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CHEMISTRY AND T H E  FUTURE 
By Professor HAROLD C. UREY . 

COLUMBIA UNIVERSITY 

INdiscussing any subject which deals with a n  extra- 
polation from the past to the future, one can not make 
any certa.in or dogmatic statements. I n  the physical 
sciences extrapolations are  very likely to be incorrect 
even when they involve only a small percentage of the 
region covered by reliable data unless a very funda- 
mental theory of the phenomena based upon broad sci- 
entific evidence exists. Such conditions do not obtain 
with regard to my subject, and I can not risk more 
than the most general predictions in regard to  the 
future. Moreover, these general predictions must be 
predicated upon several alternatives which axe defi-
nitely beyond the control of chemists or scientists, and 
which are vital to  their future. 

It is necessary, in the first place, to consider the 
objectives of two groups of people. The first of these 
is the scientific group, and the second is the group 

consisting of the community as  a whole. I n  neither 
case are the objectives exactly formulated, though it 
seems to me that those of the scientific group are  more 
definite than those of the community in  which we work. 
Of course, the objectives for  all chemists or all scien- 
tists are  not the same, but there is a very considerable 
agreement between these individuals. The people of 
the community, on the other hand, axe swayed by so 
many emotions that these appear to  be the most un-
predictable quantity in the entire problem. 

Scientific men are those who are posing particular 
questions to  nature and its laws as they operate about 
us. I n  doing so they arrange most carefully devised 
experiments to  test whether the ideas which they have 
in regard to the operation of natural law are in fact 
in accordance with these laws. I f  their postulates are 
not correct, the answer which they receive is a n  em-
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The instrument herein described utilizes a balanced 
circuit, but the balance is achieved by the use of a 
variable resistance in circuit of one of the photoelectric 
cells. The apparatus consists of a Leeds and Northrup 
2420-c galvanometer, the light of which has been re-
placed by a 21  c-p. headlight bulb supplied with a 
7-volt current from a. transformer fed by ordinary 
house current (110 volts, alternating current). One 
photoelectric cell (General Electric, Cat. No. 4120833 
G 1 )  is  fastened to each side of the galvanometer box 
after a small window has been cut to allow the passage 
of light. Interposed between the lamp and the photo- 
electric cells are 2-inch square light filters, selected 
from molded filters of Corning Glass Works to trans- 
mit only light of the wave-length absorbed by the 
substance being analyzed, and absorption cells made 
by drilling a 2-inch hole in  a 1-inch Lucite block (du 
Pont).  The filters, absorption cells and photoelectric 
cells are shielded to exclude all light save that coming 
from the lamp. The photoelectric cells are connected 
in opposition with a decade resistance (Leeds and 
Northrup, Cat. No. 3976) in the circuit to reduce the 
output of the left photoelectric cell. The apparatus is 
illustrated in Fig. 1. The materials and parts cost 
about one hundred dollars. 

FIG.1. Schematic drawing of photoelectric colorimeter. 
Upper drawing-vertical view. Lower drawing-frontal 
view. 

The colorirneter has been employed so f a r  only in 
the determintion of creatinine concentrations, using the 
alkaline picrate method. For  this Corning filters No. 
428 were used. The alkaline picrate diluted 1:2 with 
water is placed in both the right and left absorption 

cells and the galvanometer balanced, the reading in 
ohms representing the blank. After this blank deter- 
mination the fluid is removed from the right cell by 
suction. To 20 cc of a creatinine solution 10 cc of 
alkaline picrate is added and tlie right absorption cell 
filled with the mixture. The galvanometer is balanced 
12 minutes after the creatinine and alkaline picrate are  
mixed. The blank is subtracted from this reading. A 
calibration curve, based on triplicate determinations of 
dilute creatinine solutions, is shown in Fig. 2. The 
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FIG. 2. Calibration curve of determinations of crea-
tinine concentrations with photoelectric colorirneter. 

instrument is most accurate in determining low concen- 
trations. 

A filter may be substituted for  the left absorption 
cell and a receptacle containing a test-tube used in 
place of the Lucite cell on the right. The Lucite cells 
have given more accurate results and, while test-tubes 
can be used more conveniently, we have preferred to 
retain the more accurate and slower method. 
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