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(AR KFRALFER. BT 210095)

W ' HRT LSRR (Humic acid) Xt £T0A1 SAR I LA R 5 06 5 58 J RS L 53
HEREW, BRGREEY. T HA X Na" A LR TR B EARA. A HRLOR
ZHMAYERG, RSB E TR, R, HimA & HA 5, XAE T 3% 32 5 KR 6 2 Btk
BRI L, R BE S, Na A R TR R 2, TSR
RO HERE XSEMNAFEFEAX. AR, FMAR HA G, BIRT MR o Bt 2R
R, TSR R ER/ D, RS RE— L RN AHLR HA X LIRAG YRR BAE R 2
TYREAE®,

KEiR R LR Ty 08 RE

MEAREH LA E, DRI BMEENIERMAYEEN, HENBN
SEEISH T EYEEROGH NG, TR SBIRS%HABYREAKE,
SHKIR. Hit, 518 AR B RENEREAN-EXLOMHRNIRE., 24
%, AT RIAH AR B LIS, Bk H SRR B9 4 B Cheshire ™7,
Chaney # Swift ™, Piccolo 1 Mbagwu™, Fortun % “'#8 i\ B & AL R BEA 2 i 5 LR &
$. SR, Viser M Caillier "R 18 4 F% F B (Humic acids) RARE + K BEN, Wi £
G BCAL. b AT & B dogm’fy B P MR M M T Skg/m’S R B BE 9 (Sodium
hexametaphosphate) 5142 89 + 3843 #(. Gupta %" % 3, B % A YLK A9 38 i, +HHR 2 1
P3N, Gu A Doner ™t & 3, I H0, % B T3 Bk A HLIR G, K B0 BB B, R A
B, ALEHITELS PRk EH AT HIERER A EEENER. &
W AR E R RS 3 R R LR &y MR, TR Ll
X TG PR B FE A,

1 #H 5%

1.1 FENE

(1) ZD—02 B Az FEEM (EE); Q)UV—120—02 F4h T B4 6% EiH (% H): (3)SCRTB
BLHL(B L) (H)BRTFHMRT (AR (5)LG—3 ¥E Hk&k T2 (TH): (6)CSF—IB A k&
Bk
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1.2 #HRERSEERAFNEE
12,1 HPRIRE 5 B o % (1) LR . 453 0.3mm G FLAY L4048 (R B T 7 M V) A AR R
BRREETD), Em T HH 10018 B B PR, 55 H 0.1mol / L B NaOH P 2 pH7.1—7.4,
AT S BB 30min, BB BB BRE S B <3%. ik, MU RABEIKE < 2umby HEH
FUO, WA RERL Tmol / L NaCl &b FE 3 K. R G, £ B Ak BE% 6—7 K, B & it &8 NaClUR
AgNOFEBIR ). B5, 4 Na " AR B T L0 F T 50T T4, WiRTF. &/, () 5 K R )
#. B E03mm FALA BT MR HE R 100189 OB BRI, SR T %A 0.1mol / L 8
NaOH T B2 W Z pHo.6". A T4 EE L.
1.22 TV (HA) Wl & T HAMEREES B )™, R RETEAN AT, i Imm
#EFL, 1 0.1mol / L NaOH 248, [ 8B #¥, 24h f5, N4 & Na SO, + 10H,0, WA B, Bk &, AEM
EREWT 3000rpm AL 4 &, i EIEWB. LIEHIN 6mol / L HCI E pHL.S A4, T 3000rpm B K&
L8, BHEEER. B8 0.1mol / L NaOH BB 5, 42 M 6mol / L HCl B4LZE pHI.5, B0 4
B, WETIEY HA. TIRYA X EFRER. B0 0 B80K, SR &. BEHYERMmA % TR H
RRRF &A.
123 RORLBR M EI & B Na™ HHIBORERL, B 8% 4 8, B 00— 2 B A M R BIR.
124 Na"B HABEHBEH A  H 1229856 HA BERM 0.1mol / L #.NaOH %%, I HHERE
FREBEHGOEEEESP, B BREIRBM Na'. REECH. LA —EREMN Na* % HA .
1.2.5 pH6 B NaCl BRI H &  HLREIT, AR FOKE R NaCl %, ¥ 0.1mol / L #) NaOH #1
HC1 ¥ B # = pHe.
1.3 WMHEEFRIERREREONTE

I A % WK (Critical flocculation concentration, fij #R CFCV)E X 4. 7E— E Wt 6] ) — & B8 40
JE AR R = A UL /R LR SRR I, — A mmol / L W8T, A FE S BT KA X
SR (A / A)) N 0.20 KEFT Xt B2 Y Ha % R B K CFC.

KRR P CFC MW E , B 5 8 Gu M Doner” B9 77 3, F 438 Y sk 50,

1230 124 PIRGEHEE, FXHBITHES. B 0.1mol / L I NaOH F1 HCI 38 ¥R & ¥ £ pH6,
M pH6 ML B FKER, 18— TWE KRR RPR. ABEHLBITR S AR R pH6 K NaCl IR T L
BEFRE, ARAT pHo W EB FKEA. RAFERSETH PSRN  1g/ L. 3L FEE 10K,
FrEETHES, B 3h, RE R EEH 3ml M BF R, T 600nm LW KB 4. AR EN Na* % HA B
WAES . BORDRLA S 4 BORTE AL AR, BIP W NaCl 3R B B br e A,

2 #ER 5108

B 1 BT Na ' fRMZLSE KR B3 W TE pHe IR A 38U H,0,40 3 A & A H,0, 403

1) B & B R A A B UL F (Crtical  coagulation concentration, {8 # CCC), M KA K& HE
(Flocculation Value, % FV). CFC,CCC M FV Fr &ikm & CHIE . /5 B AT B AL 0 L b, st =F M4
—BHME, KX KT H RN, BRA CFC %75,

2) BEFERBDMAAGHTIME, 5| EEEEK TR, RAMB T IEERE (4/40). A NMABBREGE
KRBT B TE G L Ao Do AR [R) B R T 5K o el 98 S B ) BV VT OB AH
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AR EHRAE ( A/Ao)

Relative dispersion concentration

A

NaCl mmol/L.

1 TR (REE Ho O, 0385 2 ZTHEKGRE (82 Ho O, £03H): 3 LIHOMIN (£ H0: 40 3) +10mg HA/L;
4 LOHERSRL (22 H:O0. &638) +20mg HA/L; 5 ZI3MTR (8 H.0. 4438) +40mg HA/L.
B EREARR HA & B T M 8K S NaCl IEH X R

Fig.1 Relationship between the relative dispersion concentration of red
soil clay and the concentration of sodium chloride

under different humic acid comcentrations

GO I B AR TS R R A 3 A O S NaCLWRBERI X R, A | ATLUR . HaRRRIR &
HLO A i) CFC 5% 1. 2mmol / L, i %2 H,O,4bFLJ5 #9 HHER B CFC JLFWEE T 1%,
#1%5 0.6mmol / L. 4 H,O4LF2 5 ity T MTRLAR B0 HA &, CFC BRI K. HAE B
d & &4 515 10,20, 40mg / LB, CFC KK B K F) 4.7, 11, 20mmol / L I 1 AL 3,
4,5. XERLS5 Viser”,Gupta™ fl Gu” % ARG AR —2. RYLEAINRER T8 L
ERR R VER.

R BRE A4

Relative dispersion concentration

NaCl mmol/L

1 BAREMRL (R HoO: £0T7E) 2 MHFORORL (£ HO, 4038); 3 B RL (B HO, 4038) +10mg HA/L,
4 BHEHRASH (B RO 4£8) +20mg HA/L, 5 EERBRMA (2 HO;, 448 )+40mg HA/L.
B2 EiFSERREAR HA & B FOMGSHKES NaCHIRER X R

Fig.2 Relationship between the relative dispersion concentration of yellow brown soil clay and the

concentration of sodium chloride under different humic acid concentrations

B 2 by B RRL R T IR AE pHo6 BT, KRR 4 H0, A0 M1 8 HO, A B BR A ML LA K
B AHURE I HA G ORERLA X A R 5 NaCL KBS B X R, NEPRER, A
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HO, LB AR 5K BRA YR BZ K CFCHERK, #i# CFCHEYA ¥ 5. 1mmol/L,
Ja & #1% 13mmol/ L. ¥3H0 HA J&, CFC B 2 3k, {55 i HA & % 10, 20mg/ L 8%, CFC {4
/D F R L HO, 4L 32, R HA &% 40mg /L B}, 2 CFC {8 (15mmol/ L) & T J& 35k
.

B 1,2 B ATEF H, B0 HA X 38R 40 800 2 AR B, 4138 K T Sk,
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NaCl mmol/L

| RUEH MR +10mg HA/L; 2 BISH KR +20mg HA/L; 3 BWF KK +40mg HA/L
B3 RETHEEAR HA B PN BIEE S NaCl HEN X R

Fig.3 Relationship between the relative dispersion concentration of kaolinite clay and the

concentration of sodium chloride under different humic acid concentrations

H IS B REBLTE pH6 BT, R A0 HA J5 , K608 1% W I A F 4 B0 8 5 NaCl 9% BE 6] 9 3¢
Z/nTHE 3. NatGAHE R IR KR H 2 B R 2, I AR 18 o R 6B 30 4 6 5 o0 HA B
ORI 3 B E S5 NaCl WK EERIB X K. AT, B A YLURE, CFC R 48 & , HA ¥/
&4 1Q, 20, 40mg/L BF, CFC 4+ 54 5, 18, 120mmol/L.,

il

MR EIKRE (AlAo)

Relative dispersion concentration

NaCl mol/L

1 SRBLT RSB 2 AT HRL +10mg HA/L; 3 SRALERIEL +20mg HA/L; 4 S5 KB +40mg HA/L
B4 FEBRTHBERHR HA SBTHMEMSHEES NaCl REH XA

Fig.4 Relationship between the relative dispersion concentration of montmorillonite clay and

the concentration of sodium chloride under different humic acid concentrations

ST R BRI TE pH6 BN MA R BA VR ERHE AT 8K E S NaCl I E X R
ATE 4, B4HTHMUERMAENBRLE, TR =84, (1)NaCl ¥ B <0.2mol/L, %54
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xif 43 HOHE BE B TR 5 (2) NaCl 3R 7E 0.2—0.5mol / L Z [&], HBLFA; (3)NaCl 3K E >
0.5mol / L&, A x4 8ok B R R e, XYM R =AM R E, il 662 B T Hi & NaCl ¥ E
R 338, BRI P SR I T SURL 7 I XU 2 TR B R AR, TEAE AR S| 3R , UKL A] T 4R T AL
BEH— MRS, £ — 6T E PR IE T KB T U0 [T TRLF IR G5 R £ X
AR, SO R & A AR A, DT S 4R X 4 O BE A T 4R i (PR S5 F 9 T8 AL, 3 B i
M A FHE) . M NaCIWREE S 0.2—0.5mol / L&, RUR G5 HIE BUE A 52 %, R0 K T Tl
— & ZFI R, 0 BORERIFEE. 4 NaCl ¥E > 0.5mol / L B, BURL R XX H
B E S — S R AR, BRI R 5| 0 2RI, AT R A R, MR S5 4 8 2 BUIR, A8 X
SEEETHER. REEMTAREMN HA, BEUFM#M KL LESE, CFCABEE
900—1000mmol / L Z [8], X &, HA X R KR 2 B A K. EFILR, ZEX
—HRMFEREREHTEBRY BEBF NaCl R ERA. B FRERR, M HAWL T
ERIFWTHMIE. BFEREER, FBAEVKSF HA W SN HERF TEb,
HA 7 F o S, W B /N, S8 T P A VL, ME T B3 A0 R RL Bft. Ong 1 Bisque!'?
K BLTE pH7 B, Na 7Y /3§ 7 i B 4 9 CFC 25 598mmol NaCl / L. ¥ [EF| 4% pH6, Na &
PSR RIS iR ) CFC S BEIK, B el I, iR iRB S R A A RATBHARERE N
A TIE

BB 1—4 380 KB, HA 3TROBLA B VE T SEROBLE P S B R e, R L RR o) 101 2K
BT R I BORRL Yo EM AR S BUER KT 201 2 sk bl 201 2 A B
., XEERG Frenkel % A TR AW — 3. Frenkle % A KB, ¥R 0 HA {f &4
T HORL 5 E M CFC I & L H 2+ (Bentonite) 5K K 10 £F, HIER BT KA HARAE
SR BURMITIL R MR T R R E A E A LR A E KM AL AR M (Ligand adsorption) fiE
H. XRAN, —HHEEKYINRE LA 5 —FEBETK A(OH) BEEH - E AR
F 0 R BT B

3 % &

1. FEFERR (HA) 3 LA 405 Y RoRL 9 7 U E AR AR K.

2. HAxE U128 b 11008 0 TS RRL o BAE AT 201 B0 sk A 2219
W1 E 0 IR ARRL T HUE .

3. BAXRBEH KR A BHERAAKR, TEFHEERFRTE T REL KR, FHHA R
BT B, MET BORRLA 7 MR B
4. FHLBUHEA L, 2 BN 870 B WShPERE N, AT 6K 3R 5T 75 e A2 I
r. ’

8 % X W
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HUMIC ACID EFFECT ON DISPERSION OF SOIL AND
MINERAL CLAY

Lan Ye—qing Hu Qiong-ying Xue Jia-hua

(Applied Chemistryv Department of Nanjing Agriculural Universine, Nunjing 210095)
Summary

In this study, effects of humic acid(HA) on the dispersion of soil (red soil and
yellow—brown soil) and clay minerals (kaolinite and montmorillonite) were investigated.
The results showed that HA played an importmant role in dispersion of soil and clay
minerals., The removal of soil organic matter with H,O, obviously decreased the clay
dispersion, whereas the addition of HA led to a great increase in the clay dispersion.
The dispersion of Na—kaolinite clay was very week, but that of Na-montmorillonite
clay was very strong, which were related to the resources and amounts of the charges.
On the other hand, with the addition of HA, the dispersion of Na-kaolinite clay was
improved abruptly, but that of Na—montmorillonite clay changed little. The results
further indicated that HA effect on clay dispersion was affected by the mineral types.

Key words Dispersion, Flocculation, Humic acid, Mineral, Soil



