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Abstract: To investigate the distribution and major influencing factors of the inorganic sulfur forms on Phragmites australis
marsh (PA), Cyperus malaccensis marsh (CM) , and ecotonal marsh ( P. australis-C. malaccensis marsh; PCM) in the
Shanyutan tidal wetlands of the Min River estuary. Results showed that during the spatial expansion between PA and CM,
the contents of H,O-sulfur, adsorbed-sulfur, and HCl-soluble-sulfur in the soils of PCM (0—40 cm) were generally higher
than those of PA and CM; however, the values of HCl-volatile-sulfur was just in the opposite. In the vertical direction, the
contents of H,0-S, adsorbed-S, and HCl-soluble-S in different marsh soils decreased initially, followed by a subsequent
increase, while the values of HCl-volatile-S was just in the opposite. The average of the different inorganic sulfur forms
generally followed the order of HCl-soluble-S>H,0-S>adsorbed-S>HCI-volatile-S. The average total inorganic sulfur ( TIS)
content accounted for 22.29%—39.99% , 32.39%—33.33%, and 30.20%—30.86% of the average total sulfur (TS)
content in the soils of the three PA, PCM, and CM, respectively. Compared to PA and CM, the contents of H,0-S,
adsorbed-S, HCl-soluble-S, and TIS in the soils of PCM increased by 36.94% and 54.31% ; 34.84% and 13.03% ; 73.25%
and 67.59% ; and 45.72% and 45.28% , respectively, while the levels of HCl-volatile-S decreased by 2.78% and 22.24%.
The contents of H,0-S, adsorbed-S, and TIS in different marsh soils were mainly controlled by the organic matter and
particle composition, whereas the values of HCl-soluble-S and HCl-volatile-S were dependent on the oxidation-reduction
environments and the distribution of metals. This study found that the spatial expansion of the two plants not only improved
the supply capacity of the available sulfur in soils but also reduced the adverse effects of volatile sulfide on the growth of the

two plants, which was of great significance in maintaining their strong competitiveness in PCM.
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Fig.2 Horizontal distributions of the contents of different inorganic sulfur forms in soils of different marshes
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Fig.3 Vertical distributions of the contents of different inorganic sulfur forms in soils of different marshes

*1 AEAXBEEMTBEEEESLINREHNEEREETREN
Table 1 Vertical variability coefficients and the average contents of different inorganic sulfur forms in soils of different marshes

TEAHUHRIEZS Inorganic sulfur forms

T S =l
Marsh types Ttems KR W B BN T LT N R LY R T HICHLER
H,0-S Adsorbed-S HCI-Soluble-S HCI-Volatile-S TIS

P Fit/ (mg/kg) 146.09£81.63a  46.96£25.98a  103.53226.60a 20.47£1.60a  317.50£118.79a
R CV 55.87 55.33 25.69 7.82 37.47

P-C Fit/ (mg/kg) 200.05+£42.33b  63.32£18.24a  179.37246.46h 19.90£1.18a  462.65100.52b
5 R CV 21.16 28.80 25.90 5.91 21.73

o F/ (mg/kg) 129.64£16.09b  56.20£13.90a  107.03x10.82a 25.59£2.25h  318.45%29.11a
R ZEL CV 12.41 24.73 10.11 8.79 9.14

a, b FRAFRFEBR I 2 [F] ()22 57, FREA IR — 8 TE P<0.05 K L2 5& W

2.3 JoHLmR B R it A

PSR A A T RN e I 2 T M - A TIS S SR A A ((317.05+118.79) mg/kg) L ((462.65+
100.52) mg/kg) Fl ((318.45+29.11) mg/kg) , i AH N 28 RIIE M 4 B & 5 Y 22.29%—39.99% | 32.39%—
33.33%F11 30.20%—30.86% , A, Ak e 3R TIS & & B 55 T2 B i A g i3 e o ( 1R] 4 K]
5), AT ERER 1.0—1.5 %5, BRI ,0—10 em )28 TIS 7 BRI F BN k28 5l 10 M > 7 =5 15 b > 4 -
VEAE TR, FLAT SR S A T AR (P =0.011) LUK 3 A R 5 se B i (P = 0.006 ) S 47 76 B 35 25
5320—40 cm 21 TIS &8 AR F PN A4S 1T > 48 M IE IR > 2 2508, HL 2508 S A A IR
Hi(P=0.001) 2570 5 58 M3 2 E 18 ( P=0.026) DL M3 2 10 S5 A8 510 (P = 0.030) Y EAE 3% 2
555 0—10 em LJZAHLL,50—60 em )29 TIS 5 8 783 IR A8 F T 10 b > = =5 10 b > Jg i1 25 00l (HAR
SR 5 A T R [ AR B A R (P=0.036) . BLEE EASLT S, AS RIS B H 40 TIS & &
A B B AR SR B TR B ) 15 2 S R IS 1 A2 Ak, Horp P 2518 b 5 58 A 1R T 30—40 em R BUS K
B, AT P AR 1 T 20—30 em T2 BUSRARE . LRI, 3 RS AU 1 33849 TIS fitt i B AR R BN 2
B > 7 25 0 > R R AR, A 200 O ((174.59+42.84) g/m?) | ((252.19+18.46) g/m?) Fil
((167.30£16.51) g/m*) , 5 EIR M ARG M3 5= 08 HUAH L, 38 #8512 =38 19 TIS i & 43 53 N T 44.44%
150.73%.,
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EAEIR A S — N 2,5 x, M xR B IE A OG5 o AF7E B B0 SRR 6, n] B VR 2 3 A AL AR A
BERM& BT YA 5B Y 2,45 a1 a AETE W B IE ARG 105 oo, A2 7E I A AR 56, FT B AR J2: 135
FE N L AN UL 2 AR 2 5 = F M 2,5 ao EAE W B IEA G, v R LIRS R T iR,
U, AR IR | 3753 RN A0 FURE 2 A2 5 M i 9 1 b 3 TC LA B 2 1) SR B R 2 ( R TR ]
K 75.95%) , T4 )@ )0 H o Ao B H B 52 e ( R AR TTAR AL 13.02% ) , A Tk — 25052 e A [R] TC AL
BRIEAS 040 1 B R 1, XA R A TCHUAR & el BRI AT 2 e B A 2R R b (36 3) , 45 3k
B, S50+ 8 Y H,0-S | Adsorbed-S Fl TIS & i 73 A =22 A7 HLTT &t 1520 (R 435124 0.68 ,0.73 A 0.
93) ,1fii HCI-Soluble-S F1 HCI-Volatile-S 7% # JCAT ] Al 3 A J7 F2 ; 248547 W0 i 1= 1 9 HC1-Soluble-S #1 TIS &
B BRI (R 4352 0.93 F10.88) , H,0-S Hil HCl-Volatile-S 7% & b 52 I kL & 0 (1452
A, 1853 515 B E AR SR HLE (Eh) Fl Fe 35/ AYSZIE (R 43514 0.94 10.99) , Adsorbed-S & i £ %37 Al & ik
BISZIR (R* A 0.57 ) 5 6 31 VR s 3819 Adsorbed-S FT HCl-Volatile-S 15 i =2 B 32 21| Bhobr AR 5 1 52
(R*535°4 0.91 F10.99) | TIS F 5z FIEHRL & /2 B2 4, 8 32 24 HLT S & 1520 (R 0.96) , 11 H,0-S
1 HC1-Soluble-S & & A& HG LMK FiE AJ5 2
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Table 2 Eigenvalues and principal components matrix

TR RBTTR R

M H 2R 3% FHE(E o . K%
Marsh types Component Eigenvalue Contribution A“l,Jmu,lauve Factors 2 22 z
rate/ % contribution/ %

P 1 5.854 58.542 58.542 ERS -0.800 -0.574 -0.153
2 2.29 22.897 81.438 FACB AL x, 0.787 0.607 -0.011
3 1.151 11.505 92.944 pH x, -0.813 -0.543 0.110
4 0.54 5.398 98.341 FKE %, 0.452 0.869 -0.166
5 0.166 1.659 100 HHLFT s 0.260 0.547 0.747
6 3.01x10716 3.01x10° 100 AL xg -0.012 0.900 0.169
7 1.11x107'° 1.11x107% 100 KLy -0.042 -0.175 0.962
8 -8.25x107'7  -8.25x1071¢ 100 Cu xg 0.387 0.732 -0.185
9 -2.48x107'  -2.48x107" 100 Fe x, 0.960 0.005 -0.043
10 -3.23x107'  -3.23x107" 100 Al x4 -0.666 -0.084 0.738

P-C 1 5.823 58.225 58.225 SR x -0.952 0.170

2 3.235 32.349 90.574 AR AL x, 0.935 0.116
3 0.544 5.442 96.016 pH x, -0.826 0.381
4 0.306 3.062 99.079 K %, 0.622 -0.709
5 0.092 0.921 100 LT x5 0.927 -0.026
6 2.71x1071¢ 2.71x1071 100 FRL a6 0.462 0.866
7 9.89x107"7 9.89x 1071 100 kL «, -0.237 0.875
8 -5.97x107"7  -5.97x107'® 100 Cu g 0.968 0.087
9 -1.23x107'  -1.23x107"° 100 Fe xy 0.681 -0.689
10 -3.23x107'° -3.23x107" 100 Al x o -0.054 -0.992

C 1 5.425 54.249 54.249 5%« -0.871 0.427 -0.109
2 2.17 21.697 75.946 AACB AL x, 0.843 -0.473 0.154
3 1.302 13.023 88.969 pH x, -0.132 0.673 0.130
4 0.762 7.625 96.594 FKER ay 0.650 -0.736 0.143
5 0.341 3.406 100 HHLFT s 0.093 0.864 -0.294
6 3.52x1071¢ 3.52x1071 100 FRL a6 -0.291 0.88 0.232
7 1.88x107' 1.88x1071 100 HRL %, -0.571 0.694 -0.377
8 4.35%107"7 4.35x107'6 100 Cu xg 0.944 0.021 0.229
9 -2.65x107'7  -2.65x1071¢ 100 Fe x, 0.308 0.090 0.923
10 -9.72x107"7  -9.72x1071¢ 100 Al %, 0.666 0.490 -0.474

R3 TRERRMTELNRS HSHREEFRRENZ S EEASH

Table 3 Stepwise regression analyses for the relationships between inorganic sulfur and environmental factors in soils of different marshes

MR TeHLEIES Jife R p
Marsh types Inorganic sulfur forms ~ Equation
P TR VERR y=-163.789x5+1267.226 0.68 0.027
1 BB y=-53.514x5+413.394 0.73 0.019
BICHLR y=-231.965x5+1904.842 0.93 0.037
P-C IR y==6.717x,—6.793x,+1146.057 0.94 0.008
AR R y=-13.965x,,+555.297 0.57 0.050
EAN IR e y=-7.935x,+687.703 0.93 0.004
TR E KRR y=0.109x,+0.216x,+3.387 0.99 0.001
B y=-16.732x,+1534.557 0.88 0.001
C AR R y=-1.097x,-5.229x,+201.383 0.91 0.012
ThRTE KRR y=-0.553x-0.319x,+13.112 0.99 0.021
B TCHLER y=-34.587x5—7.476x4+662.315 0.96 0.020

0 B xg IR BN TR 3% 2.
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55 ] AR A S8 % R D TR YT 11 9 3 2 3 14 45 T A 7 AR TR R R AL T KO HE A
[ R I R T 18 R BT A = P < 3 S 1A i 0 RS T 131 LS 7 O N 1 e a7 NV i B 2 e R ik
S EIITUT & HCL-Soluble-S>H,0-S>Adsorbed-S>HCI-Volatile-S , 5 i P 45 45 % = V1.7 J50 #7509 3y - 247 114 AH
KWL R 5 (F 4), AT HELHR SRS TS SRS B EALEE R N2 M YTy (15 + 5 TS
B T IR E A X SR A IR AR PR e S SO TG 1 A X A TR Ak TR - VA
AR AT | 328097 R WA AT 1 3 K I R P G R R S BRI T Y T HL,0-S Al Adsorbed-S
FEELL SO MIEAFEAE SO i TR IR b, A8 0 32 47 B 30 s il g A 1 s IR [ =38
S 3K T S L SR (AR B v ) SR A SR, A R AR B A 3% 3, S 80 - e BB S 5 7 1k
RTEHLER R T A HEER RE 7, o 1 i T AR T ORI A H,0-S Al Adsorbed-S # &, HCI-
Soluble-S = Z R FIBRFRES ik PR BE S5 45 & AF — i A= LTI VE M EHLE R, & i TIRYEA I . S riRoKiE i
ARG, VLI TR TR & 5 T K& & Fe Al FRYE DI, HAERE A /K TPl B A5 1 SOT J& , il nl
55 38 P B R 5 L VT TE T U 2 1 B Ak A ) (W MER Y CaSO,  FeS, il AL SO, BT YA KT ER
Bi) ', F IS EC HCl-Soluble-S 5 TS i 8 Y L i3z 5 Tk 5 IR /K i ., HCI-Volatile-S J& 78 PR A A 5 o
SOY # i AR AR S Ab R SR A1 BT SR JC AL AS T T I 4 & VAR, TR 0L - b S s m e Her i BL
A SRS VTR 47 T R~ O 2 K JE ST B o | R A G K R AR (R
5) W ACIRBLE S | TR FREE T A T HCI-Volatile-S BIIEAL, 340, 12 5 nl 41, VT 1 B3 M - 38 LA Bk
TSR 32, BRI AR 2, A SARXER A, BT A A F HCL-Volatile-S 9 2REL> . JRA BF5E
T, A AL B B AR R AR A T R — M R I R R P A A A e b T L SR
IRV HIAF E | TR 7T 11 (0 72 25 3 5 e 5 e i ELAT AR i 1 2 7= 0, b A WL B R AR e YR VE ) )12
AR E R (R S) N2 HHEE KRR, RO 22 | H I B0 118 HCL-Volatile-S 44

F4 TRAMRREBMRETELTNTEEXLE

Table 4 Comparison of inorganic sulfur content in surface marsh soils in different study areas

IF7 X 32k Lt 3] H,0-S/ Adsorbed-S/  HCI-Soluble-S/  HCl-Volatile-S/  £:2% 3CHk
Study region Vegetation types (mg/kg) (mg/kg) (mg/kg) (mg/kg) References
IR (ITIR) *b 15.08+1.31 20.59+1.27 *a *a [24]
HAEKH Spartina alterniflora 24.06+2.65 28.43+1.39 *a *a
% Suaeda salsa 23.60+1.16 24.46+0.97 *a *a
P52 Phragmites australis 13.10+0.88 22.37+0.71 *a *a
T BH (VL) b 43.61£32.64  30.57+30.49 * a * a [15]
ZURPEX (ER) b 51.05+4.33 * a * a * a [17]
SATFBR(HIEYT)  /NMEE Calamagrostis angustifolia 40.9+19.60 29.5+12.10 36.2+15.10 1.21+0.35 [14]
BRI Carex meyeriana 70.5+19.60 44.2+5.40 48.6+25.70 1.17+0.15
BRE L Carex lasiocarpa 111.8+71.7 74.0+46.1 61.6+17.6 1.90+0.5
[T T () 752 Phragmites australis 146.09+81.63  46.96+25.98 103.53£26.60  20.47+1.60 BN
PSR P-C 200.05+42.33  63.32+18.24  179.37+46.46  19.90+1.18
BEMEAE Cyperus malaccensis 129.64£16.09  56.20+13.90 107.03+10.82  25.59+2.25
‘(ig”j‘f%%) # b *a *a 2994.5+826.10 *a [8]
i’k‘%ﬂ;}m{% x b #a * 1100.0£562.00 *a [28]
ﬁﬁi&iﬂ@@jh%ﬁ) # b 551.2+245.64 *a 1023.4+488.10 *a [12]

# a TN IZIE A TCHURBARELR .+ b FoRBFFE X Ik JC A Bl 7 75 Hh
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Table 5 Physical and chemical properties of top soil in different marshes
P Hb S Marsh types
B T o P-C . 255
Physical and Chemical factors . Phragmites australis-
Phragmites australis

Co M-

. Cyperus malaccensts
Cyperus malaccensis

R LH I <2 wm 16.06+0.81a 15.66+3.04a 10.08+5.89b
Grain composition/% 2-20 um 55.44+1.39a 64.27+1.39b 51.82+17.24a
>20 wm 28.49+1.58a 20.05+6.33b 38.09+23.14ab
+HEZETE Soil bulk density/(g/cm®) 0.99+0.01a 0.91+0.03a 0.99+0.01a
£ 7K A8 Moisture/ % 52.47+4.82a 51.37+6.36a 48.13£3.19a
pH 4.81+0.14a 5.3320.21b 5.66+0.07ab
H1 5% EC Electrical conductivity/ ( ms/cm) 1.61+£0.23a 1.61+0.17a 1.81£0.29a
HHL Organic matter/ % 6.69+0.66a 6.96+0.25a 5.67+0.71a
Fe (g/kg) 45.89+0.87ab 48.57£0.67a 43.83+0.77b
Al (g/kg) 33.72+0.38a 35.01£0.01b 32.80+0.73ab
Cu (g/kg) 0.061£0.001a 0.061£0.001a 0.058+0.001a

a, b FORAIR BN 2 [ 22 5% , PR TR FoR 3 AE P<0.05 R L2257 B3

5 EAMHICHFFE B XS EE AT, 5575 BRI R E FR /K IR Hb 4 € () HC1-Soluble-S 7% & DA K W75 HL 3V 75 1k 4
IRETTURR P H,0-S % &A1 HC1-Soluble-S 5 2 14 i 35 w5y T F 5] 27 35 X6 VR 7K I 1 1T 151 958 b, 199 4 DG HF 52 28
{H . —J7 1, AT RESE: F T AH OGO X S (i 35 32 B4 (s i), i 45 R 3EFLIBROK i SOT &, Iz iR
Pr it KA B I IF — B A TR R R R, B 0t S B H,0-S FIl HCl-Soluble-S 7 & 7] B 35 i 4% /& .
Krairapanond Z50F 57 3¢ B | 25 P4 B1V4 £R VA 13 b %) HCL-Soluble-S % 1 E 2R I T - HEFLBR /K b i B R 25, 1hi
Daniele MR IE T A X 38 3219 H,0-S &A1 HCI-Soluble-S & B2 MW 520, 55— J7 I, [ A €
WF5E XS 35 Bk B Ak 4 B i v ELAE R AR /50 100 4 I Ak A T e XU P T 3 A, 2 3 0 B AMF 9% X 35 HCL-
Soluble-S 754 e i 1 B[R 22 — 18- 1228)

ARHFIE R, 2 S A A R R AR T B RS [ S T LB A9 4 A R A, HLIE A 58
R 1 A H,0-S F1 Adsorbed-S & H7E 0—40 cm 12 b RK S = T Al BE VR 0, i D8 o] g2 S5 A i e 25
) ah Rt vk R R AP T A AR A O, O TS 2 B, S T i v 35 1 A X 2 R Al BV A T R
T, X A S ECHAL 5 Yy R BN, 3R TR BE AR R e L A R AR (R 5) o AL, S EE
T T S (A T 28 B A Al RV i e A 2 B B A XTI v I U TR R 1) s A0 R ) 42 A R )
SR, (T A5 AR HT T M S 2R O (RO RN ) 5 e i T A A Y A IR (R 5) X ST
IR AT MT AR HH 11 A 398 0% 20 SR 2E S AN AL 5 5 R AN [ S 200 b £ 5 rh H,0-S A Adsorbed-S #5434 K
ST IE5 I8 BN — 3, Adsorbed-S 3 %23 2 B B3 7 52 i WG RN B 57 RS 1) O =X P B8 A - e A 3 1
A TR 5T 22 0, B AR £ A IR -5+ S A A G A 4 B IR AR E Y R 5 T, i T A A I M
S5 %) 240 S 2 B S T S T M I A Y 4 T A5 Adsorbed-S S AN, ARHFST
I H,0-S Fil Adsorbed-S &5 i S HUH AR LA AR LARAE , H — B FEER N E VI IEM R R (E 6) JRH S
ZH A DA E AR I AL T ah A A O, B2 H,0-S B i gl A 4 W Al Al T BRI 2 s, Adsorbed -S 7 )
234k g H,0-S R4 FEPY . 5 H,0-S FI Adsorbed-S AH X, HCI-Soluble-S fiY 3= ok Y5 T 15 38 rp (U BRIRAT 3k
R ah B — I U B A RSB LU TE ML, AR, S0 S™ I SME A B &AL g SoT,
N5 498 v 1 T 4 R4 S N A SRR AR T > ARBF 58 I, HCI-Soluble-S & B 7E 0—40 cm 2%
PRR I A A N > T 3T 1R > P 35 Pl T RS A T AP Y Fe Al S BB T S5
MHHEARHL (2 S) , BOE S IE I FeS, | AL SO, 55 B BLALY , #E 1M 2B HCl-Soluble-S & S AHX 4 . X F
HCl-Volatile-S T 5 , HAF 0—60 cm 1 2R AR Ay 50 2R > 2 =5 0B M > A i 1B b, Fh 0 31 208
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b ST VA SO AZ I S e B SR B S 2 RS KO AR R (AR A AL TR R ER Y . FERR AR
SR FE AR T R A T = AR 249 S HS ™, HEMi N T HCl-Volatile-S™™" , X1, ti TR+
HEw) KT BE SN R MR ALY Y T O™ AR BEAS b T B I 2 - 48 HCD-Volatile-S 5 5 1)
WRAT B A P WA M AT S T 7 S A ARG 2 P A Al R Y A TR, S O 1 v B R Uk
PIERe o3 o R A 1 IR URC A R S PR 5 AT R S A R I b I ) 40 OB ( FE R
FURRLZ AN ) BT o oA BTG, (G 39 25 o I T % =5 M b R 5 2 Y e, 10 B - S B S AN =, B
F HCl-Volatile-S FYIRHEL,

AW, 23 5 R A2 () R B 28 200 -
ST 0 TIS ) S TAUREE I M, 1 2 YO e
JE# ) 1.0—1.5 £, ATR TR, TIS & & F 22 5| 160 - P=0055
A LA A U 2 B R, T A A
bR 0 P A V0 U1 3 B 0 R A SR 1 BB D
fo A AS L - A ML AN R S A S
B R IR Y R S O TIS R T4l
BRI, AU R, LA & &5 1 TS
TR R A AT, S
TS SF1 & 2 (1.40+0.29 mg/g) B T A5 510 (1.20+ 50 100 150 200 250 300 350
0.07 mg/g) FGE I 41541 (1.04+0.08 mg/g) , Bt fif PR 105/ (mefle)
R TCHUGR & R rT BE T aiREE e, A, b + 1 B 6 ZiitHE H,0-S ZEM Adsorbed-S FEMX R
@E@%HL%@%&ﬂﬁ%%*ﬁ%xﬁ@ﬁ%%ﬂ@ %q&;ﬁ“ﬂ%ﬁ Fig. 6 Relationship between the contents of H,0-S and
PISED FRATHIIOC TAg A5 10 5 4l % i s fiy  Adsorbed-S in marsh soils
ARG R B, A4k A W b A9 75 35 M T AR W i A BE B
(29.46% ) i imy T Al P B0 (25.79% ) , 1 HLRG 6 R AR Wi 40 L FE ( 26.64% ) 5 Sl P J 3 20
H1(26.77% ) FIZEA K A S Sl 7 R AR 420 (4 A e T2 B A T T b 2 40 0 ) 0 B B R X A
M RN E S S ek R A B R AE YA VR A DY SO e S BCRAST HL B E TT A
A B P e ARG AR, 2 7T A 45 A 38 oA B R T AL 7 B AR X A s

120

40

% B PR Adsorbed-S/(mg/kg)

L1 l-

4 %t

(1) AN 26 A0 1, - 358 v 25 B 28 19 TE LR & &2 8 /K 3R 314 HCl-Soluble-S > H,0-S > Adsorbed-S > HCI-
Volatile-S , 7351 5 TS &Y 22.29%—39.99% . 32.39%—33.33% Hl 30.20%—30.86% , 17T 11 15 4 + e A
R A TOHLGR & 76 4 AL T4 /K7 (R B A T AR TR ) A 18 3 i i o &5

(2) PR ST A2 [P R B BN T 245 4 1B 1381 H,0-S | Adsorbed-S , HCI-Soluble-S I TIS
B SR H 36.94% F1 54.31% 34.84% F1 13.03% .73.25% H1 67.59% LA K 45.72% Fi1 45.28% ; T HCI-
Volatile-S 7 5t BEAK AR, KR 739710 2.78%F1 22.24% .,

(3) ANIRIZEANE b 149 H,0-S , Adsorbed-S HI TIS & & Y748 Ak 3= 2232 5 #L 5T 2 2 R 200 007 21 B 179 45 1
Ifii HCl-Soluble-S Fl HCl-Volatile-S 7 fit 32 257 - 8 S0 A0 340 J5 A5 R 42 J8 ST 3R 43 A 152

(4) FEE SRR I A5 B T A T 4 rh H,0-S | Adsorbed-S HCI-Soluble-S F1 TIS & i, {HFEAL T
HCl-Volatile-S 7 1 , i W] — 35 128 [l 9 R AE AR R4 2 38 S 10+ A 38O A8 465 B8 0T ) [m) e, IR AR 17 4
PEBRL AL AT BEXT 8 A R AR ARSI | 30O O 8 S A IR b i e 4 ) B AR E X,
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