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Minfeng County in the southern margin of Tarim Basin, Xinjiang Uygur Autonomous Region, the hydrochemical characteristics of
unconfined groundwater and shallow confined groundwater, the spatial distribution of iodine and the causes of the high-iodine
groundwater were analyzed by using the hydrochemical graphic method, mathematical statistics method and geographic
information system (GIS) techniques. The results show that iodine enrichment and iodine deficiency coexist in groundwater in plain
area of Minfeng County. The I~ contents in unconfined groundwater and shallow confined groundwater were <<730 pg/L and <<
183 pg/L respectively. The proportions of iodine deficient water, suitable iodine water, high iodine water and ultra-high iodine
water in unconfined groundwater samples were 19.4%, 69.4%, 5.6% and 5.6% , respectively. The proportions of iodine deficient
groundwater, suitable iodine water and high iodine water in shallow confined groundwater samples were 12.5%, 75.0% and
12.5%, respectively. From the sloping plain in front of the mountain to the plain in the fine earth, the I~ content in the
groundwater increased obviously. The main hydrochemical types of high iodine groundwater and ultra-high iodine groundwater are
Cl-SO,-Na and Cl-Na. In addition to the hydrogeological conditions and alkaline groundwater environment, iodine content in
unconfined groundwater is mainly affected by strong evaporation and concentration, Quaternary Holocene swamp deposits and
mineral dissolution precipitation, and the shallow confined groundwater is mainly affected by mineral dissolution precipitation and
reduction environment.

Key words: high iodine; shallow groundwater; factor analysis; cluster analysis; southern margin of Tarim Basin; Minfeng

County; hydrogeology.
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% (B TV F0BE 52 2, 2006) , Al Bk = 9 Bl 25 Al 4% A
TR A B A Rk A TR R SR Y fE
wWh s BAr, REBA 13408 T AR XA
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A 2007 ) F T 55 O AL M X (4R 4k VT4 2017) %
Hb A A T G A KU P v B A (AR A S A
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Ly A H It ) 2 A TR 8 R R 5 DX A b A R
ACAK, M5 F R B 0 B S Ll H L G Y vh AR O iR
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1.2 #HEEE5NK

TE T8 53 WS 46 b 5 R 7K SC b 508 ) A LAtk L L 2B
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Fig.1 Distribution of sampling points and hydrogeological diagram of Minfeng County
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Fig.2 Hydrogeological profile of Minfeng County
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Mk, Ca® Mg™" \HCO, AR H 2 —je M 2 2
TR R, CU R A R AR A B K, SO H
i TR 400 L ok 7 0 3, A6 1 PR ¥ R 0.05 mg /L s ¥ fif 7
B AR (TDS) H A 4 — & vk ik, ke i BR ok
0.1 mg/L ;T JH e v B m Ak 90 b € v A, G i B R
20 pg/L s SC(F ) B -2 45 H A vk I, 4G o BR Oy
0.1 mg/L; it (As) F &b W 5 92 6 1 L 4 th
FR R 0.001 mg/L ;%6 (Mn*") KOG it I i 43 6
JEVE A6 H BR 2y 0.025 mg /L.
1.3 HiEHH

B AT S SR D B PR R P A A A (b PR
W), 235, B A R AL B T R ey O A R 22
<E5%, AT &5 R T HE . R ArcGIS 10.4 42
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Hi MR K KA 2 8 dR g it o BT 4 R (3R 1) Al LA
F il W5 X R K pHAEJE B R 7.12~8.90, F 44
{E A 8.09, e A 5t v P 2 55 1, W8 7K R J2 7 Hs /K
pH {E 5 [ 43 51~ 7.12~8.90 F1 7.29~8.48; #1 F /K
B 5 LA Na 2 3, & 4 35.99~13 582.08 mg/
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L ko Ca” MiMg™ BB FLLCL f SO £, &
i 9 ok 49.18~14 348.64 mg/L I 122.70~
9 889.67 mg/L. /K #  TDS N 351.10~
41 282.73 mg/L,¥{H K 4 859.18 mg/L. WK Hh iR
K (TDS<C1 g/L) 3 B 43 A A Ll A it &7 Jt (o
JKEE25.0% ), UK (1 g/L<<TDS<3 g/L) EE 4}
A1 7 3 5 22 1 oh B D (7 SR RE 52.8%0) Rk
(3 g/L<<TDS<C10 g/L) f1 &k 7k (10 g/L<<TDS<C
50 g/L) 2 B 5 A 76 40 4+ F JR (43 50 R K RE Y
11.1% A1 11.1% ) 5 7 R & 7K 2 iR ok RUsoK sk
AR 7K 23 90 5 B KB 50.0% . 12.5% . 12.5% F01
25.0%.

R A &F R 51 5% 43 28 1 X AIF 5 IX 7 )2 b R KK
T2 BE AT 4325, IF 4 Piper =28 & (& 3) , #F 52 X
TR 2 MR 7K K Ak 2 2 R AL R AR S T ) A £ 5
Ji LA A WY Wb 49 KPR AR L AR T J X
TKLLHCO, & Ca* Mg* 4 &5 B X R
KB F LSO B E HEF LU Na Mg™ fil Ca™
g F 4l SR IX R K RLCL SO, Il Na o &
T K K Ak 2 2R F2 2k C1-SO,~Na # (38.9%) .
SO, Cl-Ca-Na i (11.1% ) , ¥& )2 7&K H K K b 5 2 Y
F ol SO, Cl-Na # (25.0%) . Cl+SO,~Na-Mg %!
(25.0%).

F 5% XK T F 13 Bl o <<730 pg/L, iR 27K
JEAK T & 55 o <<183 pg/L, Horb 7 40 /K #E (T K
641 RH/K TZH)T & 8 i 80 pg/L (Hb T /K T

513 #)ZH T K Piper = £k 4]

Fig.3 Piper diagrams of shallow groundwater

B (GB/T14848-2017) ) H 1 T 25 K BRAE) , o5 A
JKAE15.9% s SHKBE (K 4240 JRFEK 14T & it
8 1 150 pg/ L (oK VR vy A b DX b 1 o Al H
TR s X B9 B %€ (GB/T19380-2003) ) Hh ) [l 5%
PR ), i KRR 11,456 AR5 (Bt = 955 (IDD ) 9% X
K143 1 M (GB/T16005-2009 ) ) H1¢ 7K 5 P4 w25 il 1l X
Fl s WO X 59 %) 5E (GB/T19380-2016) ) , B WF 5% IX.
R K3 R B K (<20 pg /L) JEMLK (20~150 pg/
L) K (150~300 pg/L) A8 5 K (=300 pg/
L) WK K FE v Bl K 38 ALK | g BLK RN v K
A7 o R 19.4%.69.4% 5.6 % Fl1 5.6 %, 7 UK

x1 MRREEHMTRKUEREZITSTER

Table 1 Results of statistical analysis on hydrochemical index of shallow groundwater in the study area

fobi WK (n=36) HIZ IR EK (n=8)
PN e /ME ¥{H SREEEH R AE /M ¥l GEEl
I 734.00 ND. 85.94 50.00 183.00 ND. 64.13 50.00
pH 8.90 7.12 8.09 8.21 8.48 7.29 8.09 8.25
TDS 41 282.73 351.10 4674.16 1799.98 25818.17 522.57 5691.81 1029.33
TH 6 549.30 156.60 1037.24 588.55 3 786.30 108.60 1086.29 521.40
K" 776.41 3.19 74.52 21.21 710.01 8.37 127.96 12.73
Na 13 582.08 35.99 1214.60 418.41 8 848.90 65.26 1571.89 136.18
Ca* 702.10 20.06 140.03 103.37 396.20 25.98 149.98 74.27
Mg*' 1307.97 15.54 167.03 49.47 690.70 3.66 172.88 51.09
Cl 14 348.64 49.18 1531.47 401.41 12 364.63 91.54 2 160.06 190.26
SO,2 9 889.67 122.70 1315.89 555.73 3 607.56 177.19 1256.69 446.18
HCO; 3954.03 36.62 415.99 219.30 1933.05 85.45 460.55 164.88
As 0.09 ND. 0.01 0.01 0.04 ND. 0.01 0.01
F 23.23 ND. 3.02 1.46 16.20 0.55 3.88 1.82
Mn?" 0.53 ND. 0.08 0.05 1.20 ND. 0.19 0.05

W ND R T 147k pg/L, HAR A A mg /L.
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B S B TR W K b R R IR s K
BT DX AR 3 A HE S DX, 2 2 R R K R K
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L 7K AR e K S A A T IR <10 m Y R 2
oK.

22 BEFHWER

e BOCRIE 5 IX s 7K 12 0038 4 4 s 7Kk A0 J2 7K
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Kaiser 1F 45 fk fie K 7 25 75 43 00 BE 5% 5 Y 4 ks AR
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89.8% 1 81.4%. WK F\ F, il F, 5T ik 2 5 51 Ky
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Wil R 54.2% F127.2% , %F N (4 R AEAE 43 5 R 6.50
3.26, HLTE F\, A1 F, v 48 a7 43 5 2 0.973 1 0.022, 3
W] O s R S e 0K

I TIE B PR 28 mf 0 P (3R 2) W] LR R W K F
PR T B 1Y 4R AR D HCO, (As Na (T,
TDS.Cl #1SO , H¥RIEMIC . b5 X b F 7K A7
PR AE SR B 28 AR RN AR /N Ca”
Mg* % & FHr th , SO, Na™ #1 Cl” 5y EE 45
HCO, FZ R T it A M = A SR Eh i
Wy XAk U (BR 2x 45, 2012) 5 T8 UL T 7K & As 1
FRHEEZ —ZLEEEN R ENE A (EE
B, 2010) , B F 3R R om Z0 Y 28 R v 4 VR
F, o R 3 858 i 5 ol Ca® Mg FIF -, H Y
OEA G T KT Ca?t Mg FE R TR
VTR N S B0 W 1) KA L F kR 3
FE SR W, I F, 3R S X R K
HK A A BAE (B2 55, 2012) . Fy i DR 3804 4
i I F8 AR o Mn® R pH {H, H Min™" 52 b 56 |, 4 4
A6 o LT K b R A ) R U 55 TR P A iR A T
B8 0 DO R b 6 VS A R R R AT R AR R (3R B
,2019) ;WK b pH H 2 Pt Z 5 b, R T
7K R B R AT T O Bk B 5

5 KA B AR 2 AR K i R 2007 ¢
I FE AR N HCO, JAs Na' T \TDSHICl , H#
LIEA G . Na® FZok A UTBUS A 38 X & ahe

F4 WEMTKPT &850

Fig.4 Distribution of I" content in shallow groundwater
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HRKT & i 5 KA R R

Relationship between groundwater I content

R2 REMTKEERFHRETER

Table 2 Matrix of rotated factor loadings of shallow ground-
water
- N 7R K
F, F, F, F, F,
HCO;~ 0.974 0.016 0.129 0.989 0.121
As 0.970 0.061 0.035 0.881 0.029
Na' 0.933 0.311 0.136 0.961 0.184
I 0.923 0.311 0.149 0.973 0.022
TDS 0.873 0.464 0.116 0.933 0.331
Cl 0.855 0.476 0.140 0.961 0.181
SO,* 0.820 0.562 0.066 0.519 0.840
Ca* 0.014 0.912 —0.195 —0.110  0.766
Mg* 0.523 0.827 0.042 0.090 0.971
F- 0.342 0.650 0.276 0.217 0.934
Mn*" 0.074 —0.055 —0.877 0.111 0.120
pH 0.395 —0.067 0.758 0.214 —0.022

Fig.6

B AR A, CU 3220k | DURRE v 5 36 M HAth 530
AW 0 . Fo b PR 4800 B R AR AR O SO
Ca™" Mg" fIF , H¥RIFEMX, SO, FZkA &
A B A B R B DTBRUA A DRI TR R R R K
KA EAE R T S mm FLHE .
23 RESMER

R I Hr R B (1B 6) BT LA e, 24 2 fa] iR
B <10 B}, R BT, oK AR 2 7K R K R 2K
SRR 4y RN WK —25 . TDS.CL SO, .
Na'.I \HCO; .As.Ca”' FIMg"" ;%8 —2K.F ; H4
FE B R pH AT Mn* "L R JZ R R K8 — 2K . Na™ |
Cl" . TDS.HCO, T #l As; 5 —2& . Mg . SO .
FoA1 Ca™ AR R R i Mn™ 1 pH. 55 — 2
KT 5 TDS.Cl \Na Ml SO, 2 [a] B &5 fe /)y 5 ¥
JZEJEKT 5 Na" \ClT . TDS HMIHCO, 2 [a] i 5 %
AN GHR R R LR 2SR R g A B R O T U5
R R G W TP A LR 7 FO85 R R A 5

3 MR K b e AR N R

3.1 AR R E Kook STl BT S R Y 2

B HUR Z 3t vty AR ARTTRBUK it K b o AR AU
WK ] & A 2 s 3ROK e i /E L . R B BT
e DX B AR AR 3 % i 243 3 R0 B O A )R
JEAR AL B . Ok 2 A R 3 DA 400 i W B B, DT AR
Bl R, 7 B AR M, 38 2 DX 3 77 b ARUR DL AR s A
W7 480 2 ), 0 M AR R LR D T S W SR Bl e
5i 2 585 , ORI Ry DA b BBt 1R 2 O 2 A D0 RRLG AR
R 8 JEUER BT A R A — SR WU, R R
M6 % 75 e =R O — A DT AR, 150 23 X = TR )

K6 Wk (a) JRIZ R IK (b) 543 BT Bk 5]

Parameters clustering analysis of unconfined groundwater (a) and shallow confined groundwater (b)
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FHUTRL TE BB 0, 2 b DR BBl K, R 1M1 &
T =AU R — W0 S (R A2 5, 2018). 7EAY
T2 SR T A O AR B O Lk L JF
S0 5 R K B A3 A L RS DX R L R K 4 A
BN S A Tl I o ST R TE RE b 2 7/ R (U A i
G360 T A D FR b TR 4 — AR G Ak HE B Eh
SEM G — &G A Bk 5 I R R R
5300 A R Ak 2 ME DRI XURR L PR, MR K P
L) 43 A 5 AR 2 DDA G

A AIF 2% DX K SC M 5 R RNV 2 M R OK T 2 4%
A (L LA 4) RT U M, H R A L st Ji 1)
[ e 17 O 7 0 S S S i ) A
AR B . Ll XCHE R K 2R J 2 R K, P R X
S WS B AL R K L 7K SC b T A% 4 52 0T 952 ) UK
o3 AN B L (1) Ll AR T VK < L S T B AR
12, B K & 24 500 mP/d, I 3] B/ T 100
m®/d; Bk BT FT 2 , B0 I K 5t 3k 968 m?/ (dem) ([
W 1.41 m). (2) 40+ F I XK R K : B E IR
(5 A N R L IR X N N B 1T/ N T
500~1 500 m®/d; ¥ H — R F= b i db R 3= p
PLR L 7E 150 m A5 B8 0, T8 18 2 4> e RS + 40
B DX BPE B K 2, BT, TR R AR K,
BTGRP 2 A 7R R K TR TR 29~64 m, LA 9 7K
150 380 m®/ (dem) (PR 15.36 m) , Jey il H it .

Ly A AT i DX A R K R X, K2
R Bk A, MR K K T B BE AR R (O 10~
4%) M N AR AR B AT R T LAY AR S AR
KRR R LR K AR X, KR A T D R

SR + B Z SR 28, K ) BE AR X
UNTF 1%0) (23545 ,2018) , S GE ML X . 40 + %
JEE K 2 AP R R AN M B R 3 b R K AR
TR %, R K K A B R 725 R R M R K
FEHEM T 5L R R RO P E S B T
JK H LAY A 3% 7K S Hb AR B R
32 HmMIEBEENKIMIKKFETE
321 ZEEXRIER  Gibbs(1970)fE#5H1 H A K
TR FZA A T AL 43 28 k £ F 8 KRR
[/ e R IR SR S W A St U S PO LI S O
A AR B (yCl /y (C1+HCO, )5 TDS ) 5% %,
yNa'/y(Na®+Ca*" )5 TDS A9 & R ) I B X a3~
IKIKAR2E T8 AL . R 7 AT LR 48R 280K
BERRIEAE T 28 % £ PRI (A7 3%, RARF5E X
WK AL 28T B T2 B2 57 2% 45 1

T 7K i B K (150~300 pg/L) Fi A 5 il ok
(=300 pg/L) KFE TDS f KA M 41 282.73 mg/L.,
He/ME 16 851.83 mg/L, ¥l #h /K ;yClL /y(CL +
HCO, ) % K 4 7 0.95, & /NMA H 0.65; yNa'/y
(Na"+Ca*" ) K{H 4 0.99, F/NME A 0.80, 7 W #
7K e v K R e K 32 28 R A T BT
DX Hb R K A B, MR K FE R R AN, 2R kA AUHE
P A (L R A N e L W R 2
AR P AW YS , WERW RN, S8R E +
BEER B M T VK o i AR B 2 . Rk, T
K b R AR 2 AR R MR AR AR S AR X S R 4
Bras R S 7 FOAR RN 78 L W 4i Ve — 2L
322 BARWKMER KAEHEE A5 KEM

K7 WK Gibbs &

Fig.7 Gibbs map of unconfined groundwater
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Jei A ) — T DL Ak 2 KA VR L 7K 5 VR AT b
KA 2 B AT 5 ) 2 B R AR W I R U
bW AE R K R A A A R DO UE T2 H A X
IV YR R R R R DR (k23 5, 2012) . FE XK
V410 (4 -4 o0 A UEAT 5 SE Rl TS R K
MXTAE H A A s A AR AR
T4 -
IAP
SIZlgT , (2)

S, STk 7K WA X8 ) () 1L R B0 TA P oK %5
TFF AT 56 B T B3 BE B KON 0 W I i S 1) ST i
WA Y SI>0 B 7K AR XT84 2 ik 40 A o
KB MR DTTEAE T 5 24 ST<C0 B, 7K I WA % )
KA, 0 WK & AW AR 2 SI=0 B, K iR
FEXT 4 4ib F - MR 2

b R KA AR TR A s A R
AR A S TDS 1956 & (B 8) il LU L B 5%
X4 K 22 B K A T O A (94.4%0) Bl = A
(97.2% ) ¥ 4b F #0513 AR S (ST 6 =>0 ST 1y s >
0) , HXT T 5 £ (100%0 ) ALK FHB 4> A4 8 (94.4%) %
A (83.3%) kb F A4 AR S (ST 405 <<0 ST =<0,
SIyr<<0) 5 3% )2 7K H KA X T 5 ff £ (100%) F1 £
B 2 A1 (87.5 %0 ) 4 b F AH X 4 FLR 2 (S50
S =>0) MR F AR (100%) A E (100%) Filas
A1 (100 % ) #4 4b F AE A8 FIR 25 (ST <<0 . ST 415<<0 .
SLiw<<0). B F TDS 1§ K, 3k 09 1 A48 5047 T 1
K, 2 W 5 R A8 AN B V4 ik 5 T K R 2 R K b &
AR = A NUTEER, DA AR
VAR AE FE 5 T K R 23 IX I8 % A A T R IX
R TURE , 1 J2 7R e 7K rp g A 1 R s i R3S . 7 i
A H = A RRIRER R E Nk b HCO, ([Ca™' |
Mg™ $EHE SR, A7 8 DT R R AR 1 ik 3 301 o T 2
T K SO . Ca> MCL  Na 2 HERE , # Rk
T ETORIE T & W Wi i (R4 55, 2012).
3.3 pH{EFMEh

pH {H J2& 5% W 1 F K ot s SR — N EE R R
(Lietal., 2014). 7 55 B Mk 5 44 T, B 1A 2k 4 4
AW ) 2 1 A T 22 00 B F A, S SO X S T
BOEE BB A AU, 1 A T LA A PR R AR T A
FUYy 1) R K E R & 4 (Lietal., 2013). H#F5EIX
RJZ M SR Bl pH B C R (B 9a) AT LLE 1
7K H R K AR R K B R e (pH ol 8.25~
8.90, ¥J1H 8.58) , 7K J& /K v i L /K pH {2 8.18, %
FPT Al B P ) b K A B A R T Y S AR R AR

E8  HEH T AR WA 6 5 TDS (¢ &
Fig.8 The relationship between the saturation index of min-

eral phase and TDS in shallow groundwater

Eh J& £ 1E K R 48 A Ak i RS 1 8 b5 (B &
G5 ,2012) , A YK AR A I BB e A (A 124S) , BF
¢ X K FR 2 K K EhJE B 4 i O 18.0~
214.0 mV 1 25.0~68.0 mV , WK AR R ZE
AREKAFHEFRS . HRZH T KRBT &5
Eh ) 5¢ & (F 9b) il LLE WK R 2R K T %
W5 Eh AR AAHCC R 12D KEE KR8 T
FRBLK (75.0%) , A K AR 8 35 Ak (25.0%) . #E
AALSRAET  BORE & 207 T 5 KA T LA 8k A
F RN G XORIAR AL X, MR K A BR T 3R 5 1) ALK
S5 1) b TR K, LAk W B B M R K AE RS 5 FE 55 i
JRAAE T BURE s 60T B KA i Dot i b o
HEME D, 0 AR T Rl A 0 B ALY B ) s AR T
ML B 4 5 B, Eh 2 5% i T K L 4 1Y B R
34 BFRBEMHEXEDT

WPEH T KRS I75 TDS.HCO,” .Mn°" . As fl
Fro&RPLREL0), i —PHE T 5T KA
2 b 2 B B IE R A LW K TR )E R R K
L5 TDS MTHCO, 2 I &M EAE, 5 Mn* 2t
FHX

F 5 X Ay MY fg PR B 1 52 X, 25 P 32 R TR
/N (AR ANRD | i B, MR K A R A R TR T
A Ll b 3 1% T 300 V5 U5 AN BT Ok R 4 i R K
Ko+ 4 BRI 4, TDS A Wb o, (R i X 0 38 2
- SR AR N R T 2 B A v R B T

TIER T &S A PR R A OC (R R
2520185 F R 154, 2021) , 76 f i J5 A9 b R 7K 3R 5%
o, UORRAY TR A BT S8 2o AR R AR B 24 LA
HCO, A FBIRAAE, ANl Eh 5T %
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K9 WIEM T KD & &5 pH(a) \Eh(b) IR
Fig.9 The relationship between I~ content and pH(a) and Eh(b) of shallow groundwater

K10 #FKI &85 TDS(a) HCO,  (b) Mn* (c) As(d)FF~ (e) 3 %
Fig.10 Correlation between I~ content and TDS (a), HCO;™ (b),Mn** (c), As (d) and F~ (e) in groundwater

AR B VE L 050 T Bt 36 A LA 16 4 e 8 00 30 1l K
o K T S B A LR DL R HCO, & & T
[IBIN=R

i ALY TE IR SRR T R A I IR R R B
90 1 R ICEE N bR K (B8 ¥ 46, 2019) , WK
FNER 2 7K Fe K Mn® &% 45 [l 43 1) o <<0.53 . <<
1.20 mg/L, 7E ¥R JZ K /K th 5318 LR B T Al T
Yy / Bk A ) 38 R A 1 W R A R AR e
e DA T AH IR RS AR MR K TS s
JEL SO e e R R A o b R K R A R IR A 2R
MR K O 8 R S A R A AR 2 (L er al.,
2016) , S BLTE M R K H TS

MFRXH TR SHSAsEREFEMX, 5
F A AH G AH X 4555 . /K SCHbER 1 2% 4E FH L pH 1
T )22 1T K A WA A5 38 0% As TR KB LY
FHENE RS, 2014) , 0158 X As # b B BURE
JEHCH 64 GEBARZE R 13.6% ), Horp SN RRE o0 &
T 7K R e K (7 As A AR A BAY 83.3%0) , As Al
I 78 T 7K o 0T 684G A ) 9 F U s 1A . /K S
by 3K A 27 2ok R R b 5T DR 3R A T RCAR 1 ke DR R 43
i (=W 5%, 2018) , ffF 55 X M T /K Hf F OB f i BURE
BBCR 24 GEBAR R R 56.8%) , b & T & &2 >
80 pg/L Ay 7K s I L R /K FFN T 7] RE
FH I T8 AR
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4 4k

CI A 7 5 38 BLAK 4 M g 2 1 R = B JRL X
WK T SHEIEE <730 pg/L, REZRIEKT & &
0 Bl <183 pg/L, H:ip 16.7% A K A1 12.5% RY
TRJZ AR R K KRR T % s i (b R /K BT s br 1 (GB/
T14848-2017) )+ [l & K BRAEL (80 pg/L) , 11.1% 1Y
KRN 12.5% A7 )2 AR KK FE T & = ad OK IR
P 8 Bk DXFN b 7 M e R R OBR T e X 1Y R
(GB/T19380-2003) ) (1) [ % b (150 pg/L).

(2) ¥ K K FE Hp R K 35 K | R A K R
WK 5 EE 430 R 19.4% .69.4% .5.6% F1 5.6% , %
JZ 7R R 7K KA v i K S8 ALK R R K 4y )
F12.5% .75.0% F112.5% , 7K Hh e i 7K i e st
K T TR R R R K

(3) Hh T 7K e i ) 2 1) 43 A 2 B Y
Aty M DA LRI AR S S A1 4 S TR, A MR K R 45
B ZE R HE A M oK Rl 2 LT
e BUK ORI K R K A 2R R R Cle
SO,~Na %I F1 C1-Na #l .

(4) B 7K SC b T 2% A4 R O B 1 F T 7K B B
Ab L F5E W K B 3 A2 R 2R R W AR VE AR
VU 2 4287 Gt VA B HE ALY R )V R UL UE IS ) R
JZ AR K A2 W)V R DU TE B I PR B (4 52 )
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