
From pencil leads to brake linings, 
rechargeable lithium-ion batteries 

to solar panels, graphite is an impor-
tant, although largely invisible, part of 
modern life. A form of carbon, graphite 
is also a crucial raw material used in 
hot forging lubricants, battery coat-
ing applications and other specialty 
high-performance lubricants. Supply-
side constraints and growing end-use 
markets moved graphite prices consid-
erably higher in 2011. Additional price 
escalation is on tap this year. 

There are two sources of graphite  
used in metal treatment products: 
natural graphite, which is mined from 
mineral deposits, and synthetic graphite, 
a by-product of electrode production for 
the steel industry. Due to wide variations 
in quality, the two types of graphite do 
not substitute easily in all applications, 
but there is enough overlap in usage 
that when the price of one type goes 
up, the price of the other soon follows. 

Natural Graphite
According to the United States 
Geological Survey (USGS), there are 
currently no domestic sources of natural 
graphite in operation in the U.S. Most 
graphite is imported from China, Mexico 
and Canada. In the 90s, low graph-
ite prices along with undercutting by 
Chinese producers led to the closure of 
many graphite mines around the world. 
Graphite mining migrated to low-cost 
regions with China currently producing 
73% of global supply. 

Now, China is changing gears. No 
longer satisfied with being a cheap 
source of commodity graphite, it wants 
to become a value-added producer. The 
country has reduced exports and 

redirected supply to the domestic pro-
duction of batteries, including lithium-
ion batteries, and other products. 

With the explosion in portable elec-
tronics and the rise of electric vehicles, 
lithium-ion batteries power our wired 
world. The global market for the batter-
ies has risen fivefold in the past decade 
and, according to Lux Research, an 

emerging technologies advisory firm, 
growth is expected to continue at a 
23% compound annual growth rate 
over the next five years. With ten-to-
twenty times more graphite in a lith-
ium-ion battery than there is lithium, 
graphite is a critical raw material for the  
   future. In 2011, the British Geological  
    Survey placed graphite high on a list 
of chemical elements of economic value 
most susceptible to supply risk. 

As hybrid and electric vehicle 
mandates gain traction, demand will 
continue to grow. According to the 
USGS, large-scale fuel cell applications 
could consume as much graphite as all 
other uses combined. In addition, new 
graphite composite materials currently in 
development could have applications in 
semiconductors, LED screens, and next-
generation solar and nuclear power.  

Just as demand is taking off, sup-
ply is tightening. Most Chinese mines 
are small and seasonal; mining costs 
are increasing, ore quality is declining 
and China is seeking to modernize and 
consolidate the industry. In late 2011, 
Industrial Minerals reported that the 
majority of government-owned graphite 
mines in China’s Hunan province were 
closed on environmental and resource-
protection grounds. Power restrictions, 
flooding and the expiration of mining 
licenses also closed mines. As much as 
30% of Chinese capacity may be offline, 
according to Industrial Minerals. 

In an effort to retain its graphite  
resources, China has restricted its 
graphite supply and has imposed a 
20% export duty plus a 17% VAT and 
instituted an export licensing system. 
As a result, natural graphite prices, 
which vary significantly by grade, have 
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increased on the order of 150% since 
the beginning of 2010. 

Synthetic Graphite
Synthetic graphite is produced as a by-
product of the production of electrodes 
for the steel industry. The cost is tied 
to the price of heavy fuel oil, which is 
produced in fluid catalytic crackers in oil 
refineries. Heavy fuel oil is the feedstock 
for needle coke, the raw material used to 
make electrodes. 

Heavy fuel oil prices are up 35% 
since the beginning of 2011. According 
to Craig Shular, CEO of GrafTech 
International, a leading producer of 
graphite electrodes, the company expe-
rienced an increase of approximately 
65% in needle coke pricing in 2011. 
Shular also told analysts on the com-
pany’s Q3 2011 conference call that the 
company’s electrode production operat-
ing rates were 85% in Q3 and expected 
to rise to 90% in Q4. The company 
was on track to set an all-time sales 
record in 2011. Demand for graph-
ite electrodes remains steady and the 
World Steel Association forecasts more 
than 5% increase in steel consumption 
in 2012, which will continue to fuel 
demand for the electrodes which must 
be replaced after every 8 to 10 hours of 
operation in steel mills. 

The synthetic graphite used as a 
raw material for metal treatment prod-
ucts is produced as a by-product from 
pieces of unusable electrodes or lathe 
turnings. Most of the by-product pow-
der is used as carbon raising in steel 
production (added to molten steel to 
raise the carbon content of the finished 
metal) with some also destined to the 
battery and brake lining industries. 

As companies were tasked with 
reducing costs and waste during the 
recession, many producers of by-product 
synthetic graphite have found ways 
to recycle the by-product back into 

electrode production. This improved the 
efficiency of operations and decreased 
the supply of powder available for other 
customers. Some analysts estimate that 
as much as 30% of by-product synthetic 
graphite has been redirected. This has 
curtailed supply and forced prices higher. 
Rising needle coke prices along with a 
very lean supply chain are also driving 
recycling and process optimization. 

Outlook
Natural and synthetic graphite are 
available, but at increasingly higher 
prices, industry insiders report. As sup-
ply-side constraints and feedstock cost 
escalation continue, graphite prices will 
only move higher. This will continue to 
put upward pressure on the input costs 
for battery coatings and hot forging and 
high performance lubricants.  n

Sulfuric acid is an important raw 
material used in metal treatment, 

both on its own and as an intermedi-
ary in the production of phosphoric 
and hydrofluoric acids. The sulfuric 
acid market is tied closely to the 
energy, fertilizer and mining sectors.

Sulfuric acid is produced from sul-
fur, which is a by-product of petroleum 
refining. Refining dirtier or more sul-
fur-rich grades of crude oil, like those 
produced in the Alberta oil sands, 
generates greater volumes of sulfur 
than lighter (or “sweet”) crude grades, 
like West Texas Intermediate (WTI), 
Brent or Louisiana Light Sweet (LLS). 
Therefore the sulfur supply depends 
upon the mix of refinery inputs. The 
influx of natural gas liquids, which 
tend to be sweet, from North American 
shale gas can also reduce a refinery’s 
sulfur output. 

North American sulfur prices 
climbed 35% in 2011. Analysts 
forecast steady demand amidst an 
increase in North American sulfur 
production this year. However, with a 
deficit in the global sulfur market, any 
excess production will be exported, 
helping to maintain sulfur prices at 
current levels. 

On the demand side, the fertil-
izer industry consumes roughly 70% 
of sulfuric acid, which is used in 
the production of phosphate fertil-
izer. Cautious buying behavior and 

subdued demand driven by global 
economic uncertainty in early 2012 
led major fertilizer producers to scale 
back production of phosphate fertil-
izers in Q1 2012. This could tem-
porarily slow demand for sulfuric 
acid. However, once buyers return to 
the market in anticipation of spring 
planting season, the industry expects 
strong demand and high operating 
rates for 2012, leading to a pick-up in 
sulfuric acid demand. 

Sulfuric acid is also in demand 
from the mining sector where it is 
used to liberate metals, like copper, 
from the host rock. Demand usually 
follows the fluctuations of metal prices: 
higher metal prices lead to increased 
demand, driving sulfuric acid prices 
higher. While copper prices have 
retreated from the highs experienced 
in the first half of 2011, they are still 
at historically high levels. Recently, 
prices began to move higher again. As 
long as demand for the metal remains 
steady and prices elevated, demand for 
sulfuric acid will be sustained. 

Overall, analysts are predicting a 
balanced year ahead for the sulfuric 
acid market. As long as supply and 
demand remain in sync, prices should 
hold at current levels. An upswing 
in demand for fertilizer or a spike in 
copper prices could quickly increase 
sulfuric acid demand and send prices 
moving higher.  n

UpdatE: Sulfuric acid



Feedstocks & Raw Materials Affected by Lighter Cracking

The shift from heavy to light cracking inputs is reducing the supply of important raw materials used in specialty adhesives, sealants and surface treatments. 

Propylene
• Propylene Oxide for Surfactants
• Phenols for Epoxy Resins
• Epichlorohydrin for Epoxy resins
• Phthalate Plasticizers for Specialty 
 Adhesives and Automotive Sealants

Benzene
• MDI for Polyurethane 
 Adhesives
• Bisphenol-A for Epoxy
 Resins

Butadiene
• Styrene-butadiene Rubber
 (SBR) for Automotive Hot
 Melt Adhesives

Isoprene
• Styrene-isoprene-styrene 
 (SIS) for Automotive Hot 
 Melt Adhesives

C5 & C9 Monomers
• C5 & C9 Tackifiers for 
 Automotive Hot Melt 
 Adhesives

Many of the petroleum-based raw 
materials used in specialty adhe-

sives, sealants and surface treatments 
rely on the supply of feedstocks pro-
duced by the cracking of crude oil and 
natural gas. Recent developments in the 
supply of inputs for ethylene crackers 
are dramatically changing the supply 
landscape for many of these important 
raw materials. The result: tighter supply 
and a future of rising prices. 

In recent years, a growing diver-
gence in crude oil and natural gas prices, 
fueled by the shale gas boom, has 
shifted inputs from heavy feeds derived 
from crude oil to lighter feeds from natu-
ral gas. The problem is that the different 
inputs produce different outputs. 

North American ethylene crackers 
are flexible, meaning they can accept a 
range of inputs. Cracker operators blend 
inputs to maximize margins. In the past, 
flexible crackers could only accommodate 
about 30% lighter, gas-based feeds. In 
recent years, engineers have pushed the 
envelope, reconfiguring some crackers to 
accept as much as 100% light feeds. 

The recession helped to accelerate  
the shift. During the recession and 
recovery, many producers took advan-
tage of scheduled plant maintenance 
to retool their facilities to accept ever 
greater volumes of light, gas-based feeds. 
According to the NPRA, by 2011 U.S. 
ethylene crackers were processing 50% 
less crude-based inputs than in 2006. 
CMAI reports that ethane and propane—
light feeds from natural gas—accounted 
for over 80% of ethylene production in 
2011. This will continue in 2012. 

The problem is that this shift has 
contributed to a steady decline in the 
volume of by-products produced that 
are critical feedstocks for specialty 
adhesives, sealants and surface treat-
ment raw materials and only come 
from cracking heavy feeds. Propylene 
production has declined by almost 
40% since 2000, according to CMAI. 
Propylene is the precursor to propylene 
oxide used to produce surfactants for 
surface treatment products and phenols 
required to formulate epoxy resins.

Last year, there was a new twist on  
this trend: the announcements of a 
number of new ethylene cracker con-
struction projects for North America, 
something that was almost unthinkable 
before the shale gas boom. Based on 
news reports and company releases, 
Deutsche Bank has identified six new 
crackers in the planning stages that 
may come onstream between 2015 and 
2018, along with a number of near-term 

expansion and debottlenecking projects. 
As new advantaged ethylene capac-

ity comes online, the cost curve for 
ethylene will shift, in effect rendering 
older, less efficient plants that run on 
heavy feeds uneconomic and leading 
to their eventual shutdown. During 
Dow Chemical’s Q3 2011 earnings 
conference call, CEO Andrew Liveris 
suggested that shrinking margins could 
force the closure of overseas crackers. 
“In Europe and Asia, we do believe 
the industry is at a point where asset 
decisions will be taken as a result of 
these current margins,” he said. “We’ve 
identified about four million tonnes per 
year of vulnerable production.” 

This represents over 7% of the 
world’s heavy, naphtha-based ethyl-
ene production. The end result will be 
reduced volumes of important by-
products to the global market, spurring 
increased competition to secure these raw 
materials and further inflating costs.  n

EmErging TrEnds: shale gas 
influencing raw material supply

Crude Oil – Natural Gas Divergence

Source: EIA
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The market for phosphoric acid is 
subject to the ebb and flow of the 

fertilizer market. That’s because over 
80% of all phosphate, the raw material 
used in the production of phosphoric 
acid, is consumed by the fertilizer 
industry. 

Phosphate fertilizer demand has 
increased in recent years driven by 
rising crop prices and growing global 
demand for more and better food. As 
demand grows, phosphate fertilizer 
prices tend to climb, taking the price  
of phosphoric acid along for the ride. 

Phosphate prices climbed over 30% 
in 2011, however, the price of phos-
phate fertilizer has declined slightly 
in recent months. During the winter 
months the fertilizer market experiences 
a seasonal lull. Given the recent macro-
economic uncertainty, fertilizer buyers 
are being doubly cautious this year. This 
has caused prices to soften recently. 
Fertilizer producers say the drop is 
unwarranted. In response, the major 

producers have announced plans to cur-
tail production through the first quarter 
until demand picks up in the spring. 

“Isolated phosphate market spot 
prices have become disconnected from 
the underlying agricultural fundamen-
tals,” Jim Prokopanko, Mosaic president 
and CEO told analysts on a company 
earnings call in early January. “As deal-
ers and distributors focus on the mac-
roeconomic uncertainty and delay pur-
chases for the North American spring 
season, near-term supply of phosphate 
barges on the Mississippi River has 
exceeded near-term demand. The cur-
rent spot prices in this market do not 
reflect our outlook for the business, nor 
do we think they are sustainable.” 

The outlook for agricultural com-
modities is bullish in 2012. Farmers are 
expected to increases the acreage planted 
with corn this year by 2%, which should 
boost demand for fertilizer. In addition, 
the USDA expects farm incomes to set 
a record in 2011. Higher incomes allow 

farmers to finance fertilizer purchases. 
“Underlying agricultural fundamen-

tals are strong,” Prokopanko said. “We 
expect 2012 global phosphate demand 
to set yet another record.” Once farm-
ers start buying, Mosaic forecasts an 
above-average application season in 
North America. 

Potash Corporation of Saskatchewan, 
a leading fertilizer producer, is also fore-
casting tight phosphate markets in the 
near term and is projecting historically 
high operating rates in 2012. 

If fertilizer companies are correct, 
once the spring season gets under-
way, business will start booming. With 
forecasts for strong demand for corn, 
temporary reduced capacity at produc-
ers and projections for high operating 
rates, the stage is set for increased 
phosphate fertilizer prices by the end 
of Q1 2012. As fertilizer prices rise, 
phosphoric acid prices will come along 
for the ride inflating the cost of metal 
treatment products.  n

UpdaTE: phosphoric acid

Ash eruptions from an Icelandic volcano that grounded air transport. 
An earthquake and tsunami that paralyzed Japanese infrastructure. 

Flooding in vast regions of the Mississippi Basin and Thailand that shut 
down transportation and industry. No one could have predicted the confla-
tion of natural events that challenged the global supply chain in 2011. 

These events have forced many companies to take a closer look at 
their suppliers and develop improved risk-mitigation strategies to overcome 
disaster-related supply outages. This trend, however, is working at counter 
purposes to many of the cost-savings initiatives launched in recent years. 

Lower demand during the recession led to the consolidation of suppli-
ers. Ongoing cost reduction efforts at many corporations are also pushing 
buyers to place their purchases with single suppliers as much as possible 
to achieve economies of scale. 

In addition, the supplier base narrows moving up the supply chain, 
which means that while there may be several alternative suppliers of raw 
materials, many of those suppliers may share a single feedstock supplier. 

If the supplier two or three steps up the supply chain experiences disrup-
tions all customers feel the effect. 

Consolidation of spending and suppliers has increased the fragility 
of the supply chain rendering it more susceptible to disruption. At the 
same time, recent natural disasters have revealed the precariousness of 
global supply structures. With another La Niña weather pattern setting 
up over western North America and scheduled to drop record amounts 
of snowfall in the west, another season of extreme flooding in the 
Mississippi basin could be in store for the coming spring. Who knows 
what other weather and natural disaster-related events could disrupt 
supply chains this year?

While few of these disruptions can be anticipated, preparing for them 
is critical. De-leaning the supply chain by increasing inventories can help 
companies better weather short-term disturbances. Partnering with a 
global supplier that has a proven track record of supplying customers in 
all kinds of weather is a reliable long-term strategy.  n

spoTlighT: supply Chain security


