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Abstract: In order to investigate the effects of Spartina alterniflora invasion on the variations of inorganic sulfur fractions
and its main influencing factors in soils, the marshes with different invasion years of S. alterniflora (SA1: 5—6 a; SA2.
8—10 a; and SA3; 12—14 a) in Shanyutan of the Min River estuary were studied by the method of space-for-time
substitution. Results indicated that the contents of water-soluble-sulfur ( H,0-S) in soils generally increased with increasing

invasion years, while those of adsorbed-sulfur ( Adsorbed-S) , HCl-soluble-sulfur ( HCI-Soluble-S) and HCl-volatile-sulfur
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(HCI-Volatile-S) generally decreased. Compared with SA1, the levels of H,0O-S in soils of SA2 and SA3 increased by
10.02% and 2.68% , whereas those of Adsorbed-S, HCI-Soluble-S and HCI-Volatile-S decreased by 9.02%, 10.95%,
7.57% (SA2) and 15.61% , 32.89%, 15.14% (SA3) , respectively. The total inorganic sulfur (TIS) contents, TIS stocks
and their proportions in total sulfur (TS) stocks in marshes decreased with the increasing invasion years, and the decline
mainly rested with the contributions of Adsorbed-S, HCI-Soluble-S and HCl-Volatile-S. Moreover, with increasing invasion
years, the environmental factors affecting the fractions of inorganic sulfur changed greatly. Thereinto, the alterations of soil
grain composition, electrical conductivity (EC) and pH showed great effects on the variations of inorganic sulfur fractions.
This study found that, with the increase of invasion years and the implementation of regular mowing activities for S.
alterniflora, the inorganic sulfur nutrient in marshes would decline and become deficient, which might weaken the invasion

capacity of S. alterniflora in the long term.

Key Words:; inorganic sulfur fraction; marsh soil; Spartina alterniflora; invasion years; Min River estuary
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JZIY Adsorbed-S 8 7E SA1 5 SA3 Z[AfFIER #2557 (P=0.026) , AR AAZAEFRIEH 1+ HCI-Soluble-S
HHRIE 0—50 cm + )2 HARFZ I SAT>SA2>SA3, 7E 50—60 cm /2 F N SA3>SA1>SA2 {HAY 10—20 cm
)2/ SA1 5 SA3 SA2 5 SA3 ZIAAFAE #2257+ (P<0.05) . BB AMZAEBRAYHE AN, % 12 # HCl-Volatile-S
ErEITE SA3 FERAK, HAE 10—20 em 12 SA1 5 SA3 ZRIfFAE B E 25 (P=0.044) . BRI, SA1 +35
28] H,0-S Adsorbed-S S & SA3 1 f HCI-Soluble-S  HCI-Volatile-S 75 5= 14 7K 3725 S v P 2541 L S
5517 SA1 14 HCI-Soluble-S Fll HCI-Volatile-S % \SA2 +IEH & IE S TCHLER & & LA J SA3 - 4rh H,0-S
F1 Adsorbed-S &= KA S HEA S JmhE2 R (R 2),
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Fig.1 Horizontal distributions of the contents of inorganic sulfur fractions in marsh soils with different invasion years
SA1: AfZ 5—6 4F Tnvade for 5 to 6 years;SA2; Af5 8—10 4F Tnvade for 8 to 10 years;SA3 AfR 12—14 4F Tnvade for 12 to 14 years; A A K5 F
Bk 2 7R H ) 0 b 45 - 22 ) 25 57 B 3 ( P<0.05 ) , R[]/ NG g3 7 b [ - J2 R [i) i i ] 22 5 &b 2 ( P<0.05)

2.2 AN ARAFBR IR+ T & B T A

AR AR BRI M 1 38 b &8 S T HLBR & & 09 3 B AR RR AR 38 k2B TR R oA, o) H, 0-S Al
Adsorbed-S 75 7E SA1 5{ SA2 FRRE RIS 52 S 38 i J5 REARAZ Ak, T 7E SA3 Hh B A 52 SRR 185 ik 35
2) . 3t HCl-Soluble-S i , HAE SA1 5 SA2 F- 3 rp B R 3 538 hinJim A2 4k, i 7E SA3 38 ) 2 40K
Weahfb, 5 iR =R ICHLERIE A H, AS TR AR A7 BRI 39 v (1) HCI-Volatile-S & & #£ 3 15 /7 0] L3452
BN AL, WAL, H,0-S Fl Adsorbed-S Ay B A8 S 41 DL SA2 %5, HCl-Soluble-S 7 i (Y T 48 7
PELL SA3 fi i, 1 HCI-Volatile-S 7 5 (9 3 B AF 5 M LA SAL fe (€ 2) ., 5 SAL I Lk, Adsorbed-S , HCI-
Soluble-S Fl HCl-Volatile-S 5 Ft 2 5 [ Y, HAE SA2 432 v 19 B ME 53 51 h 9.02% . 10.95% F1 7.57% , i 1E
SA3 -4 AR 433 15.61% 32.89%F1 15.14% , AR A2, SA2 Fl SA3 +3Er g H,0-S & EAH L SAl
PRk R HAE IR 730 10.02% F1 2.68%
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K2 FRAANEREREBHIEPFEEETIRSETREN

Table 2 Variation coefficients of contents of inorganic sulfur fractions in marsh soils with different invasion years

THFRIEZS 1B +JZ Soil layers/cm
Inorganic sulfur fractions Marshes 0—10 10—20 20—30 30—40 40—50 50—60 0—60
IR SAl 14.3% 14.0% 22.2% 3.3% 5.2% 7.5% 9.3%
Water-soluble-sulfur SA2 31.4% 29.6% 17.7% 26.2% 33.4% 22.1% 20.3%
SA3 13.7% 15.0% 29.8% 11.4% 14.5% 8.9% 10.2%
% A B SA1 16.9% 8.9% 13.2% 6.1% 7.5% 16.7% 8.4%
Adsorbed-sulfur SA2 21.4% 35.5% 18.6% 23.4% 40.7% 41.1% 26.5%
SA3 15.90% 35.7% 33.65% 2.7% 17.6% 18.6% 7.4%
LR T AR SAl 22.9% 4.2% 19.9% 50.3% 29.5% 39.0% 16.4%
HCl-soluble-sulfur SA2 32.2% 15.7% 19.4% 19.3% 30.0% 24.9% 20.5%
SA3 15.5% 8.4% 7.9% 12.7% 5.1% 11.9% 24.7%
ERRAE KRR SAL 28.9% 27.5% 19.9% 15.3% 18.6% 12.4% 20.1%
HCl-volatile-sulfur SA2 16.2% 21.1% 3.7% 17.5% 23.2% 4.8% 18.9%
SA3 8.0% 11.4% 10.6% 4.0% 6.6% 7.1% 6.4%
IRV W Atk ERER ATV M ENECY, Rud i
Water-soluble-sulfur Adsorbed-sulfur HCl-soluble-sulfur HCl-volatile-sulfur
/(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
220 330 440 65 130 195 90 180 270 4 8 12 16
T T T T T T T T T T T 1
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£ 2030 | - =
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+H 3040 - L L z‘
40—50 | - =
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Fig.2 Vertical distributions of the contents of inorganic sulfur fractions in marsh soils with different invasion years

2.3 ANFRIARERIE M 1 TIS &1 ik
AFEIARE R 30 TIS & 23 B AR ERIE 22 80 K, SAT T SA2 # R B3 fin 5 [ AR AR 1k, i
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SA3 BV SEREE I (18 3) o IAh AR AARAR FRIEH 1319 TIS & 8= 7E 0—10 em F1 50—60 cm 1
JEEEARI RN SA3>SAT1>SA2(P>0.05) ,7E 10—20 ecm )2 R B A SA1>SA2>SA3, M 7E 20—50 cm + /23
FI N SA2>SA1>SA3, HiH,SA1 5 SA2 £F 10—20 em + /2 (P=0.049) L) & 40—50 em +JZ(P=0.033) 7%
R EZES, WIS, SAL,SA2 fil SA3 +HER TIS 3 & #4351 4 (586.00+66.97) | (576.12+125.75) |
(507.53+65.83) mg/kg, YN 418 (1) TIS 5 & Bl B A8 K B0 AR B[] 0 SE 4 B BRAIEE 3, R R AVIRAE B
JEHE 0—60 cm 1 JZ 1 TIS fif B A& AT I N SAT((290.30+27.69) g/m”) >SA2( (239.58+40.53) g/m’) >SA3
((228.53+20.26) g/m*) . 5 SA1 #H{It,SA2 SA3 HHEAY TIS ikt HIFEAK T 17.47% F121.28% , i TIS fif &
HIAE RN 7, SA2 + 4 H H, 0-S ., Adsorbed-S . HCI-Soluble-S #11 HCl-Volatile-S fif & A %F T SA1 23 5| B4 T
2.18% 23.44% 21.14%#1 18.50% , 1fii SA3 + I PUFRMIE S TCHLERAE B 73 BIFEAR T 2.95% ,25.27% ,34.47% il
22.49% (18 3) , 1] SA2 5 SA3 F-3Er TIS fiff it i PR 3 2 M T Adsorbed-S H1 HCI-Soluble-S HYfif 281k
SRR AR AR BRI b+ B8 Y TS i BUALL SA2 i, SAT IRZ, SA3 Ak {5 TIS fitf i o TS fifh i iy L 5] )
DA SAT 51 (59.32%) ,SA3 IRZ(47.91%) ,SA2 H:/K(45.50%) (K 3)
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Fig.3 Total inorganic sulfur contents and inorganic sulfur stocks in marsh soils with different invasion years

REFREFIRH RN LA 122 0] 22 57 8.3 (P<0.05) , ARVNG T8 305 AR 7] 122 A8 A R 1] 22 57 .35 (P<0.05)
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3 e

3.1 HAEKHE AR 1 R RS TTHUBR & X

AHFFE Y ) VL] USR] B AR B AARAE B W 4t + 38 1 9 Adsorbed-S | HCL-Soluble-S  HCI-Volatile-S 1%
AR TIS 5 5t K WA 8y RSPV T o] 1 02 b AV LI Eh i i (¢ 3) | I PR ) BB AE T — 7 I, PR VL) 11 5 T
H TG B R SRS o JE DX, AR T LR A il DXL TG Y 7K R SR A T R 1 K R SR 1 T 4 v - AR
WG A A A HLEE A AR RE 5% AR 14 43, I3 0 T B A JEHLAR & 5 5 — D T [ YT
T3 [ BRI Fie hy ™ E A 4l X 22— KRR SO AR LI HIE ik A B0+ 3 b X — e R
BT e TCHUER &, AN [R] TR) VLT A [R) B AR AR AR B b+ 39 P ) H,0-S & i B B AIK
TS AT T 3 2 [ VT I - SR B A R, SO B R AR IR RSN I o 5 R ER S A BT L
MES IR ALY, T 208 b 58 19 H,0-S & B ARXTRAG; 1Ak, tiF H,0-S J2& 3o 8ok d5 i 1 TS ML
TEAS WA W HbAE A (4 8 R B A 7™ A A A A A o A rh 25 R i W H, O-S, H it 3 3 3 9 H,0-S
PR, AR R E ALK AR AR BRI #1381 (1 HCl-Soluble-S 75 1 A1 TIS 25 & ¥ B B AIK T % 74
VU L] E1 R DL S R AR T N AR T e YTR] 1 DX, % P P L] 1 X DA SRR ARV X T kR Dy s
B, MR Tl 3% 3 AT e S SO0HNA 18+ 3 sk S i Tk 2

#3 AAMREXELEKRENBERMTELIRSEXTLE

Table 3 Comparison of inorganic sulfur contents in marsh soils of different study regions

KRBT WeMPPERE  ERRRATANERE HRRREAMR  EIJGHUR

ARITTH AR

WFZE X Invas Invas Water-soluble- Adsorbed- HCl-soluble- HCl-volatile-  Total inorganic EZ BTN
Study regions 1r}1vasl1lon n\ dM/(m sulfur/ sulfur/ sulfur/ sulfur/ sulfur/ References
direction years/a
’ (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
IR E AT
Yancheng Nature AR NA 24.06+2.64 28.43+1.39 NA NA 410.97+20.93 [20]
Reserve, China
s -
BAR NAIINC 6 3IBULATA ATBHI8HM TIGA2T6)  375:13 478013870 s

Jiaozhou Bay, China

LA

Delaware Bay, USA ERAR NA NA NA NA NA 5460.01+3208.86 [21]
ﬁf};ﬂ;; Eﬁ:uary’ UsA AR NA NA NA 2994.5+826.1 NA 3094.02 + 1234.45 [19]
EIMRE]E| BRAR 6 24389+2279  15141£1265  183.17+30.02 7.53£1.52 586.0066.97 LN
Min River estuary, China 10 268.33:5440  137.75£3653  163.11£33.50 696132 576.12+12575

14 250432564 127782941 1229243037 6.39:041 507.5365.83
EIMRE]E| Rt AR 2 156.97+40.06 110851945  148.06+22.66  21.37+1.60  437.45+72.43 (2]
Min River estuary, China 5 167.19+44.42  11595$33.32  14827+2342  2146£135  452.87+93.11

NA: JTEEE No data

ARG AR ALK B A FR IS M 1 38 Y H,0-S , Adsorbed-S , HCl-Soluble-S £ DA & TIS £ %
PR T He %5 XL X AMICHE S 45 5 (2 3) SR T BEAT W O If . —J2& 5 B A K W AR AY4EBR A 6, HAE
KB A A 2k 78 rh AT 35 X6 PRI HR B 5 43 0 WL, I aek AR AR 43 i 1 TR 0K O W 051 2 8 R g P R R
P A Ak 3 BT ) W5 B A A it T =2 ] 1) 3 2 A, B S IS R T IR i, R AR SR o
WK, L2 TR . 5 He ZERIBFSEAR EL , AN E = AN RE MR B AR K AR AR BRI S | AR AR G 7 A B AR
XPH RS, WO Ao B A o i U 3 SRR R A AR X B 22 T B R I P i LR S A R e . RS
FEKRFEAZI T A K, 5 He SFRWF SR AN A, AW 5T 0 (0 BACK TN ) AR, FREC T AR Bl A
1R H ALK FEAEAE T Im 6 R B H B I8 5054, AR 52 G F vh BAE K 5 L K52 31 H AR B AF o (St
JEAE ) Hn] RERG it A B AR R S B RMSOR P DA S B R Y TE ML R T BB A
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3.2 HAEKE ARXHEH AR AT A5

AR TR+ H,0-S & iEBEE B ALK B AR AR B A 3G I R 238 ke, MG TR,
M T IER) H,0-S & 5 TS F A a3 IEAHDC R (P<0.01) (R 4) X 5BR RS F R4 R EEA —
] AR B A UR SRS TS SR B IR A DG (P<0.05) i e TS A R g
R AR AR R T A HLBL A (L&, I 3 H,0-S A& T RESE N> ABFoe b | Bl AR K B AR AERR (1)
B Vb - A AL S A TS SRR WA (R 1) BT DB A A A O R 43 i RE D AT g
BRI B + Eh A H,0-S SR RWHE N, ARAFIE A R B+ 38 A Adsorbed-S  HCI-
Soluble-S il HCl-Volatile-S 7 234 Fifi B ALK B AR AR FR A 38 i B A 2 PRI 3. Adsorbed-S 32 2023 o8 BH 25
A 0 W WSO R 7 R A P B AE - S AR R T 1Y SO pHL Y 728 A AT 52 Mg - 358 5 4 6 1T 1) | P IR 28, A TG
LM - RS AARNT SO MR — BN, pH PRI 2358 15Xt SO MMEBfHBE 77, M 52X Adsorbed-S ¥
RGN SR, AT I 3 Y Adsorbed-S 2 5 fifi pH B T R RS, H Adsorbed-S i 5 pH
B R EIEAKE KR (P<0.01) , BEH] P A Adsorbed-S & HHBR 32 pH AU 2R AMA 0] RE 32 2 H B I £ (40
R0) W E R (R 4) . HT Adsorbed-S /& B3 ARCEUIR T H,0-S M EHLRIES:, H Adsorbed-S 5 H,0-
S Z IR AT A B AL LA Tah A b >, EA IR, Bl AR AT BR A3 0, 1 VT30 A% B A K R A
LRI AIEAH 0T 0 A 9 R A RO A IR CRE ) nT R B 2 AR L T AT AT I b - R
Adsorbed-S 5 H,0-8 fA7EI 3 IEAH G IE AR (P<0.01) ([ 4) , BT LA 5 18 19 H,0-8 B AEK 5 R L
B A 24— Adsorbed-S Al AR H,0-S"" |l it FE 3 (19 Adsorbed-S 55 2 ifi A {32 4F FR A 38 i
MFEAL, HCI-Soluble-S FZ & S RRIRES BRIREE 5525 A 7E— A UL UIE M TCHLSER , 50 i TRtk , A
BPEmE 22 F H,0-S Fl Adsorbed-S, A& #r 2 B, {1 1 HE ) HCI-Soluble-S 7 & 5 pH &£ i 3 IE A ¢ (P<
0.05) (% 4), BlAMFFEEY, pH B A AT #2518 b+ 38 HC-Soluble-S f ¥ i v, T B A% T HCI-
Soluble-S [ it , AFFE Y, Bl B ALK FAARAEBR ARG I, pH BB A E (R 1) , X v ig R T8+
1 HC1-Soluble-S & FEAR A — D E B F [F . HCl-Volatile-S 32 % J2 76 R A 55 SO B ik £k 7 Ak ik J5
PR JFIE B ML, CAT IR R, pH BRAR LB 5 B 38 1125 £ o B R 3 3 A 8 T I 140 33 7 4 4 i
VEH , AR B IR R o RS AR % i b 3849 HCI-Volatile-S 5 55 EC A pH (M E K 15 5]
K HH 2 ) 5 ARG SE F BB EC A pH XF HCI-Volatile-S 5 25 Ak 1 2 i v] REREH & N2 (anky
BRI R VER T (£ 4) . ARG, B BAEK AR AE R, Wb £ 560 £EC 2T &
i pH BRI (1), W] EC A pH e vl BEXT B BR R 10 5B 1 16 Mk 7= A T — 2 M kil /e A
PR E— RE R L AR T 3P 19 HCL-Volatile-S &1, ¢ Lol i1, B2 146K R AARAE BRAYHE I, 42 4
FHEF R H,0-S BAR BNk (0 H B IE A K, 1M Adsorbed-S , HC1-Soluble-S il HCI-Volatile-S & 1 2 fifi #5
MNARAEBR R i S R AR 3, HL R MR AR, R, 1 i 4 38 v TIS &5 B A PRI =22 i Adsorbed-S  HCI-
Soluble-S 1 HCI-Volatile-S & & 1 R P& AT 2L,

F4 FRARSENREESHERFZEBEXXRE

Table 4 Relationship between inorganic sulfur fractions and environmental factors

s Lol EL K ] ‘%F
T e B oy =] /J(E EEE'F? ﬁW’ﬁl Wil
. Bulk Water pH Electrical Organic Total
Clay Silt Sand . ..
density content conductivity matter sulfur
IR 0.142 -0.065 0.007 -0.283 0.246 0.079 0.004 0.112 0.550 **
W B 0.167 -0.303 * 0.205 0.034 -0.061 0.415** -0.134 -0.180 0.194
LRI TR -0.021 -0.559**  0.493** 0.049 -0.046 0.329* -0.452** -0.190 0.237
T KM -0.128 -0.370""  0.365"" 0.005 0.003 -0.035 -0.213 -0.159 -0.086

#% P<0.01; * P<0.05
AHFEIRF W], ALK MG — s PR BE 1 1 3 SR AL R (36 1), T - S A R B2 A
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N RERS T ETOHLER A A7 AL TR 2R, T Ay

250

SRR A AN [R) B AR K B AR A PR W2 Hb + S8 v T LR [ = 0.474x + 16.666 .
SRS TR (L 5) 25 BRI SALHIC 3 500 ‘p<vor
(KP4 F 04 (PCT,PC2) BT %3k 69.23%, Eié“

1, PC1 B TTHRFY 47 810 FTAME R EC I0fhd; £ 1

PC2 TR 21,420, WA AER BRI E, #—  F2 |

43 M1 & B, HCL-Soluble-S 5 PC1 fF7E B EMC KR, g -

ifii HCl-Volatile-S 5 PC2 fE1E % Y] 32 &, SA2 $EHUIY 0r

PC1 Fl PC2 1 EFUTTHR R N 86.67% ., Hodr,PC1 W& 100 200 500 0
R 1 HE BC b, Tk N 47.23%; PC2 1T LR Watersolup /g ke)

TS 3%, TR H 39.43%, #E— L4 Hr R W, HCL-
Soluble-S 5 PC1 f77F b & A1 KL E &, 1 H,0-S. TIS 5
PC2 TEAE B0 A A 6Pk, SA3 H2 BUAY 9 4> 35 2 4y
(PC1 F1 PC2) 1) RFHTTHR Ky 86.64% , Hrf, PC1 1Y
TUBRFE R 50.56% , [l A A B AF & 4 EC i, PC2
M DT 36.08% , AT BEVESRRLIAFE, HE—L 50 &3, Adsorbed-S 5 PC1 AFAE SR AR DG, 1T HCL-
Volatile-S 5 PC2 FEAERRINA G . 2Tt A3 Hr it — 2 R IA (% 5) ,SA1 1480 H,0-S I TIS %
TR AR SR S (R =0.254; R* =0.232) , 1l HCI-Volatile-S % it %52 pH B ¥ (R =0.582) ,
SA2 1) H,0-S  Adsorbed-S Fl TIS & it FEAZ TS AYRZI (R =0.696; R* =0.380; R>=0.614) , HCl-Soluble-S
B B AZBPRLAY S ( R? =0.358) |, i HCI-Volatile-S & F B AZ A ML AN (R* =0.497) , SA3 +IEfY
HCI-Soluble-S 7 & 332 BPRL 520 (R* = 0.255) , 17 HC1-Volatile-S £ £ W] 323252 pH BI52M (R = 0.429) ,
7319k ,SA1 £ 3EH 1) HCl-Soluble-S \HCI-Volatile-S %1 A & SA3 - 5EH11% TIS \H,0-S Fil Adsorbed-S 1% 370
FEAar R A7 A2, WS AR A2 R I 52 i AT BETE R 4%, LRSS IR SRR 015t S5 AR
— 3, BB B K HEAAZ AR 35 0, 52 0V R [R]E S TCH U IR AE () SR PRl -3 e A T e ks |
- SO ZH K EC A pHL Y 2R X TCAT LR AT 25 A 52 e e A B

B4 Rih+3EF H,0-S 5 Adsorbed-S S 2%
Fig.4 Relationship between the contents of H,O-S and Adsorbed

=S in marsh soils

£5 FRAANEEREHIEFENBESSHEEFHERSEEDERI T
Table 5 Stepwise regression analyses for the relationships between inorganic sulfur fractions and environmental factors in marsh soils with

different invasion years

ST THLBIE S Jite

Marshes Inorganic sulfur fractions Equations K P
SA1 H,0-S y=115.800+7.825x5 0.254 0.033
HCl-Volatile-S y=61.039-8.941x, 0.582 0.006
TIS y=328.411+15.735x5 0.232 0.043
SA2 H,0-S y=-67.815+0.265x, 0.696 0.000
Adsorbed-S y=2.710+0.103x, 0.380 0.006
HCl-Soluble-S y=691.271-8.473x4 0.358 0.009
HCI-Volatile-S y=-14.900+4.734x, 0.497 0.001
TIS y=-13.161+0.645x, 0.614 0.000
SA3 HCl-Soluble-S y=456.994-4.789x 0.255 0.033
HCl-Volatile-S y=-16.985+4.43x, 0.429 0.003

x, LHL 5 Electrical conductivity (EC) ;x, :pHj;a; L EIKE Water content ;x, AL Organic matter;xs A Clay ;x4 % A% A Silt;x, APKL Sand;
xg : &7 Bulk density;x, ;: 261 Total sulfur( TS)

AR B ALK AR AR PR A 2 K 1 i 358 TIS % H2 DL K TS Al Y LL 401 34 2 R 4
It H TIS B YRR £ 2 T Adsorbed-S . HC1-Soluble-S F1 HCI-Volatile-S 95Tk, H T TCAHLHT I 15 M
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Fig.5 Principal component analyses for inorganic sulfur fractions and environmental factors in marsh soils with different marshes

H,0-S: K PERR Water-soluble-sulfur ; Adsorbed-S ; B4 % Adsorbed-sulfur ;HCl-Soluble-S ; £ 123 175 it HCL-Soluble-sulfur ;HCl-Volatile-S; £

FRA%E K M8 HCl-volatile-sulfur; TIS ; & JTCHLER Total inorganic sulfur; TS : 2% Total sulfur

) AT WSO Y S B % 40 I LA ZIX 4 h TIS 7 S i (9 AR S IR T L B A K B RS R
RUBSR 731 BEAAR AT FRAGIE I TR, by e (i 75 HAE AR B — E 4R FRJS n] BEAL T — Bl A3 A 57 0 ik Z IR
BET AT RE S B AR RE 1055 o HRAA I3 ifp I 108 ) S A0 2 5 R U 0 ) B 8B 1Y R 20 (R A ) 1) - 2
R A F 2R Y IR A X A K B 5X — %43« A AL " i B AT Rg T 1 (7—8 ) HAEK
REXFIRE R (R oo ) 132 BE0 SRR T JEHLAR 37 43 Tl -390 U3, AT PT g 5 E0 b H 4 b 1 TIS
TR B AEKFEAARAE RGN BE— 2P A, NI, B TR X AR K R AR AR BRI LA B AE K R 5E 3]
RENE S AT, W -3 b (B JCHLERE F7 53 T RER Ak S R (IR 2 W e T Z IR F I T 75 K5 0 55 AL K /T
(4 8 B AARRETT X AN T AR 5ERA 1R BOE X 05 20 B AR R AR AT AL

4 it

(1) B HAEK B AR A0, MM 320 H,0-S & B R S 34 hin#a 3, T Adsorbed-S . HCl-Soluble-
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S 1 HC1-Volatile-S 75 5 B A ) S [BAR % X SA1,SA2 F1 SA3 +3E1) H,0-S & &/ HIHhn T 10.02%
1 2.68% , 1fii H: Adsorbed-S . HCI-Soluble-S FI HCI-Volatile-S & 23 MK T 9.02% ,10.95% \7.57% 1 15.61% |
32.89% .15.14% .,

(2) M5 B ALK B AAZAERR A3 0, 18 th 3819 TIS & TIS il M5 TS fiff 2 19 Hu 1 X i RAIG, Hx
FRREAR 32 228 T Adsorbed-S . HCl-Soluble-S F1 HCl-Volatile-S 1 5Tk

(3) W& B ALK E AR A FR A3 0, 52 0 8 b+ AN [R)E A TCHUBR WA 10 20 058 R 738 % A T kel Ay,
Horp -0 2 5 EC AT pH 8 25028 X TEAILB A T 285 1 52 M G R B

(4) Bl B ACAK B A AR AR BR A3 0 2L KO B AR K R WA RITE Sl 0 47, ) VEYR] 1 3 b+ 3 7 T LB 5%
O3] BENG AR SEREAR I 120 M 8 T B 2 RS R 5 Rk 55 BAE K S AR EE T,
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