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6 4  a ABSTRACTS.

O i l f i e l d  E x p l o r a t i o n  a n d  E x p l o i t a t i o n .
Geology.

219. Rangely, One-time Shallow Field, now Rocky Mountains’ Most Active Area.C. R. Thomas. Oil G a sJ ., 24.11.45,44 (29), 90.—Tho R angely fiold lies near the  crest 
of th e  northw est-trending R angely anticline. Tho southw est flank dips a t  13-21°, 
and th e  northeast flank a t  lower angles. N ortheast-trending faults cross tho crest. 
The shallow oil occurrence is controlled b y  fracture zones in the  Mancos (Cretaceous) 
shale. R egular production from the  W eber (Pennsylvanian) sandstone began in 1943,

The field was discovered in 1902, b u t production became im portan t only in  1919. 
The Mancos shale wells b ad  initia l ou tpu ts ranging from a  few to  more tlian  100 b rl./ 
day. A few deeper wells m ay have yielded gas from tho D akota sandstone, bu t they 
were soon flooded. In  1933 a  well penetrated  about 1500 f t  into th e  Pennsylvanian, gas 
having been indicated in the  Morrison and in  the  Nugget sandstone ; oil was obtained 
in  th e  W eber sandstone a t depths of 5704—6320 ft. 13 W eber sandstono producers have 
now boon completed, thoir outputs ranging 100-400 brl/dny. Pressures are 2200- 
2300 lb/sq. in, and tho g.o.r. averages 300-350 cu. ft/b rl.

Between 1919 and 1938 tho production ranged 10,000-33,000 brl/year, and in 1944 
it  was slightly under 400,000 brl/year. The Mancos shalo oil is of 42° A .P .I. gravity , 
and th a t  of tho W eber sandstono is 33°.

The lower p a rt of the Mesaverdo form ation is present, and consists of intorbeddcd 
sandstone and shale, w ith a  few coal-beds. Tho upper p a rt of the  underlying Mancos 
outcrops, and is m ade up of grey calcareous shale w ith  a  few beds of sandstono and 
concretionary sandy limestones. The Mesaverdo forms scarps round tho crest of the 
anticline, which is 20 ml long and 8 m l wide, w ith  s tru c tu ra l closure exceeding 1900 ft.

The Mancos shalo oil appears to  bo in  porous pa rts  of calcite veins or in crevices in 
tho fractured  shale noar tho veins.

R ecent drilling has revealed possibilities of new producing horizons in the  D akota 
and Morrison sands. M orrison sand production m ay bo irregular. W ater has no t been 
found in  tho  W eber. A bout 1000 ft of Pennsylvanian rocks and 500 f t of Mississippian 
and Devonian rocks havo ye t to  be tested. P arts  of tho Morgan form ation afford 
possibilities as source and reservoir rocks. The Madison limestone produces elsewhere.

G. D. H.

220. New Zone in Wilmington May Increase Reserve 25,000,000 brl. L. P . Stockm an. 
Oil Gas J .,  3.11.45, 44 (26), 62.—The W ilm ington field o f California has produced 
275,000,000 brl of oil and has a  reservo conservatively estim ated a t  350,000,000 brl. 
The now zono is about 450 f t below tho base of the  F ord  zone, and tho first well gave 
415 b rl/d ay  of 30-8°-gravity oil. This zone is known to  occur in Blocks 2 and 3, h u t a  
well in  Block 4 missed it.

The W ilm ington field is divided in to  blocks b y  faulting, and, since there is no m igration 
across the  faults, tho  sectors can bo developed independently. The structure as a  
whole is a  northw est-plunging anticlinal nose. I n  the  m ost easterly block only th e  
R anger is productive ; in tho m ost westerly area, Block 1, tho R anger and F ord  are 
productive, the la tto r zono being relatively th in  and of low porosity and perm eability. 
In  all there are  seven producing zones : ta r  sand, Ranger, U pper Term inal, Lower 
Term inal, Union Pacific, Ford, and tho now zono.

A  substantia l p a rt of th e  highly productive Long Beach H arbour block extends 
southeast under the Pacific, Tho structure rises under tho sea, and m uch oil m ay  be 
ou t of reach beyond the  area which can be drained by dircctionally-drilled wells. 
A t present W ilm ington produces about 100,000 brl/day . G. D. H.

221. Exploratory Drilling in September. Anon. Oil 1 Vkly, 5.11.45, 119 (10), 34.— 
During Septem ber exploratory wells in U.S.A. were completed a t  the ra te  of 88-3/ 
week, the  weekly averago for the  first nine m onths of 1945 being 83-4. 21% of tho 
Septem ber completions were successful ; in the  first nine m onths of 1945 tho successes, 
were lS-5% of tho  exploratory completions. During Septem ber 34 new oilfields and 
11 now oii-pays wero discovered, in addition to two new distillate fields and one new
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distillate pay, and 10 now gas-fields. Extensions wero m ade to  14 oilfields and two 
gas-fields.

E llenburger production has been found in the Ponrose-Skelly field, Lea County, 
New Mexico.The Septem ber discoveries are listed w ith pertinent da ta , while tables summarizo 
th e  exploratory drilling results by  S tates and districts, and according to types of 
discovery. G. D. H .
222. Exploratory Drilling Declines in October. Anon. Oil W kly, 26.11.45, 119 (13), 
54.—U.S. exploratory completions in October averaged 80-8 per week, compared w ith 
86-5 per week in Septembor. 13-9% of the October completions were successful, and 
21-4% of th e  Septem ber completions. The percentage o f successes during th e  first 
ten  m onths of 1945 was 18-1.

The October discoveries ore listed w ith  pertinen t da ta , and tables summ arize the 
wildcat completion results during October and during the first ten  m onths of 1945.

G. D. H .
223. Gas-distillate Well Discovered in Mexico. Anon. Oil W kly, 12.11.45, 119 (11), 
110.— A new gas-distillate producing area has been oponod in northeastern  Mexico 
across th e  Rio Grande from Lopeno, southern Z apata  County, Texas. The well gavo 
100 brl of distillate and 20 million cu. ft of gas/day from the Wilcox a t  5100 ft.

G. D. H .
224. Anzoategui Test May Open New Field in Anzoategui. Anon. Oil W kly, 12.11.45, 119 (11), 110.—L a Ceiba 1 in northeastern  Anzoategui has roached a  dep th  of 8150 ft, 
and has cored a  sand 75 ft th ick  w ith definite signs of oil saturation . Shows have been 
tested  higher, b u t no production was found. G. D. H.
225. Shell’s Colombian Wildcat Reports Shows. Anon. Oil G a sJ ., 17.11.45, 44 (28),
168.— 2 Son M artin in the  Llanos region is roported to  have shown low-gravity oil in a 
drill-stom tes t of the T ertiary  a t  a  depth  of about 6560 ft. G. D. H.
226. Three New Wildcats in Colombia Bring to 23 Number oE Rigs Now Being Run.Anon. Oil W kly, 26.11.45,119 (13), 67.—R ecently  the w ildcat Caraballo 1 was spudded 
south of B arranquilla, and E l Pedral 1 was started  across the M agdalena from Socony- 
Vacuum ’s Cantagallo concession. Velazquez 1 is to  be drilled in western Boyaca.

A well on the  Floresanto concession in the  D epartm ent of Bolivar in extrem e n o rth 
west Colombia was being tested. I ts  dep th  is 6936 ft. The well had a  show a t  630 ft.

G. D. H .
227. Extensive Field Activities Seen as Company Explores Remote Barinas Area.
G. O. Ives. Oil W kly, 5.11.45, 119 (10), 54.—The Socony-Vacuum Oil Co. holds con
cessions ovor 1,300,000 hectares in the  S tate  of Barinas, Venezuela. San Vicente 1, a 
stratigraphic tes t in  the  central p a rt of the S tate , w ent to  7000 ft. San Silvestro 1 
has reached 7955 ft, and will investigate the whole of the Miocene and Eocone. Yauro 
1 is to  be drilled in tho oxtremo west of Barinas. G. D. H .

Geophysics and Geochemical Prospecting.
228. Airplanes and Submarines may be Used in Search for Oil. Anon. Oil Gas J .,
20.10.45, 44 (24), 94.—The U.S. Geological Survey has been asked to  m ake recom m en
dations for a  survey of the  continental shelf off tho U.S. coast, covering an  area of 
over 750,000 sq. ml. U nder-w ater structures can now be located accurately, and 
drilling m ethods can be adapted  to  tapping under-w ater oil reserves. Seismic surveys 
can now be carried out in submerged areas, one survey having extended 26 m l off the  
Louisiana coast. Magnetic surveys can be m ade rapidly by  aeroplane, while it  has 
been suggested th a t  gravim etric surveys can be m ade on the sea-floor by  submarines 
in order to  locate salt domes. Reflection and refraction seismic surveys could be made 
from boats and barges w ith instrum ents on th e  sea-floor in order, respectively, to  locate 
deep and shallow salt domes, and even other structures.
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Tho continen tal shelf in the Gulf of Mexico offers greatest present promise of oil- 

boaring structures ; the  sliolf off the  Pacific coast also is favourable, and thoro aro 
indications th a t oil m ight bo found off Alaska. Oil-bearing s tra ta  m ay ex tend into tho 
Gulf of Mexico. G. D. H.

Drilling.
229. Unitized Mobilized Drilling. K . B. Barnes. Oil Gas J . ,  10.11.45, 44 (27), 70.— 
A portable drilling u n it fitted on wheels is described and illustrated. A. H . N.
230. Venezuela Deep Well Offers Valuable Data. G. O. Ives. Oil W kly., 19.11.45, 119 (12), 32-33.—Tho drilling of a  13,034-ft well in  Venezuela for tho double purpose 
of train ing drilling crews in deepwell drilling and  of ascertaining the stra tig raphy  o f the 
field is described briefly. A. H . N.

Production.
231. Oil Migration. J .  F rost. J .  Inst. Petrol., Dec. 1945, 31 (204), 485-493.— Oil 
m igration is divided into three phases. These aro : (a) prim ary m igration— i.e., 
m igration of oil from tho source rock (usually a  clay, b u t sometimes a  limestone) into 
tho reservoir rock, the  reservoir rocks being those of high porosity and  high perm e
ab ility  such as sands, sandstones, dolomites, etc. ; (6) secondary m igration— i.e., the 
segregation of oil in to  pools w ith in the  reservoir rock ; (c) te rtia ry  m igration or the  
dispersal of oil. These aro discussed. A. II. N.
232. Corrosion Inhibitor. K . B. B arnes and  C. J .  Deegan. Oil Gas J . ,  27.10.45, 
44 (25), S4-86.— Corrosion of well pipes by hydrogen sulphide can be stopped by  use 
of potassium  cyanide, carbon monoxide, or form aldehyde. The first two gases are 
dangerous; form aldehyde is com pletely practicable. I t  is believed th a t  savings of 
up  to  2900% over th e  cost of trea tm en t m ay be m ade. Tho grade used in  stopping 
sulphide corrosion is tho s tandard  commercial product, available either in 55-gal 
drum s or in tank-car lots, a t  prices f.o.b. p lants of about 30 cents/gall in tan k  cars, 
som ewhat higher in  drum  lots. The m ethod of application in tho field is simple. 
M easured quantities of standard  commercial grade form aldehyde solution are injected 
into th e  annulus between the casing and tubing, through a  sim ple drip-type lubricator. 
In itia l injections, based on laboratory findings, wero a t  the ra te  of 1 q t/d ay  of form- 
aldehydo per 25 brl daily production of salt w ater I t  was soon found th a t  even this 
small quan tity  was more th a n  was required. P resen t practice is to  s ta r t  w ith a daily 
injection of 1 q t of form aldehyde per 50 brl daily salt-w ater production, eontinuo this 
for 30 days, then  reduce to  1 q t per 100 brl daily salt-w ater production.

A. H. N.
233. Optimum Rate of Production. P a r t 9. P . J .  Jones. Oil Gas J .,  27.10.45, 44 
(25), 109.— O ther things equal, the  optim um  ra te  of producing oil depends on reserve, 
num ber of required wells, and operating expenses. Reserves, num ber of wells, and oper
ating  expenses are n o t com pletely independent of each other. Tho relationships among 
these variables depend on producing and operating m ethods. Producing methods deter
m ine w hether oil will be displaced primarily' by  gas or prim arily by  w ater. Operating 
m ethods determ ine th e  location o f wells relative to  the source of gas or w ater. The 
difference between tho  reserve for displacem ent of oil by  w ater and the reserve for d is
placem ent of oil by  gas is illustrated  b y  an  example. I f  w ater is available, displacem ent 
of oil byr w ater is likely to  be a  more profitable producing m ethod th an  displacem ent of 
oil by  gas. The volume o f w ater required to  achieve a  desired oil recovery m ay be 
reduced significantly by  providing sufficient distance between the source of w ater and 
producing wells. This point is illustrated  by examples. The required distances can 
be provided under co-operativo or un it operations. A. H . N.
234. Optimum Rate of Production. P a r t 11. P . J .  Jones. Oil Gas J .,  10.11.45, 44
(27), 91.—R ates of production proportional to  reserve are called uniform  rates of 
depletion. A ra te  o f  depletion is equal to the ra te  of production divided by reserve. 
For uniform  rates of production, the  ra te  of depletion increases. R ates of production 
and cum ulative recovery' for uniform  rates of depletion are illustrated by' graphs and
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examples. The present value of a  reservo recoverable a t  ra tes  of production propor
tional to  reservo is easily estim ated. This is one reason why uniform  rates of depletion 
are im portan t from the viewpoint of optim um  producing rates. On the  o ther hand, tho 
present value of a  reserve recoverable a t  uniform  ra tes  of production is higher th a n  th e  
present value of the  same reserve recovered a t  declining rates of production. This is 
probably tho chief reason why uniform  ra tes  of production are of in terest from the 
viewpoint of optim um  producing rates. A. H . N.
235. Optimum Rate of Production. P a r t 12. P . J .  Jones. Oil Gas J .,  17.11.45, 44
(28), 279.—Tho present value of a  reserve depends on tho ra te  of recovery'. Tho two 
rates of recovery of particu lar interest to  producers aro uniform  ra tes  of production 
and ra tes  of production proportional to  reserve. Tho la tte r  represents uniform  rates 
of depletion. Tho present value of a  producing ra te  a t  any tim e is equal to  th e  ra te  of 
production and the  corresponding present w orth factor. P resent w orth  factors Up to  
25 years hence are illustrated graphically for interest ra tes  ranging from 2%  up to  
10%. Tho present value of reservo recoverable a t  uniform  rates  of depletion is also 
illustrated graphically. The present valuo of a  reserve p a rtly  recoverable a t  uniform  
rates of production and the  rem ainder a t  uniform  rates of depletion is illustrated by 
examples. Tho present values herein considered aro beforo investm ent, taxes, roy’alty , 
and operating expenses. A. H . N.
236. Pressure Maintenance by Water Injection. W . L. H orner. Oil W kly, 19.11.45, 119 (12), 28-31 ; Oil Gas J . ,  17.11.45, 44 (28), 105. Paper Presented before A .P .I .— 
The operations of pressure m aintenance by  m eans of w ater injections aro discussed. 
D a ta  obtained a t  Midway disclose conclusive results, and confirm indications which wero 
outlined before a  m eeting of the  Division of Production of th e  In s titu te  a t  Chicago, 
November 11, 1943. Since th a t  date pressure, production, and cost records have been 
accum ulated—which m ay be deemed of tim ely im portance. The oarlior publications 
referred to  showed th a t  injection into one well, located a t  the edge of a  pool, 1800 
acres in  area, caused a  m arked decrease in tho ra te  of pressure decline in tho pool. 
Since then  injection has been m aintained in  four wells, w ith  the  result th a t  reservoir 
pressures have risen—although during the  same period allowable and withdraw al 
rates have been increased substantially . The developm ent of th e  field is described 
together w ith  the pressure characteristics of tho pool. Tho su itab ility  of w ater in 
jection for oil- and gos-pools is discussed, and is believed to  be beyond tho experim ental 
stage. Although w ater-drive is widely advocated, there are im portan t instances where 
gas-cap injection could prove more advantageous. E ach pool requires s tudy  as early 
as possible. This would be facilita ted first by  drilling w ith  wide spacing to  define the  
pool boundaries, then  by producing for a  period a t  rates controlled to  some ex ten t by  
engineering requirem ents. This p lan  would provide suitable d a ta  for predicting results 
of various exploitation procedures. Thus, factual d a ta  will be mado available early ; 
and, if wide spacing is to  bo satisfactory under the  procedure accepted, additional 
drilling can be avoided. A. H . N.
237. Injection o£ Water into Underground Reservoirs in Michigan. W . E . Shoencck. 
Oil Gas J .,  17.11.45, 44 (28), 193. Paper Presented before A .P .I .—Injection  of w ater 
in Michigan has been solely for the  purpose of disposal, b u t regulations have been such 
th a t  in excess of 90%  of oil field waters are returned underground. The paper discusses 
the types of equipm ent used in  injection wells and disposal system s, as well as describing 
the  injection characteristics of each of the  seven different form ations em ployed for 
disposal purposes. S tatistics on injection wells by  years and by  form ations are 
detailed and summarized. A. H . N.
238. Interactions between Interstitial and Injected Water—A Review. A. J .  W .Headlco. Oil Gas J . ,  17.11.45, 44 (28), 219. Paper Presented before A .P .I .—A n 
a ttem p t has been m ade to  present quantita tiv e as well as tho qualitative aspects of the 
problem of solids form ing in  oil and gas-field w aters during recovery operations. 
The purpose is to  develop, eventually, sufficient d a ta  in  one paper so th a t  a  balance 
sheet can be mado of th e  precipitates which m ay form in any operating system . 
M any quantita tiv e d a ta  rem ain to  be determ ined. The m ore common precip itates 
which form in recovery system s are carbonates, sulphates, sulphides, sulphur, iron
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oxide, silicates, and organic residues. Although the  quan tity  of these precipitates 
which m ay form  is small, i t  is also true  th a t  the  quan tity  necessary to  cause serious 
plugging off of a  well is quite small. In  fact, a  fraction of a  pound of fine precipitate 
m ay cause a  considerable decrease in tho perm eability of a  well. The ex ten t of the 
plugging-off effects will depend no t only on the  am ount o f precipitate formed, b u t also 
on its nature . Tho particles m ay bo too large to  en ter tho pores of the  sand. Then, 
again, they  m ay be small enough to  circulate freely through tho  pores. A  large am ount 
of research work is necessary to  complete th e  picture. I t  should be possible to  obtain 
sufficient d a ta  to  enable one to  predict precipitation before i t  has a  chance to  lower 
tho perm eability of the  sand. A. H . N.

239. Behaviour of Water-Input Wells. P a r t  1. P . A. Dickey and K . H . Andrescn. 
Oil W kly, 19.11.45, 119 (12), 38; Oil Gas J . ,  17.11.45, 44 (28), 205. Paper Presented 
before A .P .I .— The hydrodynam ics of flow through porous m edia are briefly discussed. 
Various aspects of the porm eability of sands are analyzed. The rad ia l flow in to , or 
from, a  well will follow the  usual M uskat’s form ula u n til two or more wells begin to  
interfere w ith each other, when the  in take ra te  o f a  well m il  be reduced. I t  m ay  be 
assum ed th a t the  average intake ra te  during tho tim e between interference and the 
com plete filling o f tho pa tte rn  is tho  m ean of the  ra te  ju s t p rior to  interference and  the 
steady  ra te  of the  pa tte rn . The tim e required to  reach th e  steady  ra te  can then  be 
com puted, using the  additional volume of w ater which m ust bo injected between 
interference and fill-up ; and th e  cilrvo can be interpolated. This is illustrated.

A. H . N.

240. Closed System of Intermittent Gas Lift Applied in Single-Well Operation. E. H.
Short, J r .  Oil Gas J . ,  27.10.45, 44 (25), 113.—A 190 b rl/d ay  well is produced from 
7110 ft by  gas lift on 15-min cycles. The system  is closed, th e  gas recycled through the  
aid of compressor. Consequently there is no need for outside high-pressure gas.

A. H . N.

241. Patents on Drilling and Production. D. Silverman, assr to  Stanolind Oil & Gas 
Co. U .S.P. 2,384,048, 11.9.45. Appl. 14.1.42. Locating bottom  of oil production.

O. H am m er, assr to  Security Engineering Co., Inc. U .S.P. 2,384,675, 11.9.45. 
Appl. 28.9.42. A pparatus for m ultiple stago cemonting.

G. Herzog, assr to  The Texas Co. U .S.P. 2,385,857, 2.10.45. Appl. 29.1.44. 
Cushioning device for radia tion  detectors.

M. Do Grooto and  B. Keiser, assr to  Petro lite  Corpn., L td . U .S.P. 2,385,969, 
2,385,970, 2.10.45. Appl. 9.4.43. Process for breaking petroleum  emulsions.

R. Cross. U .S.P. 2,386,036, 2.10.45. Appl 6.9.43. M ethod for secondary 
recovery of oil.

G. R . W atson, assr to  B ucyrus-Erie Co. U .S.P. 2,386,281, 9.10.45. Appl. 7.5.43. 
Tool-guido for cable tool-drills.

J .  C. Stokes, assr to  Reed Roller B it Co. U .S.P. 2,386,514, 9.10.45. Appl. 11.6.42. 
Side-holo coring device.

W . P . Munk. U .S.P. 2,386,564, 9.10.45. Appl. 9.6.41. Oil and gas separator.
C. C. Carter, assr of 25%  to  C. T. S tew art. U .S.P. 2,386,593, 9.10.45. Appl. 

18.4.42. A ctivator for wells.
E .'E . H artón, J r . ,  and P . Lyon, assr to  The Pure Oil Co. U .S.P. 2,386,605, 9.10.45. 

Appl. 15.10.43. T reatm ent of oil-wells.
E . F . Cooke, assr to  Beaum ont Iro n  W orks Co. U .S.P. 2,386,841, 16.10.45. Appl. 

7.10.41. Well completion apparatus.
C. E . Bannister. U .S.P. 2,387,002, 16.10.45. Appl. 24.6.42. A pparatus for 

cemonting the  wall of an earth  boring.
C. H . Barnes, assr to  Lane-Wells Co. U .S.P. 2,387,003, 16.10.45. Appl. 4.8.41. 

Double seal packer.



E. A. Stephenson, assr to Tho U niversity  of Kansas Research Foundation. U .S.P. 
2,387,301, 23.10.45. Appl. 29.0.43. Mothod of treating  oil-wells.

G. F . Wislicenus, assr to  W orthington Pum p and M achinery Corpn. U .S.P. 
2,387,377, 23.10.45. Appl. 2.3.44. Deep-well pum p.

J . S. McDonald and W . E . A. Ruska. U .S.P. 2,387,456, 23.10.45. Appl. 23.6.42. 
Controlling dovice for woll tools.

C. A. Brokaw. U .S.P. 2,3S7,493, 23.10.45. Appl. 1.3.43. Means for cementing
wells.

E . J .  Roach and E . F . Cooke, J r . U .S.P. 2,387,610, 23.10.45. Appl. 16.12.41. 
Well control head.

J .  G. Richey. U .S.P. 2,387,082, 23.10.45. Appl. 1.9.42. R o tary  ja r and safety 
joint.

T. B. W ayne. U .S.P. 2,387,694, 23.10.45. Appl. 27.3.36. T reatm ent of drilling
fluids.

V. F . Every, U .S.P. 287,725, 30.10.45. Appl. 2S.1.44. Well-screen.
G. G. H arrington, assr to  Reed Roller B it Co. U .S.P. 2,388,141, 30.10.45. Appl. 

4.1.43. E lectrical logging apparatus.
M. C. Johnson. U .S.P. 2,388,416, 6.11.45. Appl. 17.9.43. Casing centring dovice.
T. F . Moore, U .S.P. 2,388,640, 6.11.45. Appl. 17.12.43. Well point.
R . R . H ays. U .S.P. 2,388,741, 13.11.45. Appl. 29.4.44. H ydraulic drilling 

devico.
C. B. Aiken, assr to  Schlumbergcr Woll Surveying Corpn. U .S.P. 2,388,896,

13.11.45. Appl. 28.1.42. E lectrical m ethod and ap paratus for logging boreholes.
J .  G. Smylie. U .S.P. 2,388,938, 13.11.45. Appl. 31.8.44. F iring head for gun

perforators.
W. P . Orr, assr to  S tandard  Oil Development Co. U .S.P. 2,389,208, 20.11.45. 

Appl. 22.1.43. Sido-wall sam ple-taking apparatus.
H. J .  W oolslayer, E . A. Campbell and C. Jenkins, assr to  L. C. Mooro & Co. U .S.P. 

2,389,226, 20.11.45. Appl. 10.4.44. F a s t sheave m ounting for oil-well m asts.
D. Silvermail, assr to Stanolind Oil & Gas Co. U .S.P. 2,389,241, 20.11.45. Appl. 

26.4.44. Well logging.
G. A. Ilum ason. U .S.P. 2,389,512, 20.11.45. Appl. 28.1.43. Tester for welb.
A. L. A rm entrout. U .S.P. 2,389,710, 27.11.45. Appl. 12.8.41. Jarring  tool.
A. L. A rm entrout. U .S.P. 2,389,711, 27.11.45. Appl. 13.8.41. AVell jar.
J .  T. Phipps, assr to  Vernon Tool Co. L td . U .S.P. 2,389,869, 27.11,45. Appl.

9.2.45, Locking and setting devico.
G. E . Justice, F . M. Thurston and F . N. Young, assr to  H ouston Oil Field M aterial 

Co, Inc. U .S.P. 2,3S9,985, 27.11.45. Appl. 23.5.41. R etractable packer.
G. F . W.

Oilfield Development.
242. Summary of September Completions. Anon. Oil Gas J . ,  27.10.45, 44 (25), 170.—  
U.S.A. had  2640 completions during September. 1389 gave oil and 292 gave gas. A 
tablo summarizes tho completion results by  S tates and districts, and gives footages 
and num bers of wells in different depth  ranges. G. D. H .

243. Completions Show New Decline. Anon. Oil W kly, 19.11.45, 119 (12), 46.— 
During October wells were completed in U.S.A. a t  the ra te  of 499 p e r week, the  lowest 
ra te  since May. In  Septem ber tho ra te  was 542 per week. I t  is likely th a t  th e  1945 
to ta l will be 25,600 wells. W ildeatting is expected to  be continued intensively.

During the  first ten  m onths of 1945, 21,574 wells were completed, com pared w ith 
20,067 in the  same period of 1944. The corresponding figures for Texas were respec-
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tivoly 6140 and 5084. Louisiana had 38%  more completions th an  in the first ten 
m onths of 1944.

A tab le sum m arizes the U.S. well-completion results during October and during the 
first ten  m onths of 1945. G. D. H.
244. Mexico’s Oil Production Increases 20 per cent. Anon. Oil Gas J .,  8.12.45, 44 
(31), 66.—In  the  second quarter of 1945 Mexico produced 11,172,153 brl of crude, 
o u tp u t in the first quarter being 9,3G1,728 brl. G. IX H .
245. Worth of Las Mercedes Field may be Revealed Soon by Pipe-line Outlet. Anon. 
Oil W kly, 12.11.45,119(11), 110.—Las Mercedes 16, 14 km  east and a  little  north  o f tho 
proven field, has been completed a t  6400 ft, where it had been testing  for sovoral weeks.

Las Mercedes 2 opened tho field in  1941, being a  dual completion w ith gas in one 
horizon and oil in another. A second producer was completed in 1943. 12 producers
have been drilled and soveral pays established. Most wells are about 4600 ft. deep. 
A pipolino m ay bo built in the near future. G. D. H .
246. Pemex Plans Vigorous Exploration Programme. L. J .  Logan. Oil W kly,5.11.45, 119 (10), 43.—Pem ox is employing 17 geological parties, 4 gravity , 6 seismic 
and one electrical party , and will increase the  to ta l to  36 in 1946. 30 exploratory and 
45 developm ent wolls per year are planned, a  doubling of the activ ity . Tho present 
production of 115,000 b rl/day  comes from 932 wolls, 747 of which flow naturally . 
Sinco 1938, 315 million brl of oil havo boon produced. W ithin th a t  period reserves 
have been added mainly' by  extensions and now pay-zones. The to ta l known reserves 
have been sta ted  to  bo 870 million brl, over 500 million brl of which apparen tly  belong 
to  Poza Rica. Since 1901 Mexico has produced nearly  2,200,000,000 brl of oil, m ainly 
from a com paratively sm all developed area w ithin a  m uch greater area w ith good oil 
possibilities.

About a  quarter of Mexico has geological conditions more or less favourable for oil 
occurrence. This area includes w estern Lower California, a  coastal area in Sinaloa, 
and the  coastal belt along th e  Gulf of Mexico. In  northeastern  Mexico five gas and 
gas-distillate areas have been found. F urther tests aro to  be m ade there, for the 
area is believed to  have oil possibilities. Tho Tam pico-Tuxpan area has given 2000 
million brl of oil, and includes the  fields of the Panuco district, the  Golden Lane and 
Poza Rica. Several wildcats aro being drilled. W est of tho Golden Lane the Soledad 
discovery well was completed in Ju n e  1945. Shows havo been logged a t  Castillo, also 
in  tho T am abra limestone (Lower Cretaceous), which produces a t  Poza R ica. The 
Panuco area has num erous pools producing heavy oil from faults and fissures on a 
broad arch in  th e  Tam aulipas lim estone (Lower Cretaceous) under w ater drivS. The 
cum ulative production is 750 million brl and the reserves about 75 million brl. Tho 
Golden Lane pools extend for about 50 ml. The high-sulphur oil comes from  highs 
on a  narrow  anticline, and from  the  E l A bra (Lower Cretaceous) limestone. There is a 
very  effective w ater drive. 20 m l to  the  south is the  Poza R ica field, which produces 
from  a  porous p a tch  of limestone o f Lower Cretaceous age, on An anticlinal nose. This 
field covers about 14,000 acres. There is a  ve ry  effective w ater drive.

The th ird  m ajor oil region covers the Y ucatan  Peninsula and the northern  ha lf of the 
Isthm us. The present fields are in  th e  northern  p a rt of th e  la tte r area in  a  saline basin. 
They produced from Miocene sands on tho tops and flanks of salt structures. About 
30 sa lt structures are k no w n ; some have ye t to  be tested . Six have non-commercial 
production and five produce commercially. The salt-dom e tops aro irregular. No 
commercial production has been obtained from the cap-rocks. Some 125 million brls 
of oil have been produced, and th e  reserves are estim ated a t  50 million brl. E xcept for 
E l P lan , the fields of the  Isthm us are drilled up. W ildcats are being drilled on the 
L a V enta and Tecuanapilla structures. G. D. II.
247. Production Occurs in Two Coastal Areas. Anon. Oil W kly, 26.11,45, 119 (13), 
38.—Mexican oil production is obtained from  the  Tam pico-Tuxpan and th e  Isthm us 
of Tehuantepec areas. The Panuco fields are on the  continuation of the Sierra T am 
aulipas. Production began hi 1904, and in 1938 527 wells were operating to  give an 
avorage production o f 20,000 brl/day'. 54 wells havo beon drilled sinco 1938, slightly 
increasing th e  to ta l productive capacity.
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O ut of 1)055 wolls drilled on th e  “ Goldon Lane ” up to 193S, 527 were then  productive, 

and averaged 23,160 brl/day . Since 1938 the production of tho area has been irregular 
due to varying demands.

Between 1930 and 1938 18 wells were drilled in the  Poza R ica field, an d  th e  m axim um  
production was 64,705 brl/day . A to ta l of 52 wells have been drilled. This is one of 
tho world’s largest fields.

On the Isthm us of Tehuantepec the  fields are associated w ith salt domes. P ro 
duction began in 1923. Most of the  wells produce less th an  100 brl/day , bu t those a t  
E l P lan  were b e tter producers, and in 1943 a  deeper horizon w ith  good possibilities was 
discovered a t  6069 ft.

Out of 13 wildcats drilled between 1941 and mid-1945, two were producers. Mission 
1 was completed in April 1945 for 6,000,000 cu. f t of gas and 45 brl of distillate/day, 
from 6040 ft. Mission 1 is near the Texas border. Soledad 1 was com pleted in Ju ly  
1945. I t  lies west of tho “  Golden Lane,” and gave 40 brl/day of 40-gravity oil from 
0480 ft.

Maps show tho location of tho fields, and tables give tho production in recent years, 
tho tank-storage capacity a t  tho various fields, and brief notes on the  m ore recent 
wildcats. G. D. II.

248. The Oil Situation in Colombia. Anon. Oil W kly, 5.11.45, 119 (10), 12.—In 
1944 seven wildcats were completed in Colombia ; one found gas, and th e  rest were dry. 
E igh t d ry  w ildcats were completed in the  first ha lf of. 1945 ; six wildcats were in  p ro 
gress a t  th e  end of Ju ly . The Casabe field has 30 producers, and the  Dificil tra c t two 
shut-in oil wells and a  gas-distillato well. On the  east bank of the M agdalena opposite 
tho Casabe field tho Galan 1 wildcat has extended production into the Do Mares con
cession. The initial ou tpu t was 1200 brl/day . Tho Infantas and La Cira fields are 
alm ost completely drilled up.

Two dry  w ildcats were drilled on tho R etiro  concession before its abandonm ent. 
F our dry  holos havo been drilled on tho L a D orada trac t. Tests are to  bo drilled on tho 
Caraballo and P in to  tracts. A wildcat will bo drilled in extrem e western Boyaca, 
and one near B arranquilla. I t  is reported th a t work will bo carried out in Putum ayo 
and Caquetn, near th e  Ecuador bordor.

The Socuavo dome is being system atically developed, and it  is likely th a t  a  deep 
Cretaceous p ay  will be exploited in  the  whole Tibu area if  a  te s t on th e  Tres Bocas dome 
is successful. M oderate commercial production has been doveloped on the Cantagallo 
trac t, west of Puerto Wilches. G. D. H .

249. Crude Output in Argentina shows 5-9 Per Cent. Drop. Anon. Oil Gas J .,  1.12.45, 44 (30), 50.—During th e  first quarter of 1945 private  companies in A rgentina produced 
300,332 cu. m  of oil, and Government wells produced 626,969 cu.m . G. D. H .

250. Russia Expands. AV. B. Hill. Oil W kly, 5.11.45, 119 (10), 3.—The utilization 
of na tura l gas is undergoing oxtensivo expansion in Russia. Several im portan t gas 
pipelines havo been laid, and others aro under construction or planned. Tho 500-ml
10- and 12-in line from Saratov to  Moscow will have a  capacity  of 80 million cu. ft/day . 
Gas from the  new Cherdin field, near Bereznovi, passes 400 ml to  steel p lants a t  
Sverdlovsk. A 450-ml line from Daszawa to  K iev is planned. K uibyshev is supplied 
from Buguruslan. In  Central Asia Andizhan is connected to  nearby oil- and  gas-fields. 
Gas reserves have been found near Morshansk in th e  Moscow Basin, W estern Urals, 
Penza region, K alm yk Steppes, northern  Caucasus, the  Saratov-V olga districts, 
K uban, and the  Crimea. An oil pipeline is being built from the  Ploesti area to  Odessa, 
and one is to  bo bu ilt from Bacau to Odessa.

2000 geologists and geophysicists are a t  work w ith a view to establishing new reserves 
to  m eet fu rther requirem ents. During the  war new fields have been found in the  Ural- 
Volga region, where, u n til m id-1944, the fields tapped U pper Pateozoic pays a t depths 
of 1000 to  over 3000 ft. A t least 10 m ajor fields were being doveloped in the  K u iby
shev Combine area. Four promising fields were being developed in tho K am a R iver 
valley. Two im portant fields were found a t  U st U chta and Izhm a' near tho Arctic 
Circle, and they  probably produce from  tho Palseozoic. A t the  beginning of the  war 
the Ural-V olga region gave 45,000 b r l/d ay ; a t  tho beginning of 1945 the  ou tp u t
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exceeded 225,000 brl/day . Lato in 1944 a  wildcat was com pleted a t  9G00 f t in tlio 
previously shallow field of Tuimazy, wost of Ufa, giving oil from the  Dovonian.

A Devonian te s t m idway between Syzran and K uibyshev found oil a t  8500 ft. 
Hopes are entertained th a t  Devonian production will be found elsewhere, possibly in 
stra tigraphic trap s  in  some cases. Devonian production has been found near Molotov.

Buguruslan is tho  largest of seven new fields in  Bashkiria, b u t th e  m ost im portan t 
producer is K inzebulatovo, near Ishem bai, opened late in 1943.

In  the  Baku region wolls havo been drilled 44 ml offshore, and seismic work has 
revealed two trends w ith  closed areas offshore. Offshore wells are drilled from  barges 
sunk on to  piles. F urther structures have been defined on land, and a  now field has 
been opened near M aklach-Kala.

Deep drilling has opened excellent new pays in several old fields south and southeast 
of Sam arkand. New fields havo boon discovered in  the  Fergana Valley. Drilling 
has been carried ou t in tho K azakh Republic, Y akutsk aroa, and the  K am chatka Peninsula.

Secondary recovery m ethods are to  be applied in fields such as Grozny, Krasno- 
kam sk, Krasnodar, and K azakhstan. G. D. H.
251. Egyptian Exploration being Conducted on Broadest Front in History. C. O.
Willson. Oil Qas J .,  1.12.45, 44 (30), 56.— Several geological parties are a t  work in 
N orthern E gypt, and 4 wildcats are being drilled. A t present the two producing fields, 
H urghada and lia s  Gharib, yield 26,000 b rl/day , tho form er field contributing  1400 
brl/day . In  seven years R as Gharib has produced about 40%  of its  initia l reserve, 
estim ated to  havo been about 110 million brl.

During the  spring South M editerranean Oilfields, L td ., com pleted a  d ry  hole a t 
K h ata tb a , 25 ml northw est of Cairo. Tho com pany’s interests are to  be tak en  over by  
o ther companies.

E xploration for oil, and  shallow drilling began in  1885 in the  Gemsah aroa. The 
first producer in  this area was completed in  1909, and tho field had a  sm all o u tp u t un til 
1927. The H urghada field vras opened in 1913, and R as Gharib in  1938. A tes t is 
being drilled 15 ml northw est of R as Gharib. Another is under w ay 15 m l oast of 
Suez, about 11 ml from 1 Ayun-Musa, which was drilled to  5500 f t  and u ltim ately  
completed as a  shallow w ater well. A  te s t is to  bo drilled near R as M etarm a. E ight 
tests have been drilled in  tho R as Shukhair and  Deslit-el-Daba area. Six have been 
drilled north  of R as Gharib.

The Gulf of Suez and the  R ed Sea area is geologically a  zone o f subsidence, dating  
from tho Miocene. Large am ounts of gypsum, anhydrite, rock salt, dolomite, and in 
places globigorina m arls were deposited. Asym m etrical fau lt blocks aro tho m ain 
structures. A t R as Gharib the  Miocene rests on Cretaceous and Carboniferous, tho 
la tte r  beds giving tho bulk of tho production.

Two tests have been drilled in  N o rth  Sinai, and a  th ird  is under way. The El-Neklil 
test, 70 m l east of Suez, was abandoned a t  5566 ft. D arag 1, 6 m l to  th e  southeast, 
was drilled to  2768 ft. 1 Abu Sam th lies 5 m l northw est of the Nekhl well. 1 K habra  
is to  bo drilled 6 ml from the  Palestine border.

N orth  Sinai represents the  southw estern continuation of the  Syrian-Palestine belt. 
Jurassic beds aro well developed and there are great asym m etrical anticlinal uplifts 
which have been surveyed gravunetrically and seismically.

In  the  W estern D esert province m any exploration perm its have been tak en  out, b u t 
very little  drilling has been dono. Tho Leon wTell near Mersa M atruh w ent to  2000 ft, 
the  D aba well to  6000 ft, and tho K h a ta tb a  well to  7000 ft. All were dry. Oligocene, 
Miocene, and Pliocene beds are exposed, b u t m any areas are covered by wind-blown 
sand and alluvium , calling for geophysical exploration. N ear Giza Lower Cretaceous 
and U pper Eocene outcrop.

In  the  E astern  D esert there is a  well-exposed T ertiary  area, w ith one or two small 
Cretaceous inliors.

Brief notes are given on the regulations covering oil exploration, and a m ap shows the 
areas taken  up under exploration perm its. G. D. H .
252. Oil Production in Egypt comes from Two Fields on Suez Gulf Shores. C. O.
Willson. Oil O a sJ ., 8.12.45, 44 (31), 62.— Anglo-Egyptian Oilfields, L td ., first found 
production in  1908, in Gemsah No. 1, on th e  west coast of th e  Gulf of Suez between
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R as Gharib and  H urghada. 22 wells w'ore drilled, 10 being producers, and in  16 years 
from 1911 the cum ulative ou tp u t was 1,300,000 brl. H urghada was discovered in 1913, 
and during 32 years it  has produced 40 million brl. The present o u tp u t is 1400 brl/day , 
of 22-24° A .P .I. oil. Oil occurs in the  Nubian sandstone, lying unconform ably below 
the Miocene, a t  depths of 1700-2200 ft. Tho curren t ou tp u t is 93%  w ater.

R as Gharib has produced 45 million brl, and has rem aining reserves estim ated a t  
55 million brl. The field was opened in  1938, and for some tim e has averaged 24,000 
brl/day . This ra te  is undoubtedly too high for efficient operation. In  1921 and 1923 
two dry holes were drilled a  little  to  the  south of the present field. W ork was renewed 
in 1937 after a  gravity-m eter survey, and  tho first well was com pleted a t  a  dep th  of 
2560 ft. The section shows 700-1000 f t of sands and grits, underlain by  1000 f t  of 
anhydrito and shale, w ith  local limestone developm ent which shows signs of giving a 
sm all settled  production. These Miocene beds rest unconform ably on Cretaceous and 
Carboniferous, tho form er having m inor sand bodies w ith sm all oil production, and tho 
la tte r providing the  m ain oil ou tpu t. There is an easterly-dipping monocline of pre- 
Miocene beds faulted  on the  west and south, w ith  a  covering dome of Miocene which is 
also affected by the  m ain faults. Oil trapping in tho  upper Carboniferous sands is by  
tho nonconform ity, and in  tho lower sands by non-conform ity and faulting.

Drilling is done by  diesel-powered rigs. Rock b its  are used extensively, and lost 
circulation causes trouble a t  300-700 ft. A t present thero are 26 flowing wells, 13 
gas-lift wells, and 42 pum ping wells. The field is under hydrostatic  control, w ith  no 
gas-cap. P a r t  of tho production requires dehydration.

A wildcat is being drilled 15 m l no rth  of R as Gharib, and one 15 ml east of Suez and 
1J m l east of tho largo Ayun-M usa w ater well.

The Suez refinery includes skimming and cracking plants. G. D. H.
253. Bahrein Island Produces 20,000 brl and Refines 70,000 brl/day. C. 0 . Willson. Oil Q a sJ ., 20.10.45, 44 (24), 110.—Tho Bahrein Island discovery well was completed 
in 1932, an d  74 producers have been drilled to  outline a  s tructure  74 ml long and 24 
m l wide. The axis of the  structure runs north -south . Dips range 34—6°. There is 
no evidence of faulting. Oil is obtained from three pays, and the ir aggregate producing 
thickness is 500 ft. The first and second pays lie 1800-2200 f t deep. The initial 
resorvoir pressure was about 1200 lb/sq. in, and tho oil is undersa turated  w ith gas, its 
bubble-point being 250-350 lb/sq. in. There is an  activo w ater drive. Several years 
ago it was found th a t  tho  w ater advances d id  n o t m aintain  the  pressure when the 
optim um  production ra te  of 20,000 b rl/day  was used, and the injection of gas was begun 
to  balance oil w ithdrawal against w ater advance, and so m ain tain  pressure. In  tho 
deeper horizon several of the  th ick  limestone m embers contain d ry  gas, while others 
have a  large gas-cap area and a  narrow  ring of black oil. Tho d ry  gas is a t  2100 
lb/sq. in, and is used directly for injection into tho  first and second pays.

The refinery a t  Awali processes 70,000 brl/day , 50,000 b rl/day  of oil being obtained 
from the  m ainland of Saudi Arabia. Tho m ain  equipm ent includes two low-pressure 
atm ospheric tow er crude-oil distillation p la n ts ; one low-pressure atm ospheric and 
vacuum  tow er crude-oil distillation u n it;  one fluid-type cataly tic  cracking p la n t; 
two therm al re-forming plants ; two therm al cracking p la n ts ; one therm al gas-recovery 
p la n t ; one fluid-typo isomerization p la n t ; one sulphuric-acid-typo alkylation p lant. 
These p lan ts are briefly described. G. D. H .
254. Saudi Arabian Petroleum Operations are Rapidly Reaching Major Proportions.C. O. Willson. Oil Gas J .,  3.11.45, 44 (26), 70.—The A rabian Am erican Oil Co. has 
concession rights over an  area of 611,200 sq. m l in Saudi Arabia. The first producer 
in tho Dam m am  field was com pleted in 1936 a t  a  dep th  of 2109 ft. I t  was soon dis
covered th a t  th is  sand would no t support commercial oil development, and deeper 
exploration gave a  large well a t  a  depth  of 4727 ft, in  1938. This well produces 2500 
brl/day , and has given over 4,200,000 brl. 23 wells have been completed in  th is, the 
Arab zone, and have proved an  area 5 m l by 4 m l. They yield 70,000 b rl/day , the  
oil passing to  tho  B ahrein and R as T anura refineries.

The discovery well of the  Abu H adriya field was completed in 1940 a t a  dep th  of 
10,200 ft. I t  lies 100 m l northw est of Damm am . This is believed to  be a  m ajor 
rescrvo. Abqaiq is th e  largest field, and was opened in  1941. The first well was 
completed a t  6180 ft, in th e  D m ember of th e  Arab zone. I t  lies 50 m l southw est of
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Dam m am . The A and B members are wot, the  C m ember gives 30°-gravity oil, and 
th e  D m ember 37-39°-gravity oil. F ive wells have been completed in the field which is 
a t  least 7 m l long and 3 ml wide, the  lim its no t having been defined in any direction. 
A 14-in pipeline to  Dam m am  will bo built. Tho discovery well of the Q atif field was 
completed in the C and D zones of tho Arab zono a t  7360 ft. The field is 22 ml north 
and a  little  west of Dammam.

Tho western p a rt of Saudi Arabia consists of pre-Cam brian crystalline rocks which 
topographically and probably structurally  slope gently  northeast, east and southeast. 
The eastern areas are covered by  gently-dipping sedim ents which include early Palae
ozoic, and exceptionally complote representation of tho Mesozoic. To the east aro 
T ertiary  and la te r deposits. Tho eastern p a rt of the N ejd area west of the  province 
o f I ia sa  where the  present production is found consists of a  series of sediments ranging 
in  age from  early Palaiozoie to  Lower Eocene. In  H asa  the  exposure consist of Lower 
and Middle Eocene and Mio-Pliocene, w ith  subordinate Pleistocene. The Eocene 
is alm ost wholly calcareous; th e  Mio-Pliocene is generally continental, only slightly 
d isturbed and m asking the  underlying structures. The rocks overlying the  A rab zone 
are Lower Cretaceous. I n  the  coastal area of H asa th e  monocline is disturbed by  low 
domes such as those of Dammam , Abqaiq, and Abu H adriya. Bahroin and tho p ro 
ducing structures of Q atar are sim ilarly placed. All the  Saudi A rabian production is 
from limostones. Tho m ost extensive and highly productive facies of the  Arab zono 
is a  slightly cemented oolite.

Saudi Arabia and B ahrein are estim ated to  have proved reserves of 2000 million brl, 
a  figuro which recent developments havo probably m ade m ost inadequate.

In  some cases two horizons aro produced to g e th e r; in  others dual completions are 
made. Lost circulation is a  serious problem  in drilling. The crude passes through 
two separators, and then  through gas-traps to  a  weathering column. Tho vapour 
from the weathering operation passes to  the stage gas compressors and then to  tho gas 
rectifier. This operation coippletcs the stabilization of the  crude, and gives a m axim um  
recovery of light hydrocarbons.

A small refinery is operated a t  Has Tnnura, and is designed to  give m axim um  yields 
of diesel and fuel oils. There will be two 25,000-brl units providing for atm ospheric 
and vacuum  fractionation, and two 7000-brl re-forming units. G. D. H.
255. Plans Under Way to make Qatar a Major Source o! Petroleum. C. 0 . Willson. 
Oil Gas J . ,  15.12.45, 44 (32).—The first exploratory tes t (1 Dukhan) on tho Q atar 
Peninsula was begun in 1938, and completed in  limestone in  1940, w ith  an  initia l ou tpu t 
estim ated a t  5000 b rl/day  of 36° A .P .I. oil. 2 D ukhan completed 10 m l to  tho 
south in 1941 had a  similar production. On deepening gas production was obtained 
a t  6206 ft. 3 D ukhan, 2J m l east of 1 D ukhan, was in edge-water. T hreat of invasion 
caused the wells to  bo plugged.

Production is from a Mesozoic limestone on a  no rth -sou th  anticline, which is 41-5 
m l wide and possibly 50 ml long in  tho surface beds. The subsurface s tructure  is 
smaller. No. 1 and No. 2 limestones in the  Zokrit form ation are th in  and barren ; 
No. 3 is about 100 f t thick, and gave oil in  the first two wells and w ater in the  th ird . 
The No. 4 limestone is 330 f t  deeper, giving gas in 2 D ukhan and w ater in 3 D ukhan.

Drilling is difficult. A wator-string is set a t  about 4000 ft, and wells are completed 
w ith an  8f-in  string cem ented a t  the  top  of the producing horizon, the  wells producing 
from open hole after drilling in. G. D. H.
256. Oil Production Resumes on Tarakan. Anon. Oil Gas J . ,  8.12 45, 44 (31), 66.—  
Oil production on a  lim ited scale has been resum ed on T arakan. In  1940 and  1941 
th e  ou tp u t was, respectively, 807,821 and 698,284 tons.

On invasion in  1942 m ost o f tho wells were destroyed. W hen the Allies invaded in 
1945 the Japanese had  failed to  destroy one-third of th e  wells in  the  Pam usian area, 
and alm ost ha lf  the  wells drilled by the  Japanese were in  working order. The Japanese 
drilled 140 wells. G. D. II.

T r a n s p o r t  a n d  S t o r a g e .
257. Design o£ Oil Pipelines. P a r t 3. F . Kargo. Petrol. Bngr, M ay 1945,16 (8), 76.—  
Design and hea t loss calculations are discussed and Gill’s chart for the  tem perature
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drop of hot oil in pipes is given. P lo tting  the tem perature gradient over tho pipelino 
length, tho viscosity a t  tho moan tem perature of tho successive sections, and tho p ro
gressive sums of the pressure drops against the  length of the  lino will show irregularities 
in tho calculations. Plow in  m ost heavy heated oil lines passes through tho so-called 
unsteady region between tho upper and lower critical lim its, and it  is shown how much 
tho calculated pressure drop will increase by following tho tu rbu len t flow factor curve 
to the lower critical lim it. Discussion of tho Docksoy “ S ” transition  curvo is m ade, 
and it  is recommended th a t  an  investigation bo m ade on tho above linos to  determ ine 
the distance botween the  critical lim its and tho prossuro drop, through th is distance, 
for the  friction factors along the tu rbu len t and stroamlino flow curves. I t  is probably  
safe to  uso an  interm ediate value botween tho two.

H eavy oils m ust always bo pum ped fast to  prevent tho lino freezing, especially in 
winter. I t  is advisablo always to  dotermino tho tem perature gradient and pressure 
drop for a  smaller flow th an  tho designed rate. I f  operations do not allow continuity , to 
prevent blocking of tho lino, tho following action can bo taken : (1) displacem ent by 
lighter oil, if  available, and the  line warm ed up by  displacing the light oil, w ith  heated 
light oil before pum ping the heavy o il ; (2) the  line can be kept fluid by pum ping hot 
oil back and forth  during tho shutdown p erio d ; (3) ho t w ater can also bo usod for tho 
purpose.Tapering a  line m eans a  largor-diam oter pipe is laid down for tho unsteady and 
streamlino portion of tho lino ; such tapering has proved very satisfactory, and has 
the advantago th a t  lighter pipes can bo usod as tho pressure is lower. A graph is 
given showing tem perature-pressure gradients for 1500 brl/hour, San ta M aria crude oil. 
From  such graphs i t  is shown how easily tho location, length, and size of the larger pipo 
(the. tapered section) can be found by sim ply drawing in two triangles and reading 
tho points of intersection. The subject is discussed and a  problem  is solved. 
Heaters, pum ps, and yearly costs of operations are briefly survoyod and discussed. 
Special problems aro also reviewed. W hen a  line becomes too small, the question 
whether to  replace it  by  a larger ono or parallel it  w ith a lino of equal or different size 
becomes an  economic issue. Multiple linos aro called loops. *W. H . C.

R e f i n e r y  O p e r a t i o n s .
Refineries and Auxiliary Refinery Plant.

258. Peacetime Utility o£ Wartime Petroleum Refining Processes. F. D. Parker. 
Refiner, Nov. 1945, 24 (11), 443-449. Paper Presented before California Natural 
Gasoline Assoc.— Tho u tility  of tho w ar-built p lan ts in  the  m anufacture of peacetim e 
refined products is of in terest no t only to  the refiners who installed one or more o f theso 
units for the  production of aviation gasoline,"but also to  those refiners who, through 
consideration of individual economic, geographical, or transportatio n  factors, were not 
in a  position to  partic ipate  in  the  100-octane program me, or phases of the  toluene and 
synthetic-rubber program mes, and now find themselves entering the post-w ar period 
with pre-war refining facilities operating in com petition w ith more m odern facilities 
of other refiners. While tho problem  of w hat p lan ts can be operated economically 
is one th a t m ust u ltim ately be reviewed by each individual refiner in tho light of con
ditions peculiar to  his situation , there are certain  more or less general technico-economic 
considerations. The paper deals w ith th is la tte r aspect of the  problem. I t  is con
cluded th a t  : (1) The m ost generally applicable refining tool commercialized during 
the war is cataly tic cracking ; (2) Therm al of cataly tic polym erization of C3 and C, un- 
saturates otherwise disposed of to  fuel gas or low-priced liquefied petroleum  gas is, as 
before the war, an  economical operation for v irtually all refiners conducting cracking 
operations ; (3) A lkylation of C3 and C, unsatu ra tes and ¿sobutane to the  oxtent th a t 
they are available in excess of specification-vapour-pressure gasoline (and hence dis
posed of to  low-priced fuel gas) is economical for large rofiners and m arginal for sm all 
refiners ; (4) Isom erization of norm al butane to  isobutano for subsequent use in  alkyla
tion  is justifiable economically only if field or refinery isobutano costs 1-2 cents/ 
gallon more than  norm al butane, and alkylate produced therefrom  is increm ental, and 
hence of low un it cost ; (5) Isom erization of norm al pentane to  iaopentano for octane 
improvem ent is economical only where suitable norm al pentane charge can be easily
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segregated (as from straight-run gasoline) and in  relatively largo capacity  un its  ; 
(6) Hydroform ing, in the present Btago of development, does n o t appear economically 
justifiable for upgrading octane of n aph tha  for m otor fuel, b u t m ay be suitable for 
certain specialized operations such as arom atic chemical production.

A. H . N.
259. Caribbean Refineries were Closely Geared to Allied War Operations. Anon. 
World Petrol., Nov. 1945, 16 (12), 62.— A review of the  activities of refineries in the 
Caribbean area, which has m ade th e  largest contribution of oil from  territories outside 
the  U nited S ta te s ; 700,000 brl of crude boing processed daily towards tho la tto r pa rt 
of th e  war.

The largest of four p lan ts oporated by the R oyal Dutch-Shell Group was a t  Curacao, 
w ith a  daily th roughput of 300,000 b r l ; where a  wide range of products, including 
substan tia l quantities of 87 octane and about 12,000 brl daily of 100-octane aviation 
gasolino were made.

A successful therm al cracking process, the  Avaro, was developed to  produce a  highly 
arom atic aviation blending agent from a  crude nap h th a  cu t. This perm itted  a  reduc
tion  in the to ta l alkylate content of the  100 octane blend, and the  incorporation of 
lower octane base stocks.

P lan t for the  production of cumene, and alkylation un its were also developed.
U nited Kingdom  requirem ents o f high-quality trac to r fuel were supplied from 

Curasao. Large quantities of light fuel from Venezuelan crude for tho Allied Navies 
were produced, which involved discarding some 11,000,000 brl o f ha rd  asphalt. A 
single refinery produced 5,000,000 brl of th in  com bat fuels monthly.

Substantial am ounts of naphthenic oil residues formed a base for a  highly efficient 
rot-proofing m aterial. A process was developed for the  greater recovery of vanadium  
from  deposits in furnaces burning Venezuelan oils, some 323 tons o f m etal being 
obtained.

An increase in throughput to  280,000 brl daily on a  p lan t designed to  run  a t  230,000 
brl was obtained by  careful stud y  of each operating un it, and the  large increase in 
th roughput generally, necessitated fastest possible tanker turn-around.

The San Lorenzo Refinery on Lake M aracaibo, Venezuela, doubled its daily intake 
o f 19,000 brl. The A rend refinery on A ruba, designed for th roughput o f 5000 brl/day , 
was closed down in 1942 and reopened in March 1945, operating on an  increasing output.

The U nited  B ritish Oilfields of T rinidad refinery increased its  runs from  18,500 to
25.000 brl daily, and modifications m ade to  produce asphalt and  naphthonic oil 
residue. The R oyal Dutch-Shell are building a  com plete refinery w ith  a daily capacity  
in oxcess of 40,000 brl near P u n ta  Cardon, Venezuela. G. A. C.
260. Products of Industry’s Largest Manufacturing Unit have most Widespread Distribution. C. O. Willson. Oil Oas J “ 13.10.45, 44 (23), 86.—A description of the  
A nglo-Iranian Oil Co’s refinery a t  A badan, Iran , which has a  daily th roughput of
360.000 brl and ranks as th e  world’s largest n o t only in  regard to  throughput, b u t also 
in accum ulated ou tp u t, crude runs to  stills having passed tho one-billionth brl m ark 
in Ju ly  1943. I ts  products, which are d istributed  over a  largo p a rt o f Europo and the  
rem ainder of the E astern  hemisphere, conform to  the varying specifications o f m any 
countries. In  addition, p roducts serving a  specific purpose and  lim ited in dem and to 
one area are m anufactured.

The crudo oil is draw n from tho following fields : M asjid-I-Sulaiman, H aft-K el, 
W hite Oil Springs, Gach Saran, and Aglia Ja r i, and norm ally has a specific g ravity  of
0-846 w ith  31%  to  75° C, 8J)% to 100° C, 21%  to  150° C, 32% to  200° C w ith a  to ta l 
distillate (sp. gr. 0-773) o f approxim ately 54%  up to  about 300° C.

A full description and a  flow-sheet of all th e  refinery operations are given. These 
include crudo-oil distillation, cracking and reforming, superfractionation, alkylation 
and isomerization, polym erization, S 0 2 extraction, and preparation  of special products. 
R egarding chemical treatm ents the  m ethods used are m ainly peculiar to  tho com pany’s 
operations. E xtensive use is m ade of th e  H olley-M ott type of washer, in which 
advantage is taken of the difference in  gravities of oil, chemical, and oil/chemical em ul
sions. This type is used for acid-washing for sulphur removal, an d  hypochlorite 
sweetening. Conventional m ethods are used for plum bite and caustic-soda treatm ents.

Hydrochloric acid is m anufactured for use on tho refinery as well as lime, and
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sulphuric acid using vanadium  pontoxido catalyst can bo produced a t  264 tons por day. 
63 boilers have a  capacity  of 4,750,000 lb /hr. and tho power p lan t consists of 10 units 
w ith  a  to ta l capacity  of 91,500 lc.w.h. T. M. B. M.
261. Design of Class 1 Pressure Vessels. E. J .  Hecloy. llcfmcr, Nov. 1945, 24 (11), 467-476. Paper Presented before the Inst. Mech. E ng .—The fusion-welded mild-steel 
pressure vessols generally known in G reat B rita in  as “  Class 1 ” welded pressure 
vessols are those of a  sufficiently high standard  of m anufacture to  comply w ith the  
requirem ents of certain  recognized specifications, such as those referenced in the paper. 
Such vessels are constructed of good-quality mild-steel p la te  joined togother by  a 
metallic arc fusion-welding process. A radiographical exam ination is m ade of the full 
length of all the  m ain seams, which are m achined or dressed so as to  bo level w ith tho 
surfaces of the plate on eithor sido of tho joint, and specifiod mechanical tests are carried 
out to  ensure th a t the  quality  of tho welded jo in t is of the required standard . The 
vessels receivo a stress-relieving heat trea tm en t on completion of tho welding operations. 
The m agnitude of tho stress in the  m aterial is a  dom inant factor in the  design o f a 
pressure vessel, b u t difficulties arise in  connection w ith tho  design of Class 1 fusion- 
welded pressure vessels on account of the  different viewpoints of various authorities 
on the  stress to  be applied to  the welded jo in t. The ex ten t of these differences is shown 
in the  paper b y  a  comparison of vessels designed in  accordance w ith tho specification 
requirem ents of four loading authorities (two B ritish and two American). An analysis 
is made of tho factors involved in the form ula em ployed by  these au thorities for de ter
mining tho wall thickness, and it  is shown th a t  tho formulae have been based on the 
riveted form of construction despite the  very  different conditions of stress a t  Class 1 
welded joints. The characteristic physical properties of such jo in ts are discussed in 
conjunction w ith  tho results of recent investigations on their behaviour under fluctuat
ing stress conditions. A recom m endation is m ade for a  much-needed simplification 
in design formula? to  tak e into consideration the  ac tual characteristics of tho welded 
form of jo in t. Illustrations aro given o f typical welding groove preparations for the 
attachm ent o f flanges, branches, otc., designed to  provido adequate accessibility for 
m anipulation of tho welding rods. A. H . N.
262. Heat-Exchanger Design ior Modem Refinery Processing. S. Kopp. Petrol. 
Engr., Jun e  1945, 16 (9), 108.—The accepted codes for heat-exchangor oquipm ent and 
standard  of the  T ubular Exchanger M anufacturers’ Association (T.E.M.A.) aro briefly 
reviewed. Heat-exchanger system s, types, the ir designed duties, com ponents, m easure
m ents, tolerances, dimensions and thicknesses of tubes, corrosion allowances, con
struction  and m aintenance aro outlined or diseussod, and illustrated  under tho 
following sections : shell and m u lti- tu b e ; floating h e a d ; fixed-tube sh e e t; u  b e n d ; 
double pipe and open section designs. Sketches w ith m easurem ents are  shown of a  
kettle-type rebo ilc r; tcst-ring assem bly ; miscellaneous attachm ents o f clamp- 
type exchangors; and tube-holo grooving in a  tube sheet. F loating-head types are 
shown by  nine sketches, and illustrations are given of, and the  following aro disciissed : 
Air-cooler u n i t ; Contactor cooler un it (S tra tco ); Tuboflow cooler. O ther sections 
discussed relate to  low -tem perature and high-tem perature service exchangers and 
oxtended surface exchangers, corrosion resistance, and the use of bi-metalllic linings or 
tubes. The m ethod of installing bi-metallic tubes is given in  a  dimensioned sketch.

W . H . C.
263. Properties and Applications of Saran Pipe. D. R . W illiams. Ckem. M et. Eng., 
1945, 52, 113.— Saran resin is a therm oplastic vinylidene chloride-vinyl chloride 
copolymer combined w ith suitable plasticizers and pigm ents. I t  has been used for 
tho construction of piping ranging in diam eter from J to  4 ins. Saran pipe has proved 
very satisfactory in  tho handling of corrosive substances— e.g., brom ine vapour, warm  
8%HC1, w ater containing S 0 2, and phenol, otc. I ts  high electrical resistance enables 
it to  bo used for w ater lines between H g arc rectifiers and in  n a tu ra l _gas lines where 
electrolytic corrosion m ay ensue. I ts  m ain defects aro its low therm al conductivity  
and low softening poin t (240-280° F), b u t th is p roperty  enables repairs or joins to  bo 
effected very readily. Full details concerning tho resistance of the  m aterial tow ards 
chemicals, its  physical properties, and the  strength , etc., of Saran pipe are given in tho 
paper. L. B.
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264. Heat Transfer Coefficients for Pipe and Wire. I . J .  Hooks and F . Kerzor, J r . 
Chem. M et. Eng., 1945, 52, 117.— Nomographs for tho determ ination of forced con
vection heat-transfer coefficients for pipe and wire, and a  chart for the determ ination 
of the coefficient of heat transfer by radiation , are given. L. B.
265. Sampling Regenerator Outlet Flue Gas to Determine Change in Oxygen Content.
R . A. Rowe. Petrol. Engr, M ay 1945, 16 (8), 187.-—Tho precautions necessary in 
sampling fluo gases from a ca talyst regenerator are discussed ; they  form an im portant 
p a rt of this paper. I t  is necessary to  prevont any entrained catalyst from entoring 
any p a rt  of tho samplo w ithdraw al line and a t  tho same tim e allow free and continuous 
flow of tho gas to  bo sampled. Tho gas flow m ust be a t  a  rato  sufficient to  elim inate 
any cooling problem  and also allow the  rap id  registration of change in  oxygen content 
of the  gas. Tho arrangem ents for this purpose aro described and shown in a  diagram . 
Tho sam pling tube, 24 X £ in, m ust be of 18-8 stainless steel, has a t  tho regenerator 
end a  ball stone filter (aluminium oxide aerator stono), which, after cementing on, is 
ground to  a  cylindrical shape 5/8-in diam eter. This tube is inserted in a  1-in connector 
to  the regenerator outlet line, so th a t  the  end of the stono filter cylindor is J to J  in 
from tho flowing stream  in  the  regenerator outlet.

Tho m anner of fitting tho sampling tube by a  forrulo to  tho 1-in connecting tube 
which is constructed w ith a  1-in gate valve, two tees, and three valves ; the  functions 
of tho la tte r, and tho m ethod of inserting tho sampling tube and establishing its correct 
position before connecting i t  to  the  electrical oxygen detector, aro described. The 
tra in  of filtering, drying, and constant-pressure bottles is described. One of tho two 
CaCl2 drying bottles contains a  ball-stone filter (not ground to  a  cylinder), the  first 
and the last constant pressuro bottles are open to  tho atm osphere and hold w ater to 
give 4.1 and 3-in pressure, respectively.

The equipm ent for checking th e  electrical oxygen detector is shown in a  sketch and is 
described. Samples aro tak en  in  football bladders fitted  w ith a  tube and clip, the  
equipm ent shows the  needle valve and rubber connections, a  filter and dryer consisting 
of a  4-oz bo ttle  l/3 rd  filled w ith CaCl2, w ith  J-in copper inlet and outle t tubes, the  la tte r 
having a  ball stono filter ground to  a  5/8-in cylinder.

The proceduro for tak ing a  sam ple o f the flue gas in  tho rubber bladder and thence 
to  the O rsat bu re tte  is described. Periodic checks of the  detector instrum ent are made. 
A calibration chart is shown. W . H. C.

Cracking.
266. U.O.P. MS-Type Catalytic Cracking Unit. N. K. Anderson and M. J .  S terba. 
Petrol. Times, 22.12.45, 1080.— The U .O .P. MS-Typo Catalytic Cracking U nit is 
specially designed to  m eet the needs of the  sm aller refiner. I t  re tains all the advantages 
of the  original fluid-typo operation, b u t installa tion and running costs are groatly 
reduced by the  fact t h a t : (1) the  regenerator and reactor are combined in a  single 
vessel; (2) the large regenerator riser has been elim inated and tho regenerator s tan d 
pipe shortened ; (3) all equipm ent for secondary ca talyst recovery has been elim inated ; 
(4) use of additional distribution  grids has im proved efficiency of reaction and regenera- 
pipe shortened ; (3) all equipm ent for secondary ca talyst recovery has been elim inated ; 
(4) use of additional distribution  grids has im proved efficiency of reaction and regenera
tion ; (5) a ir for the com bustion passes through the  regenerator countercurrent to 
th e  flow of tho catalyst. A flow diagram , and tables giving yields and costs for operation 
a t  three different throughputs and w ith  three different types of ca talyst, are incor
porated  in the  paper. L. B.
267. Combustion-Gas Turbine in Houdry Process. J .  E . E vans and R . C. Lassiat. Refiner, Nov. 1945, 24 (11), R  461-466.—The therm odynam ics an d  operational 
characteristics of combustion-gas turbines are discussed and  analyzed. Reviewing 
briefly the operating d a ta  and observations reported, it  is ovident th a t  variations in 
turbo-com pressor air-delivery perform ance due to  seasonal factors has proved to be 
of m inor im portance in the H oudry application—particularly  in view of tho savings 
in power resulting from use of the  gas turbine. In  consequence of process requirem ents, _ 
"the m achines have been subject to  a  certain  am ount of cyclic variation, in spite of 
which, operating factors of 98%  have been averaged over m any years of service.
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Considering this on-stream  tim o efficiency, m aintenance costs which am ount to  about 
3%  of capital investm ent por year have been quito satisfactory. In  the  fu ture o ther 
process industries m ay woll wish to  avail themselves of the  uniquo properties of the 
turbo-compressor, particu larly  as tho self-powered a ir compressor. The discussion of 
turbo-pressure-volum e characteristics and seasonal variations should serve as a  useful 
guide in synthesizing tho perform ance charts needed in process exploratory work.

A. H . N.
268. High-Capacity Operations on Fluid Cracking Units. E . V. M urphree, E . J .  Gohr,
H . Z. M artin, H . J .  Ogorzaly, and C. W . Tyson. Refiner, Nov. 1945, 24 (11), 423- 
426. Paper Presented before A .P .I .—Fluid ca talyst cracking was developed originally 
by Standard  Oil Developm ent Co. as a  moans of increasing the yield and quality  of 
m otor gasoline and other saleablo products which could bo obtained from crude oil. 
However, w ith the  advent of W orld W ar I I  the  possibilities of th is process for production 
of such im portant war m aterials as av iation  gasoline, butylenes for rubber m anu
facture and toluene for oxplosives, becamo fully appreciated. As a  result m any plants 
were quickly designed and constructed throughout the  U nited S tates in  order to 
provido the Arm y and N avy w ith tho desired largo quantities of those m aterials. 
As tho war progressed tho dem ands for these strategic m aterials increased considerably. 
Because of their flexibility m any of tho fluid-cracking p lants were able to  m ake ex
tensive increases in capacities abovo tho design values, and thus aided significantly 
in preventing a  shortage of petroleum  products. There are in operation a t  th e  present 
tim o 34 fluid-catnlyst cracking units, and about nine additional p lan ts are under
going design or construction. Of th is to ta l of 43 plants, all b u t six are located in the 
U nited States. Tho nom inal design cracking capacity  for these p lan ts is about
540,000 brl/day , in m any cases based on tho more severe operations for production of 
aviation gasoline components. However, it  is estim ated th a t  under the  less severe 
operating conditions which are best suited for m axim um  yield of m otor gasoline tho 
to ta l feed capacity of these p lants would bo approxim ately 720,000 brl. As was s ta ted  
abovo, theso values are estim ated on the basis of the  design carbon-burning capacities 
of those plants. Tho downflow plants of the affiliates of the  S tandard  Oil Co. (New 
Jersey) originally were designed for a  feed ra te  of 15,500 b rl/day  when operating under 
conditions advantageous for the production of tho wartim e products. A t the  tim o the 
units were designed it  was estim ated th a t 'u n d e r  conditions for m otor-gasoline p ro 
duction tho feed capacity would be about 20,000 brl.

Tho paper describes the moans by  which difficulties wero overcome. A. H . N.
269. Liquid-Charge Technique in TCC Processing. T. P. Simpson, S. C. Eastwood, 
and H . G. Shimp. Refiner, Nov. 1945,24 (11), 436-442. Paper Presented before A .P .I .  
—An adaptation  of tho TCC process, called liquid-chargo technique, is described 
for catalytic cracking of tho heaviest types of petroleum  charge stocks. H igh yields 
of high-quality m otor gasoline and distillate fuel oils are produced. Tho reactor used 
is the concurrent solid-bed downflow typo w ith  provision for introducing the  feed a t  
the top  and removing tho  cracked products from 'tho bottom . The charge m ay com
prise to ta l liquid or m ixed liquid-vapour feed. Catalyst-to-oil ratios need n o t be high 
to  achieve th is  desired conversion w ith reasonable oil and catalyst inlet tem peratures. 
Studies on a  num ber of stocks show th a t catalyst-to-oil ratios of 1-3-4-0, by  volume, 
are adequate. Overerncking m ay occur a t  higher catalyst-to-oil ratios, resulting 
in a rapid  increase in  coke and gas production with a  loss in  gasoline yield an d  liquid 
recovery. Charge stocks should be below about 4%  by  weight Conradson carbon 
residue to  m aintain  coke tendency a t  reasonable levels. H eavy asphaltic stocks give 
excessive coke, and should be deasphalted before they are charged to  the  cracking unit. 
Deasphalting greatly  reduces the  coko tendency, and results in  im proved yields of 
m otor gasoline from a  given capacity unit. D ata  are given to  dem onstrate th a t  the 
liquid charge technique cataly tic reaction proceeds extrem ely rapidly , w ith  about 
70% of tho cracking occurring a t  a  point representing only 12% of the  to ta l pa th  
through the roaction zone. A. H. N.•
270. Economic Survey oi Thermofor Installations in Soeony-Vacuum Lubricating Oil Refineries. H . C. Meyers and It. M. Owen. Oil Gas J . ,  4.8.45, 44 (13), 93.—The 
operating da ta , capital invested, and royalties paid  are given for Therm ofor kiln

H
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regenerators of 30, 50, and 110 tons/day rated  capacity , operated a t  five Socony- 
Vacuum  refineries. Costs are shown for the regeneration of various refining earths : 
(A) fullers'earth, Thermofor regenerated, in comparison w ith regeneration in multiple- 
liearth  ro tary  kilns, after operation on (1) Pennsylvanian cylinder stocks, S.A.E.-20 
m otor oil, and petrolatum s in 40%  n a p h th a ; (2) M id-Continent bright stocks, neutrals, 
petrolatum s, waxes, and cerasins bo th  stra igh t and in n aph tha  solutions; and (B) 
B auxite Thermofor regeneration compared w ith  bono char regeneration in Deely- 
K ent reto rts, after M id-Continent wax filtrations. Basic labour, repairs, m aintenance 
and utilities, adsorbent losses an d  discard costs, and the  savings due to  the  Thermofor 
m ethod are shown. Tho installation of Thormofor kilns has shown substantial lowering 
of operating expenses, and the  reactivated  earths reta in  their efficiency after repeated 
regenerations far be tter th an  the  m ethods formerly used. The ex ten t of savings 
depends on th e  size of p lan t, effect of previous absorbent employed, and th e  m ethod of 
regeneration. The economies resulting from the Thermofor process indicate an  average 
am ortization period o f from 8-9 months. The quantities of earth  replacem ent necessary 
and tho num ber of regenerations possible are shown. W . If. C.

Alkylation.
271. Corrosion in Hydrofluoric Acid Alkylation. M. E . Holmber, and F . A. Prango. 
lndustr. Engng. Chem., Nov. 1945, 37 (11), 1030-1033.—Tho num ber of desirable 
m aterials of construction for anhydrous hydrofluoric acid service is com paratively 
small. Carbon steel is the  basic m aterial, and is adequate for pressure vessels up to  a 
tem perature of approxim ately 150° F ; Monel m etal or Monel-clad steel is the  desirable 
m aterial for higher tem peratures. Cupronickel m igh t be particularly  suitable in heat- 
exchangor tubes. Monel m etal is the  desired m aterial for valve trim  in severe service. 
M aterials to  be avoided can be divided into three classes. Tho first class is m ade up 
of s tra igh t chrome stainless steels and copper alloys (except cupronickel), which are 
velocity sensitive in anhydrous hydrofluoric acid, and in  high concentrations of the 
acid. The second class, m aterials which m ay bo attacked  by intergranular corrosion, 
includes H astalloy A and B, cast iron, and high-zinc, uninhibited brasses. The th ird  
class, m aterials used for piping and fittings th a t  are b rittle  or notch-sensitive, includes 
free-machining steel, high-phosphorus steel, and others o f similar properties.

A. W.
Metering and Control.

272. Unit Coefficients for Orifice Meters. T. K . M. Smith. Refiner, Nov. 1945, 24 
(11), 477-478. Maintenance of Orifice Meter Plates and Tubes. W. Bostrom . Refiner, 
Nov. 1945, 24 (11), 478-479. Temperature Determinations in Orifice Meter Runs.
M. M cllvaine. Refiner, Nov. 1945, 24 (11), 479-480. The Oriflce-Meter Fitting.
G. B. Reece. Refiner, Nov. 1945, 24 (11), 480.—These are pa rts  of the  Southern 
California M eter Assoc. Meter Course. A. H . N.

Safety Precautions.
273. Safety in Arc Welding. R . F . W yer. Refiner, Nov. 1945, 24 (11), 481-484.—  
A discussion of the  hazards and the  safety precaution to  be taken in  arc welding is
presented. A. H . N.

P r o d u c t s . 
Chemistry and Physics.

274. A New Hydrocarbon. M. Nierenstein and C. W . W ebster. J .  Amer. chem. Soc., 
1945, 67, 691.—A new tri-nuclear hydrocarbon, “  Ellagene,” C20H ,4, lias been prepared 
by  zinc-dust distillation of the  pyridine insoluble fraction of ellagic acid prepared 
according to  Perkin and Nierenstein. Ellagene has m .p. 197° C., p icrate 117° C., 
benzylidene deriv. 107° C. J .  H . P.
275. Solubility of Water in Alcohol-Hydrocarbon Mixtures. C. B. Krotschm er and 
R . Wiebe. lndustr. Engng. Chem., Nov. 1945, 37 (11), 1130-1132.—Critical solution
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tem peratures w ith w ater have been studied for a  num ber of blends of ethyl alcohol 
w ith a single hydrocarbon, or representative paraffins, olefines, and naphthenes being 
chosen. Tho solubility of w ater in several blonds containing ethy l alcohol in a  m ixture 
of two hydrocarbons have also been determ ined, together w ith the effect of small 
proportions of stabilizers on tho C.S.T. of an  isooctane, alcohol and w ater blend. 
I t  is shown th a t tho more volatilo gasolines will have higher w ater tolerances, and th a t 
higher alcohols seem tho m ost suitable agents for increasing the w ater tolerance of a  
gasolino-alcohol blend. A. W.
276. Cyclic Dimerization of fsoButylene. J .  B. McKinley, D. R. Stevens and W . E . 
Baldwin. J . xAmer. chem. Soc., 1945, 67 1455-1459.—A cyclic dimer identified os 
1 : 1 :  3-trimethylcycZopentano results as tho m ain product of tho polym erization of 
isobutylene a t  high tem peratures and pressures. A  conventional synthesis of tho 
trimethylcycZopentane is described in tho course of which a  new substance, optically 
inactivo 1-chloro-l : 3-dimethylcycZopentane was isolated. J .  H . P .
277. Volume of Mixing and the Thermodynamic Functions of Binary Mixtures. II. BenzenecycZohexane. S. E. W ood and A. E. Austin. J .  Amer. chem. Soc., 1945, 67, 480-483.—Tho volume change on mixing benzene and cycZohexane a t  constant pressure 
over the  composition range from 15° to  75° has been determ ined and tho changes of 
tho therm odynam ic functions on m ixing a t  constant volume calculated. Tho volume 
of m ixing is positive, and generally increases witli tem perature, and tho excess entropy 
over th a t  of an  ideal solution on m ixing a t  constant volume is also positive over this 
tom perature range. J .  H . P.
278. Reaction of Aromatics in Presence of Dehydrogenation Catalysts. I. Action of Chromia—Alumina on Benzene, Toluene, Butylbenzenes, and Bibenzyl. W . J .  M attox 
and A. V. Grosse. J .  Amer. chem. Soc., 1945, 67, 84—86.—The conversion of various 
types of hydrocarbons into arom atics by dehydrogenation or arom atization catalysts 
raises tho question of w hat action such catalysts exert on the arom atics formed. 
The authors summarize typical d a ta  obtained in such processes in the case of benzene 
and substitu ted  benzenes having up to  8 carbon atom s in 2 or more alkyl groups.

J .  H . P.
279. Non-benzenoid Aromatic Hydrocarbons. W. Baker. Tho Tilden Lecture, J .  
Chem. Soc., 1945, 258-267.—The literatu re of the  non-benzenoid arom atic hydrocarbons 
is critically reviewed. Tho monocyclic cycZobutadicne, cycZooctatetraene, and the ful- 
ven es; the dicyclic pentalene and azuleno system s; and the tricyclic diphenylenes 
aro discussed in detail and compounds w ith four-membercd rings fused to a  benzene 
nucleus are also noted.

Tho evidence for tho non-existence of cycZobutadicne is no t sufficient, and the  
possibility of its preparation from l-b rom o-J2-cycfobutene by halogen elim ination and 
subsequent exhaustive m ethylation m ust be borne in mind.

The preparation by W illsta tter in 1911 of a  hydrocarbon believed to  be cycoloctix- 
tetracne from y-pellotierine hafe received now and widespread atten tion  following tho 
observation th a t its properties strikingly resemble those of styrene. The only known 
cases of genuine cycZooctatetraenos are tho recently prepared benzo-derivatives 
tetraphenylene (1 : 2 : 3 : 4 : 5 : 6 : 7 :  8-tetrabenz-zl1:3:6: ’-cycZooctatetraene and 
1 : 2 : 3 : 4 : 5 : 6-tribenz-/l1;;,:5:7-cycZooetatetraene. Tho absorption spectra of those 
compounds gives ovidenco of the possible existence of cycZooctatetraene itself.

The simplest bieyclic arom atic system  ap art from cycZobutadiene which m ight exist 
is “ pentalene ” having two fused fulvene rings and resembling naphthalene. Recent 
work shows th a t  naphthalene is a  unique dicyclic hydrocarbon, and th a t the  bicyclo- 
octatetraene has no arom atic characteristics. This is in p a rt accounted for by  the fact 
th a t  in pentalone there are only four electrons no t necessarily involved in covalency 
form ation in each ring, whereas in typical benzenoid compounds there are six.

Tho azulenes are com paratively stable, and there is no evidence of their conversion 
into the isomeric naphthalenes. I t  is now known th a t the azulenes have lower bonding 
and resonance energies th an  naphthalene.

“ Diphenylene ” or cyciobutadibenzene is isomeric w ith  acenaphthylene, and has 
long been considered as a  possibly arom atic type. Five arrangem ents of the bonds 
are possible, four dibenzenoid and one doubly orZ/ioquinonoid. Recently it  has been
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established th a t diphenyleno m ay be regarded as a  unique typo of molecule, in which 
the  butadiene structure is stabilized by  fusion w ith  the two benzene rings, and in 
which th e  expected instability  due to  stra in  is countered by  increased stab ility  duo to 
resonance. I t  is probably the only typo of molecule having an  arom atic nucleus fused 
to  a  four-membered ring. J .  H . P .
280. Catalytic Cracking of Pure Naplitkene Hydrocarbons. B. S. Greensfolder an d
H . H . Vogo. lndustr. Engng. Chem., Nov. 1945, 37 (11), 1038-1043.—Continuing 
cracking studies of pure hydrocarbons over a  silica-zirconia-alum ina ca ta lyst under 
certain  conditions sim ilar to  those in the  commercial cracking of petroleum  fractions, 
eleven naphtlieues containing 6-18 carbon atom s were studied. I t  was found th a t 
naphthenes are quite susceptible to  tho  action of th e  ca talyst, the  ra te  of cracking 
being m ostly dependent on molecular weight, bo th  ring and an y  side-ehains all con
tribu ting  to  the to ta l cracking. H ydrocarbon fragm ents of three or more carbon atom s 
are preferentially produced, the products of cracking being more saturatod  th an  those 
of paraffins or aliphatic olefines. Isom erization of C8 to  C6 rings occurs and there 
is considerable dehydrogenation o f C, or higher cycZohexane types to  aromatics. 
Compared to  th e  therm al cracking of naphthenes tho cataly tic trea tm en t gives a 
considerably faster reaction, more sa tu ra ted  products, higher liquid-gas ra tio , less 
hydrogen form ation from C10 and higher naphthenes, and smaller am ounts of con
densation products. A. W.
281. Butadiene Purification by Solvent Extraction. A. S. Sm ith and T. B. B raun. 
lndustr. Engng. Chem., Nov. 1945, 37 (11), 1047-1052.—An apparatus and a  m ethod 
used to  investigate solubility and distribution  in  C4 olefin-solvent system s are described. 
M ixtures of com ponents were used to  obtain  solvents of desirable characteristics, and 
d a ta  are presented for three types, miscible, immiscible, an d  a  miscible solvent m ixture 
containing complex-forming salts. The sm all differences in physical properties 
between butadiono and the C4 mono-olefins preclude the possibility of an ideal solvent. 
The choice of solvent m ust be m ade on an economic basis. There is a  discussion on the 
general applications of ex traction  processes and on qua ternary  systems. A. W.
282. Studies in the Terpene Series. H. Hydrogen Disproportionation of Limonene.
V. N. Ipatieff, H. Pines, and R. C. Olberg. J . Amer. chem. Soc., 1945, 67, 694.— 
Cyclic monoolefines and p-cym ene resulted on distillation of cZ-limonene in the  presence 
of small am ounts of organic brom ides; owing to hydrogen disproportionation. Tho 
effects of o ther ca talysts on the degree of hydrogen transfer are discussed.

J .  H. P .
283. Catalytic Dehydration of 1-Hexanol and 1-Octanol. V. I. Komarowaky, S. C. 
U hlick and M. J .  M urray. J .  Am er. chem. Soc., 1945, 67, 557—558.—Vapour-phaso 
dehydration of 1-hoxanol and 1-octanol over alum ina, gave 1-hexene and 1-oetenc, 
respectively. Tho products were identified by their physical constants and R am an 
spectra and by hydrogenation to  corresponding paraffins. J .  H . P.
284. Effects of Temperature on the Polymerization of Styrene. S. G. Cohen. J .  Amer. 
chem. Soc., 1945, 67, 17-20.—Tho polym erization of styrene catalyzed by bonzoyl 
peroxide was studied. The rates  of polym orization and tho molecular weights of 
tho products increased w ith  riso in tem perature of reaction, the  ra tes  rising more 
rapidly th a n  the molecular weights. I t  was concluded th a t a  reaction of lower ac tiva
tion energy th an  th a t  of chain grow th was the dom inant factor, chain transfer 
reactions being of m inor im portance only.

Im po rtan t theoretical and practical implications of these results were noted.
J .  H. P .

285. Preparation of 1 : 3- and 1 : 4-Pentadienes from Furfural. L. E . Sehniepp andH . H . Geller. J .  Amer. chem. Soc., 1945, 67, 54-56.—By the  pyrolysis of the diacetates 
of 1 : 2 -  and 1 : 5-pontanediols obtained as hydrogenation products from  furfural, 
pure 1 : 3- and 1 : 4-pentadienes m ay be prepared. Tho pyrolysis proceeds v ia  the 
interm ediate pentene-olacetates. J ,  H . P.
286. Preparation and Physical Constants of Acetylenic Compounds. A. L. Henno and K . W . Greenlee. J .  Amer. chem. Soc., 1945, 67, 484—485.—A series o f acetylenic 
derivatives was prepared from  sodium acotylides by  condensation reactions in  liquid
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ammonia. The experim ental conditions described gave high yields, and enabled accurate 
determ ination of the physical constants of tho products to  be m ade. J .  H . P.
287. N.G.A.A. Standard Table of Physical Constants for Paraffin Hydrocarbons. Anon. 
Oil Gas J . ,  13.10.45, 44 (23), 115.—A table of physical constants of the  n-paraffins 
up to  n-decane is given. The constants include form ula, molecular weight, m elting 
point, boiling point, density of liquid and vapour, critical conditions, heat of com 
bustion, explosive lim its, heat of vaporization, specific heat, vapour pressure, aniline 
point, and refractive index.

A reference bibliography an d  other general constants are included. T. M. B. M.
288. Vapour Pressures and Boiling Points of some Paraffin, AlkylcycZopentane, Alkyl- cycZohexane, and Alkylbenzene Hydrocarbons. C. B. W illingham, W. J .  Taylor, 
J .  M. Pignocco, and F. D. Rossini. Bur. Stand. J .  lies., Wash., Sept. 1945, 35, 219.— 
M easurements of vapour pressures and boiling points over tho rango 47-780 m m  of 
m ercury and abovo about 12° C have boon m ade on 52 hydrocarbons prepared and 
purified in connection w ith  tho work of tho A .P .I. R esearch Project 0 a t  tho National 
Bureau of S tandards.Tho apparatus consisted of an  electrically heated boiler (a full description and 
drawing of which is given) having a  vapour space w ith a  vertical ro-ontrant tubo 
containing a  platinum  therm om eter having a  resistance of 25 ohms, and a  condenser.

M easurements of the  tom peraturo of tho liquid-vapour equilibrium  were m ade a t 
20 autom atically  m aintained fixed pressures. The value of the  fixed pressures were 
determ ined by calibration of tho apparatus w ith w ater by  using tho vapour pressure- 
tem perature tables prepared a t  the  N.B.S.

The p urity  of the  compounds investigated is listed, and from the  m ethod of p repara
tion  and purification i t  is concluded th a t,  (a) the  rem aining im purities were substantially  
isomeric and closo boiling, and (6) the ir am ount was such as to havo no significant 
effect upon tho measurements.

The experim ental d a ta  on tho hydrocarbons oxamined were correlated, the  m ethod 
of least squares being used, w ith the throe-constant Antoine equation for vapour 
pressures; log P  — A - B  ¡[C +  t) or I =  B /(A -log P) — C. Experim ental da ta , 
together w ith the  values of the three constants of tho Antoine oquation, applicable 
ovor tho range of m easurement, are tabu lated . The hydrocarbons exam ined were 
30 paraffins (two pentaries, five hexanes, throo heptanes, 17 octanes, and n-nonane, 
decane and dodecane), cycZopentane and throo alkylcycZopentanes (mothyl-n-propyl-, 
and isopropyl-), cycZohexano and nine alkylcycZohexanes (methyl-, ethyl-, cis- and 
lrans-1 : 2-dimethyl-, cis- and trans-1 : 3-dimcthyl-, cis- and trans-1 : 4-dimethyl- and 
n-propyl-) togother w ith benzene, toluene, and ethylbenzene, tho three xylenes, and 
n-propyl and isopropyl-bonzones. T. M. B. M.
289. Mechanism of Hydrogen Fluoride Catalyzed Alkylation of Toluene by Z-Butyl Chloride. W. H . Pearlson and J .  II. Simons. J .  Amer. chem. Soc., 1945, 87, 352- 
362.—The offects of w ater, m ethanol, diethyl ether, and hexam ethylacotone as p ro
m oters in tho reaction between toluene and Z-butylchloride, catalyzed by  hydrogen 
fluoride, has been studied in detail. I t  was found th a t  tho reaction ra te  increases 
w ith increased concentration of the  prom oter, b u t th a t the  four prom oters gave essen
tially  the  same effect a t  the same m olar concentration. E xperim ent confirmed th a t  
tho am photeric m edium  effect contributes to  tho mechanism  of the reaction. In  an 
exhaustive discussion of the  theoretical considerations involved the authors dem on
s tra ted  th a t  a  one step, condensed phase, catalyzed, and prom oted reaction is tho 
essential factor in tho mechanism of the reaction, and th a t the  postulates of ions or 
free radicals as interm ediates are inadmissible.

Details are given of the  special apparatus em ployed an d  of the  m ethod for tho 
intensive drying of toluene using sodium triphenylm ethy l; m etallic sodium or phos
phorus pentoxido being found to  bo inadequate for this purpose. J .  H . P .
290. Acidic Constituents of Degras. A New Method of Structure Elucidation. A. W.W eitkam p. J .  Amer. chem. Soc., 1945, 67, 447-454.—Tho isolation and identification 
o f 32 acids originally present as sterol esters in a  sample of commercial degras is 
described. They comprise : nine norm al fa tty  acids, Ci0 to  C26; two optically active 
2-hydroxy-acids, Cl4 and C15; ten  iso-acids, C10 to  C29; and eleven dex tro-ro tatory  
anteiso acids C# to  C27 and C3l. /
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Tho m ethod of s tructure elucidation which is applicable to  acids or am ides w ith 

simple branched chains is based on tho transition  points in tho solidification point 
curvos of b inary  m ixtures of tho branched acid or nmido w ith norm al fa tty  acids or 
amides. J .  H . P .
291. A Kinetic Study oi the Dehydrochlorination of Substituted 2 : 2-Diphenylchloro- ethanes Related to D.D.T. S. J .  Cristol. J .  Amer. chem. Soc., 1945, 67, 1494-1498.— 
The dehydrochlorination roactions w ith sodium hydroxide of 11 2 : 2-diarylchloro- 
ethanes related  to  D.D.T. wero found to  be of tho second-order E 2 type. Tho ra te  
constant for the o : p '-D .D .T . isomer, tho principal im purity  in technical D .D .T., is 
l/6 7 th  th a t  of tho p  : p '-D .D .T . isomer, which is the principal insecticidal agent.

J .  H . P.
292. Chemical Composition of Technical D.D.T. H . L. H aller and co-workers. 
J . Amer. chem. Soc., 1945, 67, 1591—1602.— Theoretically 45 isomeric dichlorodiphenyl- 
trichloroothanes exist, b u t tho term  “ D .D .T .”  is restricted to  the  condensation product 
of chloral and chlorobenzeno in tho prosonce of sulphuric acid. There are three 
standard  qualities of D.D.T. : technical D .D.T., purified or aerosol D.D.T. and puro
D.D.T. which is specially prepared as a  pharm acological standard  and is of m .p. 108-5- 
109-0° (corr.).

F ractional crystallization, chrom atographic, and cryoscopic m ethods showed 
technical D.D.T. to bo a  complox m ixture containing over 70% of l-trichloro-2 : 2- 
bis-(p-chlorophenyl)-othane. Tho m ajor im purity  is tho o : p '-D .D .T . isomer bu t 
12 other organic im purities were isolated and identified.

In  the course of tho work all six isomeric dichlorobenzophenones w ith ono chlorine 
atom  on each ring were prepared. The o : p '-  and m  : p'-isom ers of p  : p '-D .D .T . are 
also described. . J .  H . P .
293. Crystal Behaviour of Paraffin Wax. S. W . Ferris and H . 0. Cowles. Indusir. 
Engng. d iem ., Nov. 1945, 37 (11), 1054-1062.—I t  is believed th a t  the  m any con
flicting explanations given for the' crystal behaviour of paraffin w ax are often con tra
dictory because of tho erroneous assumption, th a t  petroleum  waxes are chemically 
homogeneous. From  photom icrographic studies, convincing evidonco is presented in 
support of the  following theory :

“  Petroleum  waxes consist of m ixtures of hydrocarbons belonging to  various 
homologous series. The mem bers o f each series crystallize similarly, as either plates, 
m alcrystals or needles. I f  b u t one typo (plate, m al or needle) is present, the  crystal 
form rem ains the  same regardless of such factors as am ount or kind of solvent. I f  
the  types are m ixed, and if tho solubility relations are such th a t more th a n  one type 
can crystallize sim ultaneously, either the  needle or m al can impress its  form on tho 
p late. If, on the  o ther hand, sufficient solvent is present to  m aintain needles and mals 
in solution un til plates are well established, mals and needles can then  doposit upon, 
and thus take the  form of plates.” , A. W.
294. Oxidation of Lubricating Oils. C. H . Denison and P . C. Condit. Industr. Engng. 
Chem., Nov. 1945, 37 (11), 1102-1108.—A previous paper has dem onstrated th a t  the  
oxidation stab ility  of norm ally refined petroleum  lubricating oils is the  result of small 
quantities of n a tu ra l sulphur compounds. W ork has been continued by  studying the 
reactions by which organic sulphur compounds stabilize these lubricants against 
oxidation. M onothioethers, which contain a t  least one aliphatic or naphthenic group 
a ttached  to  the sulphur atom , appear to  be the m ost effective sulphur-typo an ti
oxidants tested, the ir effectiveness varying, apparently , w ith the  rap id ity  w ith which 
they  reduce peroxides. The thioethers studied were relatively resistant to  autoxidation, 
b u t susceptible to  oxidation by peroxides. Thioethers function as inhibitors as the 
rosult of reducing peroxides, thus breaking tho  oxidation chain. In  this roaction 
thioethers are converted to  sulphoxides and probably to  sulphones. By au toxidation 
these la tte r two types of compounds are in p a rt  converted to  sulphonic acids.

A. W .
295. Adsorption of Water Vapour on Carbon Black. P. H. E m m ett and R. Anderson. J .  Amer. chem. Soc., 1945, 67, 1492-1494.—After high-tem peraturo do- 
gassing typical carbon blacks gave w ater isotherms resembling those found for steam  
activated  charcoal. I t  was established th a t  tho samples did not develop porosity  or 
increase in  surface area during degassing. J .  II. P.
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296. The Present Era in Combustion. D. T. A. Townend. Cliem. and Ind ., 1945, 
346-351.—A survey of recent researches into com bustion phenom ena. C. F . M.

Analysis and Testing.
297. An Improved Gas Absorber for Determination of Butadiene. P. J .  Elsing and 
T. L. Stein. Industr. Engng. Chem. A nal., Nov. 1945, 17 (11), 722-723.—An absorber 
of the contact type is described, which can bo used to  determ ine butadiene in gaseous 
m ixtures th a t are suitable for analysis by  tho Tropsch-M attox or similar absorber. 
I t  is applicable to  othor m ethods of gas analysis whore a  m inim um  am ount of reagent 
is to  bo used w ith efficient absorption. A. W.
298. Copper Alkyl Phthalates for the Estimation of Mercaptans. E. T urk  and E . E. 
Reid. Industr. Engng. Chem. Anal., Nov. 1945, 17 (11), 713-714.—Tho preparation  
and use of copper alkyl phthalates for the  titra tio n  of m orcaptans are described. 
Two im portan t advantages of th is m ethod over the iodine titra tio n  are : (a) tho reaction 
takes place in homogoneous solution, and (5) there is no interference by  unsaturatos. 
Of the  two ph thalates investigated, copper octyl ph th a la te  is vory soluble in hydro
carbons and m ay bo moro convenient for the  estim ation of m ercaptans in petroleum  
products, th a n  copper bu ty l phthalate . P rim ary, secondary and tertiary  m ercaptans 
can all be satisfactorily estim ated, tho  results being in substantial agroemont with those 
using tho iodine m ethod. No interference from compounds such os hydrogen, cyanide, 
organic thiocyanates, organic sulphides an d  terpenos, was observed. Tho m ethod 
is, however, n o t applicable when hydrogon sulphide is present in the  m ercaptan  
solution, and two m ercaptans, thioglycollic acid and dithioethyleno glycol are not 
am enable to  titra tion . A. W.
299. Colourimetric Determination of D.D.T. M. S. Schechtor, S. B. Soloway, R . A. 
Hayes, and H . L. Haller. Industr. Engng. Chem. Anal., Nov. 1945,17 (11), 704-709.— 
A colorimetric m ethod has been developed for the  estim ation of D.D.T. down to  about 
10 micrograms. Tho m ethod involves intensive n itration  and tho production of colours 
b y  tho n itra ted  products in benzene w ith m ethanolic sodium m ethylate. This colour 
reaction is being applied to  the  analysis of spray  residues and w ater samples, and can 
also bo used as a  test for degradation products of D.D.T. and some related compounds.

A. W .
300. Deterioration of Analytical Weights. Letter l»j A. F . H. W ard. Chem. and Ind., 
1945, 393.—A ttention  is draw n to  observations on the  deterioration of precision 
weights m ade by Manley (Phil. M ag., 1933, 16 (7), 489). I t  was shown th a t over 
a  storage tim e of one year the change in mass of gold-plated brass weights was 24 
tim es th a t  of chrom ium -plated weights. Detailed recomm endations wore also m ade for 
im provements in weight boxes which reduced the rato of corrosion about 30-fold.

C. F . M.
301. Note on an Improved Falling Sphere Viscometer for Use with Opaque Liquids.
C. A. McDowell and B. Y. W alker. Chem. and Ind ., 1945, 323.—Passage of tho sphoro 
is detected by  moans of coils wound on the  viscom oter-tube. Those coils (placed a t 
either end of the  fall) aro incorporated in oscillating circuits and the disturbance in 
frequency of oscillation caused by the  sphere gives riso to  a  change in the  note audible 
on headphones. I t  is claimed th a t the  circuit given is moro sensitive th a n  those 
previously described. C. F . M.
302. A New Method to Determine Paraffin Wax in Asphalt. J .  Muller and D. W andycz. 
Refiner, Nov. 1945, 24 (11), 458-460. (Translated by  E . J .  B arth  from Asph. u. 
Tcer (Strasscnbautechnick), 32 (36), 108-111).— By a series of differential solvent 
extraction and chilling, a  pure paraffin wax is obtained from asphalt. This is used for 
analytical purposes. A. H . N.

Engine Fuel.s.
303. Effect of Organic Chlorine and Sulphur on Octane Number and Lead Susceptibility of Gasoline. C. Holloway and W . S. Bonnell. Industr. Engng. Chem., Nov. 1945, 37 
(11), 1089-1091.—W ork has been carried ou t to  ascertain  w hether organic chlorine 
in gasoline has a  sim ilar effect to organic sulphur, small proportions of which lower
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the  octano num ber and load susceptibility. Synthetic samples containing from 0 to
1-0 w t %  chlorine as organic chlorides were prepared and tested  for m otor-m ethod 
octane num ber, lead susceptibility, corrosion and gum. The gum  and corrosion tests 
were negative a t  chlorine concentrations of 0-1 w t % and low er; th e  effect of organic 
chlorides on lead susceptibility was so great as to  indicate th a t, above 0 001 w t %, 
chlorino should no t be tolerated in  gasoline. This figure m ay, however, bo modified 
slightly depending w hether norm al, secondary or te rtia ry  chlorides are present, since 
th e  results obtained show th a t a  prim ary chloride.has a  smaller effect on lead suscepti
bility  than  its te rtia ry  isomer.

W ork w ith another gasoline, and using 1-C aviation-m othod oetano ratings has 
indicated about tho same permissible concentration, bo th  for organic chlorides and 
for a  num ber of organic sulphur compounds. A. W.

Gas Oil and Fuel Oil.
304. Peacetime Fuel Oils from War Equipment., A. E . Pew, J r ., J .  B. Hill and J .  R. 
B ates. Refiner, Nov. 1945, 24 (11), 450—452. Paper presented before A .P . I .—A brief 
s tudy  of domestic burners and their requirem ents is given, followed by  a  description of 
the  principal properties required in fuols for burners and of tho m ethods of producing 
such fuols. A. H. N.

Lubricants.
305. Oil for the Post-war Car. H . L. Hommingway. Refiner. Nov. 1945, 24 (11), 
453-457.—Tho engine m anufacturers indicate th a t  in  post-w ar engines the  crankcase 
capacity  will rem ain ab ou t the  same, oil-change periods the  same or longer, oil tem 
peratures the  sam e or higher, p iston  tem peratures the  same or higher, an d  m ore effective 
oil and air filters will be used. B abb itt bearings will predom inate in passenger cars, 
w ith  hard-alloys or new heavy-duty  type bearings in heavy-duty  engines. I t  would 
appear th a t  a  smaller percentage of engine bearings would be subject to  oil corrosion 
th an  was the  rule in prew ar equipm ent. The m anufacturers will recommend the  same 
SAE grades as before tho war, or lighter in  some cases. “  Regular ” s tra igh t m ineral 
oils or interm ediate type (A PI “  Prem ium  ” classification) oils will be recommended 
for passenger cars, while the  m anufacturers of heavy-duty  engines prefer the full 
de tergent “  H eavy-D uty  ” or 2-104 B type. The general preference is for oils of 90 
viscosity index or better, although some m anufacturers prefer th e  50 to  90 range, and 
some have no preference. They feel th a t  tho m ost needed im provem ent in  oils should 
be along the  lines of reducing engine deposits, increasing oil life, and reducing bearing 
corrosion.

To m eet these requirem ents, tho U nited S tates petroleum  industry has a  35% 
increase in solvent refining capacity , as compared w ith 1939. Additive capacity  is 
available to  tre a t all of tho expected postw ar truck  and bus dem and as full heavy- 
d u ty  (2-104 B) type, and a t  least 80% of the passenger-car dem ands as the in te r
m ediate or “ prem ium  ” oil types. The war-sponsored investigations of low-tem- 
peraturo properties and tho increase of 140% in U.S. solvent dewaxing capacity 
during the  last seven years should result in  im proved low -tem perature perform ance of 
lubricating oils. Tho m anufacturing capacity  for viscosity-index-im prover types of 
additives has been increased and th e  s tab ility  of these products improved. Effective 
anti-foam  agents have been developed. B oth  types of additives should find increased 
application postwar. New synthetic lubricants having unusual properties have been 
developed during the  war period. While these m aterials probably will displace 
petroleum  lubricating oils in  special applications, tho high cost o f  these m aterials a t  
present precludes com petition w ith  petroleum  oils for engine lubrication.

New developm ents in  the  field o f fundam ental research on lubricants should place 
the  oil refiner in an  improved position to  m eet th e  problems of lubricating postw ar 
autom otive equipm ent. A. H . N.
306. Correlation of Chemical Constitution and Oxidation Susceptibility of Lubricating OE Components. S. E. Kapff, J .  R . Bowman, and A. Lowy. J .  Inst. Petrol., Dec. 1945, 
31 (264), 453-474.—This paper presents a  s tudy  of the influence of chemical constitu tion 
on the  susceptibility to  oxidation of tho several general types of com ponents in petroleum  
lubricating oils. A fractionation of a  Pennsylvania lubricating oil-stock has been 
effected by  distillation and extraction. The physical properties of the fractions and
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their chemical constitutions as calculated by W aterm an’s m ethod are reported. 
Selected fractions were oxidized, an d  tho ex ten t of oxidation was m easured by tho 
acidity developed and by the  increase of viscosity. Similar trea tm en t was then  applied 
to  a  different stock ; fractions from  tho two stocks gave the  sam e behaviour on oxida
tion. From  tho collected da ta , somo generalizations have been m ade concerning tho 
dependence of oxidation susceptibility on chomical constitu tion. A. H . N.
307. Contact Inhibition or Lubrication. C. Ridley. Petrol. Tim es, 22.12.45, 107G.—  
I t  is recognized by engineers th a t lubrication is the  weakest link in  an  engine. The pure 
lubricant no t only does no t prevent scoring of surfaces when moving pa rts  s ta r t up 
from rest, b u t is also incapable of w ithstanding adequately tho conditions of high tem 
perature  and pressure arising from the  greatly  increased duties dem anded of modern 
engines. Tho incorporation of suitable additives in the  oil overcomes m any, b u t not 
all, of the  defects. Various m ethods for preventing m etallic contact between moving 
surfaces have been recommended. One claim is for tho “ lubrication ” of a  4 in shaft 
ro tating  a t  20,000 r.p .m . by  moans of compressed a ir suppliod a t  30 p.s.i. O ther 
methods invo lve: (1) tho addition of 0-1-mm hard  steel balls to  the  o il; (2) the 
flotation of th e  spindle in its bearing by  oil supplied under p ressu re ; (3) the suspension 
of the  shaft in its bearing by  m eans of magnets. L. B.

Asphalt, Bitumen and Tar.
308. Co-operative Research in the Road Emulsion Industry by the Technical Sub- 
Committee of the Road Emulsion and Cold Bituminous Roads Association. E . R . H a tt  
and W. R . Poard. J .  Soc. chem. Ind ., 1945, 64, 243-253.—The paper describes the 
work which has been done to  determino the conditions and emulsion compositions 
which load to  tho form ation of emulsion residuos, or coagula which exhibit lack of 
binding power, and hence to  indicate those compositions and conditions to  bo avoided 
in practice. Film s of emulsion m ade w ith  bitum ens of different penetration  and 
containing varying am ounts of emulsifier and excess alkali are dried under precise 
conditions in a  tem porature- and hum idity-controlled cabinet, and a t  intervals tho 
films are weighed and oxamincd both  visually and by probing. During drying tho 
emulsions pass through several distinct stages before th e  final adhesive film of binder 
is p rod u ced ; ono of theso stages m ay correspond to  a  condition of poor mechanical 
strength. I t  was established th a t tho hardness of tho b itum en a t  tho drying tem 
perature  was a  considerable factor in the  form ation o f non-ductile residues of weak 
binding power, and th a t  the  ra te  of drying and the type of emulsifier w’ere of lesser 
im portance. However, a t  low tem peratures sodium soap omulsifiors m ay be u n 
suitable and excess free alkali is to  be avoided. F . J .  W.
309. Physical Properties of Road Aggregates as Affecting Road Performance. B. H.K night. J .  Soc. chem. Ind ., 1945, 64, 254-259.—The physical properties of road 
aggregates and the ir significance in relation to road performance aro discussed.

Particu lar a tten tion  is given to  tho following :—
Shape and size of aggregates ; abrasion tests ; absorption of w ater b y  aggregates; 

a ttr ition  tests ; aggregate crushing tests ; im pact tests ; soundness te s ts ; rolling 
te s ts ; degradation of aggregates during compaction and under tra ffic ; adhesion of 
bindors to  aggregates. F . J .  W.
310. Chemistry and Constitution of Asphalts. B. A. M urphy. J .  Inst. Petrol., Dec. 
1945, 31 (26), 475-485.—The probable structures of different broadly-classified com
ponents of asphalt are discussed, and a  general s truc tu ra l form ula of complex sub
s titu ted  rings is proposed. A. H . N.

Special Hydrocarbon Products.
311. Corrosive Action of Benzole Absorption Oils. C. M. Cawley and H . E . Newall. 
J .  Soc. chem. Ind., 1945, 64, 285-290.—The corrosion which occurs in p lan t used for 
stripping benzolized wash oil has been found to  be due to  the  presenco in  solution or 
in  suspension of water-soluble salts which are associated to  a  largo ex ten t w ith asphaltic 
m aterial possibly as an  adsorbate.

Analyses of aqueous ex tracts of corrosive oils indicate tho presence of ammonium 
thiocyanate and chloride. W hile the  la tte r is th e  m ore powerful corrosion agent, tho
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former is present in greater concentration, and is considered to  bo the agent chiefly 
responsible for corrosion. These two salts are slightly soluble in creosote, b u t insoluble 
in gas oil. The presence of w ater enables suspensions of aqueous solutions to be formed, 
b u t such suspensions in gas oils are stable only on tho rare occasions where soluble 
asphalt is present. Thus samples of used gas oil were found to  be non-corrosive when 
examined in tho laboratory.

A t least some of the am monium thiocyanate is probably formed by  reaction between 
am m onia and carbon disulphide in solution in tho wash oil.

I t  has been dem onstrated th a t both  iron sulphide and Prussian blue (which are 
often associated w ith corrosion of benzole absorption plants) are formed by the re 
action of iron w ith am monium th iocyanate in the presence of w ater and dissolved air.

C. F . M.
312. Residual Toxicity of D.D.T. H . L. Sweetman. Soap, Dec. 1945, 21 (12), 141.— 
In  view of the  conflicting evidence as to  the  periods for which D.D.T. residues from 
sprays rem ain toxic, a  series of tests has been carried ou t on firebrats, silverfish and 
cockroaches, in which the  insects were loft in contact w ith  paper which had  been 
sprinkled w ith D.D.T. dust and exposed to  varying tem perature and hum idity  con
ditions for different periods. There wero definite indications th a t insects coming into 
contact w ith trea ted  surfaces, rapid ly  reduced the  effectiveness thus also reducing 
the  residual effective period. T em perature conditions of 32-37° C. and high hum idities 
definitely reduce its poriod of toxicity, b u t in colder or drier conditions th is period
m ay am ount to  70 days. C. L. G.
313. Effect of pH on Fungistatic Activity of Dinitro-o-Cresol. P. W. Brian. J . Soc. 
chem. Ind ., 1945, 64, 315-316.— I t  is shown th a t  the  fungistatic ac tiv ity  of dinitro-o- 
cresol solutions decreases w ith increase of pH  and th a t it is closely related to  the 
concentration of undissociated D.N.O.C. present. I t  is suggested th a t  tho increased 
insecticidal effectiveness of D .N.O.C.-petroleum oil washes a t  low p H  can be accounted 
for by  the  increased concentration of undissociated D.N.O.C. ra ther th a n  tho increased 
concentration of D.N.O.C. in the  oil phase. F . J .  W.
314. Action of Certain Insects of Fabrics Impregnated with D.D.T. H . H ayhurst. 
J .  Soc. chem. Ind ., 1945, 64, 296.—Experim ents show th a t  im pregnation of sacking 
w ith am ounts of D.D.T. of the  order of 1% effects a  considerable measure of control 
on certain  pests of stored products. Calandra oryzae and Tribolium  confusum  die 
after only a  short exposure. P tin u s  teclus is m uch more resistant, b u t control is 
effected by reducing the ra te  of reproduction and prolonged exposure appears to  be 
fatal. C. F . M.

Derived Chemical Products.
315. Ethyl Alcohol made from Refinery Ethylene. Anon. Chem. M et. Eng., 1945, 52, 96.—In  1935 th e  S tandard  Alcohol Co. developed a  process for the hydra tion  of 
refinery ethyleno, and eight years later, in  collaboration w ith the  S tandard  Oil Develop
m ent Co., designed and constructed a  large-scale p lan t a t  B aton Rouge for th e  m anu
facture of 190-192 proof E tO H . In  this, ethylene produced from tho cracking of 
ethane-propano stock is, after suitable purification, contacted w ith  90%  strength  
H 2S 0 4 in an absorber. The resulting mono- and diethyl sulphates are hydrolyzed 
w ith w ater to  ethanol and tho crude product processed on a  stripper from which 
aqueous alcohol, ether, and a  small am ount of acidic m aterial are taken  off overhead, 
and w ater and acid as a  bottom  product. The distillate is scrubbed w ith soda, and tho 
ether separated from the  aqueous alcohol on an  ether-stripper. Any alcohol in the 
ether is ex tracted  w ith  w ater, the washings being adm ixed w ith  the bulk of the  ether- 
free alcohol and the whole fed to  an  efficient fractionating column. The 95-96%  pure 
ethanol obtained from tho la tte r is nex t denatured. A feature of the  process is the 
process for recovery of concentrated ILSO , from the dilute solution obtained a t  the 
crude alcohol stripper. This is initially concentrated to  70% streng th  in  a  reboiler. 
F u rth e r concentration is effected on a  Sim onson-M antius two-stage vacuum  acid 
concentrator, the  first stage operating a t  an  absolute pressure of 2-5 in  m ercury and 
th e  second a t  0-4 in m ercury. The concentrators are vertical cylinders, heated by 
Dowtherm  A (20 p.s.i.) supplied to  H astelloy D tubes inserted through tho walls of 
tho vessels. A flowsheet of the  process is provided, and various sections of the p lan t 
are illustrated by photographs. L. B.
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316. Synthetics from Petroleum. B. H . Weil. Petrol. En/jr., Mny 1945, 16 (8), 198.— 
The position of th e  petroleum  and chemical industries in respect of the production of 
chemicals from petroleum  gases, etc., is survoyed and the possibilities and prospects 
discussed. Tho simple chemicals first produced a t  refineries included ethanol, iso
propanol, ethylene glycol, acetone, etc. U.S. Tariff Commission figures aro given for 
1943 for soveral im portant chemicals produced from petroleum  (See A bstract 521, 
1945). Tho gases from therm al cracking aro compared w ith thoso from catalytic 
operations. The la tte r contain about ha lf the  ethylono and from three to  five tim es the 
propylene th a t therm al gases do, and as tho yields of C3 and lighter products are from 
6%  to  14-5% of tho feed stocks, and the  C4 fraction (5-12-8% of the  charge) contains 
about 32% of C4 olefins, va st am ounts of olefins could be available for conversion into 
chemical products. A t one refinery alone th e  cataly tic gases contain1 75,000 lb ethylene 
and 300,000 lb propylene/day.

Products other th an  gases aro also sources for chemical production, e.g., cracked 
kerosine cuts for m aking d e te rg en ts ; naphthas also are ex tracted  for toluene, which 
considerably augm ented war supplies.

The various petroleum  and chemical firms m anufacturing chemicals from petroleum  
products are discussed, bu t tho  to ta l production probably does no t exceed 1 % of the 
outputs, excluding butadiene and aviation gasolino components. B rief descriptions 
of the final synthetics and the ir uses and outlines of tho product transform ed are given 
w ith respect to  the  following : polyethylene resins (polytheno); two allyl plastics, 
from propylene (a diallyl phthalato  polym er and “  Allymer C.R. 39 ” ); polyvinylidine 
chloride resins (“ Saran ” ); a  vinylidino chloride-vinyl chloride co-polymer (“  Plio- 
flex ” ) ; Geon resins, a  similar co-polymor. A process is m entioned which produces 
trichlorothano which is easily converted into vinylidino chloride. An outlino is given 
of o ther plastics derived, a t  least in p a rt, from petroleum , including styrene, the 
acrylic resins (Plexiglas and Lueite), ethyl cellulose and (at least potentially), nylon 
phenolic and urea plastics. A tablo of such m aterials derivablo from petroleum  or 
na tura l gas is given. A p lan t is building for production of phthalic anhydride for tho 
synthesis of phthalic alkyd resins, and, a prom ising process for m anufacturing carbon 
disulphide is announced; another process is for producing thiopheno a t  an economic 
price, and developm ents are under w ay for the m anufacture of ethylene oxide, acetic 
and maleic anhydrides. Tho more im portan t processes for am monia, m ethanol, and 
carbon blacks are surveyed. I t  is an ticipated th a t a t  tho end of tho war production 
of carbon blacks will bo over 1,000 million lb/year, roughly half being furnace-type 
blacks, which are satisfactory for synthetic rubber, b u t little used so far w ith na tura l 
rubber. One company has constructed a  p lan t to  produce blacks from degraded oils. 
A brief survey is given of the  synthetics used as av iation components and synthetic 
rubber. Tho alkylates and butadieno are the  two synthetics in greatest world-wide 
production. W. H . C.
317. Chemical Utilization oi Natural Gas. B. Miller. Petrol. Engr, M ay 1945, 16 
(8), 216.—A report to  tho Technical and Roscarch Committee, N at. Gas. D ept., 
Am erican Gas Assoc. The constituents of na tu ra l gas are outlined and the  wartim e 
utilization of the  v a st production am ounting to  four trillion cu f t per year (weight 
equivalent to  100 million tons) is reviewed and possible developments are surveyed 
from an economic viewpoint. Several im portant uses for the  helium occasionally 
found in na tu ra l gas are describod. Tho m ain portion of the  paper relates to  the 
m anufacture of carbon black, and the  several m ethods of its  m anufacture are d is
cussed from the  aspects o f yields, qualities and applications of th e  types produced, and 
the  economics of m anufacture a t  source and places nearer the  m arkets. The channel 
process produces less th an  5% , channel blacks which are more suitable for com pound
ing w ith na tura l rubber th an  w ith synthetic. Furnace production of carbon blacks 
gives yields of 25% or higher, furnace-type blacks possess properties which mako them  
more suitable for synthetic rubber compounding for ty re  m anufacture th an  for na tu ra l 
rubber. Therm al decomposition processes can be operated so th a t no combustion 
products are associated w ith the  carbon black. There aro various modifications of 
th is m ethod, and the  products have properties differing from th e  channel and furnace 
blacks, and also am ong themselves the  uses of these therm al blacks have also in 
creased. Hydrogen is produced during therm al decomposition of n a tu ra l gas. The 
various types of carbon blacks are n o t completely changeable, and price differentials 
therefore oxist and can be m aintained. Accordingly, research is stim ulated both from
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tlio producer’s and consumor’s aspects. These economics aro discoursed as to location 
and typo of production, and tied in w ith highor yiolds and less gas consumed and tho 
requirem ents of hydrogen obtained from therm al operations for hydrogenation and 
other purposes—e.g., am m onia synthesis. Other possibilities are widely discussed. 
A viation gasolino production, in relation to th e  use of products from n a tu ra l gas. 
Post-w ar needs, it  is considered, will be only 10% of peak war production. The use of 
n a tu ra l gas plays b u t a  m inor p a rt  in synthetic rubber production. O ther non-fuel 
\ises which are expected to  increase in  quan tity  and  im portance are described and 
discussed : chlorinated hydrocarbons for solvents, etc., nitroparaflins, which m ay bo 
starting  points for a  largo varie ty  of chemicals, and m any oxygenated compounds. 
A successful process is noted which, by  controlled a ir oxidation of n a tu ra l gosos, gives 
principally form aldehyde and m ethanol, and also acetaldehydo and other m inor 
p ro d u c ts ; a  commercial process produces principally acetic acid, a  starting  po in t for 
acetate-type synthetic fibres and plastics ; another p lan t is sta ted  to  produce butadiene 
— it employs the  aldol reaction. Aldol can be prepared from n a tu ra l gas by  a  process 
involving partiu l oxidation. A nother possible use for na tu ra l gas m ay  ye t be found 
in  tho Fischer—Tropsch syntheses if  the  developments an ticipated by th e  F ischer- 
Tropsch enthusiasts are realized. W . I i .  C.

Coal, Shale and Peat.
318. Ester Waxes from British Lignite and Peat. C. M. Cawloy and J .  G. King. ./. Soc. 
chem. Ind ., 1945, 64, 237-242.— During tho  w ar the Fuel Research S tation  undertook 
an  investigation on tho  possibility of ex tracting  from B ritish  lignite and p ea t a  sub
s titu te  for Germ an m ontan wax. The ex traction of wax from Devon lignite and various 
English and Scottish peats was studied, and lignite w ax ex tracted  w ith benzole was 
found to  provido a satisfactory substitu te of molting point 70-82° C. Tho yiold averages 
ab ou t 5%  of tho dry lignite. Tho paper givos an account of tho m ethod of extraction 
and tho effect of using different solvents on the  yield and properties of the  ex tracted 
ester waxes. P ea t w ax differs from  lignite wax in being softer in texture,' in  having a  
m elting poin t 10-15° C lower and higher acid and ester valuos. F . J .  W .
319. Charcoal Briquettes as a Coal Substitute. H. Greene and T. N. Jew itt. J .  Soc. 
chetg. Ind ., 1945, 64, 265-271.— A detailed account of work carried out in tho Sudan 
on the  production of a  substitu te  for coal by  briquetting  a  cold wet eharcoal-pitch 
m ixture. Gum arabic was used as a  prim ary binder, and in some experim ents tho 
briquettes were im pregnated w ith oil. C. F . M.

Miscellaneous Products.
320. Redwood Products as Inhibitors of Oxidation in q/cZoHexene and Gasoline. H. F.
Lewis, M. A. Buchanan, E . F . K u rth , and O. Fronm uller. Induslr. Engng. Clicm., 
Nov. 1945, 37 (11), 1108-1112.— Solvent-purified redwood tannins are effective in 
preventing th e  oxidation of cycZohexene b u t are of little  valuo in protecting gasolino 
because of their solubility characteristics. Products prepared by the  reaction o f tann in  
witli benzoyl chloride, caproyl chlorido, chloroacetic acid, formaldehyde, and amines 
aro n o t satisfactory as antioxidants. Condensation of tan n in  w ith  acetone or other 
ketone results in a  good yield of ether-soluble products which are good inhibitors for 
cycZohexene, b u t th e  addition  of w ater to  the  trea ted  cyclohoxene results in  the  loss of 
approxim ately ha lf  the  inhibiting action. The acetone-tannin  condensation products 
have poor solubility in gasoline and are of questionable value as gasoline an tioxidants. 
Products obtained by condensing catechol w ith  acetono have excellent inhibiting 
properties for cycZohexene and  appear more prom ising as an tioxidants for gasoline.

A. W .
M i s c e l l a n e o u s .

321. Fiscal Support for Manufacture of British Petroleum-Chemicals. Anon. Petrol. Times, S.12.45, 49, 1031.—The te x t of tho clauses in tho Finance Bill (No. 2) 1945 
governing am endm ent as to  d u ty  on oils used in  B ritish refineries os raw  m aterials in  
chemical synthesis is given together w ith a  Governm ent explanation. I n  brief, the act 
m akes provision for the  im portation o f hydrocarbon oils which are to  be used for 
chemical synthesis free of du ty  or arranges for its rebate in cases where d u ty  has already 
been paid. T. M. B. M.



INSTITUTE NOTES.
M a r c h  1946.

FORTHCOMING MEETINGS.
Tuesday, April 9, 1946. At the Institution of Electrical 

Engineers, Savoy Place, Victoria Embankment, W.C. 2, by invita
tion of the I.E.E., when the following papers will be read, followed 
by a general discussion :—

“ The Sludge Test for Transformer Oils,”  by C. H . B arton.
“ A Review of the Mechanism of the Oxidation of Liquid Hydrocarbons,”by P . George and A. R obertson (Cambridge University').
“ The Influence of Structure on the Oxidation Reactivity of Hydrocarbons,”by P . George and A. R obertson.
“ Some Developments in the Refining of Transformer Oil,”  by J .  C. Wood- Mallock.
“ Survey of B.E.I.R.A. Work on Transformer Oil,”  by P . W . L. Gossling and A. C. Micliie.
“ Effect of Water Temperature on the Sludge Test,”  by P . W . L. Gossling and J .  Romney.
“ Oxidation Tests for Transformer Oil,”  by A. A. P o llitt.
“ Oxidation and Anti-Oxidation,” by E . A. Evans.
Wednesday, May 8, 1946. At Manson House, 26, Portland Place, 

W . l .
“ The Geology of the Guayaquil Estuary, Ecuador,”  by Dr. G. Sheppard.

STANLOW BRANCH.
Wednesday, April 17, 1946. At the Grosvenor Hotel, Lower

Mersey Street, Ellesmere Port, at 7.30 p.m.
“ Design, Erection and Operation of Pilot Plants,”  by C. Buck, T. H ayes and R. C. Williams.

APPLICATIONS FOR MEMBERSHIP OR TRANSFER.
The following have applied for admission or transfer to the In

stitute. In accordance with the By-Laws, the proposals will not be 
considered until the lapse of at least one month after the publica
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate.



The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

A pplications for M embership.
C h u r c h f i e l d ,  Stanley Edw ard, S tudent, R oyal School o f Mines. ( V. C. IUing.)
D a l l o i v ,  F rank , Asst. L ubricants M anager, Redline-Glico L td . (G. M . D avies; C. E . Burnett.)
E v a n s ,  W illiam Johnston, Superintendent, Petro leum  Board. (D . Stanley  

H ill ; H . G. L . W ilkinson.)
J e n k i n s ,  E dgar H arold, Engineering Officer, R oyal Air Force. (IK . Johnson ; J .  Mason.)
J o n e s ,  Norm an Ellathorno, Chemist, “ S h e ll”  Refining & M arketing Co., L td. {P. M . Griffiths; E . LeQ. Herbert.)
L e e ,  George H erbert, Engineer, Anglo-American Oil Co., L td . (IK. E . J .  Broom ; K . T . Arter.)
M u r r a y ,  Morrice A rthu r Kemmis, Engineer. (E. C. Scott; H . G. IK. Jo hnston.)
N e w t o n ,  H enry, D raughtsm an, A nglo-Iranian Oil Co., L td ., Abadan.
S p e n c e ,  H u ntly  Gordon, Lubrication Engineer, B erry  W iggins & Co., L td . (N . L . Anfdogoff ; David Eve.)
S p e n s ,  P atrick  Archibald, A ssistant Geologist, B ritish Controlled Oilfields. (V . C. IUing ; G. D. Hobson.)
S t r o u d ,  Alexander Lionel, M anufacturers’ R epresentative.
T h i s t l e t o n ,  Paul, R esearch Physicist, Esso E uropean Laboratories. ( W .E .J .  Broom ; K . T . Arter.)
T o o m e r ,  D avid A rthur, D raughtsm an, Agwi Petroleum  Corporation, L td . (K . Parsonage ; G. Noble.)
W i l d e ,  Marcel Frederick, Chemist and. D irector, Oilino Refining Co., L td . (P. II. Sn o w ;  IK. Blackwell.)
W i l l i a m s ,  K enneth  Alan, C onsultant Chemist. (C. S . W indebank; II. S . Teale.)
W r i g h t ,  E rn est Peter, Research S tudent, U niversity  of B irm ingham . (F. H . Garner; A . H . Nissan.)

A pplications fo r  Transfer.
B o w e n ,  Clifford Ormond, F lying Officer, R .C.A.F. (E. A . Evans ; J .  C. 

Cragg). (Associate Member to Member.)
M a r t i n ,  Cyril W illiam Grierson, Fuel Technologist, “  Shell ”  Petroleum  Co., L td . (It. 1. Lewis ; J .  S . Jackson). (Member to Fellow.)

fi INSTITUTE NOTES

PERSONAL NOTES. 
M r .  A. H e d l e y  W i l l i a m s  has been released from his appointment 

as Regional Controller, Ministry of Supply, after holding the post 
from September, 1939, to date.



INSTITUTE NOTES

LIST OF MEMBERS. 
A list of members is now being prepared for early publication 

and members desiring to make changes are requested to notify the 
Secretary immediately.

INCORRECT ADDRESSES.
The Secretary, would welcome any information regarding the 

present addresses of any of the members listed below :—
Darrel G. F . Bailey. A. J ,  Goodman. Mrs. B. E . Mielnikowa.
D. E . Bookless. H . A. S. Gothard. T. A. Miller.
FT. M. Brodie. W m. Hawkins. S. Moazami.
E. C. Brown. R ichard S. H. Hcbbard. B. Mostofi.
J .  Chapman Brown. ' G. E . Heisch. V. Norcessian.
Iv. B urton. H . K. H ckm at. W. W. Neville.
E . B. Chapelle. W . Helmoro. G. A. O’Neill.
P . B. Clayton. G. 0 . Higgins. Simon Papp.
F . A. J .  Colo. F . J .  Hudson. E. Poppy.
R . F . Connock. L. J .  Huggins. C. W. M. Read.
S. Crossley. A. G. Hutchison. L. G. M. Roberts.
J .  C. Daniel. R . A. Ijdens. A. W . Robinson.
A. K . Davis. L. J .  Jeffreys. T. W. S. Robinson.
R . F. Douglas. W . P . Jones. D. L. R am say Smith.
R . Dunn. W . J .  Kemnitzer. II. G. Spearpoint.
C. H. Edmonds. J .  Klialili. J .  Tavana.
M. 11. Faingar. F . G. Lauchner. II. E . Tester.
R . R . Fcrner. A. P. Lieser. Percy F . Thurlow.
David F ilitz . F . W. Longbottom . P. Tongo.
A. Fram e. I. Lusty. Bernard J .  Vavasour.
G. W. Furniss. J .  F . F . McQueen. H. C. G. Vincent.
P. A. G arrett. Edw ard T. Marshall. J .  T . W ard.
V. C. S. Georgescu. T. F . Mason. J .  G. W hitney.
H . Gibson. R . P . M atthews. Norm an E . Wood.

BALLOT FOR COUNCIL.
Ballot papers were circulated to 1105 members of the Institute 

having registered addresses in the United Kingdom and 400 were 
returned. As the result of the Ballot the following were elected 
to fill the seven vacancies on the Council for 1946-1947 :—
C. Chilvers, B.Sc., F .R .I.C . H . C. T ett, B.Sc., D.I.C.
E . B. E vans, Ph.D ., M.Se., F .R .I.C . A. B eeby Thompson, O.B.E.
F . L. Garton, M.A., B.Sc. C. W . Wood, F.R .I.C .
C. A. P . Southwell, M.C., B.Sc.



K lin ger Reflex Level Indicators 
w ithstand pressures up  to 1,200 
lbs. per square inch, and tem 
peratures up to 8oo° F . They 
arc suitable for high pressure stills 
and cracking plant, for reaction 
cham bers and for all purposes 
w here variations o f tem perature 
and pressure are ’severe. K linger 
gauges are easily m aintained and 
have standardised parts quickly 
replaceable.

“  K lin gerit,”  the universal com 
pressed asbestos jointing, is 
available in sheets up to 80" x 
240" and in thicknesses from  .008" 
to J * .  Su itab le  for use on all 
m odern high pressure plants, it 
will w ithstand w orking pressures 
o f  5,000 lb s. per square inch and 
tem peratures o f  900°  F . Im per
vious to steam , gases, chem icals 
and oils, “  K lin gerit ”  can also 
be supplied  as ready-cut gaskets.

RICHARD KLINGER LTD
K L IN G E R IT  W O R K S  .  S ID C U P  .  K E N T  • T E L : F O O T S  C R A Y  3022 ( i  lines!

VOLUMETERS FOR OIL, PETROL
A N D  O T H E R  P E T R O L E U M  P R O D U C T S

BALANCED
PERFORMANCE

RUGGED
CONSTRUCTION

APPROVED BY 
THE BOARD OF 

TRADE (Standards 
Department)

TWO PROVED KLINGER PRODUCTS 
FOR THE PETROLEUM INDUSTRY
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FOR THE OIL INDUSTRY

M A N G A N E S E  
S T E E L

The Supreme Material for 
Sprocket Wheels, Pulleys 
and various parts subject 
to wear.

Trade Mark

C.R.

NON-CORRODING STEEL
for Thermowells.

H E A T -R E S IS T IN G  
S T E E L

for Tube Supports, f y f g H  
Heat Exchangers, a*
etc. y lJ z k M

EAST HECLA WORKS
S H E F F I E L D .HADFIELDS LTD

T O W E R  P A C K I N G S
L E S S IN G  A ND  P L A IN  C O N T A C T  R IN G S  FO R  ALL P U R P O S E S

• JB H I D B O N t L  S Y N D I C A T E  L T D .
14 G L O U C E ST E R  R O A D , L O N D O N , S .W .7

Telephone: W EStern 4022. Telegrams: H Y D R O N Y L  * K E N S  '  LONDON
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Sole Makers 
under licence, Newman, Hender & Co. Ltd.

C O N T I N U O U S  W A S H I N G

N EW M AN -M lLLIKEN  G LA N D LESS  
LU BRICA TED  PLUG VALVES ON  
AN O IL DISTRIBUTIO N M ANIFOLD

Newman-Milllken Valves are 
deservedly popular with oil 
field engineers because, unlike 
all other valves of this type, the 
Newman-Milliken employs a 
parallel plug which is nevqr 
raised from its seating during 
operation. Consequently no 
gritorforeign mattercan enter 
between the valve seating sur
faces and cause jamming or 
“ freezing.”  Newman-Milliken 
Valves are made in a variety of 
patterns and metals suitable for 
all oil field services, particularly 
for "Christmas trees”  and mud 
lines up to 5,000 lbs. working 
pressure per square inch. Full 
details gladly sent on request.

H o l l e y  M o t t  P l a n t s  ar e  

efficiently and continuously 

washing m illions o f  gallons 

o f Petroleum products daily. 

Designed for any capacity. 

May we subm it schemes to 

suit your needs?

H O L L E Y  ( H \ M )  M O T T  

Continuous Counter-Current P lan t
Telegrams: 

"Typhagitor, Fen, London.”  
Telephone: Royal 7371/2.

World-W ide Licensees, H.IYI. CONTINUOUS PLANT L™
F O U R  L L O Y D S  A V E N U E ,  L O N D O N , E.C.3.
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WORTHINGTON-SIMPSON
PUM PS FOR PIPE LINE 
a n d  REFINERY SERVICE

Worthington-Simpson have had long Experience in 
designing and building special pumps to suit this service.

Power driven or Direct Acting Steam Driven Pumps for Crude 
Oil, Gas Oil, Heavy W ax Distillate and Reflux, Residue and 
Blending duties, for both Atmospheric and Vacuum operation. 
High Efficiency Centrifugal Pumps for highest pressures andtemperatures.

. Rotary Gear Pumps with Double H elical Rotors.
Steam Jet Air Ejectors.

De-W axing and Heat Exchange Auxiliaries.
W ORTHINGTON-SIMPSON LTD., NEWARK-ON-TRENT

“ Y O R K S H I R E ”  TUBES
in Copper, Brass, Alu
minium, Cupro-Nlckel, 
Aluminium-Brass, Phos- 
pher Bronze and all 
non-ferrous Alloys.
Strong Light Aluminium 
Alloys.

also
“ Y O R K S H I R E ”  COPPER 

TUBES AND FITTINGS
(Pat. No. Ą 19521)

Ideal for Technical and 
Special Plant installation.

7 /ie
YOEtlM IlIRi COIPiPilil W « < SL I M I T E D  L E E D S
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E X P E R T S  I N  T H E  D E S I G N  & F A B R I C A T I O N  O F

S C R U B B I N G  & 
F R I C T I O N H T I N G

At left, bubble-cap Fractionating 
Column designed for atmospheric 
or low vacuum operation, and tapped 
for drawing off distillate

W .J. FRASER & CO., LTD.
D A G E N H A M  • E S S E X





TABLES
FOR

MEASUREMENT OF OIL

“  Measurement of Oil in Bulk— Part I— Standard Weights and 
Measures”  was published by the Institute in 1932. ‘‘ Tables for 
Measurement of Oil ”  can be regarded as Part II of the work on 
this subject.

The book has been prepared to meet the demands of the 
petroleum industry for authoritative tables for use in computing 
oil quantities in territories which employ the British (Imperial) 
system of weights and measures. It will, however, also be found 
of considerable value to those using American (U.S.A.) units.

The work can be regarded as the official British counterpart of 
the well-known United States National Bureau of Standards’ 
publication “  National Standard Petroleum Oil Tables— Circular 
C4I0,”  but is more extended in scope. It contains full and accurate 
tables giving weights per unit volume and volumes per unit weight 
for all the practical units commonly used in the industry.

The tables have been calculated using, whenever possible, legally 
recognised equivalents, but where such equivalents have no legal 
status, the latest and most accurately• determined metrological 
data were used in the computation of the table concerned.

The book comprises some 320 pages and contains 16 tables, 
each one of which is in regular use by some branch of the petroleum 
industry. Each table is preceded by its own introductory notes 
showing, among other things, why the table is necessary and giving 
examples of correct use.

Price 25/-, post free

Published by

THE INSTITUTE OF PETROLEUM
26, PORTLAND PLACE, LONDON, W .l
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HEENAN

F o r e m o s t  in t h e  
recove ry  of  was te  

flue-gas hea t  
and no ta b le  for  
t h e  absence  of 

op era t i ng  
t r ou b le s

SENIOR ECONIOMISERS 12
II, S OUTHAM PTO N ROW, L O N D O N ,  W . C .  I

xi



CRAIG (Estab. 1868)
PETROLEUM 
REFINERIES AND EQUIPMENT

Atmospheric and Vacuum Distillation 
Cracking, Reversion and Reforming 
Solvent Dewaxing 
Paraffin Plants
Super-Fractionating Systems 
Chemical Treatment

Heaters, Reboilers, Condensers, Coolers
Fractionating Columns
Stabilizers
Double-pipe Chillers and 
Exchangers of all types

A. F. CRAIG & CO. LTD.
PAISLEY AND  LONDON

U.S.A. ASSO CIATES  

The Koch Engineering Co., Wichita, Kansas
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G A HARVEY&Co» ^ ( L O N D O N )  I
TD WOOLWICH R? 
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P r e s s u r e  V e s s e l s  a n d  
F r ac t i o n a t i n g  Towe rs  for 
t h e  Oil a n d  Chemical  
I n du s t r y .
W e l d e d  w o r k  t o  Lloyds 
Class I Code.
O u r  L a b o r a t o r y  i s  
eq u i p p e d  for  all m e c h a n 
ical a n d  chemi ca l  t e s t 
ing,  mi cr os co pi ca l  a n d  
radi ol ogi ca l  ins pec t i on .  
Send for  List  750PY.



JOHN C.STEIN i CO. LTD. BONNYBRIDCE. SCOTLAND

STEIN

^ Jv r  O il ^ J i n d

maces
NETTLE (42/44% A ljO ,) Fire
brick is Highly Refractory 
(Seger Cone 34/35) and com
bines Resistance to Spalling 
and Corrosion with Volume— 
Stability and Accuracy of 
Shape. Jointed with “ N ETTLE" 
Refractory Cement, it is recom
mended with confidence for
Oil-Fired Furnace Linings.
In cases where exceptionally 
high temperatures are experi
enced, we recommend “ STEIN 
SILLIM AN ITE”  (62/63%AI£ , )  
and where conditions are easier. 
"T H IS T L E ”  (35/37%AI jO j) 
Firebrick.
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ÜP MAY 12, 1945 . . . .
WATER ASSOCIATED^ 10,000 B/D TCC UR IT WAS 

SHUT DOWN F O R  I N S P E C T IO N  ON JAN. 7, 1946

For further information 
on T C C  and other pro- 
cesses, write for a copy 
of 4‘ Petroleum Refining 
Processes.”

When the 10,000 barrel per day Thermofor Catalytic Cracking unit of 
the Tide W ater Associated Oil Company, Bayonne, was shut down 
for Inspection on January 7, it had been on Stream 240 days.

Sprockets on elevator drive were reversed to balance wear. Ele
vator chains were shortened by removing two links.. No major 
maintenance was necessary. Kiln linings and Internals were In 
perfect condition. The total turnaround labour amounted to 
approximately 10,000 man hours.

Long initial runs are characteristic of Lummus plants. They reflect 
sound design, good engineering, careful construction . . . they 
presage the dependable operation repeatedly demonstrated in the 
26 TCC units . . .  8 Polyform plants . . .  3 Houdry plants . . . 
10 Alkylation units . . .  6 Isomerization units . . .  5 100 octane
plants and many other Lummus Installations.

If you have the problem of converting existing facilities to meet 
competition or if you are planning new facilities for the economical 
production of high octane motor gasoline, Lummus will be glad to 
co-operate with you In an unbiased study of the processes best 
suited to meet your refining and marketing conditions.

R. H. DODD
Representing Tho Lummus Company 

78, Mount Street, London, W . I , England
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i s  t h e  n a m e  f a r  T a n k s
f f c  d e s ig n  a n d  b u i ld  a c c u r a t e l y  m a d e  
s t o r a g e  T a n k s  f o r  t h e  P e t r o l e u m  
I n d u s t r y .  W e  o i l e r  t h e  e x p e r i e n c e  
a n d  a b i l i t y  t h e  P e t r o l e u m  I n d u s t r y  
n e e d s .  O u r  s e r v i c e  c o v e r s  e v e r y  t y p e  
o f  T a n k  a n d  S t e e l - p l a t e  P r o d u c t .

W H E S S O E  L T D .
Formerly T H E  W H E S S O E  F O U N D R Y  A N D  E N G I N E E R I N G  CO. LTD.

II c a d O f f i c e :  D A R L I N G T O N  E N G L A N D
London  O ff ice  : 2 5  VICTORIA ST REE T, W ESTMINSTER SAV.l
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Newallex is the latest 
addition to the list 
of Newall Branded 
Bolts.

Newallex Bolts are 
made by a patented 
process and are the 
strongest bolts so far 
produced.
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E S T D .

E D E C O - L E G R A N D  O I L  W E L L  P U M P IN G  U N I T S
FULL RANGE COVERING ALL LOADS AND PUMPING CONDITIONS

•
OUTSTANDING FEATURES:

Fully Equalised Motion Easy Accessibility
Roller Bearing Patented W rist Pin Minimum Shipping Space
Complete Dust and Weather Proofing A.P.I. Specification

•
Manufactured in association with David Brown & Sons (Huddersfield) Ltd., 

the Power Plant Co. Ltd., West Drayton, Middlesex, and 
Braithwdite & Co. {Engineers) Ltd., Ct. Bookham, Surrey.

•
L E G R A N D  S U T C L IF F  & G E L L  L T D .

SOUTHALL, MIDDX. Phone: Southall 2211 
Associated with

E N G L I S H  D R I L L I N G  E Q U I P M E N T  C O .  L T D .
WALTON-ON-THAMES, SURREY. Phone : Walton-on-Thames 860
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TENFOLD
IMPROVEMENT
IN
TOLUENE
REGULATOR
PERFORMANCE

SUNVIC P roportion in g H ead 
m oun ted  on Toluene R egulator

SUNVIC CONTROLS LIMITED, Stanhope House, Kean Street, London, W .C.2

Kindly mention this Journal when communicating with Advertisers. TAS/SC 82a

By using the new  SUNVIC Proportioning Regulator Head with any standard Toluene Regulator, the fineness of r e gulation is unproved about ten tim es, so that a stability of the

order of 5 m illi-degrees can b e obtained.The SUNVIC Proportioning Head is normally used  in conjunction with a SUNVIC T y p e  E A 2 /T  E le c t r o n ic  Relay.This a p p a ra tu s , r e c e n t ly  shown at the Physical Society’s Exhibition, is fully described  in  T e c h n ic a l  P u b l ic a t io n  EA. 11/13 gladly sent on r e quest. Write for your copy  today.

THE THERMOSTATIC CONTROL EXPERTS


