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s B AR RA B (polyacrylamide, AR PAM) i &k TF WAL XA L5 o B o b Bl b
HaHEAT PAM Fo L Rk & FI AR B By A8 Z A L JRIR R T PAM 38 i F KA ST B 3R 4 D K
WA S DR LR AL, NALEE EBEE T PAM B4R | R AE XA i R R R W

B,

KU RAGB LA R BRAS LR LS K

HESES. SI7.9  TEARIRED: A

BAMTER (PAM) 2 —FhFh R E L HHIER R
MAENES TREY. ERH RN AR TES &
FIVE B e LB S B AWM SRR, ZetkK
WS TREY. 2 TE7E 100~2 000 J5 g/mol
Z 18] AL A €003 AR B TE €6 K BRI Ak, TE R
P ¥ T K JLE AR Y T BLYE R R
120°CIE S0, T8 M i BB AL ER e iz b
R TR 35K AL ER & N T 254 R A
FFREFI, PAM 1Ey L3 BRI 4E T L tibag
B AR RIA R T i, R e 4k R
ZRH PAM TTLARR R A, R R SOKE,
W R AR L R, e B, T
2t S S i B L R A e A R
B PAM FIFHER 1R S, XA ERCT EA
TUERE R E PAM 1 F BB, KRB hn T Bl B
A, AR A T AMIXHE I PAM (30, KA
M IR TTAG, BT PAM A2 R A 42
5 T B B DA A AR 1 BTG TN Mg
TR TR 7 BB AT PAM i 3 AR T
KL ST R M, DA VA T IR UK L KV B 7
T e i, B A, X PAM B3
R RS T AR HESNIE R, MY B S LB
SR T AATIX et R ) BT,

HhF 4k R (T il S R W SRR AR A A 25 R
Ho— R TT R FDRL 4 9 P R L Rk
B R g R SR — AN gt
~2 mm, FLBREEAR /I, Gk FE (R AR 45 57 13381 )L
HERELTHZ —, %R RRAR T RER
NS, I RBR A LRI, PAM fEBG
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CHBE 1F 2R 2% 4 B T2 S X S ot B2, PAM FE
oS FR), BT LARH 1Rk R B 4 Bk, B4 PAM
AR BER ST T T AS N 48 —REAR I B AR, i HOR
ST R,

EZ BT IR D] PAM AT DA% ] 3 2 45 5 1Y 7B
FiC HE IR NS » ST D A2 i A 5
REE 5T 45 K 45 ROV UG i %%
VAN R et R FEAEA PAM
RERARRE . SR 1T PAM 5 - 3ERGhr A [ 58 4k i) A
HAYER, BH PAM H A R Fa e R HLEE, 25 &
G3AT PAM FE 45 11 25 B2 T A0 K R v v A A 1
X8 R LR ARG EE A — 2 W SLbn i L,
L PAM WA= 7 Fah e S B4R

HHE

K (propylene ) &4 AL TA: F= il 2 H i) — A
T AP, AR SRR A N
(acrylonitrile) 2] .

CH2=(I‘,H+NH3 S CH2=(I‘,H+3H20
CH3 CN

TR A4 @B FI/ER T, acrylonitrile /K& J&
(Hydration ) = A N #5 Bt M ( acrylamide, fA] #f
AMD)T

CH2=(IZH+ H:0 — CH2=(I]H
CN ?zo
NH:2

AMD 285 T THEARREMN TZEXETERE
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[, BT A PAM R K% 57, BB HERAR, ™
WXV, PAM B H ¥ — AMD 4+ FRA TR MK
gxAFU,

PAM #4 F R H % 7~ 15 MDa(M = million,
Da= g/mol), B x = 100 000 ~ 200 000 I~ & & &9
AMD BTAR (BN ETHSFRA 71 g/mol), h
¥ (JEBF ) RIEK#EAEA T (Hydrolysis) B
B, BB TK. XMPHEPAMAELILY FE—EH
&, BHEEFHHAEF PAMMNAEN Z.
FAHEFPAM AR A EREZ, BERERANER
%&%. L—RECERMPE PAMATRFER
PALFRE A R BT AMD R A B
8 55 — 3.5 F kA 9 (comonomer) 3£ [F R & T AL »

TFTRFER T A3 % ¥ (copolymerization) 4 7 [H
BF PAM #y—/ i 710

CH, —CH+CH —CH——> CH,—|CH CH,—?H
? =0 C_O c=0 C=0
1 X )
NH: |
(?Hz)z (,:Hi
CH,—I;I‘—CH, (CH,),

CH, CI”

XfHEREE K PAM 4+ FE—BIEHA
MDa, E XA FEMHEF PAMUTRAEZER
FR # (post — reaction ) ¥ 1 ¥ K 4> F & PAM %k
BFHEF PAM, B % F 9 /7 % & Mannich R ¥
mF KPR,

H—CH BE H-—C
T | T o T | T‘
NHZ X HNCH;N(CH;)Z X
+ (CHs)2S0,
et BT AEHZ_CN_T
NCH,N* (CH3)3 J x

CH;SO4

BB PAM AR R MR L, BERANH
ArERESHBEFHER, BEBRNEERN. &% A
LB 2k R AMD FITS 4 B A M M s A 1Y,
1T R -

CHZ—(|‘H + CHZ—CH Hz—C Hz—C
I
o Na* NH; % o Na*] y

ﬁﬁ‘ﬁﬁ&@]‘é@iﬁ R P PAM 7ESRB T

THZ—CHT
NH; Jz

Ko KBHBERET & BHE, 7T H I ARM

fr) B S g o 1
THZ—CHTHZ—CHT
NH, x O Na'ly

PAM il B EX A ES LT E
RPN RS RE SRS, BRI RTERE B
REXFH YAX HHARESE. Y K
KEHEFEBRK, —B<10% BN RIEHETH
E,10% ~30% A FHEE, >30% KK & B MHTH
g,

SFEKNIPAM S —NEERE. T
t PAM #95 F B — M7 10° B 20 X 10° Da(Da=g/
mol) Z B, ATEFRXS, 4+ FR/MF 10° Da K
HAESF & . 10°~10° Da Z B B R 40 F & (106 ~
5x10°Da Z BN F S FE.KF 5X10° Da Atk &
SFE,

SFEMOK/NEEE W PAM KB B E .
K5 KA, AL PAM KSR EZE R K. #0:
4+F &% 30 000 Da B PAM, 50 % ¥ & B9 7K 75 AR
HBRAESLE BR 1% ~2%KEM 15X 10° Da &
PAM KIS Wsk B 2R MELLHE . Vi VR O RS B K/ BR
REFAHFEM KNI, 55 PAM 4 FEKER
FHESE K, KEMER PAM B H 8 il ik B
EkL, B PAMAFEAKFHRIESANZE S
7o 9 B A RE R, 3% 7K o B A R S R FIOR B YR
A 1 FrR2), i PAM 4 F1EK o 286 iR
BEE R BEAEEAEN AEHR, > FEEMEY
BEERR. MEKBERPERENHEETHFLE,HFR
B PAM 4 F £ B 58 FH B F T 46 il , A T e IR %
BEKE, —BmE, A TRHEYMERT HE
B s o B A3 BRI RE MR, R PAM B FER S
AR R+ ORI 48 fE — 2, AT 38 L R
HIRUR

+ NaOH

o --CONH, (& &)

. --COO-(R%)

1 HBREINREN PAM S FRESHER
Fig.1 Effect of hydrolysis on PAM character

in aqueous solution, after Michael(1954)
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2 PAM FUKSHL , 138 AR AH B AR A
PLE

SRR L RSB PAM 0] LA b 1 358 A B2 fk
R e, PRI 3B 454, Em AT ARSI RN B
BRI/ IR R, A LIRS B
T (403 g/m”) PAM 43 T2 96 + LI SR T
SHNIARIR - (HIR 2 BE A% G 2 b AR i 5 | RS A 1
e g PAM X I ik BACR AU E T
PAM F1+3E%& B R BRALPE IR, 0 5 o i F
Ko IR EFE LA HIARAL R JEHE RS 1)
AT B FARRA K NRUK R K 3 BH R
FRORUFKEE . PAM BFFEGSE & B
RURH A% PAM 70 TRV T B TE S S B AR i
FIZEHUFIRE . AN PAM AR ¥R (40 . T i ek
IS e R A KT ) BB 255 PAM Y 2R
RACE.

PAM i + 38 0kr R HG  57 2 R
BT FRK.PAM 73 F—RAZB NBIH R K
AP S, T 2 5 W 2% — Bk Wk Y A T 3R 1k /Y A
BB, okt - SR 5 Vb BT R B £ PAM
BT RHAERTER—A sy,

SADSEYE, 3R PAM B9 W B BT 43 S 4 B AN
e iR, H e R AR L HT A X PH
T PAM AW B 3= 22 58 1E f R oy [B] A B L 51 0,
EEZIE RS 1T, BHE F PAM 0 THlH B E
G FETE B R A R B, R ks L
YIRS F PAM WAH B HE R, A1 2 fal 0 25 & U
T E SR TR, B X s & 50— Fhisk
Py KAER) PAM 231U o B4 BH T M 5 A [H
FURRL IR, X TRl &8 R TFHEAS R ) - S5 350k )
gk, M T DA BE 4 ) £R 3 1 338 P 58k Fn - 38 2%
Y KR R B PAM B W% B AN L X 4%
FhPAM W B 3 B2 S VU R 4R TR SE 3 (B T
FRZR YT, Theng! ™Ay PAM 43 F- 0] LU ACHK;
T ABHSE FRIK S TSR 45 A XA R
SRR IR E R B PR . Emerson! T8 $24Y
JERSTF PAM FIHG L5749 2 10 0] LATE A 0B 1 205 &
(Bt RE) .

PAM X} N FIERSEREA B A 4B E#Zm,
PAM 5% H 3R S T 2 /% . PAM B2
fift B A EFI T AT & 5 5 RS A AL T 3¢ 4K
SEORFIICHR ., PAM B R R B e Xt 1
B R FRAME

3 PAM X R IR

SESEHE JLEETE ) PAM 725 ANE BV
(AT R F-BEIC/IN BB AT LLSE SRR L e, BEL LG -9
W5 SET S L S R B R R s M i R e e, R
FE (1 PSR A T DAV 9 FREL 1 -39 28 B 9 TR 1L 4
WERT N IBRE 77, TR T AR AL 3R i, PAM )
S B B e T PAM R - AR5 M R e B 1
SR, 2 THE R ok BRI, —
PR = B BS T PAM A e B 2280 5 A L At 2K 280 1y
PAM il SRR AR T PAM #9578 —
FRAERH B F PAM G, HLIA B 13 1 BH B TR i
F 52 5 5 B TS [ KR T T B 25, 340 7 45 21
IR R LAY (2020~ 3024) K4YF PAM (15
MDa 72 47) 3 0N 5 Uk 2 18 b Y Rl S R
52 BB T PAM SERHES TR . oA
v 5§ - 49 S B e 2 RS Ao i R R S
B, XA BB T PAM % B AA
(CaSO)IRME. L% [ M RO i 2 45 Bz () T
B —fE A 10~20 kg/hm® By R R B>, #
FLTBH, 3524 KT TT3RAL PAM 4> 8 ] 0%
i, R RUBCRE T, PAM A R — ]
FREEWIAS A 254 B T8 WO 0 e R A1
WL, T PAM RREIS NS ERL Y P35, HAER Bt
FIHANEL B PAM AR CR I BUA i BRI, T ASRE
TR SRR . PRI, PAM Y B AR A 38
A I B R, TR R A B R A e
Fl, SR PAM AR BT BREY ALY BT LR 1
S X PAM B B, SE R
R & Bt LOYORT, o AU N B,

L

MRS B T RV E S AR R k. (A2
BEAS B G K FRARAR » 2 45 B 1 TE B 2 R R Uik
ARERING  #ET G IR AR IR A LR R MR .
ZWFFERET, R D B PAM AT DUA R4 45 1)
45 B TR IS 1N L SR SRR A AR DRI b 3R
AR R, PAM $5]45 KO R 1A
FORBUHT PAM A1 3845 5 59 BEALRRAE K — 3 1]
AZCEAEH . st A A PAM XA A 1 3 AY ik
RACRAE . BORSRIEE B o 0 5eph 2 L an
Al P B PAM 267, 4p (o] i S die 15 165 19 Tt R B
FREROT I B2 RSk PAM B R 1 w5
A — A E PR X EHOCER SR MR E L
PBR], BATARS 2 2t B SEIRIE 7T PAM. 72
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Physical and chemical properties of polyacrylamide and

its application to soil amelioration
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YAN Xlao‘qlanl, ZHANG Xunjiang
(1. Department of Thermal & Chemical Engineering, Shaanxi Institute of Technology, Xi an, Shaanxi 710302, China;
2. Shaanxi Province Petroleum & Chemical Construction Co-> LTD, Yangling> Shaanxi 712100, China)

Abstract. This work briefly reviewed synthesis processes. production routes, and chemical and physical

characteristics of polyacrylamide (PAM ), as well as its application to soil amelioration- The interactions between

PAM and soil materials, especially with soil clay fraction, were presented in detail. The mechanisms that PAM

can increase soil aggregate stability, control surface sealing formation, improve water infiltration, and reduce

runoff and soil erosion were examined in depth- The effects of PAM and soil properties as well as PAM applica-

tion protocols on the effectiveness of soil amelioration were elucidated at the fundamental process level -

Keywords: PAM: soil amendment ; water infiltration; soil erosion; soil crusting



