0 and 5',.b. Glass app. may be 
UsEd. 

.infrared spectroscopy. 

A. Aladjcrn. .. . . .- 
/ 3 /  3 6 -f, /76 

MEASUREMENT OF MOlSTURE IN A MOVlNG COAL 
'089 FEED. W.R.Ladner and A.E.Stacey. 

Brit. J .  appl. Phys..Vol. 13, No. 3, 136 (Marcb. 1962). 

been obtainrd by the regulated frrding 01 coal through the satnF;ing 
coil 01 a rurlrsr magnetir resonanrc spertrometer (lor details, f ~ c  

Fuel (CB). 40. 295 (19Gl)l and recording the spctrum as a function 
ol mapwtir l i t  Id strenph; the peak-to-peak heights 01 the grapb 
are  plottrd apainsl the percentage total moisture. 5 relerencer. 

An arrurary of I 1% over the range O-l4",oial moisture h a m  

H.H.Hodgcon 

3 / fC5-g 
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The Dolsch method for determining moisture. n. RASS~IV*  ASD A. RECKELER. 

Anfc-ii. C h r .  45, 3 6 - 7 (  1932).-A inist. of alc. and pctrolcuni which is hornofi-encout 
a t  rooni temp. forins 2 layers of liquid whrn cadrd to a ccrtriii totip. The tcmp. at 
which the formation uf 2 layers takes thrr i s  diffcrrtit if water is ~ ~ r c s m t  arid by detg. 
this tcmp. it is pm4)lc to dct. t l ic  quantity of water I m z c i i t  in aiiy niixt. of ale.. water 
and petrolctim. This is the inctlrod which D. has uscd for dctg. moisture in fucl. An 
slip. is dmcrilwd which is suitable for carrying out the method and llre rrsults obtained 
arc shown to be sotiicwhat higiicr tlinii thosc olrtaiircd lay own  drying or by the xylem 
method. n y  treatincnt of a material insol. in dc.. such 3s cotton. coal, cc.llulose, etc.. 
tlic water i s  ,nadiially takcn up l)y tlie alc. and tlicn. after mising with petrolrum. 
the tcmp. of unniiring is drtd. W. T. H. 

Determination of small quantities of water by the method 
of Criuner. Lucia dc I\rouctcrc. and .Wwrt Gillrr. B d .  
sa. d i m .  Bclg. 44, 473-3)3( 1!U,5).-Instcad of attrmpt- 
ing to dct. I&O dirr*rtly. it  is soolnctiincs Iwttcr IO take 
advantagc of the changr in thc phys. ixopc.rtk% caused 
by thc prcscrice of a litllc €110. Thus Crisnic7 ( b t l l .  S.W. 
china. Brlg. 18,.4(19U)) dctd. HdC) accuratdy by norlw 
the tcnmp. a t  which a wlvcnt 1xc.raiiir. turbid. n y  nwans of 
iiiethand-C6111t or nict\~arml-Cb~I12 it is pmsiiBlc to dct. 
€IrO accuratrly by d r ~ g .  the tctnp. at which ccmprlatim 
takes piarc. Tlic nicthod is clcsrril~d. W. T. H:-- 
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Determining bound water in pert. F. D.. Zhhctslraya. 
Nmryc Fiz .  dfctdy Isslcd.  Torja (Moscow-Lcnlngrad: Gos. 
Energ. Izd.) Sb. 1960,. 138-48. A dilatometric mcthod and a 
method of ncg. adsorptson of sugar were used to det. the amt. OF 
b u n d  H,Q (I) in peat. In the dilatolnetsc mct%od, the amt. of 
HtO not freezing at 0" is taken as a measure of I. The amt. of I k 
found by the difference in the total moisture and the amt. of 
frozen H&; the latter is dctd. by measuring the change in vol. 
during freezing and thawing in a dilatometer. F'hMc is used to 
fill the app.; a mixt. of k c  and NaC1 or EtOH and solid C G  is 
a d  for cooling. The neg. sugar-adsorption method is b a d  on 
the fact that I is a poor solvent. A sucrose soh. with an a c  
ara tc ly  known mncn. (>12.5%) is added to a weigh4 s m p l e  of 
peat of known molsture content. the mixt. is filtrrcd. and tee 
equil. conen. of sucrose in the filtrate is dctd. The amt. of I IP 
found from the change in concn.; I is obtatncd by subtncting free Ha from total moisture. Both methods r ive  anabgws  
-Its. From Rcj.ZL.. K A m .  1963. Abstr. No. 1OGX2. HVRE 

Application and use of the nuclear method lor moisture urd- 
Jack C .  Grump ~Sucl.-C'liK*~cgo Ctwp., Iks ] ' h im,  

Bulk d. is 
Of coke. 
111.). . . .  Mad . Fu'urnracr Shrl I%wf 52. 32.5 ;(I%%). 
acta. by ~ I I C  trriislltinsilw o f  -, ratii;lti*)1] tlIr1,ugh a fix& && 
sectioti o f  tlic co&e a i d  rt4:iling tlw tiugtlitude uf tlw r a d h h  
rcwived ut the tlctcrtor to tlir bitll; tl. Uith PII irtrreav d buk 
d.. the radiation a b r r k d  w scattried nil1 inr rcar  artd r c d e  
the aint. received at the iktwiw. '"Cs provicles the sowrr' d 
highly penetrating e l c c i r t ~ ~ ~ ~ ; ~ g ~ w t k  rdiatioa used in this mw 
urerrient. Ai1 ioiiiwtioii cli;cwlwr is u 4  toccJnvert the r a d h t h  
received at the detector i l l t o  i( prcqmriinml rlrc. ament .  T h i  
current is a111p1~fi~cl. ralilJrated in 11). rul;e/cu. ft. a ~ i d  displlycd 
inareadout iwtcr. hl&turcd.ulb.  Ji&O/w. ft.isarrPlytcdb, 
the use of the fast-ncutra)ll racli;ctk*l wtiicli lors energy at a ntr 
substantially grco1c-r by iiiteractkw with H than with any 0 t h  
elcinelit. l t  is this rclaticw ~IWI  t l w k n ~ ~ w ~ i  p r o m i o n o f  H in HX) 
that permits c d i l ~ r ~ t i w  o f  tltr rri&tarr channel. H d. ir m c l t  
urrd'by using a raclhrllcnt. wurct ul fast ncutlom and a rlor 
neutron detector. Fast iieutrtms l u r  energy primvily b 
collision with nurki. Mas. energ5 is lost when the wsf d Lk 
neutron is equal t o  tlw niass c t f  tlw nuckus. The H nuckuq hpta 
single proton. oiisequetitly by interaction with H. the energy d 
the fast neutron is reductad at a far pra t e r  rate than with any 
other element. The 1 1 0 .  of slow ~ ~ r u u o n s  created in this pr- 
in a fixed vol. is detd. by tlir H d. The slow neuwms arc 
detected in an  iwiizatitm c h i r n h ~ .  The currc~it generated m 
the clialnber is aiiiplifird and tlisplaycd MI a readout meter in b. 
of H or HtO/cu. ft. Details of thc coinputation system azc 
given. H. Stocrtr - 

Automatic measurement of moisture in curd m d  c e r m i n .  
II. Determination of the moisture content of slnd by absorption 
in the microwave band. E. M. Amrhein (Wuerzburg. k.). 
Bn. Dent. Keram. GcS. 37( 12). WV-3 19W); cf. CA 55. 4913k. 
The measurement is b a . 4  on the max. a h p t i n n  band d Ha 
at 30 x ICP cycles/sec. The plane p l a r i z d  radiation (from 
a klystron generator). which is transmitted thrcmgh a standard 
bed of sand, is measured. A ralibratinn curve relating moisturr 
Content with extinction is linear over the range 0 to 3:7, of H a .  
If care is taken with the niech. stability and constancy of the valw 
characteristics and supply voltage, an a m n c y  d *0.2% by 
wt. is possible. The app. ( m e  details of which are rccordcd) 
was adapted to give a conlitiutwrs reading for sand being mn- 
veyed around a circular track d Plexiglas (uscd on m n t  of iu 
isotropic nature). A change of 0.255; of H a  content WY 
clearly recorded on a chart. From A d .  Abslr. 410). Absu. 
No. 4196(1961). TCBT 
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Beta-ray-gauging technique for mcasurhg leaf water content 
changes and moisture status of plants. F. S. X ~ ~ : I ~ J I I U  and 
W. L. Ehrlcr (C.S. I k y t  . Agr.. Teiiipe. .lriz.). Phrf PLjsid.  
3% I ), 95 n( 19F-1). Eqr~ipriier~t is dcwrihd fur tileawrieg 
absorption sf &rays by leaf tissue. As Y I I I ~ C ~ ' ? ~  of the rays. "c, 
V c ,  and "11 would bc suitable fair slwifte thkkoC%W5. h t  f e r  
cotton leaves I V r n  was used in the prcwnt study. J .  J .  Rillamv 

Dielectric measurements in porour media applied to tbc & 
termination of water content in shale stmctwes. P. Simndoupt 
(Inst. Fr.mc. I'rlrdc. Rueil-!ildl111di%)11, Franm). Rm. Ira. Franr.  P r h l r  Ann.  Combust. Lrgutdrs 18. 193-235(1983). 
I k t n .  of the drrlec. const. id  a poruus rock by using a frcqu- 
t d  abvut l f P  cvcIr\/w. allows a nondestructive dein. of Ha 
cmtcnt  to  - c f Y ' ( .  Tlic app. and its thmbretkal b c k p w d  
arc described in detail. and the method is generally uwful fa rk 
detn. of ~m~wdenccs > 1-2 iiirghns. 15 referenm. 

Paul D. H o b  

Adsorption of water, benzene. and isopropyl dcobol rrporr (R 

ahminum oxide. C .  Y .  Tsitsishvili and Sh. 1. Sidamonidm 
(Chrm. lrist .. .%cad. Si. G w g i a n  S.S.R ., Tbilisi). S d s U .  
.4kod. Nouk (;rut. S S K  32(2), 335-42(1%3). Four s a m p k  of 
-PAI& with different pore structure wcrc studied by using 
quartz 5lJir:tl utrption micr~~b:rlance at  30". The low-temp. ad- 
~ q i t i i ~ n  of S was nirasurrd volumetrically. The surlarc a r m  
o f  the uiiiplrs detd. by the R.E.T. method from the C H I  and 
S iu)theriris differ. The main cause of the disagreement of tk 

.surface arras i s  ultr:rpnrmity of the sample. The surface of 
n ~ i c r o p ~ r ~ s  I+  Iiiacccs~ihle h r  the Glir mol. H,O, CsHI, and I.lo- 
I'rOIi iu>thc-rms are drscribtd in detail. J. Jindrn 

Determination of crpillarp breakage a r t a  content. Chin- 
Chung Yang. T'u .long T'ung Pa0 1963(6). 57. The HzO in the 
soil capillaries of cRcctivr diam. >3  p can be directly absorbed by 
plant root a d  transmittrd t o  the evaporation surface d tbe 
plant. while the water in the soil capillaries of eflective diam. <3 
p canriot be dirvctly transfrrred to plant rnots without vapnriza- 
ti im and rrcondrnsation in larger capillaries. Tht-refore. -there if 
a breakage point on the characteristics of soil moisture. Thc 
suggestccl n i r t h d  of  detn. of capillary brcatage )it0 content is: 
place thc snil samplc in glass tubing of 5 cm. diam. and 40 ~ m .  
long. wrap the Iowrr end of the tubing with Cu wire gauze, and 
ininirrse in a I i 1 0  container. Capillary HIO rises in the soil 
column as indicatcd by the darkening of the color. As WOII as 
it rrachrs 20 cm., remove the H 2 0  container and mark the 
capil1:try HtCI height on the glass tubing. Two to 4 hrs. lata 
take D soil sample at 3.5 cm. above the height mark. Der. the 
moisture content by drying nr other methods and report as the 
capillary hrrakage 11.0 contmt. Hrsults obtained with this 
nrc,thod diffrrec! &0.5(;;, from those with the soil evapmatioa 
rate method. K . T . k  . 
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bdustrial application of moisture control by neutrons. 
V. 

Xetz. 
A thermal 

neutron s>urrtl is u 4  for iiii+tiirc clctn. in bulk material; 
the quantity nic.~surcci i s  thr no. of slow neutrons produced 
in passing through a mitist hyer. 

dlcsscn, Stricrrn. Kryrln W 1 0 ) .  4 5  y( l?ltCC). 

H c r k r t  l'uschinann 

Neutrons measnre moisture in solids. R. L. Carver. Inslr. 
'Conrrol Systcnrs 36( S), 1(& -7( IWi). Xuclcar gaging can pro- 
vide ccmtirruciiix nieasureiiwnt ant1 cimtrol o f  n i ikturr  rontcnt of 
premss udids. High energy ncutrasns arc dirccted into the ma- 
tcrinl. Smc o f  tlicse arc reflcctecl backward. losirlg energy. 
The reflected ncutrims arc nirasured and. with calibration, pro- 
vide a mitkture mc;~surcincnt. They actu;tlly reflcct the pres- 
ence of 11. an ctlicirnt t lrutrorl  iiiidcrator. From J .  Am. Cerom: 

T C  JC Snc-. 46(9). "I( tm). 

Infrared determination of the water in poly(ethy1ene ter- 
ephthalate) fdms. G. Lznglxin and W. Srufert (Drut. Kunst- 
stoff-lnst.. Darnistadt. Gcr.). Ktillnid-Z. 193(1), X-9( 19CJ). 
The abrsrption K uf a filin is detd. at \vavclcngths of 3630. 4080. 
and 7350 cm.-I, and thc quotient fi',cw/h"4~ is calcd. from the.  
equation: K'-/K'- = (K,- - 0 . 1 9 K 4 ~  - 0.14 K a s ) / ( . K e  - 0.31 A'-). This quotictit is m)mpared with a standard linear 
curve d quotients 1's. ratios of H Z 0  c~)ncns. to pdy(cthykne 
tcrephthalatr) concns. to det. the fraction of H a  prernt .  

Thomas A. Wibon 

Moisture content determinations for wood witb highly volatile 
constituents. kiclmuth Hrw11 arid n;trttsn A. Eckluntl ( Cniv. of 
Calihtrnia. fCichiiii~nd). Forrst Prod .  1. 13. .ll)l-2! 1W~31. The 

~~~ _,- -.-_ moisturc ciintciit of  cc~nc~itirinwI &rnrnn.yp,rris hu-sonu8m and 
C. noofbciftnsis was dctcl. by 3 niethids: ( A  ) by csvm drying. ( B )  
hy the clcc. sntiisture mcter. :ind ( C )  by tltc Karl Fiwhr-r suethod. 
M e t h d  -4 is suhjcct tn wrious errair k a u v  t)f ncsnaq.. vailatik 
cimstituents. hfrthad R is also suhjcct to errasrs (re1;ltive tn 
methad C). Ikswevrr. suitoblc c*)rrwtion factors can be de- 
velc~pecl which irrinit the use csf the simple mrthqd R. 

H. Tarknr  

7oag G G U  8' 

Rapid determination of water in Colid organic intermedirt-. 
13. Srliwsrz and Lcwe Kirstcin (\'EB, Rcrlin). 2. Chcm. 4(3). 

. l tW4(1:W).  Ihyirig in an ovcn to const. wt. rcquircr 6-24 
hrs. and in the cneantinte the substance abwrbs moisture. The 
diwrihcd drtn. is h s r d  on the change c! n of a soh. of the ma- 
teriitl in P Iiydr+ilic sulvent, as a linear function of the H a  
content. -4 linear calibratioh curve is  made by dissolving a 
substanm of kiiown 1 i x )  cnntcnt in dioxane (1007. H P  - 5 E. 
IhO in 40 ml. dioxane. II = 1.4141). 
13,O. 
urea, 4-nitrowithpmd, 2.5 diiodochelidamic acid, and chelidonic 
acid. Amelic L. Crauer 

Hepeatahihty it 
Thr iiwtlicd n3s 1rwd to det. HzO in a-bromoisovalcryl-. 

V 5 4  u 6 /  

77  



,a 

Simultaneous determination of menomer and water content in 
polycaprolactam. V .  S. KIiiiitiv:i, S .  I ) .  K:ita)rzIinov, <;. 1. 
C;udry;rvtwv, micl A .  V .  l+cwliastniw. Khrnt. I’olnbna 1963(fi), 
64-5. An iin:iI. app. aiicl tdii i iqur,  bawd oii the nictlicd o f  
Schenker. rr ul. ( A n d .  C%rm. 2q5), H:!3 !I( I9.57.)). is devchqn-d 
for drtg. nwnwncr and llrO rlwtcrits by ev;qtn. i n  MWO. A 10- 
15 g, s;lrnple is jkiccd irita, it gl;i*s vrswl l i ca td  ti) 3 M ) O .  and 
monomer and IirO i n  ~ ) l ) c a ~ ) r ~ ~ l ~ ~ c t i i i i i  (nyb)n 6)  arc clrivrn out 2 
hrs. a t  5.10 nim. tliruugh a csmiicctiiig glass tuhc heated tn 
225O i n t o  a condrnscr. p I ; i d  into a I)ew;ir vessel filled with 
ice or cold ratcr.  The diRcrcnrr in stniple wt .  bcftprr and aftrr 
the detn. gives the m~~ric~iricr ~ ~ l u s  HfO ramtent; the condensate 
is then dild. with 5 cc. distd. 1 1 2 0 ,  and thc nitmonicr contcnt 
detd. from the rcfractivr ii i t lrx :it 2.5’ and calrd. from a calihn- 
tion curve. Results obtaiiwd on ptilyincr tilxrs, crunihs. and 
shavings arc reprtdiicibk and maire e x w t  ftw the niimcmer content 
of polymer crumb than values drtd. by C,H. cstn.. which gives 
low results for such spciniens and also for film. I;. Stein 

Measuring the moisture content of materials by nuclear magae- 
tic resonmce (N.M.R.). M. G. KIIZIOV and I.. A. Patitelceva. 
TI. No Y( Ln .- Isslrd. i w d .  Trpliunrrg . Yrtborostr., S h .  1%2( 2 
59-71. A n  S.M.R. app. was constructed w.which exptl. clrtns. 
of moisture content o f  various niaterials were run. The rnethid. 
block diagram, line diagram. and design rhariictrristics sinie d 
the units of the app. are described. Thc sensitivity o f  thr app. k 
k0.2 mg. H a  in a vol. of IW w.; accuracy is *1-1.5r&. An 
industrial-rale app. for continucms nioiislure cwi t r l  can be am- 
strurted on the basis of this erptl. app. Front RrJ. Zk.. K h i n .  
1963, Abstr. 101 149. MVRL 

Negative ion gas analysis techniqoe. V. N. Smithhnd 
E. J. b l w i t t  (Shell Develop. Ca., Emery\.ilk, Calif.). 
An$. .Chon. 34, 1476-Wl962). A thrcc-elcctrodc fnr 
ionl=tlon chamber drtected 0 in N, butane, and butadiene, 
and H:O in N. .9uxiliary eqiiiprnent included an eltctrorrr- 
eter and a Sra source within the chamber to ionize the m. 
An a.c. field applied to the outer parallel plates xpd. el- 
trons and neg. ions, primarily because of thek relati- 
mobilities; d.c. potential applied to  the grjd modifid the 
cell characteristics or eanccled tpckgrmnd eumnt .  Tnce 
nrnts. of electropliorrs in gas streams w h o a  priniary constit- 
uents remain uriinnizfd may be m r s u n d  quant. With a 
30-10 FCC. tiin* const. iii the electrometer, p.3.m. 0 in N 
was c;ilcd. to be nieasuroble. The sensitivity to HtO vapor 
was about that of 0. As a gaxhromatography detector, 
1 part CC1, in 1Olo parts heptane in a 1 4 .  sample gave a 
large peak with N as car r ia  ms. Jfubcrt L. Younrans 

~5-7 ?FA, / F b a  

Dielectric measurements as  a rapid means of water determination. 1;. BERLINER 
AND I<. KUTER. h’olloiif-Z. 47, 251-i(19%).-An app. and a mcthod for drtp. the 
dielrc. const. are demilwd, by rrreans of which binary mixts. of n~~iic~ectrolytcs. mz.: 
nq. s o h .  of hIc. Et and isopropyl alcs.. glycol, glymrol, dcxtroscr, sucrose. carbamide. 
arctone nnci sdns. of C d b  in BtOH and of C,lIyN(& in Glh wcrc studied. The re- 
sults indicate that the dirlec. const. changes with diffcrcnces in the compn. of the SYslem. 
I t  u n  be usrd. thcrdore. to det. thc H,O contcnt of an aq. mirt. J. WI!6RTRLlU 
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PROPORTIONALITY, UNDER CERTAIN CONDITIONS, 
BETWEEN THE ELECTRICAL CONDUCTIVITY OF 18'*' 

INSULATING LIQUIDS Ah7) THE QUAhTITY OF WATER 
COhTAIhZD I N  THEM. 
C.R. Acad. Sci. (France). Vol. 253. No. 6 .  943-4 (Aug. 7, 1961): 
In French. 

After taking special precautions to eliminate electrode effects 
a d  static charges, a linear relationship vas found btween the 
electrical conductivity of, and the proportion of water contained in. 
petroleum ether, carbon tetrachloride and benzene. 

R.Cuisoruiicr and F.Taris. 

R.G.CArridge 

Device for tbe measurement of moisture in green tea led. 
N. D. Sitharsdze. Tr. Thdissk.  .Yaw hn-lsslrd. Inst .  Prihnro- 
J I ~ .  i .Srrdstr* Artornaris 3. 91- % I ! W ) .  -4 nici)sture meter fnr 
measuring of the tnt)i*turr o f  grren ica hi, tqwritiiig in pulses. 
is drwribed. The rnoi3ture tilrter r c i i i z k t  ?i c;f 2 \'Ch-grncratows 
operating on limps 6x9s nccmling t o  Y 3 - ~ - ~ , i n t  schcnie with a 

ratlrcde union. The hisic drtnil of the moistun IIWICY is t k  
rciiideiisrr-piclup unit. An AI cylinder wrvc-s as a n  extcmtai 
elcrtr1w1c. 'Tlie iiitrrnd cylindricd elcrtrrde kts a I n d b m d  d 
a diclec. end is secured tn a bracket insulatar. The tcd leaf ir 
chargrd through a hopper-like funnel o f  the omdrnsrr and k 
rrmovcd through the bottom. The instrument Iwrliiits mrasurr- 
mcnt o f  moisture 01 the led with an crrw of 2 la;& moisturn. 
From Rtj .  Zh.. Khim.  1963. Absir. Xn. ltiW157. MJWK 

Qumtitatirc analysis of water content in liquid dielectrics. 
such AS petroleum. Ya. M. Fraiikfurt. U.S.S.R. 158.444, 
Oct. 19. 1963. Appl. Xug. 25. 1M2. Fur srp. detn. of small 
anits. of H:O in ctnulsicms. the brczkdown vad~agc r;llue d the 
liquid untlcr esamn. is incasiirccl. acicl eiiiulsifircl IlQ roiitrrit is 
judged accrirdiiig tu a previously yllittccl curvr a d  the rclatitm of 
the breakdown voltzgc valuc tc-A, tlir 1 1 8  coiitrnl in petnilrum. 
From Ryrl. Xsohrrt. I Tmirnykh Lnokoi* 1963(2l), tie. M I C L  

Determining content of water. petroleum, petroleum produce, 
and their emul6ionJ. \ .  I). Mel'nik m111 L. C. Ovrhiniiiknv. 

detn. is carried out by rneawriiig the diekc. ccmst. To iiicreaw 
the accuracy 01 nieacuremeiit. the irrigiitrd specirnm is  crriulsi- 
6rd before meawrcnicnt. From Aynl. ltnhrrf. a *  Turnrnykk 

MDCL Znokm~ 1964(1). 55. 

U.S.S.R. 1~9,692. I*. 2n. 1w4 ~ p p i .  srp. 13. I ~ L .  % 

Detection of traces of R.0 in D,O by infrared a h  w. 
Friedrich Glaeser. Chcm.-1ngr.-Tech. 33, 443-5( 1961). %eta. 
of the infrared absorption. esp. at about 1.47 c. is  suitable f a  the 
detection of traces of H@ in D,O. A. measuring method for a ria- 
gle detn. using ii sprctrophotomct- and a continuous measuring 
procedure on the >ame app.. modified arcording to Hoffmann (CA 
52, Wag). were dcrrihrd. Sinm glass was suitabk for optid 
parts. a robust m i l  e i a d  device was protluced by simpk means. 
From CZ 19633(3.5,. 151Ci.  MFCR 
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Determination of moisture in culf+c acid E&. 2. G. 
Libman and 2. V .  Korneva. Gufrol:zn. z Lcsohhim. Prom. la(8). 
19( 19G3). Moisture in hydrolysis lignin is detd. by the measure- 
ment of n of glycerol before and after it had absorbed water from 
lignin. Glycerol and lignin are mixed in the ratio 5: l  and tk 
mixt. is centrifuged. Th: amt. of HI? in lignin is caw. n m d -  
ink to  the equation II = K 4- (lv. - U'e)o/bl, 
rhere  11:- is the 11,O coiitent in the mixt.. I!', is the initial HI? 
in g., and A IS an empirical coeff. equal to the ratio of moisture 
content of lignin as detd. b y  drying t o  the moisture content 
drtd. refractornetricallg. 

#.u,-t-"* . .... ." .._ g!y.ccrcii, a is the wt. of glycerol, b is the wt. of lignin' 

In the expts. report& K was 1.05%. 
T.  Jure& 

Nuclear magnetic resonance study of water in clay. T. H. WU 
(Michigan State Univ., East Lansing). 1. Grnphys. Res. b9(fj), 
1083-91f IWA).  Tlir bonding brtwcen clay minrrals and Ha 
was studied exptl. by nirans o f  n u c l r ~ r  magnetic resonam. 
HIO and DIO were adwrbrd on karilinite. grunditc. and mont- 
morillonite, and the spin-spin rdaxatiwi and tlie s p i n - h t t k  
relaxation titncs wrrr drtd.  Tlir results wcrc used to analyze 
several abpptts ol a d u ) r M  H 2 0  brlinvicir, such as exchange with 
D,O. cffcrt of  Iirsting. and rfTwt d i f  adwwbrd ions. At temps. 
<Oo the evidenre iiiclicairs that the H,O C ~ J W  to the clay has a 
structure diflcrrnt Iniin that o f  ice. The mrasurd  relaxation 
tinies wrre cuinpared with the viwosity d adutrbed H a  ob- 
tained Irwn perinnbility tests and with the aniis. of unfrozen 
H,O drtd. by calttriinclric inraourriiirnts. UCJW 

I 

. Determination of &e water content of coffee; control metbod 
cmd practical methods. A. Guilbot. Cafe. Cocoa. Tk 7. 
192-2W( 1963). HzO content uf coffee is defined as the amt. d 
Ha lost by a product when it is placed in equil. with a vapor 
pressure of almost zero, under conditions that avoid interfcring 
results. This is done by drying to coiist. wt. in the presence d 
PzO, at 45-SO" and 10-20 mrn. Conipzrable results niay be ub- 
tained by heating at 105* for 10-15 hrs.. if the vapor pressure is 
controlled. Heating a t  130" ran give results within 0.3% of the 
control. An app. is available that measures the H a  content in 
1-2 min. by detg. the dielec. const. at high frequency. 

Amy LeVesconte 

v 

Headpiece for the dehydration of organic r P b k c a  and the 
determination d moisture. R. V. VtJkov. Zatndrt. Lab. 30 
( 1). 112 ( 1W). A glass head was designed for dehydrating wg. 
substance with limited snly. in H a ,  such 3s i.aJ-BuOH. BuOH.. 
cyclopentanont, and furfural. nr for thrir r rmval  as C.H. CK 
toluene azwtmpes during syritht+s. A w k e t  fnr a themiom- 
Her is fitted dirmtly ahnve the statu1;ird jcinf for the mlumn 
top. and a side ann t a k e  the V J ~ ~ S  d the azrotrcpk mixt. to a 
vertical condcnsrr para!lcl to the tltmlrcnittia. Ttw condcnlrcd 
ueotropic milt. drips intn a H&-jwLt.tnI oil. vhwe it is conled 
further. to  dwrease th r  d y .  of I 4 4  in tug. s u b i t a m  and virc 
versa. The owlnt riiixt. tlirn m i t m  a scpg. diitinbcr. whrrc the 
oq. laytr is withdritwn tlir~mgh a ncuctle valve and thr  a q .  layer 
is returnrd to t l i t  obluinii vi:i a narrow tube bclcsw the side arm. 
&tails of tlic iicxrllr v;dvc ariu.riiMy are givn .  T h r  ntr of aq. 
hyer  takcrdl is :tclju.;tcrl I+ trniting the ncr*llc. and L the 
c l o d  prsiticwi this hyrr  is takcti a t  the rate c r l  2-3 drwps/min. 
The 1ir;rdpicvr eiiii tx. utilircrt ks Ikm and Stark rwistum 
drtiis. by nlli1)ratiirg the wpg. chmitk.  

Andrrr  L. Gnrhowski 
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Moistur: meters for measuring the water-balance 01 buman 
r k h .  ( A  critical discussion of the improved salt crystal and elec- 
trolytic moisture meters.). F. A. J. Thicle and E;. S h u t t e r  
(Unilevrr Res. Lab., Vlaardingen. Seth.). Pror. Sci .  Scc!. 
Toifd G,WS Assoc. 40, 2 0 4  1963); cf. CA 58, BL'23r. The re- 
quirements of a moicture meter for ir rive measurements on 
human skin was dsussed.  The construction and operation of 
an electrolytic moisture analyzer and a silt crystal meter were 
described. Some of the advantages and disadvantages of each 
instrument were +en. Henry J. Wing- 

Physicochemical studies on alkali metal soap -water system. 
1V. Thermal change of bydration water in sodium SOJPE by 
measurement of dielectric constant. Shun Sogurhi and Te. .- I 
Sishina (hlarumiya co.. Ltd., Tokyo). .yippnn .Vngci Kagaev 
Karshr 35, 10L%-9(1961 ); cf. C.4 59. 842j. The thermal change 
of water of hydration in Sa  soaps of CC-C~B was studied in order 
to  investigate the states of combined water. accurately. The 
anhyd. scwp showed a slight i n r r e s s  in d i r k .  const. with risc 
in tenip.. while the hydrated soaps showed 2 peaks in d i e k .  
const., at 3 t - M e  and above 70'. The first peak observed 
secmcd to  he dur  to free w3trr or l m q l y  hound water, and the 
second peak ~ C J  be due to  the transition of bound water to f r e  
water. \'cry *harp incrcmes in dirk. const. a t  the 2nd peak 
were t;akcn tci indiratc rigidly bound water for stearate (92'). pal- 
mitate \-'), caprylate (75'). caproate (76'). and ehidate 185'~. 
Unsharp increaws for myristate ( W 0  ), laurate fm'), and 
caprate (fil''; were tnkrn to indicate Iwsely bound water. 
S a  olccltc was not assunird to contain bound water, b u w  
hydratrd smp sh~~wcd  only 1 peak hctwtcn 20 and 100'. V. 
Moisture absorbed by anhydrous sodium soap a t  studied by 
measurement of the dielectric constant. Ihtd. 1 JX.80. The 
abstJrption of moi.ture IJY p ~ d .  anhyd. S a  SCUPS placed in a 
100''; relative hutnibity atm. at 30" frJr 2 hrs. wa\ investigatd. 
The moisture contents in S a  >tearate, palmi~atc. myri\tarr. 
lauratr. caprate, caprylate. c;rproate. and crlidvtr ww'c 1 .&3. 

1.51. 2.W. 2.24. 2.9i. 2.40. 425.  and 1.41%. resp. As the 
no. of C atcm, in the wxq> iiirrvawd tlic nioisture content de- 
rreawd with thr  exwptitnl Id  riiyristate. The diekc. consts. 
brgvn t o  iiirrc-ax- f w  c:tpro:ttc. wprylatr. cnprate, and mytistate. 
after an l ir. ,  but tlio4e flbr i:turatc, ~~;thiiitate, and elaidate did 
not shiw wch tcilclwric*s. XfaAture ahwrbrd by the soaps 
existed as the b ~ u i i c l  w:itvr f a n  r:cpnute. caprylate, and caprate, 
and as frec watw fstr iiryrktate, p;tlriiitaie. .;tearate, and elaidate. 
VI. Effect of temperature on the formation of bound water in 
soapr. .\nhyd. Sa,  K, Li. and Rb soaps with 
CI-Ca were mixed with equal arnts. of water, and the resultant 
mixts. were heatcrl V I  20-5. 4 0  5.55 60, and 80' for 5 hrs. The 
appearance of hr~uncf watrr in the soaps was estd. by measuring. 
the diekc. const. The diclec. const. at 72-90' f a  Na straratc 
increased inarkdly by treatment at MU)., and weakly by treat- 
ment at W J 0 .  so. inmt of the soap mols. were assumed to have 
hound water when treated a t  WID.  As the chain lcnoh of the 
S3 SIJap hcranie shorter. the tenip. necessary for the formation d 
b w n d  water hecame lower. The treatment at room temp. was 
siilitcient for Sa soaps having <IO C atoms to form bound water. 
hut treatments a t  .%-(io and Moo were necessary for Sa elaidate 
and S a  snaps having > 12 C atoms. Li, IC, and Rbscmps did not 
form rigidly b u n d  water when heated them even at 100:. 

/bid1 11M) 3. 

Hiroshi brzuki 

Electrometric determination of water. 13.. C r i n h o .  
Nmvsfi TeM.  1935, No. ti, 43 -l.-hloisturc. is detd. by 
measuring, with a. :. and a galvanonirtcr, the clrr. cond. 
of an electrolyte dissolved in the sample. In the dctn. of 
the moisture in air or in gases. the mixt. is passcd through 
an absorber, where the water vapors are 3bwrlw.d by a 
weak soh. of an electrolyte in an org. liquid. lhe in- 
crease of the elm. eond. gives the aiiit. of iiioisturc. A. A. Bochtlingk 
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Coulometric determination of water in liquid hydro- 
carbons. J, Soucek, M. Pribyl. and K. Xovak (Vyzkumny 
Ustav Makrmtol. Chcm., Brno). Collcclion Czech. Chcm. 
Commun. 27. 400-5(19G2)(in German). A method was 
elaborated for discontinuous dens .  of stnall amts. of Ha 
in liquid hydrocarbons and their mirts.; the total amt. 
of electricity nceded for electrolysis of the HtO froin the- 
liquid sample is measured. Small samples (0.3-0.8 ml.) 
rontg. up to 1 X 10+0/0 HtO can be analyzed rapidly. 

E. Erdor 

Near infrared spectropbotornetric determination of moisture in 
cyclic ethers. Takeshi Morikawa (Ind. Inst.. Omka, Japan). 
Bunseki Kagnku l3(3), 25S-7( 1964). Moistum in tetrahydro- 
furan or dioxane, ttseful as an i nd icn th  d the d y r r c  d 
airtoxidri., is detd. by d i r k .  const. in the higher ranges, while 
for lowcr iiioistiire cmitritt (<30 g. HzO/I.) the Karl Fisher 
ntcthod ran not hc uwd bccnilsc a ppt. forms. It is possible to 
det. moistitre quickly wi th  adcqrratc scllsitivity by near infrared 
spcctrophotoinctry i r s i i i ~ .  qirartr el ls  with a large mnst. light 
path length. Yoicliiro Kawakami I 

Determination of moisture content of hardened concrete by its 
dielectric properties. J. R. Bell, G. A. Leonards, and W. L. 
Dolch (Oregon State Univ.. Corvallis). A m .  SOC. Testing Mafcr., 
Proc. 63, 990-1007(1963). Capacitances and dissipation facton 
for 3-in.diam. thin disks of concrete and mortar were measured 
in the lab. a t  various r a t e r  contents by using conventional bridge 
techniques a t  1od cycles/sec. Prom these data relative diclec. 
consts. and dielec.conds. were calcd. Capacitanreswere dctd.also 
at  CXI and 6 X lo" cycles/sec. Conds. a t  v a r b s  water contents 

-were detd. a t  10 cycles/sec. by using smal! prisms of concrete. 
The exptl. variables involved and the usefulnCss of the dielec. 
properties as moisture indicatom are discussed. Except for 
unusually severe drying of the concrete or salt content of the pore 
ra ter ,  these properties indicated moisture contents below about 
6% with an accuracy of *O.W%, or for the low-frequency cond. 
measurements, *0.5%. . W. J.McCoy 

Determining coffee bean moisture content by the neutron eat -  
tering metbod. Jaw Kai Wang (Univ. of Hawaii, Honolulu). 
Tmm. ASAE (Am. Soc. Agr. Engrs.) 7(1), 42-3, 4.YIW): 
Batches of green coffee (300 lb.) were stcam conditioned to incre- 
mental moisture contents from 8 to 2270. A P-19 probe with 
output of 7.99 X 10' neutrons per sec. was inserted into the en- 
ter of the batch. Moisture was calcd. using a Nuclear Chicago 
Model 3800 neutron counter. Standard deviation a t  2 min. was 
0.01; 5 min. 0.005; 10 min. essentially zero. Bulk moistum 
detns. by this procedure eliminates sampling errors. 

Samuel Lee 

Determination of the water content of some alcohols. 
N. 2. Kotclkov and K. P. Kotelkova ( A n .  Inst., Saratov): 
Zhur. Anal. Khim. 7, 78-133(1952).-Tahles of ns for alc.- 
HzO were prepd. for Et011 and iso-PrOli. a t  20, 23, and 
25". and for PrOH a t  15 and 20'. M. Hoseh 

Determination of the water content of some dwholr. , s. Z. Kotrlkov and K.  P. Kotrlkova (%ratov Am. Inst.). 
1. Ami. Chrrn. (U.S.S.H.) 7. 89-9.?(1!)52)(Engl. transla- 
1ioii).--SC.e C.A. 47, 1$R9R. . H.  L. 11. 
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h c i p l k s  of an ebullioscopic method of moisture determination in substanccs. S. 

BAKOWSKI. Rocmihi Chrm. 11, 49-6-I(GI in I:rcnch)( 1931).-AIt~ a rcvirw d aU 
known methods of inuirture drtn. a iiiw ii1etliid is proposed bawd on the difTcmnce 
between tlie h. p. of a purc liquid d i d  of a water Ii1ist. with the liquid. The liquid. which 
must be perfrctly mixildc with wntcr, is u r d  f t a  cstn. of tlic inoist material. The 
11. p. of both tlic pure and thc rnoiht liquid is dctd. a t  tlic same tirnc Iiy mcins uf a spwial 
app. consisting of a baronlrtric and ai1 emtii. cbullioscopc. A 13ecliniiin tlwrinomcter 
calibrated to 0.01' is uwd for tcinp. iucasurements. Thc liquids uscd arc .\Ic,CO aid 
MLOH. .. . . -. .. . . . - - -  - J. WIERTELAK 

I- 

Application of m&~anol\o the ebu!lioscopic method of determinrthn of water con- 
tent. STANISLAW BAEXXVSKI. RoczniLi Clrcn. 11, 4!m--jo4 (504 in French)( 1931); 
cf. prmding abctr.--L)ctn. of watcr by this method givcs rrsults coiicordant with the 
drying or the xylene method in all cases. if it ic prcscnt as admired. adsorbed. imbibcd or 
uystd.  with tlic su1)stancc. If tlic substaiice to be tcstcd is soi. in McOH. thc results 
are too high. J- W~ERTELAK 

Ebulliometric determination of small amounts'of water. 
hl. U'ojcicchowki. Xahw 137. 707( IW).--Thc lower- 
ing of the condensation temp. of a binary arwirupic 
mirt. such as cthanol-knzrne i s  proporiienal to tlir mit.  of 
Ha0 addrd. I t  is passiblc to ol)tain a lowcring nf U.KK3. 

' per nig. €I&. An ozcotropic niixt. d n-propand-iolucnc 
greatly incrcasrs tbc sensitivity of t:ir nrrthod. A b w w -  
ing of 0.W' per mg. was obtaind. \V. G a r g e  Parks 

Application of acetone to the ebuIlioscopic methdd of 'determimtim of water COD- 

tent. STASISLAW B ~ e o \ v s ~ i  Rorx i t i  Chtm. 11, 9GB .% (9S1-8 in French)( 1931).- 
\Voter rncchaiiirally riiiscd with a substanw is drtd. by the cl~ullioscopic mcthod with 
acetone wit11 the u n i c  cmctrlcss as hy drying ot hy the xylrnc-distn. mcthod. The esto. 
of adsorlrd IIiO or that prcsait iri ccll cavities is incornplctc, and the moisturc content 
dctd. is too low. Too high rcsults arc obtaincd in case the substanm undcr trst is 4. 
in acctonr. this raisirir its h. D. 1. WIERTELAK 
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A correct procedure for determining water. R. k o y .  
Chin]. a d .  36. m-3OI( 193).-It is claimed that present 
methods for detg. moisture are antiquated and unreliable. 
Theassumption that all moisture can be removed by keeping 
the ample for some time at a temp. above the b.p. of water 
is shown to be erroneous. I t  k -pointed out how b e t t a  
methods can be devised by taking tbc vapor pressure of thc 
sample into consideration. W. T. Hall 

The analysis of polymers for moisture 4 oolatiler. 
D. J. David, G. F. Baumann. and Samuel Steingisa (M- 
bay Chem. Co., X e w  Martinsvilk. W. Va.). SPE (Soc. 
P l s t i a  Engrs.) Truns. 2, 231-6(1962). A vapor-pressure 
method is described which quant. dets. moisture and vola- 
tiles simultaneously in polycarbonntes, polyesters, urethan 
elastomers, and other polymers. An accuracy af O.W2% 
k reported for a 10-0. sample, and as littk as 0.001% H@. 
a n  be detected. 

. 

R. M. Kyte 

An apparatus for the analysis of small amounts of vapor when present in perman-t 
gases. I. K. MCHAFPJE. J .  Ant.  Clrrm. Sor. 48* Il-13-j(l!l~(i).-Thcre is dcscribfd 
an app. for memirinp; the mass of w r y  small amts. (0.5 lag.) of HzO in gaswithan 
accuracy of 1 1nrt in 1ooO. The H:O vapor is rrmoved frnm a current of the gar in a 
previously evacuated L'-tube of known vnl. inimerwd in liquid air. The vol. of gas 
paswd through the tube is measured. The V-tiilx is warmed to 40° and the gas pres- 
sure in the tubc is mc:tsured. By measuring the prcssure a t  as low a trmp. as possibk 
and a t  succrssively increasing tcmps. the pressure at 40' is cor. for the partid prcssurc 
o f  gnus ntlicr than 111.0 vapor that may tw prrwnt. (Cf. \Iclhffic and Lenher. C. A. 
19, 31SS.) -4s a test of the mrthod the disswn presnrrr of Sa,SO,.SI&O a t  13.6, 15.4 
atid 25.0" was me~sirrrd. The rrsults \wrc 8 29. 9.59 atid 19.24 mm. Ifg as compared 
with the Landolt-Bornstrin valurs S . 3 ,  9.54 and 19.21 0.02 mm. Hg. resp. 

R .  L. DODGE 

Determination of moisture in a gas by puti.l water 
vapor pressure. S. A. Krivosheev. Zurudskaya Lab. 3. 
3W( 1934).-Tlte detn. is based an absorption of moisture 
in gas by HISO( or PtO, and the registration of the re- 
sulting partial vapor pressure on the manometer scale. 

Chat. Blanc Thc app. is shown. . . - _ _  . . 

Woisturo Determinations witbout Ibc Aid of Hut. P. F. laou~ruDcS. u. s. 
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Moisture determination in manufactured gas. O&ar - 
K I ~ I I I ~ I I K I I .  C ~ P V I . - ~ ! . < .  68, llii( 1!1 L I): -The 11s11al 111cth- 
ais for dctg. nioi~tiirc hy IIIVPIIS of hygroscopic iiiatcrials 
do no t  giw sitiJactory rcsdtc with n~aiiiif~l. gas. A 
ncw mcthnl is prt37po.;cd in a.hicl~ a gas sainplc is takcn in 
a dry 4-94. hottlc p r o v i h l  with a rightly fitting stoppcr, 
stopcocks for iiilct awl outlet, nil oil ~ I ~ I I ~ I I I C ~ C ~ ,  and a 
thcrtnoinctcr. Tlic gac ~a111pIc is allowctl to COIIIC t o  room 
tcmp. and thc 1 m w r c  adju.itcd to atin. The bottlc is 
thcn shaken to brrak a thin-wallccl at~~poulc co~ltg. 2-3 
cc. 11.0, and thc inas. rise in prcssurc due to u t n .  4vith 
1I1O is noted on thc oil n~anoiiictcr. This rcaditlg is con- 
vcrtctl to inm. IIg and wbtmctcd from thc vapor pressure 
of II,O a t  the temp.. The resultant ~irccsurc is that  of the 
1120 vapor in the gas smlplc; this figure divided by the 
vapor prcswrc of 1 1 2 0  at  thc givcn temp. gives the pr- 
ccntagc w t n .  of thc gas sarnplc. R. W. Ryan 

The quantitative analysis of small quantities of gases. H. hl. RYDER. 1. Am. 
(‘hcni. Sur. 40, 16~6-6~(1918).-Tl1is mcthodin\olvrs the frcezing out of Cot and HX) 
vapor by means of liquid air and solid CO,. addition of 0 and combustion-ol the dr?. 
gases rcniaining, and rcdetn. of COX and IlrO vawr By it 13r0, CQ, CO. 0, H. h’ 
and CI?, cm LK detd., but not 0 and CII ,  in presence of each other. When the total 
amt. of sample was lcss than 5 cu. iiiiii . .  an av. analysis shows a mar. enm of 6% itl 
thc clcment prcsciit in the grratcst quantity. Much grcatcr accuracy is ob ta in4  with 
larger quantities. IRSNE F. Swim. 

Indirect determination of the water content & .II utide 
being vacuum- or freeze-dried. Levbold-Hochvakuum- 
Anlagen G.m.b.H. (by Ulrich Hackenberr and G C O ~  w. 
Octjcn). Ger. 1,126.365 (Cl. 8%). Apr. 19, 1W2, Appl. 
Mar. IN. l%il; 2 pp.. The presslire rise m i d  by the 
npplicatioii of a Iicat ~rnpulsc to a vacuum drier, t e m p  
rarily iwlatcd fr tm thc ~ ~ I L - I I U I I I  aburre, gave a meMlrC d 
the 11:O contcnt in an :irticlc bcinn drial. T. P. Canninr 

Apparatus fcr miaoanalysis of gas. C. 11. l’irv.iii, 
Jr., and Jat~ws 1\lor;1ua. I J ~ .  E ~ I : .  OW~I., Am/.  b2. 
11, S O - : < (  L!CW).--XII apli. for cotnplctr aiialysis of gas 
samples frail1 1 to 2.5 CII. 111111. is dcwrilwtl with a plloto- 
graph and diagranls. Errors ~ I I I O I I I I ~  to 2% nf thc total 
vol. for cacli coir~lmiic~~t in vols. 1 w ~ w w 1 1  .; and 2.; CII.  iiiin.. 
and 5% hrtwccn 1 and 5 cu. I I I I I I .  C.as wists. which have 
been ai~alyzcd in this app. ii~cli~clc HiO. CO:. CO. (h and 
CH,. I:ildcr special coiiilitioris tlic lcast clctcctah!e quan- 
tity of a coti~por~ct~t ran In- pr~slicci to a liinit o f  tl.02.5 a. 
inm. The general inethtds of thc a11aly3is arc takrn from 
conventional vacuu111 tcchiiiqu~ (Lhc gass are handled a t  
lnw pressures ovrr I lg and %)lid rcagcnts) and are rcfiiic- 
incnts of incthnds prcriollsly rrportril (cf. PrcTI-ott. C. A .  
23. 101.5). . .  w. r; Bruce. 
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Dew-point method of determination ot' water vdpk in 
natural gas. I,. li .  \VcudriitT. Il'rslern Got 11. No. 2. 
E+( 1!W5) ; cf. C.  A .  29, IfilW.-A IICW app. is ticrrilwd 
which pcnnits lJ,O v3por coiitcnt tu Ix: dctd. in lines where 
gas is flovin:. Tlic test is usually carried oiit under atm. 
presiure. Thr rcfriqcrant is cthcr, which is evapd. durinK 
the te51. Tlw dcw poilit is detcl. and evapn. of the ethrr is 
stopped. Thc 3(Jp. wat-iiis tip and disapprarancc of dew is 
iiotcd. Tlic app, can 1 ~ '  applied only to dew points hclow 
40°F. or gas prrwire in rxrcss uf atm.; this excludes 
cases with vapor blow O S % .  W. H. Bruckncr 

Device for determining the moisture content of Rases. I. C. FARRENIND. A-C.. 
(Paul Gincliii. Al lwrt  J h 5 t  arid Fritz Rankc. invcntnrs.) Grr. 510.953. Nov. 23, 
1927. A dcw-poirit dcvicr i s  uwd arid vixual ol)scrvations are replaced by a radio- 
tion-sriisitiw di.vicc srirli a$ an rlcc. rcsistnncc tlirrinnmrtcr. 

Measurement of the moisture content of a gas. S.  V. 
Zhdanova, K. L. Slyciwrrv;r, aiid 1'. A. Tcsner. h r d -  
skoya I d .  IS, fi47-!){1!849).-A 57& solti .  of CoCIs :id-* 
s o r h d  on AI203 or hiliw grl is a convenient iiiclicitor of 
moisture,after tlrying at  lSO-2iWo. Silica-gel typechanges 
color at 3 p./cu.nr. of 11:O in air. while the Al:% type- 
changes at 1 g./cu.iit.; t l icsr corrcsponcl to drw points of 
-4" and - 15'. rcip., Thc IIZC of reactive g.trcs. such as 
S a o r  C1,i.icniitr.iiitclic:it~tl. .4lti*rii:itively, thvdew point 
dctn. can In. t i w d  fnr cirtg. iiroistiirc in air. Direct the 
gas flow q.iiiist .I poli.lit*tl iiit*txIlir iiiirror which is in m- ! 
tuct with i( tl it*rii itmwldv . i i i t I  which is ;itt;ichcd to it Ca 
rod which C;III lw c t m l t ~ l  ~r . i ( l t i ; i l iy  IIV ;ti1 c-xteriial cold 
brth;  thih p r c ) ~ r c ~ ~ i w I y  Iinwr. tlir iiiirror tcinii.; tlw 
dtw pniiit i3 drttl. Ity t l i c  c+)iidiiig of t1iv iitirrnr ;iitd the.  
moistiirc r i i i i t t w t  I t l i i . t i i i a v 1  fr*rri i  Iiiiiiiiclity t.ililc>. 

C; , hl . EowI~IwIT 

Measuring the water vapor content of gases dehydrated 
by triethylene glycol. Irwin Politziner, F. M. Townsend, 
and L. S. Reid (Univ. of Oklahonia. Sorman). Trans. Am. 
Ins t .  Mining M c t .  Engrs. 192, Tcch. Pub. No. 3200 (in 
J .  Pcfroleum Technof. 3, So. 11. 3014(1951).-Exptl. data 
show a very low coiicn. of triethylcne glycol vapor (I) in 
gases dehydrated at atin. temps. and pressures ranging 
from 500 to 2500 Ib./sq. in. abs., and that the accuracy of 
dew point measurements is not impaired by the presence of 
1. The amt. of I present in a stream of dehydrated gas 
ranges from 1 to 3'70 of the total I content of that gas. I 
losses may be reduced h:; maintaining the glycol roncn. . 
of the soh. greater than 95% by wt. The variable N con- 
tent of a natural gas mixt. has scant effect upon its Ha 
vapor content. Xi3tur-31 gas transported to distant niarkeb 

.by  pipe-line is often dehydrated by absorption of HtO vapor 
by either diethylene or trkthylene glycol-H,O solns. of high 
glycol roncn. C. W. Schuck 

1n;tkment for determining in the field the moisture c&&t of gases having a 
high dew-point. J < w x R  .\I A R T I S .  L%u!r idr cf ivdrcsf -ir 8, U+S5( 1927).--l)cscriptioii 
of a nintlilication of >IaasC's instrrinlrii? (C. A .  17, 1x19). desigrlcd to nlakc it a prac- 
tical ilclil iristrnnicnt. A. P A P l s E A U ~ C ~ v f U R 8  
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' a  

Direct determination of the absolute moisture content of 
gzses by psychomatic and hygroscopic measurements.' 
1;ritz 1,iciiewcg. iv iss .  I ' e r~~l fc t~~ l i c l t .  Siznrms- 1I'crkm 14, 
So. 2, 91)-31 (l!KKi) .--Approsi~~~atiori farinc4as are worked 
out for dctg. the actual riioktwe conte~il of gases on thr 
liasis of graphic rcprcscntation of crir~m showing the same 
drw point with respect to changcal)lc factors (t~nip. .  
pzychrornatic cliflcrcnrc or rclativc humidities). Hereby 
it is possil>lc to in;tkc a direct r s t n .  of thc rnni\turc content 
1)y incans of siiiiplc. clcc. tiicasurcnimts. The method is 
'ilcscrilictl with consideration of the ~iro'Ja1~le crrnrs and W. T. H. tolerance. 

Moisture determination in the air and other gases by 
the dew-point method. Rudolf Czepek. Arch. t c tk .  
Afcssm, i J E .  110, 7 3 5 4 ,  4 pp.(l%O); Chem. Zcntr. 
1940. II, ,051I.-Rcliabie and accurate methods fa th 
control of the moisture content of air and gas mixts. by 
detn. of the dew-point are: (1) A definitcvol. of the vapa- 
air mixt. is coolcd undtr the dcw point and the water 
which condrnscs is wrighcd. (2) An elcc. circuit is auto- 
matically closed by the formation of ?he deposit (of water). 
(3) The formation of moistule on a mirror (at the d e r  
point) is detd. by changcs in the radiation falliog on a 
pbotoelcc. cell. Rrcording is also possibk. (4) 'h 
gas-vapor mint.  is pisscd throrrgh a t u b e  having a temp. 
gradient along i t s  .length with a thcrrnoelement a t  the 
point rvhcre depoa~tion occurs. ( 5 )  The dew point is detd. 
from the break in the cmling curve which appcars aftw 
depoGtion. (6)  It is detd. from the clouding of 8 dcw- 
point mirror ovcr which passcs the arcurately regulated 
gas strcani which is slowly coolcd. ( 7 )  This mcthod em- 
ploys the same principle as (2) above but not only is 
registration of thc drw point possible but a1.w elcc. regula- 
tion of the moisiurc. contcnt of the gas miit. This is V C T ~  
sensitive and can he used for a temp. range from -40 IO 
200' and even more. hf. G. X f a r e  

Moisture-determining epparatut. Wm. Stcpk 
Rogers. Rrit.  4H.3W. Mar. 19. 19%. The suctb 
force exerted by unutd .  soil and 4niilar substances an Ha 
within a thick-wallcd, clor-grainrd, porous pot burkd ia 
the substance is  mcacurrd to dct. the inokture ronttnt. 

Apparatus for determining the moisture content of I 
sample flow of steam by measuriog the quantity of be81 

1)oI)liic. %lclnnm h 
Clyde Ltd. and lfcrbcrt E. Reynolds. Brit. 4U,807, 
Mar. 27. J ! W .  

' necessary to superbeat tbe steam. 

c 
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