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"Celebrating the Sesquicentennial of the Land Grant College Act Symposia"

Sponsored by Vermont Congressman Justin 
Morrill, the Morrill Act was officially titled "An Act 
Donating Public Lands to the Several States and 

Territories which may provide Colleges for the 
Benefit of Agriculture and the Mechanic Arts”"

Senator Justin Morrill"



A Short History of the Morrill Land-Grant College Act"

Senator Justin Morrill"

President James Buchanan"

• Passed by Congress in 1859"

• Vetoed by President James Buchanan"

• First proposed by Morrill in 1857, the bill allocated 17,400,000 
acres (70,000 km2) of land based on the number of senators and 
representatives each state had in Congress"



A Short History of the Morrill Land-Grant College Act"

Senator Justin Morrill"

President Abraham Lincoln"

• 1860, Abraham Lincoln elected President of the United States"

• 1861, The American Civil War (North vs. South) breaks out"

• Morrill resubmits his act"

• July 2, 1862, the Morrill Act is signed into law by Abraham Lincoln"

• 1890 the second Morrill Act is passed"

• 1994 Native Americans colleges achieve "land-grant" status"

• Passed by Congress in 1859"

• Vetoed by President James Buchanan"

• First proposed by Morrill in 1857, the bill allocated 17,400,000 
acres (70,000 km2) of land based on the number of senators and 
representatives each state had in Congress"



A Short History of the Morrill Land-Grant College Act"



Michigan State University … Whatʼs in a Name?"

• February 12, 1855: The Agricultural College of Michigan is founded""
• March 15, 1861: name officially changed to State Agricultural College  "
"
• June 2, 1909: and then to Michigan Agricultural College (M.A.C.)"
"
• May 1, 1925: & then Michigan State College of Agriculture and Applied Science (MSC)"
"
• July 1, 1955: and then to Michigan State University of Agriculture and Applied Science"
"
• January 1, 1964: and finally to Michigan State University (MSU)"
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The State Agricultural Society of Michigan –  
Incorporated by the State Legislature March 31, 1849"

TRANSACTIONS

STATE AGRICULTURAL SOCIETY,

WITH REPORTS OF

COUNTY AGRICULTURAL SOCIETIES,

FOR 1850.

PUBLISHED BY ORDER OF THE LEGISLATURE.

J. C. HOLMES,
SECRETARY MICHIGAN STATE AGRICULTURAL SOCIETY.

LANSING:
R. W. INGALS, STATE PRINTER,

1851.
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rail road, with regard to his providing more ample accommodations

for the transportation of stock and other articles, also passengers to

and from the fair for 1850, than was provided at the first annual fair.

On motion of Mr. Edgar,

Resolved^ That the sum of two thousand dollars be appropriated

for the payment of premiums to be awarded at the second annual

fair.

On motion of Mr. Edgar,

Resolved, That the Secretary be instructed to procure a diploma

and medal for tjie use of the society, to be awarded as premiums;

the cost of both not to exceed five hundred dollars.

On motion of Mr. Hubbard,

Resolved, That a committee of four be appointed to prepare and

report a list of premiums to be awarded at the annual fair in 1850.

Messrs. Hubbard, Finley, Leech and Holmes were appointed said

committee.

On motion of Mr. Smith,

Resolved, That a committee of four be appointed to prepare and

report a list of judges to act at the fair of 1850.

Messrs. Smith, Thomas, Edgar and the President were appointed

said committee.

On motion of Bela Hubbard,

Resolved, That our legislature be requested to take such legislation

as shall appear necessary or expedient for the establishment of a State

central agricultural office, with which shall be connected a museum
of agricultural products and implements, and an agricultural libra-

ry, and as soon as practicable, an agricultural college and a model

farm.

In support of the above resolution, Mr. H. made the following re-

marks.

The good beginning which our State has made in the cause of

agriculture, leads to the hope that much more may yet be accom-

plished towards a cause in which she is so vitally interested. I do

not advocate "protection;" but if any branch of industry, in our

country, demands aid and encouragement, it is that of agriculture.

The reasons for this are founded on the facts, that agriculture lies

at the foundation of every other department of human industry; that,

John C. Holmes	


Executive Committee Meeting Minutes	



December 19, 1849	
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comprehensively viewed, it is in itself both an art and a science, as

well as the mother of arts; that, while agriculture is the main busi-

ness of our population,' the circumstances of the farmer's occupation

render peculiarly difficult voluntary association, for intercommunica-

tion and mutual advantage, which is made use of by other depart-

ments of industry, for the improvement of their art and the increase

of profits.

Considered in the light of an experiment, we conceive the bene-

fits of our late fair, held under favorable State auspices, to be uni-

versally recognized. May we not now inquire how far we can ex-

pediently take advantage of the experience of other States and na-

tions, in the adoption of means for the still further encouragement of

our agriculture.

Mr. Colman, late agricultural commissioner to Europe, characteri-

zes the Royal Agricultural Society of England, as one of the most

efficient aids to iha progress of agriculture. This society, he informs

us, was established about 1837, and embraces a large array of the

highest rank and talent of the kingdom, and a vast body of farmers,

landlords and others interested in agriculture. Its objects compre-

hend every branch of husbandry and rural economy. It has a cen-

tral office or building in London, where its secretary resides, and

where the council of the society and other members hold weekly and

monthly meetings for the management of business, the discussion of

agricultural subjects and the reception of agricultural information.

It has begun the establishment of a library and museum. The

object of the former is to collect the most valuable publications on

subjects connected with agriculture in all its various and kindred

branches, including geology, botany, agricultural chemistry, engi-

neering and manufacturing, so far as they are connected with the

making of agricultural implements and the great agricultural ope-

rations of draining, embanking, irrigation and other important farm-

ing processes. The object of its museum is to exhibit specimens of

agricultural productions, which are capable of preservation; seeds,

plants, grasses, samples of wool, minerals, manures, models and

drawings of agricultural implements, and whatever in any way may

conduce to the advancement of the science or practice of agricul-

ture.

John C. Holmes	


Executive Committee Meeting Minutes	



December 19, 1849	





The State Agricultural Society of Michigan Formally Petitions the 
State Legislature for a State Agricultural College in Michigan 

January, 1850 "Memorial for a State Agricultural College in Michi-
gan.

To the Honorable the Senate and House of Representatives
of the State of Michigan:

The undersigned, in behalf of the Executive committee of the

State Agricultural Society, respectfully asks your attention to the

subject of establishing an agricultural college in this State; which
was briefly alluded to in a late memorial from the committee to your
honorable body, and upon which we now beg leave to present the

following considerations:

Having established successfully a State agricultural society, with

its annual fairs, it is hoped, with its central office, museum and li-

brary, a great step has been accomplished toward the perfecting of

our agricultural system. Still, all this must be looked upon only as

a beginning, as means for increasing the interest in, and opening the

way to the further improvement, of which the subject is susceptible.

The next most important step in this process is the founding of a
State agricultural college and model farm. That we may not be
thought to be running too rashly into new measures, permit us to

lay before you our views of the character and operations of such an
institution, its importance to our State and the means for sustaining

it.

The day has forever gone by when an enlightened liberal educa-
tion was deemed useless for a farmer. Agriculture has risen into a
science, as well as a laborious art; a science, too, the most compre-
hensive of all others, and which demands not alone strong hands and
bodily labor, but active, vigorous, cultivated intellect. Men of such
proportions are fast coming to the rescue, and from their accession
agriculture dates its lapid start in improvement, its emergence from
established errors, and its largest development of all the elements of
success. It is beyond question that the most successful agricultut-
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The Michigan Constitution of 1850 "

Sec. 11. The legislature shall encourage the promotion of intellectual, scientific and 
agricultural improvement; and shall, as soon as practicable, provide for the 
establishment of an agricultural school. The legislature may appropriate the 

twenty-two sections of salt spring lands now unappropriated, or the money arising 
form the sale of the same, where such lands have been already sold, and any land 
which may hereafter be granted or appropriated for such purpose, for the support 

and maintenance of such school, and may make the same a branch of the 
University, for instruction in agriculture and the natural sciences connected therewith, 

and place the same under the supervision of the regents of the University."
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Practical Farming vs. Scientific Farming"



Practical Farming vs. Scientific Farming"

TRANSACTIONS

STATE AGRICULTURAL SOCIETY,

WITH REPORTS OF

COUNTY AGRICULTURAL SOCIETIES,

FOR 1850.

PUBLISHED BY ORDER OF THE LEGISLATURE.

J. C. HOLMES,
SECRETARY MICHIGAN STATE AGRICULTURAL SOCIETY.

LANSING:
R. W. INGALS, STATE PRINTER,

1851.

Much has been said, and written, concerning the 
necessity and propriety of agricultural schools ... But 
the best school, and the most efficient, perhaps, at 
least under present circumstances, and for long years 
to come, is, or should be, at home, on the farm, amid 
the operations of practical farming."

Hon. Justus Gage"
"
"
"
!
Many branches of science have a direct connection 
with agriculture.  Chemistry, so indispensable to a 
good manufacturer and merchant, are just as useful to 
the farmer.!

Prof. Haven "



East Lansing vs. Ypsilanti vs. Ann Arbor"

Sec. 11. The legislature shall encourage the promotion of intellectual, scientific and 
agricultural improvement; and shall, as soon as practicable, provide for the 
establishment of an agricultural school. The legislature may appropriate the 

twenty-two sections of salt spring lands now unappropriated, or the money arising 
form the sale of the same, where such lands have been already sold, and any land 
which may hereafter be granted or appropriated for such purpose, for the support 

and maintenance of such school, and may make the same a branch of the 
University, for instruction in agriculture and the natural sciences connected 

therewith, and place the same under the supervision of the regents of the University."



East Lansing vs. Ypsilanti vs. Ann Arbor"

“In anticipation of this legislative grant, we have accordingly 
organized an Agricultural School.  The following subjects are 
embraced in the agricultural course:"
"
1st Daily lectures on Chemistry, (elementary and experimental) 
Chemistry applied to the arts, meteorology and climate "
"
2nd Geology and Mineralogy"
"
3rd Animal and Vegetable Anatomy and Physiology"
"
4th Organic Chemistry and the theory and practice of agriculture” "

"
H. P. Tappan"

1852 letter to the Agricultural Society"

Sec. 11. of the 1850 Constitution:  The legislature shall … provide for the 
establishment of an agricultural school … and may make the same"

a branch of the University …."



East Lansing vs. Ypsilanti vs. Ann Arbor"

"
“Chemistry is another of the branches contemplated by the law 
and indispensable to the scientific farmer.  But the erection and 
furnishing of a chemical laboratory is necessarily expensive …

(and) would be simply the duplication of apparatus already 
furnished in the University.”"

"
A. Winchell"

University of Michigan"
"

Sec. 11. of the 1850 Constitution:  The legislature shall … provide for the 
establishment of an agricultural school … and may make the same"

a branch of the University …."



East Lansing vs. Ypsilanti vs. Ann Arbor"

“If you ask for my private sentiments in regard to a separate 
Agricultural School, I will state them frankly, for I have nothing to 
conceal on this subject … it is better to have one great institution, 

than half a dozen abortions.”"
"

H. P. Tappan"
1853 address to the Agricultural Society"

Sec. 11. of the 1850 Constitution:  The legislature shall … provide for the 
establishment of an agricultural school … and may make the same"

a branch of the University …."



East Lansing vs. Ypsilanti vs. Ann Arbor"

Following visits to the University of Michigan and the Normal 
school, a committee of the Agricultural Society suggested:"
"
“petitioning our Legislature at its next session for an 
appropriation of moneys arising from the sales of Swamp 
Lands, sufficient for the purchase of a farm, where scientific 
and practical agricultural education will be taught on a scale 
corresponding with our increasing wants and growing State.”"
"

Report to the Agricultural Society"
January 26, 1854"

John C. Holmes, Secretary	


Michigan Agricultural Society	



Sec. 11. of the 1850 Constitution:  The legislature shall … provide for the 
establishment of an agricultural school … and may make the same"

a branch of the University …."



February 12, 1855 – The Legislature Acts"

Section 1. The People of the State of Michigan enact, That the 
President and Executive Committee of the Michigan State 
Agricultural Society, be and are hereby authorized to select, a 
location and site for a State Agricultural School, within ten miles 
of Lansing; and subject to such approval, contract for and purchase 
for the State of Michigan, such lands, not less than five hundred 
acres, nor more than one thousand acres, in one body, for the 
purpose of an experimental farm and site for such Agricultural 
School."

 "
Sec. 5. The course of instruction in said college shall include an English and 
scientific course, natural philosophy, chemistry, botany, animal and vegetable 
anatomy and physiology, geology, mineralogy, meteorology, entomology, 
veterinary art, mensuration, leveling and political economy, with book-keeping 
and  the mechanic arts which are directly connected with agriculture … 
Tuition in said institution shall be forever free to pupils from this State, 
and any number of pupils may be admitted who shall apply from any part of 
this State. "
 "
This act shall take effect immediately."
"
Approved by Governor Kinsley S. Bingham,  February 12, 1855"



1856 – The First Two Faculty Members are Hired"

John C. Holmes"
Superintendent of Horticulture"

Lewis R. Fiske"
Professor of Chemistry"



May 13, 1857 – The College Formally Opens  
(and the Morrill Act is first proposed)"

Entrance requirements:"
"
Minimum age: 14"
Required primary school education: Higher arithmetic, geography, English grammar"
Preferred primary school education: Algebra, natural philosophy, rhetoric"
"
Tuition and Fees:"
"
In-state tuition: free"
Out-of-state tuition: $20"
Matriculation fee: $5"
Room cost: $4 per year"
Board cost: ~$2 per week"
"
School Term:"
"
First term: April—October"
Second term: December–February "
"
Manual Labor:"
"
Every student will be required to devote a 2.5–4 hours of each day to manual labor, for which 
he will be entitled to receive an equitable remuneration."

College Hall – 1857"



May 13, 1857 – The College Formally Opens  
College Courses"

First Year:"
Geometry,"
Meteorology,"
History,"
Trigonometry & Surveying,"
Elementary Chemistry,"
English literature, Book-keeping"
"
Second Year: "
Physics,"
Vegetable Physiology,"
Horticulture,"
Rhetoric,"
Civil Engineering,"
Botany,"
Mineralogy,"
Inductive logic"

Fourth Year:"
Analytical Chemistry,"
Animal Physiology,"
Political Economy,"
Agricultural Chemistry,"
Entomology,"
Veterinary Medicine,"
Economy of Domestic Animals,"
Agricultural and Geographical Botany, 
Technology,"
Household and Rural Economy"

Third Year:"
Drawing and Rural Engineering,"
Geology,"
Mental Philosophy,"
Astronomy,"
Zoology,"
Moral Philosophy"
"
"

M.A.C. Class of 1861"



May 13, 1857 – The College Formally Opens  
The Chemistry Courses"

ELEMENTARY CHEMISTRY	


	


Chemical Forces,	


Laws of combinations,	


Properties of Bodies,	


General discussion of the facts and phenomena	


    belonging to Inorganic and Organic Chemistry	


	


ANALYTICAL CHEMISTRY	


	


General Analysis,	


Analysis of Soils,	


Analysis of Minerals,	


Analysis of Manures,	


Analysis of Plants,	


Analysis of Artificial Manures	


	



AGRICULTURAL CHEMISTRY	


	


Formation and composition of soils,	


Composition of plants as determining the	


    Chemical condition of the soil,	


Composition of the air, and its relations to	


    vegetable growth,	


Connection of heat, light, electricity with the	


    growth of plants,	


Nature and sources of the food of plants,	


Chemical changes attending vegetable growth,	


Chemistry of various processes of the farm, as	


    plowing, draining, &c.,	


Exhaustion of soils,	


Methods of Chemically improving soils–by	


   1st Mineral manures, 2nd Vegetable manures,	


   3rd Animal manures, 4th By indirect methods,	


Rotation of Crops,	


Chemical composition of the various crops and	


    their uses as food,	


Feeding, housing, and care of stock,	


The Chemistry of the dairy,	


Nutritive and fattening qualities of the different	


    articles of food,	


Preparation of food for animals and man	



M.A.C."
Logo"
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The Laboratory"

!
The study of Elementary Chemistry is pursued by means of text books and lectures, with 
experiments illustrating the principles and facts of the science.!
!
In prosecuting Chemical Analysis the student spends three hours a day in the Laboratory 
applying with his own hands the tests required to determine the composition and properties of 
bodies thus securing a practical knowledge of the methods employed in these investigations.”"

From the Catalogue of the 
State Agricultural College:"
"
“The professional character 
of the College demanded 
that extensive provision 
be made for instruction in 
Chemistry and researches 
in the Chemical principles of 
Agriculture.!
!
A very full set of 
apparatus has therefore 
been procured affording all 
the aid required in 
Elementary Analytical and 
Agricultural Chemistry.!
!

M.A.C. Chemistry Lab 1875"



The Laboratory"

We learned to handle chemicals and apparatus by the very simple plan of actually handling 
them ourselves. Of course we broke apparatus and blew up things rather often but finally 
we learned to be careful and no one was killed or seriously hurt in the process”!

“Chemistry even at that 
early day was taught by 
practical work in the 
laboratory. We had one 
lecture or recitation a day and 
in addition two hours daily of 
laboratory work. In the lecture 
the professor accompanied 
his presentation of the subject 
by carefully planned 
demonstration experiments 
greatly to our edification and 
occasionally to our 
amusement In the laboratory 
we plunged at once into the 
qualitative analysis of 
unknown substances.  !

M.A.C. Chemistry Lab 1875"

Impressions offered at MSUʼs semi-centennial celebration"
by C.E. Bessey, M.A.C. student 1868–1869"



M.A.C. Chemistry Lab 1875  
"



M.A.C. Chemistry Lab 1898  
"



M.A.C. Chemistry Lab 1875  
"



Robert C. Kedzie"
Born in Delhi, NY 1823"
Emigrated with his parents to Michigan 1826"
A.B. Oberlin college 1847"
Principal Rochester Academy 1847–1848"
M.D. University of Michigan 1851"
Practicing physician, Vermontville, MI 1851–1862"

In 1862, Kedzie enlists in the 12th Michigan 
Infantry, where he is appointed assistant surgeon.  "

Also in 1862, Lewis Fiske, who had been named President of the 
College in 1859, resigns."

Kedzie is appointed Professor of Chemistry and department head, a 
position he would hold until his death in 1902."

Michigan State Memorial –"
Shiloh National Military Park"



The Morrill Land-Grant College Act"

The 1862 Morrill Act provided Michigan 240,000 acres of Federal 
land (30,000 acres for each Michiganʼs six congressmen and two 
senators)."
"
In 1870, M.A.C. received $2,779.89. in proceeds from the first sale 
of some of these lands."
"
Also in 1870, women are admitted for the first time"

Senator Justin Morrill"

The sale of Morrill Act lands also enabled the State to 
grant M.A.C. $10,000 to build a chemical laboratory.  The 
“Chemical Fort” was inhabited in 1871. "
"
Robert C. Kedzie established many of the buildingʼs 
revolutionary design elements, including a ventilating 
chimney, the first of its kind in the United States; it was 
infused by steam jets for positive airflow and connected 
to evaporating hoods to draw off any aforementioned 
fumes. " The Chemical Laboratory or “Fort”"
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to evaporating hoods to draw off any aforementioned 
fumes. " The Chemical Laboratory or “Fort”"



The Morrill Land-Grant College Act"

Senator Justin Morrill"

The Chemical Laboratory or “Fort”"

The 1862 Morrill Act provided Michigan 240,000 acres of Federal 
land (30,000 acres for each Michiganʼs six congressmen and two 
senators)."
"
In 1870, M.A.C. received $2,779.89. in proceeds from the first sale 
of some of these lands."
"
Also in 1870, women are admitted for the first time"

The sale of Morrill Act lands also enabled the State to 
grant M.A.C. $10,000 to build a chemical laboratory.  The 
“Chemical Fort” was inhabited in 1871. "
"
Robert C. Kedzie established many of the buildingʼs 
revolutionary design elements, including a ventilating 
chimney, the first of its kind in the United States; it was 
infused by steam jets for positive airflow and connected 
to evaporating hoods to draw off any aforementioned 
fumes. "



Some Research Highlights of Kedzie the Scientist and Consumer Champion"

The Father of Michiganʼs Sugar Beet Industry:  Kedzie 
determined that the local climate was very close to that in 
Germanyʼs sugar beet region.  Small experimental field were 
planted with imported seeds.  The beets were sent to Kedzie, 
who found they contained 12–16% sugar and the crop would"
be profitable to the farmer.  "

Shadows from the Walls of Death:  He determined that 
wallpaper made with a colorant called “Paris green” 
contained enough arsenic that over time occupants of a 
home papered in Paris green could absorb a fatal dose."
"
Analysis of Commercial Fertilizers:  Kedzieʼs group ran 
many analyses of commercial fertilizers, and was 
instrumental in having a law passed compelling 
manufacturers to affix to all fertilizers sold in Michigan a 
label stating the chemical composition of the contents."
  "

Methods of Inspecting Kerosene Oil:  He also investigated kerosene oils for 
explosives and invented a simple tester for finding their flash point.  This work 
led to legislation safeguarding consumers against inferior (and dangerous) 
illuminating oils. "



Some Research Highlights of Kedzie the Scientist and Consumer Champion"

“A material is being shipped into this state in car lots and 
offered for sale at $12 to $29 a ton under the name of ʻthe 
Western Reserve Fertilizerʼ from Mineral Ridge O.!
!
The materials that are of special value in commercial 
fertilizers are nitrogen, phosphoric acid, and potash.  A 
sample of Western Reserve fertilizer has been analyzed in 
this laboratory and gave one-tenth of 1 percent phosphoric 
acid and twenty-three one hundredths of 1 percent 
potash soluble in water and no nitrogen.  The commercial 
value of such a fertilizer today would be about twenty-five 
cents a ton.!
!
The material appears to be powdered furnace cinders 
with a little common salt – practically of no use to the 
farmer.”!
"

R. C. Kedzie"
Agricultural College"

September 16, 1889"



Some Research Highlights of Kedzie the Scientist and Consumer Champion"

ON WITH THE DANCE 
—"

Dr. Kedzie and the Western Reserve Fertilizer Co. 
Will Have a Legal Tift."

—"
THE COLLEGE CHEMIST TO BE SUED"

—"
For Damages Placed at $50,000 on Account of His 

Statements Concerning the Companies Fertilizer"
"

Lansing State Journal"
October 2, 1889"



Some Teaching Highlights of Kedzie the Educator"

Courtesy MSU archives"

Courtesy MSU archives"



Some Teaching Highlights of Kedzie the Educator"

Photo courtesy MSU archives"

Chemistry Professor Robert C. Kedzie Delivers a Lecture on Gasoline in 
M.A.C.ʼs Chemical Laboratory – 1892"



Some Teaching Highlights of Kedzie the Educator"

Courtesy MSU archives"

Courtesy MSU archives"



Some Teaching Highlights of Kedzie the Educator & Consumer Champion "

Kedzie gave his class in analytical 
chemistry samples of various commercial 
preparations for analysis as part of the 
work of the course.  The sophomore class 
in 1882 analyzed, among other samples, 
Coaline.  The students determined that “the 
only cure for sea Sickness” consisted of 2 
cents worth of sodium carbonate with a few 
drops of nitrobenzene for odor."
"

Shadduck, E. A. “The Life of Robert Clark Kedzie” Michigan State University Thesis 1926."



One Last Kedzie Anecdote"

Kedzieʼs membership in scientific/medical 
societies and boards include:"
"
Michigan State Board of Health (President)"
Sanitary Council of the Mississippi Valley"
American Public Health Association (President)"
American Medical Association (Vice-President)"
Michigan State Medical Society (President)"
Society for the Promotion of Agricultural Science"
Association of Agricultural Colleges (President)"
Michigan House of Representatives"
AAAS (Chair of the chemistry section)"
"
American Chemical Society"
"
"
"
"
"
"
"
"
"

THE AMERICAN CHEMICAL SOCIETY. 
XIV.-PRWEEDINCIB. 

Regular Beeting, May 1, 1879. 
The meeting was called to order at 8 P. M., Vice-president 

b e d s  in the chair. The minutes of the last meeting were read 
and adopted. 

The Board of Directors reported, that at a meeting held April 
15, 1879, at 99 Maiden lane-Prment, Messrs. Squibb, Casamajor, 
Nichols, Endemann, Goldmark, Waller and Goldschmidt, the fol- 
lowing bills were audited and ordered to be paid : P. J. Cammajor, 
$18.00; S. A. Goldsohmidt, $28.85; J. F. Fay, $15.55; G. A. 
Stechert, $57.50 ; 0. A. Kundahl, $13.15. 

The Committee on Papers and Publications reported that Dr. 
Endeinann had bee0 elected working Editor, and submitted for 
approval, THE JOURNAL, Nos. 1-3. It was understood as the sense 
of the meeting, that all journals and books received as exclianges, 
should belong to the library of the Society. 

It w m  Resolved, That all moneys received for advertisements 
in THE JOURNAL be used solely as a publication fund. 

Bmohed abo, That the price list of advertisements, selection of 
abstracts, and form of abstract, be left to the Publication Com- 
mittee. 

At  a meeting held May l-Prment, Messrs. Leeds, Caaamajor, 
Endemann, Goldmark, Nichols, Waller and Goldschmidt, 

It w m  Resolved, That the Committee on Papers and Publica- 
tions be directed to order 700 copies of Vol. I, No. 4, from the 
Editors of the AMERICAN CHEMIST, and that if these copies are not 
delivered upon a day during the month of May, to be sct by this 
Committee, that tlie Committee be empowered to have this Number 
printed elsewhere. 

Rmolved, That the Chair appoint an Auditing Committee, who 
shall approve of all bills prior to their payment by the Treasurer. 

Rmohed, That the Secretary be directed to notify the Audit- 
ing Committee of all resolutions authorizing the exyenditnres uf 
money. 

The C'liair appointed 1 h .  Sqiiihb and Goldniark as hiicli Audit- 
ing C'oiiirriittee. 

R P Y O ~ I Y ~ ,  Tltnt the 1,il)rari;tri he autliorized to pnrcliwie tliret. 
book-cam for the rooiiis, a t  a cost ii(Jt to exceed $?O.OO. 

The Treasurer w a a  directed t o  pay Leliiriaier (4r I h . ,  for print- 
ing, $171.h9, and reported $l,O74.2q in  the treasur?. 

Nems.  A. 11. (+:illatin, 31. C'. Iiilwng arid J. 11. Tncker were 
elected riiciiiherb ; i i itd Dim. C'. E. IIackly, ari associate. Messrs. ,J. 
Stillwell, Sc~liatick, 31. ('. U ' i l ~ o i i  aiitl *Jab. H. Stebl)iiis, ,Jr., were 
propofied as nieiiiberb. 

letter was received from Prof. Morton, inviting tlie Society 
to liold its Ma) Coriversazione at the Stevens' Institnte, which, on 
riiotion. was accepted 

Mr. ('asaiiiajor read t l i c ,  ac+companjirig report on tile I3erzelins 
Medal, presented 1)y Ih. 1Iaiil)urp fiinitli. 

']'lie resigriatiorih of Mew-\. I I .  Vuoriiees arid M. W. Ilcs were 
read and accepted. 

Tlie C'oiiiirdttee on Ikliiicjiieiits reported tl iat  tlie following 
gentletrieii l i d  not paid tlieir iiiitiation fees or dues. arid recoin- 
mended tltat tiley he dropped f i * o i t i  tlic rolls of tlie Society. and he 
treqnestced to retnni all copie- of tlie I'm ESEI)ISGS wliicli they may 
liare reveivetl : 

ALLYN,  J .  G. 
HEDFORI),  P. W. 
BROWN, J O H N  J .  
HAYLIS. J A M E S  C:. 
H O  R DES,  SPENCER.  
C A M P HELL, D 0 c' G LASS 
CI ICH,  DI:. c'. 0.  
C !I A RLTON , T .  J , 
C H A P E L L E ,  E. de  la. 
( 'ARSOS,  J .  P. 
I)O,L'GL:\SS, SAM'L T .  
DEELEI ' ,  ROBERT. 
E.-\ST\VOOD, J O H N  T. 
F(  ) K HES, F R .4 N C I S. 
GRABOWSKY,  J ULIAN. 
11 X RT. 17 1) \V A R D,  

KEDZIE.  ROB'T (;, 

KEIIZIE ,  Whl.  K .  
KIMHALL, 1. P. 
LATTIMORE, S. A .  
LOUGHLIN.  J .  ENEL'. 
LOWE, C. H. F. 
MANSFIELD,  1. b l .  
MARVIN, J .  !3. 
Mc $1 C R T  R I E, W M . 
SIITCI1ELL. f lOWARI)  \V. 
XIEKTZ, H E S R Y  SEY. 
M t C R E E ,  \ V J 1 .  
3IL'N'ZIGER. 1'. 
ML'ZARI), LEAR. 
3IOTT. \ 'AI .ENTINE 
NEA1.E. A R T l i I ' R  T .  

ADDITION6 TO TlrE LIBK.4RY. 129 

HAMILTON, HUGH. 
HTLGARD, EUGENE W. 
HINRICHS, GUSTAVUS. 
HINSDALE. R. G. 
HAGUE, J.  D .  
JAMESON, HENRY.  
JONES, T.  W. 
KAMMERER,  FRED. 
KING, CHAS. 

NEWTON, ISAAC. 
ROEPER, C. M .  
SPANGES BERG, F. 
STILLMAN, 0. B. 
STANTON, WILLARD S. 
THALBERG, J O H N .  
WALLACE. SHIPPEN.  
WUTH, OTTO. 

Twenty-three members in arrears for the year &1878, shall be 6118- 

pended from meinbersliip iintil they shall have paid such arrears. 
The paper of the evening, “ Analysis of Bindheimite,” by  Chas. 

E. Wait, was read hy Dr. Endernann. 
Prof. Leeds made a few remarks upon the history of the dis- 

cussion relating to Hunt’s and Schoenbeia’s hypothesis, rn to the 
generation of ammonium nitrite by evaporation of water in contact 
with atmospheric nitrogen, and upon the byprodhcts obtained in 
the ozonisatiori of air by phosphorous. 

After which the Society adjourned. 
S. A. GOLDSCHMIDT, 

Itecordiny Sewetury . 

ADDITIONS TO THE LIRRARY OF THE AMERICAN CHEMICAL SOCIETY. 
B o r n  Mcirch 1 to H a y  1, 1879. 

PRESENTED BY AUTHOR. 

Presented by Leonard I?. Beckwith : 
“ Hydraulic Lime of Teil.” 
“ B6ton-Coignet.” 

Presented by Dr. E. R. Squibb: 
“ Proposed Legislation on the Adulteration of Food and Medi- 

cines.” 

Presented by n r .  Magrius cy. Ihlseng : 
‘‘ On the Modulue of Elasticity in some American Woods. De- 

‘‘ On a Mode of Measuring the Velocity of Sound in Woods.” 
termined by Vibration.” Sheet. 2 Copies. 

Pamphlet. 2 Copies. 



The Impact M.A.C. Chemistry Alumni on Other Chemistry Departments"

Frank S. Kedzie"
Michigan Agricultural College Chemistry Department Chair 1902–1915"
College President 1915–1921 "

William K. Kedzie"
Established the Department of Chemistry and Physics, Kansas State 
Agricultural College (1873)"

Frank J. Annis"
Established the Department of Chemistry of the Agricultural College of 
Colorado (1879)"

William W. Daniells"
First Professor of Chemistry, University of Wisconsin (1868)"

Edwin C. DeBarr"
Established the Department of Chemistry, Norman Territorial University, 
(1892)"



A Very Short History of MSU Chemistry after Robert C. Kedzie"

Frank S. Kedzie"
Michigan Agricultural College Chemistry Department Chair 1902–1915"



A Very Short History of MSU Chemistry after Robert C. Kedzie"

First JACS paper:  Reed, H. S. J. Am. Chem. Soc. 1907, 29, 1626."

I 626 H A K R Y  S. KEED 

water, but insoluble in hot alcohol, while any gelatin is decomposed into 
bodies not precipitable by alcohol. The  liquid is cooled and allowed to stand 
a few minutes to facilitate the separation of any insoluble caseinous mat- 
ter; filtered, filtrate heated to boiling, one and one-half volumes of warm ai- 
coho1 added and mixed. In the presence of 0.2 per cent. of gum tragacantll 
or agar-agar, a characteristic flocculent precipitate will immediufel_ll sepn- 
rate. Any turbidity, or slight precipitation 011 standing a few moments, 
should be ignored. The  precipitated pectate may be dissolved in cold water 
and the solution saturated with animonium sulphate for the  purpose of 
demonstrating the absence of any appreciable quantity of proteids. 

A second procedure, involving more or less complete preliminary re- 
moval of proteids and bases, with conversion of the gum into pectic acids, 
consists in boiling I O  cc. of the separated serum to j cc. after addition 
of one half cc. of concentrated hydrochloric acid. Two volumes of alco- 
hol are then added to the hot liquid and the resulting precipitate washed 
two or three times with alcohol. The  residue is boiled with 5 cc. of 
water and one drop of strong acetic acid and filtered hot. T h e  resulting 
filtrate is rendered just  neutral or very faintly alkaline, boiled and fil- 
tered. Finally I cc. of sodium hydroxide (1-10) is added to the filtrate, 
the latter boiled for a few seconds, followed by the addition of one and 
one-half volumes of alcohol, noting any precipitation of alkaline pectate. 

N E W  H.4MPSSXIRE L A B O R  \ T O R Y  O F  TIYGIENI' .  

THE DETECTION AND DETERMINATION OF BENZOIC ACID IN 
KETCHUPS, FRUITS AND CIDERS. 

BY H A R R Y  s. R E E D .  
Received Sept. 6 ,  190;. 

T h e  following methods were worked out by the writer on occasion of 
being called upon to determine the presence of, and quantity of benzoic 
acid, in certain fruits, ketchups, ciders, etc. They are presented in the 
hope that some one may find them useful. 

Defecfion of Bcizzoic Acid.-For this purpose a modification of Mohler's 
test is used. One hundred g .  of the substance under examination 
is acidified with dilute sulphuric acid and thoroughly and repeatedly ex- 
tracted with chloroform. The  chloroform extract is separated from the 
water solution each time as far as possible by means of a separatory 
funnel. The  suc- 
cess of both qualitative and quantitativc determinations depends largely 
011 the care with which the extraction is made. 

T h e  chloroforn~ extract is then placed in  the reservoir ( A )  of the fol- 
lowing apparatus : 

(Capacity of A . ,  jo  cc.)  
(Capacityof B. ,  half filled, 1 2  cc.) 

T h e  last traces are then spun out with a centrifuge. 
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Courtesy MSU archives"

First JACS paper:  Reed, H. S. J. Am. Chem. Soc. 1907, 29, 1626."



A Very Short History of MSU Chemistry after Robert C. Kedzie"

Undergraduate chemistry major established 1921, first graduates in 1924"
"
Ph.D. program in chemistry started 1922"
"
First Ph.D. thesis: “Silica gel” Benjamin Levi Smits (1926) "
"
Also in 1926 the Kedzie Chemical Laboratory opens"
"
Second Ph.D. thesis & first by a female graduate student:  “The potential of the 
mercury, mercurous bromide electrode and the activity of hydrobromic acid in 
water” Julia Loomis Matthews (1930)"
"
First Ph.D. thesis by an international student:  “Contributions to aluminum 
chloride in organic chemistry” Tso-yung Hsieh (1935)"



A Very Short History of MSU Chemistry after Robert C. Kedzie"

NITROSULFONIC ACIDS OF 9-XYLENE. 2 1 1 9  

[CONTRIBUTION FROM THE CHEMICAL LABORATORY OF THE MICHIGAN AGRICULTURAL 
COLLEGE. I 

THE TOLYL ESTERS AND TOLUIDIDES OF THE NITROSUL- 
FONIC ACIDS OF p-XYLENE. 

BY RALPH C. HUSTON. 
Received July 9, 1915. 

In  an earlier paper, by Karslake and Huston,' three nitrosulfonic acids 
of p-xylene were described. These were prepared by the nitration of 
9-xylenesulfonic acid, or the sulfonation by means of chlorosulfonic acid 
of nitro-p-xylene. Separation of the products was effected by fractional 
crystallization of the sulfonchlorides from ether and petroleum ether. 
The configuration was determined by reducing the free acids to the corre- 
sponding aminosulfonic acids. 

In  addition to those described in the 'previous paper, the following 
derivatives of the three nitrosulfonic acids of p-xylene have been pre- 
pared: A 
description of these follows. 

Preparation of the Tolyl Esters.-The crude sulfonchlorides were re- 
peatedly recrystallized until they melted sharply a t  their respective 
melting points. 

0.75 g. of purified cresol (0-, m-, or p-) was mixed in a glass-stoppered 
bottle with I g. of pyridine, I . 7 5  g. of the purified sulfonchloride was then 
added. Heat was evolved. The mixture was placed in a constant tem- 
perature oven a t  goo for fifteen minutes. After standing over night 
a t  room temperature, it was washed repeatedly with cold water. The 
ester was then dissolved in hot alcohol and set aside to crystallize. 

Preparation of To1uidides.-The following method was used in the 
preparation of all of the toluidides: 

I . 5  g. of the purified sulfonchloride was dissolved in 2 0  cc. of carbon 
tetrachloride and treated with an excess (2  cc.) of freshly distilled tolui- 
dine (0- or p-). The solvent was evaporated off on the water bath. The 
residue was washed repeatedly with 10% hydrochloric acid and dissolved 
in 5% sodium hydroxide3 solution. After filtering, the toluidide was 
precipitated with dilute hydrochloric acid, washed and recrystallized, 
first from 95% alcohol and then from 50% alcohol, until pure. 

The 0-, m- and p-tolyl esters and the 0- and p-toluidides. 

The tolyl esters were then prepared as follows:2 

Derivatives of 6-Nitro-1,4-dimethylbenzene-2-sulfonic Acid. 
o-Tolyl Ester, CsHz(CH3)2NOzS03CsH4CH3.-The sulfonchloride dis- 

solved readily in the pyridine-cresol solution, and crystals began to form 
a t  once. After washing and recrystallizing four times from alcohol, 
the ester melted sharply a t  66-67' (corr.). It forms nodules of opaque, 

THIS JOURNAL, 36, I 2 4 4  ( 1 9 1 4 ) .  
Ber., 35, 1443 (1902). 
Alllthe toluidides studied are partially decomposed by IO% wdium hydroxide, 

Ralph C. Huston, Ph.D."J. Am. Chem. Soc. 1915, 37, 2119."
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Ralph C. Huston, Ph.D."

J. Org. Chem. 1959, 24, 1178."
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the above isocyanates. Difficulty was encountered 
in obtaining satisfactory analyses on compounds 
containing the isobutyl and the t-butyl radicals. 
Repeated purifications did not improve the 
analyses. 

EXPERIMENTAL 

A general procedure is given for the preparation of each 
type of compound. Physical and analytical data are listed 
in Tables I, 11, and 111. 

8-Methylpiperazine was purchased from the Wyandotte 
Chemical Corporation. 

Chlorohydrins. Tetramethylene chlorohydrin was pre- 
pared by the method of Starr and H i ~ o n . ~  Trimethylene 
chlorohydrin and ethylene chlorohydrin were purchased 
from the Eastman Kodak Company. 

Alkyl and aralkyl halides. With the exception of benzo- 
hydryl chloride, alkyl and aralkyl bromides were used. 
They were purchased from the Eastman Kodak Company. 

ZMethylpiper- 
azine (2.8 moles) was dissolved in 500 ml. of ethanol. The 
chlorohydrin (1.0 mole) was added and the mixture was 
shaken \Tell. The mixture was then refluxed for 2 hr. Potas- 

(3) D. Starr and R. Hixon, J .  Am. Chem. Soc., 56, 1595 

4-( w-H ydroxyal k y1)-9-methylpiperazines. 

(1934). 

sium hydroxide (1.1 moles) was added and after heating for 
0.5 hr., approximately half of the ethanol was removed by 
distillation. The reaction mixture was cooled and filtered. 
The remainder of the ethanol and the unreacted Zmethyl- 
piperazine were then removed by distillation. The 4-(w 
hydroxyalkyl)-2-methylpiperazines were then distilled using 
reduced pressure. 

I-Substituted-l+-( 2-hydroxyalk y1)-bmethylpiperazines. 4-( w- 
Hydroxyalkyl)-2-methylpiperazine (0.60 mole) m-as dissolved 
in 175 ml. of absolute ethanol. To this solution was added 
the aralkyl or the alkyl halide (0.60 mole). The reaction mix- 
ture was refluxed 6 to 10 hr. Sodium bicarbonate (0.75 
mole) was added, the ethanol was removed by distillation, 
and 300 ml. of tvater waa added. The reaction mixture 
was extracted with ether. The ether extracts were dried 
over anhydrous sodium sulfate and then filtered. After the 
removal of the ether, the products vere distilled using 
reduced pressure. 

Urethanes of I-substituted-l+-(w-hydrox~nl?i~1)-2-methyl- 
piperazines. The isocyanate (0.05 mole), dissolved in 20 
ml. of hexane, was added to a solution of the l-substituted- 
4(w-hydroxyalkyl)-2-methylpiperazine (0.05 mole) in 20 
ml. of hexane. The two were mixed well and allowed to stand 
a t  room temperature. The solid urethanes were filtered and 
recrystallized from hexane or heptane. The oils \?-ere washed 
with hexane. 

GAIHESVILLE, FLA. 

[CONTRIBUTION FROM THE DEPARTMENT O F  CHEMISTRY, MICHlQAN STATE UNlVERSITY] 

The Reaction of Some Organomagnesium Iodides with 1,2-Epoxypropane 

FRANCIS E. EVANS1y2 AND RALPH C. HUSTOY 

Received January 6; 1959 

Several Grignard reagents prepared by the reaction of an organic iodide with magnesium in the presmce of anhydrcus 
ether were treated with one and two molar equivalents of 1,2-epoxypropane to give an alcohol and an iodohydrin. In all 
cases, the yield of the iodohydrin was greater than that of the expected alcohol. Only when two molar equivalents of epoxide 
were present was the yield of alcohol significant. The reaction of the dioxane soluble portion of the Grignard reagent (R2Mg) 
with two molar equivalents of epoxide to yield an alcohol was also investigated. 

It has been shown4+ that the reaction of a 
Grignard reagent with an epoxide occurs in such a 
manner that either the organo-magnesium bond or 
the magnesium-halide bond may be attacked by 
the epoxide (1,2). The resulting products are mix- 
tures of an alcohol and a halohydrin. 

I /  
RMgX + --C-C- + 

\O/ 
hydrolysis 

-O--MgX -+ R- 
I 1  I I  

I 1  
RMgX + -C-C- + 

\O/ 
hydrolysis I I  

I I  I I  
- HO-C-C- X ( 2 )  

(1) Abstracted from a thesis submitted by Francis E. 
Evans in partial fulfillment of the requirements for the de- 
gree of Doctor of PhiloRophy, Michigan State University, 
March 1955. 

When Grignard reagents obtained from organic 
chlorides,6 bromides,6 and iodides4 were treated 
with epoxyethane (ethylene oxide) in equimolar 
quantities the products were predominately the 
expected alcohols, indicating mainly reaction a t  the 
organo-magnesium bond. Halohydrin, presumably 
formed by reaction a t  the magnesium-halide bond, 
was produced in all cases, but in surprisingly in- 
creased yields when Grignard reagents prepared 
from iodides were used. The yield of both the ex- 
pected alcohol and the halohydrin were increased 
when the reaction was carried out between two 
moles of epoxyethane and one mole of the Grignard 
reagent. 

(2) Present address: Research and Development Depart- 
ment, National Aniline Division, Allied Chemical Corp., 
Buffalo, N. Y. 

(3 Deceased, April, 1954. 
(4) R. C. Huston and A. A. Agett, J .  Org. Chem., 6 ,  123 

(5) R. C. Huston and C. C. Langham, J .  Org. Chem., 12, 

(6) R. C. Huston and H. M. D'Arcy, J .  Org. Chem., 18, 

(1941). 

90 (1947). 

16 (1953). 
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Max T. Rogers (1917–1985), a native of Alberta, Canada, was 
professor of physical chemistry at MSU from 1946 to 1984. 
Always keen on new instrumental techniques and the types of 
information that they could give concerning molecular 
structure, Max designed and built the first NMR machine (40 
MHz) at MSU, in the Kedzie Chemical Laboratory in 1956. "

Harold Hart"

Max T. Rogers"

Harold Hart was born in New York City (1922).  He too joined 
the MSU Chemistry Department in 1946, retiring in 1987.  An 
organic chemist, Harold was first to synthesize cyclopropyl-
lithium, provided the first example of a [1,4]-sigmatropic 
rearrangement, whose stereochemistry was consistent with 
orbital symmetry conservation, and made many contributions 
to the field of benzyne chemistry.  The author of ~200 papers, 
Harold served on may editorial boards and was the Editor-in-
chief of Chemical Reviews from 1967 to 1977."

Karabatsos, G. J. Chem. Rev. 1977, 77, 3A–4A. "



MSU Department of Chemistry Today"
"
Research areas include:"
     "
Analytical, Biological Chemistry, Chemical Physics, 
Inorganic, Nuclear Chemistry, Organic, Physical"

""
~ 40 Chemistry faculty"
"
~ 240 Graduate students"
"
~ 25 Post-doctoral associates"
"
Complex Materials, Computational Chemistry, Catalysis, 
Energy, Green Chemistry, Health, Nuclear Chemistry, 
etc."
"
 "
"
"



… But Before We Finish"



1855 or 1857?"



1855 or 1857?"

Semi-centennial celebration of Michigan State Agricultural College!
!

1857–1907!



1855"
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