oooggooggoog gooag

REER: AAERRBLRONEARKIEENR, MIEZEEMHH. SFH.
SEHEMNGRSH, BEXFHEEHMETBANMNES L.

= 5L (A YIPN AR B D SR B IMNE R

Unintended Consequences: Potential Downsides of the Air Force’s Conversion
to Biofuels

O% - N- %R, EEZ=FIE®ZHK /#L (Lt Col Mark N. Goltz, PhD, USAF, Retired)
ERET - A - HaE= 218+ (Dr. Charles A. Bleckmann)

ERRHT - M - E811+ (Dr. Douglas M. Mackay)

EHtE, ZEEZTEDE (Maj Khai Vuong, USAF)

ReE - P £EW, EETELR (Capt Jerrod P. McComb, USAF) *

gaé%ﬁﬁﬁ%@ﬁﬁ%%%‘%% 075 e R SR b TR R %, T
B S VR TR R L0 | B PR A S A M AR, SR SR T
B, AR, BULE R AR CE | R B 2 G T AE IR B Y R T
B ORI R SRR DA, b — R | TR TN MR &, 2R
TR IETF R, EREG B | R OTA R, PSR
BRSO b LR T AR A | A R A M R B d A
B, EESTSEGHEEE, B | WM IS BRI AR, DLRE
S THOMSAEE AR : (1) BRI | % ST R S L T 9 2 4R A
TR L0, BAEREIE 20% : (2) BNPCAE | Lo AU IR, S — LRI,
R (R LRLE LB, BEAESRT 10% 5 (3) 78 | 570l 6 (L Vv AT B S0
2011 452 X I KHLRI R B AL | RS2, [ ECT MR & B
50/50 £ U ARENIME : (4) T 2016 G | 257K 2 %t 15 Mt F2 K s 2 F AR 2 125
SIS TG IR RS 5006 19 | RESMIEAL, R BT A s
Fro | GOSN AT A A e | RIS L
e 70— 3 R B k25 T
BRI B, OV RO | i RER SRR
a5 S0 24 4 Bl 1 i 25 A
O, D ARSCAAR AT e 2 Bk T et A E I, HOE T M AL K
B RN T e vk, KA \
AN - 1 o _ et e P b TR RT3 R i Y R e i AR L A
T, W A kb | A LA
\ ot e SR O R 9030 2 B sk
Y L Ly AL s
N RE R RIE, 5 R0 R B
HERCRE, (LI R (0 SR 5 8 2 e
e | DB BT IR 5 — k.
’ ], T — A, A

AN, AT R T 5 AU AR U X LORRTH G E . B OE . T
X IR R T AE R . R B 5T R R, 75 R AR SR R ORI AN,y e T A
TER FUBLAE FRF ARG, O R T 3R 55 Mok, AR IHEAFENLEY, K

*XRRFEIMAETSEHIEXESEFETIZREY, SENEIRNETERR. ZHEIRE NN B4LT 5K/ X /K
PRER, stSAMRER THIEARARIT S NHEN, RN ZEZZMHRGHR. TREOBRNEEETFRREMLF
fi, BRIEBATRS—ISREFEMNEENZEFRETHE. ZES ERTANEFETERFEMEFA, TECTEHTUN
FRERESELEMNE 92 TRHPIBEESRETE.

26


http://www.airpower.au.af.mil/apjinternational/apj-c/2011/2011-3/2011_3_06_goltz-E.pdf
http://www.airpower.au.af.mil/
mailto:aspj.chinese@yahoo.com
luyang.Yuan
ASPJ-C Dsclmr


EEEREYMRMNEEDEREIER

NG ER. TEXRAGYH, DR AREN
By i M BURE Y. 2 7E LMK
KR, IF AR, AR A I AR S AT G
Yim ) & &, EEEEH RS EmREK, RA
FAERMMT (BIERT) MEaCmefea
HRYIE, WA, BR. R, ZHERY
& (PURY SRR A BTEX) LK B A4 i
JE WA R e S, el h TR EY . AL
B LU A G Qe ii——A I 5 — AR
A BN A A & —— 1 A BRI AE TR (IR
RENT A MBS “'Y™).

WAL KBS EE BT s,
PRHRAE ST — T RIS 2 A2 i s B9 44T R 5 14
H, ST E R  BTEX FIE 5 QLR
RS R Z BRI ET SRR, i
RN K95 G iy XU . PAAEDIE 58 o T3
PUE AR TT X HT5 S, WA CWEH) iz
A f BRAE R A AU AORE, 0T B A
TEA W A OB PR 5T P AL BTEX RYRE
T30 AH X SRR ST RSO AL (R
) AFAE, TESE B 2R Tl H IR R E
AT I i B3 JA el S At ok o, I
VLA 50 40 2R e A 7 B AROORE X B 35 B9 T
o 2 AT 7 A N2 ) R

MR N RAEMMTE S B EE TR T
ML, AT S CRIES, BB
AHFEK, WS T~ IR AR
K HEMELLEE SRS VSR LT I AR
#FIE g, R4S NEN. C XTE SR
JENRSG BTEX EEAHRAEH CENRE
THIEE. PR REUER BN T EKZ
A5 RIF T I SC s, FRER £ 1E A B
AL T, X R E P 2 3 A T i
T L. ° - RS A
FEASHLE (BAFE 13 23T [meg/L])
BTEX KGR, BIZ. HIEME —H

HRFRGRIE YLK o R B HE AT /Y 58 Z IS 5
U AR4BH 5, A BTEX (LG 500
mg/L LFE. WF50 N RFFSES BTEX {5544
Fi. CHEBUBYI R & B2, R
HEEAN T (R R R AR E) . B ™
i CELAEHE), DARAESE —ISLi T S RERY
SR, BT RA L R, 5
PR T E SR, AU HJE KRG G
JLPE L, FoAEAEE MR R
RIET YR fEE

BB R S 2 L ERE K.
TEIA CWEFN 5 Je ) o 09 55 — A S50 0,
15 Qe DX RN G — TSI — K, BB R
] )2, R G A AR 5 — TS 36 A T 0
ISk, R R ngE, JFH.,
BT AT ME S KB W E ST
WO, B AFE R b, IR Dl I
T R £h A T R AR R A, AR
SOOR T B A A B BEBE AT e i (Hrp
BA ) BHEY, #AFEXMHE
k. Mg Rk — S HEFR A AE - Rk
BRI RS R T 26 T A B . 1
B SL G 1) 45 R o N AR T A
58, MM EREZE M T A RS RELR
FEA AT R AR O RE R AR R 2
B BTEX #HEMAE 1. MBELBWIEH, &
T ] R 8 AR T 26 LK B W e o 72 SEPR It U h
AR K ERET, SHEBTLREENS
BB AR, FRX TR SR E R, X
O] BRSNS TE TP R EY . R X
e RREw A L AE M | ts, 7 — & F
PR, AW Y i U RT BE TR AR A AT R S
RIREY, WEBTEERYNH T = Mt T %
M, sE MR L.

BB MAR A MRE R E RS ER
EN BTEX (bW REFEEE. FFH, M

27



FERNBRE

JE ST ENREL R 4 R A L, A F Y R A
BRI, B EmEE. M52, X0
LI ER B TR, RO R A SR AR T
M B B AT, ARG T W00 AR AR (94 S
Fro FATBULE R] Lz F 3 el {5 19 7+ B AL
T, AR AR D47 S B 45 2R A W S B B L A
HAMPFEREE. SER TR RE
SRTENE B R M o B 45 R A R Al B
E XA BB . FRATHE MR o B
AT PRI SRS B0, L 30 4R
N, T IR, K — LA A &,
HZPUE | CRHREYONN G BRI AL
WA T B SR 0 Kt < BIAE 30 4F
BT, §ARNEZRZIZHAS OB
HZRZRATE R ER.

TR — IR, TR N AR YT
EIMEMA S, RO R A 207w R L
o TERERWE LT WL, JRENIE
TR 34%. © FEIR R MEMUEMYE L, T
WL OBAR, MOKEFRMEBEMR, HAS
24 TSP )6 R P R A . T T AT
PUHTE AR, Somar PL B B AR TR
TR BHHIL T AN 6 X & BB A o o B ™ ©
HPXAEL, HHBIER TRV 8
3t 9 B B 5 B 48 7 1 S X R OK B2
EEBTAEBE N Lt — S A,
SUIBUT W e L MR e AT RE R AE R R . T
i, AT RS E MR T I
A B AR Ll B s 2 ), X TIURE R ST A
BT S S A ISR, BDTORE SRR R
91 A SR TR L Rl P e
FRRIACEY. © BFEA B R ) A
A E LR RR A REIC X T, BT
IR R E R, FADANALEs
ST BT R AT, KA, RE

28

B 5 A8 DR AR A MRS R, X T R
X R B 9 0 i S U R T A SR

iz S TSR IR B

R YIRS, BT X
T RAERMZ S, B RSIES - 1E
LA R S I AR A B R B [, X R AR
W RIS BT AR AR Tl R T A
WA T T AR BRI, (ELR W a4l
BCAR R o AR (B A= 1 S i)
haE YR, ENESETK, EHH
TRAE YA o T T R T 7 2
B ) 2 AT 4E 37 A 51 H ATER o0 TE =B K,
J5L PR BEAE T K /3 B DX AT RE R B
(B FRAT AT RE 58 2 KK e B T R 2 4h,
o il LT S AR R, BRESE AT
AEAE RS K AR 32 R . B RTAF
HE B 8 T8 A2 SRk A= 00 0 A T B AR
R, —-B#EZAREL, AN+ HT, 24
8 N GIXELAX Ao B b, RMEAT AT A 7 f
18 2R G0 0 0 1 A DR gk R Bl A 0 10 A R AR i B
JR ]

A T 9 5 T B AT HE R A Hh A T R Y
Y. 2 T AR 2 AR EUIT RS
FEMAGIE, BRI ORED IS .
A T AP ERP s Se i = Sl
UL 25 AR B TBURRE I BRI v 5 A 5 it
EYMETE —JEE, AN A DI s [ 26
JoL 2 SR R AR AR AL, ER
IRARME . 1 7 2 20 0 ML 0 40 B 68 A 7
(PR, BRI BR ™ E TR, R
S ot SN N U 0 8 - S 4
s KRG, BLHSIRM, RIS A HAE R
JECER, B SR o R R B B WO B B A
TE L R A BT HE) 100 AT 5 A2 10 A

4
12,



EEEREYMRMNEEDEREIER

Gek7/ P a3l NiORiew Qi NS 1 o I B
RATH o A7 7 B9 Bl A 0 A TR IR ) R R 3 AR )
RATH AN G P AR 394, AT IR X Y 5 4
T PROBUER T 75 A ) A R 8
2 24 T TP ol A 0 2 R R T R R A T A
AR ERARIRZ A, AT RS ANE
Al R S BOR R F . fE Bt B FE ARG
B, 20F B LA B E N RAEY
JERBAIM ARG T EL. 2 s, fELLFEL
ZJa, N BL— R ok R BE A Em i
Yy, SO ME R, 2 AR 1R TIX R
Tl BUAE R AT, HR T 4L AT
(JP-4 AL IP-8 SLASH) FIBR UK #RC
WA, XA RE S BT s R E R,
3R = A AR T 5 PR L 451 T S AL B AR
15 QEANRR TS BT ) KB . B4R, FRATTAR 4K
HE 0 6508 i TR AR A Bl e K S B B A A 0
F, BBER T ORR. oE -2, BAIMEL
BIF 5 40 3 B8 T A8 SO AN (] it s AR 2 19 2
ME], - AP 4R 3 e AR I XUBS: B B DT 58 1N,
90 L BB ARG R AR T P AR R 3 B A
AN, WL REREHNES. EEHR
LR E L R R, Bl R RS R
FL AR GG & 1O R R, A Wy e AT S5
AIRES A E A

20, FEMEAEDRHE RS, 45PN
LTI T Z WA, $AAT S 74 B AR T
1o X AEPIRRIHAE O™ S A TR, KO
T XA ISR BT O 8T 0T, K R FAT
TR 25T, I T, RS RSR N
5 TR 55 1«

=410

OB ST AE R - B AU R 4
I 2 A R SRS E A, A 8 T £ T s T
AEF B AR BRI, FFaTREE R DI

o9 AR ) KR T BURE B A 1 K TR B B A 3
Fh, TR R R A RS, T
RN A 75 G 5T s 7l X 1 e o
WGE, 1595 TR AN B R 22 T AL BT 2 1Y
FEREZ A, #UATREYTRLE E RVER. BF,
FT T 25 A9 1% W5 D AL R A e 41 i
WRORLE 5, I DA R s R GEN BLTEIAT
L 55 F Al RE AL T H B K 55 TR I 3 S AR
B A DR 1 e AR AL I ) L. 2 B R AT
e ) i PR AE R TR RSB DDA, fE R CTE [ I
QB SRE HEE o 2 0 DR vl =S R ER %) i
i R AR AT R, T R A A A
HRASOE AN 22 2 URE, AT AR R R A HEZE 47 18
Mz, e, NRMHRS. ZH5E
RN, B AR AP X £ A
WFRK TG T, Rk itz REER) BE Y
TR AR o

1 FERBH AR DARRAG < M R0 080 A W 4
i AR I, X L8 AR R A AT
Bo R Mg Mk it XA d Rk 245 %)
BT Bk fHIE I 0 A A o B
W] 52 PF R B AT TH s, A PR A AT
A A PR 1 s O AL AR 2 ek, AR
LR AT 1Y T R

2. YORWHFTILE, 24T X 205 19 R0
ANVl A 008 A S TR 28 T T A AR

HiE

56 [ 2 A Sz [ By R A e AE H AR, AR
T TR -t A BE He 2 A2 WA TH 1O 42 3 e 5,
ST YA KRR, SIS SR
B, ARSRBATM RITor T A VIR A 25
Pl R BIFFE A B I A VI 6 B S S
sl )n, A RARENEUETH LA A
A BB R T REA %, P e A8 7 AR AR

29



=EXH

i

X PRI P AT Y KU o X TIUBIE 5 1 A 3R ]
R RENBUEVRTGRER, & O
THOUT AT RE AT B R R, RS OBt
DUN W ANFSUS . 0 4k, BRI SEs MTE
A TAEBERI R IE B, O B A T AR
AP A BRI R S T B 3L,
WAL R ARV Z )5, XA BLG0K B0
JEE . BT Bl SRR DXk T T A S BT 5T
RUE L, SEFMMARMR S, [
W AL .

FEARR, ZT5 R 2GS I TR AR
A2 TR B R 3 A W R S Y R HLTR A EE
S 7 T 11X — ZR A RSO 2 H AT
RO ICA B TAERE Lo e, A AR S
v 7 2R GE SIEE IR B R B IL R ARAE,
SCHRF U PROR . B AR A — L E K [A]
B, AR RAET BRSETS Je M A i

£

B, BFFN RIEARRG T INA. H
20, FEIMPIZIFFE - LA LRK,
AR X A= 0 0 S 0 3 2 T P85 98 E R Y
BRAGE, R LB b M T s R R F) B T
ko IR GBI S BUEYIR
AL B AL BRI IR i A 40 R [ By A =S
TR b ZBUAE AR B 22 T 5 AR 2 il w0 R
FEEWII , FRATTEE SO0 58 Lh i 77 A1 ek FH A
R TR ) 3t O AT O A e TE R LR B
W, WFaTRhgaL—A4 AR BHE,
DA T 15 R 7 SO A — BB R ).
A R A S 2= A B IR B R
WETT, By R =S ZE R A REAE 42 1 L0 w1
S, PR MR, XFREZESS A
Mg, e R AR SN, »

1. Air Force Policy Memorandum 10-1.1, Air Force Energy Program Policy Memorandum [ wiiﬁ'é})?l‘l‘ﬁ]ﬁﬂ%%?ﬁi 1, 16 June
2009, 6—7, http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA502661.

2. American Conference of Governmental Industrial Hygienists, 2003 TLVs and BEls: Threshold Limit Values for Chemical
Substances and Physical Agents and Biological Exposure Indices [1{?%&%ﬂ%fiﬂﬁﬁﬂﬁ&ﬂi%§ﬁ§?ﬁﬁ 1, (Cincinnati:

ACGIH, 2003), 15.

3. Diego E. Gomez and Pedro J. J. Alvarez, “Modeling the Natural Attenuation of Benzene in Groundwater Impacted by Ethanol-
Blended Fuels: Effect of Ethanol Content on the Lifespan and Maximum Length of Benzene Plumes” [ ETLZ@%;@%%;&X‘I%‘E
TERKPERTRAERER : CESEXNREEmBRFSKEFHRIRN 1, Water Resources Research 45

(2009): W03409, doi:10.1029/2008 WR007 159.

4. Douglas M. Mackay et al., “Impact of Ethanol on the Natural Attenuation of Benzene, Toluene, and O-xylene in a Normally

Sulfate-Reducing Aquifer” [ ZEEIT 7K. BRI ZEH KA E MFEL LR 35E KB B AT RIS 1, Environmental

Science and Technology 40, no. 19 (2006): 6123—30.

5. Todd H. Wiedemeier et al., Natural Attenuation of Fuels and Chlorinated Solvents in the Subsurface [ #AiHIF0NSUR FI7EH
RTHIBSATRE 1, (New York: John Wiley and Sons, 1999), 213—18.

6. BEESRUGRZER.

T. Lawrence P. Wackett, “Microbial-Based Motor Fuels: Science and Technology" [ ETFREMNEZE : RZFMEA ],
Microbial Biotechnology 1, no. 3 (2008): 211—25; 55 %& Adriano P. Mariano et al., “Aerobic Biodegradation of Butanol and
Gasoline Blends” [ ERE W T B3 / JSiHE & HBVEYIFEARIER 1, Biomass and Bioenergy 33, no. 9 (September 2009):

1175—81.

8. Sang Yup Lee et al., “Fermentative Butanol Production by Clostridia” [ ﬁq%?ﬂ*ﬁ?ééﬁﬂiﬁkﬂi@j—ﬁg 1, Biotechnology

and Bioengineering 101, no. 2 (2008): 210.

30



EEEREYMRMNEEDEREIER

9. Capt Khai H. Vuong, Modellng the Fate of Groundwater Contaminants Resulting from Leakage of Butanol-Blended Fuel” [ 2

I T B2R & it iR S 5 R e R K R BYU3TE 1, AFIT/GES/ENV/10-MO6 (thesis, Department of Systems and
Engineering Management, Air Force Institute of Technology, Wright-Patterson AFB, OH, March 2010), https://www.afresearch.
org/skins/rims/q_mod_be0e99f3-fc56-4ccb-8dfe-670c0822a153/g_act_downloadpaper/q_obj_2262ab9b-e4ad-49da-bada-
43c31778618f/display.aspx?rs=publishedsearch.

10. Jared A. DeMello et al., “Biodegradation and Environmental Behavior of Biodiesel Mixtures in the Sea: An Initial Study" [ &

SEiRR & TR /K R R YIFERRFNEREE 1T AHTER 1, Marine Pollution Bulletin 54, no. 7 (2007): 894—904.

11. Michelle E. Rauch et al., “Characterization of Microbial Contamination in United States Air Force Aviation Fuel Tanks” [ E

EZEfRE lﬁﬂﬁ%ﬁgq:‘ﬂ’]f&i%ﬁ%ﬁ{E] Journal of Industrial Microbiology and Biotechnology 33, no. 1 (2006): 29—36;
B2HB%E Lisa M. Brown et al., Commumty Dynamics and Phylogenetics of Bacteria Fouling Jet A and JP-8 Aviation Fuel”

[ AR JEIR Jet A F1 UP 8 ST HHIEHA SIS R EYMFEHIE 1, International Biodeterioration and Biodegradation 64,
no. 3 (June 2010): 253—61.

12. Viola H. Finefrock and Sheldon A. London, Microbial Contamination of USAF JP-4 Fuels [ %. SZE P-4 'l;ﬂ ]HHF':'E"M-&
S ], Technical Report AFAPL-TR-66-91 (Wright-Patterson AFB, OH: Air Force Aero Propulsion Laboratory, 1966), 1,
http://www.dtic.mil/cgi-bin/GetTRDoc? AD=AD809366&Location=U2&doc=Get TRDoc.pdf.

13, “IEME" —IRAZESRE “Hygroscopic”, RIRMINEKM GRS IEEE S
DiEFE 4, ¥ 6123—30 Wo

The military relationship between the United States and China is
one of the world’s most important. And yet, clouded by some
misunderstanding and suspicion, it remains among the most
challenging. There are issues on which we disagree and are
tempted to confront each other. But there are crucial areas where
our interests coincide, on which we must work together.

——NMike Mullen, Joint Chiefs of Staff,
www.nytimes.com/2011/07/26/
opinion/26Mullen.htmi
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