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B EARARTAKERNTAHTHE & 4. REEBALEAS  FEEEFEHTTHE. &
RAA B E B2 FL0-dmg  L'ABAALEMLART MEAAKYKT0.99. & Ehskeiihd
R #M#H:0023mg-L"'.0.068mg-L ' #0.012mg-L" HAKTFEEEKAEAHZETR. ELHRFE
BRNE ERSYMN TR LEPMTRERENKT 0.2, 7 A HEEF. EoiFa R ERA
4 ARG MR RS H:92.5% ~98.1% .95.6% ~106.2% # 96.8% ~107.1% , @ik % & |

FEHEARES.
XA RTRKEAS 88,8
thE 4 %S TS201.1 XRIRER: A

0 35

PEERERELIMRELR, KBNHAER
WK B TFEMPH ENRNEENHSNR
BRERESRERAEW, TURS EM&EHE
BIIAT BRFEPRRAGRER" . REbg
H RS R <0.005 /L5 B <0.016 g/L,
BKEE<0.010 g/L.ATRIERMM AR, HH
R IR BN R R, B8 W S IR AR AR R
MEBEATAHERENE L. Bif GB 8020—87,
SH/T 0711—2002 F1 SH/T 0712—2002 = 43 5] %
FETEMPH EMERMEFE. x&hk
FEUTHE:(DN)IBREE R ELELB &
R EESERWNEEE; 2) WK T B S
HR A SR =R, WE S e R
HBRBEN AR _BESR XEAZALY
& ;(3)GB 8020—87 R ER TR Y 2.5~25
mg L' MHMTHEAMPESTE—MH<
0.2mg L' HAE<0.1mg L' BirFEE
BETHRAR. Bk, R —fRE R AR
WMFER EHENNE T ERBRRFRE
£ ) B

ETFH,EERAREFRBEENEHKBPE.
HMe, FIRERRYHE BT R, RERA
R4 8 (HNO, : HCIO, ) X H #4715 /%, 14 # & SR
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1.1 FENZSHEA
H7 B3 2-8200 JFF 4 66 Bt
UM E KRG REEEWE B KR 283.3
nm; RERER 130 m; G EEBMEHKKH
279.6 nm; BREEFTE N 0.40 nm; S BN E - W
K4 248.3 nm ; BRLEFHE KN 0.20 nm; HE WK
AR ZOABITETER S.5 mA; RERS
HR7.5mm, KIGRBRRBK/CH, ZSHER
I5Lmin”' ,ZHRHEBEHN1.0L - min~".
PR SR HE VS W (GSB 04—1742—2004) :
WEE 1000 mg - L™, AR B (1.0 mol - L™
HNO,) B R EYRERAR P L BN EBER
(GSB04—1736—2004) : ¥ BF 1 000 mg - L™, 4
BB (1.0 mol - L™ HNO,) , B RATHEY E B 5%
HroLs 5 8k 4 ME 7 W (GSB 04—1726—2004 ) : ¥k £
1000 mg - L',/ Bi#EH (1.0 mol - L' HNO,),
EEFEYHEHR PO
S®BAKABHNELEFK.
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1.2 SEBH*
1.2.1 Hm&aE

BUSTAEEMS 2.0 mL FEARHS , mE A
AWBRR 2.0 mL 3§ =ARE TRMR L, K
ekt , 8RJ5 1 oin AR & B (HNO, #1 HCIO,
MR R 4: 1), MBS B R &, L E Bt %b
Mm—EBENRBREREEMINBEA(LRERIKRE
) AHNEZRERBZ IO nL FEMTER
#H, s e,
1.2.2 #EERYES

BAREEW A WA 10.0 mL SR EE R,
EF 100 mLZEM S, 1.0 mol - L™ HNO, &
BRBEZE RS, 5 100 mg - L™ #r A
WERBBRSREMEH®K O mL.0.5 mL. (1.0
mL.2.0 mL 4.0 mL, %0 A 100 mL ZFEMH P,
Fi1.0mol - L™ HNO, BBMBEZE , RS,
EMOmg-L "' 0.5mg-L" 1.0mg-L" 2.0
mg - L' 4.0 mg - L IRERR RS, &H;

BAREERAS] BB 10.0 mL GEirHEE R,
BEF 100 mL ZEME S, 1.0 mol - L™' HNO, &
BB ERIE RS ,18 100 mg - L™ AR M
WoHEHBRBE S AR O mL. 0.5 mL 1.0
mL.2.0 mL 4.0 mL, ¥ H A 100 mL F&H S,
Fi1.0mol - L' HNO, BBHBREZIE B4, B
EROmg-L "' 0.5mg L' 1.0mg-L"2.0
mg * L '4.0 mg ° L' SR m RS, & H;

BRARYEVR MR D) B EL 10.0 mL ZARAE K,
BF 100 mL B, 1.0 mol - L™ HNO, &
WRBEZE RS, 18 100 mg - L™ & A
WM BB PR v AW 0 mL.0.5 mL.1.0
mL.2.0 mL.4.0 mL ¥ A 100 mL &M+,
Ji1.0 mol - L™" HNO, BB MBEZIE RS, R
HEROmg-L'0.5mg-L" 1.0mg-L".2.0
mg- L' 4.0 mg- L BKIREEBE WA, & H.
1.2.3 #&daE

FABC B T4 i DR IR B R P = IR AR
W AW , SR M RLAR vE B 22, FFTE R — SR 1
TR R P BT E RO, FIe, R A
T o 7 B Xt B G AT 8 E

2 BR5®

2.1 $B.RFSA IR B N4 H IR
FEAX AR W52 544 T, R BRSC 0 O vk 2 0 B
AR R R RO  REW R

W B 42 MR B A 4 VR R kAR E AR &R, WA
L1 Al 4 B AERERRRERER
0~4mg - L'HEANYERUEXR, HNRHER
92K A, =0.004 32 C, +0.000 27 , X B ¥
R® % 0.99 9;BMEHERFRNY 4, =
0.033 86 C, +0.000 13, fHX & R* % 0.999 4;
BRI IA R A, =0.016 34 C, +0.003 2,
MXRE R 50.999 7, R¥EX R BRI FATHE
BREREEAREERS 11 K, B AREN
B BR4r 514 :0.023 mg - L' [0.068 mg - L™'Fl
0.012 mg - L' WK TFTEERPHERETMR:2.5
mg-L"'.0.25mg-L'#2.0mg- L.

n 4
0.12 o i
A B
0.10
< 0.08f
i
$0.06
=
0.04+
0.02}
0.00}
-0.02 1 i 1 1 )
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FRHER MR EC(mg - L)

1 S EMBIEAETERS
Fig.1 The standard curve of lead,

manganese and iron

2.2 BRAFENEEESEBE
2.2.1 F#EMRER

X T RAEASE IR & A B KW B O R R
B EMNES R &G T, BER R E R

fm U U EREPS ERENE R, W EREHA

11K, IBERLE L

HMRIAUEH, EFXRFET, KHHEG
'lE I R, B ERENTFHREZL5 R
0.012 4.0.010 1 f10.014 7, ¥{K F 0. 02 ;; %45
AR 5134 :0.013 9.0.011 0 %1 0.018 2, H1K
F0.02. U L RARLRTRAM T EFHRE
AR R ZE R, RARFNEEE.
2.2.2 HaemirEikd

T RAE AR LI R 5 A 3 K M 58 T vk B HE R
B AENSUELET HRIETERTERM
BEG 1, SRR (6 ) B b 4T T 4 VR S Bk B A
mlem , RIE 2.

1% 2 A, SCIR AR B4 R Rk IR [ e



4

B R T ROk RE R E IS R 109

1 ESHIBER
Tab.1 The repetitive experimental results

A R (mg - L)
%%  GEBRRE SRBRKE SREKE
1 0.0510 0.250 2 0.539 4
2 0.051 4 0.2559 0.5227
3 0.0519 0.254 8 0.539 1
4 0.050 2 0.2557 0.5473
5 0.050 7 0.254 5 0.5511
6 0.052 0 0.249 7 0.520 6
7 0.0518 0.250 4 0.544 2
8 0.049 8 0.2509 0.537 6
9 0.050 5 0.256 5 0.545 4
10 0.0515 0.2556 0.549 5
11 0.051 7 0.257 8 0.5312
HHE 0.0511 0.253 8 0.538 9
EHiRE 0.012 4 0.010 1 0.014 7
MR
i RSD 0.0139 0.011 0 0.018 2

£2 mEOKXRER

Tab.2 Theaddition recovery experimental results

g FRE MBR MR Bk
(mg+L") (mg-L') (mg-L") %
0.0510 0.100 4 98.1
& 0.0513 0.102 0 0.141 8 92.5
0.1531 0.196 8 96.3
0.2521 0.483 3 95.6
0.502 7 0.803 0 106.2
L4 0.253 4 0.753 1 1.030 7 102.4
0.5356 1.039 7 96.8
% 0.538 5 1.065 5 1.673 1 104.5
1.561 3 2.24717 107.1

A BIH 8 92.5% ~98. 1% , 4 95. 6% ~ 106.
2% ,4%96.8% ~107.1%. P F RHAXLR F ik
Bl R, B BT E.

2.3 HRHNAE

RELERS 1L.29MTRFE BTHLE
WmBES S R 4R 17,273 475" A RIR A A
XHFEMERTENRERFHN ERENTE
HATHE , ERAES.

M3 WM, RARLRTENEWHKHP
HEREENE RS HENE R R TR E
AHIK 45 0.98% ~2.46% 45 1.55% ~3.40% ,
% 1.40% ~3.12% ;X RAEXZR L.

3 &ig

EE KRR BB I 5 R T R B4 A
B LB T TR T AL B, o B 1
8 RHE, SR T E 457 ik E B et T Ab B )
Ao BRI ERBEREEENO0~4 mg -
L B EHERER RN ERTRNARLER,
RGN RES S N:0.023 mg - L7,
0.068 mg- L '#0.012mg - L' HEEFEER
RETHERETR. EEUHXRBIATENTY
REMMEX IR HERZE R, FEWBEET#
AR B R R B R, PR E R . R A
ZEFEMERTEN S HRHERMPH. &R
KT THE, FEEGHETRERFE 3.5% LA
W, TR ATEES FRBFHE E BN
PR 2

®3 REBEKNELER

Tab.3 The sample determine result of motor gasoline

& HRBRE/(mg- L") MR ERERE/(mg- L) MR BEERE/(mg-L7') MR

&®S 30 s /% A H 47 /% A X E 5 /%
1* 0.051 7 0.052 6 1.74 0.254 3 0.248 0 2.48 0.537 1 0.544 6 1.40
2’ 0.028 5 0.029 2 2.46 0.543 1 0.552 8 1.79 2.374 1 2.450 1 3.12
3 0.061 3 0.060 7 0.98 0.963 2 0.983 5 2.11 3.456 2 3.370 8 2.47
4 0.127 1 0.129 8 2.12 2.432 1 2.469 8 1.55 1.573 3 1.546 2 1.72
5* 0.085 4 0.084 2 1.41 1.378 5 1.331 6 3.40 0.923 8 0.947 2 2.53

& 2T Hk [4] {8, E®. SH/T0712—2002 KBS ENE Y
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A New Method for Multi-Aircraft Cooperative Communication
in the VHF Aeronautical Channel

WANG Zhong-yong', DANG Gang', YUAN Hong-bo> ZHANG Da-peng’

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Aeronautic Electronic

Engineering, The First Aeronautical College of Air Force, Xinyang 464000, China)

Abstract: In view of the high BER (Bit Error Rate) caused by a variety of interference in the aeronautical
communications, this paper proposes the multi-aircraft cooperative communication scheme for the case that a
direct link does or doesn’ t exist separately to improve the diversity gain in aeronautical channel. The proposed
scheme could achieve high data rate, effectively resist multi-path fading, and expand the communication range
in conditions of fixed airborne communication equipment modulation and constant transmission power. By ana-
lyzing whether there is a direct link for transmitting signals in VHF channel, we give both the amplify-and-for-
ward and decode-and-forward cooperative communication mode based on the model of aeronautical channel.
What’ s more, the maximum ratio combining method is utilized to improve the SNR (Signal to Noise Ratio) at
the receiving end. Simulation results show that the multi-aircraft DF has optimal performance of BER when di-
rect link exists, and the multi-aircraft AF has optimal performance of BER when direct link does not exist,
when the parameters of air-to-air and air-to-ground channels are given.

Key words: aeronautical channel; amplify-and-forward (AF) ; decode-and-forward (DF) ; multi-aircraft co-

operative communication
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Rapid Determination of Lead, Manganese, and Iron in Gasoline with
Atomic Absorption Spectrophotometry

YANG Zhi-ling

( Henan Provice Product Quality Supervision and Inspection Center, Zhengzhou 450004 ,China)

Abstract; An atomic absorption spectrophotometry method for the determination of Pb, Mn, and Fe in motor
gasoline was studied. Digestion method for pretreatment of samples was proposed. And comparison of method
between this work and national standard was carried out. The results showed that the linear relation between
absorbance and ion concentration were good in the range of 0 ~4 mg + L™'. The correlation coefficients were
all more than 0.999. The detection limit of Pb, Mn, and Fe which were all lower than the quantitative lower
limits of national standard were 0.023 mg - L™', 0.068 mg - L™', and 0.012 mg - L', respectively. The
average error and relative standard deviation of measurement were all lower than 0. 02 which showed that thep-
recision and accuracy of this method is satisfied. The values of recovery of Pb, Mn, and Fe were in the range
of 92.5% ~98.1% , 95.6% ~106.2% , and 96.8% ~107.1% , respectively. It showed that the recovery is
high and the method is accurate. The content of Pb, Mn, and Fe in five kinds of motor gasoline were deter-
mined by methods of this work and national standard with an average error lower than 3. 5% which showed that
the method is reliable.

Key words: atomic absorption spectrophotometer; gasoline; lead; manganese; iron



