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START OF INTERVIEW

Alderton, Jenna (JA): This is Jenna Alderton, it’s December 7, 1993. I'm interviewing Tsu-Ming Han, this is
an autobiographic interview and this is taking place at Mr. Han’s House. When and where were you born
and can you tell me something about your family?

Han, Tsu-Ming (TMH): | was born in a very remote mountainous area in the western part of the Henan
Province, not far away from the Yellow River. You probably already learned that most Chinese had a
large family before the communist takeover. Each family may consist of more than twenty members,
including my uncles, aunts, grandfather and his brothers. My own family had eighteen members at one
time. None of them were educated until my father, who had a high school education and later became a
Grade School principal and then district mayor. He established a high school named Yolin High School in
the district. My mother was a house wife who was in charge of our family and raised eight children;
three were dead at an early age. Currently, | have two brothers and two sisters, | am the oldest. They are
all in China except the brother next to me and his family is in Taiwan. My mother is now living with my
younger sister in Lanzhou, Gansu, China, who is a 99 year old. | graduated from a Northwest University
in China and came to the United States for advanced education sponsored by the Nationalist
Government in 1948. It was a slow journey by boat, 22 days from Shanghai through Hong Kong and
Manila to San Francisco; it was certainly a slow boat to United States. | currently married. My wife’s
name is Joy. We have three children. Their names are Dennis, Tim and Lisa. They all graduated from
Ishpeming High school, had their college education at the University of Michigan and married. Any else
you like to know?

JA: Yeah, do you visit your relatives in China?
TMH: Yes.
JA: On a regular basis?

TMH: Ah, no. Just occasional, couple years ago, ah, last year | was there. | have been there about 3, 4
times already.

JA: Do you have nieces or nephews or anything?

TMH: Yes, since | have sisters, brothers still in China, yes, |



JA: How long have you been working in the iron industry?
TMH: Ah, almost 39 years and 7 and a half months.
JA: Why did you choose to work in the Iron Industry?

TMH: It was because | was a major in geology. My field was economic geology and | was very much
interested in studying ore deposits. Iron ore is part of my field. If you ask why | came to U.P., | was a
graduate student at the University of Minnesota in 1952. At that time, my financial support was totally
cutoff by the Chinese communist government. | could not get any financial aid as the other science
students did from the U.S. State Department. It was because that the person who in charge of the
program insisted that geology is not a science. So, | accepted a summer job from Mr. Burt Boyum, at
that time he was assistant chief geologist of the Cleveland Cliffs, through the recommendation of my
supervisor, Professor G. M. Schwartz. | was asked back as the permanent employee at the end of that
summer, so | did.

JA: What are the names of the various buildings that you’ve worked in?
TMH: | been at work in any other building except research laboratory
JA: Over the years, what kind of duties have you performed for CCI?

TMH: Before | tell you my duty at the research lab of CCl, | would like you to know two things related to
my duty. One is the iron ore itself and the other is the organization of the research laboratory. The iron
ore varies widely in texture and composition, quantity of ore minerals and other physical and chemical
properties. Consequently it behaves differently under the same processing conditions. Each of the mines
have different ore types. Consequently, we have the plant often has operating problems due to such
variations. Secondly, the research laboratory consists of mineralogical section, flotation section,
chemical department, agglomeration group, and an instrumentation division. We work together as a
team. Each of the plant at the Marquette range was through many, many years of research and tested
by us, so that we can have our Empire, Tilden, Republic, Humboldt, so forth in operation. As to my duty,
| was in charge of the mineralogical section, my duty involved the following: One, the routine work such
as the evaluation of crude ores from different land-offers, and outside explorations. The evaluation of
individual projects, such as Humbold , Republic, Empire, Tilden, and so forth; to study the efficiency of
the concentration process by examining the concentrator products; to study the effects of textural and
mineralogical transformation of pellets during the pelletizing process and the quality of the final
product. Secondly is un-routine work. The un-routine work covers the investigation of plant operating
and product quality problems. In this connection, each problem involves what? Why and how? The plant
operators recognize the problem, such as a poor ____ on ore mineral separation this they find the
problem so the what. My duty is to identify the cause of the problem, such as due to the presence of
interference mineral in the ore. The metallurgist’s responsibility is to discover a reagent to reject the
montmorillonite without the loss of iron mineral, to the tailings. So far, the cause of most of the
problems had occurred at the plants have been identifies. | found that some cannot be solved because
of the intimate association of minerals such as TiO2 or part of the ____ in some of the ore minerals. Some



are very difficult to solve economically because of the ultra fined ore mineral texture, mostly finer than
five microns. Still some are currently not solved because of the mineral physical and chemical
properties, which needed to be changed or destroyed.

JA: Did this job require any special training or higher education, if so could you please describe it?

TMH: Yes. The job which | held needed... required special training or higher education. I, myself had four
years in college and four years in postgraduate studies at the University of Cincinnati and University of
Minnesota. | still feel that | have a lot to learn in the field of mineralogy and metallurgy.

JA: Please describe any special machinery or equipment that you used on the job.

TMH: Yes, the equipment used on my job was as follows. First, for mineral identification we have to use
x-ray diffraction, electron microscope, differential thermal analysis, and light microscopes. For
determine the physical and thermal properties of minerals and pellets, we need high temperature
furnaces, differential thermal analysis, generally referred as DTA, thermal gravimetrical analysis,
generally referred as TGA. Third, for minerals and their textural relationships you need a light
microscope. In order to identify the ore minerals we use reflect light and identifythe _ minerals we
use a transmitted light. In addition to the microscope, the size analysis is also required. We do not have
the electron microscope. However, we have sent samples to Michigan Technological University,
University of Michigan and Stanford University for the elctro-microscopic work.

JA: What was or is the most challenging or difficult part of your job?

TMH: Every un-routine job or project which | received was challenging. It is my experience that any
problem that cannot be solved were all landed on my shoulders. Hence, the most difficult part of my job
was to create ideas toward the investigation of the problem. My most challenging duty was to find the
cause of the poor separation between the ore minerals and the waste occurring at Tilden during the
1970’s. It was a very serious problem which had caused panic through the CCl management. By my
investigation, | found that the cause of the poor metallurgical separation was due to the presence of
small amounts of montmorillonite clay in one part of the ore body. This clay is not visible to the naked
eye. However, it can be detected by a method which | invented, so called “Shake Test” and chemical
analysis for MgO which | suggested. This part of the ore body currently remains unmined. Research work
is definitely needed for processing this ore.

JA: Over the years, what did you enjoy most about your job?

TMH: My job title was senior research scientist. | enjoyed my independent research on different
mineralogical problems and products. Curiosity was and still is the driving force for me to conduct my
research.

JA: What are the biggest responsibilities on your job?

TMH: My biggest responsibility was how to improve the physical and chemical quality of the final pellet
product and how to find the cause of metallurgical problems occasionally occurred at the plant through



visual and microscopic examination and try to search for a solution on the bases of reasonable sound
interpretations. | think, nowadays, people trust and emphasize the numbers too much and overlook the
observation and examination. In order to know the cause of the problem, you should examine the
products just like the doctor wants to know the patients discomfort, he has to know the chemistry of the
blood.

JA: Could you describe the most unique or perhaps humorous situations you could’ve seen over the
years?

TMH: | am not a storyteller and also have a short memory except one of humorous situations which |
still remember. There was a group of high school students visiting the research lab. Our chief technician
demonstrated a mineral separation process by heavy liquid. He used a piece of quartz as waste and a
piece of Republic ore as ore. The quartz has a specific gravity of 2.65 which was supposed to be a float
product on the surface of the heavy liquid, where the Republic ore was supposed to be a sink product,
which should have lied on the bottom of the container. Unfortunately the gravity of the heavy liquid was
lighter than the quartz, so both the quartz and the ore were sink in the bottom, you can imagine what
the situation was at that time.

JA: During your career were you involved in any special projects or have you implemented any new
programs?

TMH: Yes, | was a member of three attended confidential project to Canada for evaluating an ore
deposit and to decide whether it was favorable for CCl to manage it and DoFasco to own it. The mission
was quick and covered a large area within two days including travel, and we had a many interesting
stories to tell but not here.

JA: Have you ever won any awards or have you been recognized in any way for your job performance?

TMH: Yes, the awards which | won were resulted from the length of my service, such as watch, diamond
pin, so forth. They were nothing to be proud of. However, | did gain my colleague’s respect and
management recognition in my job performance.

JA: At any time have you felt like changing jobs or careers?

TMH: No. It was because | am very much interested in my job. | like the nature of my work and the
people who | was working with.

JA: Can you describe in complete detail the day you found the oldest fossils on earth?

TMH: Well, the fossils are found at Empire mine was in 1990 and this was beginning with in 1974. | was
working with doctor from the United States Geological Survey and | tried to a professional

paper, at that time | found a piece of rock which consists of the fossil liking material. Bu, | did not believe

that was a fossil because it was the iron formation too early for any leavings things. However, in 1984
Mr. Bob Burklin was fifth intendant at empire he found a piece of rock which consists of material
and he gave it to Mr. . And which knows and |, and | was very much interested to study this kind of



geological features. So after | look at it | said, “Boy these things are found in 1974, that was a fossil.”
From there on | concentrated to look for this material in place. Therefore, every time | go into the pit in
addition to my regular work | always on this material. So, in 1990 in the fall on Saturday about 1:30 | was
tired, when | went back from the pits | found a light area on the eastern wall so | stopped the truck and |
went in there to examine it and | found where the fossil is located.

JA: Does the fossil have a particular name?

TMH: Yes, the fossil, you see this fossil has been reported from Montana, China, and India, but this fossil
was much older. The other fossil was about 700 million years to 1,000 million years younger than the
fossil we have found at the Empire. The fossil we called the Krypania that the name is kind of a legacy, so
that’s the fossils name so far.

JA: How old is the fossil?

TMH: The fossil through the identification of the ore formation, how old the ore formation at the empire
and in Minnesota and in the Lake Superior district asked me about 2.1 billion years old.

JA: What do you think the future will hold for the Tilden and Empire?

TMH: | think both Tilden and Empire have their own problems. Empire fill face the beneficiation of the
more harder and fine-grained or types. Higher costs for treating ore is expected. Tilden has wide
variations of ore types. Extensive research is definitely needed for processing some of these ore types.
They may become a waste if no research work is undertaken. In short, | believe that both the Tilden and
the Empire will continue in operation for many years to come. However, the operating costs will
increase despite o the ATQP program is now in action.

JA: What does the future look like for the iron and steel industry in general?

TMH: | am a technical person and know every little about steel making. | am not in position to forecast
the future of the iron and steel industry. However, we do know that the iron ore and steel industry is
not as good as it used to be, since the steel has partially been replaced by other materials for making
cars and building constructions.

JA: What do you feel must be done in the future for CCl to remain competitive?

TMH: Well, CCl is the manager of different mines owned by CCl and many steel companies. Therefore,
most of the product produced is directly shipped to these respective companies. However, the product
shipped must meet the chemical and physical quality requirements that these companies demand.
Hence, in order to satisfy the customer’s demand, high technology research must be constantly
conducted at the research laboratory, such as the evaluation of the physical quality of pellets by tumble
and compression, and the chemical and physical quality under the reducing conditions by testing at
different reducing environments, such as low temperature breakdown, reducibility, high temperature
melting, and so forth. In short, the technology for steelmaking advances; the quality of the raw material



applied by CCl has to be improved through research accordingly. Pellets could be replaced by metallic
iron produced by a direct reduction process in the near future.

JA: What do you think has been the key to the success of CCl, where other companies have failed?

TMH: It seems to me that the success of CCl is attributed to the following: one, CCl is the only iron ore
merchant where the others are mostly owned by steel companies. Secondly, CCl is not only a partial
owner but also a manager of the operating mines. Three, CCl has had a strong management and group
of technical staff dedicated to the iron ore mining. Four, CCl owns a lot of ore reserved in the Marquette
district.

JA: Looking far into the future how do you think history will remember the Cleveland Cliffs Iron Ore
Company and its workers?

TMH: | think that people in the area will remember that CCl and its workers well in the development of
the local economy and one of the large contributors to the U.S. steel industry.

JA: What skills do the young people of today need to develop if they plan to work for CCl someday?

TMH: It seems to me that skills should be achieved through careful learning and constant practice during
job training. In school, they should learn the basics and fundamentals which you are interested in.

JA: In a related question, what advice could you give to the students of today?

TMH: As a student, | would suggest that you should understand the principle of your learning, the
fundamentals and you should try your best ability to achieve an advanced degree in education so that
you may work with your head instead of your hands. You should not center on your own interest but
you have to think about your future job and income and so forth and try to, regardless what company
you work with, try to get along with people; that’s the most important of all. As a professional, if you are
a professional now, in order to accomplish your project you should follow three steps. One, your
observation; two, interpretation; and three, you search for solutions. For instance, if you wanted to
work in the iron ore industry you should eventually ___ of the industry you are interested in. Just like if
you want to build a car, you should know how wide the highway outside is. In order to get ahead of your
profession | have such suggestions: you should try to create opportunities rather than wait or looking for
opportunity, that’s all.

JA: Can you describe what you enjoy doing in your spare time?

TMH: Well, | spend my spare time in the following order: One, my own research projects such as
investigating the origin of iron ore deposits throughout the world, the mode occurrence of the 2.1 billion
years old fossils at Empire and other technical papers, writing for publication and so forth. Second,
company’s related projects, such as reporting and data interpretation. | am retired at the present but |
still continue to do some work for the company and do some research for myself. Third, | watch TV news
and sports, such as the sport like Green Bay Packers, Detroit Tigers, Detroit Pistons, and the University



of Michigan basketball and football. Fourth, | visit my children and friends as well as relatives. Fifth, | like
to do fishing, but rarely have time do so.

JA: If you had to do it all over again, would you make the same career choice?

TMH: Well, | think no. When | took my college entrance examination, my first choice was medical school

and my second choice was chemistry, but | was only qualified for geology. the examination; at

that time | didn’t even know what geology was. My field was, my basic training in economic geology, |
still prefer field with rocks and minerals rather than patients because a rock and minerals don’t have any
feelings, where patient hurts when you put a needle on him.

JA: Looking back over the years, what impressions stand out most in your mind concerning your
association with CCI?

TMH: My association with CCl is a good one and an unusual one. | worked at the research lab for almost
forty years, there were seven administration changes; in other words, seven chief metallurgists. | feel
that the management and colleagues treated me as a friend and a guest though | am a regular employee
and a co-worker there.

JA: Can you describe the journey from China to the Americas? What was it like for you?

TMH: | had just briefly told you in advance. It was a right, just shortly before the communist take over
and my father took care of all the passport, the other things, when | was working. At that time | just
graduated from a university and he took me to Shanghai and he watched me when | take the boat, the
boat name was General Gordon. First day we took a long the China coast to Hong Kong. We stay there
about one day. Then we journey to Manila and stay there for another day and from Manila direct sailing
to San Francisco. Totally take about 22 days in the ocean and that was in the winter time in December.
The waves just high like a mountains, boat just a rocking the suitcases from one side of the boat to eht
other side. Anyway, after we get to San Francisco, | had a language trouble. And | didn’t know how to
order food or anything else so while my ____. So we use our finger talking for ourselves. Just go to way
to cafeteria point, finger point. | want this, | want that. So mainly from San Francisco, went through Los

Angeles to Missouri, Missouri, that’s where my friend, his school was, University of Missouri. Then

| continued to travel by myself to the University of Cincinnati, Ohio. | didn’t know anyone and | had a
language trouble. Fortunately, | find a Chinese on campus | asked him. He was very nice. He took me to
his room, say what nobody stay with us, you know. Next stop is, | have to go to the geology department
to report to the head of geology that I’'m here. So then | have to take this friend of mine as an
interpreter, it was a surprise, but anyway | got there, finally we take some examinations cause the head
of department thought | have some language troubles, but in a technical side, geology side | know pretty
well so, lwas qualified for __ graduate school. That’s it.

JA: What was it like for you and your family when you lived in China?

TMH: Well, you see here, | was in United States regularly for two years when | go back to China. Then
the communism took over. So, | almost become a prisoner of the United States. The U.S. government



didn’t let us get out either to Mexico, or to Canada. So, we had to stay within the United States and
meantime in China, we had lost complete connection, my family and myself. So, almost thirty some
years, no not thirty years, oh, from 1980, from 1950, 1948, to 1980 we just totally lost connection. So
after Korea War, | think United States and Korea, the dealing with prisoners. So now Korea returned to
China the American Airlines of America return the Chinese Students. But the United States said that,
write us a letter, told us that your own choice if you want to stay you can stay and if you want to go back
to China, you can go back to China. That time, | just get married and have a first child so | decide to stay.
See, in 1980 | went back for meeting. At the first meeting that China hold, held in Beijing, uhnoin
and we, they treated us as guests all the international people, all get together in Japan Airport, Nureta
Airport, so the Chinese Government send their airplane to pick us up without through the customs. So
we have meeting nice _____ in Beijing and meetingin ___ which is a resort area that Nixon first time
visited to China. He was there meeting with the Chinese government officials. So then for some reason, |
think a friend of mine got connection with my family, so after we reach the guest house someone come
to visit, said who could that be? | came out, | see a white guy and one lady. They introduce themselves,
said, “Oh, I'm your sister, here is your sister.” Well, when | left them they just a baby, now they are
married, they have their families. So, how can | recognize them? Anyway, you have a good visit then |
know, from there | know here my mother is, who are living, who are dead and so forth.

JA: Is it hard for you to live all that time without your family?

TMH: What you can do about it? So then they alright after the meeting, | know where my mother is and
| found my father passed away. My uncles passed away. My aunts all remarried and my own brothers
and sisters are still alive. So that’s the happy part of my reunion.

JA: About how old were you when you left?
TMH: | think | was just about 22 or something, oh 23, | forgot the exact.
JA: Would you say finding of the oldest fossil, was that one of your most successful research project?

TMH: No, because as you know, | am not a paleontologist, which is an emphasis on the early life, and so
forth. I'm an mineralogist and a geologist. My important study is the origin of the iron ore of
magnetite.

[AUDIO ABRUPTLY ENDS]

END OF INTERVIEW



