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October 9, 2020

Attn: Rich Doenges

SEPA Responsible Official
Washington Department of Ecology
PO Box 47775

Olympia, WA 98504-7775

Dear Mr. Doenges,

| am a chemical engineer with 36 years of petrochemical industry experience, the last 24 of
which | have worked as an independent analyst of global methanol markets. In 2004, |
founded Methanol Market Services Asia (MMSA), a global consulting firm which provides
business solutions to most major methanol manufacturers, consumers, traders, distributors,
and other associated companies. MMSA was founded and remains headquartered in
Singapore. Among its services, MMSA provides detailed analysis of Chinese methanol
markets, including methanol demand and trade flows. In the course of my work with MMSA,
| have traveled extensively to China to visit clients to understand how methanol is consumed
and transacted in China. MMSA has permanent, Mandarin speaking staff in China also with
extensive methanol market experience. | am in frequent contact with Chinese methanol
market participants and regularly prepare independent reports on Chinese methanol
markets.

| was engaged by the Port of Kalama (Port) to objectively review and comment on the State
of Washington Department of Ecology’s (Ecology’s) Draft Second Supplemental
Environmental Impact Statement (DSSEIS) prepared for a proposed Kalama Manufacturing
and Marine Export Facility (KMMEF) and provide my opinions about the reasonableness of
assumptions used in the report regarding behavior of methanol markets in China.
Specifically, | was asked to comment on methanol market related assumptions used in the
Emissions Sensitivity Model (ESM) developed by the report authors.

| affirm my genuine belief in the opinions expressed in this report. In submitting this report, |
acknowledge my independence from the Port and their legal representatives. My
engagement with the Port was not conditioned upon the arrival of a certain conclusion.

In summary, | identified several assumptions that would lead to an overstatement of the
GHG impact of the KMMEF, and an understatement of the net emissions benefits of KMMEF.
Specifically:

e A reference case assumption that 40 percent of the KMMEF would be used for fuels use
in China
o For several reasons, including current gasoline specifications, the current market
locations of methanol’s use as fuel, and the costs of transporting imported
methanol for use in fuel applications, the assumption of 40 percent is too high.
o Notably, the authors did not use MMSA China data in their analysis, instead



misinterpreting global-level MMSA information in a manner which overstates the
potential for, and the impact of, displacing existing fuels use with methanol in
China.

e A reference case assumption that KMMEF produced methanol would displace 60 percent
of methanol produced by a coal-based methanol production process, 10 percent by a
Chinese natural gas-based process, and 30 percent from imported methanol.

o The choice of 60 percent is too low and is based on a methodology that is not
clearly explained in the DSSEIS.

Following are details behind the findings above and suggestions for more appropriate
assumptions for ESM reference case inputs.

Use of KMMEF methanol as fuel in China will be negligible

The use of methanol imported from overseas by Chinese parties as “fuel,” including, as the
DSSEIS posits, use of the methanol made at the KMMEF, is and will be negligible. While there
is appreciable use of methanol in China for fuel that MMSA categorizes as “gasoline blending
and combustion,” “biodiesel,” “dimethyl ether,” and “methyl tert-butyl ether (MTBE),” these
uses (which can all be considered fuel), are almost entirely supplied by domestically
produced methanol. In fact, despite the large current size of imports into China, MMSA
observes that essentially no overseas methanol is directly blended with gasoline, nor used in
industrial boilers, nor used in cooking or heating applications in China. Assuming (as the
DSSEIS did) that 40% of KMMEF’s annual methanol production (1.4 million metric tons per
year) would be used as fuel would require a Chinese methanol fuel demand many
magnitudes higher than the existing market for overseas methanol demand into fuels (less
than 30 thousand metric tons per year).

There are several reasons which drive and will continue to drive this market behavior in
which methanol supply from overseas will not be used in fuel on any large scale. For one,
Chinese authorities, in conjunction with state-owned refiners, are discouraging the use of
methanol as a transportation fuel, especially in large consuming areas. The majority of
gasoline consumed in China is in major urban areas near the coast, and current national
gasoline specifications (attached) have strict limitations on methanol use (maximum 0.3
percent by weight). These specifications were developed by refiners who are not convinced
of the overall benefits of methanol gasoline blends, including the incremental costs
associated with preparing and handling such blends, as well as the lack of broad automotive
industry support for methanol. As a result, there is no readily accessible market for methanol
in coastal China (where most gasoline is consumed, and near the location where methanol
imports from overseas arrive).

Chinese use of methanol in gasoline blends is highly fragmented, limited to inland provinces
with high coal resources where gasoline supply had been limited, and transportation fuels
are needed. In these regions, locally produced methanol is typically blended with gasoline in
blends from 5 to 30 percent (M5 to M30), with M15 being the most common type. Note that,
these domestic blenders are under pressure to close operations. Nationally there is clear
intention by government officials, including the National Development and Reform
Commission (NDRC) and the Ministry of Industry and Information Technology (MIIT) to limit
the use of methanol in low-level blends with gasoline, and instead use M100, or pure
methanol in transportation uses. These pilot programs are limited in size, restricted to a few
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thousand vehicles, are one of several alternative fueled vehicle experiments in China, and
there is no guarantee of success in wider development. However, it should be noted that the
motivation for this use is driven by having a superior fuel in several ways including GHG and
other emissions improvements over conventional fuels. Because methanol and gasoline
blends are not encouraged nationally, MMSA forecasts only modest growth in use of
methanol in gasoline blends in China, and very modest growth of M100 use from an
exceedingly small base of consumption. Note also that MMSA observes that the total amount
of methanol used today as M100 is less than 20,000 metric tons per year (one day’s output at
the KMMEF).

Another factor which prevents overseas methanol from being used in gasoline blending is
cost. The cost of shipping imported methanol from coastal ports inland via barge, rail, or
truck is high. Costs to deliver methanol to these locations will make overseas methanol
uncompetitive for these remote, and relatively small, markets. For instance, assume that
methanol is delivered to coastal China at the current import market price of USD 230 per
metric ton. The importer would then pay a duty of USD 12.65 per metric ton to import the
product, then pay roughly USD 10 per metric ton to store and transfer the methanol to a
delivery vessel (which for transport to provinces requiring methanol for gasoline blending,
industrial boilers, and/or heating and cooking and other fuel uses would likely be a rail car).
Rail costs would of course vary by province, and a typical rail cost would be USD 40 per
metric ton. Whoever would sell such methanol would need to at minimum absorb these
costs, and the consumer would pay a 13 percent Value Added Tax (VAT) on top of that.
Accordingly, such a parcel of methanol delivered inland for use would be USD 292.65 before
VAT and USD 330.69. The current domestic market price for methanol in inland provinces
after VAT is CNY 1750, or approximately USD 258 per metric ton. There is no premium for
imported methanol for inland province consumption. Thus, there is no chance that a sale of
methanol product at USD 330.69 could be made in any substantial quantities in inland
provinces for any use, let alone fuels uses. Methanol overwhelmingly substitutes for uses in
coastal markets, not inland markets, which are where the majority of methanol for fuels uses
resides. Thus, it is highly difficult to have imported methanol used in fuels markets in China.

In summary, because there is little overseas use of methanol in fuel applications in China, the
DSSEIS reference case (and highest probability assumption) that 40 percent of KMMEF
methanol would be used for fuels in China is highly overstated. The DSSEIS should utilize a
reference case assumption for its EMS that 98 percent of the KMMEF methanol would
displace olefins, and 2 percent would displace fuel. However, as the current ESM only allows
assumptions to be inputted in 10 percent increments, | would suggest that the DSSEIS would
utilize a reference case assumption for its EMS that 100 percent of the KMMEF methanol
would displace olefins, and 0 percent would displace fuel.

KMMEF displacement of methanol used in China

The cost curve of methanol supply to coastal China (below) provides a useful method to
determine which facilities would be most cost competitive. The curve (blue line) is shown in
the following chart, “MeOH Delivered Cash Cost — September 2020E.” The curve is assembled
by calculating the costs to produce and deliver methanol to coastal China at a given point in
time, factoring feedstock, variable, fixed, and freight costs among others, from all available
locations around the world (noting that not every location chooses to supply China at a given
point in time). These costs are sorted from lowest to highest, and then plotted against their
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cumulative ability to supply coastal China. This chart is updated monthly by MMSA in its
analysis of Chinese methanol markets.

MeOH Delivered Cash Cost - September 2020E
Coastal China Main Ports, Current Net Available Capacity*

* Net Available Capacity is based upon historical trends in supply from the locotions selected ond will vary depending upon market conditions.
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In the chart, the blue line is a useful indicator to predict behavior of suppliers of methanol to
coastal China, especially when compared to the horizontal orange and green lines shown.
These horizontal lines represent the price at which methanol is sold. Producers whose costs
to produce a ton of methanol exceed market prices (currently USD 240 — 250 per metric ton)
will be selling at a loss and will very often shut down operations (“shut in”) soon thereafter.
These are called “high cost producers,” and on this curve are almost exclusively coal and
coke-oven gas-based supply and reside in the upper right-hand side of the curve. [Details
behind each point on the cost curve can be made available by MMSA.] These high cost
facilities will stop producing when prices collapse below their cost to supply material to avoid
loss of profit. Overseas suppliers, including KMMEF, are in lower left-hand side of curve.
These “low cost suppliers” are able to sell methanol at a profit. As they produce, they “push”
the high cost methanol producers to the upper right-hand side of the cost curve, relegating
them to negative profits and obsolescence. For reference, | have included a horizontal line
(orange) where MMSA estimates the cost of delivery of methanol from KMMEF using current
natural gas, duty, and freight estimates. KMMEF would be able to transport and sell
methanol in coastal China at a more competitive cost than coal-based production (every
point on the blue curve to the right of where the orange and blue lines intersect). Were
KMMEF operational at designed capacity, and on this curve, it would move 3.6 million metric
tons of coal based methanol production to the right of the curve, and expose that same 3.6
million metric tons to a point where they were higher on the curve than current pricing
(green line). In this manner, overseas suppliers will force the closing of operations of high
cost, coal-based production: by supplying market needs at lower costs.

An example of how Chinese production slows as described by the cost curve is shown in the
following chart, “E, S China Methanol Aggregate Operation Rate vs Margin.” In the chart,
historic operation rates are compared to the cash margin of production (price minus cost to
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produce) for high cost coal based methanol producers during a recent price turndown in
China as the COVID-19 crisis impacted the country’s economy, and then subsided. Operation
rates are tracked by MMSA weekly and shown as the blue line in the chart. Cash margins are
also calculated by MMSA weekly and compared in the green line in the chart. As cash
margins became negative the coal to methanol facilities reduced production or shut off,
leading to the lowered operating rates (as illustrated where the blue line drops from high
levels of late March — early April 2020 to a near-halving of production by late June). As
margins improved above zero, operating rates recovered.

E, S China Methanol Aggregate Operation Rate vs Margin
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Recall that these high cost producers which have shut in reside on the right-hand side of the
cost curve. Considering this data, it is very likely that KMMEF, which will be on the left-hand
side of the cost curve. will have the effect of displacing high cost coal to methanol supply in
China, moving the marginal supply costs down, lowering cash margins for high cost
producers, which will then shut down.

Another example showing how the MMSA cost curve describes market behavior in China can
be gleaned from China import data. The chart “China Methanol Demand, Imports,” compiles
historic and forecast MMSA records of Chinese methanol demand and imports. Essentially all
the imports into China come from supplies on the lower left-hand side of the cost curve, i.e.
low cost overseas supply, like that of KMMEF. These supplies have garnered an increasing
share of the methanol needed in China. This behavior underscores the trend in China toward
use of methanol supplies like KMMEF.

Imports from low cost overseas imports have increased in 2020 at the cost of high cost
production in China and have contributed to the lower operation rates. KMMEF would be
one of these low cost methanol suppliers, and will be able to place product into China, not at
the expense of the low cost overseas suppliers, but in conjunction with them, at the expense
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China Methanol Demand, Imports
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of the high cost Chinese coal based methanol production.

In conclusion, KMMEF will push high cost capacity to the right of the cost curve. High cost
capacity in China is coal based and will be first to shut down. Imports from low cost overseas
supply will not suffer; it will displace high cost coal-based capacity in China. Accordingly, the
“high coal case (80/20)” used in the EMS is not only more probable than reference case, it is
my opinion that the most probable case (and so most appropriately applied in the DSSEIS’s
reference case) will be 100% displacement of coal derived methanol and a 0% replacement
of gas-based methanol production.

Importantly, Chinese entities are planning to expand domestic coal-based production in the
future. MMSA tracks the most likely projects (with many more under planning) for Chinese

methanol production. These are listed in the following table.

The table is important in considering the impact of the KMMEF and similar facilities on coal-

METHANOL
Average Annual Capacities (-000- METRIC TONS) - New Facilities from 2019

COMPANY ary PROVINCE 2015 2016 2017 2018 2019 2020E 2021E 2022E 2023E 2024E  2025E

NORTHEAST ASIA Capacity Add. '19 to '25E
CHINA
Linquan Chemicals Co. Anhui Coal 200 300 300 300 300 300 300 100
Zhongan Lianhe Anhui Coal 1133 1700 1700 1700 1700 1700 1700 567
Shanghai Huayi Group Qinzhou Guangxi Coal e e e 860 1,720 1,720 1,720 1,720 1,720
Sinopec Guizhou Coal - - - - - - - ---- 1800 1800 1800 1,800
Heilongjiang Baotailong (parent company) Heilongjiang Coal 500 600 600 600 600 600 600 100
Hubei Yingde Hubei Coal 146 500 500 500 500 500 500 354
Yanzhou Coal Mining (Yankuang Group) Inner Mongolia Coal 450 900 900 900 900 900 900 450
Connell dilin Coal 200 200 200 200 200 200
Hengli Liaoning Coal 417 500 500 500 500 500 500 83
Ningxia Baofeng Energy Co. Ltd (MTO Facility) Ningxia Coal 900 1800 1800 1800 1800 1800 1,800
Sinopec Ningxia Coal ce e e e e e 1800 1,800
Qinghai Kuangye (CTO) Qinghai Coal ---- 1,800 1,800 1,800 1,800
Yanchang Zhongmei (Chinacoal) Yulin Nengyuan (Energy) ~ Yan'an Shaanxi Coal - - - - - --- 900 1,800 1,800 1,800 1,800 1,800
Shenhua Group Yulin Shaanxi Coal cee e e e e 1,000 2,000 2,000
Yanzhou Coal Mining (Yankuang Group) Shaanxi Coal 400 800 800 800 800 800 800 400
Tongmei Guangfa Datong Shanxi Coal 600 600 600 600 600 600 600 600 2,400 2,400 2,400 1,800
Zhongtai Chemical Xinjiang Coal - - - - - - - 900 1800 1800 1800 1,800
Zhejiang Petrochemical Zhejiang Coal 300 400 400 400 400 400 400
TOTAL - China 600 600 600 600 3,846 7,100 10,060 12,720 19,020 20,020 22,820 18,974
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based production in China. Notably:

- Between 2019 and 2025E, MMSA estimates that over 18 million metric tons of new
coal based methanol production capacity could issue.

- These are all coal-based facilities and will make methanol at higher costs than landed
KMMEF costs.

- They are being built due to the growing use of methanol in China and the lack of low
cost, gas-based supplies from overseas.

- Many of these facilities are still in planning and have not been built yet, and may be
delayed or cancelled with projects like KMMEF

- In fact, companies like Sinopec have been actively seeking overseas natural gas base
methanol supply as they would prefer this more cost-effective source of methanol

Thus, projects like the KMMEF will not only displace current production of methanol from
coal, they will continue to do so in future years.

Based on my findings, the ESM assumptions for the reference and most probable case should
be:
- 100 percent of the KMMEF methanol will be used for olefins, and zero percent for
fuel
- 100 percent substituting Chinese coal-based methanol and zero Chinese natural gas
based and other imports.

When | used the suggested assumptions as the reference case in the ESM provided, | found
that the net global GHG emission reduction was significantly higher than reflected in the
DSSEIS.

Sincerely,

IS

Mark Berggren
Managing Director
Methanol Market Services Asia Pte. Ltd. (MMSA)

Attachments

Chinese Gasoline specifications
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WAV A = AR 98 S A I (VIA) / (VIB) I HH R BOR B4 &% A2,
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IGig =g 7
i | EW TSN
90 93 97
bt
WEFE B 2E Be A (ROND AINTF 90 93 97 GB/T 5487
Vi B(RON+MON) /2 ANINF 85 88 Eiiae GB/T 503.GB/T 5487
Hm/(g/L) AKF 0.005 GB/T 8020
TR . GB/T 6536
10%Z&EME/C RET 70
50 % 7R KR/ C AT 120
90 % & ki E/C AT 190
2/ C AEF 205
B (RS H0/% ANKF 2
75 %" /kPa: GB/T 8017
11TA1H~4H30H 42~85
5H1H~10H 31 H 40~68
JiE B/ (mg/100 mL) . GB/T 8019
P T B B GG 1D ANKTF 30
T B B B AKF 5
531/ min ANF 480 GB/T 8018
i & &</ (mg/kg) AKTF 50 SH/T 0689
B 2 QO 2 T AN 38 AR 22—, BD W N S48
56 i3 1 NB/SH/T 0174
W &8 (RESE0 /% AKF 0.001 GB/T 1792
B R g b (50 °C L3 h) /4 AKF 1 GB/T 5096
TR TR el X GB/T 259
BLBE 5% 5t e K 43 X H e
B (RS EO /% AKF 1.0 SH/T 0713
TR R RS ED /% AKF 40 GB/T 11132
ke & R H0 /% AKTF 28 GB/T 11132
ATEURESEO /% AKTF 2.7 NB/SH/T 0663
HESE (RE2ED/% AKF 0.3 NB/SH/T 0663
et/ (g/L) AKF 0.008 SH/T 0711
BEa/(g/) AKF 0.01 SH/T 0712

PR P A5 A g A LA K B R S )

b AR SH/T 0794 AT E , FEA U, L GB/T 8017 Jrik ik, #eZeit, sl 44 15 KA E iy,

¢ R A GB/T 11140, SH/T 0253 ,ASTM D7039 #4715 . £ 4 SR, L SH/T 0689 4 3% M ifE .

OB A 100 mL B 5 5k A OWLEE Y0 I TR B TR MUK B DL 2 BT RK 4y . AR R RS, DL GB/T 511
1 GB/T 260 753 Mk,

© I RH SH/T 0693 #4758 , 764 5B, L SH/T 0713 J7ik A HE,

DT 97 SRR L TEME DR B A AT IR T AT AR DS R I R KB D 4200 (RBRA RO . T
KM NB/SH/T 0741 ﬁﬁuﬂllm,fﬁ#»xﬁtu GB/T 11132 J7 i M ife,

¢ AR A SH/T 0720 #4700 & , 7647 5+ I, LL NB/SH/T 0663 J7 i hy i

"R R AR VAN T DL BRI e R = R AR B AU A 1 SRR i AN A A 2R R R S i 7
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®2 ERARBVORRERMAEFE

JB 5 48 b
i B0 7 o
89 92 95

PR L
F 58 52 BE (H (ROND ANT 89 92 95 GB/T 5487
PR HE B (RON+MON) /2 ANF 84 87 90 GB/T 503.GB/T 5487

T/ (g/L) ART 0.005 GB/T 8020
BT GB/T 6536

10% RIS/ C N 70

504 ZE R/ C N+ 120

90N ZERIRBE/C AEF 190

KB/ C AET 205

B (RS E0 /% ANKRT 2

7R " /kPa: GB/T 8017

11AHA1H~430H 45~85

5H1H~10H31H 40~65°
W% 4 4t/ (mg/100 mL) ; GB/T 8019

P JE I P B A 37 v 700 DD REKF 30

Ve 7 VR B B 7 RKF 5
7/ min NANT 480 GB/T 8018
i & i/ (mg/ke) AKT 10 SH/T 0689
T B (-3 50D biiiBu] NB/SH/T 0174
B RS (50 °C L3 h /g AKT 1 GB/T 5096
K TR L G GB/T 259
B 24 B B oK 53 i g
KEE ERGEO/ % AKRF 1.0 SH/T 0713
J5 ke e R H0 / % ART 40 GB/T 11132
Wi o (R E0 /% AKRT 24 GB/T 11132
Ao (BESE /% AKRT 2.7 NB/SH/T 0663
FEE A e ORI 80/ % KT 0.3 NB/SH/T 0663
B/ (g/1) AKF 0.002 SH/T 0711
B/ (g/L) ART 0.01 SH/T 0712
W20 °C) /(kg/m®) 720~775 GB/T 1884 .GB/T 1885

S YRR LI N NGB | AN N A e
b W] R SH/T 0794 475 . 2644 T UHS . UL GB/T 8017 Jr e i, #eZ=ul, inyb el 15 A 15 K A0 il
© AR VR AT LI E R,

VEERANE SRR A M A

WA %M GB/T 11140.SH/T 0253, ASTM D7039 #4700 & , 7648 S0, L SH/T 0689 J7 3k Rl

¢ ORHREEE A 100 mL RS AR LGS 1V 23 L A R TR AN R B AL 2R ORI 20 FEAT AT, LA GB/T 511

1 GB/T 260 J7 4 Mk,

" WA R GB/T 28768 .GB/T 30519 A1 SH/T 0693 #4715 . 764 S, UL SH/T 0713 J7 i Kk,

¢ XFF 95 B A R TEM R

I7 R A BN A B R PR R W AR O IR B A R AE D 42 06 (IR R R B0 AT R

A GB/T 28768 .GB/T 30519 ,NB/SH/T 0741 #1472 , 764 S5 WLEF, LA GB/T 11132 J5 ik i,

" AR SH/T 0720 #E47 00 & , 764 S BUAT, B NB/SH/T 0663 J5 i A,

PRI SR A SH/T 0604 #EA7TI0 2 , 766 SR, PL GB/T 1884 .GB/T 1885 Jrik Aif.
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BT B4R R
A 5077 1k
89 92 95

B
W5 23 B fH (ROND RINF 89 92 95 GB/T 5487
BB EL(RON+MON) /2 ANF 84 87 90 GB/T 503.GB/T 5487

o/ (g/L) AKRTF 0.005 GB/T 8020
TR . GB/T 6536

10578 & il &g /°C NEER 70

50% & KiRE/C e T 110

90 %R KIRE/C AT 190

ZKAB A/ C R 205

B (RS E0 /% KT 2

#RJE" /kPa: GB/T 8017

11H1H~4H30H 45~85

5H1H~10H31H 40~65°
W% 4 4t/ (mg/100 mL) ; GB/T 8019

R VB 5 2 I AT R ED RKF 30

R U R KT 5
5 4]/min A/NTF 480 GB/T 8018
Y/ (mg/kg) AKF 10 SH/T 0689
B Pt il ) BBl NB/SH/T 0174
B B ) il (50 °C .3 h) /4% AKTF 1 GB/T 5096
K M TR y GB/T 259
HUAR 24 5T B K 43 ¥ H e
BEEHER RSB/ % VN 0.8 SH/T 0713
J5 R E (RS EO /% KT 35 GB/T 30519
b o e R T80 / % AKRTF 18 GB/T 30519
Afat(RESH0/ % AKRT 2.7 NB/SH/T 0663
RS E RESBO/% AKRT 0.3 NB/SH/T 0663
Bt/ (g/L) AKF 0.002 SH/T 0711
Bt/ (g/1) AKRT 0.01 SH/T 0712
WRFI(20 °C)/(kg/m®) 720~775 GB/T 1884 .GB/T 1885

COR IR AT A B DL b

VEERANE BRI A MR

b AR SH/T 0794 BEATINGE , A SR L LU GB/T 8017 ¥k Ak, BeZ=mt, inimsh ik A 15 K0 By,
© TR R A AEPAT EIUE K
¢ R A GB/T 11140.SH/T 0253 ,ASTM D7039 #4710 52 . £ 4 S AT, LA SH/T 0689 754k Jyif

© KU 100 mL B BE B OS2 B L R BT RTTURE B ML R B AN K 4 . R SR, L GB/T 511

1 GB/T 260 J ¥k M,

"W n R A GB/T 28768.GB/T 30519 #1 SH/T 0693 kA7l & . 76/ S 1w, LA SH/T 0713 5 i N,
= AR A GB/T 11132.GB/T 28768 #4715 . 78 F S . UL GB/T 30519 Jrik AifE.

bR SH/T 0720 #4700 % , £ A WU, UL NB/SH/T 0663 7k b,

PO AT SR SH/T 0604 #EATI0E , 24 SR, DL GB/T 1884 .GB/T 1885 71k Kifk,

(921
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x4 ERRBVBERARERMRE T

JB 5 48 b ]
A 7 3%
89 92 95
PR L
F 58 52 BE (H (ROND ANT 89 92 95 GB/T 5487
PUBRFE B (RON+MON) /2 RANF 84 87 90 GB/T 503.GB/T 5487
T/ (g/L) ART 0.005 GB/T 8020
BT GB/T 6536
10% RIS/ C N 70
504 ZE R/ C N+ 110
90N ZERIRBE/C AEF 190
KB/ C AT 205
B (RS E0 /% ANKRT 2
7R " /kPa: GB/T 8017
11TH1H~4H30H 45~85
5H1H~10H31H 40~65°
W% 4 4t/ (mg/100 mL) ; GB/T 8019
P JE I P B A 37 v 700 DD AKTF 30
VA 3R T R RKF 5
7/ min NANT 480 GB/T 8018
i & i/ (mg/ke) AKT 10 SH/T 0689
T B (-3 50D biiiBu] NB/SH/T 0174
B RS (50 °C L3 h /g AKT 1 GB/T 5096
K TR L G GB/T 259
B 24 B B oK 53 i g
KEE ERGEO/ % AKRF 0.8 SH/T 0713
J5 ke e R H0 / % KT 35 GB/T 30519
I JE & s (RS 50 / %% AKRT 15 GB/T 30519
Ao (BESE /% AKRT 2.7 NB/SH/T 0663
FEE A e ORI 80/ % KT 0.3 NB/SH/T 0663
B/ (g/1) AKF 0.002 SH/T 0711
Paa/(g/L) ART 0.01 SH/T 0712
W20 °C) /(kg/m®) 720~775 GB/T 1884.GB/T 1885
CORE IR AR A DL R S R A A R

bl AR SH/T 0794 $EATINE ,fEA S IURE, DL GB/T 8017 51k ik, #eZemt, sl a4 15

© TR VR AR IAT LR
¢ WA R GB/T 11140,.SH/T 0253 ,ASTM D7039 BEATINE , 7EA U, L SH/T 0689 J5 ¥ M ifi .

¢ ORHREEE A 100 mL BRE R OLEE N A ] L A B TR AN RE B AL R BAK 20 TEA SRR L LL GB/T 511

F1 GB/T 260 J5i% MUk,

" W R GB/T 28768.GB/T 30519.SH/T 0693 #4710l & . 764 F U, LA SH/T 0713 J7 ¥ M1k,
© AR GB/T 11132.GB/T 28768 #4715 . 768 F L. LA GB/T 30519 Jrik AifE.

bR R A SH/T 0720 #4705 . 2643 57 1A, LA NB/SH/T 0663 J7 ik ik,

"B AI R A SH/T 0604 #E4700 %2 . 784 IR, L GB/T 1884 .GB/T 1885 Jrik Aifk.
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6 BUE

WHESE GB/T 4756 #E47 X 4 L AF R 56 R ARE T . o 4 I b 35 6 o JBURE IR 13 36D

7 BRE.BX.EWAnE

7.1 T B AT S AR TSR Y G VA T et T A ik ML 1L B R s 7 i 0 4 B RS R A )
(VVIOVTA FIVIBY . 4089 53Kl (V)92 Syl (V) 795 Syl (V) 74, I W bR PUFE T 2% 3 1l
VL DL B 1 Ty

7.2 HEHNRME S RIA 7 i bR A AL G i I S AS SRR I # SH 0164 ,GB 30000.7—2013
1 GB 190 #E17,

8 =&

A FHR B 2 SRR AR, L AE B8 U8 BH AN B Y B B L GB 30000.7—2013 H [l 5% D,

9 FRAEHIKIE

ARBRAE A KA Z H R TE 4 B B S0, I SEAT B B 5 AL I Bk, R 2 MR AL e
ARERT P E 2016 412 H 31 H. @ 20174E 1 A 1 HR, 3£ 1 HEMHE RERE L, £ 3 Ak A2
HUE M AR BSR A2 2018 48 12 H 31 HL A 20194F 1 H 1 Hilg, 3 2 F1 A1 HUE M RESR K
bR 4 MERBRE RS EIE 202248 12 A 31 H, A 202341 H 1 Hilg, % 3 ME AR E R
1k

% T3] ] P 2l DX B O A SRR R T SR L 25 5 BORT AR LR ORI B SR L 5 R S il R R S T P
P — B0 » T B St AH L B B 1 4 R VR B R K
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98 Z A IR (V) B E R ZOR TS J7 35 W& ALl

98 SE AR MM ARE KRG X

Mt R A
(RSB M B 3%

98 F A IR (VL A) / (VI B) 1Y £ AR ZER A

W HELE A2,
R A1 BSERARBNVOFARERMLIE Fi*E
i [ Jo P8 b W

P .
WF5E %2 BEfH (ROND ANNF 98 GB/T 5487
YU BL(RON+MON) /2 RINF 93 GB/T 503.GB/T 5487
PE R/ (g/L) AKF 0.005 GB/T 8020
AR GB/T 6536

10% 7 kimE/C AT 70

50 %R KR/ C AEF 120

90 YR KIRE/C g T 190

2/ C AEF 205

AN A OV AKF 2

S JEY /kPa. GB/T 8017

11H1H~4HA30H 45~85

5H1H~10H 31 H 40~65¢
Jie B & e/ (mg/100 mL) GB/T 8019

I P i 5 B i i A SR AT AKF 30

U o AKTF 5
%% W/ min AINF 480 GB/T 8018
W& &Y/ (mg/kg) AT 10 SH/T 0689
B e (- 80 i NB/SH/T 0174
Bl F )l (50 °C L3 h) /4% ANKF 1 GB/T 5096
TR TR el ¥ GB/T 259
HUBR A R B 7K 43 ¥ H e
EER RSB /% AKTF 1.0 SH/T 0713
g mE (R EO /% AKF 40 GB/T 11132
Tt (R 80 / % AKTF 24 GB/T 11132
AEEYJEESEO /% AKTF 2.7 NB/SH/T 0663
s me (s 80/ % AKF 0.3 NB/SH/T 0663
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R AT (ED)
i | G g 7 Rk
Mo/ (g/L) AKF 0.002 SH/T 0711
Bame/(g/L) AKF 0.01 SH/T 0712
BRE(20 °C)/(kg/m®) 720~775 GB/T 1884.GB/T 1885

C R R AN I T B DL B A | ORI R A TR

" AT SR SH/T 0794 #E4T I 5E , 768 S AT, L GB/T 8017 ik i, 4 Zxmt, iimul o ih A 15 Kyt .

IR VI AT AR AT BLIUER

¢ AT SR A GB/T 11140.SH/T 0253 ,ASTM D7039 #4710 &2 , 74 S LHT, L SH/T 0689 J7 1 M i,
¢ OBHRBETE A 100 mL BB LR L B 2 0E B LB BT AT A PLAR Y R RK 4y . FEAT SR L GB/T 511

1 GB/T 260 7 Mk,

© WA R GB/T 28768.GB/T 30519.SH/T 0693 #EA7I & . 764 S, L SH/T 0713 77 .
© XFF 98 B MR TR A S RERAZ W ITR T, 0 RF SRR KRER 2% RSO . W]
K H GB/T 28768.GB/T 30519 Al NB/SH/T 0741 #EATINE ,fEA S LAF, UL GB/T 11132 J5 i A i,

"I CR A SH/T 0720 #4700 . 2643 5738, DL NB/SH/T 0663 J7 ik i,

"B AI R SH/T 0604 #E4700 %2 . 7645 F U, L GB/T 1884 .GB/T 1885 ik A ifk.

RA2 BEERKHNVA /(B EREKRMIKLE FE

i H Jo P8 b =N SWREN
g .
T 55 25 22 e (L (ROND ANTF 98 GB/T 5487
BB (RON+MON) /2 AINTF 93 GB/T 503.GB/T 5487
#rrme/(g/L) KT 0.005 GB/T 8020
., GB/T 6536
10% R EHE/C AT 70
50 %R KIRE/C YNEER 110
90 Y% ZE KR E/C YNZER 190
2/ C AEF 205
B B (R B0 / % ANKF 2
FERE" /kPa. GB/T 8017
11H1H~4H30H 45~85
5H1H~10H 31 H 40~65¢
Ji8 S &+ / (mg /100 mL) ; GB/T 8019
o P B B R OIS 300 D AKF 30
T TR M R AKF 5
7% F W /min AT 480 GB/T 8018
i &/ (mg/kg) ANKF 10 SH/T 0689
AL W ) 38 33 NB/SH/T 0174
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= A2 (5

i H Jit W5y ik
MR E R (50 °C L3 h) /4 RKF 1 GB/T 5096
K TR B x GB/T 259
PR 2% J5T B K 43 % H
R UEBUNEO /% RKF 0.8 SH/T 0713
e (R EO /% AKT 35 GB/T 30519
I e R0 / %% ARKF 15 GB/T 30519
A E"URESHO /% RKF 2.7 NB/SH/T 0663
R i R AT 850 / % ART 0.3 NB/SH/T 0663
AR/ (/L) AKF 0.002 SH/T 0711
B/ (g/1) ART 0.01 SH/T 0712
W20 °C)/(kg/m®) 720~775 GB/T 1884.GB/T 1885

© IR VAR AR R AR R DL R B A ORI R AR R

"W AR SH/T 0794 #EATINE ZEA FIUm, L GB/T 8017 J5 ¥k g, #uZemt, bk o ik A 15 KA JEH .

© TR B AT IR R

SRR A GB/T 11140 .SH/T 0253 ,ASTM D7039 #4710 5 . 764 FBUAF, L SH/T 0689 J7 ik M i,

< HFIRFETE A 100 mL B RS B ORI Y 3% B WA B TR R RE LA 2% BRORIOK 4. 7R ST, L GB/T 511
M GB/T 260 J7 & Ak,

C R GB/T 28768.GB/T 30519 #1 SH/T 0693 #4710 % , 724 Fimf, L SH/T 0713 7k Rk,

TSR A GB/T 11132.GB/T 28768 #EA7M %  ¥E45 5+ WL, L GB/T 30519 5 i M ik,

P ER A SH/T 0720 $EA7M 5 . 766 5 0AT, LA NB/SH/T 0663 i #E .,

PSR A SH/T 0604 #EATINAE AR AT . L GB/T 1884 .GB/T 1885 J ik A i,
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